














oidal form by a DAC comprising a scaler and an array of
weighted current sources. Since a 14-scaler is used for the
lower-frequency tone group, the lower-frequency synthe-
sised tones consist of 14 steps per cycle. Similarly, the use
of an 18-scaler for the higher-frequency tone group results
in 18 steps per cycle for the higher-frequency synthesised
tones. The amplitude of the tone currents at pin 10 is
accurately maintained because the weighted currents in the
DAC are referred to a temperature compensated level which
is also independent of the line current. The sinusoidal
current steps at pin 10 are converted into a voltage by an
external RC network which forms the first stage of a two-
section low-pass filter for attenuating the higher harmonics
of the synthesised sinewaves. The second capacitor of the
low-pass filter is connected to the output of the speech/
dialling changeover switch at pin 9. From this point, the
tones or speech signals are passed to the line at pin 1 viaa
buffer and an active output stage, the dynamic resistance of
which can be set by an external resistor at pin 7.

The microphone amplifier at pins 13 and 14 is basically
a voltagecontrolled current source with symmetrical
differential inputs. When the tone selection inputs are in-
active, an electronic changeover switch, activated by a mute
signal from the keyboard input logic circuit, passes the
output current from the microphone amplifier to the second
section of the low-pass filter at pin 9. From here, the
amplified microphone signal is applied to the line via the
same path as previously described for the dialling tones.

The telephone amplifier provides sufficient output at
pin 5 to drive a dynamic earpiece in the handset. The input
signal for the amplifier is extracted from the composite
signal on the telephone line via an RC network connected
between the line and pin 4. An antiphase sidetone-can-
celling signal from pin 8 prevents the microphone signal
from being amplified by the telephone amplifier. During
dialling, the input to the telephone amplifier is disconnected
by an electronic switch activated by a mute signal from the
keyboard input logic circuit.

If the line current into pin 1 exceeds the requirements
of the IC (about 10mA), a shunt regulator bypasses the
excess current and fixes the average voltage applied to the
IC.

Register recall (flash) by a timed loop break can be
obtained by using an external network. This feature will be
described in a future publication.

DETAILED DESCRIPTION

Tone selection inputs

As shown in Fig.2, the TEA1046 has eight buffered tone
selection inputs divided into two groups of four. Pins 15,
16, 17 and 19 are active LOW ‘row’ inputs for selecting the
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four lower-frequency tones. Pins 20 to 23 are active HIGH
‘column’ inputs for selecting the four higher frequency
tones. Two types of keyboard can be used to select the two-
tone combinations required for DTMF dialling:

— A keyboard in which a single contact connects one of
the row inputs to one of the column inputs to select
each required two-tone combination

— A keyboard in which one contact per pushbutton
connects onc of the row inputs to a LOW level and a
second contact per pushbutton connects one of the
column inputs to a HIGH level to select each required
two-tone combination.

Since the maximum ‘on’ resistance for each contact is
10k2 and the minimum °‘off” resistance is 250 k2, the IC
is suitable for use with keyboards in which the contacts are
operated by a rubber membrane.

The appropriate two-tone combination is generated im-
mediately after a pushbutton on the keyboard is pressed.
A tone, or tone combination is then produced for two full
cycles of the lower-frequency tone before the keyboard
entry is scanned again. The tones continue as long as the
pushbutton remains pressed. As soon as the pushbutton is
released for more than two cycles of the lower-frequency
tone, tone generation ceases. Simultaneous depression of
more than one pushbutton has no undesirable effect be-
cause all other keyboard inputs are inhibited as soon as one
input is activated. Thus, only the tone combination cor-
responding with the first pushbutton to be pressed is
generated. If the first pushbutton is released after a second
has been pressed, the tone combination corresponding to
the second pushbutton is generated two periods of the
lower frequency tone after release of the first pushbutton
(two key rollover). This procedure, which was chosen after
extensive investigations of keyboard behaviour, prevents
the generation of incorrect tones when the user uninten-
tionally presses two adjacent pushbuttons. For testing
purposes, the tones can be generated singly by making the
appropriate ‘row’ input LOW, or the appropriate ‘column’
input HIGH.

A keyboard will only operate in the manner described as
long as at least one of the ‘column’ inputs (pin 20, 21 or 23)
remains LOW (inactive). If all these three ‘column’ inputs
are held HIGH, pin 22 acts as an enable input for the tone
generator and the four ‘row’ inputs can be driven with a
4-bit binary code derived from a 4-bit or 8-bit microcom-
puter. When using a 4 x 4 keyboard, pins 20, 21 and 23 can
of course be made HIGH at the same time by simultaneously
pressing pushbuttons in the first, second and fourth column.
This type of incorrect operation is, however, considered so
unlikely that malfunctioning can be accepted if it does
occur. It cannot occur with the more commonly used 3 x 4
keyboard.

Table 1 is the truth table for the dialling tone selection
inputs during microcomputer operation.
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Voltage regulator

The basic circuit of the line voltage regulator is given in
Fig.15(a). If the line current exceeds the current required
to operate all the integrated functions (Ij=10mA), the
shunt voltage regulator sinks the excess current and sets the
average voltage applied to the IC.

The voltage regulator is basically a reactance circuit. The
RC network Rj2Cyg smooths line voltage Vi so that the
regulator does not respond to a.c. signals. A direct current
IL — Ij flows if an internally defined reference voltage Vg is
exceeded. The equivalent impedance of the TEA1046 is
shown in Fig.15(b).

Static behaviour of the circuit is expressed by:

VL~ Vo + (L - PR3

in which Vg is about 4.8 V at 25 °C and R 3 is the slope of
the static 1] /V[_ characteristic shown in Fig.15(c).

The dynamic impedance of the regulator is equivalent to
a resistor in series with a simulated inductor:

in which Rg
about SH.

In the telephone audio frequency range (300Hz to
3400 Hz), this impedance is very much greater than the
dynamic resistance of the active output stage.

An internal thyristor switch short-circuits Rj2 during
switch-on. This minimises the start-up time and limits the
voltage overshoot applied to the line.

is about 5 and Leq~R)13Cvs and is
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Polarity guard and line transient suppression

Current surges on the telephone lines can cause voltage
transients that may damage or destroy the IC. The circuit
of Fig.2 therefore incorporates a bridge rectifier which not
only acts as a polarity guard but also incorporates two zener
diodes. During normal conditions, only one of the zener
diodes is conducting. If the voltage across the circuit
exceeds the zener voltage, the other zener diode conducts
to protect the IC. The 18 2 resistor R_p in series with the
bridge rectifier limits the current that can be drawn by the
IC.
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Circuits for modular design of consumer
and industrial products — the CLIPS

system

E.T. KEVE

Many design projects meant for 8-bit implementation, even
for entirely different applications, look remarkably similar.
Consider four different and seemingly unrelated application
areas: telecommunications, industrial control, instrumenta-
tion, and home video/audio. How are they alike?

Well, let’s further consider some typical 8-bit applica-
tions within these areas:

— a telephone set

— a process control monitor
— adigital voltmeter

— atv controller.

None of these applications will require a high data through-
put, but all will probably be pushed for space; serial data
communication is therefore a must. The use of serial links
also results in an overall cost saving compared to parallel
data connections. Fewer pins means smaller packages on
smaller boards and cheaper encapsulations; less wire means
cheaper interconnections and simpler layouts.

In addition, each application will usually require some
form of intelligent control, an 8-bit single-chip micro-
computer being the best candidate. Finally, all will include
a number of identical peripheral circuits: additional RAM,
I/O expanders, LCD drivers etc. In fact, the only difference
between them is to be found in the dedicated peripheral
circuits which perform the specific application-oriented
tasks, and the software resident in the microcontroller. The
telephone set, for example, will require a ringer circuit,
transmission circuit and, possibly, a DTMF dialler; the volt-
meter, (or process controller) will need D/A and A/D con-
verters; the tv will have to include special tuning circuits
and a remote control facility.
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In all these application areas, the combination of general-
purpose and dedicated circuits can be found. Introducing
standard products and design techniques for applica-
tions as diverse as these, leads to wide-ranging benefits:

o The designer is able toadopt a ‘building block’ approach,
going straight from block diagrams to circuit implemen-
tation knowing that compatibility and interfacing
problems are already solved.

Such an approach leads to a straightforward, struc-
tured hardware design. Each device on a circuit board
can immediately be recognised as fulfilling a particular
function. Upgrading is then done simply by adding extra
devices to perform extra functions. One-to-one recogni-
tion of functions-to-ICs also means easier diagnostics
and repair, as functional problems can be immediately
linked to particular devices.

Structured hardware also leads naturally to modular
software. If the same types of microcomputer are used
continuously, a library of reusable software modules
can be built-up to cover control needs for a variety of
peripherals in many different application areas.

e The manufacturer could build up a family of products
by simply adding or subtracting dedicated peripheral
circuits.

e The component manufacturer would be able to produce
large volumes of the same group of ICs for a wide
variety of applications, thus keeping costs low: the
dedicated devices would be added to the component
range to match the demand from each product area.



























Since the wavelength within the dielectric decreases with in-
creasing dielectric constant, substrates of high-dielectric
material (e.g. ferrite) may be so thin at higher frequencies
(>30GHz) that their mechanical strength is inadequate.
The only alternative is then to use a thicker substrate of
lower-dielectric material.

A standard thickness for alumina substrates (e, ~ 10) is
635 um, which means that they can be used at frequencies
up to about 14 GHz.

Since the dielectric constant of ferrite materials (between
14 and 16) is significantly greater than that of alumina,
ferrite substrates must be thinner for the same band of fre-
quencies. Ferrites have a distinct advantage in one major
respect: their magnetic properties can be used to produce
non-reciprocal devices (such as circulators, isolators etc.).
However, these same magnetic properties place a lower
limit on the usable frequency, so a range of ferrite materials
must be available to cover different bands of the microwave
spectrum (see Table 1).

Each ferrite material in Table 1 has been produced to
give optimum performance within a specified frequency
band. At frequencies below the lower limit (e.g. about 7 GHz
in material I) losses are severe, owing to the electron spins
within the material becoming misaligned. Note: this can be
an advantage in functions with a tendency towards low-
frequency parasitic oscillation (e.g. X-band amplifiers), since
damping below the lower limit can be 60 dB or more.

TABLE 1
Dielectric materials suitable for use as substrates
in microstrip

tan 6 (X 10™) lowest
. measured at operating
material ér 25°C frequency
10 GHz (GHz)
sintered
alumina 9.7 1 -
(99% pure)
ferrite | 15.5 2 7
II 14.8 2 34
111 144 2 2.2
v 154 2 S
\" 14.0 2 1.5
fused quartz 3.8 1 -
sapphire C-axis 11.5 0.3 -
A-axis 9.3 0.9 -
filled PTFE material
Epsilam 10 10_.3 18 -
duroid 5870 2.3 12 -
duroid 6010 10.5 -
polyguide 23 5 -
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Another factor governing the selection of substrate ma-
terial is dielectric loss. Ferrite materials induce marginally
greater losses than alumina and other non-magnetic materials.
These losses are, however, of little significance compared
with conductor losses, and ferrite substrates are often
favoured because of their ability to support non-reciprocal
functions.

Losses can be reduced significantly by using material of
high purity and small grain size. This demands, among other
things, strict monitoring of raw materials and a well con-
trolled fabrication process.

Conductor strip: properties and geometry

The characteristic impedance Zgy of a microstrip line
depends upon the electrical properties of the dielectric and
the geometry of the line, in particular the ratio of strip
width w to strip/ground-plane spacing h. Figure 3(a) shows
the relationship between Zg and w/h for various substrate
materials.

Figure 3(b) shows that the wavelength Ag along a micro-
strip line is also a function of w/h. The horizontal scale
indicates the practical limits imposed on w/h, since a strip
that is too wide gives rise to undesired propagation modes
of high order, and one that is too narrow is difficult to
manufacture accurately.

Because of the extremely high current density within the
strip at the dielectric/strip interface, conductor losses
account for more than 80% of the total losses in a micro-
strip line. Significantly less than the conductor losses,
although by no means negligible, are the radiation losses
caused by currents induced in the strip at the air/strip inter-
face. These currents, which are caused by the electromag-
netic field within the substrate, decrease with increasing
strip thickness, so radiation losses can be kept low by using
a relatively thick conductor layer. For most applications a
thickness of at least five skin depths is in fact necessary for
reducing radiation losses to tolerable levels. At present,
strip thickness is standardised at 10 um, which at higher
microwave frequencies (i.e. X-band and above) is signif-
cantly more than the five skin depths required.

Skin depth varies inversely with the square root of the
frequency. This means that at high frequency it can become
comparable with surface irregularities of the substrate, so
the current path at the strip/dielectric interface is longer
and losses increase. The surface finish of the substrate is
thus an important factor governing conductor losses at high
frequency, and a smooth, highly polished surface is pre-
ferred. If the surface is too smooth, however, it may
impair the adhesion between substrate and conductor.

Much research has therefore been devoted to obtaining
good adhesive layers that do not themselves introduce
greater losses than would otherwise occur with rougher
substrate surfaces.
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Fast and undistorted data transfer in noisy

environments

J. EXALTO

The HEF4755 is a fast and versatile circuit for undistorted
transmission or reception of data in electrically noisy en-
vironments. 8-bit parallel data can be serially transferred
synchronously over three wires, or asynchronously over one
wire. The maximum data transfer rate with a 10 V supply is
3.2MBaud for synchronous operation and 125 kBaud for
asynchronous operation. The circuit provides an optimum
compromise between transmission accuracy and speed for
applications such as:

— industrial measuring and remote control systems with
long communication paths

— power stations and heavy current installations
— measuring and control systems in nuclear installations
— measuring and control systems in vehicles

— busses in buildings.

The main features of the HEF4755 are:

— start code generation and recognition

— data byte size protection

— redundancy check byte generation and checking

— bit check by bit level evaluation

— error type recognition

— 8-bit parallel I/O for data.

Maximum accuracy of the data and efficiency of transfer
are ensured by features such as:

— short data blocks (7 bytes max.)

— data block synchronisation for reliable recognition of
the beginning of a data block

— bit synchronisation for eliminating bit distortion due to
data path delays

— data byte size protection to ensure that the information
contains the correct number of data bytes

— cyclic redundancy check to protect the information
content of a complete data block.

An important additional feature in the asynchronous mode,
is a bit check which evaluates the logic level of every bit by
sampling it 32 times in synchronism with the clock.

For maximum versatility, the circuit can be hard-wired
to operate in one of 8 modes and can also be optimised for
specific applications by pre-setting conditions such as:

— number of data bytes (fixed or variable)

— Hamming distance of the cyclic redundancy check
(Hamming distance = 4 or 6)

— acceptable bit distortion.
Figure 1 is a block diagram of the HEF4755. The blocks

marked A are only used in the asynchronous mode. The
input/output names and functions are:

TTO, TT1 for setting acceptable bit distortion

RX for setting the receiving mode

TX for setting the transmitting mode

AS for setting the asynchronous mode

START input for start pulse or synchronisation
signal

CLK clock input

R reset input
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HIGH-RESOLUTION MONITOR TUBE

PHOSPHORS

The M38-200 is available with a choice of phosphors for
specific applications. For document display, phosphor WA
is best; its warm white facilitates eye adaptation when the
screen and an actual page are viewed alternately. Medical
workers may prefer standard white W (P4) because its
bluish cast is easier to correlate with X-ray photos. If
maximum brightness is a criterion and green is acceptable,
GH is the phosphor of choice.

All these are short-persistence phosphors, necessitating a
frame frequency of at least 75 Hz to avoid flicker. (Longer-
persistence phosphors can be made available, but they tend
to degrade image quality — ‘picture smear’ — and are not
recommended.) In most applications a frame frequency of
75 Hz implies a line frequency of at least 100kHz and a
video bit rate of 200 Mbit/s. The demands on the electro-
nics are therefore considerable, but well within present-day
limits. Work stations of the Megadoc filing system (Ref.1,2),

for instance, use M38-200 tubes for document display, and
Ref.3 gives details of an M38-200 display with 100 Hz frame
frequency and 125kHz line frequency that uses a number
of standard tv parts, including a tv frame-frequency oscilla-
tor and a tv line-output transformer.

REFERENCES

1. DE VOS, J. A. ‘Megadoc, a modular system for electronic
document handling’, Philips Technical Review 39,No.12,
1980, pp 329-343.

2. ‘Desk-size digital file stores million and a half pages’,
Electronic Components and Applications, Vol.4 No.1,
November 1981, pp 60, 61.

3. GENT, D.J. and TERRY, A.J. ‘A very high resolution
display for facsimile page reading and allied applications
(C52), Mullard Application Laboratory Report
MDS8201, Mullard Ltd., Mitcham, England, May 1982.

112 ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.5 NO.2, FEBRUARY 1983















Next generation microcontroller

K. A. H. NOACH

The new 8X305 bipolar microcontroller from Signetics is a
faster and more powerful version of the 8X300 which has
established itself as the industry standard for 8-bit control
in many application areas. And, designers who have already
exploited the 8X300 will be particularly interested in the
fact that the more.powerful 8X305 is functionally inter-
changeable: both microcontrollers are in similar 50 pin
packages.

The 8X305 has been designed together with a full sup-
porting family of devices to make up a complete micro-
system hardware package (Fig.1):

8X305 microcontroller

8X310 interrupt controller

8X320 bus interface array

8X330 floppy disk controller

8X350 256X8 RAM with address latches
8X360 memory address director

8X371 8-bit bidirectional port

8X372 8-bit bidirectional port (addressable)
8X374 1/O port with parity (addressable)
8X376 8-bit bidirectional port (addressable)
8X382 4-in/4-out I/O port addressable bus expander

Faster than the 8X300 although using the same low-power
Schottky technology, the 8X30S will fetch, decode and
execute a 16-bit instruction in a minimum of 200 ns. The
power of the 8X305 is demonstrated by the fact that only
a single instruction enables 8 bits of data to be read from
the bus, latched, rotated, marked, combined with other
data in an ALU operation, shifted, merged with original
bus data and returned to the bus. The bit-orientéd instruc-
tion set in the 8X305 has been expanded to give even greater
flexibility and the number of general-purpose 8-bit working
registers has been increased from 8 to 13 to further improve
the overall throughput capability.

In conjunction with the new support chips, the 8X305
has extended the already impressive application base of the
8X300 to add new interrupt handling capabilities, larger
working storage and parity support.

The 8X30S5, like the 8X300, is a microcontroller — a
microprocessor whose architecture and instruction set are
tailored to the requirements of the control system market.
A microcontroller’s task is to monitor a large number of
status bit inputs and provide outputs of one or more bits
directed to a given location; in contrast, a conventional
microprocessor is essentially a ‘number cruncher’ providing
8-bit word outputs.

The 8X305 shares the many features which made the
8X300 so popular: bit-oriented instruction set, separate
buses for instruction, instruction address and three state
I/0, source/destination architecture, TTL input/output
compatibility, on-chip oscillator and timing generation, and
a single +5 V supply requirement.
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NEXT-GENERATION MICROCONTROLLER

and accessed through two bidirectional 8-bit buses. Both
buses operate independently and the user bus has priority
for data entry.

Both devices are available with pre-programmed addres-
ses: either device can be field-programmed over the same
address range (010 through 2551(0). A port is selected by
putting its address on the IV bus; the port remains selected
until a different port address is put on the bus. Data is
accessible on the user bus at all times. The IV bus can be
organised into two separate and independent banks of I/O
devices by an Enable input. Packages are 0.4 in, 24-pin DIP.

I/0 PORT 8X374

The 8X374 is an addressable bidirectional I/O port with
parity which is identical to the 8X372 except for the
addition of parity circuitry. This enables the input data to
the microcontroller to be checked for parity and a parity
signal to be included on the output data. Odd or even
parity can be chosen.

I/0 PORT 8X382

The 8X382 is a 4 input/4 output addressable 1/O port for
systems with TTL compatible buses. Data input is synchro-
nous. The port consists of eight data latches accessed
through either:

— an 8-bit bidirectional IV bus connected to the micro-
controller

— a user data bus consisting of four dedicated inputs and
four dedicated outputs.

This port is unique because it can be used for both dedi-
cated input and output operations. This facility can be used
to reduce the overall port package count; it can also be used
to implement a handshake interface. Since both input and
output bits reside in the same port, I/O operations can be
performed without readdressing. Pre-programming, field
programming and port selection operations are identical to
those of the 8X372 and 8X376.

A single +5V supply is required and the package is
0.4 in, 24-pin DIP.

ERRATUM

In the article in Vol. 4, No.4 ‘Long-term reliability of

linear bipolar ICs’ we neglected to acknowledge the

contribution of Mr. Schelski of Valvo, Germany to the
exercise reported.
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CMOS gate arrays - the fast way to semi-custom logic

Fully custom ICs are compact, reliable and dissipate the
minimum of power but take a long time to develop and
are made in large quantities to obtain acceptable unit cost.
Standard logic ICs cost less but occupy more sockets and
board space, cost more to assemble and test, and the
overall system dissipates more power and is less reliable.
A semi-custom mask-programmable gate array bridges the
gap because it is an off-the-shelf chip which can be pro-
grammed to perform exactly the logic functions you need.
Design and development times are much shorter, and
development costs much lower, than for fully custom
logic. It also has the advantage of more design flexibility
and higher gate utilisation than other types of programmable
logic array.

Our PCF/PCC family of mask-programmable silicon-gate
CMOS gate arrays comprises five types of pre-processed
silicon chips consisting of a central matrix of 165, 224,
352, 558 or 864 cell units (two 2-unit NAND/NOR gate
equivalents) and a periphery of 38, 26, 38, 66 or 841/0
devices with 40,28,40,68 or 86 bonding pads. They
are backed by an extensive computer-aided design (CAD)
package. Starting from a logic network description, which
represents the overall logic circuit required by the customer,
computer simulation program SIMON automatically cal-
culates gate delays and accurately predicts the logical be-
haviour of the circuit. It also generates test patterns which,
together with a pin assignment list, are used to generate an
automatic test program. An automatic cell placement pro-
gram PLACE, and an automatic interconnect program
INGATE completely eliminate tedious hand layout and
allow a system designer to also design his own IC. The out-
put from the INGATE program directly generates the mask
pattern tape for programming the array. Since the customer
can participate at various stages of the design, he can retain
control over the entire process of converting his logic dia-
gram into a semi-custom IC.

To convert his logic design into a programmed PCF/PCC
gate array, the logic circuit designer uses a comprehensive
computer-based cell function library consisting of macro
descriptions and pre-defined wiring and contact mask pat-
terns which are ultimately used to connect the uncom-
mited cells to perform the required logic functions. The cell
library also contains a wide selection of I/O circuits and
pull-up/down resistors which can be assigned to the
bonding pads. Designing with a mask-programmable gate

array is therefore just as easy as designing a printed-wiring
board by using a standard set of interconnection patterns
which are guaranteed to be correct for performing specific
functions. Tedious and error-prone tasks like breadboarding,
digitising the layout and defining interconnections by hand
are completely eliminated.

Outstanding advantages of our PCF/PCC family of mask-
programmable gate arrays are:

— Over 90% of available gates can be used in a functional
circuit

— Designing is as easy as with standard SSI or MSI

— Design changes are easy to incorporate

— A wide selection of 1/O types and a range of pull-up/
down resistors allow interfacing with most other logic
families

— The PCF/PCC family is backed by a comprehensive
Computer—Aided Design (CAD) system. This dramati-
cally reduces development time and allows the designer
of the original logic circuit to retain control of his own
system throughout the final integration phase instead
of relying on the extertise of a MOS IC designer

— The network description is based on a computer-based
library of fully defined cell functions. The input/output
list, dynamic characteristics and topology list of the
logic functions are part of the cell library macro des-
criptions. CAD program SIMON simulates the overall
circuit and tests it to discover and correct any logical
errors, race hazards, spiking conditions or timing un-
certainties before interconnection and contact masks
are made

— After functions have been assigned to the array cell units
and [/Os, CAD routeing program INGATE calculates the
correct interconnections

— INGATE uses the network description of SIMON which
automatically specifies metallisation and contact mask
patterns that are guaranteed to be correct for inter-
connecting bonding pads, I/Os, supply rails and cell
transistors

— Fast turnaround for development samples

— The final semi-custom logic IC protects proprietary
rights because it is very difficult to copy.
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Abstracts

Bipolar IC merges telephone dialling and speech

This article describes a new bipolar IC which incorporates all the
functions for an electronic telephone on a single bipolar chip. The
functions performed are dialling tone generation, speech amplifica-
tion, 4/2-wire conversion, dialling/speech switching and line adapta-
tion. The dialling inputs can be directly driven by a simple rubber
membrane keyboard or via a microcomputer if extended dialling
features such as automatic redial or repetory dialling are required.

Circuits for modular design of consumer and industrial products —
the CLIPS system

A newly introduced family of dedicated and general purpose ICs
exploits the underlying similarities of systems that use 8-bit data
transfer. Being designed to interface directly with the I3C bus, these
will enable system designers to go straight from block diagram to
circuit design without concern for interfacing or compatibility
problems. Identification of specific system functions with specific
ICs will facilitate circuit board layout and trouble-shooting; it will
also lead to the development of modular software that can be
adapted easily to a variety of system requirements.

Microwave integrated circuits — design and realisation

Microwave integrated circuits (MICs) can provide considerable size
reduction in microwave systems, and can, moreover, ease problems
of interfacing between transmission-line systems and semiconductor
devices. The smallness of MICs, however, brings problems of its own.
In finding solutions for these, much expertise has been built up, both
electrical and technological. Basically, reliability in MICs centres
around using established recipes and following established proce-
dures, so these must be maintained as far as possible whenever a
new device is being contemplated or developed.

Fast and undistorted data transfer in noisy environments

A new circuit for secure and efficient serial transmission or recep-
tion of parallel data in electrically noisy environments is described.
The data transfer can be either synchronous or asynchronous and
the circuit includes a programmable bit level check, programmable
cyclic redundancy check and byte size verification.

High-resolution monitor tube

A new 38 cm monochrome c.r.t. is able to resolve nearly four million
pixels on a screen about the size of an A4 page. Operated as a
facsimile terminal, it provides a modulation depth of better than
50% for a horizontal black line one pixel wide displayed against a
white raster with a luminance of 143 nit. The large-area contrast at
that luminance corresponds to a modulation depth of 85%.

Microcomputer peripheral IC tunes and controls a tv set

Recent technology advances and extensive experience of the digital
control and tuning of tv sets have led us develop a new I’C bus-
compatible microcomputer peripheral IC. The circuit performs
frequency synthesis together with on-chip band switching and tuning
voltage generation. It also controls up to eight analog functions such
as volume, tone, brightness, contrast, colour saturation etc. There
are also 1/0 ports for additional controls such as stereo/dual sound,
search tuning and switching of external video sources.

Next generation microcontroller

A new microcontroller using low-power Schottky technology will
fetch, decode and execute a 16-bit instruction in 200 ns. Because of
its high speed it is able to use software to perform many operations
that would otherwise require additional hardware. The micro-
controller is complementcd by a family of supporting circuits which,
like it, require only a single +5 V supply.

Ein neues bipolares Telefon-IC vereinigt Wahl- und Sprechkreis

Der Aufsatz beschreibt eine neue bipolare integrierte Schaltung, die
alle Funktionen eines elcktronischen Telefons zusammenfasst. Ein
einziges Chip vereinigt die Komponenten fiir Wahltongenerator,
Mikrofonverstirker, elektronische Weiche, Stummschaltung und Lei-
tungsanpassung. Die Eingdnge des Wahltongenerators konnen direkt
von einer einfachen Gummimatten-Tastatur oder von einem Mikro-
komputer angesteuert werden, so wie dies in Fernsprechapparaten
mit automatischer Wahlwiederholung oder Kurzwahl erforderlich ist.

Schaltungen fiir modularen Aufbau von Systemen der Unterhal-
tungs- und Industrieelektronik — das CLIPS System

Eine neu eingefiihrte Familie, bestehend aus speziellen sowie Mehr-
zweck — ICs, nutzt die grundlegenden Gemcinsamkeiten solcher
Systeme aus, die mit serieller 8 bit-Dateniibertragung arbeiten. Die
bei jeder Schaltung vorhandene I*C-Bus-Schnittstelle erméglicht es
dem Systementwickler, ohne irgendwelche Schnittstellen- oder
Kompatibilitatsprobleme vom Blockschaltbild direkt zum System-
entwurf iiberzugehen. Dic Realisierung spezieller Systemfunktionen
mit speziell hierfiir entwickelten ICs erleichtert dabei sowohl den
Entwurf der Schaltungsplatine als auch die Fehlersuche. Ausserdem
erlaubt und fordert das Konzept die Entwicklung einer modular
aufgebauten Software, die sich leicht an eine Vielzahl von System-
Anforderungen anpassen lasst.

Integrierte Mikrowellenschaltungen — Entwurf and Realisierung

Integrierte Mikrowellenschaltungen (MICs) ermoglichen eine erheb-
liche Grossenreduzierung bei Mikrowellensystemen und verringern
Probleme, die mit der Verkniipfung von Wellenleitersystemen und
Halbleiterbauelementen zusammenhingen. Dagegen entstehen bei
integrierten Mikrowellenschaltungen eigene Probleme, die von den
geringen Abmessungen herrithren. Um Problemldsungen zu finden,
ist auf diesem Gebiet (MICs) umfangreiche Erfahrung in elektrischer
und technologischer Hinsicht erarbeitet worden. Grundsitzlich gilt:
die Zuverldssigkeit von integrierten Mikrowellenschaltungen wird
davon bestimmt in wicweit bewahrte Rezepte und anschliessend
bewihrte Verfahren verwendet werden konnen. Diese sollen daher
so weitgehend wie moglich fiir neue in der Diskussion oder Ent-
wicklung befindliche Systeme beibehalten werden.

Sct})melle und unverzerrte Dateniibertragung in storbehafteter Um-
gebung

Es wird cinc Schaltung fiir serielle Ausscndung oder Empfang von
parallelen Daten beschrieben, dic in mit elektrischen Stérungen
beaufschlagter Umgebung sicher und mit hoher Leistungsfihigkeit
arbeitet. Die Dateniibertragung kann entweder synchron oder asyn-
chron ablaufen. Die Schaltung verfiigt iiber eine programmierbare
Bitabtastung, programierbare CRC (Cyclic Redundancy Check) —
Priifung sowie programmicrbare Wortlinge.

Hochauflosende Katodenstrahlrohre

Cine neue, einfarbige 38-cm-Katodenstrahlrhre bietet eine Auf-
16sung von annidhernd 4 Millionen Bildpunkten auf der Schirmober-
flache bei einer Grosse von etwa einer A4-Seite. Wird die Rohre als
Faksimile-Terminal eingesetzt, ist die Modulationstiefe besser als
50% im Fall einer horizontalen schwarzen Linie (mit der Breite
eines Bildpunktes) auf weisscm Hintergrund-Raster mit einer Leucht-
dichte von 143 cd/m?®. Der Grossflichenkontrast entspricht beim
gleichen Leuchtdichtewert einer Modulationstiefe von 85%

Mikrocomputer-Peripherie-IC zur Abstimmung und Steuerung von
Fernsehempfangern

Neueste technologische Fortschritte und umfangreiche Erfahrungen
auf dem Gebiet der digitalen Steuerung und Abstimmung von Fern-
sehempfingern haben uns dazu gefiihrt, eine neue integierte Mikro-
computer—Peripherieschaltung fiir den Einsatz am 1*C-Bus zu ent-
wickeln. Die Schaltung arbeitet nach dem Prinzip der Frequenz-
synthesc; Bereichsumschaltung und Abstimmspannungserzeugung
befinden sich auf dem Chip. Ausserdem kénnen bis zu acht Ana-
logfunktionen gesteuert werden, z.B. Lautstirke, Klang, Helligkeit,
Kontrast, Farbsdttigung usw. Fiir zusitzliche Steuerfunktionen z.B.
Stereo/Zweiton, Suchlauf und Schalten externer Videoquellen, sind
weitere Ein-/Ausginge vorhanden.

Ein Mikro-Controller der nichsten Generation

Der neue Mikro-Controller 8X305 in Low-Power Schottky-Technik
arbeitet mit einer Zykluszeit von nur 200 ns fiir die Entgegennahme,
Decodierung und Ausfiihrung eines 16 bit-Befehls. Mit seiner hohen
Arbeitsgeschwindigkeit kann er unter Programmsteuerung zahlreiche
Operationen ausfiihren, die in herkémmlichen Konzepten zusitz-
liche Hardware erfordern. Der Mikro-Controller wird durch eine
Familie peripherer Schaltungen komplettiert, die — ebenso wie
dieser — nur eine Versorgungsspannung von § V bendtigen.
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Un nouveau circuit intégré bipolaire allie la numérotation et la
parole en téléphonie

Cet article décrit un nouveau circuit intégré bipolaire incorporant
toutes les fonctions propres a la téléphonie électronique, sur une
simple puce bipolaire. Ces fonctions sont les suivantes: génération
de la tonalité de numérotation, amplification de la parole, con-
version 4/2 fils, commutation numérotation/parole et adaptation de
ligne. Les entrées de numérotation peuvent étre directement com-
mandeées par un simple clavier a membrane de caoutchouc ou par
I'intermédiaire d’un microprocesseur, si Putilisation requiert des
exigences telles que la répétition d'indicatif automatique ou le
rappel du numéro.

Circuits de modularité pour les produits grand public et industriels
— le systéme CLIPS

Récemment présentée, une famille de circuits intégrés a usage général
ou spécialisé met a profit les similitudes sous-jacentes des systémes
ayant recours au transfert des données a 8 bits. Congus pour réaliser
I'interface direct avec le bus I1°C, ces circuits permettront aux con-
cepteurs de systémes de passer sans transition du diagramme sché-
matique aux plans de réalisation du circuit, sans étre préoccupés
par des problemes d’interface ou de compatibilité. L’identification
des fonctions spécifiques du systéme, avec des circuits intégrés
déterminés, va non seulement faciliter I'agencement des cartcs de
circuit et la détcction des défectuosités, mais aussi mener au déve-
loppement d’un logiciel modulaire aisément adaptable a un éventail
d’impératifs inhérents au systéme.

Conception et réalisation de circuits intégrés pour micro-ondes

Les circuits intégrés pour micro-ondes peuvent contribuer a réduire
considérablement les dimensions des systémes a hyperfréquences ct,
par surcroit, faciliter la solution des problémes d’interface entrc des
systémes de ligne dc transmission et des dispositifs a semi-conduc-
teurs. Toutefois, les dimensions réduites de ces circuits créent des
probléemes particuliers. Pour les résoudre, on a recours aux expé-
riences acquises sur les plans électriques et technologiques. Essen-
tiellement, la fiabilité de ces circuits intégrés repose sur des reccttes
et des procédures éprouvées qu'il s’agit donc de maintcnir autant
que possible, lorsqu’un nouveau dispositif est envisagé ou devcloppé.

Transfert rapide et sans distorsion des données en milieu bruyant
électriquement

L’article décrit un nouveau circuit destiné a ’emission ou i la ré-
ception sérielle sure et efficace dc données paralléles, dans des con-
ditions de bruit électrique considérable. Le transfert des données
peut avoir lieu en mode aussi bien synchrone qu’asynchrone, tandis
que le circuit englobe des contrdles programmables pour le niveau
de bit et la redondance cyclique, ainsi que pour la vérification du
format de multiplet.

Tube de monitorage a haut pouvoir séparateur

Ce nouveau tube cathodique monochromatique 38 cm permet
de visualiser prés de quatre millions d’éléments d’image sur un écran
de format proche de celui d’un feuillet A4 courant. Fonctionnant a
la maniére d’un terminal de facsimilé, il offre une profondeur de
modulation supérieure a 50% pour une ligne noire horizontale d'un
élément d’image de large, s’inscrivant sur une trame blanche d'une
luminance de 143 nit. Le contraste de zone large pour une telle
luminance correspond a une profondeur de modulation de 85%.

Réglages et controles des téléviseurs par microprocesseur

Les récent progrés de la technologic et I'expérience considérable
acquise en matiere de commande numérique et d’accord des récep-
teurs de télévision ont abouti au développement d’un nouveau
circuit intégré périphérique microprocesseur a compatibilité de. bus
I?C. Ce circuit réalise la synthésc de fréquence ainsi que la commu-
tation dc bande ‘“sur puce” et la génération de la tension d’accord.
Il assure en outre la régulation d’'un maximum de huit fonctions
analogiques telles que la puissance sonore, la tonalité, la luminosité,
le contraste, la saturation des coulcurs, etc. De plus, des portes
entrée/sortie sont prévues pour des commandes supplémentaires,
comme par exemple le son stéréo ou a deux voies, la recherche
d’accord et la commutation de sources vidéo cxtérieures.

Un microcontrdleur de la génération suivante

Ce nouveau microcontrdleur recourant a la technologie Schottky
basse tension, est capable dc saisir, décoder et exécuter une instruc-
tion de 16 bits en 200 ns. Une telle rapidité permet I'utilisation d’un
logiciel pour effectuer un grand nombre d’opérations qui, autrement,
necessiteraient un matéricl supplémentaire. Le microcontréleur est
complété par une gamme de circuits auxiliaires qui, comme lui, se
suffisent d’une simple alimentation de +5 V.

Un CI bipolar combina la conversacién y el discado telefénicos

Este articulo describe un nuevo circuito integrado bipolar que in-
corpora todas las funciones necesarias para un teléfono electrénico.
Las funciones que realiza son generacion de tono para discado,
amplificacion de la voz conversién de 4/2 hilos, conmutacién
discado/ conversacion y adaptacion de linea. Las entradas de llamada
pueden excitarse directamente mediantc una sencilla membrana de
goma o mediante un microordenador si se rcquicren mas caracte-
risticas de discado tales como discado automdtico o indice de
llamadas.

Circuitos para diseno modular de productos industriales y de con-
sumo - el sistema CLIPS

La familia de circuitos integrados especificos y de propdsitos gene-
rales, recientemente introducida, hace uso de las similaridades
comunes a los sistemas quc utilizan transferencia de datos de 8 bits.
Estando disefiados para acoplarse directamente con ¢l I1*C BUS,
estos circuitos integrados capacitan al discnhador de sistemas, para ir
directamentc desde el diagrama de bloques al disefio de circuito, sin
tener en cuenta los problemas de compatibilidad o de acoplamiento.
La identificacion de un sistema de funciones espccifico con cir-
cuitos integrados especificos facilitard la distribucién del circuito
impreso y la improbabilidad de fallo, y también conducira al desa-
rrollo de un software modular que puede ser facilmente adaptado a
una variedad de requerimientos del sistema.

Circuitos integrados para microondas — disefio y realizacién

Los circuitos integrados de microondas (MICs) pueden permitir una
considerable reduccion de espacio en sistemas de microondas y
pueden, a su vez, facilitar problemas de acoplamiento entre sistemas
de lineas de transmision y dispositivos semiconductores. La pequeiiez
de los (MICs), sin embargo, trae problemas consigo. Para encontrar
soluciones a estos problemas se ha empleado mucha pericia tanto en
su parte eléctrica como en la tecnoldgica. Bisicamente, acerca de la
fiabilidad en centros de MICs, cesando férmulas establecidas y
siguiendo procedimicntos establecidos, que deben ser mantenidos
siempre que sea posible cualquiera que sca cl nuevo dispositivo que
se contemple o se desarrolle.

Transferencia de datos rdpida y sin distorsion en ambientes ruidosos

Se describe un nuevo circuito para una transmision serie o recepcion
de datos en paralelo cficiente y segura en ambicntes eléctricamente
ruidosos. La transferencia de datos puede ser sincrona o asincrona y
el circuito incluye verificacion programable del nivel de bit, verifica-
cion programable de redundancia ciclica y verificacion de la longitud
del octeto.

Tubo monitor de alta resolucion

Un nucvo TRC monocromo de 38 cm. capaz de definir cuatro
millones de clementos de imagen en una pantalla del tamano aproxi-
mado de una pagina A4. Cuando se opera como un terminal facsi-
mil, suministra una profundidad de modulacion mayor del 50% para
una linea horizontal negra cuya anchura sea la de un elemento de
imagen, visualizada sobre un fondo blanco dc luminancia igual a
143 nits. El contraste de grandes areas a esta luminancia corres-
ponde a una profundidad de modulacion del 85%

Circuito integrado periférico de microordenador para sintonizar y
controlar un aparato de TV

Los recicntes avances tecnoldgicos y la amplia experiencia en la
sintonia y control digital de los aparatos dc TV nos han conducido
a desarrollar un nuevo circuito integrado periférico de microordc-
nador compatible con el bus I2C. Este circuito realiza la sintesis de
frecuencia junto con la generacién de la tension de sintonia y la
conmutacion de bandas. También controla hasta ocho funciones
analdgicas tales como volumen, tono, brillo, contraste, saturacién dc
color, etc. Ademas, tiene registros E/S para otros controles, como
por ejemplo sonido estéreo/%]ua], sintonia automadtica y conmuta-
ci6n de las fuentes cxternas de video.

Nuevo microcontrolador

Un nuevo microcontrolador (8X305) discnado con tecnologia
Schottky de baja potencia buscard, decodificard y ejecutard una
instruccion de 16 bits en 200 ns. Debido a su alta velocidad, puede
utilizar el programa para realizar operacioncs que de otro modo
requeririan circuiteria adicional. El microcontrolador estd comple-
mentado con una familia de circuitos de soporte que, incluido éste,
requieren sélo una alimentacién de +5 V.
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