


Usually the trigger is a short pulse that is
long enough to guarantee triggering and
the time between pulses is determined by
the control circuitry that generates the
trigger, which of course depends on the
application.

Note that thyristor switching times are
different for different devices — compare
the 2N5064 from Motorola (also rated at
about 200V, 0-5A) for which turn-on takes
about 3us and turn-off 3Qus.

The gate current is, unfortunately, not the
only way to turn on a thyristor. A suffi-
ciently fast rising anode-cathode voltage
can also trigger the device, due to the
capacitances inherent in the thyristor’s
structure. To prevent this, RC “snubber”
circuits can be used to reduce the rise-time
of voltages across the thryristor, as shown
in Fig. 2b and similar treatment may be
made on the gate terminal in some cases.

Incidentally, unwanted (or parasitic)
thyristor structures can occur in CMOS
chips. Integrated circuit fabricators and
chips designers take care to make sure that
these unwanted thyristors cannot switch
on, because if they do they “crow-bar” or
short-circuit the power supply with disas-
trous consequences. The problem is known
as latchup.

Triac

By placing two thyristors “back-to-
back™ (in inverse parallel), a triac is
formed, which is suitable for use with a.c.
control circuits (a.c. load control, sound-
to-light systems, etc.) because current can
flow through it in either direction between
the two terminals (Main Terminals 1 and
2). Similar arguments would apply to the
switching times of the trigger pulse - it
helps to consult the data sheet for details.
Note that a trigger pulse has to be pro-
vided for each phase of the waveform.

Look out also for a diac - a bi-direction-
al diode with special characteristics, which
may be used for triggering triacs into con-
duction. IMB.

Stripboard and High

Voltages

Stripboard prototyping board, of which
Veroboard is the best-loved brand, is the
ideal medium for developing simple dis-
crete circuits. Although many prefer to
develop printed circuit boards using a
CAD system, there is still much to be said
for the convenience and adaptability of
good old stripboard, especially if the cir-
cuit has not been finalised.

Provided the circuit is not too complex,
stripboard makes it easy to add compo-
nents or make other changes during the
development process. It’s also ideal for
beginners and is perfectly adequate for
constructing many projects in their final
form, and has been for thirty years or so.

It does raise questions of safety, though,
when used with mains voltages:

I sometimes use stripboard for projects
rather than spending time making printed
circuit boards. These can involve 230V a.c.
mains voltages. Can anyone provide
details of the maximum load capacity of
copper strips? (Posted by Murray
Cameron in the EPE web site Chat Zone.)

Stripboard is now made by several man-
ufacturers of which Vero is the most

famous, but it also comes from Far
Eastern sources. This means there is no
across-the-board (sorry) standard specifi-
cation. However for typical 0-1in. matrix
stripboard, assume a maximum current of
no more than roughly SA. The breakdown
voltage between strips is said to be about
800V peak, absolute maximum.

You can use stripboard with mains volt-
ages provided the following precautions
are used:

1. Ensure all stand-off pillars are non-

conductive types with no possibility of
a chassis or mounting screw being in
contact with the mains voltage. Use
fully insulated nylon mounting
hardware.

2. If a break needs to be made in mains-
carrying copper strips, make at least
three continuous breaks adjacent to
each other to completely remove all
copper from that section of the board
and fully isolate the mains strip.

3. Mains-carrying strips can be rein-
forced by soldering a length of tinned
copper wire along the strip.

4.1t is best to use p.c.b. screw-terminal
blocks to make a safe mains-voltage
“flying lead”™ connection.

It is preferable to use a quality branded
product for circuitry involving mains cur-
rents. It is probably far safer to keep any
heavy mains currents off the board, and
use suitably rated fully insulated hook-up
wire instead. ARW.

Live Supplies

It’s back to the topic of Live, Neutral and
Earth. What do these designations actually
mean?

There are three parts to an a.c. socket
labelled ““hot” or Live, Neutral and
Ground. I'm trying to make sense of what
these mean. Can someone provide a good
explanation of the concept of ““Ground"?
asks HMB via the Internet.

The meaning of “Ground” depends on
its context. In an electronic circuit
“ground” nearly always means “0V" and
anything “‘grounded” is connected to OV.

Elsewhere in the circuit diagram (say in
the power supply section) the OV rail will
be shown as connecting to “ground”, in
the same way that the negative pole of a
car battery may be depicted as connected
to the “chassis.” It saves cluttering up
wiring diagrams with lots of lines. In a cir-
cuit, a ground symbol usually just means
that everything with the ground symbol is
connected together.

This does not usually mean that the OV
rail is directly connect-

Regarding why the mains supply is
labelled the way it is, Fig. 3 shows a typi-
cal mains supply which would be fed to a
domestic installation by an underground
cable. At the “power supply’’ end (e.g. the
transformer/sub-station), the neutral is
firmly connected to the earth. This is
“grounding™ in the electrical sense of the
word, and it implies that the neutral and
earth wires are linked. In the USA, the
neutral is the grounded conductor whilst
the earth wire is the grounding wire: live is
the ungrounded wire.

The live wire alternates between +325V
peak and —325V peak. A quick calculation
of 32572 gives a value of 230V r.m.s. (the
“official” UK mains value). Because of the
way in which three-phase electricity is
generated, the neutral point has no voltage
and the live wire is the one which carries a
potential. Appliances are therefore con-
nected between live and neutral at the
domestic installation.

Hot Line

The term “hot” is American slang for
“live”. If you, as a human being, were to
touch a live wire, then assuming that you
are in contact with the ground, a potential-
ly lethal current would flow from the “hot™
or live, through your body and to earth.
This is because the earth is connected to
the neutral as shown in Fig.3 and so the
“escaping’’ current will seek to complete a
circuit back to the neutral point through the
earth.

If an RCD (Residual Current Device) —
also known as an ELCB (Earth Leakage
Circuit Breaker) or GFCI in the USA
(Ground Fault Circuit Interrupter) — is
installed then the current flowing to earth
will be detected, and a high-speed trip
switch will operate to hopefully prevent
injury. Without the benefit of such a device,
a fatal shock may be received.

The purpose of the ground/earth connec-
tion is te provide a very easy path for leak-
ing current to “escape’’ through. If an insu-
lation fault arises and a live wire happens
to touch exposed metal work, then instead
of the user receiving a shock when he
touches it, a large current will flow straight
to ground and either melt a fuse or trip an
RCD.

(The LMI851 is a National Semi-
conductor chip which forms the heart of a
GFCl, should advanced readers care to con-
sider making their own, perhaps for incor-
poration into a mains-powered project.)

Regular readers may recall that the sub-
ject of mains earthing came up approxi-
mately 18 months ago (see June and Oct.
'97 Circuit Surgery), and at the time my
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Fig.3. How the Live, Neutral and Earth terminals of a domes-
tic installation are connected to the incoming supply. The
“Protective Earth” may not be present in overhead supplies.
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