

















STAND-ALONE SPEECH DEVELOPMENT SYSTEM

The speech can also be improved by altering the pitch
contour, amplitude, and rhythm. Words and sounds can be
isolated or connected. The amount of data to be stored can
be reduced by increasing the length of speech segments
when the speech parameters are constant or changing at a
constant rate. Samples, input parameters and edit parameters
are stored in the personal computer's RAM. Therefore,
editing mistakes can be corrected readily because the
unedited speech is always available. The audio commands
are a feature of the parameter-edit mode. They enable the
user, at any stage of editing, to hear and compare the
speech represented by the contents of the input and edit
memories with the original sampled speech stored in the
memory array.

COMPRESSED SPEECH CODE

Compressed speech code is generated from the data in the
parameter-edit memory using the Code mode. The speech
codes are stored in a memory array with an address map at
its head to indicate the number and size of the different
utterances. The order of the utterances in the code map can
be optimized for the application. Utterances can be deleted
if no longer required, and can be made audible even at this
stage. Speech parameters or codes can be stored on floppy
disks at any time during editing.

The system can program four industry-standard EPROMs
with automatic verification of the EPROM contents against
the code map (EPROM mode). About 50 seconds of coded
speech can be stored on each 64K EPROM. Programs for
making backup disks, initializing disks (Media mode), and
for modifying system parameters such as the audio sumpling
rate (Option mode) are available.

CHOICE OF PC

Besides their wide availubility, the HP9816S und 1BM
Personal Computer were chosen for their:

— single-user single-tasking fucility for stand-alone operation

— IEEE-488/IEC 625 bus interface for communication
with the SAB.

— 512-Kbyte machine RAM memory for storing the
analysis and editing programs. sampled spcech data. and
the input and edit parameters representing, at any onc
time. up to 9 seconds of speech

— high-resolution display for the graphics
— acceptable price

— worldwide service facilitics.
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QUALITY — HIGH-SPEL'D CMOS

CECC RELEASE

The CECC (CENELEC Electronic Components Com-
mittee) Quality System, which dates from the early 1970s,
harmonizes quality standards throughout Europe: fifteen
countries now participate. Electronic components released
under CECC must have satisfied the inspection requirements
of the appropriate CECC Specification. The inspection and
the application of the CECC System by supplicrs are
monitored by independent National Supervising Inspector-
ates. such as the British Standards Institute in the UK.

The component specification. which describes the com-
ponent in sufficient detail to enable a customer to select it
for a particular application, includes

— clectrical values and their tolerances and limits

— behaviour under defined climatic. mechanical and
endurance conditions

— ucceptance criteria tor batches of the component.

To qualify for the CECC Maurk or Certificate of Conformity

a component manufacturer must satisfy the National
Supervising Inspectorate that:

— his Quality Department runs strictly according to CECC
rules, and especially that it is independent of Production
Management

— his production departments run according to CECC
rules for each component inspected.

Our HE4000B family ICs obtained CECC Approval in 1982
in cerdip packages. and in 1983 in plastic packages. CECC
Approval of our HCMOS products is expected to be made
official in the second half of 198S.
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DATACOMM PERIPHERALS FOR THE 68000

THE 68000 DATACOMM PERIPHERALS

68562 Dual serial communications controller
(DUSCC)

The 68562 provides two independent multiprotocol full-
duplex channcls. It supports bit-oriented protocols and
character-oriented protocols (both byte count and byte
control), synchronous data-link controls as well as asyn-
chronous protocols. The internal logic for both channels
provides formats, synchronization and validation for data
transferred to and from the channcl interface. The 68562
interfaces with the 68000 using bus control signals, and can
program polled, interrupt or DMA (direct memory access)
data transfers.

2652/68652 Multi-protocol communications
controller (MPCC)

The 2652 is dedicated to synchronous protocols both bit-
oriented and character-oriented. In addition, it includes
extra support for BISYNC operation. Transparency of
synchronous communication is enhanced for bit-oriented
protocols because the 2652 can recognize and create special
characters such as message delimiters (flags), sync characters
and other link-control operators.

2653/68653 Polynomial generator checker (PGC)

The 2653/68653 supports character-oriented protocols by
creating and checking message-redundancy characters using
polynomials for cyclic redundancy (CRC-16 and CRC-12)
and linear redundancy (LRC-8). Depending on the protocol
used, not all characters of the message may be subjected to
the redundancy check (for example, character-oriented pro-
tocols using control characters to bracket data or to main-
tain synchronization).

2661/68661 Enhanced programmable communica-
tions interface (EPCI)

The 2661 is an upgraded version of the 2651 programmable
communications interface. It is a universal synchronous/
asynchronous data communications controller chip with
special support for BISYNC which frees the host system
from pre-processing data, cnsuring that idiosyncracies
of the protocol don’t result in data loss. For example, if
the microprocessor can’t feed data to the EPCI fast enough,
the EPCI inserts control characters that serve as controlled
datacomm ‘Wait’ states, so the controller doesn’t lose
synchronization with the other node, or lose data.

2641 Universal asynchronous receiver/transmitter
(UART)

The 2641 is a single-channel version of the asynchronous
part of the 2661. It has an on-chip baud-rate generator and
diagnostic and operates at 1 MHz.
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2681/68681 Dual universal asynchronous receiver/
transmitter (DUART)

The 2681 provides two independent full-duplex asynchro-
nous receiver/transmitter channels. Besides two asynchro-
nous data channels, it has independent bit-rate generators.
sclf-testing and interrupt handling. Moreover. it can be used
in either polled or interrupt-driven systems. The 2681 is
available in 24, 28 or 40-pin versions decpendent on the 1/0.
For interfacing with the 68000, the 40-pin 68681 supplies
the asynchronous handshake signals the 68000 requires as
well as an interrupt vector to indicate receipt of an interrupt-
acknowledge signal.

DESIGN EXAMPLES

The interface circuits described support most standard
datacomm protocols. However. they can’t handle the more
complex protocolssuch as those used in networking schemes.
To help you select the best interface for your system,
several design examples are presented (Figs.2 to 6).

Software

All the interface circuits shown operate on the same basic
principles, and require similar software routines. Before
initiating data communication, you must instruct the con-
troller to program the peripheral’s operational mode by
performing write opcrations to the mode and command
registers. You can reconfigure the peripherals any time
during program execution, but disable the transmitter and
receiver pair before loading the new command and mode
information. This reduces the possibility of truncating a
character during transmission or losing it during reception.

After initialization, software can control the transfer of
information by either polling or interrupt subroutines. In
both cases, the softwarc must determine the reque‘st for
transmission or reception. The routines should also check
for any errors that might have occurred and resolve them.
In addition, the routine must reset the condition that
indicated the request. Usually, it does so by reading or
writing data to the appropriate buffers on the communi-
cation IC.

HARDWARE

Asynchronous interface, 8-bit designs

Figure 2 shows an asynchronous intcrface circuit which
performs simple datacomm tasks such as connecting dis-
similar communication devices like printers and modems.
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The composite video input signal (CVBS) is fed via
switchable filters to the input of the MSD. The filters
separate the chrominance and luminance signals according
to the standard selected, which, for ASR, is controlled by
the colour decoder IC.

Chrominance signals from the filters are a.c. coupled to
the input of the TDA4555, which produces the colour
difference outputs. that are. in turn, a.c. coupled to the
Colour Transient Improvement (CTI). part of the TDA4560.
This IC also contains an adjustable delay-line formed by
gyrators, so a conventional wirewound delay line is not
needed.

The signals are then fed to the Video Combination IC,
TDA3505. which converts the colour difference signals
—(R-Y) and —(B-Y) and the luminance signal (Y) into the
RGB signals. The TDA3505 also incorporates the satura-
tion, contrast, and brightness control circuits and allows
for the insertion of external RGB signals. Finally, the pro-
cessed video signals are applied, via the RGB output stage
to the picture tube.

The new MSD can decode colour tv signals transmitted
according to the following standards:

A. QAM (Quadrature Amplitude Modulation of the colour
carrier by the colour difference signals).

I. NTSC standards with any colour subcarricr frequency,
for example

— NTSC-M (f, =3.579 545 MHz). referred to as
NTSC-3.5.

— Non-standard NTSC systems, for example with
fo =foPAL =4.433 618 75 MHz.

This system is used in the United Kingdom and in
the Near East and is referred to as NTSC-4 4. As
the colour subcarrier frequency is the same as that
of the normal PAL system, the same crystal can be
used without switching in the reference oscillator
for both systems.

2. PAL standard, characterised by phase reversal of the
(R-Y) signal on alternate scan lines. The colour sub-
carrier frequency fornormal PALis 4,433 618 75 MHz.

B. SECAM. characterised by transmission of the colour
difference signals (R—Y) and (B=Y) on alternate scan
lines and frequency modulation of the colour sub-
carriers. The frequency of the colour signals may vary
between 3,900 MHz and 4.756 MHz. The frequencies of
the colour subcarriers are:

foB = 4.250 MHz for a “*blue line”
foR = 4,406 25 MHz for a *red line™.

With these capabilities, the new decoders can handle most
of the colour tv transmissions in central Europe and also
some in other areas.
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MULTI-STANDARD COLOUR DECODER

DESIGN CONSIDERATIONS

To minimisc the number of integrated components and
reduce the required crystal area and power dissipation of
the MSD, the same sections of the IC are used. where possi-
ble, for several standards. For example:

o the gain controlled input stages,
¢ the common switching pulse generators,

e the PAL and NTSC quadrature demodulators and
oscillators,

e the PAL and SECAM delay linc.
e the common driver stage preceding the delay lines.

¢ part of the stage following the delay line and the
demodulator.

The number of connections are kept to a minimum com-
patible with the required functions. With the new ICs, the
reference oscillator, its filter, and the SECAM identification
circuit, each require only a single pin. The sandcastle pulse
is the only cxternal pulse signal required and is also input
via a single pin. These, and other measures, allow the
TDA4555 chip to be housed in a 28-lead SO117 encapsu-
lation, despite the many functions it performs.
There arc three ways an MSD can be formed:

e Separate parallel-connected decoders for each standard
with the appropriate output selected by switching. This
is the principle used in the threc-standard decoder com-
prising the TDA3510 for PAL, TDA3520 for SECAM,
and TDA3570 for NTSC. The colour ON/OFF switch
voltages generated in each decoder are used for automa-
tic switching of the standards, and each decoder has to
be kept at least partially activated.

* A single PAL decoder can be switched to handle NTSC
signals. SECAM signals are converted into quasi-PAL
signals by a SECAM-PAL transcoder. The PAL decoder
derives the colour-difference signals from this quasi-PAL
signal. An example of this approach is the circuit using
the single-chip PAL decoder TDA3562A with, NTSC
option and one of the SECAM circuits. TDA3590,
TDA3590A. or TDA3591.

* The two methods described above are not suited to a
single-chip MSD because the multiple use of circuit
blocks is limited. A much better usage can be obtained
if the standards are scanned sequentially. In this approach
the decoder circuit. including the filters at the input. is
switched to decode cach standard in turn. The switching
continues until the standard recognition circuit (SRC)
indicates that the standard of the received signal cor-
responds to the standard of decoding selected at that
moment. The scanning procedure is restarted if the
standard of the input signal changes because of tuning
to another transmitter or switching to an external signal
source. The same thing applies if the signal temporarily



MULTI-STANDARD COLOUR DECODER

becomes too weak or disappears. A major advantage of
sequential standard switching is that it allows the com-
plete decoder, including the external filters at its input,
to be optimized for each standard. This is why the
TDA4555/56 are built in this way.

TDA4555 CIRCUIT DESCRIPTION

Figure 2 is the circuit of a multistandard colour decoder
using TDA4555/56.

Pulse generation

The IC only requires a single sundcastle pulse at pin 24 for
the generation of all internal pulses (e.g. burst key. hori-
zontal and vertical blanking pulses). The sandcastle pulse
levels are >8V for the burst key; 4,5V for horizontal
blanking: and 2,5 V for vertical blanking.

Level detectors in the sandcastle pulse detector separate
the three levels which are used to generate the required key
pulse and clamp pulses.

Standard control circuit

A special System Control and Standard Scanning circuit
(SCSS) provides the switching voltages to set the MSD to
the desired standard.

As long as no colour standard is recognized, the SCSS
circuit switches the decoder sequentially to the PAL,
SECAM, NTSC-3,5 and NTSC-4 4 standards. If the standard
of the received signal 1s not recognised after four field
periods (80ms), the next decoding system is activated.
This time interval, also called the standard scanning period,
is a good compromise between fast switch-on of the colour
and effective interference suppression with noisy signals.
The maximum time between the start of scanning and
switching on the colour is 360 ms, including the colour
switch-on delay of two field periods. However, in the
TDA455S5, a PAL priority circuit is incorporated to im-
prove the reliability for SECAM. so the scanning can last
for another two scanning periods (520 ms maximum).

After recognition of a SECAM signal. the information is
stored and the decoding is switched to PAL. A sccond
SECAM recognition is only provided if no PAL recognition
occurs. This gives reliable SECAM recognition when the
SECAM-PAL transcoding at the source (e.g. in cable sy-
stems) is not perfect, or when PAL signals are distorted by
reflections so that they simulate SECAM signals.

With b/w signals. the scanning is continuous and the
colour is kept switched off because there is no standard
recognition,

The switch voltage corresponding to the recognised
standard ramps from 2.5V to 6 V during scanning and the
remaining switch voltages are held at 0.5V maximum.

These voltages are used to switch the filters at the input,
the crystals of the reference oscillators, and the colour
subcarrier traps. and also to indicate the recognised standard
(c.g. by LEDs).

To prevent unnecessary restarting of scanning because of
momentary disturbances (e.g. short-term interruptions 6f
the colour signal), the TDA4555 incorporates a delay of two
field periods (40 ms) before scanning can start.

Finally the IC allows the automatic standard recognition
(ASR) to be switched-off by applying external switching
signals and forcing one of the decoding modes by applying
at least 9V to pin 28 for PAL: pin 27 for SECAM: pin 26
for NTSC-3.5; and pin 25 for NTSC-4.4. These pins also
serve as outputs for the internally generated switch voltages
which indicate the selected standard. The automatic colour
switch-off is active in both cases.

Colour signal control

The MSD must provide colour-difference output signals
with an amplitude referred to a given test signal. despite
amplitude variations (within limits) of the colour input
signal. This is required to maintain a fixed amplitude rela-
tionship between the luminance signal (Y) and the colour-
difference signals, independent of different i.f. filters or
receiver detuning. The TDA4555/56 incorporate an Auto-
matic Colour Control circuit (ACC) for this purposc.

In the case of PAL and NTSC, the reference for the
control is the burst amplitude. For SECAM, the complete
colour signal is used. The colour signal is a.c. coupled, via
pin 15, to a gain-controlled amplificr and the control
voltage is obtained by in-phase synchronous demodulation
of the burst or the colour signal.

This approach has the advantage that the same de-
modulator, having only one external capacitor at pin 16,
can be used for all standards and also results in noise re-
duction with noisy signals. Unwanted increase of saturation
with noisy signals (colour bright-up effect) is prevented
without an cxtra peak detector being required.

In-phase synchronous demodulation has the advantage
that it is independent of synchronization and the state of
the decoder, so the colour gain can scttle quickly and the
colour standard scanning period is therefore short. Special
low-distortion symmectrical circuits were chosen for the
gain control stage and the following amplifier stage so that
H/2 components in the colour-difference channel are
reduced as far as possible during SECAM reception. Biasing
of the colour gain control stage is stabilized by a d.c. feed-
back loop decoupled by an external capacitor at pin 14.

The nominal amplitude of the colour input signal at
pin 15 is 100 mVpp for a 75% colour-bar signal. It may vary
between IOmVpp and 200 mVpp. This range is chosen so
that, fora normal 1 Vpp composite video signal at the input
to the filters, transformation is not required.
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For PAL and NTSC decoding, the amplitude-controlled
colour signal, including its burst, is then fed to the SRC.
reference generation, and burst blanking stages. The output
of the latter stage is applied to the colour signal demodula-
tors and the delay-line driver stage.

Standard recognition circuit

The SRC tells the SCSS whether the activated decoding
mode is the same as that of the incoming signal. This task is
performed using the signals occurring during the back porch.

For SECAM. it is necessary to distinguish between line
(H)-identification signals of carrier frequency at the back
porch and field (V)-identification (special lines carrying
identification signals during the field blanking period).

The standard recognition comprises the following parts:
a phase discriminator which compares the burst phase of
PAL and NTSC signals with the internal reference signal;
a frequency discriminator for generating an H/2 signal
during SECAM reception: an H/2 demodulator for PAL
and SECAM signals; and the logic circuits for the final
recognition.

The two phase discriminators for PAL and NTSC signals
are supplied with the colour signal. and the amplitude-
controlled burst. The phase detector for the PAL signals
uses the (R-Y) reference signal for the phase comparison;
the NTSC phase detector uses the (B-Y) reference signal.
Both reference signals are generated by dividing the refer-
ence oscillator output. When the correct signals are received.
the phase discriminators output the demodulated burst
signal for standard recognition.

The discriminator for generating the H/2 signal com-
prises an internal phase discriminator and an external
phase-shift circuit, known as the SECAM identification
reference, connected to pin 22.

The polarity of the PAL and SECAM phase discrimina-
tor output signals is reversed line sequentially. With PAL,
this is caused by a changc of phase of the burst at line fre-
quency. With SECAM, it is the result of the colour sub-
carrier frequency changing at line frequency.

Since the signal is changing polarity. it is of no use for
the following circuitry. Therefore, the discriminator output
signals are fed to the H/2 demodulator which line-sequen-
tially reverses the signal polarity. The pulses are then intc-
grated by cxternal capacitors connected to pin 21 (PAL
and SECAM discriminator output) and to pin 20 (NTSC
phase discriminator output). The voltages on these capa-
citors are the identification signals which are used by the
comparator and logic circuits to derive the control signals.
They are dependent on the standard of the incoming signal
and on the activated decoding standard and are composed
of an internal biasing at half the supply voltage (6 V) and a
contribution from the identification signal. In the following
explanation only the latter part AVag and AVay is con-
sidered.

MULTI-STANDARD COLOUR DECODER

(@) When the decoder is set to PAL, the frequency of the
reference signal is about 4,43 MHz. The NTSC discrimi-
nator is switched off and the voltage at Cq is only the
bias voltage. The H/2 demodulator is therefore driven
by the output of the PAL discriminator. The output of
the SECAM discriminator is not used. With a PAL
signal at the input, the H/2 demodulator delivers pulses
with equal polarity so that capacitor C2] is charged to
AV7 | if the reference oscillator is correctly locked.

With an NTSC-4.4 input signal, the H/2 modulator
provides no pulses or, in case of phase faults, small
pulses with a line-sequentially changing polarity. The
latter is caused by the constant burst phase of NTSC
signals which is line-sequentially reversed by the H/2
demodulator. The average charge current of Cp] is,
therefore zero and the capacitor voltage equals the
biasing voltage.

When a SECAM or NTSC-3.5 signal is received, the
difference between the burst and fy frequency is so
large that the phase changes very rapidly and, as a
result, the H/2 pulses are irregular. This causes the
average charge current of C2 to be zero.

(b) When the decoder is set to NTSC-4.4 the PAL and
NTSC-4.4 phase discriminator is activated and the
SECAM frequency discriminator is switched off. The
PAL phase discriminator and the H/2 demodulator
operate as previously described.

With an NTSC-4 4 signal at the input. the output of
the NTSC phase discriminator consists of pulses with
the same polarity because the burst of the NTSC signal
and the reference signal (B—Y) have the same phase.

With a PAL input signal, the NTSC phase discrimi-
nator also outputs pulses with the same polarity, be-
cause the PAL burst comprises a component which is
stable in the negative (B—Y) direction for each line.
Capacitor Cag at the output of the NTSC phase
discriminator is therefore charged by an NTSC-44 as
well as a PAL input signal. although the decoder is set
to the NTSC-4 .4 mode.

With NTSC-3.5 and SECAM signals. the average
output current of the NTSC phase discriminator is zero
(AV20 =0) because the frequency of the burst of the
carricr frequency does not match that of the reference.

(¢) When the decoder is set to NTSC-3.5, the oscillator
circuit (including dividers) generates reference signals
of about 3,58 MHz and the SECAM frequency discrimi-
natoris switched off. The NTSC-3,5 phase discriminator
provides demodulated burst pulses with constant
polarity. At the H/2 demodulator output, no pulses,
or, in casce of phase faults, small pulses with alternating
polarity appear as in the NTSC-4,4 mode.

For all other colour input signals (PAL, SECAM.
NTSC4,4). the large difference between burst or
carrier frequency and reference signal frequency
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MULTI-STANDARD COLOUR DECODER

The phase discriminator, which provides a VCO control
voltage which depends on the phase difference between
burst and reference signal, is activated by a burst key pulse.
The control voltage is filtered by an external second-order
low-pass filter connected to pin 18.

The two crystals for the reference oscillator are both
connected between pin 19 and ground via a switch circuit
comprising two transistors driven by the external standard
switch voltages. To prevent interference, the oscillator is
switched off during SECAM decoding.

Colour signal demodulators

Demodulation of the colour signals is performed in the
same way as in single standard predecessors.

In the PAL decoding mode, the burst signal is removed
from the colour signal derived from the gain controlled
chroma amplifier to prevent disturbances caused by re-
flections in the glass delay-line delayed by other than a
single line period. The colour signal is applied to an 18 dB
amplifier and driver stage (emitter follower) which com-
pensate for the “worst case” loss in the external delay-line
circuit. Colour subcarrier signals CSCR—y and CSCB_Yy
are separated by the delay line connected to pin 12 and
terminated at both input and output. Direct and delayed
signals are matched by a potentiometer in the output
termination. Phase matching can be obtained with coils
Ls and Lg which compensate the delay-line capacitances.

The delayed signal is taken from the potentiometer
slider and fed to the internal matrix via pin 10, where the
direct and delayed signal are added and subtracted to
obtain the separated colour subcarriers CSCR_y and
CSCB_Y. The matrixing is very simple becausc the demo-
dulators have symmetrical differential inputs and the direct
colour signal is available in both polaritics. Signals of one
polarity are applied to one of the (B-Y) demodulator
inputs, and signals of the other polarity to one of the
(R-Y) demodulator inputs. The remaining input of both
demodulators is supplied with the delayed signal. Unlike in
previous PAL decoders, the PAL switch is located just in
front of the (R-Y) demodulator, i.e. in the CSCR_Y
signal path.

The actual colour signal demodulators are conventional
synchronous types comprising an analog multiplying
differential stage with a current source in the emitter
circuit and balanced cross-coupled switching stages in the
collector circuit. The latter are driven by reference signals
Ref(R-Y) or Ref(B-Y) and one or both analog inputs
receive the colour signal CSC(R—Y) or CSC(B-Y). The
colour-difference signals CD, obtained after demodulation,
are blanked during the line blanking interval to provide
signals with clean levels.

For NTSC decoding, the colour signal is demodulated in
a similar manner except that only the direct (undelayed)
signal is used. The PAL switch in the CSC(R—Y) path is
not used.
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For reception of the line sequential SECAM colour
signals, a parallel-crossover switch (“permutator’) is re-
quired before the demodulators. This permutator alter-
nately feeds both demodulators with a direct and (via the
external delay-line) a delayed colour signal of the same
subcarrier frequency.

After the permutator, both colour channels incorporate
a limiter stage to eliminate amplitude modulation. The
colour signals are demodulated by quadrature demodulators
each comprising an internal multiplier and an external
single-tuned phase-shift circuit, known as the SECAM
reference circuit. These reference circuits, connected to
pins 5/6 and 7/8 cause a phase shift of about 90° for the
unmodulated subcarrier frequency. Thus. for unmodulated
subcarrier signals, there is no output apart from the biasing
voltage. The SECAM reference circuits are adjusted by Lg
and Lg so that the reference levels appear at the CD outputs
when the subcarrier is unmodulated or when the colour is
switched off.

In each colour-difference channel, the demodulators are
followed by internal low-pass de-emphasis networks which
remove the unwanted high-frequency components (har-
monics of reference and colour signals).

The colour-difference signals pass, via the output emitter
followers with current sources in their emitter circuits, to
pins 1 and 3, no matter what decoding mode is selected.
They have the following nominal amplitudes referred to a
75% saturated colour bar:

V(R-Y) = 1.05Vp.p; V(B-Y)=133 Vp-p.
For the TDA455S. the polarity of the signals is negative
and therefore suitable for input to the Video Combination
family TDA3500 (except TDA3506).

The TDA4556 is similar to the TDA4555 except for the
positive polarity of the TDA4556 colour difference output
signals. Therefore, this TDA4556 can be used with the
Video Combination TDA3506.

APPLICATION CONSIDERATIONS
Circuit example

Figure 2 is a tested circuit of a multistandard decoder. A
more detailed circuit of the input filters is shown in Fig.3.
These filters separate the luminance signal (Y) from the
colour signals for the four decoding modes.

The same filters can be used for PAL and NTSC-4,4
signals since they have a similar frequency spectrum. For
SECAM signals. it is possible to use the 4,4 MHz subcarrier
trap of the PAL/NTSC-4,4 filter but it is then necessary to
add a trap tuned to about 4,05 MHz in the Y channel. This
filter suppresses the colour signal components below about
42MHz which mainly occur during the “bluc SECAM
line™.
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INTEGRATED AM RECEIVER

The input impedance at 1 MHz (pins 14 and 15, both
surge-protected) is 5,5k //22 pF for an r.f. input <300 uV;
8 k2 //22 pF for an input >10 mV.

Tuning behaviour of the TDA1072 and TDA1072A are
different owing to the former’s proportional a.g.c. and the
latter’s more integrating a.g.c. With the TDA1072, the opti-
mal tuning position could be identified by the rapid increase
of noise with detuning. With the TDA1072A. the noise
only increuses slowly with detuning. This is advantageous in
mechanically-tuned radios since slight detuning (due to
vibration, temperature) produces only a small increase in
noise and distortion.

For optimal tuning and sensitivity at very low r.I. input
signals. a 220 nF metal foil capacitor should be connected
between pin 5 and earth. This replaces the 470 nF clectro-
lytic cupui:itor nceded with the TDA1072.

Local oscillator

The voltage-controlled oscillator provides signals of low
distortion and high spectral purity even when tuned with
varicap diodes. It delivers an almost constant output of
typically 130mV for impedances from 500 2 to 200 kS2.
Internal temperature compensation circuitry ensures ultra
stable signals even on short waves. Only a few external
components are required to complete the oscillator.

An additional buffered oscillator output is provided
(pin 10, 320mV p-p: 200 mV TDAI10Q72) for usc in syn-
thesizer-tuned radios.

The oscillator of the TDAIO72A is d.c. referenced to
earth (V] =4,2V i.c. 6 V) unlike the TDA1072 which
was d.c. referenced to the supply (V)] =V)3 - 1.4V). This
new arrangement has improved the ripple rejection between
the supply voltage and the d.c. oscillator voltage by 55 dB.
Hence, frequency modulation of the oscillator signal due to
supply voltage ripple is minimised. Note, there should
always be a d.c. connection between pins 11 and 12 (usually
a coil or resistor) owing to internal biasing. For stability, a
100 nF capucitor should be connected between pin 11 and
carth.

In order that band-switching diodes as well as transistors
may be used with the TDAIO72A, pin 11 cun switch up
to 20 mA.

Mixer
A double balanced mixer is used to gencrate the i.f. signal.
The mixer output (pin 1) is the collector of a transistor
pair which requires a positive d.c. voltage. Since a resistive
load would reduce the maximum i.f. output signal, an
inductor should be uscd in the coupling circuit to the
i.f. amplificer.

High i.I. gain allows the i.f. selectivity to be provided by
an external hybrid or ceramic tilter. Hybrid i.f. filters are
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recommended for reasons of cost. These should have a
transfer impedance of

Zn1 =V34/11 =700 Q,

and an input impedance between 3 k2 and 5 kS to prevent
overloading the mixer.

LLF. amplifier and detector

The i.f. amplifier comprises two cascaded differential
amplifier stages with independent gain control.

The low-noise full-wave balanced envelope detector
provides a linear low-distortion output over a wide dynamic
range. Residual i.f. carrier is blocked from the signal path
by an internal low-pass filter.

A.F. preamplifier

The emitter-follower output with an internal series resistor
enables external low-pass filtering of the a.f. signal to be
designed as required. Note: in applications with ferrite rod
acrials. the external capacitors should be close to the IC to
minimize i.f. interference.

AGC amplifier

This amplifier provides a control voltage proportional to
the carrier amplitude. Second-order filtering of the a.g.c.
voltage gives low distortion over the whole range of ampli-
tudes (cven at low modulation frequencies) in addition to
fast settling time of the a.g.c. — essential when this signal is
used to derive stop pulses in electronic search tuning. The
values of the capacitors (pins 7 and 8) in the external filter
shown in Fig.1 provide a compromise between short settling
time and low distortion. Both capacitors should be posi-
tioned close to the IC and should be connected to a main
earth to avoid coupling earth currents. In low-cost sets. the
capacitor at pin 7 can be omitted.

An 86 dB a.g.c. control range holds the level of the a.m.
i.f. signal constant (within I dB) over a broad range of r.f.
input levels. In a.m. stereo systems, this simplifies the
matrixing ol the sterco difterence signal (Ref.2).

Field strength indicator output/stop-pulse
generation

A butffered d.c. output which is a logarithmic function of
aerial input voltage over the full dynamic range is available
for driving a ficld strength indicator or for generating stop
pulses in scarch-tuning systems (Fig.4). The ficld-strength
curve of the TDA1072A (Fig.5) has been optimized for
LED indicator drivers, but can still be used with meters.
Up to 2mA may be drawn (pin 9) and with an input of
500 mV between pins 14 and 15, the typical field-strength
output is 2.8 V.

A diode is incorporated in the output stage so a common
indicator can be used to display f.m. and a.m. field strengths
without the need for a switch.
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Memory-access controllers give
microcomputers a minicomputer’s

throughput

C. KAPLINSKI and M. FREEMAN

The 68010 and 68020 microprocessors should be able to
match the throughput of a VAX minicomputer. In practice
however, they may not live up to expectations, even when
surrounded by an expensive boardful of components. But
with a memory access controller (MAC) this situation is
remedied. A MAC controls a hierarchy of memories —
cache, local and main — and allows the processor to run
without wait states even when using virtual addresses. While
doing this, it provides a protection scheme to prevent illegal
access to the memory hierarchy. A MAC also cnables DMA
controllers to use virtual addresses.

Our memory access centrollers 68910 and 68920 com-
bine memory management, a low-cost cache and access
protection, to reduce wait states and bus traffic in multi-
processor systems. The 68910 is specifically designed for
the 68010 16/32-bit microprocessor, and the 68920 is
designed for the 32-bit 68020. Both MACs are fabricated in
2.5 um HCMOS. containing over 90 000 transistors, and they
are architecturally identical. However, the 84-pin 68910
has a 16-Mbyte address range (24-bit address), while the
address range of the 120-pin 68920 matches the 68020’s
4-Gbyte address space (32-bit address). A third chip, the
68905 with most of the 68920’s features. will be available
this year for softwarc development.

In a multiprocessor system, therec would be one MAC
for every microprocessor, one of its jobs being to control
that processor’s external cache memory. The cache is made
up of static RAMs and can be any size between 1 and
32 Kbytes.

The chip itself contains three main subsystems: a cache
controller, a translation look-aside buffer (TLB), and a
microcontroller (Fig.1). The cache controller provides all
the matching and control logic needed to maintain an
external static RAM as the data portion of the cache. while
the translation look-aside buffer helps to translate a virtual
address into its physical counterpart in main memory.

w
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These two subsystems in particular help the overall system
performance. They allow write operations to overlap with
subsequent read operations, and permit memory manage-
ment and cache operations to overlup subscquent read
operations. Also. memory management and cache operations
can overlap as well. The third sub-scction is the micro-
controller that performs several tasks, among them up-
dating the translation look-aside buffer.

The chip provides unusually flexible memory system
control. It allows the designer to choose from a variety of
virtual memory and memory protection schemes. The
engineer can also create a multiprocessor system simply by
adding processor-controller pairs and making minor changes
to the operating system.

VIRTUAL MEMORY

The MAC's virtual-address space matches that of its us-
sociated processor. When the chip receives a virtual address.
it checks the content-addressable memory in the cache
controller to sec if the address is in the cache. If it is and
access to it is permitted, the MAC directs the cache contents
to the microprocessor, along with the Data Acknowledge
(DTACK) handshake the processor expects.

The translation look-aside buffer is uccessed at the same
time as the cache controller, but it activates the system
only if the latter signals that the cache does not contain the
desired information. In that case, if there is a matching
physical address in the buffer’s content-addressable memory
and access is permitted, the physical address is presented to
the system memory and a memory access is started.

If, on the other hand. the translation look-uside buffer
does not contain the virtual-to-physical address map, it
must get that map to complete the access. To do this, the
chip’s microcontroller asserts its Halt and Bus Error (BERR)
signals to acquire the system bus from the processor. Then
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MIEMORY-ACCLESS CONTROLLERS

VIRTUAL 1/0

As well as calculating physical addresses from virtual ones,
the MAC can use virtual addresscs of the 1/0 functions, and
thus creates a “virtual™ [/O. This is particularly important for
paged virtual memory, where logically contiguous pages may
not occur in consccutive locations. Without virtual 1/0, disk
operations, for one thing, would require complicated compu-
tations in software to read and write data that is across
scattered pages. However, the controller solves this problem
by allowing a DMA controller (for example. a disk controller
to use virtual memory.

The 1/O unit indicates with a function code bit de-
signated FC3 that it is performing an 1/O rather than a pro-
cessor memory reference. When FC3 indicates that an
address is an 1/O reference, all protection checking is
suspended and the remaining function code bits, FCQ to
FC», define which I/O controller is involved. It is necessary
to define the I/O controller, because the MAC must report
any errors caused by illegal accesses by an I/O unit, and
FCq-FC» identify the offending unit.

Because multiple I/O crrors can occur before the pro-
cessor can investigate the reason, a single error register in
the controller is not enough. Instead, a communication arca
in main memory, indexed by the I/O address, is dedicated
to writing I/O error messages (the portion of memory in-
dexed by device 0 is reserved for the processor).

When an error occurs, the MAC writes an error message
into the appropriate memory area. There the most signifi-
cant bit of an error message field indicates whether it is a
valid error message. The field also indicates the memory
region and address at which the error occurred, as well as an
crror message number to identify the cause. In addition the
MAC aborts a transfer with a BERR signal to the peripheral.

When an 1/O controller receives the abort, it interrupts
the processor, which in turn exccutes an interrupt service
routine to identify the failure. This routine detcrmines the
I/O unit number and uses it as an index into the memory's
communication area. There the routine searches for all
valid crror messages, processes them. and resets the most
significant error bit.

CACHE ADVANTAGE

An important benefit of the controller is to lighten the load
on the system bus. so that more processors can be added.
In a typical 68000-based virtual memory system with a
cache, a typical program will, on average, rcad on 85%
of its memory accesses and write on 15%. Since about 90%
of the read accesses will be satisfied by the cache memory.
the system bus is lightly loaded.

In contrast. in a non-cache system, the processor must
access the bus for every memory reference. But with the
controller and a cache memory. this figure can be reduced
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to 23% of all references. This conclusion is derived from the
following formula: percentage of bus uccesses = read miss
rate x percentage of read accesses + percentage of write
accesses = 0.1 x 0,85 +0,15=23%.

Thus, with a cache system, a designer can add a few pro-
cessors without significantly reducing performance. Still,
with ordinary memory controllers, a processor must wait if
it tries to access a bus that is occupied. With the MAC,
however. this is not a common occurrence. since (as noted
carlier) it overlaps write operations with any read opera-
tions that are resolved by the cache memory. In fact,
simulations show that using the MAC four processors can
share a VMEbus without an appreciable decline in per-
formance.

Multiprocessing makes demands on software as well as
hardware. and here, too, the MAC distinguishes itself by
letting the designer mark pages or segments of the main
memory as non-cacheable. This capability is necessary when
access to sections of software must be limited to one pro-
cessor at a time. When the controller encounters such a
page or segment, it places the page or segment mapping
information in its translationJook-aside buffer, but it never
places the page or segment in cache. Thus it prevents access
by more than one processor at a time.

The controller offers a similar solution for acquiring
semaphores — locations used to restrict access to a section
of code to one processor at a time. Say a processor has a
semaphore in its cache. If another processor attempts a
semaphore action on the same semaphore, the semaphore
values seen by both processors could be different. Ulti-
mately this might result in a software crash. The MAC
solves this problem by marking the semaphore itself as un-
cacheable.

Furthermore, marking a segment or page as uncacheuble
is also useful for I/O operations. For example, in an ordinary
cached system that rcads data from a UART (universal
asynchronous receiver-transmitter), the data will end up in
the caches as well as in the main memory. When the pro-
cessor attempts to read successive characters, it will get
stale data from the cache rather than updated characters
from the UART. It is nccessary therefore that all data arcas
for devices that can change state autonomously — /O devices
and coprocessors, for example — be marked as uncacheable.

If more than four processors are required in a design,
the MAC uses a powerful multiprocessing scheme that adds
a relatively small local memory to cach processor (Fig.6).
Whenever the processor accesses a page. the MAC will
check to see if that page is in a local memory and specifi-
cally within the local memory of the requesting processor.
If the page is in local memory, the access takes place un-
hindered. If it is not, however. the MAC sends a Bus Error
signal to the processor, which then loads the local memory
with the requested data. This is analogous to paging data
from the disk to RAM. and it occurs unseen by the pro-
grammer.
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Integrierte HE-Schaltungen fiir transportable Geriite zur
Nachrichteniibermittlung

Dic beiden integrierten HE-Schaltungen NIEE602 und N1:604 konnen
noch in cinem Frequenzbereich cingesetzt werden. in dem bisher
integrierte Kleinleistungs-H-Stuten nicht mehr arbeiten. Dic hier
vorgestellten Schaltungen cignen sich daher fiir den Finsatz in zahl-
reichen heute vorkommenden Anwendungen zur Nachrichtentiber-
mittung. Wegen der geringen erforderlichen Versorgungsleistung
sind diese integrierten Schaltungen pridestiniert fiir dic Verwendung
in tragbaren Funkgeriiten und anderen Ubertragungseinrichtungen,
dic in modularer Weise aulgebaut sind.

Dic integrierte AM-Empfingerschaltung TDA1072A

Dic integricrte AM-Empringerschaltung TDAL0O72A enthiilt alle
Stuten. die tiir die Signalverarbeitung zwischen Antenne und NI-
Leistungsverstiirker erforderlich sind. Durch den grossen dy namischen
Iingangsspannungsbercich und die geringen aattretenden Signal-
verzerrungen ist die Schaltung besonders fiir den breiten Einsatz in
Autoradios, Heimemptiingern und Tunern gecignet. Der Schal-
tungsentwurl’ beriicksichtigt  dic cenwirtigen  beim Bau von
AM-Empfingern  vorhandenen  Trends:  Varicap-Dioden-Abstim-
mung, AM-Stcrco-Uhcrtmgung und  Suchlauf-Abstimmung.  Der
amplitudengeregelte Oszillator sorgt fiir schr niedrige Signalverzer-
rungen und cine hohe Spektralreinheit des Oszillatorsignals sogar
dann, wenn die Abstimaiung Gber Varicap-Dioden vorgenommen
wird.

Mit Mcmory Access-Controllern erziclen Mikrocomputer den Daten-
durchsatz von Minicomputern

Dic Mikroprozessoren SCN 68010 und SCC 68020 sollten in der
Lage sein, den Datendurchsatz cines VAX-Minicomputers zu cr-
reichen: in der Praxis entsprechen sie jedoch diesen Irwartungen
nicht. Fin MAC (Memory Access Controller). wice der SCC 68910
oder SCC 68920, kann hier Abhilte schatfen. Sie vercinigen in sich
cine Memory Management Unit, cinen  Kostengiinstigen  Cache-
Speicher sowie Schutzschaltungen gegen unberechtigten Zugritt,
um Wartezustinde und Busverkehr in Multiprozessorsystemen zu
reduzicren. Der SCC 68910 ist speziell fiir den 16/32-bit-Mikro-
prozessor SCN 68010 und der SCC 68920 fiir den 32-bit-Mikro-
prozessor SCC 68020 vorgeschen. Die Architektur der MACs ist
identisch. und beide werden in 2.5-um-HCMOS-Technologic her-
gestellt.

Ensemble de développement de vocabulaire a I'aide d’un ordinateur
personnel

La synthese de la parole néeessite essenticllement de générer e
logiciel utilisé par le synthétiseur. Les fabricants de sy nthétiseurs
vocaun_proposent des services de codage de la parole etfectuds habi-
tucllement sur une unité centrale  opération longue et couteuse
pour le client qui doit se rendre chee Ie fabricant. Une nouwvelle
méthode. utilisant un ordinateur personnel de type courant ¢t un
dispositif d’entréefsortic simple. permet deffectuer e codage et
I'édition ¢hez e client. Avee ce systéme. la parole synthétisée est
affichée sur un éeran sous forme graphique ¢t non sous forme codée,
de sorte que le client peut apprendre en une journée a dditer son
propre vocabulaire.

Des circuits CMOS rapides de haute qualité

Notre gamme de circuits CMOS rapides HC/HCT/HCV (HCMOS)
comprend des dispositits compatibles broche 4 broche avee de
nombreun circuits TTL-LS ¢t HE4000B. Hs sont réalisés en techno-
logic & Onyde Isold. mais selon des régles de configuration plus
strictes (structures de porte 3 gm avee oxyde de porte plus mincee).
s sont dotds de la méme immunité au blocage que nos CMOS
111:4000B ¢t de la qualité rigourcuse obtenue par une organisation
orientée vers absence totale de détauts. Tous nos circuits HCMOS
jouissent d'unc forte protection contre les décharges ¢lectrostatiques.
Le taux moyen d'erreurs opérationnelles préva pour 1985 est de
100 ppm. Des tests de durée de vie montrent que le taun de dé-
taillance 4 50 °C est inféricur 3 6 FITS (6 x 107°/h).

Des circuits de communication de données pour le microprocesseur
68000

Unc importante famille de circuits de communication de donndes a
cristal unique est disponible pour I'intertfagage avee le microproces-
seur 68000. L'urticle présente ces circuits périphériques capables de
mettre en ocuvre des protocoles variés sélectionnables par logiciel.
Commu ils cffectuent une grande partic du traitement néeessaire
pour interpréter les regles du protocole. ces circuits permettent au
concepteur de répondre facilement aux besoins de ce derier. Plu-
sicurs exemples de réalisation sont donnds.

Décodeur couleur multistandard sur un scul cristal

Les régions recevant des émissions TV sur différents standards
couleur ont besoin de téléviseurs capables de recevoir ces émissions
sans commutation manuelle supplémentaire. Deux nouveaun déeo-
deurs couleur multistandards & un scul cristal, le TDA4555 ¢t Ie
TDA4556. assurent la commutation automatique entre PAL. NTSC
¢t SECAM. Ces circuits ne different que par la polarité des signauy
de diftérence de couleur a leurs sorties. Lidentification ¢t la com-
mutation ne prennent guere plus d'une demi-seconde et dans Ies cas
ot les signaux sont faibles. bruyants ou fortement déformés. il est
possible de couper la reconnaissance automatique des standards
(ASR) ¢t de choisir le standard manucllement.

Circuits intégrés radiofréquence pour matéricls de communications
portables

Deun circuits intéprés radiofréquence, le NE602 ct le NE604, qui
fonctionnent & des réquences que ne pouvaient atteindre les dis-
positifs a basse puissance. permettent de réaliser des cireuits réeep-
teurs utilisables dans la plupart des applications actucelles de com-
munications. La faible consommation de ces circuits intéerés Ies
rend idcals pour les postes de radiophonice cellulaire et autres ap-
parcils de communications portables.

Circuit récepteur AM. intégré

Le TDAT072A est un réeepteur radio A.M. intégré qui réalise toutes
les fonctions entre Fantenne et Pamplificateur de puissance audio.
La gamme ¢tendue des signaux dynamiques d'entrée qu'il peut
capter ¢t son faible taux de distorsion le rendent approprié aux
autoradios, récepteurs domestiques et tuners. Le circuit a ¢té réalisé
sclon la conception actuclie de la partic A.M. des réeepteurs radio:
accord par diode varicap. possibilité de stéréophonic ¢n AM. ¢t
recherche Clectronique: en outre. i est ¢quipd d’un oscillateur
command¢ en tension ¢t fournit des signaux a tres faible distorsion
et réponse spectrale parfaite méme avee accord par diodes varicap.

Des contrdleurs d’acces mémoire donnent a des microcontroleurs la
capacit¢ de traitement d’un miniordinateur

Les microprocesseurs 68010 ¢t 68020 sont censés avoir une capacité
de traitement équivalente a celle d'un miniordinateur VAX, mais. ¢n
pratique, il ne répondent pas a cette attente. On peut'y remédier a
I'aide de controleurs dacees mémoire comme le 68910 et Ie 68920.
Associant une gestion mémoire, une antémémoire peu coliteuse ct
unc protection d'accees. ceun-ci réduisent les attentes et le trafic du
bus duns les systémes multiprocesscurs. Le 68910 est spécifiquement
desting au microprocesseur 68010 16/32 bits, Ie 68920 au 68020
32 bits. Les controleurs dlacces mémoire ont une architecture
identique et tous deux sont réalisés en technologic HHCMOS 2.5 pym.

Sistema de desarrollo de voz con ordenador personal

Muchos trabajos asociados con la sintesis de voz consisten en generar
¢l programa para ¢l sintetizador. Aunque los fabricantes de sintetiza-
dores de voz ofrecen servicios de codificacion de voz, usualmente la
codificacion de vos se realiza en un procesador central — caro 'y con
pérdida de ticmpo para ¢l usuario que debe desplazarse al fabri-
cante. Un nuevo método, que utiliza un ordenador personal sencillo
y un dispositivo de E/S. realiza el andlisis y la edicion para ¢l usuario.
Con ¢l nuevo sistema, la vos sistetizada se visualiza graficamente
en una pantalla. no como codigo, de modo que la edicidn de voz se
pucede conocer en un dia.
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CMOS de gran velocidad y calidad

Nuestra gama de¢ CMOS de alta velocidad HC/HCT/HCV (HCMOS)
con incluye dispositivos terminales compatibles con muchos circuitos
CMOS HIEF4000B y LSTTL. Istdn fabricados con nucstra probada
teenologia de 6xido aislado pero con lincas impresas mis delgadas
(estructuras de puerta de 3 um con 6xido de puerta mds delgada).
I'stos comparten la inmunidad de nuestros CMOS 1140008, y la
gran calidad lograda mediante una organizacion orientada a la per-
feecion. Todos nucestros dispositivos incorporan un alto grado de
proteccion frente a danos por descargas clectrostiticas. Ll nivel de
rechazo medio en 1985 ¢s de 1000 p.p.m. Los resultados de prucbas
de vida indican una tasa de fallos a 50°C inferior a 6 FITS
(6 x 10°/n).

Periféricos del microprocesador 68000 para comunicacion de datos
Se dispone de una gran familia de periféricos monochip para comu-
nicacion de datos, que se acoplan con ¢l microprocesador 68000.
Iste articulo informa sobre cstos circuitos periféricos que pueden
introducir una amplia varicdad de protocolos scleccionables por
programa. Como c¢stos circuitos llevan a cablo la mayoria del proceso
necesario para interpretar las reglas del protocolo, permiten al
disenador cncontrar ficilmente sus requerimicntos, Se dan varios
cjemplos de diseino.

Decodificador de color de normas multiples en un solo chip

In las zonas que reciben transmisiones de TV en mids de una norma
de color, los receptores de TVC nccesitan mancjar transmisiones
dc normas multiples sin conmutaciones manuales adicionales. Los
dos decodificadores de color multi-estandar v monochip TDA 4555
v TDA 4556 cumplen csta  funcidn permitiendo la conmutacion
automatica entre PAL, NTSC v SECAM. Ambos Cl dificren solamente
en la polaridad de las sciales de diferencia de color de sus salidas. La
identificacion v la conmutacion de se Hevan a cabo en poco mds de
medio segundo, y si las seiales son débiles, ruidosas o muy distorsio-
nadas. ¢l reconocimicnto automatico de norma (ASR) se desconecta
y s¢ clige manualmente.

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.7 NO.1, 1985

Circuitos integrados para cquipos portatiles de comunicaciones

Dos circuitos integrados de R.F.. ¢l NI: 602 v NE 604, que trubajan
a frecuencias que no se podian obtener anteriormente en dispositi-
vos de R.I". de baja potencia, permiten el diseno de circuitos recep-
tores adecuados para muchas aplicaciones actuales de comunica-
ciones. Con su bajo consumo. cstos circuitos integrados son ideales

para radio cclular v otros cquipos portitiles dec comunicaciones.

Circuito receptor de A.M. integrado

Il TDAI072A s un circuito integrado de radio AM. que realiza
todas la funciones activas entre la antena y cl amplificador de po-
tencia de audio. Su capacidad para mancjar un amplio margen dina-
mico de scnales de entrada v su baja distorsion lo hacen adecuado
para usarlo ¢n un amplio margen de autoradios, radios vy sintoniza-
dores. Il circuito ha sido disenado para cumplir Jas actuales tendencias
en ¢l diseiio de la seccion de A.M. de una radio: sintonia con diodo
varicap, posibilidad de A.M. ¢stéreo y bisqueda de sintonia cléctro-
nica. y realizaun VCO que proporciona seiales de muy baja distorsion
v oalta purcza espectral incluso cuando se sintoniza con diodos
varicap.

Controladores de acceso a memoria para dar a los microordenadores
la potencia de los miniordenadores

Los microprocesadores 68010 y 68020 pucden tener la capacidad
de mancjo de datos de un miniordenador VAX, pero en la prictica
no satisfacen las previsiones. Sin embargo. un MAC (Controlador de
acceso a memoria), como ¢l 68910 y ¢ 68920, pucden remediar esta
situacion: combinan lu dircecion de memoria, con una proteceion de
acceso de bajo coste, para reducir estados de espera v trifico del bus
en sistemas de multiprocesadores.- I'1 68910 ¢s especilico para ol
microprocesador 68010 de 16/32 bitios y ¢l 68920 para ¢l 68020 de
32 bitios. I'stos MACS son estructuralmente idénticos v ambos estin
fabricados en HCMOS de 2.5 pm.
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