reasonably efficient speaker will produce 4
loud sovmd, a comfinnous Bve walls s
hecoming deafening, and ten will rattle
windows, This assumes single channel, or
mono, reproduction in g normal living
room. The impacl is, of course. greater
with 4 steren sysiem.

This is at odds with the high power rat-
ings of many of the quality amplifiers cur-
rently advertised. The desire for a hig
reserve of power, the low efliciency of
some modemn speakers, and different ways
of measuring outpul. may account for the
dilference.

Output is variously rated as music
power, sustaned muzic. speech and music,
and sinewave power. To add to the confu-
sion, the Ngures are quoted at different dis-
tortion  levels, The standard most ofien
used when valves were commonplace, and
the one adopled in this article, is the rms,
{root mean sgquare) valee of a confinuons
sinewave. This gives the lowest rating and
15 the most realistic expression of the
amplificr’s ahility to deliver power into a
lovted (speaker.

An increase in outpat power is reflected
as much, if not more, in the cost of the
power supply as it 18 in the actual amplifi-
er. Becawse the theme of this anicle is
good performance al maosdest cost, the most
powerful amplifier descnbed is rated ar
F2-3% rm.s.

DISTORTION

Manufacturers of power-amplifier mge-
grated circuits and modestly priced hi-6
systems- {which invariably incorporate
devices of this Kind) usually rate the max-
mmam power output at 10 por cent distor-
fion. Ad this level there 12 & very noticeable
roughness to the sound and clipping of the
waveform on loud passages.

The power outpuar levels guoted here
have been measured just before the onset
of clipping or anv noliceable distorton of
the output waveform. They are somewhat
lower than the figures guoted by the 1.4,
manufacturers, but they do represent the
highest output, free from audible distor-
tion, that the device can deliver for a par-
ticular supply voltage and load.

NOISE

Modern power amphifier ic.s have a
very low noise level, Manufacturers usual-
lv define this internafly generated electn-
cal noise as an equivalent zignal voltage at
the input, but this doesn’t give the average
expenmenter an immediate mmpression of
its audible effect,

Accordingly, the devices described here
were tesied by disconnecting the signal
aplree, twurning the inpal or volume control
o maximum, and then listening w the out-
put on a4 pair of sensitive. Walkman type
earphoncs.

In all cases the noise was no maore than
barely amdible. The two devices which can
be configured Tor high gain (LM386N and
TBARZOM) did produce o Faint, bt audi-
ble. hiss when the gain was set al maxi-
mum., The hiss was also noticeable with a
loudspeaker connected.

However, when the gan preset was
tumed back a liitle, these i.¢.5 became as
silent ax the resl. Some consrucios may
need the highest possible gan, and detaifs
will be given later of measures which can
be taken to climinate the moise.

STABILITY

Provided & few basic precautions are
chserved. the amplifiers are all uncondition-
ally stable, Most 1.cs of this kind have a
ground connection for the input circwitry and
 separate ground pin for the output stage.

The printed circuit board (p.c.b.) layouts
have been designed 10 maintain this sola-
tion, and care should be taken to ground the
signal inpuis and connect the negative power
supply lead 1o the designated points on the
board, Failure to do this could result m
"o boating™ (low frequency instabality ).

Input leads should be sereened to avoid
meains bum and radio Crequency (nf.) sie-
nal pick up. Speaker lesds should be twist-
ed together to minimise external fields.
Input and output leads should be spaced as
far apant as possible: this is particularly
impoertant  when  the LM3B6N  and
TBAR2OM are set for high gamn.

ATl of the circuits include high and low fre-
quency bypass capacitors. across the supply
rails. The tormer minimise the possibility of
e oscillation: te Tamer avoid low frequency
instahility when long power supphy leads are
uzed, or when battenies are ageing.

HIGH FREQUENCY

RESPONSE
The boandwidih of the amplifiers

extends into the rf. spectrum. and

this makes the devices vulnerable

tor el interference.. Some of the 1.c.5 pro-
vide for the comnection of an external
capacitor m a negative feedback loop o
“rofl-off " the high frequency response.
Selecting -an appropriate value for this
component will help (o make the device
IR

The problem of r.f. pick up invariably
mantfests self when a high value (more
than [0 Kilohms) mput poentiometer
(VR 15 wsed to match the amplifier o the
impedance of a signal source. If the polen-
tiometer or volume conral must have a
high resistance, connecting a InF or, at
mst, IImF capaciior across s irack will
shunt unwanted rl. o ground.

LOW FREQUENCY
RESPONSE

The low frequency rezponze of three of
the lower powered amplifiers has been
curiailed a little by fitting a 220uF speak-
er coupling capacitor. Amplifiers of ths
kind are invariably used with small, incx-
pensive speakers which are incapable of
producing an audible ourput at frequen-
cigs below 150Hz or s0. Feeding low fre-
quencies e speakers ol this Kind only

overloads them, causing distortion  and
loss of clarity.

Indeed, if the amplifier is being used
primarily for speech. clarty can be much
improved by rolling-off the [reguency
response below 300Hz, and an even lower
vadue of coupling capacitor, say 1 00uF or
even 47uF, would be of benefit. Readers
seeking qualiy music reproduction at low
powcer, via a speaker of reasonable size,
should increase the coupling capacitor (o
sy 1000 F,

This relationship between coupling
capacitons and fregoency response will be
comsidered more fully in the rext article,

DEVICE PROTECTION

The integrated circuits covered here are
elecirically robust bul they are by no
means  indestructible. The TDATOSZ,
LM3R0, and the TDA2DD3 incorporale
protection aguins overfoad  and
ouipt shert ciraits!  the
other devices dar nat,

1

A ﬁd'“ﬁ However,
& even with this pro-
uﬂﬂﬂg H:L'Ii{ll'l. CERCCHEHIVE SU-
ply voltage will result in
immeediate filore, and shorting
the output when the amplifier is
being drven hard andfor when the sup-
ply voltage i5 close to the operational max-

imum will guickly ruin the device,

SUPPLY VOLTAGE

Suitable mains power supplies will be
covered i a later article, but 1t should he
mentioned now that, oft-load, d.c. outpuat
violtages nse (o 14 omes the ac, vollage
delivered by transformer sccondaries,
When using unregulated mains power sup-
phies care should, therefore, be taken o
enzure that the off-load voltage 1= alwavs
less than the maximum safe working volt-
age of the amplilier Never comnect a
workimg  power supplyv foooan amplifier
withow! first checking s onipat voltage.

ELECTRICAL
CHARACTERISTICS

The electncal characteristics. of  the
variows devices are tahulated alongside the
cireuit diagrams. {except one) for ecasy
reference. Power oulpul Dgures are based on
meazurements taken on a single, randomly
purchased sample. For reasons already
given, they are somewhat lower than the
figures guoted by the manufscturers,

Reconmendations are made reganding the
speaker impedances to use with varous sup-
ply voltages in onder to keep the dissipation of
the devices within reasonahie Finuts,

The input resistance. maximum voltage
rafings. and frequency response details ane
those supplied by the manufacturers,



