







































































Interference suppression for FM radios

D.J. VAN DER WAL

The high-quality reception capability of f.m. radios is
often marred by the intrusion of h.f. interference
radiated by vehicle ignition systems, neon signs and
atmospherics. This type of interference is characterised
by brief pulses with steep flanks and a repetition rate
dependent on the nature of the source. Although such
interference can be minimised by accurate i.f. alignment,
precise tuning and a well-balanced demodulator, it
cannot be entirely eliminated by these means. We there-
fore developed our well-known interference absorption
integrated circuit TDA1001 for incorporation between
the demodulator and audio output stages of an f.m.
radio without the need for circuit modification. Since
its introduction, the TDAI1001 has been setting the
industry standard for noise absorption in f.m. radios,
and several other manufacturers have now produced ICs
with identical circuitry.

In accordance with our policy of constantly re-
viewing the performance required from our components
in the light of our customers’ experience, we have now
considerably improved the circuit and allocated it the
new type number TDA1001A. The differences between
the TDA1001A and its predecessor are:

— The relationship between the trigger sensitivity and
the noise at the input of the TDAI1001 is subject to a
rather wide spread due to the tolerance of internal
components. The influence of the spread of values of
internal components has been eliminated in the
TDAI1001A.

— Interference pulses are unable to trigger the TDA1001
in the presence of high-level noise because the noise-
operated gain control circuit continues to reduce the
trigger sensitivity as the noise level increases. In the

TDAIOOI1A the trigger sensitivity remains constant if
the noise level exceeds a predetermined threshold.

— The active filters in the TDA1001 have an open-loop
gain of 60dB and their stability is defined by a phase
margin of about 45° and a gain margin of about 6 dB.
In the TDA10O1A, the open-loop gain of the active
filters has been reduced to about 40dB resulting in
improved stability defined by a phase margin of
about 70° and a gain margin of about 20 dB.

Although the TDAI10OOIA can be incorporated in all
types of f.m. radio, this article concentrates on its use in
car radios where it can also eliminate the expense of
suppressing interference radiated by the electrical .

circuits of the car and by tyre static. The main features
of the TDA1001 A are:

e Operates from a supply of 8V to 15V d.c.

e Can function in ambient temperature between
~30°C and +80°C.

o After interference 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
extremely 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.
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LSI circuit for AC motor speed control

B.G. STARR and J.C.F. van LOON

In the past, sinusoidal Pulse-Width Modulation (PWM)
speed control systems for three-phase a.c. motors have
been produced in a number of different forms. However,
no single system has been completely satisfactory. High
costs, circuit complexity, output variation with tempera-
ture. ctc. have all prevented the widespread application
of this potentially attractive method of a.c. motor speed
control. This article describes a purpose-designed LSI
circuit. type HEF4752V. which has been developed
specifically for signal generation in such systems, and
overcomes all the previous disadvantages. The IC is
manufactured using locally-oxidised complementary
MOS technology (LOCMOS) and is mounted in a
standard 28-pin dual-in-line package.

This is the third in a series of articles all devoted to
our a.c. motor spced control system. A general introduc-
tion to this subject is given in Refs.] and 2, and a
description of an inverter circuit developed specifically
for the system is given in Ref.3.

PWM CONTROL OF A.C. MOTORS

A block diagram of our PWM speed control system is
shown in Fig.1. In this system, the output waveforms
from the three phases Red (R), Yellow (Y), and Blue (B)
of a six-element inverter consist of sinusoidally modulated
trains of carrier pulses, both cdges of each pulse being
modulated to give an average voltage difference between
any two of the output phases which varies sinusoidally.
This is illustrated in Fig.2 for a carrier wave having 15
pulses for each cycle of the inverter output.

Figure 2a shows the 15-fold carrier, Fig.2b the double-

edge modulated R-phase, and Figs.2c and 2d show the
double-edge modulated Y and B phases. The line-to-line
voltage obtained by subtracting the Y-phase from the
R-phase is shown in Fig.2e.

A detail of the double-edge modulation of a carrier
wave is shown in Fig.3. Each edge of the carrier wave is
modulated by a variable time &, where 6 is proportional
to sina, and a is the angular displacement of the
unmodulated edge. The modulation of a 15-fold carrier
requires a total of 30 & values.

The modulation of the output waveforms is achieved
by opening and closing the upper and lower switching
elements (transistors or thyristors) in each phase of the
inverter. Closing the upper element gives a high output
voltage, and closing the lower element gives a low output
voltage. The basic function of the PWM IC is to provide
three complementary pairs of output drive waveforms
which, when applied to the six-element inverter, open
and close the switching elements in thc appropriate
sequence to producc a symmetrical three-phase output.
The drive waveforms are supplied to the inverter via
buffer amplifiers with isolation where necessary. The
integrated circuit is completely digital, so that the repeti-
tion frequency of the PWM signal (switching frequency)
is always an exact multiple of the inverter output
frequency. This results in excellent phase and voltage
balance and consequent low motor losses.

A 15-fold carrier multiple is used only for the highest
motor speed range. To improve the pulse distribution at
lower motor speeds the switching frequency is derived
from higher multiples of the inverter output frequency.
A hysteresis between the switching points is included to
avoid jitter when operating in these regions. Typical
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PCM codec with on-chip digital filters

D. J. G. JANSSEN and L. v. d. MEEBERG

In EC&A Vol.2, No. 1 we gave a brief description of a
new approach to the design of an integrated PCM codec
for telephony. It was explained that one of the major
difficulties in designing a monolithic PCM codec, together
with its filters, is obtaining sufficient accuracy and long-
term stability for the 3.4 kHz low-pass analog filters.
Although the comparatively long time-constants required
can be achieved with integrated switched capacitor
ladders, this technique has yet to be proved as far as its
long-term (up to 20 years) stability is concerned. A
second obstacle to codec integration is the additional
process control required for integrating the weighted
current-sources or ladder networks of resistors which
define the quantising levels in the encoder and decoder.
Finally, if the integrated codec incorporates precision

analog circuitry, the testing procedures are time con-

suming and costly.

In our new single-channel PCM codec. the need for
high-resolution quantising has been eliminated and the
transfer function requirements for the anti-aliasing
analog filters have been simplified. The need for accurate
quantising is overcome by using Sigma-Delta modulation
as an intermediate pulse code. The high sampling rate
then allows the use of low-performance analog filters.
Digital code converters recode the Sigma-Delta bit-
stream into standard PCM and vice-versa. The steep
band-limiting function at 3.4 kHz is performed by non-
recursive digital filters.

The new design allows the precision analog circuitry
and associated high-performaiice filters of a conventional
codec to be replaced by digital circuitry. The circuit

fully meets the technical requirements of the telephone
industry and allows rapid 100% testing of the integrated
circuitry by a special scan-test method.

DESIGN PHILOSOPHY

Since the voice signals in tclephony PCM systems are
sampled at 8kHz, a vital part of a conventional PCM
encoder is an analog filter which limits the bandwidth of
the input signal to 4 kHz. This filter must meet the
CCITT requirements for small ripple in the passband and
sharp cut-off. At the output of a conventional PCM
decoder, the out-of-band components of the recon-
stituted analog signal are suppressed by a sharp cut-off
analog filter similar to the onc preceeding the encoder.
In a typical encoder circuit, the band-limited analog
signal is sampled at 8 kHz and converted into digital
form by a companding A to D converter. The decoding
process takes place in the reverse scquence.

The most popular technique for A to D and D to A
conversion in PCM codecs is successive approximation in
which the quantising levels are defined by weighted
current-sources or resistors. The required signal-to-noise
ratio demands that the converters have a resolution of
twelve bits. The filtering, A to D conversion and D to A
conversion require precision analog circuitry on the chip.
It is desirable to minimise this precision circuitry to
achieve the necessary long-term stability and facilitate
rapid testing.

Much of the information contained in this article is derived from a paper presented by Mr. v. d. Meeberg on June 10th. 1980 at the IEEE
sponsored International Conference on Communications (ICC'80) in Seartle, Washington, USA.
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PCM CODEC

TECHNOLOGY AND FUTURE
DEVELOPMENTS

Most of the digital circuits of the codec such as data
shift rcgisters, ROMs, accumulators and D to A con-
verter are repetitive structures that make the design
eminently suitable for LSI. The present codec is imple-
mented as (wo separatc integrated circuits: an encoder
and a decoder. Inexpensive NMOS technology has been
used to achicve low cost. A 4-phase dynamic design tech-
nique minimises the power consumption. As soon as
available technology allows, the entire codec with its
associated filters will be integrated on a single chip. In
the next version of the integrated codec, the lincar-phase
filter in the encoder will be replaced by a minimum
phase filter. The filter in the decoder can be changed
from linear-phase to minimum-phase by simply changing
thec ROM programming mask. Most of the present off-
chip components, i.c. the comparator and the loop filter
of the Sigma-Delta modulator in the encoder, and the
analog post-filter of the decoder, will be integrated in a
futurc generation of the codec.
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Abstracts

Gate turn-off switch

The gate turn-oft switch (GTO) combinces the high blocking
voltage and high switching currcnt of the thyristor with the case
of gatc drive and speed of the transistor. This article describes
the BTWS8 scrics GTO and compares it with other fast switches.
A number of possible application areas arc suggested.

Development of digital filters using the 8X300 microprocessor

Digital filters arc an attractive alternative to thcir analoguc
counterparts. They can be exhaustively analyscd and changes can
be casily made to filter paramcters. This article describes a digital
filter development system using the 8 X300 microprocessor with
the 8X300 Development and Monitoring System. Filter coeffi-
cients and data arc stored ina 64-word X 16-bit memory. Rcading/
writing, multiplication and addition of cocfficients are described.
The article concludes with a simple filter example.

LSI circuit for AC motor specd control

The disadvantages of Pulse Width Modulation (PWM) speed
control systems for a.c. motors have now bcen overcome by the
development of a purpose-designed LSI circuit for signal genera-
tion. This article describes the internal organisation of the circuit.
There is a full description of the various input/output facilitics,
and detailed uscr advice is given. The article is the third in a
serics describing our PWM speed control system.

Monolithic 14-bit digital-to-analogue converter with 85dB S/N
ratio

Sound recording and reproduction systems that usc digital
signal processing imposc stringent requircments on the perform-
ancc of the digital-to-analoguc converters (DACs). Many of
these systems demand 16-bit converters to obtain acceptable S/N
ratio and lincarity. A new mcthod of current division called
dynamic element matching is used in the TDA1540 DAC to
achicve a S/N ratio of 85 dB for audio signals, sampled at 44 kHz,
in a 14-bit converter. Dynamic clement matching eliminates
trimming. The TDA1540 is monotonic over the temperature
range —25 to +70 °C and requirces no deglitching circuit.

PCM codec with on-chip digital filters

A new approach to the design of a single-channel PCM codec
eliminatcs the need for high-resolution quantising and simplifies
the transfer function requircments for the anti-aliasing analogue
filters. The nced for accurate quantising is overcome by using
Sigma-Delta modulation as an intermediatc code. The high
sampling rate then allows low-performance anti-aliasing analogue
filters to be used. Digital code converters recode the Sigma-
Delta bit-strcam into standard PCM and vice-versa. The sharp
band-limiting function at 3.4 kHz is pcrformed by non-recursive
digital filters which have well-proved long-term stability and can
be more easily tested than complex (sampled) analogue filters.

Abschaltthyristoren

Der iiber dic Steuerclcktrode abschaltbare Thyristor vercinigt
dic hohe Spannungsfestigkeit und Strombclastbarkeit des Thy-
ristors mit der cinfachen Stcucrbarkeit und hohen Schaltge-
schwindigkeit des Transistors. Dieser Artikel beschreibt dic Ab-
schaltthyristoren der Reihe BTWS8 und vergleicht sic mit
anderen schnellen Schaltern. EFine Anzahl méglicher Anwen-
dungsbereiche wird vorgeschlagen.

Entwicklung von digitalen Filtern mit dem Mikroprozessor
8X300

Digitale I‘ilter sind cinc attraktive Alternative zu ihren analogen
Gegenstiicken:  sic lassen sich erschdpfend  analysicren, und
I'ilterparameter kénnen Ieicht gedndert werden. Dieser Beitrag
beschreibt ein System zur cntwicklung digitaler Filter, das den
Mikroprozcssor 8X300 in Verbindung mit dem 8X300-Entwick-
lungssystem DMS benutzt. Iilterkoceffizienten und Daten werden
dabei in cinem 64 Worte X 16 bit-Speicher autbewahrt. Lesen/
Schreiben, Multiplikation und Addition von Koeffizienten werden
beschrieben. Der Beitrag schlicsst mit cinem cinfachen Iilter-
beispicl ab.

LSI — Schaltung fiir Drehzahlregelung von Wechselstrommotoren

Dic Nachteile der Drehzahlregelung von Wechselstrommotoren
durch Pulsbreiten-Modulation sind jetzt durch dic Iintwicklung
ciner speziellen LSI-Schaltung zur Signalerzcugung iiberwunden
worden. Der Artikel beschiiftigt sich mit demm Aufbau dicser
Schaltung. Dic Fin- und Ausgabecinheiten der Schaltung werden
vollstindig beschrieben und ausfiihrliche Hinweise fiir den An-
wender gegeben. Dicser Artikel ist der dritte in ciner Scric, die
Drchzahlregelung durch Pulsbreiten-Modulation behandelt.

Monolithischer 14 bit-Digital/Analog-Konverter  mit 85 dB
Rauschabstand (S/N)

Ton-Aufnahme-und Wiedergabesysteme, dic digitale Signal-verar-
beitung verwenden, stellen strenge Anforderungen an dic Iigen-
schaften von Digital/Analog-Konvertcrn. Viele dieser Systeme
bendtigen 16 bit-Konverter, um cinen akzeptablen Rauschabstand
und geniigend hohe Lincaritdt zu crziclen. In der integricrten
Schaltung TDA1540 wird cine neuc Mcthode der Stromteilung
angewandt, dic als ‘“dynamic element matching” bezeichnet
wird. Hiermit wird bei Tonsignalen, dic mit 44 kHz abgctastet
werden in cinem 14 bit-Konverter ein Rauschabstand (S/N) von
85dB crreicht. Die neue Stromteilungsmethode crmaglicht es,
ohne jeden Abgleich auszukommen. Dic Schaltung TDA1540
verhilt sich im Temperaturbercich von —25 bis +70 °C monoton
und bendtigt keine Schaltung zur Unterdriickung lautzeitbeding-
ter Storimpulse.

PCM-Codern/Dccodern mit digitalen Filtern auf dem Chip

Mit eincr ncucn Mcthode ist es beim lintwurf von Einkanal-
PCM-Codern/Decodern  jetzt  moglich, cinc  hochauflésende
Quantisicrung zu vermciden und dic Anforderungen an dic
Ubecrtragungsfunktion des Analogfilters herabzusetzen. Dic Not-
wendigkeit ciner hochauflésenden Quantisicrung wird  dabei
durch Verwendung ciner Sigma-Delta-Modulation als Zwischen-
codc bescitigt und dic hohe Abtastrate crmoglicht dann den
Finsatz von cinfachen Analogfiltern. Digitale Code-Konverter
sctzen den Sigma-Delta-Bitstrom in ein Standard PCM-Signal um
und umegckehrt. Die scharfe Bandbegrenzung bei 3,4 ktz wird
durch nichtrecursive Digitalfilter erreicht, dic cine gute Lung-
zeitstabilitdt besitzen und Icichter als komplizicrte getastete
Analogfilter gepriift werden konnen.
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Commutateur a grille de contréle a semiconducteurs

Ce commutateur a grille dc contrdle (GTO) associc la haute
tension de blocage ct le courant dc commutation élevé du
thyristor & la commodité de commande de grille et 3 la rapidité
du transistor. Cct article décrit le commutatcur a grille de con-
trole dc la sérics BTWS8 ct le compare a d’autres commutateurs
rapides. Diverses applications possibles sont suggérées.

Développement de filtres digitaux a I'aide du microprocesseur
8X300

Les filtres digitaux sont susceptibles de remplacer avantageuse-
ment leurs homologues analogiques. Ils pcuvent Ctre analysfzs
complément ct lcurs paramétres pcuvent étre aisément modifiés.
Cet article décrit un systéme de dévcloppement de filtre digital a
I"aide du microprocesscur 8X300 ct du Systémc de Dévcloppe-
ment et de Surveillance 8X300. Les cocfficicnts ct les données
du filtre sont cnregistrés dans unc mémoirc de 64 mots X 16 bits.
Les processus de lecture/écriture, multiplication et addition de
coefficients sont décrits. L’article sc tcrmine par I’excmple d’un
filtre simple.

Circuit LSI pour régulation de vitesse de moteurs alternatifs

Les inconvénicnts des dispositifs de régulation dc vitesse des
motcurs alternatifs 3 modulation par impulsions de durée variable
(PWM) vienncnt d'étre surmontés par la misc au point d'un
circuit LSI spécial pour la génération de signaux. L'article
décrit I'organisation internc du circuit. Il conticnt unc descrip-
tion complcte des divers dispositifs d’cntrée/sortic ct donne des
rccommandations détaillées a I'intention dc I'utilisateur. Clest le
troisicme d’unc séric consacrée a notre dispositif de régulation de
vitcsse PWM.

Convertisseur digital-analogique monolithique 14 bits a rapport
signal/bruit dc 85 dB.

Les systémes d’cnregistrement ct de reproduction du son qui font
appel au traitement digital dc signaux cxigent des convertisseurs
digitaux-analogiqucs des performances particuliérement élevées.
Nombre de ccs dispositifs nécessitent ’emploi de convertisscurs
16 bits pour obtcnir un rapport signal/bruit et une lindarité
acceptables. Unc nouvclle méthodc de division du courant,
appclée “dynamic element matching”, cst utilisée dans lc con-
vertisseur digital-analogique TDA1540 pour obtenir un rapport
signal/bruit dc¢ 85dB pour les signaux audio, échantillonnés a
44 kHz, dans un convertisscur 14 bits. Le “Dynamic clcment
matching” rend inutile le réglage de capacité. Lc TDA 1540 est
monotonique dans la gamme dc température —25 & +70°C ct
n’a pas besoin dc¢ circuit anti-parasites.

Codeur décodeur i modulation par impulsion codées avec filtres
digitaux sur microplaquctte uniquc.

Unc nouvelle méthode d*étude d'un codeur décodeur monovoie
i modulation par impulsions codées évite la nécessité d'une
quantification a haute résolution ct simplifie lcs spécifications de
la fonction de transfert pour les filtres analogiques anti-crreurs
d'identification (“‘aliasing™). La nécessit¢ d’une quantification
précisc est ¢vitée par I’emploi de la modulation Sigma-Delta
comme codc intermédiaire. La fréquence d’échantillonnage
élevéc permet alors ’emploi dc filtres analogiques anti-crreurs
d’identification a basscs performances. Des convertisscurs de
code digital rccodent Ic flot de bits Sigma-Delta en modulation
par impulsions codces standard et vice-versa. La fonction de
limitation dc bande a 3,4 kHz est assuréc par des filtres digitaux
non-récursifs, qui ont une stabilité¢ 3 long termc éprouvée ct
pcuvent étre testés plus facilement que des filtres analogiques
(échantillonnés) complexes.

ABSTRACTS

Conmutador de semiconductor controlado por puerta

1 conmutador controlado por pucrta (GTO) combina la elevada
tension de bloqueo y la clevada corriente de conmutacién del
tiristor con la facilidad de control por pucrta y rapidez de con-
mutacion del transistor. Estc breve articulo describe ¢l conmu-
tador controlado por puerta de la serie BTWS8 y lo compara con
otros conmutadores rapidos. Se sugicren algunas de las arcas de
aplicacion posibles.

Desarrollo de filtros digitales con el microprocesador 8X300

Los filtros digitales son una atractiva altcrnativa con rcspecto a
sus contrapartidas analdgicas. Estos pueden ser analizados ex-
haustivamente y se pueden realizar ficilmentc cambios en los
paramctros del filtro. Este articulo describe un sistema de desar-
rollo dc filtro digital que utiliza el microprocesador 8X300. Los
coeficientes del filtro y los datos son almaccnados ¢cn una memo-
ria dc 64 palabras X 16 bits. Se describen las operacioncs de
lectura/escritura, multiplicacion y suma de cocticientes. El arti-
culo concluye con un cjemplo sencillo de filtro.

Circuito LSI para control de velocidad de motores de C.A.

Las desventajas de los sistemas dc control de velocidad por
modulacidon de anchura de impulsos (PWM) para motores de
corricnte alterna han sido climinadas ahora con el desarrollo de
un circuito LSI disciiado a proposito para generacion dce scial,
Iste articulo describe la organizacion del circuito. Se da una
descripcion detallada dc las diversas posibilidades de cntrada/
salida y algunos conscjos detallados al usuario. Este articulo cs
el terccro de una serie que describe nuestro sistema de control
de velocidad por modulacidn de anchura de impulsos.

Convcrtidor digital-analdgico monolitico de 14 bits con una
relacion senal/ruido de 85 dB

Los sistemas de grabacion y reproduccion de sonido que utilizan
un proceso digital de senal, imponen severas exigencias a las
caracteristicas de los convertidores digital-analégico (CDA).
Muchos dc estos sistemas necesitan convcrtidores de 16 bits
para obtener una linealidad y una relacion sefal-sonido acept-
ables. En el convertidor digital-analdgico TDA1540 se utiliza
un nucvo método de division de corriente, llamado adaptacion
dindmica del elemento, con lo que se consigue una relacion
scnal/ruido de 85 dB para senales de audio, muestreada a 44
KHz, e¢n un convertidor de 14 bits. La adaptacion dinamica
del clemento climina el ajuste. El TDA1540 es monotonico en
cl margen dc tempceratura de 25 a 70 ° C y no necesita circuito
de supresion de dleas.

Codigo PCM con filtro digital

Una nueva aproximacion al disefio de un sistema de codifica-
ciéon PCM de un canal elimina la necesidad dc cuotificacion dc
alta resolucién y simplifica los requisitos de la funcién de trans-
ferencia de filtros analdgicos. La necesidad de una cuantifica-
cién precisa sc cvita utilizando modulacién sigma - delta como
cddigo intermedio. La elevada velocidad de muestreo permitc
por lo tanto el uso de filtros analdgicos scncillos. Los converti-
dores digitales de codigo pasan el grupo dec bits codificado en
sigma - delta a un codigo estandar PCM y viceversa. La limita-
cion dc banda con una brusca caida a 34 MHz se rcaliza
mcdiante filtros digitales no recursivos que tienen buena csta-
bilidad a largo plazo y se pucden probar mas facilmente que
los filtros analogicos complejos.

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.2 NO.4, AUGUST 1980 255









	Electronic components & applications

	Contents

	F. BURGUM, E. B. G. NIJHOF, and A. WOODWORTH

	OPERATION

	COMPARISON WITH OTHER POWER SWITCHES

	DRIVE CIRCUITS

	APPLICATION AREAS

	D.C. motor control

	A.C. motor control

	Full-wave a.c. controller

	TV deflection

	Switched-mode power supplies

	Series-resonant converter

	BRIEF DATA FOR BTW58 GTO

	J. A. A. DEN OUDEN

	8X300 DIGITAL FILTER SYSTEM

	8X300-DMS-2KMC board

	Multiplier subsystem

	Control sequencer

	READ MO DATA 	 X L X H X" L X~ H X L X H X L X

	X XA X


	Multiplier memory

	Multiplier

	Output multiplexer and data formats

	FILTER EXAMPLE

	Data range and clamping

	Round off

	Processing software overhead

	Auxiliary routines

	Analogue to digital conversion

	Digital to analogue conversion

	Analogue low-pass input and output filters

	Sample timer

	ADDITIONAL INFORMATION

	REFERENCES

	D. J. VAN DER WAL

	OPERATING PRINCIPLES

	THE PRACTICAL INTERFERENCE ABSORPTION CIRCUIT

	The interference path

	The audio signal path

	B.G. STARR and J.C.F. van LOON

	PWM CONTROL OF A.C. MOTORS

	HEF4752V INTERNAL ORGANISATION

	INPUT/OUTPUT FUNCTIONS OF THE HEF4752V

	Inverter drive signals

	Data inputs


	Data inputs I, K, and L

	Data input CW

	a J	ÌÌJULÌ1J1L	IU. ri .1ÌUJ	1MJUUW1	[LTmUUUULJUI ormi '

	b n	n	n	n	n orci


	Data inputs A, B, and C

	Clock inputs


	Frequency control clock FCT

	Voltage control clock VCT

	Reference clock RCT

	Output delay clock OCT

	Control outputs


	Oscilloscope synchronisation RSYN

	Output voltage simulation VA V

	Inverter switching output CSP

	APPLICATION ADVICE

	Start/stop input L

	Switch-on conditions

	Minimum pulse width

	REFERENCES

	ERRATA



	Quality line

	CONTINUING IMPROVEMENT IN CONSUMER-BIPOLAR IC QUALITY

	LOCMOS FAILURE RATES APPROACH 10'9/h IN CERDIP

	Reproducibility

	IMPROVED RECTIFIER RELIABILITY FROM GLASS-BEAD DIODES

	Reliability

	Latch up

	Moisture-level control in cerdip

	Measured failure rates

	R. J. v. d. PLASSCHE

	STANDARD DIGITAL-TO-ANALOGUE CONVERSION TECHNIQUES

	DYNAMIC ELEMENT MATCHING

	Basic current divider

	Improved divider

	BINARY-WEIGHTED CURRENT NETWORK

	FILTERS AND BIT SWITCHES

	COMPLETE 14-BIT DAC

	PERFORMANCE

	Linearity

	Dynamic performance

	APPLICATIONS

	D. J. G. JANSSEN and L. v. d. MEEBERG

	DESIGN PHILOSOPHY

	THE ENCODER

	The Sigma-Delta modulator

	Operating principles

	The digital signal processor

	THE DECODER

	The digital filter


	Operating principles

	The D to A conversion via Sigma-Delta modulation

	BRIEF SPECIFICATION OF THE NEW CODEC

	TECHNOLOGY AND FUTURE DEVELOPMENTS

	ACKNOWLEDGEMENTS

	REFERENCES



	Research news

	UNCONVENTIONAL CUTS FOR QUARTZ RESONATORS

	IMPROVEMENTS IN MOBILE RADIO COMMUNICATION

	Single-sideband for v.h.f.

	Universal frequency synthesiser

	Channel sharing

	REFERENCE

	Publications news

	Solid aluminium capacitors

	Integrated AM radio TDA1072

	Hi-Bri colour picture tube with pigmented phosphors

	Whiskerless diodes quality control and reliability

	Industrial Microcomputer System

	Low-cost remote sensing radiometer using the RPY89 infrared detector



	Abstracts



