














To conserve modulation depth the photoconductive
layer of the 80XQ is made slightly thinner than in larger
tubes. This reduces sensitivity somewhat, but on the
other hand the smallness of the signal plate halves the
output capacitance of the tube in its deflection coil and
thereby increases the signal-to-noise ratio (Ref.5). The
tube can therefore be operated at smaller signal currents,
down to the level at which decay lag becomes a limiting
factor. Thanks to the improved electron gun and the
reduced capacitance of the smaller target, the decay-lag
limited signal-current level of the 80XQ is about half
that of the 2/3-inch XQ2427 (see Fig.5).

Decay lag can be further reduced by applying front
bias light (Fig.6). As the lag docs not differ appreciably
from one colour channel to another, the light may be
adjusted to give substantially the same bias current in all
three channels, say 2 to 3 nA.

The 80XQ has sufficient beam reserve to allow the
application of dynamic beam control (Ref.6) to deal
with highlights up to 3 or 4 lens-stops overexposure.
Because of the low target voltage and small layer capa-
citance, the resulting signal currents (500 to 700 nA) arc
not large enough to impose any severe demands on the
dynamic characteristics of the preamplifier.

In respect of dark current, flare, burn-in, colour
rendition, life expectancy and ability to withstand tem-
perature variations, the 80XQ embodies the well-known
qualities of all Plumbicon tubes. In respect of registration
it is at least the equal of the XQ2427 but also has an
important advantage over that tube: because of its very
low dissipation it is now possible to construct three-tube
colour cameras in which the temperature difference
between the camera head and the environment is so
small that there is no longer any threat to the stability
of the registration.

CAMERA COMPARISONS
Three-tube cameras using 80XQ and XQ2427

Cameras with different image sizes cannot be accurately
compared in all respects: so many parameters can be
varied, particularly in the optics, and so many different
compromises can be adopted. The comparison sum-
marised in Table 2 is therefore based on a more or less
typical specification for a camera with a zoom range of
12:1 and a maximum lens aperture of f/1.7.

Let the focal length range of the camera with XQ2427
tube be 9 mm to 108 mm; for the same zoom range and
angle of view, that of the 80XQ camera will then be
6.5mm to 78 mm. If both cameras were to have lenses
of the same diameter, that of the 80XQ camera could
then have an aperture of f/1.2 because of the shorter
focal length; however, the usual three-piece colour-
splitting prism limits the usable aperture to f/1.4, so
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there is no point in choosing a larger one. The f/1.4 lens
of the 80XQ camera will have a smaller diameter than
the f/1.7 lens of the XQ2427 camera and will weigh less.
Together, the optics, camera tubes, and deflection coils
of the 80XQ camera will weigh about half as much as
those of the XQ2427 camera (Table 2). The volume
reduction is sufficient to allow the 80XQ camera to be
designed so that the cameraman can see over it while it is
resting on his shoulder: a particularly valuable asset in
ENG, where the cameraman often has to react quickly
to the unexpected.

The reduced power consumption shown in Table 2
reflects not only the saving duc to the tubes and deflec-
tion coils themselves but also that due to the circuitry.
The calculations were based on the use of a nominal
12V battery pack.

To compare the sensitivities of the two cameras, the
one with XQ2427 tubes can be taken to have a signal-to-
noise ratio of 50dB at a scene illumination of 600 lux, a
reflectivity (p) of 60%, and a lens aperture of f/2. Under
the same conditions the S/N ratio of the one with 80XQ
is down 5.5dB because the scanned area is smaller and
1.2dB because the sensitivity of the photoconductive
layer is less; however, the lower output capacitance
restores 2.8 dB of that loss, so the net is S/N = 46.1 dB.

More to the point, however, is a comparison under
conditions when noise is most likely to cause trouble:

TABLE 2
Comparative data of three-tube colour cameras using
80XQ and XQ2427

tube 80XQ XQ2427

lens focal length (zoom) range 6.5-78 9-108 (mm)

lens aperture /1.4 /1.7
lens mass 1.1 1.6 (kg)
prism mass 0.2 0.4 (kg)
tube and yoke mass (X 3) 0.2 0.8 (kg)
total 1.5 2.8 (kg)
filament power 1.5 1.8 W)
filament circuitry power* 0.4 1.5 W)
focusing power 2.7 W)
focusing circuitry power 1.5 W)
total 1.9 1.5 (W)
S/N ratio
at 600 lux, o = 60%, f/2 46.1 50 (dB)
at maximum aperture 52.3 52.7 (dB)

* Based on nominal 12V battery pack, stabilisation of 9V fila-
ment supply for 80XQ, 6.3 V filament supply for XQ2427.
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namely, at low light level and maximum lens aperture.
Then, the signal-to-noise ratio of the XQ2427 camera at
f/1.7 is 52.7dB: and of the 80XQ camera at f/1.4,
52.3dB.

Comparison with a camera with a single stripe-
filter tube

Several methods of colour separation using single camera
tubes with stripe filters are in use: for example,

— cross-filter systems in which colour signals are obtained
via high-pass filters and phase-amplitude detection

— two-carrier frequency separation using bandpass filters
— step energy systems
— three-electrode systems

— two-electrode systems with high-pass filters and phase
amplitude detection.

Detailed comparison with all these is not practical.
Nevertheless. a three-tube camera can be shown to be
preferable to all of them in nearly all respects, for the
following reasons.

— Its signal-to-noise ratio is better because in a stripe-
filter tube a smaller fraction of the light reaches the
photoconductive layer. In stripe-filter tubes with
multiple signal electrodes there is also capacitive cross-
talk between signals. Moreover, the colour informa-
tion of a stripe-filter tube is often modulated on a
comparatively high-frequency carrier, and where the
modulation depth is small the noise contribution of
the preamplifier is comparatively large. To avoid
moiré effects it is necessary to use optical low-pass
filters which usually cause serious attentuation of high
signal frequencies. If a low carrier frequency is used
resolution is lost.

— The sampling principle of stripe-filter tubes limits
resolution, sacrificing sharpness particularly in the red
and blue.

— In a camera with a stripe-filter tube high-frequency
colour signals interfere with high-frequency luminance
signals, causing beat patterns that do not occur in
three-tube cameras.

— Residual chromatic aberration of present-day zoom
lenses may cause size differences amounting to as
much as 100 ns of scan in the three colour images on
the target. In a three-tube camera these can be com-
pensated by small adjustments to the scan of each
tube. In a stripe-filter tube no correction is possible.

Moreover, compared with a three-tube camera using the
80XQ, any saving of weight or power consumption that
one with a single stripe-filter tube might appear to offer
is likely to prove illusory. It will be more than made up
by the additional circuitry required for colour separation
and signal processing.

Conclusion

The 80XQ Plumbicon tube opens new opportunities to
reduce size, weight. and power consumption, particularly
of cameras combined with recorders. The sensitivity of
such a camera would be roughly equal to that of one
equipped with 2/3-inch tubes and would be susceptible
of further improvement as lower-noise FETs become
available. What little the tube sacrifices in static resolu-
tion is more than compensated by its excellent registra-
tion and shorter decay lag, so that in respect of dynamic
resolution it is at least on a par with its larger predeces-
sors. Compared with present cameras using 2/3-inch
tubes or a single stripe-filter tube, a three-tube camera
using the 80XQ promises to be superior in nearly all
respects. )
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The tuner in a TV receiver converts the incoming v.h.f. or u.h.f. signals into an i.f.
signal at about 37 MHz, but as the tuner is not very selective unwanted signals must
be suppressed by a bandpass filter. Nowadays, surface-acoustic-wave filters are
often used for this, mainly because they are smaller than LC filters and need no
trimming; however, they do introduce losses. This article describes a single-trans-
istor preamplifier to compensate those losses. The linear input characteristic of the
BF370 transistor, combined with its high transition frequency and low feedback
capacitance, ideally suits it to this application.

Single-transistor preamplifier
for surface-acoustic-wave i.f. filters

Surface-acoustic-wave (SAW) filters are rapidly replacing
conventional LC filters in tv receiver i.f. stages, princi-
pally because they are smaller and require no trimming.
They do, however, have higher insertion losses (in the
region of 20dB), so the use of a preamplifier is essential
for keeping the sensitivity and signal-to-noise ratio at
acceptable levels. On the basis of cost, a single transistor
preamplifier is preferred for domestic receivers. This
article describes such a preamplifier using a new npn
bipolar transistor, the BF370. This transistor has been
designed to meet the rather special requirements of the
SAW preamplifier, notably:

— voltage gain of about 24 dB to compensate the in-
sertion losses of the SAW filter

— ability to handle the wide range of signal voltages,
from say 200uV to about 100 mV, generated at the
tuner output

— output impedance sufficiently low to minimise re-
flections in the SAW filter, this being best achieved
by means of a shunt feedback network.

Since these are to some extent conflicting requirements,
the preamplifier design must embody a high degree of
compromise. The BF370 allows this compromise to be
more easily achieved.

The BF370 is supplied in TO-92 encapsulation.
Table 1 gives its main characteristics. They include many
features that suit it particularly well to the present ap-
plication, the most important being:

— a linear input characteristic, minimising distortion in
the emitter circuit

— a high transition frequency fT (about 490 MHz) and a
substantially linear fp/Ic characteristic with a maxi-
mum relatively independent of I¢ (Fig.1)

— low feedback capacitance (<2.2 pF), this results in a
small capacitive component to the input impedance,
easing trimming of the preselection circuit and
allowing maximum advantage to be taken of the
shunt feedback network.

TABLE 1
BF370 transistor characteristics

collector-base voltage (open emitter) VcBo <40V
collector-emitter voltage (open base) VCEO <15V

d.c. collector current Ic <100 mA
total power dissipation

up to Tamp = 25°C Piot <500 mW
junction temperature Tj <150°C
d.c. current gain at

VCE= 1V; lc= 10mA hFE >40
transition frequency at

VCE = 10V;Ic =40mA fr >490MHz
feedback capacitance at

VCE=10V;Ic=0,f=1MHz Cr 1.6(<2.2)pF

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.3 NO. 3, MAY 1981 135


















Flood guns and collimator

To ensure the narrow energy spread required for ob-
taining a steep storage-mesh drive characteristic, the two
flood guns are designed to operate as diodes (grid 1 con-
nected to cathode), giving ‘laminar flow’ with no cross-
over, The only adjustment required is balancing the ca-
thode potentials to equalise the background illumination.

The flood-gun and writing-gun cathodes are of the
quick-heating type (10% emission in 5 seconds, 90% in
10 seconds) proved in many millions of television
picture tubes. The flood-gun filaments are connected in
series and fed via the base to obviate contact difficulties.

The collimation system consists of the flood-gun
anodes at 20V, three collimator bands on the inside of
the cone at 30V, 65V and 75V, and the collector mesh
with integral field-shaping electrode at 150 V. Computer-
aided design optimised the geometry for near-normal
landing and constant current density over the whole
storage mesh.

VARIABLE PERSISTANCE OSCILLOSCOPE TUBE

CHARGE-TRANSFER STORAGE SYSTEM

Storable writing speed over the central 80% of the screen
is 1div/ns. The key to this performance is the threc-mesh
array consisting of collector, fast-writing mesh, and
storage mesh.

The collector is of wire mesh with more than 80%
transmission to minimise absorption of flood-gun and
writing-beam current.

The fast-writing mesh is electroplated nickel with a
thick, porous coating (about 30% bulk density) giving a
dielectric constant close to unity.

The storage mesh, also of electroplated nickel, has a
thin, dense, high-capacitance coating which gives a
storage time of at least a minute when the screen has
been erased to ‘just black’ and full flood-gun current is
applied. Persistence can be varied by varying the duty
factor of short erasing pulses. This mesh can also be
written on directly, with a storable writing speed from
0.25 div/us against ‘just black’ to S div/us against a light
background.
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Stereo/dual sound TV transmission soon to be introduced necessitates reorganising
receiver sound channels. This article describes new integrated circuits for high-fide-
lity TV sound systems and gives details of a soon to be available IC for decoding
the stereo/dual sound transmissions.

High-fidelity stereo/dual sound for TV

U. BUHSE and H. SCHWARZ

Modem television receivers are a far cry from the cum-
bersome, power-consuming sets of a few years ago.
Almost complete integration of the circuits, the use of
switched-mode power supplies and the development of
self-aligning picture tubes with short necks and simpli-
fied deflection circuitry have reduced manufacturing
costs. improved reliability and lowered power consump-
tion. The development of LSI circuits has allowed in-
novations such as remote control, microcomputer-
controlled tuning, on-scrcen tuning information and data
display systems such as teletext and viewdata. The next
step is improvement of the sound circuits to allow hi-fi
reproduction together with facilities for receiving stereo
and dual channel (e.g. bilingual) sound.

In West Germany, the inauguration of stereo/dual-
channel sound transmissions is planned for this year, and
other countries will undoubtedly follow suit within a
very short time. It is envisaged that many of the colour
sets manufactured in West Germany this year will be
equipped to receive the new transmissions. Within a few
years, dual channel/stereo sound facilities will be com-
monplace in full-performance colour sets made in Europe
and will also be available in some black and white sets.

PHILOSOPHY FOR HIGH-FIDELITY TELEVI-
SION SOUND

The conventional intercarrier sound system shown in
Fig.1 provides a compromise between cost and perform-
ance and is used in nearly all existing television sets. In
this system, the vision and sound i.f. signals are amplified
together and both passed through the same quasi-syn-
chronous demodulator to obtain a video signal, and a
frequency-modulated sound signal with an intercarrier

frequency equal to the difference between the frequen-
cies of the sound and vision i.f. carriers (5.5 MHz in most
of Continental Europe). The frequency-modulated sound
signal is then separated from the video information and
is amplified and amplitude-limited before being passed
through an f.m. demodulator. In this system, the shape
of the transfer characteristic of the bandpass filter
following the tuner must be a compromise between the
requirements of the sound and vision channels. Further-
more, non-linearities in the common amplification path
lead to spurious amplitude modulation of the sound
signal which causes the well-known intercarrier buzz in
the sound channel.

At first glance, an obvious solution appears to be to
split the vision and sound channels immediately after
the tuner as shown in Fig.2. The vision and sound
channels are then entirely separated and each can be
optimised for performing its own function. Theoreti-
cally, this system would be ideal for hi-fi sound repro-
duction but, in practice, there are several drawbacks.
For example, the system is prone to local-oscillator
instability.

A practical solution lies in the quasi-split sound system
shown in Fig.3. Here, the vision and sound signals are
again split immediately after the tuner so that the filter
characteristics can be optimised for each channel. Further-
more, the reference frequency for both the sound and
vision demodulators is 38.9 MHz (the vision i.f.). As
shown in Fig.3, a deep sound trap in the vision channel
minimises sound interference in the picture and allows
the bandwidth of the vision channel to be extended. The
filter at the beginning of the sound channel has a response

with two peaks and a trough between them. One peak

is centred on the vision carrier frequency, and the other
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HI-FI STEREO AND DUAL TV SOUND

and a 100k§2 resistor, and applied to pin 13. After
amplification, the identification signal modulation (if
any) is extracted from the carrier by an envelope de-
tector, the output from which is connected to pin 9. The
identification signal is then applied to the inputs of two
active bandpass filters at pins 6 and 14. The filter at pin
6 has a centre frequency of 117.5Hz and the filter at
pin 14 has a centre frequency of 274.1 Hz. The transfer
characteristics of the filters are shown in Fig.18. After
integral evaluation and logic processing, the logic states
at the TTL-compatible open-collector outputs at pins 2
and 3 are as follows:

type of transmission pin2 pin3
Mono (no identification signal, no

second sound carrier or a weak signal): 0 0
Dual-channel

(274.1 Hz identification): 1 0
Stereo (117.5 Hz identification): 0 ]

Control logic for audio switches and status indicators.
The stereo/dual channel sound system must allow the
viewer to select mono or stereo reception during a stereo
transmission, amd to select channel A or channel B
during a dual-channel transmission. Furthermore, if there
is too much noise on the received signal, the logic
circuits should override the viewers choice of listening
mode and automatically select mono during a stereo
transmission, or channel A during a dual-sound trans-
mission. Once the viewer has selected the required
listening mode, the logic circuits must store the choice
in case the transmitted identification signal is changed or
interrupted during a programme or the viewer briefly
tunes to another station. In a system incorporating a

1284639
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Fig.18 Transfer characteristics for the active bandpass
filters in the TDA2795 shown in Fig.17(a)

second pair of outputs for headphone listening (simul-
taneous reception of both languages of a bilingual dual-
channel transmission) or tape recording, the logic
circuit must allow the listening mode for the second
pair of outputs to be selected independently of that for
the main outputs. The logic circuit must therefore
consist of two functionally identical parts which allow
independent operation and which have latched inputs.
Such a circuit is incorporated in the TDA3800 and the
V5630B which are both under development. The circuit
which simulates the V5630B is given in Fig.17. The
following description applies equally to the two identical
parts of the logic circuit one of which is shown opposite.

The viewer’s choice of listening mode is made with a
toggle switch or pushbutton switch spring-biased to the
grounded position. The choice is then stored in two D-
type edge-triggered flip-flops. A debouncing circuit is in-

TABLE 3
Operating states for the circuits in Fig.14

TDA2795 TDA 1029
trans- output selected indication control* TDA1029 TDA1029 output duced
mission —————  reception S-bit D-bit switch D e — repr(; uce
mode Va V3 mode LED 13 LED2/4 V|3 V3| position pin 15 pin 9 soun
mono 0 0 X X X off off 1 0 2 mono mono mond
stereo 0 1 stereo 0 X on on 1 1 1 21 2R stereo
stereo 0 1 mono 1 X off off 1 0 2 L+R L+R mono from stereo
weak 0 0 % X X o -
stereo oft off | 0 2 L+R L+R mono from stereo
dual channcl o channel channel dual sound

1 0 X 0
channel A on oft ! 0 2 A A channel A
dual channel . channcl channel dual sound
channel | 0 B X | oft on 0 X 3 B B
weak dual . channel channel dual sound

0 0 X X f
channel X of! off ! 0 2 A A channel A

X = immaterial or indeterminate.

* Vi1 = 1 or disconnected.
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The sensitivity of a television camera increases with its signal-to-noise ratio; one
way to increase that ratio is to reduce the output capacitance of the camera tubes.
In the new range of low output-capacitance Plumbicon tubes this is done by re-
ducing the size of the transparent conductive film in the target. The new tubes give
about 3dB improvement in signal-to-noise ratio.

Low output-capacitance

Plumbicon’ tubes

A. A.J. FRANKEN

The ever increasing demands of the TV industry have led
in recent years to further development of the Plumbicon
tube. This resulted in the introduction of the diode gun
which enhanced resolution and, moreover, improved
highlight handling by allowing the use of dynamic beam
control (Ref. I, 2 and 3). The new Plumbicon tubes found
favour particularly in the fields of ENG and EFP, in
which operating conditions are often less than ideal.

An important aspect of tv camera performance is
signal-to-noise (S/N) ratio; the higher the S/N ratio the
better the operational sensitivity of the camera. So in-
crease of this ratio is obviously the next stage in up-
grading camera performance.

2
]S

1, 47°B* (Cd \)
aktg L4 4B (—0 )
IRy 3 gm /|

S/N=10log (dB)

In this expression, which relates to an uncoded video
signal, the signal current Ig and bandwidth B, as well as
the absolute temperature T, feedback resistance Ry and
transconductance gy, of the preamplifier input FET arc
all subject to constraints that limit freedom to design for
maximum S/N ratio.

With the output capacitance Co, however, we are in a
more fortunate position; by reducing it we can obtain an
increase in S/N ratio. Since C, includes contributions
from the FET input capacitance Cf and the capacitance
Cy of the tube in the yoke. it can be reduced either by
choosing a lower capacitance FET, or by reducing Cy.
A lower capacitance FET, however, will also have alower
transconductance g,y (since, for a given FET technology,
gm/Cf is constant), and this will offset to a great extent

any advantage gained from using the lower Cf. So. by far
the better solution is to reduce Cy. In the new range of
low output-capacitance (LOC) Plumbicon tubes (see
Table) this is done by reducing the size of the transparent
conductive film in the target.

New range of low output-capacitance diode-gun
Plumbicon tubes

IFigures in parentheses are typical values of capacitance for
conventional counterparts of the LOC tubes

type XQ3410 XQ3070/02*  XQ3427

size 30 25 17 mm
loading rear rear front

Cjys. intrinsic tube 2.0 2.0 2.0 pl

capacitance 4.5) 4.5) (2.5) pl

Cy. capucitance of 3.5 3.0 2.5%* pF

tube in yoke (8.5) (7.5) (6.5) pl°

* Samples alrcady available.
** Mcasured with centring ring grounded.

TARGET CONSTRUCTION

Figure | shows a section through the target of a LOC
tube, and for comparison, a section through the target of
a conventional Plumbicon tube. The smaller conductive
film reduces Cy in two ways: firstly, it reduces the con-
tribution made by the intrinsic tube capacitance Cyq:
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again using a constant forming voltage. This ensures that
any spots where the dielectric layer is missing. such as
the edge of the cut foil, are anodically oxidised. The
reforming process results in a capacitor with an extremely
low leakage current.

The capacitor is then insulated in a plastic sleeve
before being finally inspected and tested.

CAPACITOR DESIGN AND RIPPLE
CURRENT RATING

A ripple current I, will result in a rate of heat generation
substantially equal to I R, where R is the effective series
resistance. To produce a capacitor with a high ripple
current rating therefore requires a low effective series
resistance and efficient heat dissipation. From the above
description, the features of the 114/115 series capacitors
which contribute to their high ripple current rating can
be summarised as follows.

e Multi-tab construction

® [ow-resistance electrolyte

® Good thermal contact between winding and can

(rilled can construction)

Details of the rated ripple currents for the 385 V 115
series electrolytic capacitors are given in Table 2. (For
full details of the complete 114/115 series, see published
data). The maximum ripple current is dependent on
ambient temperature and frequency, and the influence
of these two factors is now considered.

Ambient temperature

The life expectancy of an electrolytic capacitor is deter-
mined principally by its core temperature, and the 114/
115 series capacitors are designed to operate at a maxi-
mum core temperature of 95°C. The core temperature
will be determined by the ambient temperature and the
heating effect of the ripple current. The 114/115 series
capacitors arc rated at an ambient temperature of 85°C,
and at this temperature the rated ripple current therefore
contributes a temperature rise at the capacitor core of
10°C. At lower ambient temperatures, the maximum
allowable ripple current (giving a core temperature of
95°C) will contribute a greater temperaturc rise at the
core, and will therefore be greater than the rated ripple
current. The maximum ripple at an ambient temperature
T s related to the rated ripple current (at 85°C) by:

lR\/(%IBT) ’ o

Lros) =

where (1 g5) is the maximum ripple current at an
ambient temperature T and a core temperature 95°C. I
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TABLE 2

Rated ripple currents for 385 V 115 series
electrolytic capacitors

Capacitance Rated ripple current (IR)

uF 85°C, 100 Hz
150 1.2

220 1.6

330 2.2

470 2.7

680 4.8

1000 7

1500 7
2200 9

TABLE 3

Multiplier for rated ripple current as a
function of ambient temperature

Ambient temperature Multiplier (MT)

°C
85 1.0
80 1.22
75 1.41
70 1.58
65 1.73
60 1.87
55 2.00
S0 2.12
45 2.24

<40 2.35

is the rated ripple current at 85°C ambient, and M is
the temperature multiplying factor for ripple current
(see Table 3). It should be noted that both ripple currents
in Eq.2. I (1 g5yand g, are specified at 100 Hz.

Frequency

The power dissipated by the dielectric and cathode oxide
layers falls with frequency, so that the maximum ripple
current can be increased as the frequency is increased.
Ripple current ratings are usually standardised at 100 Hz;
for non-sinusoidal ripple currents (and hence for multi- °
frequency ripple currents) the equivalent ripple current
at 100 Hz is given by:

) e

where I, is the ripple current at a given frequency, and
V/r,, is the multiplying factor at the same frequency (see
Table 4).
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where §yy is the capacitor input waveform duty cycle.
The value of ; can be calculated from:

aIN
SiIN = D (10)

where ayy is the diode conduction period, and D is the
maximum diode conduction period. For single-phase
full-wave rectified supplies D =10 ms, and for three-
phase full-wave rectified supplies D = 3.3 ms.

If the current pulses of the input current waveform
are not identical, then:

m

. I
% = 305 | 2 Pineao X aivg | oo (11
k=1

where m is the number of differing current pulse ampli-
tudes (m = 2 for a singlc-phase full-wave rectified supply
and m =3 for a three-phase full-wave rectified supply),
Iinp(k) is the peak value of the k™M input current pulse,
and ajyy, is the diode conduction period for the k"
input current pulse.

Calculation of_i2out

Expressions for i%, are given for the HEF4752V PWM
speed control system, and flyback converter, forward
converter, and push-pull converter switched-mode power
supplies.

PWM a.c. motor speed control applications

The value of i%,,, for a.c. motor speed control applica-
tions depends on the inverter switching frequency
selected, the ‘filter’ time-constant of the particular
motor used, and the load condition of the motor, the
maximum value of i%, , occurring at full load. For
systems using the HEF4752V PWM method of speed
control, standard 380 V mains supplies, and the corres-
ponding motors, then at full load the following empirical

. . . .2 .
formula gives a good approximation for i’y :

2,4 = 025X 1. (12)

SMPS applications

In a conventional flyback converter with bifilar windings
to protect the power transistors against overvoltage, the
value of i%,, is given by:

) 4

where 85y is the capacitor output waveform duty
cycle; 0 <éqgyT <0.5.
The conventional forward converter with bifilar wind-
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ings for magnetisation energy recovery and transistor
voltage protection. has a value i?,,, which is given by:

5 1
12out = (5OUT —1 ) lde' (14)

For the conventional push-pull converter, the value of
1%,y is given by:

7 1
l20ut = (2—6; —1 )Izdc’ (15)

where 61 is the duty cycle of either of the transistor
drive waveforms; 0 <41 <0.5.

RIPPLE CURRENT MEASUREMENT

To verify the above design equations, measurements of

ripple current were made on three representative power

systems and the results compared with the theoretically

predicted values. The three systems were:

1) a 4 kW PWM speed control system with a choke input
filter:

2) a 4 kW PWM speed control system with a capacitor
input filter:

3)a 300W forward converter switched-mode power
supply with a capacitor input filter.

In cach case, a suitable starting value for the smooth-
ing capacitor was selected by a preliminary measurement
of the capacitor ripple current. The calculation and
measurement of the three ripple currents are described
in detail for the 4 kW PWM system with a choke input
filter. The corresponding results for the remaining two
systems are summarised in tabular form.

4 kW PWM speed control system with choke
input filter.

The test circuit is shown in Fig.11. The r.m.. values of
the three ripple currents were measured using an a.c.
current probe, the calibration of the probe being checked
against a thermal ammeter connected in series with the
capacitor. The voltage-sharing resistors R; and R, ensure
equal voltage division between the two capacitors.
Measurcments were made at the full-load condition of
4 kW, which corresponds to the maximum capacitor
ripple current. With a three-phase full-wave supply, fiy
is 300 Hz, the measured value of V4. was 538 V, and
the corresponding value of I;, was 10 A. A value of
inductance slightly greater than the critical value was
used, ensuring continuous current flow in the rectifier.
In the following calculations the r.m.s. values of the a.c.
components of the ripple currents are denoted by I,

lout,and lcap‘
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Bandswitching diode for a.m. radios

The mechanical waveband switch in a.m. radios has becn
giving faithful service for many years. It is bidirectional
and has low series resistance and capacitance. It is, how-
ever, space consuming, costly to manufacture, and
subject to wear and contamination; and. since it must be
located close to the tuned circuit it controls, it must
be either positioned where it is inconvenient to operate
or connected to its manual control via a mechanical
linkage. We have now overcome this last barrier to the
construction of entirely solid-state radios by developing
a.m. band-switching diode BA423 to replace the mecha-
nical switches that are customarily used to select the
long. medium, and short wavebands. The following
features of the BA423 enable it to overcome all the
drawbacks of the mechanical switch and to offer several
additional advantages.

— High reliability and long life.

— Its steep V/I characteristic and long minority charge
carrier lifetime result in a low forward a.c. resistance
at a.m. radio frequencies. The low forward resistance
is achieved with a low-level forward bias voltage
applied to the diode. The low-level voltage for the
required forward bias is available in mains-powered
a.m. radios and even in car radios where the d.c.
supply is only 12 V.

— Its low forward resistance causes minimum losses
when connected in series with the coil of a parallel
tuned circuit.

— The low capacitance in parallel with its high-resistance
reverse-biased junction prevents spurious resonances
within the selected waveband.

— It can be switched by a direct voltage from a simple,
conveniently positioned switch, or by remote switch-
ing or microcomputer.

A circuit arrangement for the BA423 in a m.w./l.w, radio
is given in Fig.4. If the Q of the m.w. tuned-circuit with
C1 set to 200 pF is assumed to be 80 with the diode
short-circuited. the inherent series resistance of the tuned
circuit is

z _ V(Li/Cp

Rs = Q 80

=12.5Q
When the diode is connected into the circuit, its forward
current is

_YB-VF _7-09

IF = =g 0 = 10mA

At this current. Fig.2 shows that the forward resistance
(rp) of the diode is 0.92. The Q of the m.w. tuned

Brief specification for the BA423

Forward current (d.c.): I1* max 50 mA
VF max 0.9v

Series resistance (f = 1 MHz) D typ

Forward voltage at IF myy:

at[p = 2 mA: 2.2
at [ = S mA: 1.3Q
atlp = 10 mA: 0.99 (1.292 max.)

Continuous reverse voltage: VRmax 20V

Reverse current at VR max: IR max 100 nA

Diode capacitance Cd max
at VR =3V, f=1MHz: 2.5 pI (1.6 pl* typ.)
Cd/VR curve: Fig.1

Junction temperature: Tj max 150°C

Thermal resistance: Rth j-a 400 K/W

Envelope: submin. glass SOD 68
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To radiate a useful signal from the antenna the output stages of a broadcasting
transmitter must be capable of generating powers up to several hundred kilowatts.
Only thermionic tubes can handle such powers, and today, as in the past, all broad-
cast transmitters use thermionic output stages. Qur transmitting tubes are designed
to meet the severe demands of modern transmitters: grid construction and metal-
lurgy ensure stable operation by providing low primary and secondary emission and
high thermal emissivity;, and advanced cathode and envelope design enhances re-
liability and prolongs life.

Transmitting tubes for radio and
TV broadcasting

D. VAN HOUWELINGEN and J. C. VAN WARMERDAM

Modern transmitters demand a lot from their hardware.
particularly from the output stages, which may have to
generate powers approaching megawatt levels. The trans-
mitting tubes used in these stages, commonly tetrodes,
must be able to generate these powers, and must conti-
nue to do so, without trouble, for more than 10000
operating hours — a period that may span several years
of operation.

The wide range of transmitting tubes available today
(from those producing a few kilowatts to the 500 kW
models used in large transmitters and high energy

physics) is a result of continuous innovation over the last
half century. With few exceptions, there have been no
major breakthroughs in transmitting tube design, just
steady improvement. The table lists our current range
of transmitting tubes for radio and tv broadcasting. The
power ratings given in the table represent the anode
output power; the power delivered to the load will
depend upon circuit efficiency. In the design of these
tubes, particular attention has been paid to cathode,
grid and envelope construction, since these contribute
greatly to the performance.

Tubes for radio and TV transmitters and transposers

VHF transmitters VHF transposers UHF transmitters UHF transposers AM
output . output . output . output . output .
power gain power gain power gain power gain power gan
(kW) (dB) (kW) (dB) (kW) (dB) (kW) (dB) (kW) (dB)

YL1540 1.1 20

YL1440 1.5 14.1 0.55 14.8

YL1420 8.6 13.8 2.5 14.8

YL1430 18.4 14 7 15

YL1520 27.5 14.5 10.5 16.2

YL1610 12 17

YL1630 38 17 20 17

YL1590 0.6 154 0.22 15.6

YL1560 5.5 16.5 2.2 16.5

YL1580 12 17 44 17

YL1640 125 21

YL1660 520 21

VHF/UHF figures apply to sync level, AM figures to carrier level.
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Life tests

Our Quality Control department performs life tests on
randomly selected samples to assess the reliability of the
tubes in their operating environment. The life tests
usually relate to the published operating conditions, and
include a regular on/off switching procedure. The long
lifetime of the tubes, however, means that for the larger
tubes at least (above about 20 kW), the cost of regular
life testing is prohibitive. These tubes, therefore, nor-
mally undergo short life tests, the results of which are
extrapolated to give an indication of actual lifetime.

Field data

There is no better way of assessing a product’s reliability
than by observing how it performs in the field. Our
Development and Production departments, therefore,
rely heavily on field data to supplement the data gather-
ed from in-house life testing. The inclusion of customers’
and users’ experience in the quality-control feedback
loop greatly increases the effectiveness of corrective
action, and enables us to spot design or processing
deficiencies that may not be initially apparent. Moreover.
it enables the Quality Control department to monitor the
reliability of our tubes.

TRANSMITTING TUBES

APPLICATION SUPPORT

No transmitting tube works in isolation. Every tube
works in a system the design of which is every bit as
important as that of the tube (Fig.8). Our Applications
Laboratory helps users to design and set up their systems,
and provides support for systems already in use (see
Ref.5 which describes a SO0 kW r.f. amplifier for plasma
research developed in our Application Laboratory).

If failures occur, they may be the fault of the tube.
but they may also arise from incorrect operation.
Should the latter be the case,the Application Laboratory
is available to advise on the best corrective action. In
this way, users get a double benefit: not only a very
reliable tube, but a sound back-up services as well.
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Abstracts

Miniature Plumbicon tube for portablc TV camcras

Deposition of clectrodes directly on the glass envelope consid-
crably reduces thc size of a new camera tube with 8 mm scan
diagonal; together with its deflection coil it occupices a third the
space of an 1] mm scan-diagonal tube, weighs a third as much,
and consumes a quarter the power. The rigidity of the clectrode
structure affords a freedom from microphony that suit it espe-
cially for use in camera/recorder combinations.

Wideband, variable-persistence storage oscilloscope tube

In a storage oscilloscope tubc, ions gencrated by tlood clectrons
charge unwritten parts of the storage mesh and shorten the
storage time. The described transfer-storage tubce uscs two meshes
in cascade: a small-capacitance one for fast writing and a large-
capacitance onc for long storage. Maximum horizontal writing
speed is 9 mm/ns; a quadrupole lens with a scan magnifying
factor of 1.8 gives a vertical sensitivity of 5.3 V/em.,

High-fidelity and sterco/dual sound for TV

To achieve high-fidclity sound rcception ina TV set it is necessary
to reorganise the sound channcl into a quasi-split system. Doing
this also opens the way for the reception of forthcoming sterco/
dual-sound transmissions. This article describcs new intcgrated
circuits for quasi-split sound systems and gives details of a
decoder for sterco/dual sound which is undcr development. It
also describes a circuit which simulates the new decoder, thereby
allowing designcrs to build stereo/dual-sound channels before the
integrated circuit cmbodying it becomes availablc.

Low output-capacitance Plumbicon tubes

The signal-to-noisc ratio of a television camecra increases as the
output capacitance of thc camera tube is reduced. In the new
low output-capacitancc Plumbicon tubes a smaller conductive
film in the target reduces the intrinsic tube capacitance as well as
the stray capacitance between target and yoke, giving about 3dB
improvement in S/N ratio.

Understanding GTO data as an aid to circuit design

The gatc turn-off switch (GTO) combines the high blocking
voltage and high switching current of the thyristor with thc ease
of gate drive and spccd of the transistor. This article explains how
to use the published GTO data to achicve the best possible
performance.

Electrolytic capacitors for industrial applications

The 114/115 scries clectroly tic capacitors have been designed for
rectified mains smoothing and energy storage in industrial appli-
cations. Detailed guidance on capacitor selection includes the two
major applications areas: PWM motor spced control systems and
switched-mode power supplics.

Transmitting tubes for radio and TV broadcasting

The design of modern transmitting tubes reflects the heavy
demands imposed upon them by present-day transmitters. The
tubes usc special K-grids for low primary and secondary emission
and high thermal emissivity. Morcover, computcr-aided design of
the ceramic/metal construction virtually climinates stress in the
ceramic insulators, reducing the risk of fracturc.

Miniaturisiertc Plumbicon-Réhre fiir tragbare Fernschkamecras

Durch dircktes Auftragen der Fletroden auf den Glaskolben cr-
geben sich erheblich verringerte Abmessungen einer ncuen Ka-
merarhre mit 8 mm Abtastdiagonale. Zusammen mit der Ab-
lenkspule hat diese Linhcit cincn Raumbedarf von nur cinem
Drittcl von dem cincr Rohre mit 11 mm Abtastdiagonale, sie
wicgt nur ein Drittel und bendtigt nur cin Viertel des Betricbs-
stromes. Der stabile Flcktrodenaufbau gewahrleistct cinc Mikro-
phonicfreiheit, durch dic diesc Rohre vor allem fiir Kamera/
Recorder-Kombinationen geeignet ist.

Breitband-Speicheroszilloskoprohre mit cinstellbarer Speicher-
daucr

Bei ciner Speicheroszilloskoprohre laden dic von den Flutelek-
troncn crzeugten lonen dic unbeschriebencn Teile des Speicher-
nctzes und begrenzen damit die Speicherzeit. Die Transfer-
spcicher-Rohre enthilt zwei hintercinander angcordncte Netze:
cines mit klciner Kapazitat fiir schnelles Schreiben und eines mit
grosser Kapazitat fiir lange Speicherung. Dic maximale Schreib-
geschwindigkeit betrigt 9 mm/ns; cine Vierpollinse mit 1,8facher
Abtastvergrosscrung ermoglicht cine vertikale Empfindlichkeit
von 5,3 V/cm.

HiFi und Stereo-/Zweiton Wiedcrgabe beim Fernschempfang

Fiir cine HiFi-Tonwicdergabe im Fernsehempfiinger ist cs erfor-
derlich, das Quasi-Parallcltonverfahren fiir dic Tonsignalaufbe-
rcitung zu verwenden. Dicse Konzept 6ffnet auch den Weg fiir
den Empfang von in Kiirze zu erwartenden Sterco-/Zweiton-
Ubcrtragungen. In dicsem Artikel werden ncuc integricrte
Schaltungen fiir cinen nach dem Quasi-Parallelton verfahren ar-
beitenden Tonkanal beschrichen und Einzelheiten idiber cinen
I‘ernsch-Sterco-/Zweiton-Decoder, der sich in der Entwicklung
befindet, mitgeteilt.

Plumbicon-Rohren mit nicdriger Ausgangskapazitiit

Das Signal-Rauschverhiltnis ciner Fernsehkamera stcigt an wenn
dic Ausgangskapazitiit der Kamerurohre vermindert wird. Bei der
ncucn Rcihe der Plumbicon-Rohren mit nicdriger Ausgangs-
kapazitdt (LOC: Low Output Capacitance) wird mit cinem klei-
neren transparenten Icitenden Belag in der Speicherschicht so-
wohl die innere Réhrenkapazitat als auch dic Streukapazitit
zwischen der Speicherschicht und der Spule reduzicrt, so dass
der Signal-Rauschabstund um ctwa 3 dB verbessert wird.

Verstindnis der GTO-Kennwerte als Hilfe beim Schaltungsentwurf

Der abschaltbare Thyristor (GTO) besitzt cinerscits die hohe
Blockicrspannung und den hohen Schaltstrom cines Thyristors
und anderseits die leichtc Stcucrbarkeit und dic nicdrigen
Schaltzeiten eines Transistors. In diesem Artikel wird beschrie-
ben, wic die GTO-Thyristoren aufgrund der publizierten Kenn-
werte am besten eingesetzt werden konnen.

Elektroly tkondensatoren fiir industrielle Anwendungen

Dic Flcktrolytkondcnsatoren der Serien 114/115 sind fiir die
Glattung gleichgerichteter Netzwechselspannungen  und  zur
I'ncrgicspeicherung in industricllen Anlagen entwickelt worden.
Auf dic Auswahlkriterien fiir diese Kondensatoren, dic auch die
beiden grossen Anwendungsbereiche “Motor-Drehzahlregclung
mit Impulsbreitenstcucrung’ sowie “Schaltnetzteile™ cinbezie-
hen, wird ausfithrlich eingegangen.

Senderohren fiir Rundfunk und Fernsehen

Die hohen Anspriiche, dic an moderme Rundfunk- und Fernseh-
sender gestellt werden, wirken sich auch auf den Entwurf und die
Konstruktion von modernen Senderéhren aus. Dicse Rohren sind
mit spezicllen K-Gittern fiir nicdrige Primir- und Sckundiremis-
sion und hohes Wirmecmissionsvermégen ausgeriistet. Ferner
werden mit Hilfe des computergestiitzten Entwurfs (CAD) bei
dicsen Metall-Keramikréhren von vomherein thermische Span-
nungen in den Kcramik-Isolationsbereichen vermicden.
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Tube Plumbicon miniature pour camera TV portable

Le dépot des électrodes dircctement sur I’enveloppe dc verre
réduit considérablcment Ics dimensions de ce nouveau tube de
prisc dc vues de 8 mm de diagonale de balayage. Avec sa bobinc
de déviation, il n'occupc que le ticrs du volume nécessaire a un
tube de 11 mm de diagonale de bulayage, il ne pése que le ticrs
de son poids et ne consomme quc le quart de I'éncrgie. La rigi-
dité dc la structure donnc une bonne protection contre la micro-
phonice, cc qui rend cc tube particuli¢rement adapté a 'utilisa-
tion dans dcs cnsembles caméra-magnétoscope.

Tube d’oscilloscope a mémoire. persistance variablc et large bande

Dans un tube d’oscilloscope a mémoire a grille de mémoire uni-
que, lcs ions générés par lc canon auxiliaire chargent les partics
non ccrites de la grille et diminuent Ic temps de stockage. Le tube
a transfert de mémoire utilise deux grilles en cascade: 1'unc a
faible capacité pour I’écriture rapide ct 'autre a grande capacité
pour Ic stockage prolongé. Les électrons du canon auxiliaire
transférent la trace de I'unc @ l'autre ct permettent sa visualisa-
tion. La vitesse d’écriturc horizontale maximale cst de 9 mm/ns,
une lentille quadrupolaire dont le grandissement cst de 1,8
permet unc sensibilité verticale de 5,3 V/em,

Haute fidélité et stérco/son double pour TV

Pour obtenir une réception sonore a haute fidélité sur un récep-
teur TV, il est nécessaire de réorganiser la voic de reproduction
sonore dans un systémc a I-.1. son quasi-séparée. Ceci ouvre la
voie & la réeeption des transmissions stéréofson double dc
I'avenir. Cet article décrit Ies nouveaux circuits intégrés destinés
aux systémes “quasi-séparée™ et donnc des détails sur un déco-
deur stéréo/son double actucllement en cours de développement.
11 décrit également un circuit qui simule le nouveau décodeur, cc
qui permet au concepteur de construire une voic stéréo/son
double avant que le circuit intégré spécifique soit disponible.

Tubes Plumbicon a faiblc capacité de sortie (LOC)

Le rapport signal/bruit d’unc caméra de télévision augmente
lorsque la capacité de sortie du tube dc prise de vue diminuc.
Dans les tubes Plumbicon LOC unc pellicule conductrice trans-
parcnte dans la cible réduit la capacité intrinséque du tube, ainsi
que lcs capacités parasites cntre cible ct bobine dc déviation, Les
tubes assurent unc amélioration d’environ 3dB du rapport
signal/bruit.

La comprehension des caractéristiques du thyristor GTO, unc
aide 4 la conception des circuits

Le thyristor GTO rassemble des qualités telles que haute tension
de blocage ct courant dc commutation élevés, inhérentes aux
thyristors classiques avec la facilité de commande ct la rapidité
de commutation dcs transistors bipolaires. Le présent article
cxplique comment utiliser lcs caractéristiques publiées du thy-
ristor GTO pour obtenir la meilleurc performance possible.

Condensateurs électroly tiques a usage industriel

Les condensateurs électrolytiques de la séric 114/115 ont été
congus pour la régulation de la tcnsion secteur redressée et le
stockage de I’éncrgic dans des applications industrielles. Des re-
commandations détaillées sont données sur Ic choix du conden-
sateur ct sur deux principaux types d’application: régulation de
la vitcsse des motcurs par modulation de largeur d’impulsion ct
alimentacion conmutadas.

Tubes d’émission pour télévision et radiodiffusion

La conception des tubes d’¢mission moderncs illustre Ies exigen-
ces sévéres que leur imposent les émetteurs modernes. Les tubes
emploicnt des grilles “K™ spéciales pour unc faible émission pri-
maire ct sccondaire. I:n outre, la conception par ordinatcur de la
construction céramique/métal élimine pratiquement toute con-
traintc dans les isolants en céramique, réduisant ainsi le risque
de rupturc.

ABSTRACTS

Tubo Plumbicon miniatura para camaras TV portatiles

La dcposicién de electrodos dircctamente sobre la ampolla de
vidrio reduce considerablemente ¢l tamano de un nucvo tubo dc
camara con una diagonal de cxploracion de 8 mm: junto con su
bobina desviadora ocupa un tercio del lugar de un tubo con dia-
gonal dc cxploracion de 11 nun, pesa un tercio de su peso y
consume un cuarto de potencia. La rigidez de la estructura del
clectrodo y la ausencia de hilos de conexién internos aseguran
una libertad de microfonia que lo hace especialmente adecuado
para cl cmpleo en combinaciones de ciimara/grabadora.

Tubo catddico de almacenamicnto de persistencia variable, de
banda ancha

En un tubo catddico de almacenamicnto con una sola malla de
almaccnamiento, los ioncs gencrados por cl NMujo de clectrones
cargan las piezas no grabadas de la malla y acortan ¢l tiempo de
almaccnamicento. Fl tubo de transferencia-almacenamicento usa
dos mallas en cascada: una de pequeita capacidad para grabacion
rapida y otra de gran capacidad para almacenamicnto largo. La
velocidad maxima de registro horizontal ¢s de 9 mm/ns: una
lente cuidruple con un factor de amplificacion de exploracion
dc 1.8 ofrece una sensibilidad vertical de 5,3 V/em.

Sonido dc alta fidelidad y cstéreo/doble para TV

Para obtcner una recepeion de sonido de alta fidelidad en un
aparato de TV se requicre reorganizar cl canal de sonido cn un
sistema casi-dividido. Al hacer csto, se abre tambic¢n el camino
para la recepciéon de futuras transmisiones de sonido estérco
doble. Iiste articulo describe nucvos circuitos integrados para
sistemas dc sonido casi-dividido y da detalles dc un decodificador
para sonido estérco doble que cstd en proceso de desarrollo.
También describe un circuito que simula ¢l nuevo decodificador,
permiticndo con cllo a los dischadores construir canales de
sonido cstéreo doblc antes dc que se disponga del CI que lo
incorpora.

Tubos Plumbicon de baja capacidad de salida

La relacion senal/ruido, de una cimara dc tclevision aumenta al
reducir la capacidad dc salida dcl tubo de camara. En la nucva
gama dc tubos Plumbicon de baja capacidad dc salida (LOC),
una pequena pelicula conductora transparcnte cn la tarjeta
reduce la capacidad intrinsica del tubo, asi como las capacidades
pardsitas cntre tarjcta y yugo. Los nucvos tubos dan una mcjora
cn la relacion senal/ruido de unos 3 dB.

Comprension de los datos del GTO como una ayuda para cl
disefio de circuitos

Fl interruptor controlado por puerta GTO combina la alta
tension de bloqueado y la alta corricnte de conmutacion del
tiristor con la facilidad de excitacion de puerta y la velocidad del
transistor. Este articulo explica cdmo utilizar los datos del GTO
publicados para obtcner ¢l mejor funcionamiento posible.

Condcnsadores electroliticos para aplicaciones industriales

Las scrics 114/115 dc condensadores electroliticos han sido
dischadas para rectificacion y filtrado de la red y almacenamien-
to dc cncrgia de aplicaciones industriales. Se da una guia detalla-
da sobre la seleccion dec condensadores, incluidas las dos arcas
principales de aplicacion: sistemas de control de velocidad para
motores por modulacién de anchura de impulsos y fuertes de
alimentation.

Tubos de transmision para difusion por radioy TV

El disciio de tubos modernos de transmision reflcja las grandes
demandas quc les son impuestas por los transmisores de hoy ¢n
dia. Los tubos utilizan rejillas-K cspeciales para la emision
primaria y secundaria baja y alta cmisividad térmica. Ademas, ¢l
discio ayudado por computadora de la construccién de ceramica/
metal climina virtualmente la tensién en los aisladores cerdmicos,
reducicndo el riesgo de fractura.

ELLECTRONIC COMPONENTS AND APPLICATIONS, VOL. 3 NO. 3, MAY 1981 191









	Electronic components & applications

	Contents

	Miniature Plumbicon® tube for portable TV cameras

	A. A. J. FRANKEN

	CONSTRUCTION OF THE TUBE AND DEFLECTION COIL

	PROPERTIES OF THE TUBE AND DEFLECTION COIL

	CAMERA COMPARISONS

	Three-tube cameras using 80XQ and XQ2427

	Comparison with a camera with a single stripefilter tube

	Conclusion

	REFERENCES


	Single-transistor preamplifier for surface-acoustic-wave i.f. filters

	PREAMPLIFIER CIRCUIT

	PREAMPLIFIER PERFORMANCE

	Noise

	I	II	+



	Wideband, variable persistence oscilloscope tube

	K. ZEPPENFELD

	WRITING SPEED AND STORAGE TIME

	TRANSFER-STORAGE PRINCIPLE

	ELECTRON-OPTICAL SYSTEM

	Writing gun and scan magnifier

	Flood guns and collimator

	CHARGE-TRANSFER STORAGE SYSTEM


	High-fidelity stereo/dual sound for TV

	U. BUHSE and H. SCHWARZ

	PHILOSOPHY FOR HIGH-FIDELITY TELEVISION SOUND

	MONO HI-FI SOUND

	A mono quasi-split hi-fi sound channel

	STEREO/DUAL CHANNEL SOUND

	Transmission standards

	Integrated circuit combinations

	Decoder using currently available components

	REFERENCES

	ACKNOWLEDGEMENT


	Low output-capacitance Plumbicon® tubes

	A. A. J. FRANKEN

	TARGET CONSTRUCTION

	PERFORMANCE

	REFERENCES


	Understanding GTO data as an aid to circuit design

	A. WOODWORTH

	FORWARD CHARACTERISTIC

	REVERSE CHARACTERISTIC

	TURN-ON BEHAVIOUR

	Precautions during pulse or capacitor discharge drive

	Minimising switching losses

	Advantages of d.c, gate drive

	TURN-OFF BEHAVIOUR

	MAXIMUM CONTROLLABLE ANODE CURRENT

	SAFE OPERATING AREA (SOAR)

	GTO DRIVE CIRCUITS

	Simple direct gate drive circuit

	Direct cathode drive circuit


	Electrolytic capacitors for industrial applications

	J.A. HOULDSWORTH and H. SCHMICKL

	PHYSICAL BACKGROUND TO ELECTROLYTIC CAPACITORS

	THE ELECTROLYTE

	CONSTRUCTION OF 114/115 SERIES CAPACITORS

	MANUFACTURE

	RELIABILITY

	SERVICE LIFE

	Example — Selection of capacitor for extended

	life expectancy

	PRINCIPAL APPLICATION AREAS

	PWM control of a.c. motors

	Switched-mode power supplies

	RIPPLE CURRENT DESIGN EQUATIONS


	Choke input filters

	Calculation of i2in


	Capacitor input filters

	Calculation of i2out


	PWM a.c. motor speed control applications

	SMPS applications

	RIPPLE CURRENT MEASUREMENT

	4	kW PWM speed control system with choke input filter.


	Capacitor selection using calculated ripple currents

	4 kW PWM speed control system with capacitor input filter

	300 W forward converter switched-mode power supply with capacitor input filter

	ACKNOWLEDGEMENT

	REFERENCES



	Bandswitching diode for a.m. radios

	T Vb-Vf 7-0.9 lF = ~rF = "620“


	Transmitting tubes for radio and

	TV broadcasting

	D. VAN HOUWELINGEN and J. C. VAN WARMERDAM

	CATHODE DESIGN - RIGID OR FLEXIBLE?

	THE K-GRID

	THE ENVELOPE

	The anode

	Anode cooling

	Coaxial connections and ceramic insulators

	Designing for minimum stress

	RELIABILITY

	Line testing and final electrical testing

	Life tests

	Field data

	APPLICATION SUPPORT

	REFERENCES



	Abstracts



