


securely in the cavernous bosom of the GPO, and should
they ever be disgorged, Audiophile will be more than
pleased to follow up and complete the project.

Anyway, only slightly daunted we shall proceed with
what we have, and consider the two amplifiers which did
arrive (and the one on loan!).

Our source for the listening tests was to be a Sony-
EL-7 Elcaset machine which gives reel-to-reel quality of
reproduction without all the time consuming drawbacks
of that medium. When you're trying to compare several
pieces of equipment such luxurious convenience is not
to be scorned lightly.

I could never understand why Elcaset has not done
better for itself. The Sony machines in particular offer a
standard of reproduction far above that which any
cassette machine achieves

The reference amplifier was a Lecson AP3 Il.

AL-120 BiI-PAK

This unit arrives three quarters wrapped in a black-

heatsink, with connection being made to pads at one
end which protrude beyond the edge of said heatsink.
The output pair (2N3055s) are bolted to the back of the
heatsink and are hard wired into the circuit.

The quality of construction was generally high and in
use the AL120s gave us no trouble at all. They drove the
required speakers (Celestion/KEF) with no apparent
distress and gave a sound technical account of them-
selves.

Crimson CE608

There’'s not really a lot to say about Crimson Electrik that
has not been said already. Their products are well
constructed, well thought out and well thought of/ The
CE608 is no exception.

Crimson supplied us their unit completely assembled
within the superb metalwork shown in the photograph,
‘which includes a PSU and stabiliser board to run one of
their pre-amp modules.

The metalwork is black, and in style looks not unlike a
Quad 405 power amplifier unit.

ILP HYS0

Since these are completely encapsulated we can offer no
real comment on constructional finish. A mere five pins
protrude from the metalwork, along which travels all
communication between the HY50 and the world.

Three In A Testbhed

Once introduced to their proper PSUs all three amplifiers
functioned well, and gave no real problems at all. The
ILP gave a poorer ‘hum’ performance than the others,
regardless of how we tried to wire it, so the:problem
must lie within the black box. ’

Of the three the Crimson gave what must be regarded

_as the best overall performance. Its sound is very clean
and it possesses good attack. However the BI-PAK
A2120 was not far behind, and loses out mainly due to a
slight lack of transparency when directly compared to
the CE608. It has a warmer sound overall too, and one
that many people may well prefer.

Alas the ILP HY50 did not produce reproduction of
the same quality as the other two. The test modules are
about three years old though — our new review samples
not having turned up in time — so things may well'have
improved here. We hope to give a listen to some more
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BI-PAKs AL-120 module, removed from its heatsink. The
output pair sit centrally on the reverse of the black
‘heatsink.

The Magnum Audio range. Their power amp is shown in
the centre foreground. Note that this in fact a dual unit,
incorporating two amplifier circuits.

The ILP HY50.
This is an encapsu-
lated unit, and only
five pins are req-
uired for connec-
tion purposes.

recent samples as soon as possible to contirm or deny
this, but as it is the impression is one of a hard “"gritty"”
sound which was immediately distinguished in compar;

1s0Ns.

Conclusions

Well there itis. Not as complete as might have been, but
very interesting (we hope) nonetheless. As for the
comparisons we never got, if the manufacturers agree
we'll follow those up in the next few issues in

Audiophile. ET
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PROJECT

VIDEOGRAPH

Turn your colour television into a dual trace oscilloscope with
this UHF colour modulator and video display generator.

THE PURCHASE of even the simplest
oscilloscope is probably unjustified
for most amateur electronics
constructors. Other amateurs feel,
rightly or wrongly, that their money
is better spent on projects which
other members of the family can
appreciate!

Which ever category you belong
to, or even if you are in the scope
league already, Videograph will be
found to be a fascinating and useful
piece of equipment which will give
many hours of pleasure.

ol

Principle Of Operation

The Videograph makes use of the

fact trhat the television screen is ‘oscilloscope timebase, trace each line and a fixed-length

scanned from top to bottom every 20 modulation being obtained by "bright-up’ pulse

i [hssussgagipreftective varying the timing between start of Two complete.circuits are required

to produce a twin trace, and these
are colour coded blue and orange
respectively. These circuits are
triggered by a common sync pulse
generator, and further components
generate an eight-stage background
colour change, triggered by peak
signals. There is also an internal
frame-locked square wave generator
‘whch serves as a test waveform for
injection into amplifiers and
tape-recorders.

Controls are provided for inverting
one channel, freezing the
background colour and switching a
filter to give a relatively "'smooth”’
music display.

Complete kits can be obtained
from William Stuart Systems Ltd,

“who hold the PCB copywright. They
also produce a ready drilled cabinet.
The heavy gauge anodised facia plate
‘is screen printed to improve finish
and the PCBs are silk screened to aid
construction.

.Construction

Two printed circuit board assemblies
are involved, one consisting of a UHF

Sinewave generation with Videograph ' _Cotour Modulator and the other the K
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_Fig. 6 Videograph generator component overlay

e . - - Jl

Cir;:uit boards completed and
iinstalled in the Videograph chassis

No, it's not something from outer space!

BUYLINES

A complete kit of parts is available
for this project from William Stuart
Systems Ltd, Dower House,
Herongate, Brentwood, Essex
CM13 3SD. The PCBs remain their
copyright and will be available only
from them. All components are
available separately, and the PCBs
are normally supplied as a ‘mini-
kit" along with ICI-3 and ready
wound coils. See advert elsewhere
in this issue for prices.

pots are turned clockwise. Position
both stripes centrally, then separate
them using the LOCATE controls. At
this stage the line sync (RV9) should
be fine-adjusted to give perfect
colour registration on the stripes.
IC7 may now be inserted (and the
link removed!) to give the
background colour change function:
the sequence being black, white,
cyan, yellow, green, mauve, blue,
red. ET
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PROJECT: Videograph
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MISSING ?

An ETI T-Shirt of course!

Qur Nttle lady is perfectly
intact thank you! We took her
T-Shirt away just to show you
how lost you'd be without
one

{At least that s what we

told her anyway }

After all they are printed back
& front on high quality cotton
biack logo on red background
and cost a mere £2 Q0 ali inc.
Orders to
ETISHIRTS
25.27 OXFORD ST
i LONDON W1 1RF
Please specify size — S, M. o1 L
and allow 14 days tor delivery

CATRONICS LTD.

%= for VALUE & VARIETY in

FREQUENCY COUNTERS

In addition to our popular 250MHz and 500MHz counters we

have produced a NEW 200MHz COUNTER KIT specially for
home constructors.

Our new KF200 counter, although small, is a no-compromise design.

Ht offers:

Afull8 d|gal LED dl:plav

A frequency range of 10Hz to 200MHz.

An accuracy of 10Hz at 30MHz, 50Hz at 150MHz in normal home environ-
ments.

5/6 volt operation from batteries or mains PSU (not supplied)

Power consumption of only 1W maximum.

A crystal oscillator at 5MHz which doesn’t need any special setting up
equipment. !

Small sized’ x 2" x 1",

Uses only 4 i.c.s.

Assembly llme of aboul 2 hours

Full it

The KF200 consists of 2 PCB assemblles one being the complete input and counter unit.

{Suitable for direct driving an 8 digit common cathode display}, the other, the display unit.

The unit is available in kit or assembled/ tested module form. Prices (INCLUDING VAT):

Counter Kit £68.00 Module

Add 75p for Post & Pkg.

This new Catronics model KF200 complements our DFMS5, a
250 MHz, 7 DIGIT MAINS /12v HIGH QUALITY Frequency
Counter, and the DFM 500 — a REAL 500 MHz — try some of
the others actually at this frequency.
Both are absolute for money and are available now with
better than 1-in-107reference oscillators as/ S models.
Special prices, INCLUDING VAT

£148.50 DFM5/S
. £177.12 DFM500/S

Please add £5 for Insurance and Securicor Delivery

Sepd SAE for FREE PRICE LIST

At t#*

. £191.70

DFM 500 . £220.86

| or 45p + large (A4) 18 2p SAE for copy of our DATA

CATALO
lﬂepl 954] COMMUNICATIONS HOUSH
20 WALLINGTON SQUARE

WALLINGTON. SURREY. SM5 8RG
. Phone: 01-663 6700. Mon.-Fri. 8 a.m.-5.30 p.m. Sats. | p.m.
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FEATURE

| Gm REVISITED

Nothing to do with American car manufacturers Gm is in fact a throw-
back from the days of valves, now finding a new lease of life with up-to-
date semiconductor devices. K. T. Wilson explains ... ..

MANY A LONG YEAR ago, when transistors were an
item which hadn’t been dreamt of by science fiction
writers, we all used valves, and we all' knew the magic
letters Gm. Gm stood for a guantity called mutual
conductance, and it measured an important feature of
the-valve from which we could work out how much
voltage gain we could get out of a given bottle. Well, the
years have passed, and valves are dead for. many
purposes, but Gm lives and is back working for us.

It's odd that Gm should have gone out of fashion for
so long, because the idea of Gm is even more useful in
transistor amplifier circuits than it ever was in valve
circuits. Still, the idea seems to be coming back in a big
way, so.let’s take a look at it.

Mutual conductance of any electronic device means
the ratio ot signal current at the output to signal voltage
at the input. For a transistor, this is the ratio [c/ Vbe. Ic
being the cdllector current and Vbe the voltage between
base.and emitter, Fig 1. The squiggle above the letters
means that it's AC signal voltage and currents we're
talking about not the steady bias voltages and currents.

Using Gm therefore allows us to represent a valve or
transistor as a generator.of signal currents, the amount
of signal current being Gm Vin. Now a current generator
means a device which will deliver its current into any
load, high orlow. No valve or semiconductor is really like
this, but for most of the uses we make of transistors, the
idea of a current generator is not far from the mark.

Current Generators

If a transistor were a perfect current generator, it would
have an infinite resistance at its output. That means just
that a signal voltage applied between the collector and
the emitter would cause no collector signal current.

A

Fig. 1. Mutual con-
ductance, lc/ Vbe

| f
ey
Wbe

for a transistor.
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T .
=Gm Vbe Ree
ouT
Fig. 2. An equi-
valent circuit for a .
transistor. o= —— 'S

Once again, it's not quite correct but not tar trom the
truth. A bit of collector signal current does flow, but not
very much, about as much as would flow it there were a
resistor of around 40k between collector and emitter.

Now the usefulness of all this is that it allows us to
draw an equivalent circuit for a transistor. An equivalent
circuit is a circuit made of simple components which
behaves in just the same sort of way as some device
which is, in reality, much more complicated. A simple
equivalent circuit for a transistor is, therefore, as shown
in Fig 2. It consists of a current generator, which
generates a signal current GmVbe, and a resistor of
about 40k in parallel. This simple circuit accounts for
the size of the signal current at the output (the collector)
and the output resistance between collector and emitter.

How does this help us? Quite a lot if we remember
all the time that equivalent circuits are about
signal currents, not about bias currents. As far as signal
currents are concerned, the positive supply line of an
amplifier is just as earthed as the earth line. Why?
Because in the power supply there's a smoothing
capacitor of several thousand microfarads, connected
between the +ve and —ve lines. As far as DC is
concerned, this capacitor is an insulator; but for AC
signals the capacitor is just a short circuit, shorting the
+ve line to the —ve line. When we connect a load
resistor between the collector terminal of a transistor and'
the positive line, then, as far as signals are concerned the
load resistor is connected between collector and emitter.
Draw this into the equivalent circuit, and the result is Fig.
3. Back in the old days:of valves (nostalgia corner, this!),
we found the sum of these two resistors in parallel,
which was

Rce RL
Rce +RL

and then the voltage signal out was just the current
signal times this resistance (Ohm’s Law still rules, OK?)

giving
Gm _Rce RL
Rce+RL >
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e
—0
— E +
Gm Vbe
T=Gm Vbe
Rce RL = 40lc Vbe Vioad

! : _ -

Fig. 3. For AC signals, a load resistor connected between
collector and positive supply behaves as if connected between
collector and emitter.

Gm = |c e = CHARGE CARRIED BY AN ELECTRON
kT k = BOLTZMANN'S CONSTANT
T = TEMPERATURE IN KELVIN SCALE
Ic = STEADY (BIAS) COLLECTER CURRENT

Simple Silicon

One of the things that makes life simpler in these days of
silicon transistors is that the quantity Rce, the output
resistance of the transistsor, is quite a large value
compared to most of the load resistors we use. An output
resistance (the usual symbol nowadays is h,) of 40k is
quite a bit larger than the 3k3 or so we use as a load, so
that most of the signal current from the transistor is
through this resistor in the equivalent circuit. That
simplifies the output voltage to GmRL so that the gain of
a transistor amplifier is just GmRL.

If it's as easy as that, why don’'t we see it in text
books? The reasons are historical — we didn't start with
silicon transistors, and a transistor, unlike a valve
doesn’t have a constant value of Gm. If we plot a graph
of collector current against base voltage ias in Fig. 1),
the result is not the nice straight line we get when we
plot such a graph for a valve, or-the not-too-crooked line
we get when we plot the graph for an FET, but a very
curved line indeed. This indicates that the value of Gm is
not constant, but a value which changes as the current
through the transistor changes. This, coupled with the
rather low output resistance of the early gemanium
transistors seemed to seal the fate of Gm for good

Ebers Moll

A few years back, though, the Ebers-Moll equation was
noticed. You've never heard of it? You're not alone,
very few text books mention it, and some mention it
without explaining it. Very briefly, it's an equation which
links the collector current with the Vbe value for a
transistor. In other words, it's the equation for finding
Gm. Now the full equation is a fearsome looking thing,
full of mathematical symbols you may never have seen
before. It repays close attention, though, because most
of the symbols are of quantities that are pretty well
constant, and only two of them vary very much. One of
them is the steady bias current, Ic, and the other is
temperature. As it happens, temperature, for the pur-
poses of the Ebers-Moll equation, is measured in the
Kelvin scale, which starts at the absolute zero of tem-
perature around — 273°C. Room temperature is
therefore around 293K (no degrees sign) in the Kelvin

38

V = 401c Vbe RL
= 40Vload Vbe
GAIN = 40Vload
Vioad IS THE STEADY (BIAS)
VOLTAGE ACROSS RL

O > —

Fig. 4. Transistor circuit with load resistor (RL). Gm can be
replaced by 40lc.

scale, and a few degrees above or below doesn’'t make
much difference to the equation.

That leaves Ic as the one thing that really affects Gm,
and the relationship works out at approximately

Gm=401c (lc in mA}

Put in words, that means we can take a Gm value of 40
times the steady bias collector current in milliamps. Fora
bias current of 1 mA, the Gm value of a transistor is
40 mA/A. Too good to be true?Looks it, but it really.

‘does apply to any silicon transistor, apart from a few

freak types.

This brings back the Gm idea in a big way, and we can
forget a lot of the old formulae we once used in calcu-
lating the design of transistor amplifiers. The fact that
Gm is not constant but varies with the bias current is,
oddly enough, a help rather than a hindrance.

Gain

Going back to our equivalent circuit, and ignoring the
large output resistance of the transistor, we can now
write 40 | cin place of Gm (fig. 4). This makes the gain of
a transistor with load resistor RL become 40 I ¢ RL. But I¢
in this equation is the steady bias collector current, and
so IcRL must be the steady DC voltage across RL, the
load resistor. This makes calculating the gain of transis-
tor amplifiers with resistive loads a bit easier than falling
off alog. Pick a value of voltage across the load resistor,
multiply by 40, and that’s your value of gain!

For example, we very often design voltage amplifiers
so that about half of the supply voltage is dropped across
the load resistor. For a 9 V supply, that's 4.5 V. Do this,
and you can expect a voltage gain of 40X4.5=180
times. Don't believe it? It works all right, and tests on a
single transistor amplifier confirm it as a rule of thumb.
You don't, of course, expect to get a gain of exactly 180
in the case | ve tliustrated -— there are 20% toierances
on load resistors apart from anything else, but you're
never far out; that's what a rule of thumb is for.

When you couple a single transistor amplifier to
another stage, of course, that's another story. You may
have set the gain of the first stage to 180 times, but not
all of its ouput signal ends up usefully at the input of the
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FEATURE : GM Revisited

next stage. Reason? The next stage has a rather low

Fio oSl Calculating input resistance, and feeding signal from the collector of

how much signal is one transistor into the base of another, even if they are
passed on to sub- directly connected, is rather like feeding signal through a
sequent stages. voltage divider. There are, in fact, two ways of calcu-

lating how much of the signal is passed on. One simple
way is to imagine a voltage divider (Fig. 5) in which the
load resistance of the first stage forms the upper resistor
and the input resistance hie of the second stage. The
quantity h,, (on k ohms) is equal to h,./Gm, where h, is
the current gain of the transistor, a quantity which does
vary between one transistor and another. For a transistor
with h,= 100, Gm set to 40 (1 mA collector current) h,, is

e mmm— - — 100/40=2k5. If we feed this from a transistor with a
\@/ZV‘——* : F_-—'\F{E/BV‘—-» 4k7 load resistor, the amount of signal reaching the
] second transistor is
L SRR INZEI e 35
1 ' 2.5+4.7
I
: of the signal at the output of the first. This brings the
e e e T gain of the first transistor stage down to 180X .35=63
FOR SJIAGE SHOWN DOTTED — GAIN Vin X - x GmRL, x - - o o
R g L 7 Ry hig which is the sort of value we usually measure for one
SIGNAL FROM ATTENUATION TRANSISTOR  ATTENUATION stage of a multi—stage amp“ﬁer'
PREVIOUS STAGE CAUSED BY GAIN CAUSED BY . . - g . 5
oureut guuT With all this going for it, Gm, is coming back, folks.
OF STAGE 1 OF STAGE 2 As Sam Gpldwyn |’slsupp’osed to hav'e said, “'simplicate
RESISTANCE HESTANCE and add lightness'". Let's hope we've added a bit of

lightness today.

e e T o = S . - —_—— . SRS
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PROJECT

5 ti o clek
» (| ELIMINATOR *

Part two of the Click Eliminator article, presented here, is in fact a redesign of the
project leading to better performance and lower cost.

N

In the January issue of ETI we However, as we said, development recommend our readers to construct
presented a design for d click work has continued since initial this in lieu of the design shown in
eliminator unit. However, between publication, and while we felt that Part One of the article. A comparison
that issue and the time for the there was nothing wrong with the between both circuits will show this
February ETI — in which we were to aims of the project, our method of version to be greatly simplified, and
complete the project we found realising them left something to be using components which will make
several disturbing inconsistencies desired. construction cheaper.

~which would have rendered the For example the 570. has been
design’s repeatability doubtful—to Change 0f Track replaced with a 4016, which is
put it mildly. Accordingly we are presenting here closed to the signal for a short period

These problems mainly concerned an alternative design, and of time to blank the ‘click’ signal.

the area around Q1, IC9 and IC10. >

The biasing arrangement for Q1, and
its function within the circuit means
that the adjustments are very very o= . DELAY TRANSMISSION -
critical indeed. Our prototype BiGHT] JIGHT
.operated satisfactorily, especially in

its breadboarded form, but was too

dependent upon too many variables .
for us to be happy with the project.

G BLANKING— ¥
Taking Aim | oevEcToR ] genEraton % . |
The aim then, as now, was to present '
a design for a unit which would j LeD
-remove the clicks and scratches from ! ‘/
damaged LPs, without impairing the
music material contained therein. s e
Operation was to be indicated by o OEe" [ 0
an LED, and threshold of operation
was to be variable to make the
Eliminator flexible in use. Fig 1. Basic block diagram for Click Eliminator Mk 2.
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NOTE:

1C7 1S 741

1C8 1S CD4016
1C9 1S 741

FROM Q1

© 15k

R35

COLLECTOR z Iy

LEFT
OUTPUT

i)
R42 RIGHT
15k OUTPUT

4
lj
N
\
\
N

j))

-

HOW IT WORKS

Fig 5. Click blanking circuit. Note that
SW1 is the bypass switch.

The circuit of the click blanking block is
shown in Figure 5. Circuit operation is
fairly straightforward. The output of each
channel is taken from its volume control
(Fig 2) and is fed through a times-ten
inverting amplifier (IC7 or 1C9), and is
then passed to one haif of IC8, 24016 quad
bilateral switch. In each channel, two of
the internal “switches” of the 4016 are
wired in series, and are normally held on
by the high control signal from the col-
lector of QI (Fig 4), but turn off for 5 mS
when a blanking pulse arrives from the
click detector circuit. The output of each
channel is then passed on to the outside
world via a divide-by-ten (approx) atte-
nuator network, -

Thus, during *clean” parts of the record
the output signal from the delay line is-
passed through the click blanking circuit
of Fig 5 via the two series-connected on

The power supply is a straightforward
design based on a pair of three-terminal
IC regulators, which provide plus or
minus twelve volt outputs. LED 2 is a
panei-mounted component, which indi-
cates the power on state.

. switches of IC8 with negligible. loss or:
gain, but in the presence of a “click” the
two series-connected switches of I1C8
open 1 mS before the arrival of the click

~ and remain open for about 5 mS, thus

replacing the click with an imperceptible
“blank.”

Notein the circuit that the inputs of IC8"
are biased at half-supply volts to enable

the IC to pass signals with a minimiim of
distortion when operated from a single-
ended power supply. The 4818 IC suffers
from a certain amount of control-signal
breakthrough; by using a times-ten
amplifier before the input and a divide-
by-ten attenuator after the output of the

JIC, this breakthrough is reduced to in-

significant fevels relative to those of the
basic audio signatl.

IN ouTt

SW1a
Fs1 7 T
'

il

P
D1 1
> D2
L ) 7
'
I t
.L

+

L

-
c17

1c12 + ﬁ
| GN R47
Gav c19 -1k5
470n +
1000u

el

e
B
_"!
R
2

d il v

| %
I €20 ﬂlﬂ
+ 470n +
e 4 P =L

Next assemble and check the

audio circuitry. Make sure a signal is

present at the level control RV2a and

RV2b. Normally IC8 gates will be

‘open’ and so an audio output should

be present at the phono sockets.if all
- is well.

If no output is present, check the

IN
Fig 6. Power supply for the unit. e

)

and the input of a stereo amplifier.
Volume control RV2 should be
adjusted so that no perceptible
difference occurs in audio sound
levels when the bypass switch is
switched in and out. Pre-sets RV1
and RV101 should be adjusted for
minimum distortion on the Right and

4 @ “{cis c22
4 = SWib '~ D4 | 1000 , LEDZ | 474
E N N 03 GND i
1 —-12v
i L + — €13 pmin . - O
CE> IN ouT
NOTE:
1C12 1S 78L12
78L12 79L12 IC13 1§ 79L12

D1—4 ARE 1N4001
LED2 IS TIL220

OUT[D
IN
GND
consequently need occasional:
readjustment as the record
progresses through its play.

There is no equalisation circuitry
within our design, and so it cannot
be used in place of the preamp in
your system, it must be used in front
of it instead.

When playing damaged LP's
simply advance the Threshold
control, RV3 from its minimum
setting until the click is removed.

Left channels respectively. Threshold
control RV3 should be adjusted in
use so that LED 1 just operates in the
presence of a “click .

audio through to RV2, and if a signal
is present here, the fault probably lies
with [C6 and Q1. Disconnecting the
base of Q1 will restore output if this

is the case. It should be noted that the relative This is the correct setting.

amplitude of a ‘click’ is proportional LED 1 will indicate the unit

to the velocity of the record track past. operation, and if it flashes on musical
Over the Threshold the pick-up head, and decreases as peaks, chances are you have the

the head moves towards the centre of
the disc: the threshold control may

In use, the unit is connected between
the output of a record player pick-up

threshold control set too high and are
removing some of the signal as well.
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PROJECT: Click Eliminator

TO
L VIA FST -

BUYLINES

I

Being composedv mainly of )

‘standard” components, - the
Eliminator should pose most com-
ponent shops no problems. The LF
356 is available from Watford in
case of difficulty.

sw2p TO INPUT

SOCKETS 0V

INPUT FROM
RV2a WIPER

RV3
WIPER

RV3

RV2a&b RV3 sWi& LED1

INPUT ANODE

Fig 7. Component overlay for the Click Eliminator unit. Note that
all the components bar the potentiometers mount on this PCB.
The operation LED is also best front panel mounted.

RESISTORS (all %W 5%)

GATED E e

28,45 47k
R2 . 470k .
R4, 17,23, 25,

33,37,38,44 10k
RS, 6, 30, 31,

SP35036), 445 42 4 15k
R7,10, 14

15, 16, 20,

22,23, 34,

43 100k
R g 56k
RY 2k7
R11 j 6k8
R12, 27,28 Tk
R18, 24 4k7
R21, 26, 32 22k
R38, 40 1k2
R46 1k8
R47 1k5

Resistors 101-118 for RH channel identical
. toR1-18

POTENTIOMETERS
RV1 4k7 preset

_Rv2 100k log twin gang
RV3 5k Lin
CAPACITORS "l i
C1,2.15 330p polystyrene
C3.4,9,

10,16 100n polyester

(i) ~ ° 56p ceramic

. GB - 100p ceramic
i 10n polyester
c8 2n2 polyester
c11-14 i 4u7 25V electrolytic
C17,18 10004 25V electrolytic
€19, 20 4700 polyester

47u 25V electrolytic

RN | e o i

SEMICONDUCTORS

Ic1 TLO83
IC2 : TDA1022
i3, 5 LF 356
ic4,7.9 741
Ic6 555
18 : 4016.
IC10 4011
X 4013
IC12 \ 78112
T iC13 79112
Q1 : 8C 109 .
D1-D4 1N 4001 :
EE00 Ve, TIL 220

MISCELLANEOUS ;

240/12-0-12 transformer {(100mA), fuse
{3A) and holder, case to suit, DPDT mains
switch control knobs, PCB -
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PROJECT: Click Eliminator
o

14 13 L
1 icna Ic2
8 10 912 4
5 e
c15
330p ™ 77
7 7
3 IC11b A 1C102
JE 6= 4 .5 4
< +12V ‘
NOTE: o itk
c16 1C10 IS CD401 1, ov
100n 1C11 1S CD4013
LS Fig 8. Clock generator circuit.

HOW IT WORKS

: (EITHER CHANNEL) typical waveforms

1 which illustrate
| P

. OUTPUT OF t’!e t’!"’ng Of: th,e

et Bk oo by e (0

H the general block

! BLANKING PULSE f h lick
oS BLANKING PULSE o the Clic
VRIBA = Gt OUTPUT OF THE

i -
; / i "~ CLICK DETECTOR Eliminator
Igl ‘LI Blanking pulse

I width is fixed.
| |
-

CLICKS:
/ GG AL INPUT SIGNA
S )
o ‘m # o FROM PICK—U| Fig 9. Some

~«4-DELAY = 1m$

OUTPUT OF THE
| ! TRANSMISSION GATE
T ] W (E}THER CHANNEL)

Close up of the
socket wiring for
the Click Elimina-
tor. Keep these as
close to the boards
as possible, and
use screened
leads if this is not
possible, earthing
only one end of the
screen.
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meter at an analogue
price and look at the
spec!

D.C. VOLTS 1mv-
1000v{1% — 1 count)
10m() input.
A.C.VOLTS 1v-500v.
40Hz-5kHz (1% +2
counts).

D.C. CURRENT

1 inA-200mA (1%
count).
RESISTANCE 1(Q-
20mQ {(1.5% +1
count). £29.82 cw.O.
or £32 95 company or govi. purchase order.

Adaptor £3.20. Padded case £3.20. 30kV probe
©18.92.

THE SINCLAIR MICROVISION
The amazing pocket T.V. that will
pick up programs throughout the
world, complete with rechargeable
batteries. Internationa! modet.
§149 951nc VAT

UK model £99 inc VAT

Batteries £1.16. Adaptor £6.76.
Sae (for detailed Brochure ex-stock)

SINCLAIR DM235  Ponabie 3% digit 6 function
ultimeter,

TR § OC volts 1mV to 1000V
- ACvolts ImVto 750V
AC & DCcurrent TuAto 1A
Seséslance 14} to 20m()
4 iode test 0.Th A to 1 mA
£49.90 | 10mQ) mput, DC acc. 1.0% AC
nc VAT Cash with orde* 5ec 1.5% 30Hz-10KHz
Case £8.50. Adaptor £3.75 CWO

& DM450

i range
10m¢i to 20m(} (100m(} on
DM350)
Basic accuracy
0.05% for OM450
01 % for DM 350

OM450 £99.90 Input impedance

DM350 €69.90 10MQ

Send SAE for full detaiis with 1000 Mi} selectable on
DC Voltsge range basic DC voltage range.

104V to 1200v {1004V on Automatic polanty setection
DM350) Push-button range selection

KRAMER & CO

‘We will match any lower advartised price on a cash with
order basis if compstitor has goods in stock
9 October Piace, Holders Hill Road, London NW14 1EJ
Telex 888941 Attn. Kramer K7. Tel. 01-203 2473

Mail order onlx SAE for data sheets. Exgon enguiries welcome

——

T.T.L TRANSIS-
2 LINEAR TORS
7400 .10 74121 25 || M709 .20 f gc107 .08
7401 .10 74122 .32 § WM741 17 Bpci77 12
7402 10 74123 .38 f tM380 .55 fgcig2 .09 |
7404 10 74125 .32 f| LM3900 8C212 .09
7405 .13 74126 .32 45 §Bc547 .09
7406 .22 74132 45 | NES55 .22 §pC54g .09 -
7407 24 74141 50 || NESS56 .55 §BC549 .09
7408 12 74150 .65 f NES65 .80 BgCs557 .09
7409 12 7415t .45 § NE5661.15 § pc558 .09
7410 .12 74153 .45 § NES671.20 fpC559 .09
m; :: 74154 .70 2N3055

15 74156 .45 .40
7413 .25 74157 45 ,}’;’;{,‘fj, 2N3819
7414 45 74161 55 TORS f
7420 .12 74163 .55 | (m3407s 2N3904
7426 .20 74164 .55 55 .08
7427 .20 74165 60 § (m3407i> | 2N3906

;ggg 12 74166 .75 55 .08
.20 74175 .60 !

7337 20 74176 .50 Lmadongs

7438 .20 74180 .75 i

7430 12 74181 1.25 mens

7441 80 74182 .50 )

7442 38 74190 .70 LMMOTZ;

7443 .60 74191 .70 : |
7444 60 74192 55 DIODES
7445 .60 74193 60 BRIDGES | IN40O1

7446 50 74184 &5 (14) .04
7447 50 74195 551 w01 100v f IN414B
7448 50 74196 55 25 .03
7450 .14 74197 55§ wo4 100V f IN5401

7451 14 74198 1.00 35 11
7453 14

7454 14

7460 .14 . -

7470 .25

7472 .21 MICROS etc

7473 2% 2102 450ns .95
7474 21 8080A 4.95
7475 .25 8212 1.90
7476 25 8214 4.90
7480 .40 8224 2.50
7483 .75 8228 3.90
7485 60 8251 6.50
7486 .25 8255 v.75
7489 1.20 AY-5-1013 3.50
| 7490 .25 AY-5.2376 8.75
7491 .40

7492 .32 QPTOELECTRONICS
7493 28 LEDS 125 RED .09
7494 80 0OL704 3" CC .95
7485 .50 DL707 3" CA .95
7436 .50 FND500 .5" CC 92
74100 .80 FNOS07 .6 CA 1.00
74107 .22 FND807 .8 CA 1.65

— i

All prices include V.A.T. Please add 25p P&P
on orders under £5.00.

H & S ELECTRONICS

7 The Pavement, Chapel Rd.,
West Norwood, London SE27 OUN
Tel: 01-761 3614




datasheset.........

THERE ARE VERY many IC’s available on the market today, and
new devices seem to appear daily (probably hourly). This barrage
of technology can be rather daunting, particularly to the newcomer
to electronics. The following article tries to untangle some of the
confusion by surveying IC technology in four groups of devices; Op
Amps, audio amplifiers, multipliers, and oscillators.

Operational Amplifiers (Op Amps)

‘There are many different types of OP Amp and they are manufac-
tured by several different companies. Most of these companies
produce standard Op Amp devices but they put their own part
number on them.

In recent years, the trend has been to develop IC’s with more
than one Op Amp inside. This has resulted in a range of dual and
quad Op Amp packages. Texas have brought out a range of Bifet
Op Amps. These are pin for pin compatible with standard types, but
they are different in that they have FET inputs, giving them a very
high input impedance.

Chart 1 shows comparative performance for several standard Op
Amp types. The parameters chosen are the most important ones
when selecting Op Amps.

Audio Amplifiers.
Several manufacturers produce monolithic medium power
amplifiers for audio use. This makes the design of small audio

CHART 1

amplifier sections relatively easy. There are some pitfalls to watch
out for. IC amplifiers can easily destroy themselves if the power
rails are high or if insufficient heat sinking is provided. There are
n(})]w quite a wide range of devices, some of which are shown in
Chart 2.

Multipliers

The range of multiplier IC’s has never been very large, but recently
a few more have been added to the list partly inspired by the needs
of telephone compansion systems. These systems produce a better
signal to noise ratio over the line. Another and very common noise
reducer (a special multiplier) is the Dolby B chip. This unfortun-
ately is only obtainable under license.

Oscillators

There are many oscillator IC’s that can provide waveforms with
periods of several hours to tens of nano seconds. For high
frequency work there is the SN74S124 at 85 MHz and the LM375 at
200 MHz. These are TTL devices, they are not linear and are
intended for use in feedback circuits. The Teledyne 9400 is a well
known linear VCO. Teledyne also make a wide range of VCO
modules. The NM5837 and the S2688 are the same device. They are
both pseudo random oscillators, that is, they oscillate but the
waveform is so complex that the resuitant output just sounds like
noise. Chart 3 details the most common types.

OP AMP — ABRIDGED PERFORMANCE s=Single D=0Dual Q= Quad
Opamp Input Input Type of Band- Slew Voltage Maximum CMRR Qty
type offset bias input width rate gain supply dB
::)\l/tage ::)LArrent structure  MHz V/NS gain dB v?/ltage Commeints
709 2 300 ‘NPN 1 0.25 90 +18 90 S_ Needs frequency compensation
307 2 70 NPN 1 0.25 100 +18 90 S Internal frequency compensation
301 2 70 NPN 10 0.5 100 +18 90 S Needs frequency compensation
741 2 80 NPN 1 0.5 106 +18 90 S Internal frequency compensation
748 1 120 NPN 10 0.5 103 +22 90 S A decompensated 741
‘ Low supply current drain 0.3mA
308 2 7.5 NPN 3 0.5 110 =5 e 100 S Needs frequency compensation
Very low differential input voltage
range
318 4 150 NPN 15 50 106 + 20 100 S Very low differential input voltage
range. Sometimes needs frequency
compensation
747 2 80 NPN 1 0.5 106 +18 90 D Internal frequency compensation
1458 1 80 NPN 0.8 103 +18 90 D Internal frequency compensation
4136 0.5 40 PNP 3 1.0 110 +18 100 D Low noise
3900 Current 30 Current 25 0.5 70 +18 — Q Current balancing amplifier
3401 inputs sinks 20 G L
round sensing inputs
324 2 45 PNP 1 0.5 100 +30 70 Q { Output voltage can go to ground
Low power. 0.8mA drain per IC
Ground sensing inputs i
Class AB output
3403 2 150 PNP 1 1.2 100 +36 90 Q Output voltage can go to ground
Low power 3mA drain per |C
L 2.4mA draii ic
348 1 30 NPN 1 05 103 +18 90 QA R R TP S
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CHART 2 CHART 3 OSCILLATOR SURVEY
MONOLITHIC PREAMPLIFIER AND Manufacturer | Part No. Description Package Frequency range
PONER ATPLIER SURYET el B b T e
pin . zto z 3
{low cost) 1000:1 sweep range MM and TTLILET
Part Number . 5 Teledyne 9400 UNVCO | 14pinDIL | 10Hz to 100kHz Pulseand (LI LI
FAIRCHILD - Low noise stereo preamplifier EXAR XR2206C § LINICO . 16 pin DIL | 2000:1 sweep range Tow distormnia Ao
nA 739 ~- 5 watt audio amplifier. Low +AM+FSK | 0.01Hz to 1MHz A Plus ML
nA 706 voltage EXAR XR2206C | LINICO 16 pin DIL | 7:1 sweep VU ML N\_/\/\
. + AM up to 4MHz
MOTOROLA  — 0.5 watt audio amplifier EXAR | XR2207C | ICO | 14 pin DIL 1000:1 sweep range MM LT
MC 1306 12V operatioon ; gk
EXAR XR2209C | LIN VCO i 8 pin DIL [ 1000:1 sweep MM LT
! range
NATIONAL 0.01Hz to 1MH !
SEMICONDUCTOR Raytheon RC4161 LIN VCO 8 pin DIL 0._,10|§HOZ - Pulse
1 Intersil 8038 vCo i 14 pin DIL ‘
LM 370  — AGC/squelch amplifier giger::'tics NES55 | Timer/ 8 pi?w'rl]DlL B'F?t‘ot?c;c')\mi AN A AN
LM 377 — Dual 2 watt amplifier Oscillator |
LM 378 = Dual 4 watt amplifier Signetics NE556 Dual 555 14 pin DIL [ Up to 100kHz ]
LM 379 — Dual 6 watt amplifier Signetics NES66 LIN VCO | 8 pin DIL 10:1 sweep TMHz max | AAsn mEREE
LM 380 —- 2.5 watt mono amplifier g‘:r‘;]?"al
LM 381  — Dual low noise preamplifier Conductor | LM3909 | Led Flasher 8pinDIL | Upto1kHz LED or Loudspeaker drive
LM 382 —~ Dual low noise preamplifier ; LM375 ) ! e
LM 384 —- 5 watt mono amplifier National VCO+TTL 14 Pin DIL | Up to 200MHz mmEnht
LM 386 gemclj Buffer
LM 387 — Low noise dual preamplifier Nor uc:m MMessy (P S S Pseudo
LM 388 — 1.5 watt mono amplifier S:n'fi’"a Rendemm P random
LM 389 —- 0.35 watt mono amplifier plus Conductor Oscillator LI
npn transistor array AMI $2688 Pseudo
LM 390 —- 1.0 watt low voltage amplifier : Random ‘random
LM 1303 —- Stereo preamplifier Oscillator | 8 pin DIL NOISE
Motorota MC14412 | FSK Modem 16 pin DIL Synthesised sinewave
RAYTHEON Motorola MC14410 2r\?ut of 8Rtone 16 pin DIL | Audio Telephone 2 tone
RC 4136 - Quad low noise op amp Motorola MC14450 SS((::O.EE 6 pin £ e oo g1 e el | A
RC 4739 - Low noise stereo preamplifier 216 Givider operation — as in [FALT T
0sC watches
SIGNETICS Motorola MC14451 % t:2‘9 A=
NE 540 -- Power drive'op amp dividers
NE 542 —- Dual low noise preamp Motorola MC 1451 Porogrammable 16 pin DIL | Up to 100kHz mEmle
scillator
RCA — 4
CA 3052 — Stereo preamp ABBREVIATIONS:
CA 3134 - TVsound IF and audio LIN— Linear AM—Amplitude Modulation
output (3 watts) VCO—Voitage Controlled Oscillator FSK—Frequency Shift Keying
ICO—Current Controlled Osciilator DIL—Dual in Line
CHART 4 0P AMP — ABRIDGED PERFORMANCE
Op amp input Type of Band- Slew Voltage Maximum CMRR Qty/IC
poe offset bias input width rate  ..gain supply Comments
voltage current structure  MHz V/uS gaindB voltage
mV nA Vv
RC4739 2 40 PNP 3 1 110 +18 100 D Raytheondevice only
Low noise audio amplifier
uA73g 1 300 NPN 10 1 86 18 O0M: D ghfaichildteyicoicnl gy
Low noise audio amplifier
' Needs freq cy compensation
LM381 Not Not NPN 15 = 112 +20 — D  Low noise amplifier
) applicahle- applicahle Internally compensated
. Ground sensing inputs
CA3130 8 0.005 MOSFET 15 10 110 +16 90 S Very high input impedance
Needs freq Cy C pensation
CA3140 8 0.010 MOSFET 4.5 9 100 + 36 90 S Ground sensing inputs
Very high input impedence
CA3160 6 0.005 MOSFET 4 10 110 +15 90 f/rour;:{ s':37§ing irgputsd
ery high / input impedence
NE531 2 400 NPN 10 35 96 +22 100 Very fast op amp
RC4531 ’ Needs frequency compensation
CA3080 0.4 lagc NPN 2 50 - +18 110 S  OTA device
100 Programmable gain
Current output
CA3094 0.4 lasc  NPN. 30 50 +12 110 S OTAdevice
300 Programmable power switch/
amplifier
Pin for pin
replacement fo
TLOBD 15 SIS 3 13 83 x18 70 S - i
\ JFET input
TLO81 15 0.4 JFET 3 13 83 +18 70 S op amps, with -5
fast slew rate
TLO82 15 0.4 JFET 3 13 83 +18 70 D and wide 1458
bandwidth
TLO83 15 0.4 JFET 3 18 83 +18 70 D [TEXAS] e
TLO84 15 04 JFET 3 13 83 +18 70 Q 324
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COME UP AND SEE ME.....

A new model of the familiar

pocket bleeper will be keeping-

athletes on their toes at the
Moscow Olympics.

Multitone’'s new RBI151
receiver uses a combination of
single digit numerical display,
with a choice of eight audible
codes to convey more informa-’
tion than any other long-range
receiver on the market.

The receiver also has a
memory. In a meeting, for in-
stance, where bleeper sound
would be intrusive, call infor-
mation can be stored and recal-
led after the meeting.

Ten remote control units will
be used in Moscow to send out

‘messages and all information
can be displayed on a monitor
or printed out.

Each remote controller has a
conventional padof ten keys for
entering numerical information
and four keys enable one of four
call codes to be selected.

Additionally; a deafening
alert call can be sent to a group
of receivers. Another group of
keys allows calls to be transfer-
red automatically to any other
designated receiver. There are
also battery check and out-of
range warning buttons. Mul-
titone Electric Company Ltd,
10-28 Underwood Street, Lon-
don N1 7JT.

GLOW BAR

The new RGB-1000 from
Litronix is a red, 10 element,
linear bar display in a one inch
long 20 pin DIL package. In-
dividual addressable anode and
cathode and intensity colour-
coding for display uniformity
are featured. At 20 mA, typical

luminous intensity for display
and element are 5 and 0.5 mcd
respectively. Suggested appli-
cations include solid state
meters and positional indica-
tors. Details from Litronix Inc,
23 Churchgate, Hitchin, Herts,
SG5 1DN.
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Hewlett Packard’s new HP 3779
is a microprocessor-based in-
strument for checking multi-
‘plexed telephone equipment.
The ‘scope-size unit replaces
two large racks of test gear and
automatically displays its
results in minutes rather than
days.

Over forty different meas-
urements from gain to intelli-
gible crosstalk and local alarms
can be assembled into a test
sequence defined by the user.

The results are displayed in
tabular form on the in-
strument’s own CRT. The in-
formation can be fed to a com-
puter or printer through an in-
tegral IEEE-488 (HP-IB) digital
interface.

The analyser is produced in
two models — the 3779A
for the 3779B Europe and the
3779B for Bell system users.
Further details from Hewlett
Packard Ltd, King Street Lane,:
Winnarsh, Workingham, Berk-
shire RG11 5AR.

ki

TELETEXT — A LOAD OF RUBBISH... v

THE most infuriating aspect of
teletext from the viewer’s
standpoint is trying to decipher
the occasional sentence or
word on a page that may look
like this example. This week
premium bond Winner is
*1x!?/ /. The above state-
ment emphasises a need for a
device which could eliminate
these annoying factors usually
raised by multipath reception
problems. A new large scale
integrated circuit co-developed
by Toshiba and NHK has
proved successful in attenu-
ating ‘ghosts’ of up to 27 uS
delay by a reduction of up to 30
dB.

The principal method of
circuit operation is as follows:
The circuit examines the ordi-
narily stable intervals between
equalising pulses in the com-
posite video required, to deter-
mine the presence of ghostly
images. They would actually
appear as smaller trailing
pulses. Through multiplexing
and analog memory techni-
ques, voltages accurately de-
rived from the amplitude and
amount of delay of the ghost
pulses are applied to vary the
gain on each of the 64 MOSFET
weighting circuits fed in paral-

lel with a sample of the video
signal. These outputs of the
weighting circuits in turn feed
64 CCD delay lines eachi
having a pre-determined delay,
time. The outputs of the delay&
lines are added and then apphedp
as negative feedback to the:
composite video signal in a?
form having sufficient
amplitude and delay to cancel}
the ghosts.

Do not however expect to see|
this ghost eliminator avallablel
just yet. It is still many months

from the full production. ;
GERALD CHEVIN.
AND ALSO...

An enterprising American TV
station has finally decided to
write a software package
allowing American teletext to
link up with British Viewdata.

In what is believed to be the
first US attempt to interface the
two systems, station KSL-TV
(Salt Lake City) hopes to use
the combination of the two
systems to store and edit in-
coming US international wire
copy in its General Automation
16/440 computer.




TELEPHONE CALL TIMER-

TO CARRY OUT its function, which.is to dlsplay the cost’
of individual calls, and also to keep a running total of all
metered calls, the circuit must add the amount of the
unit charge (at present 3p) to each register when the call
commences, and subsequently at the end of each charge
period. This period will vary for peak, standard and
cheap times, and with distance. Provision should be
‘made for altering the settings of the counting circuits if
there is a change in the Post Office charges.

Various circuits were considered, and this was con-
sidered to be as cheap to make as any for the facilities
provided, as although there is a large number of ICs, the
bulk are low priced.

The two sets of figures are circulated in a single shift
register, the digits being interlaced; ie, the least
significant figure in one register is followed by the teast
significant figure in the other register, and then by the
next figure in the first register, and so on.

In order to be able to adjust the unit charge, and the
periods available per unit, the outputs of the dividers are
connected to sockets into which leads from the inputs of
the resetting gates are plugged. These sockets, plus
“parking places’’ for spare gates, can be made from IC
sockets, or soldercon pins in plastic supports. To prevent
damage to the pins of sockets when cutting into sec-
tions, push into a piece of rigid foam plastic. The wander
leads are just lenghts of connecting wire. Solid core is
suitable: if stranded wire is used, tin the end and check
that it is thin enough to insert into the socket.

In the interests of economy, small low consumption
displays have been used. If larger displays are required, it
will probably be necessary to add segment drivers. The

Submitted by Mr A. M. Tucker of Dorchester.

drivers should then be supplied from the unregulated
side of the supply, and S1 made a double-pole switch.

The 9-volt standby battery is essential, as otherwise
the ""total cost’’ register would be cleared in the event of
a mains failure. In order to reduce consumption during
idle time, the counters IC1 and IC2 and their associated.
gates, the oscillator IC21 and the display buffers and
driver IC23-1C26 are switched off by S1. It is unwise to
try to include other ICs, as some inputs may be high. In
any case, with the oscillator off, power consumption is
very low in the remaining circuits.

It may simplify the wiring of a 4001 and a 4011 are
substituted for the 4069. One NOR gate can be used
instead of 1C20a and 1C22a, and a choice of ICs is
available for the other inverters.

The meter can be adapted for battery power only by
including a 4518 to divide the 10 kHz oscillator
frequency down to 100 Hz, and doubling the division in
{C1 by shifting each flying lead one place to the right.
Setting the oscillator frequency exactly can be carried
out either by comparing the 100 Hz output with 50 Hz
from the mains on an oscilloscope, or by varying the
setting until the charges are incremented at 10 second
intervals for long distance calls at peak rates.

Decoupling capacitors for pulses in the supply lines
may be required. While CMOS is less exacting than TTL
in this respect, 10n non-inductive capacitors should be
fitted across the supply pins of ICs at the end of supply
lines, and across each of the more complex ICs.

A flashing LED is provided as an indication (and
reminder!) that the timing circuits are operating.
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Fig. 1. Call timer circuit.
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AMBUSH! is bound to rate as the most fascinating,'gxciting, and addictive space game
of the year. It gives visual and sound effects of a space battle, and is loaded with

realism. Impress your friends (and e

AMBUSH! is a space game par
excellence. |t represents a space ship
(yours) that is about to be attacked
by a fleet of suicide craft. The craft
can attack you on one of four
randomly selected quadrants. The
attacks come one at a time, at
randomly selected intervals that vary
between nought and five seconds.
Your ship has a limited store of
ammunition, and you can defend the
vessel with one of four FIRE buttons.
You have to hit the correct one of
those buttons to stop the attack: if
you hit more than one button at a
tine, you use up ammunition at an
excessive rate.

The game continues until all the
attacking craft are destroyed, or until
you are wiped out. You can be wiped
out by being too slow in hitting a
FIRE button, by hitting the wrong
FIRE button, or by running out of

ammunition through incorrect
operation of the FIRE buttons. You
can chose to face an attack by either
ten (a DEK) or a hundred (a CENT)
suicide craft: ammunition storage is
automatically selected to suit the
type of game chosen. A DEK-game
typically takes less than one minute
to play. A CENT game takes several
minutes.

Sound And Light

The game is loaded with audio and
visual effects. On the sound side,
there are individual noises to
represent an attack, or the operating
of FIRE weapons, and to indicate the
winning or losing of a game. The
level of the ATTACK sound varies
with the quadrant of attack; attacks
from the forward quadrant are silent,
those from port or starboard are at

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979

nemies) by building this unique and fascinating

‘ (Photo by courtesy of 20th Century Fox)

half volume, and those from aft are at
full volume.

The visual effects are also quite
impressive. The attacks are shown by
an array of LED’s, arranged in the
form of a cross with arms of varying
lengths. The upper arm represents
the forward attack quadrant, and
comprises five orange.LED's. The
lower arm represents the aft attack
quadrant, and comprises seven green
LED's. The port and starboard arms
each comprise six yellow LED’s. At
the centre of the cross is a red LED,
representing your own ship.

The game is also provided with an
ammunition level indicator, in the
form of a three colour column of ten
LED's, and with a two digit attack
counter with seven-segment LED
readouts. There are individual LED’s
to indicate the GAME WON and
GAME LOST states.
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Science Project

Ambush! is a CMOS based design of
considerable technical interest, and
should make an exceilent educational
project for schools and colleges. It
uses seventeen IC’s plus a couple of
transistors. The IC types range from
simple NAND and NOR gates to
complete decade counter-decoder
chips. and include flip-flops, data
latches, 12-stage ripple counters,
and multiplexers.

Playing The Game

Game Start. The game starts as
soon as power is applied to its
circuits. A game can be restarted by
pressing the RESET switch.

Attacks:

(1). The game can be set for play
against either ten (a DEK) or a
hundred (a CENT) attacks.

(2). Attacks come at random
intervals, variable between nought
and approximately five seconds.

(3). The quadrant of each attack is
randomly selected, except for the
first attack of the game, which always

e ope ratmg sequence of the above
i%; b%ocks 15 fairly simple. Initially,
tistable 1s in the STOP mode, the gate'ls
closed, the 4017 s in the RESET state, and
alt LEEYS in the display miuttix ave orf At
some randam%y determined tiine
START pulse xsk fed ¥ "

- B
gate rémaing Gaen. one ef
chosen 6-7-B putputs of the
gees hig?; and eptzrates the

ates by o;aeratt'
. s;mech 1 this
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comes from the aft quadrant.

{(4). The spged of attack can be
pre-set by the player, to suit skill
levels. A ‘respectable’ attack speed is
equal to about 50 mS per LED
division on the quadrant attack
indicator.

(9). At ‘respectable’ attack speeds,
the player has approximately 250
mS of attack warning on the forward
quadrant, 300 mS on the port and

e

to tbe mp;;t of the bzstable N’ct& thal

Figs. 1a and b. Sim-
plified block diagram
of the Ambush game.
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starboard quadrants, and 350 mS on
the aft quadrant.

(6). Attacks on the aft quadrant
are accompanied by a full volume
staccato sound. Port and starboard
attacks are at reduced volume, and
those from the forward quadrant are
silent.

(7). The accumulated number of
attacks is registered on a 2-digit
display throughout the game.
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PROJECT:Ambush

(right) This board
carries LED display
matrix drivers,
multiplexers and
logic, plus audio
and power
connections.

Defence

(a). The player has four FIRE buttons
for defence. The buttons are marked
F (forward), P (port), S (starboard),
and A (aft). To stop an attack, the
player must press the FIRE button
appropriate to the prevailing attack
quadrant, before the attacking vessel
reaches its target (the red LED at the
centre of the display). A correct firing
is accompanied by a rasping sound.

b

s via a multiplexer. and a simulated
" sound is generated & the operator
activates lhe correct switeh; the
frequency of the ‘fire’ sound s determined
by the FIRE RATE SELECTOR eircuit,
and 15 ptoportional to the total number of
}& iches pressed at any given mo-

“WIN®
SOUND

(left) ICs 2 and
6-11 mounted

on an Ambush

PCB.

No sound is produced if the wrong
button is pressed.

(b). The ship has sufficient
ammunition to fight off attacks only if
each FIRE duration is limited to about
100 mS or less. Thus, there is
sufficient ammunition for about one
second of continuous fire in the DEK
game, and ten seconds of fire in the
CENT game. The ammunition state is
shown on a register throughout the
game.

The.sound s aiso ¥
latchied random ‘selécy code forithe
multiplexers«that are ased in the g
These multiplexar iea: fo

LED DISPLAY MATRIX

(c). When the correct FIRE button
is pressed, the rate of ammunition
usage is directly proportional to the
total number of FIRE buttons that are
pressed at that time. Thus, if all the
fire buttons are pressed at once, the
ammunition supply will exhaust in
0.25 seconds in the DEK game or
2.5 seconds in the CENT game. The
audio frequency of the FIRE sound is
proportional to the rate of
ammunition usage. When the
ammunition store is exhausted, the
player has no defence, and loses the
game after the next attack.

Game Lost. The player loses the
game by having his starship hit by an
attacking suicide craft. When the
game is lost the red LED at the centre
of the attack quadrant indicator turns
off, and simultaneously a loud
droning noise is generated and a red
GAME LOST LED flashes on the
control panel.

Game Won. The player wins the
game by defeating all attacks. At
GAME WON a green LED illuminates
on the control panel, and a coarse
beating or throbbing sound is
generated. >
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‘GAME LOST indicators.
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LED DISPLAY MARTIX DRIVERS.
MULTIPLEXERS, AND LOGIC, PLUS
AUDIO AMPLIFIER AND POWER SUP-
PLY CONNECTIONS -

THE MAIN PART of the LED display
matrix is made up of four lines of LED's,
arranged in the form of a cross. The upper
{Forward) ‘linelis five LED’s long, the
lower (Aft) ling is seven LED’s long, and
the other two lines are each six LED's
long. The individual LED's infeach line are
_selected by IC12, a 4017 decade counter
with ten decoded ocutputs, and the lines
are selected by multiplexer IC13/1, Note
that diodes D15 to D25 are used to
eliminate sneak paths in the matrix, and

ensuré that only a singlé selected LED

+Ve
16

10 N F 4
FROMPIN 1, 1C8~ a g 10| M - FROM et
1C13a IN} e p INDICATED &

E whs i PINS ON LED b

FROMPIN 13, IC8-. b —4 ouT 12 O S y

2 INFFE g 4 ~ MATRIX

13 GL-/1 8 i

R38 [
270R S

g

ov o

min i

Fig. 6b. Line selection.

F =)

Qeo3z B

Q Leo33 =

{LED3a (~DRANGE
YELLOW OI.EDJS
LED LED L£D LED LED ({110} LEDJBJ
20 21 22 23 24 25 —
POOOOO/OOOOUOOOS :
LED 17 LED LED LED LED LED LED ok
REo) [1epis O 31 30 28 28 27 2

= = &
Le018 O vELLOw
017 Q
GREEN Leote O r};s%
‘ Leors (@] :
1epra O

Loreor O

A

turns on at any one time. Figure 8b shows the attack is not defeated, pin-13.0£IC12is .
the positions of the LED's iff the actual driven high as the counter reaches the
display. Note that LED 11, at the centre of ‘n+ 1" state, and all further clock signals
the display, is normally on and represents are inhibited and all GAME LOST indica- 1
the players own vessel, - - tors are activated. ‘ :
Prior to the start of each attack IC12 is . All sound effects signals that are
in the RESET state, so all LED's in the generated in the game are digital in form,
matrix (except LED 11) are off. As soon and are fed via gate diodes and|
as an attack starts. IC13/1 selectsalineof = amplitude-determining resistors to the
length 'n’ in the display matrix, and simple Q1-Q2 audio amplifier stage, which .
IC13/2 connects the ‘n+1" output of ICI2 is unbiased. The amplifier directly drivesa |
to its own pin-13 ‘clock disable’ terminal. 40R speaker, which has transient limiting :
Thus, when an attack starts the LED’s in provided by D14. . UL
the selected line turn on sequentialiy and The game is powered by a 12 V battery
tun towards the centre of the cross: if a supply, and typicaily consumes 50 mA to .
RESET signal is fed to pin-15 of IC12 from 150 mA of current, depending on the state
the ‘FIRE’ logic circuitry before the ‘n-+# 1’ _of play. Readers can. if they wish, pawer

'T W #‘:e R KS Fig. 6d. Panel LED display.

state is reached, the attack is defeated: if = the game via a simple mains adaptor.

3 BiE

PARTS LIST

R1 . > B6M8
R2 390k
R3,8,9,10,11,31,40.48B 22k
A4 ‘ 10M
‘RS, 26, 28. 29, 30, 3" 47k
RB, 16-25, 36, 37,47 Tk
R7,12,13,14, 15 100k
R27 . 330k
R32 4 6«8
B33 Rl | BR0k
R34, 41,42, 486 10k
.~ R3s i . 2M2
R38 270R
R43 . ; 33R
R44, 45 . M85
R49-62 : 470R
POTENTIOMETER
RV1 " O IMO
CAPACITORS :
€1,5,6:7.8,11,14,15 100n
C2,3,4,10,12,13 10n
c8 :

1850n

SEMICONDUCTOR i
iC1 4016 : The case we used for the

e 400 | |Ambush project .is available
IC4, 6, 12 4017 from Boss Industries. Full

Pl Ao ! details néxt month. Since |
IC8, 16 4026 - panel layout is not critical,
e ol _inventive ETI readers may be

NOTE, Ali CMOS devices are B Series. : able to come up with their

o et e own hardware designs. All
D14 - : m4021 ‘the ICs are common types, |
All other diodes are 1N4148 : ‘ 4

LED 1-37 are standard 0.2in dia. available from most com |
LED 7 segment displays are common ponent mail order firms.

cathode 0.3in

MISCELLANEQUS
L81  2in40R

5 off SPST push buttons
1 off SPST latching push button

1 oft DPDT min. toggle

8 off HP11 J

2 off 4 section battery holders
case to suit

BUYLINES .

i you think you are likely |
‘to spend every waking hour
zapping the starfleet, it's |
‘worthwhile investing in a
-mains .adaptor, available
- from your local Tranny shop.
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TO INDICATED PINS OF
LED DISPLAY MATRIX

THE ATTACK COUNTER AND GAME
won detector and indicators

THE. ‘T’ OUTPUT of IC12 (the display
matrix driver) briefly goes high at the
start of each attack. This ‘I’ signal pro-
vides the.cloek signal to the IC14-IC15
ATTACK COUNTER. These two IC’s are
4026 decade counters with decoded out-
puts suitable for directly driving common
cathode 7-segment LED displays at low
. pawer levels. The two counters are
cascaded, to give 00 to 99 indications:

HOW IT WORKS

leading zero suppression is not used.in the
counter. -

The ‘GAME WON’ detector is designed
around IC16, a 4013 dual D flip-flop, and
IC10/4, a NOR gate. IC16/1 is connected
as a bistable divider stage, and is clocked
via one or other of the attack counter
outputs. The action is such that its Q
output is normally high, but switches low
at the start of the 18th attack in a DEK
game or the 100th attack in a CENT game.
The Q output is fed to one of the inputs of
the JC18/4 NOR gate, which has its other

Fig. 7 (left) Circuit diagram of dis-
play drivers, multiplexers and logic

TOPIN 1 OF IC14
{ATTACK COUNTER!

N

B 1 ——{ CLK
. FROMPIN 11 OF IC10

« 5 {CLOCK GATE)

12345 GKL with audio and power connections.
or 51N ici3n
I_ZIN ouTl
! NOTE
N 1C12 1S 4017
! - 1C13 15 4052
Q115BC109
Ve Q215 BFYS0
o] D11-13 ARE 1N4148
| D14 IS 1N400T
DIs-25 ARE INa14g
LED13-19 ARE 0.2"
pr Aot TSGR to LED20-31 ARE 0.2 YELLOW
i »3 VD LOSE’ LED32-36 ARE 0.2 ORAN
12 2Ty ik INDICATOR INPUTS
ety . TO BISTABLE INPUT
(e i VIA D
[ i o12
: TQPIN 1, 1C3
7-SEGMENT LED
DISPLAY (COMMON
CATHODE)
B
¥ 8
Fig. 8 (below) Attack e
counter and ‘GAME / /
' - . ¢ c
WON" detector and indi- d
cators.

NOTE:
IC9 & 10 ARE %4001
IC14 & 15 ARE 4026
IC16 IS 4013
1C17 1S 4011
D26-27 ARE 1N4148

LED37 1S 0.2, GREEN

D26

R46
10%

A ‘WIN” SOUND
TO Q1 BASE

R4

o 9
1C10d( g

)

10 6 7

FROM PIN 3,
ICS {'FIRE"
0sc}

Hdees 7 DS

14

CATHODF

I

R49 TO R55
ALL 470R

CARRY

1k

1IC1s

R55 R56 R62

[ 120
a b cd 3
= 101213 %9 11 6 7

Soon  CENT !

SET: SW2h DEK
4
R48 ;
< 22k

16
CLK

input provided from the normaily-high -

output of the IC5 ‘FIRE’ sound generator.

The output of the NOR gate is fed to the ;

SET (pin-8) terminal of 1C16/2, which is

wired as an R-S flip-flop, Both bistables |

are reset at the start of each game.

The action of the complete ‘GAME" |
WON’ detector is such that ‘FIRE’ signals |

are fed to one input of the NOR gate each
time a ‘FIRE’ signal is generated. but are
unable to reach IC}6/2 until IC16/}1

changes state after the start of the 10th

(in a DEK game) or 100th (in 2 CENT

game) attack, at which point the Q output |

of IC16/2 goes low and drives green “WIN’

LED 37 ‘ON’ via IC9/4, and the Q output

goes high and activates the “WIN' sound
generator. i

The "WIN' sound generator is designed
around IC17, and consists of two virtually =

identical medium-frequency gated ast-
able multivibrators, which are operated in
parallel and have their outputs fed to the
audio amplifier via the D26-D27-R46
diode OR gate. Because of inevitable

slight differences in timing component
values, these two astables oscillate at

slightly different frequencies, and pro-
duce a coarse ‘beating’ or ‘throbbing’

sound when they are activated by il et

‘W!N’ detector.

7 _SEGMENT LED
DISPLAY {COMMON
CATHODE}

[o ]

I

CATHODE

LTTTH

R56-RB2
ALL 470R

Ve
cis aboc od e
/g;mm‘ 0
1012 13 9 11

CARRY
5

FROM

CLK PIN 2

2ok oFic12

RESET

15 IZ IB
i

RESET LINE

s
r ov
77
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i oo e 2

PROJECT:Ambush

Next month we conclude the project with full
constructional details and component overlays. In
addition we’ll show you the act of inspired heroism
which led to the saving of the starship Eatyeigh
and the designing of this project! For those who to
get started the Parts List and circuit diagrams
given here are complete.
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3080 CIRCUITS

The 3080 is not a run of the mill op amp. These ten circuits from Tim Orr show
you why.

The CA3080 is known as an operational transconduct-
ance amplifier, (OTA). This is a type of op amp, the gain
of which can be varied by use of a control current, (IABC).
The device has a differential input, a control input known

SIGNAL

+Vce
RV1
100k i
CONTROL SRSV AV AV AV A
BREAKTHROUGH R4
ADJUST 270k

as the ‘Amplifier bias input’ and a current output. It
differs in many respects from conventional op amps and
it is these differences that can be used to realize many
useful circuit blocks.

———Q) OUTPUT

+Vce | ABC

o &

CA3080

- Vce L\,—J

BC182

1 laBc

R7 i
Lok 1?\|14148
O—"\AAA
2 Q1
Vin (CONTROL)
0V TO +5V max
3 1C3
(s

Voitage Controlled Amplifier

The CA3080 can be used as a gain controlling device. The input
signal is attenuated by R1, R2 such that a 20 mVpp signal is
applied to the input terminals. If this voltage is much larger, then
significant distortion will occur at the output. In fact, this
distortion is put to good use in the triangle-to-sinewave con-
verter. The gain of the circuit is controlled by the magnitude of
the current lasc. This current flows into the CA3080 at pin 5,
which is held at one diode voltage drop above the —Vcc rail.
If you connect pin 5 to 0 V, then this diode will get zapped, (and
so will the IC)! The maximum value of 1ABC permitted is 1 mA and
the device is ‘linear’ over 4 decades of this current. That is, the
gain of the CA3080 is ‘linearly’ proportional to the magnitude of
the 1ABC current over a range of 0.1uA to 1 mA. Thus, by
controlling 1ABc, we can control the signal level at the output.
The output is a current output which has to be ‘dumped’ into a
resistive load {(R5) to produce a voltage output. The output
impedance seen at IC1 pin 6 is 10k (R5), but this is ‘'unioaded’ by
the voltage follower {(1C2) to produce a low output impedance.
The circuit around I1C3 is a precision voltage-to-current converter
and this can be used to generate IABC. When Vin (control) is
positive, it linearly controls the gain of the circuit. When it is
negative, IABC is zero and so the gain is zero.

This type of circuit is known by several names. It is a voltage
controlled amplifier, (VCA), or an amplitude modulator, or a two

70

SIGNAL
oot IFARAAAARAR ov

Vin
CONTROL

OUTPUT

quadrant multiplier.

One problem that occurs with the CA3080 is that of the ‘input
offset voltage’. This is a small voltage offset between its input
terminals. When there is no signal input and the control input is
varied a voltage similar to the control input will appear at the
output. By adjusting RV1 it is possible to null out most of this
contro! breakthrough.
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'WATFORD ELECTRONICS
ILP MODULES 15-240 WATTS

We are now stackists for these world famous fully gdarameed (2 years guarantee on all
modules) Pre amps. Ampiifiers & Power Supplies.

e NNEW'S

HY5 Preamplifier. Input, magnetic pickup 3mV. ceramic 30mV. Output: Mains 500mV ‘
RMS. Distortion 0.1% at 1KHz ... 8 ... Price: £6.27 S
HY30 Amplifier Kit. 15 Watts into 81, extremely easy to construct. Output 15W RMS.
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply * 18V . .. . ..
............................... Price £6.27
HY50 Hi-Fi Amplifier Module. 25 Watts 8Q. Input Sensitivity 500mV. Output 25W RMS. 1
Distortion 0.04% at 25W. Freq. 10Hz-45KHz. Supply = 26V . .. .. o0 06000
o - I TEE TREeY -t - L L Price: £8.18
HY120 Amplifier Module — 60 Watts 8Q. input sens. 500mV. Output 60W RMS.
' Distortion 0.04% . Freq. 10Hz-45KHz. Power Supply + 38V . ... .. .
......................... i rrn s il = price: - £18.98% BIG SCREEN SCOPE
HY200 Hi-Fi/Disco Amplifier Module — 120 Watts 81). Input sens. 500mV 120W RMS.
Freq. 10HZ-45KHz. Power Supply +45V. Size 114 x 100 x 85mm
b R, - - e o S A oo - BB ekl © Price: £27.99%
HY400 (8ig Daddy) Amplifier Module — 240 Watts 4(1. |deal for High Power Disco or P.A.

Output 240 Watts RMS 40 114 x 100 x 85mm. Distortion 0.1% . .
. _snfl.| . BRSNS 5 Price: £38.60%

! P POWER SUPPLIES

PSU36 — Drives 2 x HY30s
PSUS0 — Drives 2 x HY50s
PSU70 — Drives 2xH120s
PSUY0 one HY200 :
PSU180 2 x HY200 or one HY400

£6.44
.. £8.18
£14.58%
£15.10%
£25.42%

JACK PLUGS SOCKETS SWITCHES% =~ -| SLIDE 250V {
= TOGGLE 2a, 250v. | 1A DPDT 14p
Screened  Plastic open | moulded | intine | SPST 28p | 1A DPDT c/over 15p
chrome body metal with couplers | DPST 34p- '2A DPDT 13p
2.5mm | 13p | 10p 8p break 11p DPDT 38p:| 4 pole 2-way  24p.
&grng\ ;:p 12p 8p | contacts 12p 4poteon/off  54p .;uﬂ'i%uggf‘
p | 14p 13p 20, 17 e — —-{ Spring los:
STEREO | 32p | 17p 15p zaz zz: SUB-MIN TOGGLE | SpsTon/off  60p
i 7 gl;SC{\ang/eOf\'fer :29 SPDT c/over  65p
o § ; on/o P{ OPDT 6 T 85,
DIN i PLUGS | SOCKETS | In Line g,;%TTbsiased ?’_gp MINIATG%E B
2 PIN Loudspeaker 10p 7p 20p tags P | Non Locking
3, 4, 5 Audio 15p 10p 20p OPDT centre off 79p | Push to Make  15p
" | oPOT8iased 115p | push Break 25p
MoOAXIAL (1Y) 14p 1p | 14p | ROTARY: Make your own multiway Switch:
PHONO 6p single 12p Adjustable Stop Shafting Assembiy. Accom-
assorted colours 10p 8p double = modate up to 6 Walers 69p
Metal screened 15p 15p 4-way 20p Matns Switch DPST to fit 34p
Break Before Make Wafers, 1 pole/ 12 way.
BANANA 4mm 11p 12p = 2p/6 way. 3p/4 way. 4p/3 way. 6p/ 2 way v
2mm 10p 10p - B 47p
1mm 6p 6p — Spacer and Screen 5p
BTy ROTARY: {Adjustable Stop)
ANDER 3 mm 6p 6p 1 pole/2 to 12 way. 2p/2 to 6 way, 3
DC Type 15p 20p pole/2 10 4 way, 4 pole/2t0 3way  41p
AC 2-pin American 15p 15p ROTARY: Mains 250V AC. 4 Amp _45p
TRANSFORMERS # (Mains Prim, 220-240V) ' e
00 6.0-6V, 9-0-9V: 12.0-12V 100mA 9s5p é(l-_‘)l)"('éns* PANEL
D T, BVA: 6V-5A 6V-5A: 9V-4A 9V-4A; 12V-3A | wird(1p° METERS % 0
e | 12V- 3A: 15V-.25A 15V-.25A 195p C1D P! R
ug. 12V: 4.5V.1.3A 4.5V-1.3A; 6V-1.2A 6V-1.2A, |3X2X1 45| FSO
Compleigki 12V.5A 12V-5A; 15V-4A 15V:-14A; 20v-.34 | 2AxSUx1AT | 60x4bx
£54.50 % only k o0 0 T B 68 | 35mm
20V-.3A 220p (20p p&
& 80p) OpileOp 4P 4x4x1%" 68 | 0-50nA
24VA: 6V-1.5A BV-1.5A; 9V-1.3A 9V-1.3A; Ll o e
T2V-1A 12V-1A; 16V-BA 15V-8A: 20v-.6A | 4x2¥x1%" 60 | O-100nA
20V-.6A 290p (45p p&p), o | SR o || peiells
CRYSTALS* | 50vA: 6-4A 6v.44. 6V-2.54 9v-2 5a; 12V-2A R T rmA . o . . ¥
ook gMans] | |12V 2MSYRISA 10V SB30Ve 28 200 e 2| e Climaire have introduced what controls. Trigger output is
piook s 2= R o U "8 3508 | Teoau 114 | 050mA they believe to be the only low taken from channel one,
. i . 1 - m, v . - . -
32768m 323 [ 1QOVA:L 12V-48 2V-44. 15V38 15V-3A | (6550 472 | 0.500ma cost, large screen (17 inch) Continuously variable sen-
4032MHz 323 | 4ov.i 25 20v1.25A; 50V-1A 50V-1A 650p | 19xdAx3” 142 } 010 oscilloscope in Britain, de- sitivity, from 35 mV to 5 V per
sowm 385 (0p piey (IS 040 cifrgeolbe sdded ahoue 15383 210 | 0-25V signated the BWD 1722. inch is provided. Auto, manual,
C & - 0-50V AC : YA o A .
100MHz 323 '_LWETVOLTAGE ATORS COMPUTER | o.300vac The high sensitivity four line and external triggering
e o | [T 103 Eeve ve HARDWAREX| -5 channel amplifier can switch up with a horizontal sensitivity of
200MH 323 | 5V 7805 14%p 7905 220p| 5751 98 | 475p ench to four traces with alternate or 100 mV to 50 V per inch are
27648m 323 |12V 7812 1d5p 7912 2200 | 0y 100 s chopped presentati All i rovided. The BWD 1722 sells at
480MHz 323 133 ;g}g ::gv =|| 27y 175 | 4vx3vxiv pped presentation. in- p o BWI sells a
|8 10020 PincCasng | 2413 785 | 0504a puts are AC or DC coupled with £1350 from Climaire Ltd Instru-
ET) Projects: | ou 7605 80p 1905 s0p | 781 e | independent gain and shift ments, Apsley House, Apsley
arts available |12V ! P Pl 27 775 9 h
4 Chick |15y 7815 80p 7915 sop | 2298 JEii S L2 Road, New Malden, Surrey.
Eliminator 18y 7818  85p 7918 90p | 3716 1650
bush, Gui- |24V 7824  85p 7924 90p | 3064 TBA | OHIO — = < S i i, e —tn
Ambush, = 1 100mA  TO92 Plasuc Casing 4027 250 SCIENTIFIC
tar Effect 5V 7BLO5 30p 78105 65p | 4047 750 | Superboard
Unit. Send | 6V 78162 30p 745188 165 | thesga
SAE plus 8v 78182 30p — | 74s262 875 Ry
Sp for list. 12v. 78112 30p 79012 65p | 745287 325 .
Jisv_78115 30p ¢ 79L15 65p | 745470 325 | vexas
LM300H 170p  LM327 270p ;45453 825 &ivarlixv
LM30SH 140p  LM723 a3p| 81LS 99 ard
ULTRASONIC | (11309 135p MVRS 180p | 811596 93 | Micro-
TRANS- LM317K 350p MVR12 180p | 81LS97 115 Computer
DUCERS LM323K 625p TAA550 50p | 9900 £35 Board.
‘£3.95% per pair |LM325N 240p  TBA6258 95p | TMS6011 325 | Now
2 LM326N 240p  TDA1412 150p 1185 | available ;
i e — L e Y. 5 | -
o e 25 ls085 e P 1 Digitran’s new series of miniat-
4019 a8 doqr  @7faoss  73lads) 205 VDU Chip and ure push buttons are built to
2 9 50| 2452 A !
4020 a1 li0as  aslaoe:  'as|4asor ess Eﬂog)vgluv%fr!'erm:!va el last. The Series 12000 Minibut-
4022 8814050 484001 190)4490V 525 | Lang tre new ThompmonCSt ton is designed for use in appli-
4024  66|acs2  72|a007 37202502 120 | DEERTic, SUlY 64 the cations where severe environ-
4025 19 4053 724098 110[4503 69 | o iox refeshment. Cursor mental conditions are expected.
4026 180) 4054 1104099  145|4506 51 e
2027  a5|d4055 1284160  108|4sg7 55 | monagcment. Lumer managt
4028 81| 4057 2570|4161 1088|4508 298 C:" °';|“'.|h- e ’3;‘9- 8 ] .
4029 9914059 4804162 1108|4510 gg | Compauble withany computing The switch is designed for a
4030 sal4060 1154163  108[4511 1s0 | V™ life of on illion detent
4031 2054063 1104174 1104512 98 | grrop3sac £11.754 1ejolRoncinININNRCEtEn qOonE e
4032 100 4066 58 |4175 9904513 206 | av. i tions. It meets the shock,:
2033 14s|4067° 3804194  108lasis NEHIL O ; : : : 7
514 265 | Ay.51013UART £4.50% vibration, moisture-resistance
4033 196 4068 224408 720{4515 293 | 74301 ROM £8.20% : 3 )
4035  111{ 4069 20 {4409 720|4516 125 ; thermal shock, salt spra
2036  325| 4070 32d4a10 7120|4517 saz | $5SR0192RAM T - e QN
4037  100|4071 2144128 1650|4518 102 | dNTmase El s explosion — proofing and sand
O ERO5 072 A borgy R oad w2 ) S Topx and dust requirements of MIL--
4040  10s[a07s  23|adisv Taslusai 186 S A STD-202, a stringent specifica-
4041 80 4076 85 4522 199 g i i i
A I = [Fe SRS | 10 a1 57 a2 |1t Floduaior g le2 505 tion. Eight or ten standard dial
4043 sabaors 2144433 1098fasds ee | @TESANEIE AP positions are available. Series
4044 88} 4081 204435  825]4520 165 | S 12 i i ] igi
4045 14sla0s2  21]4430 1275|4530 85 B 000 is available from Digitran

UK, Melbourn, Royston, Herts.
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FEATURE

— e —————
4Vpp
INPUT POWERED FROM * 12V .
3|+ THD 1.8%
e Ee o =0

OUTPUT

UNDER
DISTORTED

DISTORTION ‘
ADUUST -

Triangle To Sinewave Converter

By overloading the input of a CA3080 it is possible to produce a
‘sinusoidal’ transfer function. That is, if a triangle waveform of
the correct magnitude is applied to the CA3080 input, the output
will be distorted in such a way as to produce a sinewave
approximation. In the circuit shown, RV1 is adjusted so that the
output waveform resembles a sinewave. | tested this circuit
using an automatic distortion analyser and found the sinewave
distortion to be only 1.8%, mostly third harmonic distortion,
which, for such a simple arrangement, seems very reasonable
indeed. This could be used to produce a sinewave output from a
triangle/square wave oscillator.

OVER
DISTORTED

©V

OUTPUT

= TRANSFER
FUNCTION

PROTECTION

/ RESISTOR
R1

Vin
POWER FROM
t12v

Schmitt Trigger

Most Schmitt trigger circuits prove to be very complicated when
it comes to calculating the hysterysis levels. However, by using
the CA 3080 these calculations are rendered trivial plus there is
the added bonus of fast operation. The hysterysis levels are
calculated from the simple equation,

VHYsT~+ (laBCc X R2)

The output squarewave level is in fact equal in magnitude to the
hysterysis levels. The circuit operation is as follows.

Imagine the output voltage is high. The output voltage will
then be equal to (R2 x 1A8C) which we will call +VHYST. If Vin
becomes more positive than + VHYST, the output will start to
move in a negative direction, which will increase the voltage
between the input terminals which will further accelerate the
speed of the output movement. This is known as regenerative
feedback and is responsible for the schmitt trigger action. The
output snaps into a negative state, at a voltage equal to — (R2 x
lasc) which is designated as —VHYST. Only when VIN becomes
more negative than — VHYST will the output change back to the
+ VHYST state.

The Schmitt trigger is a very usefu! building block for
detecting two descrete voltage levels and .finds many uses in
circuit designs. »

+ vour
A

—_ ——» 4+ Vin
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O A
1
Sok

gnzj
Tk R4

4 10k

+12V

ALL POWERED FROMt12v

+ 6 :
CAJ3080 = } l L -
212 - 1.5V
NEEDS: A BUFFER

R7
& > 3k9

Voltage Gontrolled Oscillator

By using two CA3080’s and some op amps it is possible to make
an oscillator, the frequency of which is voltage controllable. This
unit finds many applications in the field of electronic music
production and test equipment. The circuit has been given a
logarithmic control law, that is, the frequency of operation
doubles for every voltincrease in the control voltage. This makes
it ideal for musical applications where linear control voltages
need to be converted into musical intervals (which are logarith-
mically spaced) and also for audio testing where frequencies are
generally measured as logarithmic functions.

IC2 is an integrator. The 1ABC current that drives this IC is used
to either charge or discharge C1. This produces triangular
waveforms which are buffered by IC3, which then drives the
Schmitt trigger 1C4. The hysterysis levels for this device are
fixed at * 1.5V, being determined by R6, R7.

The output of the schmitt is fed back in such a way as to
control the direction of motion of the integrator’s output. If the
Schmitt output is high, then the integrator will ramp upwards and
vice versa. Imagine that the integrator is ramping upwards.
When the integrators output reaches the positive hysterysis
level, the Schmitt will flip into its low state, and the integrator
will start to ramp downwards. When it reaches the low
hysterysis level the Schmitt will flip back into its high state. Thus
the integrator ramps up and down in between the two hysterysis
levels. The speed at which it does this, and hence the oscillating
frequency is determined by the value of I1ABC into IC2. The larger
the current, the faster the capacitor is charged and discharged.
Two outputs are produced, a triangle wave (buffered) from IC3
and a squarewave (unbuffered) from IC4. If the squarewave
output is loaded then the oscillation frequency will change.

The log law generator is composed of Q1, 2, 3 and IC1.
Transistors Q1 and Q2 should be matched so that their base
emitter voltages (Vbe) are the same for the same emitter current,
(50uA). Matching these devices to within 5 mV is
satisfactory, although unmatched pairs could be used. When
matching transistors take care not to touch them with your
fingers. This will heat them up and produce erroneous measure-
ments. Transistor Q2 is used to produce a reference voltage of’
about —OV6 which is connected to IC1 pin 3. This op amp and
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voLTS 0t} —-—~——> [ 5c
z

WV

) + 1.5V
_—— /\/\
APROXIMATELY =15V

10kHz FOR iaBc =0.5mA
10Hz FOR | ppc =0.5uA

+5 P
+4 f
+3 b=

+2 -

FREQUENCY

100Hz 1kHz 10kHz

-4 —
_5—

—Ve v LOG CONTROL LAW

Q3 is used to keep Q1 emitter at this same voltage of —OV6.
The input control voltage is attenuated by R1, R2 such thata + 1
Vincrease at the input produces a change of only + 18 mV at the
base of Q1. However the emitter of Q1 is fixed at —OV6, so
the current through Q1 doubles. (It is a property of transistors
that the collector current doubles for every 18 mV increase in
Vbe).

Tl)1e emitter current of Q1 flows through Q3 and into 1C2 thus
controlling the oscillator frequency. Itis possible to get a control
range of over 1000 to 1 using this circuit. With the values
shown, operation from 10 Hz to 10 kHz is achieved. Reducing
C1 to 1 n will increase the maximum frequency to 100 kHz,
although the waveform quality may be somewhat degraded.

Changing C1 to 1uf (non-polarized) will give a minimum
frequency of 0.1 Hz.
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Fast Comparator

The high slew rate of the CA3080 makes it an excellent fast
voltage comparator. When pin 2, IC1 is more positive than Vref
the output of IC1 goes negative and vice versa. Vref can be
moved around so that the point at which the output changes can
be varied. As long as the input sinewave level is quite large (1 V
say) then the output can be made to move at very fast rates
indeed. However, care must be taken to avoid overloading the
inputs. If the differential input voltage exceeds 5 V, then the
input stage breaks down and may cause an undesired output to
occur.

One use of a fast comparator is in a tone burst generator. This
device produces bursts of sinewaves, the burst starting and
finishing on axis crossings of the sinusoid. The comparator is
used to detect these axis crossings and to produce a square wave
output which then drives a binary divider (IC3). The divider
produces a ‘divide by sixteen’ output which is high for eight
sinewave cycles and then low for the next eight. This signal is
then used to gate ON and OFF the sinewave. The gate mechan-
ism is a pair of transistors which short the sinewave to ground
when the divider output is high and let it pass when the divider
output is low. The resulting output is a toneburst. However, if
the comparator is not very fast, then there will be a delay in
generating the gate and so the tone burst will not start or finish
on axis crossings. Using the circuit shown, operation up to 20
kHz is obtainable.
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—{ OUTPUT

Slew Limiter

The current output of a CA3080 can be used to produce a
controlled slew limiter. By connecting the output current to a
capacitor, the output voltage cannot move faster than a rate
given by
slew rate = 1ABC Volts per sec.

(o]

Note that {1ABC determines the slew rate and as lABC is a
variable then so is the slew rate. The output voltage is buffered
by a voltage follower, 1C2. Thisis a MOSFET op amp which has a
very high input impedance, which is necessary to minimise the
loading on C1.

When an input signal is applied to IC1 the output tries to move
towards this voltage but its speed is limited by the slew rate.
Thus the output produces a linear ramp which stops when it
reaches the input signal level. '

FASTEST

R2 | C1 SLEW RATE

| 150k | 100n
' 150k | 10n
150k | 1u0
}1M5 | 1u0

1.5V/mSec
15V/mSec
0.15V/mSec
15V/Sec

POWERED FROM * 12V

SLEW RATE
3V/mSec

INPYT O =

OUTPUT

A\
OUTPUT SUPERIMPOSED

INPUT UPON THE INPUT

F—0 VOLTAGE

SAMPLE

0.3V=HOLD
3.5V=SAMPLE

CONTROL

Sample And Hold

The slew limiter can be modified so that it becomes a sample and
hold unit. In this circuit 1aBC is either hard ON (sample) or
completely OFF (hold). In the sample mode, the output voltage
quickly adjusts itself so that it equals the input voltage. This
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conteoc L LI

o] ki
OUTPUT ,—bjg—! L_—’L-—,

enables a short sample period to be used. In the HOLD mode,
1aBC is zero and so the voltage on C1 should remain fixed. The
circuit is in fact an analogue memory. It is used in music
synthesisers (to remember the pitch), in analogue to digital
converters and many other circuits.
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FEATURE: 3080 Circuits
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4 Quadrant Multiplier

The CA3080 is a two quadrant multiplier but, with the addition
of a few extra bits of electronics, it can be made into a four
quadrant circuit. A two quadrant multiplier has two inputs,
one .can accept bipolar signals (the inverting or non inverting
input) and one can only accept a unipolar signal, (the lasc
current). However, a four quadrant multiplier can accept bipolar
signals on both of its inputs which enables it to perform
frequency doubling and ring modulation.

The circuit is fairly similar to that of the two quadrant
multiplier described earlier except for two differences. IC3 is
used to generate lABC in such a way that the Y input can go both
positive and negative, thus the Y input is bipolar, when Y is atO V

XY OUTPUT <

RING MODULATION

and there is a signal on the X input the desired output (X X Y)
should be zero. This is achieved by adjusting RV1 so that the
signal via IC1 (this is inverted) is exactly cancelled out by that via
R3. Now, when Y is increased positively, a non-inverted value of
X is produced at the output and, when Y is increased negatively,
an.inverted value of X is produced. When Y is zero, so is the
output. This is known sometimes as ring modulation. If a
speech signal is connected to the X input and a variable
frequency oscillator to the Y input the resulting sound is that of a
‘dalek’. Also, if a sinewave is connected to both the X and Y
inputs, the XY product is a sinewave of twice the frequency.
This is known as a frequency doubler, but it will only work with
sinewaves.
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1Vep

D=—="\N\ /=
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! ]
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 — e
' I
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POSITIVE I

FEEDBACK
Single Pole Filter
A singlepole lowpass filter can be constructed using a CA3080
as a current controlled resistor. The filter is, in fact, just a simple
RC low pass section where the R, which is controllable, is
constructed out of IC1, R4, R5. Varying laBc changes the
amount of current drive to C1. This would normally make the
circuit a slew limiter, but because the signal level that IC1 (pins 2
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and 3) handles is so small, the CA3080 works in its linear mode.
This enables it to look like a variable resistor. When this resistor
is varied, the break frequency of the filter also varies. By
applying some positive feedback around the filter (R6, C2) it is
possible to produce a peaky filter response. The peak actually
increases with frequency making the circuit useful as a guitar
Wah Wabh unit. >
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A standard dual integrator filter can be constructed using a few
CA3080°s. By varying IABc the resonant frequency can be swept
over a 1000 to 1 range. IC1, 3 are two current controlled
integrators. IC2, 4 are voltage followers which serve to buffer

Voltage Controlied Filter

pe i

——

FEATURE: 3080 Circuits
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the high impedance outputs of the integrators. A third CA3080
(IC5) is used to control the Q factor of the filter. Q factors as high
as 50 can be obtained. The resonant frequency of the filter is
linearly proportional to laec and hence this unit is very useful in
electronic music production. There are two outputs produced, a
low pass and a band pass response. ETI

TOTAL AMPLIFICATION FROM

GRIMSON ELEKTRIK

STEREO PRE-AMPLIFIERS

MC 1

CPR 1—-THE ADVANCED PRE-AMPLIFIER

accurate 1o 1dB: signal to noise ratio is 70dB relative to 3.5mV; distortion <.005% at 30dB overload 20kHz.
Following this stage is the flat gain/balance stage to bring tape, tuner, etc., up to power amp. signal levels.

volts.

MC 1 PRE-PRE-AMPLIFIER

.pre-amp disc inputs).. Can be powered from a 9V battery or from our REG 1 regulator board.

X02 : XO3 — ACTIVE CROSSOVERS

X02 ~ two way XO3 — three way Slope 24dB - actave Crossover points set to order within 10 %

REG 1 — POWER SUPPLY

The regulator modute, REG 1 provides 15-0-15v 1o power the CPR 1 and MC 1. It can be used with any of.our
power amp -supplies or our small transformer TR 6. The power amp kit will accommodate it.

POWER AMPLIFIERS

1t would be pointless to list in so small a space the number of recording studios, educational and government
establishments, etc.. who have been using CRIMSON amps satisfactorily for quite some time. We have 3
reputation for the hi?hes! quality at the lowest prices. The power amp 1s available in hve types, they aft have the
same specification T.H.D. typically .01% any power 1kHz 8 ohms; T.1.D. insignificant: siew rate Jimit 25V /uS:
signal to noise ratio 110dB; frequency response 10Hz-35kHz, —3dB; stability unconditional; protection drives
any load safely: sensitivity 775mV (250mV or 100mV on request); size 120 x 80 x 26mm.

The best pre-amplilier in the U.K. The superiority of the CPR 1 is probably in the disc stage. The overload margin
is a superb 40dB, this together with the high slewing rate ensures clean top, even with high output cartidges
“racking heavily modulated records. Common-mode distortion is eliminated by an unusual design. R.1LA A is

Signal to noise ratic 86dB; slew-rate 3V/uS: T.H.D. 20Hz — 20kHz<.008% at any level. F.E.T7. muting. No
controls are fitted. There is no provision for tone controls. CPR 1 size is 138 x BO x 20mm. Supply to be =15

Suitable for nearly all moving-coil cartridges. Sensitivity 70/ 170uV switchable on the p.c.b. This module brings
signals from the now popular low output moving-coil cartridges up to 3.5mV (typical signal required by most

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with a
'120-240 primary and single bolt fixing (includes capacitors/bridge rectifier).

POWER AMPLIJFIER KIT

The kit includes all b inks and hardware to house any two of our power amp modules plus a-power
supply. It is contemporarily styled and its quality is consistent with that of our other products. Comprehensive |
instructions and full back-up service enables a novice 10 build it with confidence in a few haurs

POWER AMPLIFIER MODULES

CE 608 60W/8 ohms 35-0-35v £16.30
CE 1004 100W/4 ohms 35-0-35v £19.22
'CE 1008 100W /B ohms 45.0-45v €23.22
CE 1704 170W /4 ohms 45-0-45v £29.12
CE 1706 170W/B ohms 60-0-60v £31.90
TOROIDAL POWER SUPPLIES
CPS1 for 2x CE 608 or 1 x CE 1004 £14.47
CPS2tor 2 x CE 1004 or 2/4 x CE 608 £16.82 ]
CPS3 for 2 x CE 1008 or 1 x CE 1704 .. £17.66 cpR) £29.49 CPRIS £39.98
CPS4 for 1 xCE 1008 . 5 a £1531 g £18.50 MCIS £29.49
CPS5for 1 xCE 1708 . ... . . =8 £22.68
CPS6 for 2 x CE 1704 or 2x CE 1708 £23.98 ACTIVE CROSSOVERS
HEATSINKS . ‘X02 €14 B3 X03 £23.06
Light duty, 50mm, 2 C/W . £1.30
Medium power, 100mm, 1.4 C/W £2.20 POWER SUPPLY:
Disco/group. 150mm. 1.1 C/W £2.85 .. £1.75
Fan. 80mm, state 120 or 240v L Ky Bl ERs e
Fan mounted on two drilled 100mm heatsinks.
2x4 C/W, 65 C max. with two 1 70W modules £29.16 BRIDGE DRIVER, BDI

Obiain up to 340W using 2 x 170W amps
THERMAL CUT-OUT, 70 C £1.38 and this module. BD! . . £5,40
Distributor
Minic Teleprodukter c s o
Ben 2058 RIMSON ELEKTRIK
§-750 1
Uppsala 12 1A STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 537722
Sweden

U K Please aliow up 10 21 days for delivery

All prices shown are UK only and inciude VAT and post. COD 90p extra, £100 limit. Export is no problem, please
write for specific quote. Send large SAE or 3 International Reply Coupons for detailed mformation.
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microfile.........

Gary Evans looks at PET add-ons, a Simon that’s not simple and has news on

superboard Il.

WITH THE PLETHORA of new small computer systems
appearing on the market, its nice to see some of the old
warhorses beginning to meet this onslaught by supporting
the user with a broad base of hardware. Surely one of the
oldest warriors (its flowery prose this month) and one which

has to date been poorly supported by its manufacturer, is

the PET.

A number of companies have stepped into the void
caused by lack of commodore peripherals, everything from
RS232 interfaces to PET compatable floppy drives are
available but not from Commodore. The latest issue of the
PET User's Club newsletter indicates that this situation is
about to change.

The most exciting of the PET add-ons from Commodore
is their 2040 Dual Drive Floppy Disk. Details are sketchy at
present but I'll outline the spec of the 2040 as presented in
the newsletter.

The drive will allow 360K bytes of data to be stored on
two standard 5%in Disk drives (Shugart SA390). This is
accomplished without resorting to double tracking or
double density. This is achieved (we're not told exactly
how) by Ithe use of two MPUs — 6504 and 6502 — and
fifteen memory ICs within the 2040.

Formatting is by the drive itself and any mini-floppy disk
may be used. 35 tracks with a constant density recording
on each track provide 171520 bytes for user storage per
disk side.

The 2040 requires only one connection to the PET, an
interface cord connecting the unit to PET's IEEE port.

Just what we've been waitingfor — but you’ll have to
wait until May and part with £799 20 for the pleasure of
fitting this box of tricks next to your PET.

80

Good news that we don’t have to wait for is a price
reduction in the PET model 2001-8. The 8K machine that
until now has been the only PET computer is down in price
to £594 .00.

The 8K machine is to be joined by a 4K machine at
£496.00 and two models featuring 16K and 32K of
memory. The memory used in these larger systems is
dynamic, a departure from the static 'RAM used in the 8K
and 4K versions. The 16K and 32K machines will also
feature a full typewriter style keyboard in place of the
calculator keyboard that was one of the most persistant
criticisms of the 8K 2001-8. In order to make room for the
larger keyboard the integral cassette deck has been omitted
and a seperate deck will have to be obtained in order to
record programs.

The 4K PET is due in February while the larger versions
will be here in May.

The last addition to Commodore’s hadware is the 2023
printer. This will replace the ill fated 2020 printer —
announced but not seen — and has to quote '‘a
significantly better quality and more reliable print head.”’
The 2023 is due in April.

Well there we are then, a range of well speced. PET
peripherals. Let's hope that Commodore manage to meet
the promised delivery dates as in the past, this is the area in
which Commodore have been distinctly lacking in perfor-
mance.

If you can’t wait for Commodore’s floppy disk unit, this product
from Compu-think is available now and plugs into a PET that has
been fitted with a minimum of 16K additional memory.
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Back numbers

At last the MPU has found its way into the toy market
Christmas saw a number of electronic games, Invicta's
Mastermind being one of the most popular and the new
year is seeing many more games added to the shop’s
shelves.

The current rage in America is a game called Simon.
Presented with four buttons of different colours, the player
has to remember the sequence in which the machine

Not all back issues of ETI are available. Indeed more
are not than are! The table below shows which
copies can be obtained from our offices. Each copy
costs 60p inc p&p and please mark your envelopes
““Back Issues’’.

“‘calls’’ them. The sequence starts off with just two colours 1978 1977 1976 1975 1974 1973 1972
but rapidly extends this until the player must press the four Jan No! No' No! No!
buttons in a sequence that as it extends will eventually Feb No! No!
defeat the user. March No! No! No!

Not very easy to explain, but its all the rage in the US April No! No! No! No!
and will be over here soon — you’ll be able to see it for May No! No! No! No! No!
yourself then. June No! No! No! No!

July No! No! No!

Aug No! No! ‘No! No! No!

Sept No! No! No! No! No!

! Oct No! No! No! No! No!
Super Ohio Nov No! No! No! No! No! No!
Dec No! No! No! No! No! No!

| am assured that the long awaited Ohio Scientific’'s
Superboard Il will be available “off the shelf’” within the Photocopies of any article from any one issue are
next 45 days. Needless to say | am trying very hard to get available, and cost 50p regardless of nos. of pages.
hold of one of these boards and will report.on its pertor- Copies of series will be charged at article rate per
mance soon. =Tl installment. Mark envelope “‘P*’.

ALL INVOICES, ENQUIRIES, ETC., TO
OUR TEMPORARY ADDRESS OF

LTI

NORWOOD ROAD
READING

TELEPHONE NO. READING 65916
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PROJECT

WIND METER

Here is the project all you amateur meteorologists have been waiting for. When this
meter gets the wind up you’ll know how fast and where it’s coming from.

TRADITIONALLY, THE FOUR
primary elements are fire, earth,
water and air. At ETI, we've
designed projects concerned with the
first three (temperature meters, soil
moisture indicators, rain alarms), but
not much for the last. The major
property of the air, apart from the
fact that it is necessary to support
life, is the movement of the air —
wind. Light winds generally aren’t of
terribly much significance except to
meteorologists, but stronger winds
can be useful as a source of power;
for traditional milling, for electricity
generation or as a means of
propulsion for sailing yachts.
Stronger winds such as hurricanes,
can be destructive, causing damage
to lifé or property.

So for all the private pilots,
yachtsmen, amateur meteorologists
and general weather watchers who
read ETI, here is a device which will
tell you the wind’s speed and
direction, with a remote indication of
both quantities. Our design is, we'd
like to think, both stylish and
unusual, but there are simpler
methods of mechanical construction
which you can follow if you wish,

The Head

The drawings along with the photos
will give the general design that we
used. The actual dimensions have to
be left to the individual constructor
as components such as-the ball races
and light bulbs may vary in size.

While we used a single head for
both spee%and direction, it may be
simpler to Use separate heads.

The discs we used were 1.5mm
thick clear plastic with a piece of
photographic film glued onto it. It
may be easier to make it out of thin
aluminium and cut out the slots. For
the speed disc simply drilling holes
will suffice.

The most important part of the
design, apart from ensuring that the
discs rotate with a minimum of
friction, is the shielding of the light
and preventing light scatter striking a

WIND _METER

transistor which should be dark. As
can be seen from the photos and
diagram the bulbs and transistors are
embedded in aluminium blocks with
small holes providing a passage for
the light beam.

The wiring of the head is shown in
fig. 3. Note that the base lead is not
used and can be cut off close to the
body. Insulate the joints onto the
transistors to ensure that they do not
short on the aluminium blocks. The
bulbs may touch the block with their
outer'connection but this is the O volt
line and does no harm. In fact it
provides some electrical shielding for
the leads. The bulbs we used were
12V but they were bright enough on
6V giving a much longer life.

Design Features

When we started design on this
project it was to have a digital
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eti 556

readout of wind direction with a
resolution of either one or two
degrees. This would also make it
useful in a sailing boat to tell the
wind direction relative to the
heading.

Difficulties however soon became
apparent. The first of these was the
sensor head. The only accurate
method is a digital head, probably
optical. Two methods could have
been used, one using a disc with a
single optical track of 360 slots and
an updown counter and the second
using eight or nine tracks in a grey
code. The first is simpler in head
design but the second is less prone
to error. The problem, and the
reason for rejecting both, is that with
such resolution, the reading would
move around so much when the
wind is gusty to be unreadable. What
is needed is an averaging circuit
which unfortunately becomes >
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Fig. 1. Complete circuit diagram of the ET} Wind Meter

difficult when the wind is changing
from just west of north to just east of
north. i.e. 355 to 005. How do you
average these (use a
microprocessor?).

As this was intended to be a
simple project we relaxed our
original speification, deleting the use
in a boat (we may get back to this.
problem. A four track ‘Grey’ scale
allows the wind to be given to within
11° of its true heading, without the
complexity of a nine track one, and
the use of LEDs to give direction
solves the problem of averaging as
the variations can be seen and
averaged by the brain.
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Construction

The electronics is relatively simple
provided the PCB described is used.
Due to a height limitation C1 should
be mounted on the rear of the board.
The LEDs should be mounted about
7mm from the board with care being
taken not to damage them as the
leads have to be bent out slightly.
The regulator also has to lie down to
give clearance.

We mounted the unit behind an
aluminium front panel with the LEDs
protruding through holes. If this is to
be done it is preferable not to solder
the LEDs until after alignment with

the front panel.

The head is more difficult as some
mechanical ability is necessary to
ensure good results. The
requirements are basically simple. A
disc is to be allowed to rotate, either
continuously with the wind or
aligning it to the wind, with a bulb
on one side and phototransistors on
the other.

The method used by us is shown
in fig 4 with the aluminium blocks
providing the shielding necessary to
give accurate results. As the unit will
be exposed to the weather it must be
made waterproof otherwise the ball
races will corrode. The races used W
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~MICRO CHIMESS)

|  FROMTHEINVENTORS |
OF MICROPROCESSOR
MUSICAL CHIMES

New price forthe (™
original

CHROMA-
CHIME KIT

24 tune model!

Due to the fantastic
success of this product: right
across the World we are able to offer it at

only £9.95 + 75p psp

Comes complete with:
*x  TMS1000 Micro EE
%k Superb cabinet 2k
*x AllRs&C’s *x Loudspeaker

= Switches&pots = Socket & Hardware
% Fully detailed kit manual

Fully prepared PCB
All semiconductors

TMS 1000N - MP0027A Micro-
computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed.

New low price only £4.95 inc. p&p

(Only present 24 tune repertoire currently available.)

A COMPLETE KIT FOR THE
U i

NEW MICRO
CHIME

This easy to
build kit includes:

% TMS1000 Custom MPU Chip
% Special purpose designed case
= Fully drilled and legended PCB

% Full set of mechanical parts
= Smart fascialabels

# |C Socket and Loudspeaker
x  Really Low Price!

only £8.95 + 55p pap

ALL CHROMATRONICS PRODUCTS
SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21DAYS FOR DELIVERY

lease sendme:

W_P-""-'_'____L

NAME____
ADDRESS

L} =

| enclose cheque/PO value £ _
or debit my ACCESS/BARCLAYCARD accountno.

% All transistors, Resistors and Capacitors |

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSE X. UK.

2 SRR e i S R

Signature : L

DIL SWITCHES

The Series 206 DIL program-
ming switches from AB
Controls has been extended to
include SPST, DPST, SPDT and
DPDT version. Applications in-
clude logic functions in com-
puters and test equipment.
Switches are available with two
to ten sections.

Gold-plated wiping contacts
and terminals ensure long term
corrosion resistance. Further
details from AB Electronic Pro-
ducts Group Ltd, Abercynon,
Mid Glamorgan CF45 4SF.

e NEWS
digest......

IN BEZELLED?

This new display bezel from
Vero Electronics comes with
your choice of neutral, red or
clear lens (polarised or unpo-
larised).

The bezel is positioned in a
single, rectangular cut-out by
four removable pegs. and firmly
secured by two screwed studs,
which also secure the display
mounting board on the spacers
provided. A full range of com-

patible mounting boards for
LED and LCD displays is avail-
able.

Prices range from £1.50 for a
four digit bezel with clear lens,
to £2.65 for a six digit with
coloured lens. Further details
on Display Bezel AB064 from
Vero Electronics Ltd, Industrial
Estate, Chandler’s Ford, East-
leigh, Hampshire, SO5 3ZR.

OOPS AND ALL THAT ...

Disco Lightshow — Dec
78

Page 46 — C14, 19, 24, 29, 34 are
shown upside down.

junctions T1/R33, T2/R43,

T3/R51, T4/R60, T5/R68 ail

should be shown going to.

—12V. )

Page 47 — R71 1k (between
D18 and ZD5) was not
shown on the circuit dia-
gram (it is however shown
correctly on the overlay)
Transformer.

Page 47 — ZD6 is 5V6 not 4V7.

Page 48 — (Parts list) R73 is
4K7.

Page 49 — Switch 3: the two
brown wires should be

shown on tag 3 not 4. On the
output terminal blocks N
and L are interchanged.

Stage Dimmer — March
79

We omitted details of the choke -
L1 from the Parts Lists. On our
prototype this was wound onto
a one inch square core with a 50
thou gap. The 10A version is
wound full of 16 SWG wire, and
the 20A is wound full of two
parallel windings of 16 SWG.
Tl can be wound as

45t primary and 15t secondary
on Neosid core 4329R/3/F7/
EC, if available.

CHROMATRONICSZ
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PROJECT: Wind Meter

are controfied by 102 and ({4 which
turn Gontrolled by the girettion
senisor head. . {
. The sensopihead, which 1 despribed in
naisty of a disc which has four .
racks and Fout bulbs and photo-
;. The pbototransistors sense
ar disc {logi "1 or a hlack

cation 7 (0111) tolocation § idi
not dohe simultancously almost any

ds m
i tg’@a;igi"{;an;be specified. With the grey
| code thesame change s from 0168 to 1100.
‘| Herethere can be no ambiguity as only one
“Refeinher these bits arenot |
binary and a leokup
. b decide what number
- {decimal) a particular code is.
| The decoder, iCZ, is"an ¢ight output
- analogue demultiplexer with, the common
line joined to'the 45V line, When a parti-
£ E 3 its control
ght quipyts will he |
joIi } he fourth output -
rum the sensor head Controis 104 which |
i piver two, inverted, ontputsto drive gither - |
| - hank of LEDs, The complete four bit cotie
2 ieular LED to be
Areunc

188 simple frequency counter mea
- sufing pulses:frof the sensor Head. The
{ head eonsiste of & disc with eight holes
| WhiclibFeakss tight bears 16 its ssotiated
L. phototransistor. The oftput of this phote-
) aredup by a schmitt trigger

 Thisnegative. bisss opens the store to -
allow the aumber reached by the counters
|t bedisplayed white simultaneously stops ©
ing any further countl isabling the |

I e ' mpletion of the |
generate a B0ul

§ the counter 10s Gy

i cectified Supph
d + 8V output.
toensure that the

The finished unit in use

™
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TO TRANSFORMER
ACl l lCT
—————— 1
. ~(Rs}~ '
FF ~{RE)~ LED9 L i !
gAY~ - +‘L-_ _____ i,
. k . ' ,
OLED1 O ke
TO Q1 ROLE‘D'Z - LED10 O | o)
: TO Q3 LED11
L IC1
TOQ2—e & &—TO Q4
1.1 B
LED12 c2
k + |
¢ O O oV J
- {
i *-T0 Qb i
LED4
| O
p LED13
LED14

5

Fig. 2. Component overlay for the Wind Meter

PARTS LIST

RESR&TOH& all /zWNS% $EM¥C‘0N£DUCT QRS
-m.ag s 10k ict 78086
01395 6BOR 2 4051
H7 1012 1D0k i 555
aﬂ = E N a5 HE
o 1£6.7 4571
il «.]CB ‘ 5' 8
O1-QF INGT77 \‘_@05 |
OTENTIOMETER 1yl 1 1NA004
,:,_L.,_Lv o IMgdmitmet gD 138 _m L0Y ol simifad |,
h Digel 2 Commen  c#thode
e . =l . sevensegment{high
L..'WQCKO‘RS _ bnghtness}
b 1200y 18V
s 100 2BV MISCELLANEQLIS : ‘
M VBV faur miniaturs 1 2VWhalhs. P{Z‘BL g4avz
ihi: B20p gotame 18V wansformer box, headsssemb - ~L_
Iy i ; Fig. 3. Connection to the head. Note >~

that transistor bases are not used.

88 ELECTRONICS TODAY INTERNATIONAL — APRIL 1979




PROJECT: Wind Meter

will normally have to be washed out
to give low enough friction with a
light spray of WD40 or similar to
give some protection.

While our housing is a little
ornate, it did work but the more
usual half ping pong balls may be
more suitable.

Galibration

Wind Speed.
The easiest method for wind speed
calibration is to provide the unit with
a DC supply (via the common and
one of the AC inputs) and to take a
drive in the car with the unit
supported above the vehicle.
Providing there is no wind the
potentiometer should be adjusted
until the reading corresponds to the
speedo.

Direction alignment is simply a
matter of aligning the vertical rod so
that it gives the correct results.

BUYLINES

e

Discs used in the sensor head — +.5 mm thick, clear plastic with photographic
film glued on.

rudder for
direction
distance transistors / ballrace holder
holder\ , e upper
Q4 03 02 Q1 711 ; ,/‘E
T Y / direction disc -top cover
> Lo
washers to give el -retaining screw
space for discs
holder .
X
speed disc lower cover W
\
e , = 1
iy / 1} \ X 3 Tr Al
- i ballrace holder
retaining screw ;%iggrtransustor lower half balls for "\\ /
Pl ballraces rotation Nt g
. {4 off) o
vertical shaft
Fig. 4. Mechanical construction of the _LL _i
sensor head.
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GUITAR
' EFFECTS

UNIT

FUZZ @ STRUZZ

eli

guitar affects unitc

Our guitar effects unit isn’t just a fuzz box. Use it to give you a new sound to play

with.

LIKE US, YOU probably thought.that
one guitar effects unit was much the
same as any other. After fuzz and
Wah-Wah, what do you do? Well, we
think we have come up with a new
one, which we have christened
struzz.

With this unit you can select either
a conventional fuzz effect or our new
struzz effect. A depth control allows
you to alter the sustain rate of the
effect. If the neighbours start
banging the wall, you can instantly
cut out the crunchy effects with a
bypass switch.

Smashing sound

Now you are wondering what struzz
sounds like, aren’t you. Well, it's a
distortion of fuzz. The fundamental
frequency of the input is full wave
rectified but the numerous harmonics
are not. The result sounds rather like
an antique piano finally succumbing
to the ravages of woodworm, and
collapsing. If you play the guitar

(we don’t) you will, no doubt, find
many more musical uses for this
effect than we could.

Switching between fuzz and struzz
while playing produces an interesting
sound. You might.like to use a
footswitch for this purpose.

Make-up

Construction should not pose any
problems. It's even easier if you use
our PCB. Make sure the electrolytic
capacitors are put in the correct way
round. As always, don’t plug in the
ICs until you have checked the circuit
thoroughly.

Happy fuzzing and struzzing. >

B T

supply.this iC.

BUYLINES.

; ;}'hg;womy compenent thal ii}'ﬂy be |
- difficult to find is the LF356 FET |

op-amp: Watterd Electroriics can |

i
3

]

—
i

Internal view of the effects unit




Fig.1. (above) PCB component overlay

(Above right) Completed PCB

Fig.2. (Below) Circuit diagram

A\

STRUZZ
D—

NOTES o
01 IS BC 109 + OFF
1C1 1S 741 7
IC2 1S LF 356N ' ov
D1-D2 ARE IN 4148 PIN 4 PIN 4 _ =

1c1 1c2

c
4 4
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: - PROJECT:Struzz

"

divider R8-R9, anms # pexfec
tional. heavily-ol 824
variable dépth an_ ai
output, on the other hand l
sual. and is taken frofn the outbut @fmZ
via potential divider R£3~R1§ In the
struzz mode the original guif ’_5§nai
full-wave rectified, so that its fundam
tal tone (which passes through.zere
cross-over points in each oyeld) has its
frequency doubied, but the evertones
{which modulate the fundamental and do
not pass through zero cross-over paints)
d6 not have their frequencies altered. The
struzz output signai has amplitude

Y distortion imparted to if, due to the full-

wave rectifier action.

Thus, the fuzz Output signal has very
= heavy amplitude distortion, and the
struzz output has both amplitude and
aung® ‘ umt IC] har a Warge-sgnas’ freguency distortion. The sound effects

gatn of unity. & il o t ¢an be switched in and out via bypass
The faz2 output of the wnit is taken  switch'SW1, and should be interposed
Cfram the output of MO} via pogential betp\:een the guitar and the main
i = amplifier

. THE SIONAL from:the.guitar pick-up is
~ fed to common-emitter amplifier Ql via
‘biocking capaditor ©F 431 has a voltage
gaia of about twentyfive,and brings the
| guitafisignal Up o 4 redsonable fevel for
 the fuzz and struzz circuitry. The
uppe frequency response of Q1 Is rest-
'CZ. in the interest .of chrouit

snal amphifiersACHand 102 are
m 45 & -pmdﬂioq?‘mﬂ wave

voltége gaifi of CZI :
%1010 about X 139 and eo
depth and {sustain’ characteristics of ihe 1

The PCB and batteries, mounted
in the verecase, showing one of
the jack sockets on the side of
the case.
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CALCULATORS
[Scientiric

SPECIAL OFFER
TEXAS T159 together with PC1008
(Complete as manufacturer’s specifications)
£285.00

TEXAS/HP Accessaries availabie
*TEXAS T159 (New Card prog 960 prog steps of 100 mem})
£156.50
*TEXAS T158 {New Key prog 480 steps or 60 mem}) £60.00
*TEXAS PC100B (New updated Printing Unit for T158/T159)
£140.00
*TEXAS T 157 (Key Prog 8 mem. 150 Keystrokes/ 50 Prog Steps)

TEXAS T133 (New — same spec. as T130. but 5 mem) ‘52132%
*TEXAS T145 {New updated version of the Texas T140} £19.95
ATEXAS 42MBA (10 Dig Fin/ Stat Prog 12 mem 32 keystrokes)

£42.95

*TEXAS TI PROGRAMMER (Hexadecimal Oct} £46.50
*TEXAS T151/iii {New B Dig+Exp 10 mem 32 Prog Steps.
“1at/Sci) £26.30
TENAS £23.00

501Scr Stat. 2 Con Mems)

e

“SLIM-LINE” =
Chronograph
BARGAIN OFFER

You will not believe the luxury of this “'slim
fine™ 12 function Ehranograph unlil you have
worn it . . . until you have enjoyed the

compliments it generales.

The -Stim-line"" Chronograph gives

continuous easy to read LCO display of hours.

minutes. secands. AM/PM. Al the touch ol

button you have dale — month date — day of

week — reverting lo normal display lime at

1he refease of the button.

Prass again lor immediate stop walch/lap time h:lllly 1o 17100 second. The
“Stim-ine™ even has a powerdul back light fur easy night use. the casing is

cheome finished with malchiag linked bracelal.

Weare so certain you will he delighled and satlslied with Ihis *Slim-tine"*

Chronograph that in addition lo Ihe Ona Year Warra # are offering a

14-day monay back guaraniee it you are nof

U b bt/ ="
DNLY £20.00 4+ £1.00 p/p ins. Send cheque/P.0, or
order via Barclay/Access credit card today under our Special
14-day Trial Offer.

#TEXAS T158 with Applied Statistics £80.00
*TEXAS T159 with PC100B and Applied Statistics £305.00

WINTER SALE L

TEXAS T159 Calculator (complete as manufacturer’s spec..

master module, charger. etc.). PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet. etc.

NLY £180 ¢

*CBM 9190R (as 4190R but with 9 memories)

£27.50
*CBM Pro 100 (72 Step Prog) £29.50
*HP 19C (Cont Mem key Prog Printer) £129.00
*HP 29C (as 19C but no Printer) £93.00
+HP33E (8 mem Pro Sci/ Sta) £64.00
*HP32E {Advanced Sci with Statistics) £50.00
*HP27 (10 Mem Sci/Fin/Stat) £73.50
«HPR1E (New Scirenlacas HP211 £35.00
*HP 674 (C Prog 224 Sieps 26 Mem)_ £257.75
*HPITA (Fully prog with Printer} £422.00

Al HP range avail. inc. new ‘E’ ran
CASIO FX360 (New 10 Dig + Exp 7 Mem 8) (St. Div Lin Regr e|c )

CASIO AU2000 (updated AQ1000 Cal. 3-Way Stopwatch. Alarm)

22.00
CASI0 FX3100 ILCD Sci. Sid. DP Rec) £22.50
CASI0 FXBOOO (as above + Stop Watch/Alarm} £27.73

THE COMMODORE PET COMPUTER
with 8K bytes RAM 2001-8
A complete personal computer that
operates anywhere by simply plugging
into Main supply. Allows communications.
directly from BASIC to |IEEE — 488 standard devices —

Cassette. Video Display Unit and
Keyboard built into PET
y Fully guaranteed Warranty by CBM
[ complete anly £550
L PET2001-16N £675

NOW IT'S YOU AGAINST ‘COMPUTERS"
BORRIS the most advanced chess computer yet Borrs 1s
ideal for learning and improving your chess game {rom
beginner to master Borris can play agamst tumself has
Alpha-Numeric prompting to help improve play and by simple
switching you have lacility to follow Borns's thinking while
he analyses positon before making a move. Walnut case

.wooden chess men. board mains adapter. etc £184.00
CHESS CHALLENGER "10° {10 Levels of beginner to
master) £180.00

+FREE — Mauns/Charger m:ludedt

GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT {ADD 8%}
BUT INC. P&P CHEQUE WITH ORDER
Company{ Hospital and Governmant orders accepted by phone
Barclaycard / Access accepxed by phone

Tel. 01-455 9823

F L ﬂ
EXPORT ORDERS WELCDMED |
I Air Freight/ Air Post Delivery I
Quotations on request. Payments via Letter of Credit / nt.
Money Order/ American Express. etc.
e ey g ]

MOUNTAINDENE

22 Cowper St., London, EC2.
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Readers’ Circuits
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|| Gentle Clock Alarm
. Hill-Smith

CLANG! PIP PIP PIP!

2u0 i 2ul
+ +ns 0C71 oc7?
als = ' )
-
1 | e 0c75
OC71 Ooc71
1 \
= —_ = — e = —_0)

X . 00

| ————— , £ 3 01

' 4 a4 02

RING! RING! BUZZ! This is DLT 1F | 5 5 03
l+ 1 1 04

I : | . A 05

There are gentler ways to wake up. | T | 8 8 06
This circuit provides an alarm which | ! 1 1 o7
builds up from being inaudible to loud _'F; | = E 83
over about one minute. As a result you I 1 1 # 3 10
are always woken by the minimum | | 11 1
volume required to wake you; a far | + I She 03
: Y A 13

more comfortable experience than the I | LoAD | AR
usual trauma. The three multivibra- ‘ ‘ 0 0 15
tors in cascade provide a signal like i I | 9 9 16
the sound of a warbler telephone. As (| I e
C slowly charges through R a larger T I BEG
fraction of the signal is amplified by | | 8 8 20
i - e = - 2

the op amp producing a louder out W

put.

e

|l caiculator Radio Alarm

T. Corringham

. This very simple circuit, used with a
| Sinclair Cambridge Programmable
- calculator, enables a transistor radio
to be turned on after a predetermined
time. (within the range of a few
seconds to five months).

None of the components are criti-
cal, but the SCR should have a suf- -

ficiently high wvoltage and current
rating for the radio used.

If a transistor radio is used the SCR
is connected in series with the battery,
but if a cassette recorder/ player is
used it can be connected to the
remote socket.

The LDR is placed above the left
hand three digits of the display. RV1 is
adjusted so that the circuit is triggered
by ‘888" being displayed, but not by
the background light only.

Using the program given, the time

in minutes of the required delay is put

in and /RUN/ pressed to start the

timing period.

To stop the program prematurely
/+/c/CE/ is pressed.

The calculator should be used with
a mains adaptor.

The timing is accurate to within
five minutes in eight hours.

If a buzzer or similar alarm is used
the same circuit can be used to give

an audible indication of the termina-

tion of long programs.

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETl is prepared to consider circuits or ideas submitted by readers for this page. All items
Drawings should be as clear as possible and the text should preferably

used will be paid for.
be typed. Circuits must not

be subject to copyright. Items for consideration should be sent

to ET{ TECH-TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1RF.




Keyboard/display sound con-
verter :

K. G. Reid

This circuit can be used in several
jmodes: It can provide quantized !
feedback (a distinct improvement
over the normal singie ‘bleep’) from
the key actions made on a calculator-
type keyboard: It can be used to give a
‘sound’ translation of a digital display,
or completely replace the display
when sound would be a better com-
munication medium.

The keyboard or display informa-
tion (a maximum of 16 bits with one
16-line 74150 multiplexer) is trans-
lated into a series of 16 high or low
frequency tone pulses, corresponding
to the ‘high’ or ‘low’ logic state of the
16 bits.

The circuit illustrated was used in
conjunction with a digital multimeter,
requiring three 4-bit words for the
digits and three additional bits for
over-range, negative and decimal
point. Thus, 15 lines only were reqg-
uired, the 16th being used for reset-
ting.

C %7420

__—[>°___—-a/

E %7420

Readers;(;ircuit§

D 47400

B %7432 o

K %7400

- R |

S P &
g (€4
2 27 N
L ¢ o T cli
ov % r ¥
4 93127 169 RORR ~aroRDY
+5V
HFEEER L Bl s peps
i 242322212019 18 17 16 15 ¥ 13
SN74-150J
G h7404
= S b 1.2 3456 78 910112
1 76l sl al sl 2l 1T ol T T [Tov.
ov
-1] [ WORD 2 WORD 1

Ls1

M L7404

oV

The 15 bits are latched on to the
inputs of the 74150 multiplexer. Pre-
sentation of the enable pulse results-in
a logic “1" appearing at the output of
gate B, allowing clock pulses to pass
via gates A and H to the 7493
counter. Gates B, E, D and C form a
latch which remains ‘set” until all 15
bits have been sampled. As each bit is

sampled, the inverse state appears at.

the multiplexer output, opening gate

J or K and thus operating one of the
two reed relays. As a count of 1111
appears from the counter, the output
of F drops low, resetting the latch and'
counter. The operation of either relay
results in a tone appearing at the
loudspeaker (or earpiece), the tone
frequencies being set (1.2 kHz maxi-
mum) by the 1 megohm pots. The
tone pulse length is governed by the
clock rate. ‘

Digital Pulse Compressor
N.C. Hall

Whilst constructing a digital
frequency meter the author found it
necessary to be able to accurately trim
-the width of a gate pulse. The circuiti
shown uses only two ICs and can
-reduce the width of a pulse applied at
its input by up to a few milliseconds.
The table shows the reduction
.achieved by using different values of
C1.

IC1a

[ox}]

IC2b 1IC1d

SRRt

ICic
NOTE:
IC1 1S 7400
1C2 1S 7413 |
_» S500R
C'-‘“*<’ tin

<

PULSE WIDTH
i REDUCTION
3m§
5m$
9m$s
9.5m$S
9.9mS

C1
8u0
4u0

470n
100n

1C2a
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Vee Vee

14007

BFY51

:

Darlington Drivers for a few
pence

C. J. Ramey

This circuit offers a very efficient way
of driving a pair of transistors in Dar-
lington configuration from CMOS.
The circuit in Fig 1 shows how two
loads of up to 1A may be driven from’
a single 14007 chip with no external
resistors. Using a 2N3055 in place of
the BFY51 will enable loads of up to
3A to be driven at voltages limited
only by the Vceo of the transistors
(Vcey.

Fig. 2 shows the internal circuit of
one section of the 14007. A high on

Vee= 5V—-6V

ov oV ov

pin 6 switches the lower CMOS tran-
sistor on. holding Q2 off and sinking
the leakage current of Q1. A low on
pin 6 drives Q1 and switches the
‘ower CMOS transistor off and the
upper CMOS transistor on.

The result is fast switch off at low
cost and efficient switch on.

A bonus is the inverter between
pins 10 and 12. Note: Vcc should be
5-6V to prevent excessive current
being drawn from the CMOS chip.

e —

Precision Rectifying with the
LM3900

A. Winsor

The LM3900 is different from most
op-amps in that it is current differen-
cing and operates from a single sup-
ply rail, which mean that the inputs
bias at one base-emitter voltage above
ground. Hence standard techniques
are not applicable as the diode would
always be forward-biased. Two feed-
back paths are therefore provided:—
R3 for DC stability, and R4 for the AC
signal after C2 and R5 have filtered
out the DC bias. When R2 = 2 x R3
point A will be at Vcc/ 2, allowing the
diode to be reversed at will. For large
positive input returned to ground.
Input impedance equals R1, and vol-

tage gain equals — R4/R1 since R4 is.

IN 0—"-—'\/\/\/‘ -
Ml Rai D i1
100n 100k +
< R2
am7
Vce
NO

DIODE

made very much smaller than R3. C1
and C3 are DC blocking capacitors
and determine the low frequency roll-
off. Component values quoted are
those used on the prototype and may
be altered to suit individual require-

TE:
1C1 18 % LM3900
D1 1S ANY GENERAL PURPOSE

__Readers’ Circuits

Ved

ments.

_This circuit has obvious potential,
especially in portable equipment
where the 4 amps. in one package.
and single supply rail yield a more;
compact, more convenient unit.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979

107




R s

R

FOIL PATTERNS

GATHERED HERE are all the PCBs for this month's symbol, the designer retains that copyright to himself, so-
projects. From now on the boards will be grouped his company, and that particular board may not be
together like this in order to facilitate their use by those produced on a commercial basis.
readers wishing to produce their own PCBs from these These pages form the basis of our ETIPRINT sheets,
patterns. which are etch resistant transfers of the foil patterns,

All are shown foil side up, and full size. Companies designed to simplify one-off PCB production. See the ad 1
wishing to produce these for sale as ready made PCBs on page 49 for further details. ]

should note that where the board carries a copyright

e B

110 ' ELECTRONICS TODAY INTERNATIONAL — APRIL 1979



news digest......

INFRARED EYES

"“W i

NORBAIN have announced the
introduction of two new reflec-
tive object sensors. Optron
types OPB708 and OPB709 are
reflective transducers incorp-
orating a gallium arsenide inf-
rared emitting diode and a pla-
nar silicon phototransistor
(OPB708) or photodarlington
(OPB709).

With a reflective surface of
magnetic tape 0.15 inches from
the read head, typical values of

photo-current are 65 mA
(OPB708) and 8 mA (OPB709).
An aluminium foil at the end of
a tape produces typical values
of 1 mA and 140 mA respec-
tively. With an opaque reflec-
tive surface flush to the read
head, maximum crosstalk cur-
rent is 100 nA (OPB708) and 250
nA (OPB709). Further details
from Norbain-Optoelectronics
Division, Norbain House, Ark-
wright Road, Reading, Berk-
shire RG2 OLT.

THREE
FUNCTION
TOOL

Cut the copper conductor of a
wire free, strip off a length of
insulation and wrap several
times around a terminal, all in
one operation with this bit and
sleeve combination from Vero
Systems (Electronic) Ltd. The
three functions are performed
in one rotating operation using
any electric or pneumatic tool

with normal output and a

| speed of about 3,000 RPM.

. Vero's Standard Pneumatic 230
V wrapping tool is suitable.
The bit and sleeve, designed
to use a specific gauge of con-
ductor and insulation dameter,
are available in the range 22-30

AWG. Low strip-force Mylene
wire for use with these bits and
sleeves is available in six col-
ours from Vero Systems. Cut,
strip and wrap tool ABO065 is
£98 from Vero Systems (Elec-
tronic) Ltd, 362 Spring Road,
Sholing, Southampton, Ham-
pshire SO9 5QJ.

DOING TIME?

ARE you one of the select few
whose calculator is doing six
months in Parkhurst? Have you
been ordering digital watches
from the Lord Chancellor?
What ETI reader in his right
mind would do that?

It seems that Mountaindene’s
old phone number was similar
to that of the Lord Chancellor’s
Prison Office. Hence the confu-
sion.

If you still have a piece of
paper with Mountaindene’s old
number on it, use it to pack
convict 4017 back to the Lord
Chancellor. If you ask nicely he
might give your calculator
parole.

AUDIO MODULES
1 Stereo Cassette Deck N999
Complete with electronics uses: Music centres, disco
consols, tape editing, etc. Freq resp 63 Hz-10KHz
| WOW: 0.15% FLUTTER. 0.18% channel; separation
| 55dB. Electronic speed control. ALC Mic and line
inputs. JAPANESE manufacture — requires 12 VDC.
£23.95. - -

= — — o e = e

2 Preamp Amp — PSU Wimborne 11W per channel.
Four Rotary controls. Vol., Bass, Treble, Bal. 2 x PSUs 1
for RF Board — cassette deck, LM 387 preamp IC #z#%
driver. TIP 31 — TIP 32 Output Pairs. Special price\f% y.
includes transformer, £16.95. (October, 1978, PW). L

RF MODULES

-6 Surplus RF Board 020

Complete MW /LW /FM /MPX Tuner uses 3-stage FET
front end 2 ceramic filters 3089E-1310 Decoder. AM
section built around 3132E, 2-stage tuning comes
with 4-way switch — ferrite rod aerial. £9.99.

7 RF 030

Improved version of above extra gain stage imposed S/N ratioand 1.5
uV sensitivity for 26dB S/N way selector switch AFC stereo/mono
switching — two additional inputs. £19.95.

E AMP 041 8 watt RMS per channel amp — preamp
supplied with pots. Fully complementary requires 2¢&
VDC. Price complete £6.99.

4 AMP 020 Stereo power amp 30 W RMS per
channel. Class ABI TIP 34A — TIP 33A. 16 Transistor
circuit. Fre. resp. 15Hz — 18 KHz — 1dB. £7.99.

e e e i

5 Matching Hi-Fi Preamplifier, four rotary controls,
Vol., Bal., Treble, Bass. Treble — 14dB Bass-14dB
facility for loudness control. £6.99.

s

- ————

8 RF 040 MW/LW/FM/MPX varicap tuned RF board as per 78
Nov./Dec. PW Dual gate MOSFET front end, 2 x 1F gain stages 3189
Deviation mute, interstation mute, MPX filters. STab PSU 1uV.
sensitivity and 75dB S/N ratio. AM Section also varicap tuned
HA1197, excellent performance. Special price £28.95.

et

9VTO1 108-150MHz MOSFET front end 26dB gain.
10.7MHz 1F output. Covers 2 metres. Amateurs.
Aircraft, etc. £7.99.

10 IF15 Matching IF Strip' double conversion 10.7MHz/470" KHz
AM/NB/FM. Excellent performance. £12.95.

VYe_ ha\{e all parts in stock for the Wimborne Music Centre — parts for amps/tuner amps and music centres up to 25 watts per channel. We stock
all hardware and trim to give units a professional finish. Front panels, meters, knobs, sockets, etc.
All prices include VAT, P&P £1 per item. Max. L:Z postage. All items fully wired. Full data supplied. 3-YEAR guar:antee. 7-day delivery.

E s E RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX
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PCB Foil Patterns




FEATURE

| POWER AMP

. SURVEY

The Americans would describe it as a ‘crowded marketplace’. Power amplifiers appear
almost daily and the resulting choice can easily lead to confusion. Ron Harris attempts

an overview.

. Rt e
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UPGRADING HI-Fl is a costly business using commer-
cial units, as ‘better’ can somehow read ‘dearer’ once
over the threshold into a hi-fi emporium. Once con-
tracted, however, the improving ‘bug’ is no respector of
price and pocket. -

Quite commonly the malady can be caught via the
cones of new loudspeakers which are crying out for more
watts to drive them. The amplifier just has to go!

The Modular Connection
One method of gaining the extra power — if you're quite
content with facilities etc — is to replace output stages of
your present equipment with two power amplifier
modules. There are certainly enough on the market to
choose from.

This will certainly be cheaper, and most of these
modules outperform similarly priced commercial units,
so performance need not suffer. Since you need not

‘necessarily have to pay for a PSU and case you don't

need, it must be cheaper. Very often too, the existing
case can be utilised to house the new boards, with
attendant saving in that most onerous of tasks —
metalwork.

Judging by the continuing popularity of the audio

-projects which appear within these pages, do-it-yourself

hi-fi continues to abound, even though building up from
scratch is often no cheaper than buying commercial
units. Modular construction — with most designs being
pre-tested — can make this task easier and more certain .

With kit construction, however, there is obviously
more to go wrong. and this tends to mean the results are
more dependent (at times!) upon the constructor than
the supplying company. We have been told by several
reputable kit suppliers that the greatest single reason for
non-functioning units is poor soldering!

Board Decision
With the large number of available kits for power
amplifiers in mind, we decided to exclude them from our.
deliberations, and concentrate on modules alone. This
was defined as a unit in which the amplifier is supplied
completely pre-assembied; in other words as a PCB,
which can then be utilised.

Undoubtedly there are some modules we have
missed out in our scan across the adverts — and if you
know of any we have missed please let us know so that

-as few injustices as possible are perpetrated! >
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