




































































An angle on the corners

the new approach in shadow-mask suspension systems

CEES ADMIRAAL and HENK BONGENAAR

Since domestic colour television appeared some 35 years
ago, the traditional way of suspending the shadow mask
in the picture tube has been by means of special mounting
springs at or near the centres of each side — even though
sound engineering principles dictate that a corner suspen-
sion system would be far more satisfactory. The reasons
for the traditional system are largely historical, dating
back to the early, round colour picture tubes. Shadow
masks of these tubes naturally had three mounting
springs spaced equally around the circumference, and as
these tubes evolved into the rectangular designs of the
'60s. it was technically simpler just to add an extra
mounting spring and to keep the springs at the centres of
each side. And. of course. once the suspension design
had been settled. it would have required a major develop-
ment programme and re-investment to switch to corner
suspension. something that. until recently, no manufac-
turer has felt the incentive for.

The change came with the advent of the flat-square
picture tube, which presented designers with new prob-
lems in terms of landing and colour purity, problems that
could best be solved by introducing a completely new.
optimized suspension system. It was at this time. during
the introduction of its own Flat-Square (FS) tube when
major factory re-tooling was needed in any case, that
Philips took the opportunity to perfect and introduce its
corner-pin suspension system, a system that has already
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had dramatic effects on picture tube performance and
that’s expected to have far-reaching consequences on
future picture tube development.

CORNER SUSPENSION - HOW DOES IT
COMPARE?

To maintain colour purity, any movement of the shadow
mask relative to the screen must be controlled or compen-
sated-for within narrow limits — in the region of microns.
These movements may be reversible, such as the thermal
expansion of the faceplate glass or of the shadow mask
under conditions of high beam current, or irreversible.
for example, movement caused by mechanical shock
during handling and transport. or irreversible displace-
ment or deformation of the shadow-mask assembly and
its suspension system during manufacture. The flatter
the mask, the more pronounced will be the mask dis-
placement and hence its effect on colour purity.

For optimum colour purity a mask suspension system
has to meet the following requirements:

® highly stable thermal properties for low mask overall
doming and rapid compensation, and for low sensitiv-
ity to ambient temperature variations

® stable mechanical properties for high stability during
manufacture and during life
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CORNER SUSPENSION

Another big advantage of the new compensation
mechanism is its response to ambient temperature chan-
ges. In the conventional system. expansion or contrac-
tion of the glass faceplate relative to the shadow-mask
assembly, due to ambient temperature changes, are not
compensated and lead to reduced landing reserve. Even
worse. if this ambient temperature change gets transmit-
ted to the bimetal strips. it's interpreted as a change in the
thermal load of the mask and leads to unwanted move-
ment of the mask-frame assembly (around 0.8 um/Kin a
37 cm/14-inch colour monitor tube). This spurious res-
ponse is completely absent in the corner-pin suspension
system since any relative movement between mask
assembly and screen is automatically compensated for.

Finally, although mask suspension systems have no
influence on the localized doming behaviour of a shadow
mask, the lightweight construction of this new suspen-
sion system means that it can easily be produced using
low-expansion alloys (invar for example) whose high
price has prohibited their use with former, heavier sys-
tems.

High mechanical stability

When discussing mechanical stability of a mask suspen-
sion system, two areas need to be considered:

® immunity from irreversible deformation and displace-
ment during tube manufacture

® resistance to mechanical shock and vibration (micro-
phony) during tube life.

In tube manufacture. the major causes of degradation in
mask-to-screen registration are the thermal processing
cycles of frit sealing and pumping. For conventional
suspension systems, the high process temperatures and/
or temperature gradients may lead to irreversible move-
ment of the mask relative to the phosphor pattern due to:

- relaxation of residual stresses in the mask assembly.
To reduce this effect, elaborate process control proce-
dures prior to screening are required (for example,
dummy baking of the mask assembly)

~ plastic deformation of the bimetal springs and mask
frame due to high temperatures and stresses generated
by expansion mismatch between glass and metal com-
ponents

— screen deformations (mainly twisting) that are not
followed by the mask assembly

~ isotropic contraction of the faceplate glass, which
depends on its thermal history
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For the corner-pin suspension system, these causes of
permanent misregistration are either much less important
or completely compensated for.

For example:

— subcomponents and assembly procedures have both
been designed to introduce minimum mechanical
stress into the finished product, thus minimizing move-
ment due to stress relaxation in the frit seal and elimi-
nating the need for dummy baking

— the lightweight assembly allows the spring force of the
suspension elements to be much lower than in conven-
tional systems (around 3 N compared with 15 N).
This. combined with the constant spring force and flat
characteristic of the ‘mousetrap’ spring (see Fig.6)
prevents plastic deformation of the suspension ele-
ments

— any twisting of the screen is transmitted to the mask
assembly via the comer pins. greatly reducing
misregistration in the corners

- and finally. faceplate contraction (about 150 ppm) is
automatically compensated by the hinge mechanism
in the same way as it is for thermal expansion of the
mask.

At an early stage in the development of this new suspen-
sion system, experiments showed that a straight hinge
plate. thanks to its high in-plane rigidity, gave the best
resistance to shock and vibration. And the use of conical-
headed pins with their axes orthogonal to the hinge
plates gave optimum insertion repeatability (relocation
of the mask upon repeated extraction and insertion during
the screening/exposure cycle) with no displacement of
the hinge plate from its functional angle (the angle that
provides optimum temperature compensation).
Although bent pin designs are possible (to maintain
orthoganol pin insertion in the faceplate wall). the sim-
plest solution proved to be a straight conical-headed pin
inserted at an angle. This. however, required parallel
development of new pin-insertion techniques by our
Glass Division. A new mechanism was developed to
work in the awkward corner regions of the faceplate, and
this now gives process speeds and yields comparable to
those for conventional picture tubes. (Note: a ball-hea-
ded pin design has recently been perfected that allows
orthoganol insertion into the faceplate wall and which
provides the same contact area with the mask suspension

“element as the conical-headed pin.)

Another factor contributing to the system’s excellent
mechanical stability is the absence of any mechanical
interaction between the mask assembly and the internal
magnetic shield (IMS), which is supported indepen-
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Fig.10 One-point measurement with the KMZ10.
(a) The sensor is located between a metal plate and a
permanent magnet oriented with its magnetic axis normal
to the axis of the plate. A discontinuity in the plate’s structu-
re, such as a hole or region of non-magnetic material, will
disturb the magnetic field and produce a variation in the
output signal from the sensor.(b) Output signal versus
hole/sensor offset x for two values of magnet/plate spacing
d. The figure shows that the crossover pointisindependent
of d, which greatly simplifies adjustment procedures

Linear position measurement

Figure 11 shows probably one of the simplest arrange-
ments for measuring linear displacement using a KMZ10
sensor and a permanent magnet.

When the sensor is placed in the field of a permanent
magnet, it's exposed to magnetic fields in both the x and
y directions. If the magnet is oriented with its axis paral-
lel to the sensor strips (that is, in the x direction) as
shown in Fig.11(a), H, then provides the auxiliary field
and the variation in Hy can be used as a measure of x
displacement. Figure 11(b) shows how both H, and H,
vary with x, and Fig.11(c) shows the corresponding out-
put signal as a function of x.

An excellent example of how this arrangement can be
put to practical use. making use of the circuit of Fig.9, is
shown in Fig.12(a). Here. the linear displacement of the
magnet provides a measure of the movement of a pres-
sure-sensing membrane. Figure 12(b) shows that the
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Fig.11 Sensor output in the field of a permanent magnet as
a function of its displacement x parallel to the magnetic
axis. The magnet provides both the auxiliary and trans-
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Fig.12 (a) Pressure sensor in which the movement of a
membrane is transmitted to a permanent magnet from
which it can be detected by a KMZ10C magnetoresistive
sensor
(b) Amplified bridge output voltage versus membrane dis-
placement (using the circuit of Fig.9)
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MAGNETORESISTIVE SENSOR

gencrated by transistors TR1. TR2 driven by a 140 Hz
pulse gencrator via a 2:1 trequency divider.

Capacitor C4 differentiates the output signal from the
transistors  to ensure zero current through the coil
between the current pulses.

current
pulses
coil current

Capacitors CS and C6 suppress the offset of the two
sensor signals. These are then amplified and fed to two
synchronous demodulators which generate output volt-
ages V. and Vy proportional to the x and y components of
the earth’s magnetic field.

polarization

54 @7 ) — ____ | — "‘/\‘IJ«,{-.

(a) (b)

& %‘L Vo offset \‘1/ \/ My
| ] { 1~ —
—J | S S My
time

(c)

7220427

Fig.27 (a) Setup for measuring weak magnetic fields using a coil whose mag-
netic field is periodically reversed to continually flip the sensor’s polarity and
eliminate the effects of offset

(b) Pulse di

agram

(c) Sensor output
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Fig.28 Magnetic compass using two mutually perpendicular ‘turned’ sensors
inside a coil. As in the previous example, the magnetic field is periodically
reversed to produce an output that's independent of offset
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the parallel input of the UART transmitter. When the DS
input goes HIGH, parallel data is read into the data bits
holding register and the TBMT output goes LOW to indi-
cate that a new parallel data word cannot be read-in
because the data-bits holding register is occupied. When
the data word has been transferred into the buffer shift
register from where it is immediately transmitted in serial
form. TBMT goes HIGH again to indicate that new paral-
lel data can be accepted.

As soon as the buffer shift register is empty, any fur-
ther data in the data-bits holding register is immediately
transferred into it and transmitted. The EOC signal is
LOW while each complete word is being shifted out in
serial form. From this description, it’s clear that a new
parallel data word can be offered to the UART transmitter
while it’s still serially transmitting the previous word.

Receiver

When the UART is reset at switch-on, its Data Available
(DAV) output goes LOW and its receiver is ready to
accept the first serial data word in its buffer from where
it's immediately transferred into the data bits holding
register. The word is read-out in parallel form by setting
the Received Data Enable (RDE) input HIGH.

Before the next serial data word is read-in and trans-
ferred to the data bits holding register. the internal logic
looks at the DAV signal to check whether the previously
received word has been read-out in parallel form (DAV
LOW). If it hasn't, the Over-Run (OR) bit of the status
word is set HIGH.

Since the serial data input waits for a negative start
bit, the Serial Input (SI) must remain HIGH if no data is
incoming. When stop and parity bits are received, they
are checked against the control presets and. if an error is
detected, the Parity Error (PE). Total Stop Bits (TSB) or
Framing Error (FE) bit of the status word output goes
HIGH. If a parity check is not required, the No Parity
(NP) control preset can be hard-wired HIGH or left open-
circuit.

Data handling in the computer to peripheral path

A full circuit diagram of the computer to peripheral path
of the Interspeeder is given in Fig.19. Shifting parallel
data into the data-bits holding register of the transmitter
section of UARTI for immediate transmission via the
Serial Output (SO) is simple. It occurs if valid data is
available at the output of the FIFO buffer and the Data
Strobe (DS) input of UART 1 is set HIGH. If a continuous
flow of serial data is to be shifted out, a new DS signal
must be generated for each word. This is done by C5/R5
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HCMOS FIFOs

using the positive flank of the EOC (End Of Character)
signal of the previous word. However, the DOR flag from
FIFO B is also applied to the input of NAND gate N5 to
prevent further DS pulses being generated if the FIFOs
are empty (DOR B = LOW).

The question now arises as to which of the signals at
the input of gate N5 (EOC or DOR B) initiates the first
DS signal. The first time that DOR B goes HIGH is asign
that data is present in the FIFO. C4/R4 then makes a
pulse from the positive-going flank of DOR B and the
first DS pulse is presented to the DS input of UART1 via
N5. N4 and INVS. The EOC signal at the other input to
the gate NS initiates the subsequent DS pulses.

The right data must be present at the output of the
FIFO buffer when a DS pulse occurs. This is ensured by
signal TBMT (Transmitter Buffer Empty) from UARTI.
When a DS pulse occurs. TBMT goes LOW to indicate
that new data must not be sent to the UART input. When
the present data has been transferred from the data-bits
holding register of the UART transmitter to the output
buffer shift register, TBMT goes HIGH again. Network
C7/R7 then makes a pulse from the rising flank of TBMT
and feeds it to the Shift Out (SO) input of FIFO B. The
UART completely handles shifting-in of serial asynchro-
nous data as long as it includes start and stop bits and
arrives at the right baud rate. When the word has been
received and is available in parallel form. the UART
issues a DAV (Data Available) signal. This signal is used
as an SI (Shift In) pulse for the FIFO buffer.

Emptylhalf-full flag
Flip-flops FF1 and FF2 in Fig.19 keep track of the state
of the FIFOs. The following conditions are important:

e If FIFO B is full and data continues to arrive (DOR A
= HIGH). an Xoff code must be sent to the computer

® If FIFO B is empty (DOR B = LOW), an Xon code
must be sent to the computer

® The computer mustn’t transmit data while the FIFOs
are being emptied (DOR B = pulsed).

As long as FIFO B isn't full. FIFO A will continue to
generate DOR A pulses. However, FF1 will not be set
because filter C6/R6, which doesn't have to be adapted
for different baud rates, blocks any short pulses that
occur during ‘ripple-through’.

If FIFO B becomes full and data continues to arrive,
DOR A remains HIGH and FF1 is set (half-full). The






HCMOS FIFOs

RESET from
Fig. 19 control presets
SV ov A v
~ cc
] ] 1 | ] | ] | | ] |
XR Vee | PE FE oA NP EPS TSB NBY NB2 CS
data output GND data input
to computer ¢—— SO2 pB1 UART2 S12 p—4— from peripheral
(9600 baud) o "l';‘ (1200 baud)
DB8 RD8 RDE EOC2 DAV2 SWE  RDAV2 ps2 RCP TCP
8 J’ c7 J’
4 10F 4
clock from
H— fig. 19
b ———————
DATA 8 INV3 r 4 INV2
PATH S=1 R7
SELECTOR 26 kQ
2 x 157 R
4
s|—e—a cK
FF3 INV1
bit 8765432 8 nre
it no. 1 =
Xoff = Hex13 00010010 s=0 e O Vee :D°_ v
Xon = Hex11 =0001000 1
4 N2
vee —4 Q
R2
K FF5 N1 10 kQ
’L— % 73
CcK g ©
Xon/Xot! T
from > 1 <
fig. 19
b I S 1 c
CK Cl ol l 100 pF
£ ere ;
%74
vee —1P Q

Fig.20 The peripheral to computer path ofthe Interspeeder

Normall/Xon/Xoff controller

The data path selector comprises two quad two-input
multiplexers type PC74HC/HCTI157 and allows selec-
tion of either the ‘normal’ mode of transmission from the
peripheral to the computer as just described (S = HIGH),
or transmission with an Xoff or Xon code (S = LOW).

When an Xon/Xoff command is received at the clock
inputs of FF4 and FFS5, these flip-flops determine whe-
ther a positive flank is received (FF4 set = Xon code to
be transmitted), or a negative flank (FF5 set = Xoff code
to be transmitted). The Q output of FF5 generates the
second bit of the Xon/Xoff code applied to the data path
selector, the other seven bits being hard-wired because
they 're common to both codes.

The negated outputs of FF4 and FFS5 are passed to the
inputs of NAND gate N1. thereby making its output
HIGH to indicate that an Xon or Xoff code must be trans-
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mitted. If the End Of Character (EOC2) flag is HIGH
(UART ready for transmission), the output of NAND
gate N2 is HIGH and so is the output of INV1 because
the DAV?2 signal has reset itself via the RDAV?2 input of
UART?2. The output of NAND gate N3 is therefore LOW
and a data strobe (DS2) is generated via INV2. The rising
edge of SO sets EOC2 LOW when the Xon/Xoff word
has been transmitted. If EOC2 were to be LOW during
reception of the Xon/Xoff command, NAND gate N2
would be blocked until the UART had finished transmit-
ting the previous word. The rising edge of the EOC2
pulse would then reset FF3. thereby setting the data path
selector back into the right state (S = LOW) and allowing
flip-flop FF4 or FFS5 to start a DS2 strobe. The purpose of
the delay obtained with C2/R2 is to lengthen the DS2
strobe to at least 200 ns as required by the UART.
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Condensateurs aluminium a électrolyte solide pour 1'industric auto-
mobile

L'équipement électronique est une part importante et croissante de 1in-
dustrie automobile dont les composants et assemblages doivent pouvoir
fonctionner dans des conditions séveres. Les condensateurs aluminium
aélectrolyte solide (ALUSOLID) répondent parfaitement i ces exigen-
ces: ils n'ont pas de défaut mécanique connu. tolérent diverses charges
€lectriques. fonctionnent a des températures élevées et résistent aux
chocs mécaniques et aux vibrations. Cet article décrit la construction et
les caructéristiques de ces condensateurs et met en valeur leur utilisation
dans I'industrie automobile.

Nouvelle conception des diodes de commutation pour de petits
signaux des boitiers SOT

Philips a procédé a une refonte compléte des cristaux pour les diodes
petits signaux pour encapsulation en boitiers SOT23 et SOT 143, Cette
conception nouvelle des cristaux comprend une couche de passivation
au nitrure de silicium destinée 2 protéger les zones actives du cristal,
une seule couche d’aluminium pour la métallisation supérieure (au lieu
de la triple couche au Ti/Pt/Au). I"adjonction de reperes et la modifica-
tion de la forme du contact supéricur facilitant I"alignement et la soudure
des cristaux par des machines automatiques. Il en résulte une fiabilité
extrémement accrue.

Trous borgnes et enterrés pour circuits multicouches

D’une utilisation restreinte a ce jour. les trous borgnes et enterrés repré-
sentent une extension intéressante de la technologie des multicouches
permettant de répondre aux contraintes dues 2 la forte densité des liai-
sons des circuits imprimés actuels. Griice ieux. il est possible de réduire
le nombre des couches et de produire ainsi des cartes moins épaisses et
plus légeres. De plus, les trous enterrés simplifient la conception des
cartes, quelle soit manuelle ou assistée par ordinateur. Pour finir. le
taible rapport entre I'épaisseur de la carte et le diamétre des trous enter-
rés facilite la métallisation de ces derniers. un avantage sérieux sur les
trous débouchants des multicouches classiques.

Suspension souple
Nouvelle approche pour la fixation des masques perforés

Le nouveau tube couleur Philips & écran plat est équipé d'un masque
perforé suspendu par les coins. Lavantage principal de ce nouveau
dispositif réside dans le fait que le mécanisme de compensation thermi-
que ne repose pas sur la réaction de deux éléments bimétalliques comme
dans la conception classique. mais directement sur le mouvement méca-
nique du cadre du masque par rapport a I*écran. Il en résulte une compen-
sation de température plus rapide. positive et symétrique. [I s ajoute a
cela un meilleur effet microphonique et une construction plus légere.
De nombreux autres constructeurs ont déja adoptés la suspension souple
et les prochaines années verront sans aucun doute la généralisation de
son utilisation.

Le capteur magnétorésistif

Un dispositif sensible détectant les variations de champs magngéti-
ques

Le capteur magnétorésistif KMZ10 est un dispositif récent de détection
des variations de champs magnétiques qui. dans de nombreuses applica-
tions, fournit une solution de rechange intéressante au capteur & effet
Hull. Le KMZI10 est entre autre plus sensible que ce dernier et fonction-
ne dans une gamme de températures extrémement large. De plus. sa
gamme de fréquence est plus étendue: du continu jusqu'a plusieurs
mégahertz. Les capteurs magnétorésistifs KMZ10 partent grands favo-
ris pour les applications exigeant une grande sensibilité et une faible
déviation et subissant éventuellement de fortes contraintes mécanigues.
Cet article décrit le fonctionnement du capteur. le compare a ses princi-
paux concurrents et donne un grand nombre d exemples d applications.

Les registres FIFO HCMOS et leurs applications

Pour permettre la transmission de données d'un périphérique lent vers
un ordinateur plus rapide. il faut connecter un émetteur-récepteur
asynchrone universel (UART) entre ces deux éléments. Dans le sens
inverse (de l'ordinateur vers le périphérique) il faut prévoir la connexion
d’un UART et d"une mémoire-tampon. Les principales caractéristiques
de la mémoire-tampon sont: une faible consommation d’énergie. une
gumme de températures de fonctionnement étendue, la compatibilité
CMOS/TTL. une faible tension d’alimentation et une grande immunité
au bruit. Les circuits logiques HCMOS de Philips réunissant toutes ces
caructéristiques, les registres FIFO PC74HC/HCT7030 et PC74HC/
HCT40105 conviennent parfaitement 2 cet usage. Larticle décrit les
principes de fonctionnement des registres FIFO, explique comment
augmenter leur longueur de mot et leur capacité et fournit plusieurs
exemples d’applications. En conclusion. ils donnent la description
d’une interfuce bidirectionnelle compléte a connecter entre un ordina-
teur rapide et un périphérique lent.

Condensadores SAL para automéviles

Elequipo electronico desempeiia cada vez mis un papel muy importante
en la industria del automévil que utiliza componentes y conjuntos que
han de funcionar en condiciones muy exigentes. Los candensadores de
aluminio sélido (SAL) son idéneos para estas rigurosas condiciones por
no conocer mecanismos que fallen. tolerar una gran variedad de cargas
eléctricas. funcionar bajo temperaturas extremas y resistir golpes y vi-
braciones mecinicus. En este articulo se describe la construccién v
propiedades de los condensadores SAL v se enumeran sus aplicaciones
en el automovil.

Rediseio de diodos de conmutacién de pequeiia seal en encapsula-
do SOT

Philips ha disenudo completamente de nuevo sus diodos de pequena
sefial en encapsulados SOT23 y SOT143. La nueva férmula incluye la
pasivacion de nitruro de silicio para proteger las zonas activas del cristal:
una sola capa de aluminio en lugar de una triple Ti/Pt/Au, como metali-
zacion de la parte superior: se han adicionado marcas de reconocimiento
Vv se ha cambiado la forma del contacto superior, lo que simplifica la
alineacion y soldadura de los cristales mediante mdquinas automaticas.
EI. resultado de todo ello es una notable mayor fiabilidad de funciona-
miento.

Vias ciegas y simuladas para multicapas

Aunque de uso no muy divulgado. las vias ciegas y simuladas son un
complemento dtil en la tecnologia de las multicapas por cumplir los
requisitos hoy en dia impuestos a los circuitos impresos de alta densi-
dad. Entre otras cosas son capuces de reducir el niimero de capas necesa-
rias. por lo que las placas de varias capas son mis finas y ligeras. Y lo
que es atin mds. las vias ciegas simplifican el disefio manual y compute-
rizado de las placas. Por tltimo. la baja relacién de aspecto (espesor de
la placa con respecto al didmetro del orificior de las vias ocultas facilita
la metalizacién de orificios. lo que supone una gran ventaja sobre las
vias directas en las multicapas corrientes.

Angulo en las esquinas
nuevo método en los sistemas de suspensién de miscara de sombra

El nuevo tubo de imagen color de Philips “Flat-Square® utiliza un siste-
mi de suspensién mediante pivote en las esquinas pari sus méiscaras de
sombra. La principal ventaju de este nuevo sistema radici en el mecanis-
mo de compensicion térmica que descansa, no en la reaccién de elemen-
tos bimetilicos como es el caso en los diseiios corrientes. sino directa-
mente en el desplazamiento mecinico del conjunto del diafragma de la
miiscara con respecto a lu chapa frontal. Elresultado es una compensa-
cion mds duradera. mis positiva y mds simétrica de la temperatura.
Otras ventajus ~on una microfonia notablemente mejor y construccion
mis ligera. Son yu varios los fabricantes que han optado por la suspen-
sion en las esquinas. y no cabe duda que dentro de unos aios se observa-
rd una cierta preferencia por este nuevo sistema superior.

Sensor magnctorresistivo
un dispositivo titil para detectar variaciones ¢n los campos magnéti-
cos

El sensor magnetorresistivo KMZ10 es algo completamente nuevo que
sirve para detectar las variaciones en los campos magnéticos y en mu-
chas otras aplicaciones y constituye una interesante alternativa para el
sensor de efecto Hull. Asi por ejemplo. el KMZ 10 es de mayor sensibili-
dad que el de efecto Hall y admite un margen de temperaturi sumamente
amplio. Y lo que es ain mas. tiene un margen de frecuencias mucho
mayor: desde C.C. hasta varios megaherzios. Para aquellos usos que
requieren una alta sensibilidad y baja desviacién y alli donde pueden
haber fuertes tensiones mecinicas, los sensores magnetorresistivos
KMZ10 merecen una clara preferencia. En el presente articulo se descri-
be el funcionamiento del sensor. se compara con sus principiales compe-
tidores y se cita gran niimero de aplicaciones.

FIFO'S HCMOS y sus aplicaciones

Para que un equipo periférico lento pueda transmitir datos a un ordena-
dor mds ripido hay que conectar un UART entre ambos. Pero cuando es
a la inversa. hay que intercalar un UART y una memoria. Requisitos
importantes para la memoria son: bajo consumo. amplio margen de
temperaturas de funcionamiento. compatibilidad CMOS/TTL. baja ten-
s16n de alimentacién y gran inmunidad al ruido. Por ser éstas las caracte-
risticas de los CI 16gicos HC MOS de Philips., lus memorias intermedias
FIFO PC74HC/HCT7030 y PC74HC/HCT40105 son ideales para este
fin. El presente articulo describe los principios de funcionamiento de
las FIFO. explica como aumentar su longitud de palabra y capacidad al
Mismo tiempo que se citan varios ejemplos de aplicacion. Termina el
articulo con una descripcion de un regulador de velocidad intermedio
bidireccional para interconectar un ordenador rapido a un equipo perifé-
rico mds lento.
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