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AMPLIFIER

Get out the Bullworkers, part two
of the System A series describes
the Class A power amplifier.
Big is beautiful! Design and
development by Stand Curti

here 15 one amplifer configuration that 15 universally ac-
TLuptEl:Ia.sthE Ideal for audio use: Class A operation. Many

early amplitiers operated in Class A, but as output powers
rose above 10 W the problems of heat dissipation and power
supply design caused most manufacturers to tum o the
simpler, more efficient Class B arrangements and to put upwith
the mesulting drog in perceived output qualiby

The: ETI System A applies the unchallenged excellence of
Class A operation to the design of a reference amplifier free of
the aberrations of commercially available models, Class A bias-
ing is recognised as the ideal operating mode for an amplifeer,
offering the uncompromising accuracy demanded by dedi-
cabted audiophiles, The superiority of this amplifier depends on
the output devices betng constanthy operated in their linear
region, above Cul-olf and helow saturation. Such operation
I'E.'-‘Jlﬁ'!r in the smoothest transder function and the widest band-
width,

Thie Svabem A amplifier has a clarity and a tonal response
that produces a superior perspective of depth with a sense of
reality: imstriements appear in precise position out of a silent
background. The mutical naturalmeis’ of this amplifier is due to
its lack of the constrictkons of commercially desirable circuitry
and the single-minded approach to a no-compromise sound
cquaality

Why Class A

The amplifier has an excellent technical performance
even when operated in the conventicnal, but less desirable AB
mde. With an opendoop (ie no overall negative feedback)
distortion of around 0.1% (1 kHz) and a frequency response
strefching well outside the awdio band, the uie of the large
amounts of negative feedback (found in most commerncial
competitors] is completely unnéecessany. However, extensive
cormelation between measurements and subjective perfos-
mance wsing a wide variety of amplifier types led to the con
clusion that Class A biasing ks the optimum for gudio ameplifbes
perfommance

When biased (0 Class A the transistors are always turmed
on, always ready to respond instantanecusly to an input
signal; Class B and AB output stages require a microsecond or
more to tum on. Thus Class A operation permits cleaneropera-
tion under the high<ument slewing conditions that occur
when transient aucho signals afe fed into difficult loads.

Th continuous aperation of the output stage inthe linegr
collector region results in a more desirable distribution of
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distorticn harmonics than is possible inClass B or AB, becaimse
the non-inearities in the transfer curee are smoother and free
of the abrupt transitions of Class B and AB. The gradual non-
linearities resulting from Class A operation produce distor-
tons of low orders; primarnily second and thind harmonics
These lower order hammonics tend to be far less attensive to
the: ear than high order harmonics, being far more miusical in
nature (they are predominant in the hanmonic spectra of maost
musical instruments] Higher order harmaonics tend to *hardesy’
the overall scund Such is the linearity of the ETI Class A
Amplifier that a mere 22 dB of gain reduction is made in the
form of negative feedback

Each amplifier is a completely separate self-contained
e unit. The use of monoe ampliteers, while costly in tenms
of components, provides the maximum stereo signal separa
tion under dynamic operation with complete freedom from
crms-modulaton effects, ghving an improvement in sulbjec-
tive depth and accurate instrument imaging

A glance at the phatographs will also explain why each
amplifier is made as a mono-block A sterea version would be
just too heavy, wrwieldy, and hernia-snducing for even the
most dedicated avdio fanatic (but i you know difterent. |
Ideally cach power amplitier can be ocated nexd 10 ots respec-
tive loudspeaker and connected to it by very thick but shor
leads, thereby avoiding the losses associated with lowd
speaker cables (30 A cable B suitable)

Protection — A Racket?

This Class A power amplifier is totally free of the usual
protection circuits with their unavoldable colourations, distar
tions, and currentlimiting characteristics. Instead we use an
output stage having an exceptional power capability for an
amplifier of such a low rating. With its substantial heatzinking
thiz amplifier is capable of sustained operaton with difficult
loads

The ETI Systermn A amplifeer maintains complete control
over the driven loudipeaker throughout its operating cycle
The true Class A operation avoids the inherent phase i
regularity and inadegquate currentsinking ability of com-
parable Class B and AB designs. The provision of an extremely
low-impedance power supply gives the Class A amp a short

ETI AULGUST 1887



term current delivery and, equally important, cumhénl-inking
capability far in excess of vy kondwn Class AB powes amplitaes
of similar rated ocutput powed

Amp Of Substance

The cutput stage B quite substantial, using a Wotal of 3ix
250 W power transistors. Fairly ‘oldfashioned” power tran-
sistors have been used (the MJ4502B02 family) i préference
to some of the higher performance devices now available
They have been chosen because the die used to mount the
semiconductor junction ks of a large area; the device is quite
rugged and can handle high currents. The shon-term current
capability of the output stage is, in fact, of the order of 90 A,
somewhat in excess of the curment Capalbality of the wiring!

The power supply is equally substantial, using a 500 VA
toroidal mains tranformer and two Massive computer grade
reservolr capacitors. These components are expensive bat
essential The rest of the construction is equally masiive with a
stee| chassis supporting six very large heatsinks. However,
construction is straightforward provided that the builder has
strong arm muscles, and circuit alignment simple < there are
but two adjustments — guiescent current and DC offset
vollage nulling

Construction

The constructional Liyout shown n the drowings and
photographs should be followed as closely as podiible. (With
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Close-wp of fuse wiring on back pamel

such hagh cuments flowing dovwn the cable fomms, problems can TPt
gasily occur if too many changes are made ) The beatsinks and
the power supply components are assembled onto the base-
plate and wired up in accordance with the wiring diagram. The
recommended wire types and gauges should be aghered to S Ui kit r B
Fig. 1 Semplilied biock diagram ol thet privmott aMmp
ket
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Fhg X A ‘flew chart’ ciroeil digd im alluilrating ke operalson
ol T Syilem-d amp.
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