








are specifically designed for use in car radios. This total
system approach has minimised the number of peri-
pheral components and switching contacts required,
without degrading the performance of the circuits or
decreasing the flexibility which allows them to be used
with discrete circuits or with other integrated circuits
outside our car radio range.

REQUIREMENTS FOR CAR RADIOS

Car radios operate in a hostile environment. Unlike
home radios, they must be immune to wide variations
of supply voltage (10,5 V to 16 V for normal operation;
8 V to 24 V for transients) and load dump, temperature
(=30°C to +75°C) and aerial signal level (microvolts to
volts). They must also be able to withstand severe mech-
anical shock whilst travelling over rough terrain and
more gentle continuous vibration during normal driving.
Furthermore, as many of the radio components as poss-
ible must be integrated both for high reliability and be-
cause the available space in the radio is being reduced by
the incorporation of extra facilities. The latter problem
is particularly acute in radio/cassette players. This article
will show how our range of car radio integrated circuits
can meet the following requirements:

Signal level considerations

— The r.f. section of the a.m. channel must have effect-
ive a.g.c. to provide low distortion during the recept-
ion of exceptionally strong signals.

— An ag.c. range of about 90dB is required to accom-
modate the wide range of aerial input levels.

— In the f.m. channel, prccautions must be taken
against the generation of hiss and sudden stereo/
mono switching. Our system of ficld strength depen-
dent control of muting and stereo channel separation
solves this problem.

— LEffective limiting must be provided in the f.m. i.f.
stages or detector to ensure suppression of a.m, sig-
nals, especially whilst receiving weak signals.

— Automatic audio level control (smoothly controlled
muting) must be provided to reduce interstation
noise.

— The radio must have high sensitivity and low noise
for satisfactory reception of weak aerial signals.

Interference suppression

- Interference due to ignition systems, neon signs and
atmospherics must be suppressed. Our interference
absorption circuit TDA1001A is ideal for this pur-
pose.

- The radio must be protected against lightning in-
duced surges.

INTEGRATED CIRCUITS FOR CAR RADIOS

— Suppression at the a.m. i.f. must be provided to
eliminate interference due to broadcasts from sources
such as ships, airports and navigational aids.

— A double-tuned aerial circuit can provide good image
rejection.

— Whistles (tweets) due to the reception of signals close
to the 2nd and 3rd harmonics of the i.f. must be ade-
quately suppressed.

Audio fidelity and power

— The if. selectivity and bandwidth must be such as
to allow faithful reproduction of modulation fre-
quencies up to 3 kHz for a.m., and up to 12 kHz for
f.m.

— Audio output stages must be available to supply a
wide range of output powers to suit all classes of
radios and power boosters. They must also incor-
porate standby switching to minimise noise and
high currents due to switching transients.

— The integrated audio power circuits must require
the use of only a few small passive components
and the packages must be so designed that, where
possible, they can be easily mounted on the case of
the radio to provide extra heatsinking. They must
have a wide range of useful gain and good ripple
rejection and must also be protected against load
dumping, loudspeaker short-circuit and excess
dissipation so that they will not be damaged during
manufacture and testing of the radio, or during
its use.

Tuning systems

— To provide vibration immunity and simplify tuning
mechanisms and preset station controls, facilities
must be provided for permeability tuning or variable
capacitance diode tuning.

— Buffered, constant, low-level local oscillator outputs
must be available to facilitate microcomputer control
of tuning, preset station selection and digital fre-
quenéy indication. Variable capacitance diode tuning
facilities are also required for this purpose.

CAR RADIO CIRCUIT DESIGN PHILOSOPHY

F.M. channel

It is well known that the necessary a.m. suppression for
low noise in the f.m. channel of a car radio can be
achieved if the i.f. amplifier is followed by a ratio de-
tector. This type of balanced f.m. demodulator however,
requires a lot of passive components including two h.f.
capacitors, a matched pair of diodes and an electrolytic
capacitor. It must also incorporate two tuned LC circuits
that need alignment after the circuit has been assembled.
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Despite its good performance in car radios, the ratio
detector does not therefore lend itself to integration and
consequently occupies a considerable amount of circuit-
board area.

To maximise the integration of the f.m. detector and
minimise the required adjustments without compromi-
sing performance, we have developed the TDA1576 inte-
grated i.f, amplifier/detector circuit for the f.m. channel.
This circuit incorporates a double balanced phase-shift
detector which is entirely integrated and does not need
external adjustment of balance. Only a single adjustment
of an external 90° phase-shift network is required to
achieve satisfactory performance. This type of quadra-
ture detector however, does not provide a.m. suppress-
ion except for a signal at the zero-crossing of the de-
modulation curve, It is therefore preceeded by an if.
amplifier with excellent low-level limiting characteris-
tics. A field-strength dependent muting system is used
to reduce interstation noise whilst tuning and to reduce
noise under conditions of weak signals or rapidly vary-
ing signal strength. To economically exploit the full
high performance of this system. the TDA1576 should
be used in conjunction with the PLL stereo decoder
TDA1578 because this circuit contains the muting
system for control by signal-strength or detuning-
dependent voltages from the TDA1576.

For those manufacturers who are not deterred by the
discrete components of the ratio detector, the inherent
high a.m. suppression of this type of detector can be ex-
ploited in conjunction with the simpler f.m. i.f. amplifier
integrated circuit TEA5560. Since the ratio detector
provides good a.m. suppression without the need for
low-level limiting in the i.f. amplifier, the gain of the
TEAS5560 can be relatively low. This results in low
interstation noise and a smooth tuning characteristic.
Furthermore, since the i.f. circuits are isolated from the
ratio detector by LC circuits, the a.f.c. can easily be
applied because the detector output is without a d.c.
offset component.

The TEASS560 also contains level detectors which
generate a signal-strength dependent voltage that can be
applied to the PLL stereo decoder TDA100SA to
obtain smooth control of stereo channel scparation
and/or audio high-frequency response. The space saving
9-pin SIL package of the TEA5560 compensates for
the additional circuit board area required by the com-
ponents of the ratio detector.

A.M. channel

Market research has revealed that two types of a.m.
channel are required to meet the needs of the broad
range of present day car radio designs. Both types must
of course satisfy the standard car radio performance re-

quirements with respect to signal-to-noise ratio, high-
level signal handling and distortion. They must be suit-
able for use with variable capacitance tuning diodes and
either ceramic or LC i.f, filters and also be attractive for
use in straightforward conventional radios. One typc
however must also be suitable for use in radios with
features such as voltage controlled multi-band tuning
to frequencies of up to 27 MHz, digital frequency dis-
play, frequency synthesis and microcomputer control.
Our car radio integrated circuit range includes the
TEAS5550 and the TDA1072 to meet these requirements.

Although these circuits can be used with either of our
f.m. channel circuits, for the sake of completeness, we
have included the description of the TEAS550 in the
section of this article devoted to the radio with a ratio
detector for f.m. The TDA1072 is included in the
description of the radio with a quadrature detector
for f.m.

Audio power circuits

Despite the comparatively low voltage available in a car.
a range of integrated audio power output circuits must
be available to provide continuous sinewave output pow-
crs of between SW and 24 W for both mono and stereo
operation. Both single and dual amplifier circuits are
therefore required and, for higher powers. bootstrapping
facilities must be provided: and. for output powers of
greater than 12W, dual circuits must be capable of
operating in the bridge-tied load configuration. Our car
radio range of integrated circuits therefore includes the
following audio output stages:

TDA1010: Preamplifier and power amplifier for up to
6 W continuous sinewave power into a 4§2 or
9W into a 252 loudspeaker. Encapsulated in
an inexpensive 9-pin SIL package with a
thermal resistance of 12 °C/W.

TDA1020: Preamplifier and power amplifier for con-
tinuous sinewave power of 7W into a 4Q2
loudspeaker or 12W into a 252 loudspeaker.
Pin compatible with the TDA1010 but with
an improved performance specification and
a thermal resistance of 8 °C/W.

TDA1510: Dual power amplifier for continuous sine-
wave power of 2 x 7W into 482 loudspeakers
or 2x12W into 282 loudspeakers. In the
bridge-tied load configuration, this circuit
can provide up to 24W into a 4Q loud-
speaker. Encapsulated in a 13-pin power SIL
package with a thermal resistance of only
3°C/W.
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FM. if. system TEA5560

As shown in Fig.3, the TEAS560 incorporates three
balanced differential stages of i.f. amplification which
require very few external components. This results in a
1504V input sensitivity 3dB before limiting. In this
application. an external preamplification stage with ad-
justment of overall i.f. gain is used. The external stage
also allows the overall circuit design to meet the select-
ivity requirements of various classes of radio.

Alternatively, gain adjustment can be provided by
connecting a variable voltage to pin 5. The outputs
from the second and third i.f. stages are internally
applied to level detectors to derive a d.c. voltage for
controlling an internal interstation noise muting circuit,
and for external field strength dependent control of
smooth stereo/mono switching (stereo channel separa-
tion) and high-frequency audio response at the stereo
decoder TDA1005A. The output from the final i.f.
stage is applied via a muting circuit to an external ratio
detector which provides a high signal-to-noise ratio
(>70dB for Vj= 1 mV and Af = 22.5kHz) and a typical
50dB suppression of interfering a.m. signals. even under
conditions of low field strength. An integrated voltage
stabiliser supplies the internal circuits and also provides
an 8V output (15mA max.). The circuit also incor-
porates stand-by switching which can be activated by a
switch connected between pins 5 and 8. The switch is
not used in this application because the supply switch
is in the circuit shown in Fig.4. The integrated standby
switch is on when a voltage is applied to pin 5. Since the
a.m. channel is muted when a voltage is applied to the
ag.c. decoupling point at pin 11 of the TEAS550
(Fig.2). a.m./f.m. switching can be achieved with a
simple changeover switch contact.

For simple mounting, the TEAS560 is encapsulated
in a space-saving plastic SIL package with nine
leads.

PLL stereo decoder TDA1005A

To achieve an easily adjusted stereo decoder system with
few peripheral components, the TDA1005A shown in
Fig. 3 extracts the L—R stereo information by phase
comparing the detected stereo multiplex signal with a
stable regenerated 38 kHz sub-carrier from a phase-
locked loop (PLL). The VCO of the PLL has a guaran-
teed capture range of 3.5% of its tuned frequency and
has a temperature coefficient of 400 p.p.m./°C without
applying compensation. The TDA1005A is characterised
by its many facilities and excellent suppression of both
adjacent channel interference and beat frequency com-
ponents within the audible frequency spectrum. It also
causes very little harmonic distortion and exhibits a low
spread of stereo/mono switching level.

INTEGRATED CIRCUITS FOR CAR RADIOS

The composite demodulated stereo input signal from
the TEAS5560 is buffered by an emitter follower in the
preamplifier block and fed to the phase comparator in
the PLL. In the PLL, the VCO frequency (76 kHz) is
halved to 38 kHz in the divider block and halved again
by a flip-flop to provide two antiphase 19 kHz signals.
One of these signals is the other input to the PLL phase
comparator. The output from this phase comparator
maintains the VCO frequency at precisely 76 kHz.

The MPX input signal and the second 19 kHz signal
from the flip-flop in the final part of the divider are
applied to the inputs of the pilot presence detector.
When the PLL is locked, the output from the pilot
presence detector activates the mono/stereo switch
which has two functions. One function is to light the
stereo lamp via the stereo indicator driver; the other
function is to switch the 38 kHz output from the output
from the first part of the divider (regenerated subcarrier)
to the decoder block where it is used for synchronous
demodulation of the L and R stereo signals.

For LC coupled frequency-division multiplex de-
coding (see Fig.3 inset), the subcarrier component (L—R,
23kHz to 53 kHz) is separated from the MPX signal by
a band-pass filter and applied as the other input to the
synchronous demodulator at pin 4. The output from the
demodulator is therefore the L—R and —(L—R) stereo
information. The resonance curve of the band-pass filter
provides the de-emphasis. The main (L+R, 0 to 15kHz)
component of the MPX signal is applied to the input of
an amplifier at pin 5. De-emphasis is provided by the
time constant of the components between pins 10 and S.
The L+R information from the main signal amplifier is
matrixed with the L—R and —(L—R) information from
the synchronous demodulator to provide the L and R
audio signals at pins 2 and 3.

For RC coupled decoding with relaxed specification
for spurious outputs (see Fig.3 inset), the MPX signal is
fed directly from pin 10 to pin S and, via d.c. decoupling
capacitor to pins 1 and 4. In this case, de-emphasis is
applied by the capacitors at output pins 2 and 3. Features
of the TDA1005A are:

— The upper limit of the audio-frequency response can
be lowecred (de-emphasis) by connecting a capacitor
between pin S and the common return. This facility,
which improves the signal-to-noise ratio during the
reception of weak signals can be made dependent on
signal strength by connecting the capacitor via an
active element controlled by the level detector output
from the TEAS5560.

— The transition from stereo to mono (channel separa-
tion) can be smoothly controlled as a function of
signal strength by controlling the voltage at pin 6
with the level detector output from the TEAS5560.
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tortion remains low (0.5%) even during weak signal con-
ditions. This is mainly due to the use of a balanced full-
wave detector with internal i.f, filter. Although the per-
meability tuned band-pass filter is asymmetrically
coupled to the r.f. preamplifier, the i.f. rejection is
60 dB at 520 kHz and 110 dB at 1620 kHz with the
unloaded Q of the permeability tuned filter of 50. The
fully symmetrical mixer is essential to achieve this per-
formance.

The i.f. selectivity is concentrated in a hybrid filter
comprising a tuned LC circuit followed by a 2nd-order
ceramic filter at the output from the mixer. The LC
circuit prevents the intermodulation distortion which
would be generated if the radio were detuned during
the reception of a strong signal. The a.g.c. loop con-
tains a 2nd-order filter comprising two internal re-
sistors and two external capacitors at pins 7 and 8. The
filter component values are chosen to reduce harmonic
distortion of low-frequency modulation without causing
too much delay of the a.g.c. The starting levels of the
a.g.c. for the three controlled stages (r.f. preamplifier
and two i.f. stages) are determined internally and are
therefore independent of the spreads of external com-
ponents.

Both for mixing and for using variable capacitance
diode tuning, it is desirable that the amplitude of the
local oscillator signal should be independent of tuned
frequency, even if the radio incorporates long and short-
wavebands in addition to the medium-wave. The TDA
1072 local oscillator output at pin 12 is therefore con-
trolled at a typical level of 140 mV up to a frequency of
50 MHz. A buffered output from the oscillator is also
available at pin 10 for driving a frequency synthesiser
(e.g. for microcomputer-controlled tuning and/or digital
frequency indication). This output can provide up to
2 mA and has a source resistance of 150 §2.

A buffered output signal which is a logarithmic func-
tion of the aerial input voltage can provide up to 1.2 mA
from pin 9 for driving a signal strength indicator. With
an aerial input of 500 mV, the typical signal strength
output is 2.8 V. The TDA1072 can be switched on and
off (a.m./f.m. selection) by an internal standby switch
activated by connecting pin 2 to the common return.
As required for car radio, the signal handling perform-
ance of the TDA1072 varies by less than 1 dB over the
entire temperature and supply voltage operating ranges
specified for the circuit,

Integrated f.m. i.f. circuit and quadrature
detector TDA1576

This circuit is designed for optimum performance with
minimum peripheral components, as shown in Fig. 8.

The completely integrated four-stage symmetrical
limiting i.f. amplifier provides a 22 uV sensitivity 3 dB

before limiting and a signal-to-noise ratio of 75 dB
(Af = £22.5 kHz) with an input voltage of 1 mV. The
i.f. amplifier limiting level and the signal-to-noise ratio
are almost constant for input impedances of.between
50 © and 300 $2. The a.m. suppression is 50 dB (Af =
+22.5 kHz) over most of the input signal range. A volt-
age which is a logarithmic function of the input voltage
is provided for driving a signal strength indicator and/or
controlling stereo channel separation in the TDA1578 as
a function of signal strength. An internal standby switch
allows the circuit to be switched on and off (a.m./f.m.
switching) by connecting pin 5 to the common return.
The if. amplifier is followed by a fast-acting muting
circuit and a quadrature detector which is entirely inte-
grated except for the simple 90° phase-shift network.
The circuit generates much less noise during tuning and
the reception of rapidly fluctuating signals than con-
ventional high-gain systems with quadrature detectors.
This is due to the fast-acting muting circuit which can be
controlled by the previously mentioned field-strength
dependent control voltage. Alternatively, when the
TDA1576/TDA1578 combination is used, the muting
circuit in the TDA1576 can be inhibited and a muting
attenuator in the TDA1578 can be controlled by the
field-strength dependent voltage, and/or by the detuning
detector output derived from the quadrature detector
S-curve. Other features of the TDA1576 include a sym-
metrical a.f.c. output with low spread and d.c. offset
shift, electronic smoothing to eliminate hum in the
audio output and a reference voltage output for use with
the field-strength dependent and detuning control volt-
ages. This reference voltage has a temperature depen-
dence matched to the temperature dependence of the
muting attenuator and the smooth mono/stereo switch-
ing in the PLL stereo decoder so that the temperature
dependence of these functions is negligible.

PLL stereo decoder TDA1578

The TDA1578 shown in Fig. 8 is a time-division multi-
plex stereo decoder designed for optimum performance
with minimum peripheral components. The stereo de-
coding function is similar to that previously described
for the PLL stereo decoder TDA1005A operating in the
RC coupled mode and will not therefore be explained
again. The circuit incorporates internal suppression of
adjacent channel interference (114 kHz), suppression of
interference from traffic warning identification signals
(57 kHz), and electronic filtering of hum on the supply
line.

At input pin 6, the level of the signals from the f.m.
and a.m. detectors can be matched by the use of input
current matching resistors. This eliminates the need for
a switching contact and individual level-matching poten-
tiometer networks. The overall gain of the decoder is
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determined by the values of the external resistors.
In the application shown in Fig.8, the overall gain is
10dB + 0.5dB.

The pilot tone presence detector is followed by a
Schmitt trigger which switches on the MPX decoder
and the pilot indicator when a stereo signal is received.
The switching level of this Schmitt trigger is propor-
tional to the level of the supply voltage. When the cir-
cuit is used in conjunction with the TDA1576, the
switching level is compensated for supply voltage vari-
ations because the audio output level from the quadra-
ture detector exhibits the same degree of supply volt-
age dependence. Stereo override can be achieved by
simply connecting pin 14 to the common return, there-
by inhibiting the output from the pilot tone presence
detector.

The circuit also incorporates an audio attenuator
before the MPX decoder. This attenuator has externally
adjustable slope and level and. in the TDA1576/TDA
1578 combination reduces noise during the reception
of rapidly changing signal levels and suppresses inter-
station noise. If the control voltage between pins 3 and
5 is varied between 0 V and —500 mV, the attenuation
varies between 0 dB and 60 dB. The voltage at pin 5 is
the reference voltage from the TDA1576 and the con-
trol voltage can be the field-strength dependent voltage
and/or the output from the detuning detector in the
TDA1576. The slope of the attenuation characteristic
is set by the two external resistors connected to pin 3.
When the muting system is in use, the mute indicator
driver can control a LED connected to pin 1. The indi-
cator lights when the muting is less than 1 dB and is
switched off when the muting exceeds 6 dB. If the
muting system is controlled by the output from the
detuning detector in the TDA1576, the lamp will light
when the radio is correctly tuned.

Smooth control of mono/stereo switching (control of
channel separation) can be achieved by applying a con-
trol voltage between pins 4 and 5. With the same voltage
on pins 4 and 5 the channel separation is at least 38 dB.
This reduces to 0 dB when the voltage difference be-
tween pins 4 and 5 is increased to 200 mV. The pilot
presence detector switches off (mono) when there is a
difference of 275 mV between pins 4 and S, and
switches on (stereo) when the voltage difference re-
duces to 250 mV. The slope of the mono/stereo char-
acteristic is controlled by the resistors connected be-
tween pins 4 and 5. The channel separation control
function will be fieldstrength dependent if the pin 4
control voltage is derived from the TDA1576. During
a.m. reception, the VCO need not be switched off
because it has a symmetrical triangular waveform and
the oscillator capacitor presents a very small load. If
6 V is applied to pin 4. it becomes a test point at which
the VCO output signal is available for alignment pur-

poses. The uncompensated temperature coefficient of
the free-running frequency of the VCO is typically zero
with spreads to 100 p.p.m./°C.

Interface circuits

In the circuit of Fig. 8, special care has been taken to
reduce the number of adjustable components required
by minimising the spread of sensitivity to temperature
and supply voltage variations. A discrete r.f. preamplifier
stage is used to ensure good a.m. suppression, even
during the reception of weak signals, and to compensate
for the insertion loss of the ceramic filter. This addition-
al amplification causes h.f. limiting even with aerial
signals as small as 2 uV. It also, however, increases the
overall noise level of the circuit. The noise is reduced
again by controlling the audio muting circuit (progress-
ive attenuator) at pin 3 of the TDA1578 stereo decoder
with field-strength dependent and detuning dependent
control voltages from the TDA1576. The control volt-
ages from pins 13 and 11 of the TDA1576 are referred
to the reference level at pin 12. This reference level is
also applied to the level detector at pin 14 via a poten-
tiometer which is the only component that requires
adjustment to compensate gain spreads in the f.m. front-
end, ceramic filter and i.f. amplifier. The starting point
of the muting (—3 dB) occurs at an aerial input level
of 15 uV and the interstation noise (no signal) is fixed
at 30 dB below the level of strong signals. These para-
meters and the response time of the muting are deter-
mined by the values of the peripheral fixed resistors
and capacitors in the control lines. Hiss due to rapid
changes of signal strength can also be eliminated by
correct choice of the RC time constants in the control
lines. The effect of the muting on the weak signal per-
formance of the f. m. channel is shown in Fig. 11.

With an aerial input level of 20 1V, the signal-to-noise
ratio has reached 50 dB and a controlled smooth transi-
tion from mono to stereo operation starts. This function
is controlled by the signal-strength dependent voltage
level from pin 13 of the TDA1576. This control voltage
is applied to the signal-dependent channel separation
(SDCS) block at pin 4 of the TDA1578. Full channel
separation is achieved when the signal level at the aerial
reaches 300 uV. The stereo signal-to-noise ratio remains
almost constant at 50 dB throughout the control range.

Stereo override is achieved by the switch and re-
sistors connected between pin 4 of the TDA1578 and
the common return. The characteristics of the auto-
matic channel separation control are determined by the
values of the peripheral components in the control line
connected to pin 4 of the TDA1578.
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The main features of the TDA1001A are:
e Operates from a supply of 8V to 15V d.c.

e Can function in ambient tempecrature between
—30°C and +80°C.

e After interferencc absorption, the peak-to-peak am-
plitude of the residual pulse on the audio signal wave-
form is less than 4 mV.

e The typical overall gain of 0.8dB allows simple in-
corporation of the IC in existing radio circuits.

e Continues to absorb interference spikes during ex-
tremely high level noise at the input.

e Prevents degradation of the audio signal during the
suppression of intensive (high repetition-rate) inter-
ference by limiting the maximum interference absorp-
tion rate.

e Includes a facility for regenerating the 19 kHz stereo
pilot tone whilst interference is being absorbed.

o The very high trigger sensitivity of the circuit can be
fully exploited in radios with low-noise demodulators
or can be reduced by selection of the value of an ex-
ternal resistor.

AUDIO CIRCUITS

Preamplifier and power amplifier TDA1010

Figure 13 shows two integrated circuits TDA1010 con-
nected as a stereo car radio power amplifier which can
deliver up to 2x6.4W (continuous sinewave with less
than 10% distortion) into 22 loudspeakers or. up to
2x6.2W into 42 loudspeakers. Increased power drive
can be achieved by simply connecting a 22052 resistor
between pins 3 and 4. This increases the output power
into 2£2 loudspeakers to 9W. In the TDA1010, the pre-
amplifier and power stage are separate and the input and
output connections to both are available externally. This
arrangement allows volume control and/or tone control
to be effected either before the preamplifier or between
the two stages. The voltage gain of the power amplifier
is 30dB with internal feedback so that no external a.c.
decoupling capacitor in the feedback path is required.
The voltage gain of the preamplifier is 24 dB but this
can be reduced by connecting a resistor between pins 7
and 9. The ripple rejection is 42 dB for ripple frequencies
between 1 kHz and 10 kHz.

The upper limit of the frequency responsc is externally
limited by C4. The circuit is protected against thermal
overload if it raises the temperature of the crystal
above 150°C. It is also safe in the cvent of increased
supply voltage up to 24 V. The 9-pin SIL plastic en-
capsulation incorporates a cooling tab which extends
from the edge of the package opposite the pins. The SIL
package provides a thermal resistance of 12°C/W be-
tween crystal and tab. The circuit can be mounted at the
edge of a circuit board, which facilitates casy attachment
to the chassis of the radio with a single bolt or screw.

Preamplifier and power amplifier TDA1020

The performance of the circuit in Fig.13 can be increased
by replacing the TDA1010 with TDA1020 integrated
circuits. The TDA1020 is pin-compatible with the
TDA1010 and is similarly constructed. The TDA1020
however can provide up to 12W with less than 10%
distortion into a 282 loudspeaker and up to 7W into a
452 loudspcaker. Without bootstrapping, the power out-
put available for a 42 loudspeaker is at least 4.5 W. The
voltage gain of the power amplifier is 30dB and the
voltage gain of the preamplifier is 18 dB but this can be
reduced by connecting a resistor between pins 7 and 9.
The ripple rejection is 52dB for ripple frequencies
between 1kHz and 10ktz. The upper limit of the fre-
quency response is limited by C4. The circuit is pro-
tected against a.c. short-circuit of the output, against
load dump which causes the supply voltage to increase
to not more than 45V and against excess supply voltage
up to 28 V. The TDA1020 also incorporates a standby
switching facility for muting and on/off switching
without switching transients. Standby switching is
activated by a simple low-current changeover switch
contact which switches R| between pin 3 and the
common return. The 9-pin SIL encapsulation provides
the same simple mounting as described for the TDA1010
but the thermal resistance between the crystal and the
cooling tab is reduced to 8 °C/W.

Dual power amplifier TDA1510

To meet the demand for higher output powers with a
comprehensive range of protections and hi-fi frequency
response, the dual power amplifier TDA1510 can be
connected in bridge configuration to obtain a mono
power output of up to 24W from the limited supply
voltage available from the car battery. Since the
TDAI1S10 is a dual circuit, it can also be used as a
stereo power amplifier for outputs up to 2x 12 W.

82 ELECTRONIC COMPONENTS AND APPLICATIONS, VOL. 3 NO. 2, FEBRUARY 1981















Fibre-optic communications

H.J.M. OTTEN

The idea of using light as a medium of communication is
by no means new: indeed, the technology celebrates its
centenary about now (Ref.1). For most of its history,
the development of optical communications centred on
the use of beams of light, but success was limited. Suitable
light sources were a problem until the advent of thelaser:
practical ranges were limited by atmoshperic conditions
and beam-alignment accuracy (Ref.2). Thus, although
the idea was sporadically revived for short-range applica-
tions, it was not until the rapidly-developing technolo-
gies of semiconductor optoelectronics and fibre-optics
were married that the full potential of optical communi-
cations could be realised.

As with most new technologies, interest in fibre-
optics has centred on the most technically-demanding
applications: long-distance wideband links for telephony,
data. and TV signals. However, as is often the case,
technological spin-off from the main endeavour has
provided a basis for the use of fibre-optic communica-
tion techniques in a range of applications that are
likely, in total, to represent the dominant market.

The reason for the widening interest in fibre-optic
communications is not hard to find; an optical fibre is
almost the ideal transmission line:

— itis made from abundant. low-cost materials

— its bandwidth is larger than that of any other line

— it has a low weight per unit length

— itis an electrical insulator

- it is immune to electromagnetic interference and, thus
— itis also immune to crosstalk from adjacent fibresand

— it isvirtually immune to tapping.

Several different types of optical fibre, in various forms,
are now available commercially: most have attenuations
well below 10dB/km. To accompany them, connector
systems and splicing aids have been developed.

Unlike electrical transmission lines, optical fibres re-
quire light sources and photodetectors to interface them
with electronic equipment. These are, however, little if
any more complicated than the drivers and multiplexers
used with wideband cables. A variety of semiconductor
generators and detectors have been developed that are
very suitable for short and medium-range applications.
Most are in packages designed for easy connection to
optical fibres.

It is now possible to assemble from commercially-
available components optical communications systems
that are ideal for use in hostile or hazardous environ-
ments. or where large potential differencesexist, or where
earth loops must be avoided. Applications range from
factory instrumentation, through multi-terminal data
systems to vehicle control. It is with such practical. local
fibre-optic systems that this article is concerned.

OPTICAL-FIBRE TRANSMISSION

Optical fibres rely for their operation on the phenome-
non of total internal reflection. If a ray of light propag-
ating within a medium of refractive index n| approaches
the boundary with a second medium of refractive index
n7 at an angle less than a critical angle

0 = arc cos (n2/n1) (Snell’s Law)

it will not pass through the boundary but will be re-
flected back into medium nj, provided that ny > n3, as
shown in Fig.1.
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opposite) magnetic field strength changes AH, are pro-
duced in each toroid. Thus:

nl

N

Y

S

(3)
(]

where [ is the secondary current common to both
secondary windings.

The effect of these changes in magnetic field strength
is shown in Fig.4. The operating point of toroid 2 moves
from A to D, thatis toroid 2 goes further into saturation,
while toroid 1 becomes desaturated, moving from A to
C. If it is assumed that the quiescent operating point A is
well into saturation, so that H is very much larger than
Hg,;, and that the relative perineability of the ferrite
material y, is large, then H, is approximately equal to
AH,; . However:

n
p p(o)
HOZ'TL. 4)

(

where I, is the value of primary current producing a
magnetic field strength H, and:

n I
s Qs(pk) ‘ (5)

C

where Is(pk) is the pcak value of secondary current,
which occurs at point C, corresponding to the end of the
applied voltage pulse. Therefore:

Np Ip(o) _ s Is(pk)
Q ¢ '

(4 €

or:

)
Lipk) = 7, lpto)- (6)

The value of the secondary current at the operating
point C (in the region 0 <H <H_,,) is thercfore propor-
tional to the primary current. Thus by detecting the
peak value of the secondary current, a signal Vo(pk) pro-
portional to the primary current is obtained.

By changing the direction of the primary current, the
quiescent magnetic operating point of the two toroids is
moved to the —B/—H (third) quadrant. The voltage pulse
(Et) across the secondary windings now desaturates
toroid 2 and drives toroid 1 further into saturation. The
opcrating cquations are essentially identical to those
obtained for the first quadrant, but with AH, replaced
by AH,. Thus the DCCT output provides an isolated
signal which is proportional to the modulus of the ampli-
tude of the instantaneous current being measured.

Maximum current range

For linear operation H;, cannot be less than Hg,,. so that
the minimum value of primary current which can be
measured with reasonable linearity is given by:

FERRITE TOROIDS FOR ISOLATED CURRENT MEASUREMENT

]p(min) = n ' (7)

The upper limit on primary current, consistent with
linear operation, is determined by the need for the point
C (Fig.4) to be on the unsaturated portion of the B/H
characteristic. From this requirement it can be shown

that:
AB\ %
Ip(max) = (Hsat+ 2“0) i (®)

Therefore the maximum linear measurable current range
is given by:

I ax
Ip(m‘n) -1+ AB )

p(min) 2"10Hsat '

Bandwidth

The bandwidth of the DCCT system is inversely propor-
tional to the period of the switching frequency, or &/t
(see Fig.3b). The Sampling Theorem dictates that to
resolve a signal of frequency f, requires a switching
frequency of at least 2f, and in practice a factor of at
least tcn times is used to give reasonable waveform
fidelity.

DESIGN PROCEDURE FOR TOROID
WINDINGS

Figure 5 shows a simplified flowchart of the general
design procedure for specifying toroid windings in DCCT
applications. A value for AB of 250 mT is assumed.
being a good design value for 3C8(A16) material. Details
of the primary windings are calculated first, subject to
the specification of the required primary current range.
The secondary winding details are then calculated, having
specified or calculated the required bandwidth, voltage
pulse amplitude (E), and duty cycle (6). In selecting a
value of n to start the design of the secondary winding,
it is important to remember that the maximum value of
the secondary current I, «), given by:

I

s(max) ~

Mp
T Ip(max): (10)
N

must not exceed the peak current rating of the switching
transistor (TR, in Fig.3).

DCCT PERFORMANCE

The DCCT performance is determined primarily by the
magnetic properties of the toroid and the temperature
dependence of the sensing circuit. Figure 6 shows a
typical measured BfH characteristic for the 25.4 mm
toroid. and this figure is now used to demonstrate two
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Microprocessor peripheral for viewdata

R. E. F. BUGG

In recent years the capability of the conventional tv
receiver has been enhanced by the development of two
complementary systems that provide for the display of
digitally encoded alphanumeric and graphical informa-
tion. The systems have the generic names teletext and
viewdata*: these use a similar word format for transmis-
sion and an identical page format for display, but differ
fundamentally in their mode of transmission. This article
describes a purpose-designed LSI circuit. type SAAS070,
which has been developed for use in viewdata receivers.
Before describing the SAASQ70 in detail it is helpful to
review the characteristics of teletext and viewdata and
the features of the associated reccivers. The original
development work on teletext and vicwdata was concen-
trated in the UK, and the details given in this review
relate to UK teletext and viewdata systems. Alternative
systems introduced, or under development, in other
countries do differ from UK teletext and viewdata. llow-
ever, such differences are generally minor, and in
particular they do not limit the application of the
SAAS5070 which is a highly versatile circuit suitable for
use in all existing viewdata systems.

* Teletext and viewdata are also described as broadcast videotext
and intcractive videotex, and strictly specaking teletext and
viewdata are limited to UK usage only with other specific
names uscd in other countries. However, the wider mcaning of
teletext and viewdata is gencrally understood, and has becn
adanted in thicarticle

TELETEXT

Teletext. which is operated in the UK by the BBC (British
Broadcasting Corporation) and IBA (Independent Broad-
casting Authority), uses the broadcast television signal to
carry digitally-encoded alphanumeric data (see Ref.l for
a full UK teletext specification). The data is carried on
unused lines above the normal displayed picture. Two
lines per field are used at present.but in future thiscould
be increased up to a maximum of 16 lines. Ninety-four
standard alphanumeric characters are transmitted, which
can be in any onc of six colours —red, green, blue.
yellow, cyan, and magenta — or white.

The teletext page format allows up to 24 rows and 4C
columns of standard characters to be displayed. In addi-
tion to the normal display of alphanumeric characters
teletext allows for the display of simple graphics. These
are produced by assembling small illuminated rectangles
in any one of the six available colours, each one-sixth of
the space occupied by astandard alphanumeric character
Typical teletext pages are shown in Fig.1.

Each teletext character ‘is transmitted as one 8-bif
word consisting of seven data bits plus a parity bit. The
bit rate is 6.9375 Mbits/s which allows a 40 characte:
row of teletext display to be carricd on one televisior
line. Using two lines per field. a full teletext page may be
transmitted in less than a quarter of a second (see Ref.Z
for a full description of the transmission system).

The existing UK teletext services (Ceefax for the BBC
and Oracle for the IBA) each carry several hundred page:
of information, advice. news, and entertainment. The
pages are transmitted sequentially, and when a viewe:
selects a particular page he must await its arrival. The
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TTL ICs which interface the page memory. Teletext
provides a wide range of display options, and the receiver
is therefore controlled by a command keypad, usually a
remote control system with an infrared link.

The basic functions of the four dedicated ICs are now
briefly described. A fuller description of the ICs and the
receiver design is given in Ref.3.

SAA5030 VIP video input processor

The video signal is input to the VIP (IC, in Fig.2) where
it is sliced by means of an adaptive data slicer circuit. A
clock signal is generated from the sliced data using the
external 6.9375 MHz tunedcircuit (L;C;), and this
signal is used to serially clock the data into the TAC
(IC, in Fig.2). A 6 MHz display system clock is also
included in IC,, the output of which is divided in ICq to
produce a pulse every 64 us. This signal is passed back to
IC, where it is used to phase-lock the timing system of
the teletext display with the incoming television picture
signal.

SAAS5040 TAC teletext data acquisition and
control

The TAC (IC, in Fig.2) has two principal sections: a
data acquisition section that processes the teletext data
so that it can be written into the page memory, and a
control section that processes control information from
the command keypad. The control information identifies
the required page and operates the various display
options that are available with teletext.

The data acquisition section of TAC divides the data
from VIP into its component parts and checks the data
for errors. The row address of the incoming data line
(one of twenty-four) is fed by this section to the S-bit
row address bus, and the character data is fed through
the data bus to the page memory as a sequence of 40
7-bit parallel words.

SAAS5020 TIC timing chain

The TIC (ICg in Fig.2) generates all the timing signals
for the teletext display. It consists of a series of divider
stages which subdivides the 6 MHz signal from VIP.
During display a 1 MHz clock signal steps the character
addresses in the page memory. Column address counters
in the RAM interface are cleared at the end of each row.
Every ten lines during the display TIC steps the row
address forward by one to access the next row of charac-
ters in the memorv.

SAA5050 TROM teletext read-only memory

The basic function of TROM (ICq in Fig.2) is to convert
the 7-bit character data stored in the page memory into
the corresponding video signals. These comprise a
monochrome-only signal and RGB signals for a colour
receiver. The blanking output signal enables the television
video signal to be blanked, or partially blanked out when
a teletext newsflash or subtitle is to be displayed.

Additional circuits in TROM enable various control
functions to be performed. These function are deter-
mined by control characters received from the page
memory. Examples of these control functions are the
selection of graphics or alphanumerics, ‘flashing’ words,
or boxes.

VIEWDATA

Viewdata is the generic term for systems which dissemi-
nate and retrieve computer-based information using a
telephone line for communication and a television set
for display. The world’s first public viewdata service was
developed by British Telecom, which has given the name
Prestel* to its viewdata system (see Ref.4 for a specifica-
tion of Prestel).

While viewdata has many similarities with teletext,
page format and data encoding for example, the use of
telephone lines for data transmission results in two very
significant differences between the two systems. With
viewdata, data can be transmitted from the user to the
computer; this contrasts with the purely passive nature
of teletext. Inaddition, unlike teletext where the number
of pages is constrained by the need to provide an
acceptably-lowaccess time, the page capacity of viewdata
is limited only by the storage capacity of the viewdata
computer.

The Prestel system has a data base with a capacity of
several hundred thousand pages, providing a comprehen-
sive information service for business and domestic users.
Pages can be selected directly if the page numbers are
known. Alternatively, a simple system using few
commands enables the user to identify any required page.

The use of this system is illustrated in Fig.3. The user
is initially presented with the index page, and one of
several categories of information is chosen by pressing
the corresponding single digit page number on the
command keypad. A further index page is then displayed.
and this process is continued until the desired page is
rcached.

The limitations imposed by the bandwidth of the
standard telephone line means that the data rate for
viewdata is relatively slow in comparison to teletext:

*Prestel is a reeistered trademark.
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operation of the telephone line interface but is physically
separate and works independently. This means that it is
possible to record one stream of data while receiving a
separate stream of data from the data base.

The tape data modulation system is a modified form
of the ‘Kansas City’ standard. A HIGH is represented by
one cycle of 1.3 kHz, and a LOW by two cycles of
2.6 kHz. The modulator output requires only minimal
cxternal lowpass filtering to produce data suitable for
audio cassette tape rccorders. The bit rate is 1300 baud
on both record and replay, and the data format is identi-
cal with that for viewdata. The parity check may be odd
or even. and parity can be disabled if an 8-bit data word
is required. The data rate of 1300 baud is slightly faster
than the 1200 baud line receive rate, allowing incoming
data from the line to be transferred (via the micro-
processor) directly onto tape, independently of possible
tolerances in the line receive rate.

To overcome the tendency of cassette recorders to
attenuate higher frequencies. the 1.3 kHz signal contains
2 us wide attenuating pulses every 12 us. After external
filtering, this reduces the 1.3 kHz signal by 3 dB rclative
to the 2.6 kHz signal.

Data is output via the TFSKOUT pin and input via
the TFSKIN pin. Because the modulation is in phasc
with the data, a clock may be extracted from the signal
on replay. and this permits a wide tolerance on replay
speeds. A carrier detect circuit is included which enables
the tape receiver if a tape carrier signal (1.3 or 2.6 kHz)
is received for 100 ms. If the carrier is lost for 100 ms,
then the recciver is disabled.

IBUS A receiver and IBUS B receiver/transmitter

All three IBUS circuits (receiver A. receiver B. and
transmitter B) are general-purpose in that they arc
capable of handling variable length codes of 1 to 12 bits.
Each of the three circuits has two 8-bit registers, which
are accessed by two successive read or write operations
to the same address.

The IBUS circuits have been designed to be compatible
with the various bus structures currently in usc,
incorporating two-wire to thrce-wire conversion and a
62.5 kHz clock input/output pin to accept or provide a
62.5 kllz clock as required. Receiver A may be set to
receive two- or three-wirc IBUS messages. For three-wire
operation the data clock is derived from the 62.5 kHz
clock on the IBCLCK pin. Receiver B/transmitter B is
composed of a two-wire receiver and a transmitter which
produces all the signals necessary for two- or three-wire
IBUS transmission.

User control code conversion is a typical use of these
circuits. A single remote control command is fed to
receiver A. The command is read and code-converted by
the microprocessor. If required. this code-conversion can

result in a string of command instructions. These are then
written back into LUCY and output via transmitter B.

Port A and Port B

These are general-purpose input/output ports. Port A has
five outputs and Port B has four. Typically, the outputs
of Port A provide a direct interface to an electrically-
alterable ROM, holding the user identification code and
data base tclephone numbers, while one of the pins of
Port B can be used to output the signal controlling the
Scize-line relay in the dialling circuit.

EXTENDED SPECIFICATION RECEIVERS

As mentioned above, even within the same viewdata
system specification, such as UK Prestel. differing user
requircments can result in receiver designs which differ
greatly in performance and the range of facilities offered.
The LUCY integrated circuit is suitable for use in basic
receiver designs. such as that shown in Fig.5, but offers a
host of additional facilities as well. Figure 9 shows a
block diagram of an extended specification viewdata
receiver whichillustrates the range of facilities potentially
available with LUCY. In addition to the features shown
in Fig.5, the extended specification recciver could
incorporate the following facilities.

® A tape recorder for storing viewdata and teletext
pages

® An alphanumeric keyboard for message writing and
cditing

® Tcletext acquisition and control circuits so that the
receiver has full teletext/viewdata capability

® Multipage memory — giving rapid access to, and easy
manipulation of, stored pages

® A hard<copy printer

Figures 5 and 9 illustrate some of the flexibility of
LUCY. but they can only tell half the story since the full
performance of a LUCY-based viewdata receiver will be
determined by the microprocessor software. The LUCY
integrated circuit is thus highly adaptable, a characteristic
that is likely to become increasingly important as view-
data is developing in a very diversc manner.

Figure 10 shows a LUCY-based viewdata decoder
board developed for the French interactive videotex
system Antiope. This system is generally similar to
Prestcl but differs in the treatment of character
attributes. By simply changing the software in the micro-
processor, the decoder of Fig.10 can be used for the
reception of Prestel —an attractive illustration of the
flexibility of LUCY and microprocessor-based design.
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Part 2 — Design calculations

Ceramic permanent magnets for

d.c. motors

H. J. H. VAN HEFFEN

FERROXDURE CERAMICS IN PERMANENT-
MAGNET MOTORS

This article uses the same symbols and terminology as
Part 1 (E.C.A. Vol.3 No.1), and the equation numbecr
sequence started there is here continued.

Preliminary considerations

Available materials

Grades of anisotropic Ferroxdure are available with
values of remanance from 250 mT to 400 mT and values
of intrinsic cocrcivity from 240kA/m to 360kA/m.
Materials are made with various combinations of rema-
nence and coercivity: high remanence and low cocrcivity,
as for FXD370; low remanence and high coercivity, as
for FXD270. All these can be produced in shapes
suitable for permanent-magnet motors. For each design,
therc are cost/performance trade-offs to be made that
depend on the grade of material used and the magnet
shape required.

Magnet requirements

The basic requirements of magnets for permanent-
magnet motors are:

— that they can supply the total flux required at a given
operating temperature

— that they can tolcrate the reverse m.m.f. due to the
stall current at that temperature.

Motor specification

Both the total flux required and the m.m.f. to be tolera-
ted depend on the motor design: however. a number of
designs are possible within the requirements of a given
motor specification. These designs must share the same

paramcters that determine the motor specification.
These parameters can be classified as follows.

Specific parameters that set the requircments and
operating conditions.

— Primary parameters that can be derived unambig-
uously from the specific parameter by established
formulae.

A motor design that satisfies these requirements is itself
characterised by

— secondary or design parameters that apply only to
that design. These do not follow directly from the
motor specification: some variation is possible so
that their actual values are, to some extent, deter-
mined by the designer.

Table 1 lists the specific, primary and some of the
secondary parameters of a motor. The primary param-
eters are derived from the specific parameters using the
following expressions:

C =Mp/Mg (16)
Cm = (Mm(n) — C) (E — Ep)/nnm(n) 17
o = 271Mo/Cm (12)
In = 27Mp/(Cmnm(n)) (1)
R =(E — Ep)/lg (64)
Re = Rj+R¢ (65)
Ry=R - Re (66)
E¢c=nCy, )
n(n) = (Mm(n) — C) (E — Ep)/E (29)
Ne(n) = M(n)Mm(n).- (24)
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That is, for any design to a given motor specification,

q’tot F

= constant.

Since, fromeqs (7) and (31)

brot = aCm/Z (72)
and, since

F = lpa'Z/8maq (33)
it follows that

drot F_aCmloZ

’

o 8maZq
= 1oCm/(87q). (73)
Substitution in eq.(73) by means of eq. (12) yiclds

diotFla’ = Mp/(4q). (74)

If the motor parameters were specified at ty, then for
another temperature t2 we can write, from eq. (34)

(12 —t)Br |
Prot(12) = Prot(tl) {1 Y T 0 !

from eq.(37)

Ra(t1) * Re(t1) *+ Ri(t1)
Faa=Fan g, Ra(12) + Re(12) + Ri(12)

and, from eq. (38),

(t2 —t1)B
Mo(t2) = Mo(t1) { 1+ ——2~103)l--r } X

Ra(t1) + Re(tl) + Rj(t1)
Ra(12) + Re(12) + Rj(12)

from which it is apparent that

F(t)yPtot(t) = «'Mo(t)/(49). (75)

That is, for q = 1, throughout the operating temperature
range of the motor:

The product of the total flux through the motor and the
effective back m.m.f. induced by the starting current must
equal one quarter of the product of the winding angle
and the starting torque generated at that temperature.

Since the total flux is supplicd by the stator magnets,
whereas the back m.m.f. is generated by the rotor.
eq.(75) unites both components of the motor specifica-
tion. Of the specific parameters, in fact, only Mg and o
affect this relationship, and, of these, o' is generally
predetermined by the choice of two, four, or more poles
for the motor.

THE VOLUME OF PERMANENT-MAGNET
MATERIAL

Practical considerations

Substitution in eq.(75) by means of eqs (56) and (57)
yields the volume of the permanent magnets needed for
a permanent-magnet motor:

« MO(t) (1 +ds/Djs)

Vi 2qBy(t) [v0lcl(t) — Br(t) 8/(uod)] 76)
Since
ds=d -6 (77)
eq.(76) can also be written
_ %Mo) (! +(d—8)/Djs] . (9)

2qBr(1) [voHe(t) — Br(t) 6/(kod)]
That is, the volume of magnetic ceramic required in a
permanent-magnet motor is a function of
— material characteristics By. HeJ, v0
— motor specification parameters Mg, o’
— magnet dimensions Djg, dg
— uair-gap length 6
— magnetic-circuit leakage and reluctance factors f. q.

In practice, an average value for air-gap length 6 is found
to be 0.0008m. Taking yp=0.83 and, with yg=
47 X 107 H/m, the volume of ceramic permanent-
magnets required is

OI'MO(I) [1 +(d —0.0008)/Djs]

- (79
21qBy(1) (0.83HcJ(t) - 636.44By(t)/d)

Vi=

Some impression of the effects of d and Djg on the
volume of the various grades of Ferroxdure ceramics is
given by the three-dimensional presentation of Fig.3
Here, the volume at 20°C is given for unity winding
angle and unity starting torque: product fq is also taken
as unity — a value close to that encountered in practice.

In Fig.3 the relationship between the volume of
material and dimensions d and Djs is shown for FXD 270
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Abstracts

Integrated circuits for car radios

A family of integrated circuits designed to meet the performance
requirements for car a.m./f.m. stereo radio/cassette players
accommodates both commonly followed concepts for f.m.
channcl demodulation: ratio detector and quadrature detector.
A complcte design for each concept is given together with per-
formance data.

Fibre-optic communications

Advances in glass and semiconductor technology make wideband
optical communication a feasible alternative to waveguide and
coaxial cables. With present-day light sources, photodetectors,
optical fibres and coupling devices, repeater spacings of the order
of 1km are practical at data rates up to 10 Mbit/s. Apart from
bandwidth, the advantages of fibre-optic communication include
high immunity to interference, crosstalk, and unauthorized

tapping.

Purpose-designed ferrite toroids for isolated current measurement
in power electronic equipment

The saturable cores in a pulsed d.c. current transformer (DCCT)
system developed for usc in pulse-width modulation a.c. motor
control are purpose-designed ferrite toroids. The ability of the
DCCT to provide accurate isolated current measurement at low
cost gives it the potential for widespread industrial usc beyond
the specific purpose for which it was developed. This article
discusses the theory, design, and performance of DCCT systems
using the purpose-designed toroids in single and threc-phase
applications.

Microprocessor peripheral for viewdata

The SAA5070 is a large-scale integrated circuit designed as a
microprocessor pcripheral device in viewdata receivers and
intended to integrate as many as possible of the fixed hardware
functions on the telephone linc sidc. This article describes
features of the IC in detail, together with its use in viewdata
receivers using microprocessors of the 8048 family.

Ceramic permanent magnets for d.c. motors
Part 2 — Design calculations

Using equations developed in Part | (E.C.A. Vol. 3 No. 1), it is
shown how the volume of magnetic material requircd depends
on the motor specification, the segment gcometry, and the
performance of the magnet material at a given temperaturc.
Calculation bascd on this dependence can be used to optimise
the volume of magnetic matcrial for a given motor specification.

Integricrte Schaltungen fiir Autoradios

In eincr IFamilie von integrierten Schaltungen, die fiir den Finsatz
in AM/I'M-Stcreo-Autoradio/Recorder entwickelt worden sind,
werden zwei Konzepte fiir die FM-Demodulatoren verwendet:
Ratio-Detcktor und Quadraturdemodulator. Fiir jedes dieser
Konzeptc wird cin kompletter Schaltungsentwurf mit den zuge-
horigen technischen Daten und Eigenschaften angegeben.

Glasl‘aser-Ubertragung

Fortschrittc in der Glas- und Halbleitertechnologie machen op-
tische Breitbandiibertragungen zu einer attraktiven Alternative
zu Hohlleitern und Koaxialkabeln. Die gegenwirtig verwendeten
Lichtquellen, Fotodetcktoren, Glasfaser-Leitungen und Konnek-
toren ermoglichen Verstirkerabstinde von 1 km bei eincr Daten-
iibertragungsrate bis zu 10 Mbit/s. Neben grosser Breitbandigkeit
zeichnen sich G]asfaser-Ubertragungen durch cine hohe Sicherheit
gegen Stdrungen, Ubersprechen und heimliches Anzapfen aus.

Speziell entwickelte Ferrit-Ringkerne fiir potentialfreic Strom-
messungen

Fiir cin Messwandlersystem (DCCT-Systcm) zur potentialfrcien
Strommessungen bei Anlagen zum Betrieb von drehzahlgeregel-
ten Wechsclstrommotoren mit Impulsbreitcn-Modulation wurden
speziclle Ferrit-Kerne cntwickelt. Dic moglichkeit mit einem
solchen Messwandlersystem preiswert potentialfreie  Strom-
messungen durchfiihren zu kdnnen, erméglicht dariiber hinaus
den Einsatz dieses Systems in einem weiten Bercich industrieller
Anwendungen, In dicsem Artikel werden dic Theoric, der Ent-
wurf und die Arbeitsweisc des mit spezicll entwickelten Ferrit-
Kernen arbeitenden Mcsswandlersystems diskutiert.

Mikroprozessor-Periphericschaltung fiir Bildschirmtext

Die Schaltung SAAS5070 ist eine hochintegrierte Schaltung, die
als Mikroprozessor-Peripheric in Bildschirmtext-Cmpfingern ent-
wickelt wurde mit dem Zicl, eine moglichst grosse Anzahl der
festliegenden Hardwarc-Funktionen auf der Telefonleitungsseite
in einer Schaltung zu intcgrieren. Dicser Beitrag umfasst eine de-
taillicrtc  Beschreibung der Eigenschaften dieser Integrierten
Schaltung in Verbindung mit deren Einsatz in Bildschirmtext-
Empfingern, die einen Mikroprozessor der Familie MCS48TM
verwenden,

Keramische Permancntmagnete fiir Gleichstrommotoren
Teil 2 — Entwurfsbercchnung

Unter Verwendung der in Teil 1 hergeleiteten Gleichungen wird
gezeigt, wic das erforderliche Volumen des Magnetmatcrials von
der Motorspezifikation, den Abmessungen der Segmente und
den Eigenschaften des Magnetmaterials bei einer vorgegebenen
Temperatur abhingt. Die auf dieser Abhingigkeit fusscnde Be-
rechnung kann zur Optimierung des Magnetvolumens bei ciner
gegebenen Motorspezifikation dienen.
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Circuits intégrés pour auto-radio

Cette famille de circuits intégrés cst conguc pour répondre aux
impératifs de performances des combinés auto-radio stéréopho-
niques m.a./m.f./lecteurs des casscttes et cmploie les deux
concepts couramment utilisés pour la démodulation du canal
m.f.: la détection de rapport ct la détcction quadratiquc. On
trouvera une étude compléte de chaque concept ainsi que les
performances.

Communication par fibres optiques

Les progrés de la technologic du verre et des scmiconducteurs
font de la communication optique a large bandc une solution de
remplacement acceptable pour les guides d’ondes ct cables
coaxiaux. Les sources lumineuscs, photodétecteurs, fibres opti-
ques ct dispositifs dc couplage actuels rendent practicable un
cspacement des récepteurs de I'ordre de 1km avec un débit
attcignant 10 Mbit/s. En plus de la largeur de bande, la communi-
cation par fibres optiques présente I'avantage d’une grande
immunit¢ aux parasites, 3 la diaphonie et i la captation non
autoriséc des messages.

Toroides de ferrite personnalisés pour la mesure de courants
isolés dans les matériels électroniques de puissance

Les noyaux saturable dans un systéme de transformation dc
courant continu pulsé (DCCT) destiné a la commande dc moteurs
altcrnatifs par modulation dc largeur d’impulsion sont des
toroides de ferrite personnalisés. L’aptitude du DCCT a per-
mettre a peu de frais la mcsurc de courants isolés lui donne dcs
possibilités étendues d’emploi dans P'industrie, qui dépasscnt
I'application spécifique pour laquelle il a été mis au point.
L’article expose la théorie, la construction et le fonctionncment
des systémes DCCT équipés des toroides personnalisés dans des
applications en monophas¢ ct triphasc.

Périphérique de microprocesseur pour télétexte

Le SAAS070 est un circuit intégré a grande échelle destiné a servir
de dispositif périphérique dc microprocesseur dans lcs récepteurs
de télétexte et a incorporer un aussi grand nombre que possible
des fonctions de matéricl fixes du coté ligne téléphonique.
L'article décrit en détail les caractéristiques du circuit intégré,
ainsi que son emploi dans les récepteurs de télétexte équipdés de
microprocesseurs dc la famille 8048.

Aimants permanents céramiques pour moteurs a courant continu
2¢éme Partie — Calculs de réalisation

Les équations étudiées dans la 1¢re partie (E.C.A., Vol. 3, No. 1)
montrent les relations qui cxistent entre le volume nécessairc de
matériau magnétique et les caractéristiques fonctionnelles du
moteur, la géométrie dcs segments et le comportement du ma-
tériau magnétique a une température donnée. Le volume de
matériau magnétique pour un moteur de caractéristiques donnces
peut étre optimalisé a I'aide dc calculs basés sur ces relations.

ABSTRACTS

Circuitos integrados para auto-radios

Una familia dc circuitos integrados, especialmente disenados para
cquipos de radio-casettc am/fm estérco para cl automovil, com-
bina los dos conceptos scguidos normalmente para la demodula-
cion del canal de fm: detcctor de relacion y detector de cuadra-
tura. En cste articulo sc da un diseno completo para cada con-
cepto junto con datos de funcionamicnto.

Transmision por fibras Opticas

Los avances cn las tecnologias del vidrio y de scmiconductores
hacen quc la transmision Optica de banda ancha sca una alterna-
tiva factible frente a las guias de ondas y cables coaxiales. Con las
fuentes de luz actuales, fotodetectores, fibras Opticas y dispositi-
vos de¢ acoplamicnto, sc logra espaciar los repetidores unos 1km,
para una velocidad dc transmisiéon de 10 Mbit/s. Otras ventajas
de la transmision por fibras Opticas son: elevada inmunidad a
intcrfercncias, diafonia e imposibilidad de acceso a la informacion.

Ferritas toroidales para medidores de corriente aislados en
equipo de potencia

Los nicleos saturables en un sistema transformador de CC.
(DCCT), desarrollados para usar en control de motores de ca
con modulacién de anchura de impulsos (PWM) son toroides de
ferrita cspecialmente disefiados. La facilidad de los DCCT para
proporcionar unas mediciones de corriente aisladas a bajo coste,
les proporciona un amplio abanico de posibilidades en el campo
industrial, ademas del espccifico propdsito para el que fueron
disefiados. Lste articulo cxpone la teoria disefio y caracteristicas
de los sistemas DCCT, que utilizan los toroides especialmente en
aplicaciones monofasicas y trifdsicas.

Microprocesador periférico para viewdata

El SAA5070 cs un circuito integrado a gran escala, disefiado
como periférico cn receptores viewdata en un intento de integrar
al maximo posiblc las functiones fijas pertenecientes al hardware
de entrada dc las lineas telefonicas. Este articulo describe con
detalle las caracteristicas del CI conjuntamente con su uso en los
receptores viewdata donde se usan microprocesadores de la fami-
lia 8048.

Imanes permanentes ceramicos para motores de c.c.
Parte 2 - calculos de disefio

Utilizando las ccuaciones desarrolladas en la parte 1 (E.C.A.
Vol. 3, No. 1), se demuestra que el volumen del material magné-
tico nccesario depende de las especificaciones del motor, dc la
geometria del scgmento y de las caracteristicas del material mag-
nético a una dcterminada temperatura. Las células basadas en
esta dependencia sc pueden utilizar para optimizar el tamafio del
material magnético para una determinada especificaciéon del
motor.
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