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Photomicrograph of circuitry used in Motorola MC1554G is faidy typical of the complexity found in the other !
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By DONALD E. LANCASTER

1 wide range of low-cost 1C7s is now readily obtainable
Jor use in low-power audio circuits. Herve is a rundown
on what’s available with new ones coming owt almost daily.

ITH the recent introduction of a dozen new inte-
/ agrated cirenits, the audio desiguer now lias at his
comunimd a wide range of fow-cost linear 1C’s. ITe
can buy a half-watt audio winplifier for under $3: a one-wutt
unit for under $4; in single quantities. Ile can obtain a pre
amplifier IC with « guin and input impedance considerablv
higher than most vacuun tubes for about $2, and muke nse
ol other integruleds whose replacenment would reqgnire three
or more stages ol complex conventional cirenitry. He can
also gel broadcast-quality performance to the one-witt pow-
er level in (wo premium units priced in the $15 1o $25
range. Also available are subiminiuture audio IC's und spe-
cil circnits whose gain is eusilv contiolled electronically.
(Prices fJor production quantitics of any of these items is,
of course, substuntially lower than the single-unit prices giv-
en ahove, and further price cuts are imminent.—Editor)
Let’s take a closer look ut some ol the audio integrated
civcuits that are available aud see who mukes thein and just
how thev might be put to use. All those we'll talk abont
are available from distributor stock and the prices men-
tioned are the approximute single-quantity ones. Complete
data and a list of distributors wre available; see Tuble 1.
Amperex is one ol the latest entries in the field of lineax
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[C mannfacturing. Thev have recently introduced five very
moderately priced, high-pertovinance, low-level aadio ICs
specilically aimed - consimmer wadio and hi-f markets.

Their “Bifet,” the TAA320 ($2.25), is most inleresting.
This [C consists of & \TOS vansistor lollowed hy @ bipolar
transistor emitter-lollower and a biasing resistor, all pack-
aged in a three-lead TO-18 can. The device combines an
input impedunce of 10 olims or so, a trunsconductunce of
40,000 micromhos minimum, und o voltuge gain ot 40 to
100 under typical bias conditons. With extemal eircuit tm-
pedances ul the megolnn level, response upproaches d.c.
to 1 MIz.

This is the frst major low-cost integrated cirenit with un
input impedance L‘()mp‘u‘ab]e to or better than most vacuun
tubes. Total audio noise voltuge is on the order of 23 micto-
volts, meuning that even fractional willivolt signals mav be
readily amplified with no noise problems.

The obvious use of the Bifel is as a high-gain, high-inpit-
impecance microphone wnd phonogruph preamiplifier. The
high circuit impedance levels ullow verv small input cou-
pling cupacitors, even al subaudio frequerncies. \nother inpor-
tant upplication is in phase-shift and Wien-bridge oscillators.
The extremely high input impedunce is also nseful in timer
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and delay circuitry, and other such types of applications.

A second unit, the TAA310 ($4.90), is a conventional vob
monolithic IC in a ten-lead TO-5 can. The TAA310 is a . fna .
general-purpose, low-naise, low-level preamplifier ideally 3 —Eevour
suited as a tape record/playback preamplifier. A 4-dB noise e JE
figure is combined with a 90-dB (X 32,000) voltage gain 3 L“’:’n
and an uncompensated upper frequencey limit of 15 kllz.

The IC contains five transistors, four diodes, and five resis-

tors. A 7-volt single-ended supply is needed. In a tape-pre- —_li’vo:;re
amp circuit (Fig. 1), the TAA310 provides 64 dB of tape- '
compensated gain, a 75-dB volume-control range, and 0.5% 47mu
distortion at a 0.5-V r.ns. output level

This IC is useful for any low-level preamplification or sownd  |uF $nn 3820
tone-compensation circuit where input impedances of 30,-

000 olms or less are acceptable or desirable. ' I

Controllable-Gain A I"l']'f"‘r Fig. 1. Tope-recorder preamp with switch in playback position.

Although not called an “audio” 1C, the RCA (.A3023 AL GO L N AU LR LR LT O G L2
($2.95) wide-hand amplifier will find a wide runge of au-
dio applications owing to its electronic gain capahility. The
device has a 53-dB power gain and a 16-Ml1z bandwidth,

all comhined with a 10,000 to 40,000-0lm input imped-
ance. A single supply (4.5 to 12 volts) powers this 12-lead
TO-5 style IC. !
The gain may he electronically varied over a 33-dB a.g.c.
range, making this IC ideal for speech compressors, blast
limiters, squelch circuits, automatic level monitors, and any

other applications where it might he desiruble to control
the circuit gain with a d.c. control voltage.

Subminiature Audio Unit

Where size and cost are of utmost importance, the Am- . M?g -
perex TAAT03 ($52.55) low-level amplifier may be put to ‘\
good use. This four-lead epoxy-cased 1C measures only ot
100-mils square by 50-mils high, vet has a 60-dB gain and
can put out 8 milliwatts with less than 5% distortion. Total
noise figure is 12 dB. A 6-volt, 11-mA supply is required.
Optimum load impedance is 150 ohms.
Iearing aids, headphone booster amplifiers, and other
suhminiature audio applications are top candidates for this
particular 1C. Input source impedance should he 1000 oluns
or less. This monalithic 1C contains three transistors and
two resistors.
A very similar mnit, the TAA236 ($2.10) is available in
a conventional TO-18 can for use where case of handling .

olisets the requirements for very small size.

Low Voltage, High Gain
The Westinghouse \WCI83 ($7.00) is a low-level audio
amplifier that has some unigue features. This 12-lead, TO-5
stvle IC may he powered from a single 1.5-volt cell,
producing a gain of 60 dB, o power output of 5 milliwatts, The oudio IC's described here come in o voriety of packoges.
and an efficiency of 55%. lligher supply voltages may he The units shown above ore about two times their octual size.

TABLE 1. LISTING OF MANUFACTURERS OF AUDIO INTEGRATED CIRCUITS

Amperex Electronics Corparation Motorola Semiconductor Products
Semiconductor Division Box 955
Providence Pike Phoenix, Arizona 85001

Slaterswille, R.l. 02876

Radio Corporation of America
Fairchild Semiconductor Electronic Components and Devices
313 Fairchild Drive Harrison, New Jersey 07029
Mauntain View, California 94040

Westinghouse Electric Corp.
General Electric Company Box 7737
Semi conductar Products Dept, Elkridge, Maryland 21227
Electronics Park
Syracuse, New York 13201
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Fig. 3. Circuit diagram of the one-watt audio amplifier.
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Fig. 4. Telephore sys.em zkannel amplifier using an IC.

used to achieve 100-milliwatt power levels and gains as high
as 94 dB. The high elficiency is obtained with class-B opera-
tion, prodncing distortion figures which range from 2 10 15
percent,

The WC 183 is well suited to any application that requires
ellicient operation off & mininnnn supply voltage or extreme
voltage gain in a compact package.

Iligher-Power Audio Amplifiers

Certainly two big bargains in 1C's today are the RCA and
G-E integrared-circuit power ainplifiers, both of which will
directly drive speakers to 0.5 to I-watt power levels.

The RBCA CA3020 ($2.80) combines a 38-dB tvpical pow-
er gain with a 40,660 ¢lin input impedance and a 330-
milliwatt tvpical output level in a 12-lead, TO-3 style pack-
age. Harmonic distortion is 1% at the 130-millivatt level
when high-quality coupling components are used. In the ab-
sence of compensation, the frequency response extends from
severul hertz to 6 MEz. Nine volts at 100 milliamperes are
required to handle the half-watt peak output level.

The CA3020 will directly drive a special center-tapped
speaker, or else an ordinarv londspeaker and ontput trans-
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Fig. 2. Circuits using IC’s in (A) half-watt audio amplifier, (B) 4-watt class-A amplifier, (C) 7-walt class-B amplifier.

former, such as shown in Fig. 2A, may be used. The same 1C
readilv serves as a dviver for higher power audio ampli-
fiers. A typical 4-watt class-A version and a 7-watt class-18
single-ended wplifier cirenits are shown in Figs. 218 and 2C.

The G-E amplifier ofters higher power at a higher price
tag. The PA222 ($3.70) comes in an epoxy in-line tvpe
package with an extended heatsink tab, and will deliver )
to 2 watts of audio power into a 22-ohm load at 10% dis-
tortion. Frequency vesponse extends from 55 to 15,000 1z
at the 1-watt level; 75 millivolts of drive into a -40,000-0lun
input are needed for this output power. A single 20-23 volt
supply is employed.

This IC is susceptible to high-frequency oscillation and
considerable additional circuitry is required to prevent r.f.
parasitic oscillation, as the recommended amplifier circuit of
Fig. 3 indicates. For high-power operation, the heatsink tab
must be held at 25° C or less, through external heatsinking.

There are numerous uses tor either of these two amplifiers,
particularly in speaker applications where fidelity or high
volnme are not of prime importance. Intercoms, recorder
monitors, AN radios, portable phonographs, and signal trac-
ers are but a few of the manv possible applications of these
two exciting uew devices. As speaker efficiency will iarked-
lv aflect volume in the 0.3 1o T-watt range, high-elliciency
speakers should be used wherever practical.

High-Fidelity 10

Motorola and Fairclild both have entered the broadeast-
quality andio market with two power 1C's with excellent
distortion fignres and perlormance capabilities.

The Fairchild entry is the pA7TI6 ($15.00), which is
capable of 150-milliwatts ontput power at 0.2% distortion
over a d.c. to 10-N11z bandwidth. Gain taps are available
o sclect one of four dilferent values of fixed gain. Inpnt im
pedance is 10,000 oluns while the ontput impedance is 1
ohim. The standby crrent is 15 mA, obtained from a s
gle-ended 22-volt supplv.

A typical application is the telephone-channel amplifier
shown in Fig. 4. This cirenit provides 40 dB of gain over a
50-1t2 to 100-kH 2 bandwidth with less than 0.1% distortion
and an ontput noise level of —75 dBm over anv 4-kilz
bandwidth. Gain stability over a wide temperature range is
within 0.1 dB.

Motorola’s candidate is the MC1554G ($22.50), which
will deliver 1 watt of output power from d.c. to 300 kHz
Distortion at the one-watt level is only 0.4%. Outpnt -
pedance is 0.2 olim, while the voltage gain is controllable
From 10 to 36, with best distortion figures obtained at low
gains and  high load impedances. The wide  bandwidth
creates 1.6 instability problems which mav be overcome hy
careful circuit lavout and the use of a compensating net-
work. The cirenit may be directly coupled to a speaker if
split power supplies are used, or capacitor coupling may
be emploved if a single 16-volt single-ended supply is used.
The output noise voltage is 0.3 millivolt, and the standby
cerrent drain is 1 milliamperes. This 1C requires no heat-
sink and comes in a 10-lead TO-5 styvle pachage. A
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