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Full-wave sensorless drive ICs for
brushless DC motors

DOMINIQUE POUILLOUX

As their name suggests, permanent-magnet brushless DC
motors have neither a mechanical commutator nor brushes:
instead. they have a wound stator and a permanent-magnet
rotor. So there's no brush wear or arcing. they're very
efticient and capable of rapid acceleration and high-speed
operation. These features make brushless DC motors a
very attractive choice for a host of applications in the
computer. home entertainment and automotive industries.
However. the appeal of such features is somewhat
diminished because these motors depend on complex
clectronic commutation and need expensive rotor position
monitors using magnetoresistive or Hall-effect sensors.
Our TDASI14x range of single-chip. highly-integrated
drive circuits not only restores the appeal of 3-phase
brushless DC motors but considerably enhances it. These
ICs provide full-wave power drive to the motor stator
windings. Full-wave drive results in higher power density
and less torque ripple than can be achieved with halt-

wave drive.
The commutation timing is determined electronically

by the ICs and remains optimum regardless of the type
of motor or its load. The need for costly rotor position
sensors is eliminated because the commutation timing is
determined by internally sensing the zero crossings of the
buck-EMF generated by the three stator windings during
their non-energized periods.

As an additional benefit. all the [Cs have a very
accurate digital tacho output, and some of them have
facilities for generating phase (position) information from
a simple. inexpensive external pick-up coil or AC-coupled
Hall-ettect sensor. as required for monitoring the position
of the tape in VCR scanner head motor drives. Also, each
IC contains an uncommitted operational transconductance
amplifier which can be used for motor speed control by
regulating the DC supply to the output driver stages.

All our TDASI4x circuits are fubricated with a
standard bipolar process. operate from an unstabilized
supply of 4 V 10 18 V and require very few peripheral
components. Power consumption is minimized by using
I°L circuitry for performing the logic functions and by
adopting adaptive base drive for the transistors in the
power output driver stages.

These outstanding features make the TDASI4x family
an ideal choice for increasing the cost eftectiveness and
reliability of a wide range of 3-phase brushless DC
motors such as those used ftor driving VCR scanner heads.
compact dises. camcorder tapes. computer hard/tloppy
disks. cooling fans, automotive fuel pumps and blower
motors for climate control.
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The TEST pin of the IC is used to test the thermal
protection function during production. However, it can
also be used to activate the “sleep” mode as described
under the previous heading.

Commutation

Figure 3 shows that. since the IC has three 3-state output
driver stages. there are six possible combinations with
each output in a different state: one HIGH for sourcing
current, one LOW for sinking current and one in the high
impedance (floating) state. The HIGH and LOW outputs
conduct the energizing current for two of the (series-
connected) stator windings. The floating output presents a
high impedance between the commutation logic block and
the remaining non-energized stator winding. This allows
the zero crossings of the back-EMF it generates to be
detected by the associated internal EMF comparator
selected by the commutation logic block.

Figure 4 that, for each phase.
commutation consists  of a sequence of alternating
encrgized periods separated by a non-energized period
during which the zero crossings of the back-EMF occur.

shows stator
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DRIVE ICS FOR BRUSHLESS DC MOTORS

The interval between a zero crossing of the back-EMF
and the next energized period (commutation delay) must
not exceed 30° of the energizing cycle. This period is
defined, dependent on the motor load and speed, by the
adaptive commutation delay block. Each interval between
two  successive energizing half cycles (twice the
commutation delay) is measured, halved to obtain the
commutation delay, and stored by constant-current
charging/discharging of two external capacitors at pins
CAP-CD and CAP-DC. The charges on these two
capacitors are alternately sampled by the adaptive
commutation block to determine the previous commutation
delay.

The IC also defines a watchdog time during which
back-EMF zero crossing detection is inhibited so that the
flyback pulse which occurs after one of the IC outputs
has been switched oftf isn’t detected as a "false” zero
crossing of the back-EMF. The watchdog time is defined
by constant-current charging/discharging of an external
timing capacitor connected to the CAP-TI pin of the IC.
In fact. the watchdog time serves two purposes, the
second of which is described under the next heading.
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Fig.3 The six combinations of IC output states
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PWBs WITH Cu-INVAR-Cu LAYERS

THE IMPACT OF CIC PLANES IN
MULTILAYER BOARDS

The use of CIC planes in multilayer boards has had a
significant impact on board design. Board thicknesses of
2.4 mm to 3.4 mm are now being used. Also, SMD
technology has resulted in high-density boards utilizing fine
line spaces and small through-holes. The use of small-
diameter holes has increased board aspect ratio — aspect
ratios of 6 or 7 are no exception. This high aspect ratio
makes plating of the holes more difficult, and so the
plating process used for through-holes in thick multilayer
boards must be adjusted accordingly.

New laminates

Because SMDs require only small via holes, we are
producing electrical with vias only
0.4 mm in diameter. These via holes have the usual plating
of copper 25 um thick, but the resulting copper barrel
inside the via must be able to withstand thermal expansion
during soldering, service operations and environmental
stress. It is important that both the customer and the board
supplier are involved in selecting the base material specific
to requirements. The most common materials are polyimide
glass and epoxy glass with high glass transition tem-
perature. The inherent safety features of these laminates
ensure a reliable product. We are one of the few printed
wiring board manufacturers who can process this large
range of base material products. For years we have had the
technology to manufacture polyimide multilayer boards,

interconnections
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even for military applications. We are constantly improving
our equipment and machinery park in order to fulfil high-
tech product specifications. Right now we are investigating
new types of high-temperature epoxy/BT laminates in our
development department.

Conclusion

We have considerable knowledge und experience in the
manufacture of printed wiring boards incorporating CIC.
The capabilities of our technical staff are second-to-none,
and they are always there to help you, the customer, make
your decisions; decisions such as the choice of CIC ratios,
the board thicknesses, the number of plies of CIC and the
type of substrate material. By involving us at the start of
your project, you have access to our technology and
expertise, and by combining our efforts, we can achieve
the best possible solution, every time.

REFERENCES

1. Copper-clad reliable packaging and
interconnection of headless ceramic chip carriers by F.J
Dance, Texas Instruments.

2. Blind and buried vias for multilayer PWBs by A.
Goberecht - Electronic Components and Applications
Vol.8 No.4.

invar  for
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°C-bus control programs for
consumer applications

TJEU HORSCH

During the more than twenty years that we’ve been
supplying integrated circuits for radio/audio and TV, we’ve
built an unrivalled reputation for keeping our customers at
the forefront of circuit design and innovation. This
reputation wasn’t earned solely by providing ICs to meet
the industry’s needs, but also by offering extensive
applications support.

In recent years however, we've taken advantage of the
rapid advances in IC manufacturing technology to
incorporate digital control and signal processing circuitry
into our radio/audio and TV concepts. thereby improving
their performance and adding a host of new facilities and
features. The first digital IC addition to a TV set was a
microcomputer to facilitate more accurate and stable tuning
and digital/remote control of analog signal levels such as
saturation, contrast, brightness, sound volume and tone.

Having introduced digital control
equipment ICs. it soon became evident that there was a
need for a simple, inexpensive and standardized method of
interconnecting them. That’s why we developed our two-
wire Inter IC (I°C) bus which is now used extensively to
facilitate the design of computer-controlled TV and radio/
audio cquipment.

Although the combination of analog and digital signal
processing and control undoubtedly brings many benetfits
to both manufacturers and end-users, it also causes many
new headaches for design and service engineers who must

into consumer

quickly familiarize themselves with digital techniques and
software. To help solve this problem, our TV and radio/
audio IC applications support embraces both hardware and
software.

An important part of our customer support package is
a set of I°C-bus control programs (on 5% inch or 3% inch
diskettes) that allow engineers to evaluate, analyze and test
the functions of 1°C-bus compatible ICs for radio/audio and
TV, even if they don’t understand the internal software
structure of the circuits. All that’s needed to run the
control programs is an IBM compatible PC with MS-
DOS/PC-DOS and at least 512 kbytes of RAM. An 1°C-
bus interface board must be connected between the 1°C-bus
of the board under test and the CENTRONICS parallel
printer port of the PC.

The simple interface boards (for either single-master or
multi-master systems) can be assembled by the user or can
be ordered from Philips. The single-master interface is
timed by the PC and operates at about 10 kHz. The
multimaster interface can be set via software to operate at
one of fifteen speeds between | kHz and 99 kHz.

The present set of IC-bus control programs comprises:

e |ICTV program for controlling digital and analog TV
signal processing ICs which have an I°C-bus interface

e [ICRADIO program for controlling radio/audio ICs
which have an I°C-bus interface.

Purchase of Philips 1°C components conveys a licence under the Philips 1°C patent 10 use the components
in the 1°C system. provided the system conforms to the 1°C specifications defined by Philips.
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1°C-BUS CONTROL PROGRAMS

TSAS51X registers are displayed and the status byte of the e ten user-defined programme presets
IC is automatically read out. e automatic read-out of the status byte of the TSA551X
Features of this menu are: family 1C
® user-defined tuner presets (band limits, band switches o tuner frequency band can be swept through
and the tuner crystal oscillator frequency) e storage of fourteen different (tuner) presets on disk
® six channel number/frequency conversion tables for under user-defined names.
various parts of the world
® user-specified channel number/frequency conversion
table
TABLE 1
ICs that can be controlled by the LICTV program
Type number Function Menu
dedicated database
transceiver
PCF85XX CMOS RAMSs and (E)EPROMs 4
PCF8574(A) 8-bit I/O expander 4
SAA1064 LED driver (2-digit static and 4-digit dynamic) 4
SAA1300 quintuple high output current switching circuit /
SAA7280 terrestrial digital sound decoder 4
SAA9051 digital multistandard colour decoder 4
SAA9056 digital SECAM colour decoder 4
TDA4670 picture signal improvement (PSI) circuit 4 /
TDAA4680/5 RGB processor v 4
TDAB8415 TV and video recorder stereo/dual sound processor v v
TDA8421 hi-fi stereo audio processor 4 4
TDAB8425 hi-fi stereo audio processor 4 4
TDA8433 deflection processor v v
TDA8440 videofaudio switch for colour TV sets v v
TDAB8442 12C-bus interface for colour decoders 4 v
TDAB8443A YUV/RGB interface circuit 4
TDAB8444 octuple 6-bit DAC '4 4
TDAB8466 PAL/NTSC colour decoder 4 4
TDA9140 PAL/NTSC/SECAM colour decoder/sync processor v v
TDA9150 deflection processor 4 v
TDA9160 PAL/NTSC/SECAM colour decoder/sync processor 4 v
Teletext teletext control board 4 v
TSASS1X PLL frequency synthesizers v v
family
NOTES:

1. Some of the menus are not yet finalized because some ICs are still being developed.
2. The diskettes are regularly updated by adding new menus.
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Black matrix colour picture tubes

The colour-picture tube is a strange contrast to the normal
world of electronic components. On the one hand it must
meet exacting technical specifications and performance
criteria, dictated these days by the stringent resolution
requirements of current satellite systems (precursor to
HDTV). And on the other hand it must satisfy demanding
aesthetic standards dictated by the requirements of the day.
and by the ever changing preferences of a viewing public.

For some time the viewing trend has been towards
bright, high-contrast pictures to allow daytime TV viewing,
coupled with dark, inconspicuous screens when the set is
switched off. Recently this trend has become stronger
leading to a demand for picture tubes with even darker
screens.

Philips’ latest 45AX colour-picture-tube range, em-
bodying a new black matrix system, has been developed to
satisfy the above market needs. In particular, the trends
toward larger (jumbo) screens and toward higher screen
resolution (in anticipation of future HDTV) can realistically
be met only with a black matrix system. So our well-
known HiBri system, till now the best tube technology
available, will gradually be replaced completely by black
matrix.

Top of the range is still the Black Line series with
low-expansion invar shadow masks allowing them to be
driven at higher beam power than iron-mask tubes. This
means they can employ lower-transmission faceplate glass

ELECTRONIC COMPONENTS AND APPLICATIONS. VOL.10 NO.1

to give even darker screens than standard black matrix
tubes, and improved picture contrast without any sacrifice
of picture brightness.

Standard 45AX tubes too, will be moving over from
HiBri to black matrix, starting with the most popular sizes
(66 and 59 cm), so soon all 45AX tubes will be supplied
in black matrix.

EVOLUTIONARY APPROACH

To take full advantage of the latest technological advances
as they occur, we adopted an evolutionary approach to the
development of the 45AX range. Initially, the range was
based on our proven HiBri technology. The Black Line
series, as well as employing invar shadow masks had 40%
transmission faceplates (instead of the standard 52%) and
gave a visual performance superior to the then current
black matrix tubes, with hardly any of their drawbacks
(mainly screen patchiness and poor white uniformity). But
to be ready for HDTV when it comes, with its greater
demands on resolution and hence mask pitch, we now
consider the time is right to move over to a new black
matrix system. Already used successfully in our
professional colour-monitor tubes, this system employs a
novel deposition process that overcomes the problems
associated with earlier black matrix systems.
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DRYPACK protects ICs in large
plastic packages against moisture

LEO VAN GEMERT

It infrared or vapour-phase soldering is used to surface-
mount an IC in a large plastic package (QFP or PLCC).
vapourization of the small amount of moisture absorbed by
the package during storage can increase the internal
pressure to such an extent that the plastic cracks. This
phenomena is known as Moisture Induced Plastic Package
Cracking (MIPPC).

To provide an immediate solution to the problem of
ensuring trouble-free soldering of ICs in MIPPC-sensitive
packages, we can now deliver them packed in a resealable
moisture-resistant plastic packet called a DRYPACK.

INFLUENCING FACTORS FOR MIPPC
The sensitivity of a plastic IC package to MIPPC is a
function of:

— the chip area (size of the die pad)

— the thickness of the plastic used for the package

— the temperature and duration of the soldering process

— the moisture content of the package.

Mechanical characteristics of the package

Since latger surface-mount IC packages such as PLCCs
and QFPs usually have larger die pads and thinner
packages than the smaller SO packages. they are more
susceptible to MIPPC.

Soldering method

Because wave soldering causes only brief exposure of the
package to heat, it doesn't cause MIPCC. Similarly,
localized heating such as that applied during resistance or
laser soldering is not a cause of MIPPC because it doesn’t
significantly increase the internal temperature of the
package. However. if infrared or vapour-phase soldering is
used, care must be taken to avoid MIPPC by pre-drying
the ICs or obtaining them from a DRYPACK.
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Moisture content of the package

Comprehensive investigations have revealed that the risk of
MIPPC is completely eliminated if the moisture content of
a large plastic IC package doesn’t exceed 0.1% by weight.

PREVENTION OF MIPPC

Using a different type of plastic

MIPPC would of course be eliminated if the IC packages
were manufactured from a less absorbent type of plastic.
Investigations into a new moulding compound for this
purpose are in progress but it will be some time before
such a material is available.

Drying ICs before they are soldered

MIPPC can also be prevented by drying ICs to reduce the
moisture content of their packages below 0.1% by weight
prior to soldering, but this is time consuming and involves
extra handling of the IC resulting in an increased risk of
mechanical or ESD damage.

Preventing moisture absorbtion during storage

The most obvious method of eliminating MIPCC is to
prevent IC packages absorbing moisture by storing them in
a moisture-resistant enclosure. This is the function of the
Philips DRYPACK.

PHILIPS DRYPACK

Philips DRYPACK is a laminated plastic packet that
maintains the moisture content of the packages of the ICs
it contains below 0.1% by weight for up to a year. It must
be stored at a temperature below 30 °C in an atmosphere
of less than 60% relative humidity (RH). The DRYPACK
contains a desiccant and a humidity indicator which allows
the moisture content to be checked when the bag is
opened.
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WST ICs

SOFTWARE SUPPORT

Philips have always supplied software to support design-in
activitices so that TV set manufacturers can guickly evaluate
new teletext products and features at little expense.
However, since the volume of software required for a
modern TV set is constantly increasing, its cost, relative to
the cost of the hardware, is also increasing. This is why
we now offer TV set manufacturers a range of production-
ready software packages called SAFARI (Stand-Alone
FASTEXT And Remote Interface) as shown in the Table.
SAFARI software packages incorporates built-in options
that can be ‘link'-selected by the set manufacturer to allow
design of a range of high-performance. state-of the-art text
decoders covering numerous market requirements.

SAFARI software packages

CTV971S As CTV970S + additional OSD capabilities
CTV972S As CTVY71S + X/26 decoding (Europe)

CTVY73S As CTVIT1S + TWIST + X/26 decoding (Arabic)
CTV974S CTV972S variant (W.Europe + Turkey)

CTV975S CTV971S variam for 525-linc ECCT IC SAAS5245P
CTVY76S CTV973S variant (Baltic. Greece. Yugoslavia)
CTV990S TOP (Table Of Pages) decoding

SAA9042 RI1.1  Multi-page FASTEXT using DVT (Demo. only)

Further information

For further information regarding the availability of
software, please contact one of the addresses on the back
cover. For information on related subjects, please refer to

“Documentation on ICs for consumer applications™
ordering code 9398 374 3001 1.

30

S

AFARI features
displays all the standard World System Teletext pages
currently transmitted

translates all the language extension packet information
for displaying on the screen

decodes Full Level One Features (FLOF/FASTEXT)
teletext

automatic page pre-capture
index and page up/down function

user-controlled LIST mode option can store four
favourite page numbers per channel in a non-volatile
memory

pages N-1, N+l and N+2 requested in non-FLOF
transmission

browse function

on-screen status display

automatic switching to full-field operation (via packet
8/30)

incorporates factory test facilities

interfaces to many TV tuning and control software
packages.
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CELLULAR MOBILE TELEPHONES

The RF section comprises a single-chip frequency
synthesizer, and a single-chip second mixer/oscillator/IF
amplifier/demodulator.

VLSI has been used to greatest effect in the baseband
processing area. A single CMOS data processor IC
performs all functions associated with control data,
supervisory and signalling tones.

All voice, alert and DTMF functions are contained on
two audio processor devices, one CMOS and the other
bipolar. Switched capacitor integrated filter technology,
used in all baseband processing functions, achieves the
minimum number of external passive components.

A single 9.6 MHz TCXO is used as the clock source
for the whole chipset; the microcontroller and the receiver
frequency synthesizer are clocked directly from this source.

The reference frequency chain of the frequency
synthesizer includes a divide-by-eight sub-clock output of
1.2 MHz. This is used as the clock source for both data
and audio processing. Using the 1.2 MHz clock for these
functions reduces current consumption, and with all clocks
derived from a single source there should be no problems
with aliasing or beat frequencies.

A cellular mobile telephone spends the majority of its
operational life in idle mode monitoring the data streams
being sent on the control channels. Reduced current
consumption in this mode is important to maximize up-
time between battery charges. The microcontroller and
associated memory is a major source of current
consumption, so the data processing function has been
fashioned to maximize the the microcontroller
operates in a standby mode.

There are a number of circuit functions which need the
transmitter disabled:

time

— the microcontroller for system control
— frequency synthesizer when out of lock

— audio processor for VOX control in discontinuous voice
mode

— and data processor for control channel access.

Disabling of the transmitter is performed by a single line
with controlling devices ‘pulling low’ in a wired-OR
configuration.

The two-wire serial [?C-bus is used to communicate all
control data between the microcontroller and the peripheral
circuitry. This offers a number of advantages including a
reduced pinout requirement, the smaller IC encapsulation,
and both reduced PCB area and complexity. In present
equipment, the multi-layer PCB is possibly the most
expensive single component so the chipset facilitates using
a much cheaper board with a reduced number of layers.

Adding features to the basic chipset is simple because
a wide range of 1°C-bus compatible devices is available.
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The microcontroller is used as the system master for
normal operation of the six-chip set, but multi-master
operation is a feature of the I’C-bus and this can be very
useful for production testing.

I3C BUS

The 1°C bus provides the main control highway of an
equipment (Fig.2). Essentially it provides a local area
network for integrated circuits. Each IC has its own 7-bit
address and is connected to the two-wire serial bus. The
interface protocol is self-checking and self-arbitrating,
allowing more than one master controller in the system at
the same time. Data is transferred at up to 100 kbps as a
message block consisting of device address, a read/write
control, and a data block.

The multi-master facilitates a simple test harness taking
full control of the equipment for complex functional
system tests and alignment during production. Test
functions of the ICs not used in normal operation can be
exercised in this way.

MICRO-
CONTROLLER
ASIC 1c BUS LCD DRIVER
~
\\ ~
~ \\ ~
PRODUCTION
TEST
RAM EQUIPMENT
EEPROM
MLAOSS

Fig.2 NE5750 and NE5751 audio processor schematic

RF ARCHITECTURE

The receiver adopts a double superhet architecture with a
first IF between 45-100 MHz and a second IF of typically
455 kHz. Discrete devices are used for the RF amplifier
and first mixer stages. The second mixer, second local
oscillator, all IF amplification, limiter, demodulator and
RSSI functions, are integrated into a single-chip: the
NE605. It is operable with input frequencies to the mixer
in excess of 500 MHz with IF amplification up to
25 MHz.
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The receiver’s first local oscillator is a single-loop
frequency synthesizer normally operating at the first IF
above the reception frequency. In order to reduce
component count and complexity, the traditional 3-chip
approach  to  frequency synthesizers  (prescaler,
divider/comparator and loop filter) has been combined into
a single IC. Two variants are available; the UMA1012 for
up to 550 MHz, and the UMA1010 for between 400 MHz
and 1150 MHz. In other respects the devices are identical.
Features include; a low RF drive requirement, digital and
analog phase comparators for both fast locking and low

spurious  outputs, power-down. and low current
consumption.
AX (x) > IF
869-894 MHz 45 MHz
vCO
® m
SYNTH
2 vco [ synTH MOD
824-849 MHz
RAX (x) > IF
869-894 MHz
914-939 MHz
> {(x)+—{ vco | svynTH | MOD
824-849 MHz
90 MHz
RX > IF
869-894 MHz
TX y
824-849 MH2
vCO [ SYNTH |
L 90 MHz
MOD

MLAO86

Fig.3 UMA1000T data processor block diagram

The RF transmission signal can be derived in a number
of ways (Fig.3) with the UMAI010 or UMAIOI2 as
appropriate. The first method uses a separate frequency
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CELLULAR MOBILE TELEPHONES

synthesizer, similar to the receiver local oscillator but
operating at the transmission frequency (Fig.1). An
alternative is to operate the synthesizer at half the
transmission frequency and use a frequency doubler to
alleviate potential transmission pulling problems when the
TX PA is activated.

The second method uses a fixed VHF synthesizer
frequency of 45 MHz (the duplex distance) + RX IF. This
is mixed with the receiver local oscillator to give the
transmission signal. A bandpass filter is used to suppress
the mixer image and oscillator feed-through. The fixed-
frequency VHF source is modulated, and for this reason.
a synthesizer has been employed in preference to a crystal
oscillator with which it would be ditficult to produce
sufficient frequency deviation.

The third method uses a mixer-loop synthesizer to
derive the transmission signal. A VCO output operating at
the transmission frequency is mixed with the receiver’s
local oscillator output and the difference frequency is
extracted by a low-pass filter. This frequency (45 MHz +
the receiver IF) is input to the VHF synthesizer.

In all three methods, modulation is applied to the
transmit VCO. A loop bandwidth of around 200 Hz is used
in the transmitter synthesizer path. achieving a flat
modulation characteristic above 300 Hz and permitting
sufficiently fast switching time.

Hybrid power modules are used to amplify the transmit
signal to the level required according to the power class of
the equipment. A range of modules has been developed for
different power classes, supply voltages and drive
requirements. Power modules offer the advantages of
minimising development time, reducing manufacturing and
assembly costs, small size and zero alignment.

The cellular system requires the transmit power to be
reduced in 4 dB steps down to 6 mW. To achieve a flat
characteristic, independent of gain spreads in the amplifier
stages, a power levelling loop external to the PA module
is used. The output of the power module is adjustable by
varying the supply voltage to one or more of the amplifier
stages. A power sensor in the output of the transmitter
generates a DC voltage related to the transmitter output
power. This can comprise a simple diode detector, or a
more complex system using a coupler with multiple
sensing to reduce sensitivity to load VSWR. The sensor
output is compared with a reference DC level using a
voltage comparator and the difference used to control the
power output. The loop will settle, such that the sensor
output will be equal to the reference level. The reference
level is derived directly from the microcontroller and is set
according to the required output power. Non-linearities in
the sensor may be accommodated by suitable software
calibration of the reference level.
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CELLULAR MOBILE TELEPHONES

MICROCONTROLLER

The microcontroller handling the functions of a cellular
portable must satisfy the two conflicting requirements of
low power and high operating speed. These two main
requirements can be met with the PCB80C552. a derivative
of the 8051 microcontroller. This processor, constructed in
CMOS technology will operate with an instruction cycle
time of less than 1 ps, and about 50% of the operations
execute in one cycle. However this device also supports
extensive power saving modes, giving around 75% power
saving in a standby mode. and a micro-power power-down
mode for backup battery operation. The low power modes
ideally complement the UMAI1000T data processor. This
device processes the continuous cellular data stream,
decodes and buffers complete messages, enabling the
microcontroller to operate in a burst processing mode.
Thus the processor may spend in excess of 90% of the
time in a standby mode.

Having satisfied the main criteria for a cellular
portable, the PCB80CS552 has a host of other features
which help to simplify and reduce the component count of
an equipment.

The processor has an industry standard 8052 core,
which gives access to an extensive range of development
support facilities. These include ‘High Level Language’
support (PL/M51 — a Pascal like language), ‘In Circuit
Emulation’ and symbolic debug facilities. This promotes
fast development and debugging of equipment software.

The processor operates over a wide temperature range
and has a high degree of EMC protection.

The device has a multiplexed 10 bit ADC, used for
RSSI processing, battery voltage monitoring etc, and a
pseudo 8 bit analog output (based on PWM). A full hard-
ware implementation of an I°C UART in addition to the
standard RS232 UART, six 8 bit 1/O ports and an ‘on
chip’ watchdog timer are all included.

During the development of the chipset, a package
written entirely in PL/M51 has been produced. Together
the software and hardware have been combined into a fully
functional cellular radio.

OTHER I’C PERIPHERALS

In addition to the major components of the Cellular Radio
Chipset, there are a large number of general purpose
peripheral ICs with I°C interfaces. For example; the
PCF8576 is one of a range of LCD matrix and segment
drivers. This device can address up to 160 segments, and
is cascadeable for larger displays. It is available in TAB
packaging, allowing the device to be directly mounted onto
a flexible connector driving the LCD. With only a six wire
connection to the main PCB (power, I°C and contrast
control), this again shows cost advantages in the reduction
in PCB area over that needed for normal direct LCD
drivers.

This device exhibits most of the-advantages that can be
attained when using I°’C peripherals for the addition of
features to any particular equipment. The range of such
devices cover most requirements, with the availability of
EEPROMs. RAMs, clock/calendars. tone generators and
I/O expanders. all usable on the same bus with no
compatibility problems.

CONCLUSION

A chipset has been developed which simplifies the
architecture and interconnection of the different functions
within a cellular telephone. A substantial reduction in
component count has been achieved. compared with
implementations in current use, through the adoption of
VLSI. serial intercommunication of control functions and
the use of a single clock source. This reduction in overall
complexity shortens equipment development time, reduces
costs in manufacturing and testing, and results ultimately
in a more reliable and cheaper item.
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TDA4670 PSI CIRCUIT

The TDA4670 contains the following features:

e CTI circuits to decrease the rise and fall times of the
colour-difference transients to those of the luminance
signal

e adjustable luminance signal peaking, with symmetrical
pre- and post- overshoots superimposed on the transient
(aperture correction)

e noise reduction in areas of the picture with relatively
small changes in the picture content due to amplitude
suppression of low-level signals by coring

e seclection of the luminance signal delay in steps of
45 ns to achieve a maximum delay difference between
luminance and colour-difference signals of 22.5 ns (a
22.5 ns delay difference is not noticeable to the viewer)

e automatic luminance signal delay adjustment using an
internal control loop, with the horizontal line frequency
as a reference, which corrects production tolerances in
the delay line, temperature and supply voltage changes

e gated clamping to an internal reference voltage for both
the luminance and colour-difference signals to establish
signal-independent, reference black levels for all three
signals

e minimum number of external components; the CTI
capacitors are integrated on the chip, only the peaking,
coring, black level clamp and the luminance delay
control loop capacitors are external to the TDA4670

e external control via the I'C-bus enables the following
parameters to be controlled:

— Colour Transient Improvement on/off

- selection of the luminance signal delay in steps
of 45 ns between 20 and 1155 ns

— selection of the value of aperture correction
(4 values)

— selection of the aperture correction centre
frequency (2 values)

— noise reduction (coring stage) on/off

— establishes the threshold voltage levels in the
sandcastle detector for sandcastle pulses of 5 or
12 V, to ensure compatibility of the sandcastle
pulses from different synchronization circuits
with 5 or 12 V supply voltages.

The TDA4670 is fed with luminance signal (Y) and
(R = Y), (B = Y) colour-difference input signals, see Fig.2.
CTl is independent of the polarity of the input signals, i.e.
the colour-difference signal inputs can have either positive
or negative polarity. Therefore, the TDA4670 can be
conveniently inserted between a multi-standard colour
decoder and a video processor with negative colour-
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difference signals on both interfaces. Since the amplitudes
of the input and output signals are consistent for each of
the signal paths, the TDA4670 can be included in any
design with a luminance/colour-difference signal interface.
If the TDA4670 is used with a large-area flicker reduction
TV receiver (field frequency = 100 Hz), then the
TDA4670 must be positioned before the feature module.

The nominal input and output signals of the TDA4670
for a 75% colour-bar signal are:

— VBS/luminance signal (Y) input/output: 0.45 Vpp
— (R = Y) colour difference signal input/output: 1.05 Vpp
- (B - Y) colour difference signal input/output: 1.33 Vpp.

COLOUR-DIFFERENCE SIGNAL
PROCESSING

Colour-difference transients at the vertical edges of the
features in the picture (with minimum rise and fall times
of 800 ns) are more than five times as long as those of the
corresponding luminance signal (150 ns) due to their
restricted bandwidths. The principle of CTI operation is to
retain the colour-difference output signal at its pre-transient
value during the transient, and to switch the colour-differ-
ence signal to the new signal level only when the transient
is finished. The resultant colour-difference transients have
approximately the same rise and fall times as the lumi-
nance signal, due to this switched equalizer technique.
However, the luminance signal has to be additionally
delayed to obtain coincidence of the luminance and colour-
difference transients on the display.

The input colour-difference signals are fed through
gated black level clamp circuits where they are clamped to
an intermal DC reference voltage on the back porch.
Clamping pulses (BK) are derived from the burst key
pulses, the clamping is active | Us after the leading edge
of the burst key pulse. The input capacitors store the
internal DC reference voltage 10 establish a black level
which is independent of the input signal amplitudes.

From the black level clamp circuits, both colour-
difference signals are fed to buffer amplifiers, analog
switches incorporating storage capacitors, and finally, to
output buffer amplifiers, see Fig.2. The analog switches are
normally closed, but are opened for a colour-difference
signal with a sufficiently fast transient. When they close
again at the end of the colour-difference transient, the total
impedance of the buffer amplifiers plus the analog switches
is so low that the storage capacitors charge quickly.
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Both analog switches are switched synchronously by a
circuit consisting of differentiators, full-wave rectifiers, a
high-pass filter and a comparator. Figure 3 shows the
arrangement for one of the colour-difference signals. The
positive voltages generated by rising or falling colour-
difference transients at the full-wave rectifier outputs are
added and fed through the high-pass filter to the
comparator. On the second input of the comparator is a
DC voltage V,. When the high-pass filter output is greater
than V, the comparator opens both analog switches. Both
analog switches are opened when one or both colour-
difference signals has a sufficiently fast transient.

The transient detector, consisting of the differentiator
(Cp. Rp) and the tull-wave rectifier, generates a voltage
which is proportional to the gradient of the colour-differ-
ence transient, Figs 3(a) and 3(b). The full-wave rectifier
output is zero when the colour-difference signal is constant.
The pulse former, consisting of the high-pass filter and the
comparator, determines the time for which the analog
switches are open, Figs 3(c) and 3(d). This time is
approximately equal to the defined colour-difference
transient time R, C,, (= 800 ns).

For the rapid colour-difference transient the analog
switches are open for the total transient time. The colour-
difference signals remain at the levels existing before the
transient due to the voltages stored on the capacitors Cs.
At the end of the colour-difference transient the analog
switches close, and the colour-difference signals increase
very rapidly to the new levels (with approximately the
same transient times as the luminance signal). The gradual
colour-difterence transient is also recognized as a transient,
but is too gradual to justify closing the analog switches for
its total duration. When the volitage defined by time
constant R,C,, equals the comparator voltage V, the
colour-difference signals revert to the levels of the colour-
difference inputs, as shown in Fig.3(e).

For very gradual colour-difference transients the high-
pass filter output voltage does not exceed V. so that the
analog switches remain closed. and the colour-difference
signal outputs follow the colour-difference signal inputs.
The CTI stage is independent of the order and polarity of
the colour-difference transients. this
TDAA4670 operates with both positive and negative colour-
difference input signals. It is, of course, necessary, that the
colour-difference input signals do not exceed the operating
range of the TDA4670. CTI operation can be switched off
via the 1I°C-bus. The analog switches are then constantly
closed to inhibit CTI operation. The colour-difference
signals with or without colour transient improvement are
fed out of the TDA4670 on pins 4 and 6.

For reason. the
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LUMINANCE SIGNAL PROCESSING

Luminance signal processing in the TDA4670 is divided
into three sections: firstly, luminance signal delay with
black level clamping: secondly, automatic adjustment of
the luminance signal delay: and thirdly, the aperture
correction filter with noise reduction by coring. Since
aperture correction also uses delay stages, these are
designed 1o be part of the total luminance signal dclay.

Luminance Signal Delay With Black Level Clamping
The luminance/sync signal (VBS) consisting of the lumin-
ance signal (Y), blanking signal and the sync signal is fed
from the chrominance trap via a coupling capacitor to pin
16. The VBS signal is clamped to an internally-generated
DC reference voltage. V. To ensure that the luminance
signal is compatible with the limited operating range of the
delay stages, V., is set to a voltage which is slightly less
than the mid-voltage of the luminance signal. Black level
clamping is performed on the back porch by the clamping
pulses (BK) which are derived from the burst key pulses.
The DC reference voltage corresponding to V,, is stored
by the coupling capacitor and is updated every line. The
design of the TDA4670 enables it 10 operate with VBS
signal inputs 3 dB greater than the nominal 0.45 Vpp.

The series-connected delay stages are selected indepen-
dently via the I°C-bus, as shown in Fig.2. The first five
swilches in parallel with the delay stages select the 450,
2x180. 90 and 45 ns delay stages. the sixth switch selects
the two final delay stages of 90 and 100 ns simultaneously.
(This final pair are also used for aperture correction in
conjunction with a further pair of 90 and 100 ns delay
stages). With this sequence of delay stages. and a nominal
delay of 20 ns in the remaining circuits, it is possible to
select a luminance signal delay between 20 and 1155 ns in
steps of 45 ns. The maximum difference between the
desired and selected luminance signal delay is therefore
less than 225 ns: an error of 22.5 ns between the
luminance and colour-difference signals on the picture is
so small that picture definition is not affected.

The delay stages consist of cascaded second-order all-
pass filter sections. The filter coefficients are selected to
maintain an optimally-flat frequency response over the
bandwidth of the luminance signal. The frequency response
changes very little until the limit frequency is reached
(Bessel filter with absolutely no overshoot in the group
delay). This provides a constant group delay for the
luminance signal which is equal to the delay of the delay
stage.
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To change the group delay for a specified limit freq-
uency, either the order of the all-pass section is changed,
or all-pass sections are connected in series. In the
TDA4670 both methods are applied. Each of the delay
stages is an all-pass section (with an order between 2 and
12) with an optimally-flat frequency response. All-pass
sections with an order greater than two consist of cascaded
second-order all-pass sections. A second-order all-pass
section can be constructed using two capacitors. However,
in the TDA4670, sccond-order all-pass sections use three
capacitors, since the capacitor values are smaller and
require less chip area.

The all-pass sections are realized as active RC circuits
with a group delay defined by the resistor and capacitor
values. The capacitors are integrated on the chip. The
resistors are realized by difference-amplifier stages so
designed that the transistor conductance is determined by
its DC current. By varying the transistor DC current, the
transistor conductance, and therefore, the group delay, of
the all-pass section is changed. This enables the group
delay to be controlled independently of component toler-
ances and external factors. This dependence of the transis-
tor conductances on their DC currents is the basis for
automatic adjustment of the luminance signal delay.

Not only the second-order all-pass sections but also
those with an order greater than two are DC-coupled in
series, so that any DC offsets will result in a large shift in
the DC operating point. To prevent these offsets restricting
the operating range of the delay stages, and thereby
distorting the luminance signal, two extra black level clamp
circuits are introduced to clamp the luminance signal to the
internal black level. The first black level clamp circuit is
after the 450 and 180 ns delay stages, the second is after
the 100 ns delay stage. This extra clamping ensures that
the operating range in the TDA4670 is not exceeded as
long as the luminance signal input remains within its
specified range.

Automatic Luminance Signal Delay Adjustment

The luminance signal delay is determined by the RC time
constants of the active all-pass sections. During the
manufacture of ICs, absolute tolerances are large but
relative tolerances are small by comparison. Therefore, the
tolerances of the on-chip resistors and capacitors have
relative values which vary little from each other, and have
the same deviation from their theoretical values. When the
delays of the delay stages are adjusted to their theoretical
values by a simultaneous adjustment of all the resistors or
capacitors, then all the delay stages have a very small
absolute error, singly or when connected in series. In
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practice, the DC currents of all the transistors are adjusted
simultaneously to establish this very small error in the
luminance signal delay.

The transistor DC currents are adjusted simultancously
by an automatic adjustment control loop which compares
the actual luminance signal delay with its nominal value.
From the difference between these two values a control
signal is generated which adjusts the error between the two
vilues to zero. During the automatic adjustment it is not
possible to use the luminance signal delay for any other
purpose. It is pertormed during specific lines of the vertical
blanking interval when no picture component is trans-
mitted. see Fig.4.

To monitor the actual luminance signal delay a feed-
back loop is connected around the variable Y-delay line to
create an oscillator, the amplifier output is a rectangular
oscillator signal, OS. The period of the oscillator signal,
To. is exactly double the total delay of the Y-delay line,
Tp. plus a small additional delay in the amplifier, T,.
Therefore:

Ty = 2(T, + T,).

The factor 2 in the equation is due to the inversion in the
amplifier of the output pulse from the Y-delay line. A
fixed selection of the available delay stages is used during
automatic adjustment, this selects all the delay stages
except for one 180 ns delay stage and the final pair of the
90 and 100 ns delay stages for aperture correction. The
nominal delay is:

T, = (450 + 180 + 90 + 45 + 90 + 100) ns = 955 ns.

The reference or measurement time for automatic adjust-
ment, T, is the line period, T, less half the duration of
the burst key pulse, T,. Therefore, the measurement time,
Ty, is:

BK

2

T, - T, -

M L.

With a burst key pulse duration of 4 ps and for the
European horizontal scan time of T, = 64 ps, then, Ty, =
62 ps. T, is very much longer than the fixed delay used
for automatic adjustment, Ty, >> . Thercfore, the delay
Tp is multiplied by 32 during the automatic adjustment.
The oscillator signal OS is fed through a 1:32 frequency
divider which increases the oscillator signal period to 32T,
Automatic adjustment is based on the assumption that
the measurement time Ty,, equals the increased oscillator
signal period 32T, for exact automatic adjustment.
Therefore, by substitution in the equation T,, = 32T,

D__]T E.
6a| v T2 | s
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Automatic adjustment begins in line 17 (330) when
switch S, is switched by the leading edge of the burst key
pulse (signal OA) to close the automatic adjustment control
loop. Simultaneously, signal CLA (identical to the burst
key pulses of lines 17 and 330) resets the frequency
divider and sets the oscillator signal, OS, to a HIGH level.
The latter is necessary to achieve the correct phase of the
oscillator signal at the start of the measurement time. The
oscillator signal starts to oscillate on the trailing edge of
the CLA pulse and initiates the automatic adjustment.

The oscillator signal frequency is divided by 32 in the
frequency divider. The phase of the frequency divider
output C,, is compared in the phase discriminator with the
reference signal CLM (CLM is identical to the burst key
pulses of lines 18 and 331). The phase of the frequency
divider output C,, relative to the middle of the reference
signal CLM determines the polarity of the phase
discriminator output current, i,. When the trailing edge of
C;. coincides with the middle of CLM (T, = 32T,) the
mean value of the phase discriminator current is zero,
otherwise i, is positive or negative (a positive value is
shown in Fig.4).

The phase discriminator current charges the external
capacitor connected to pin 2. Its stored voltage is the
control signal to adjust the DC currents of the transistors
in the delay stages, which determine the resistor values for
the correct RC time constants. Automatic adjustment
adjusts the delay 1, every consecutive field blanking
interval, until the actual and nominal luminance signal
delays are exactly equal. The trailing edge of the burst key
pulse of line 19 (332) switches S, (via signal OA) to open-
circuit the feedback loop, and switches S, (via signal TDS)
to return delay stage selection to I°C-bus control.

Although during the automatic adjustment only six of
the nine delay stages are set to their nominal RC time
conslants, the small relative tolerances of on-chip compo-
nents ensures that the automatic adjustment is satisfactory
for any other combination of delay stages selected via the
I'C-bus. Only relatively small delay offset errors remain,
but major externally-induced delay offsets caused by
variations in temperature and supply voltage are compens-
ated.

The NTSC-M transmission standard has a horizontal
scan time of 63.5 pus which gives a nominal delay of =
947 ns, for 145 = 4 us and T, = 13.75 ns. In practice,
this difference has little effect on the automatic adjustment
procedure since it is relatively small. However, due 1o the
different delay characteristics of the chrominance filter and
chrominance trap for the NTSC-M transmission standard,
different delay stages will be selected for the correct
luminance signal delay during normal operation.
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Aperture Correction Filter With Noise Correction

Aperture correction (peaking) in the TDA4670 increases
the gradients of the luminance signal transients and
increases the contrast by providing symmetrical overshoots
at both extremes of the transients. The symmetrical
overshoots are generated by a transversal filter using all-
pass filter sections integrated on the chip, see Fig.5.
Aperture correction, degree of peaking and the coring stage
are all selected and controlled via the I°C-bus.

Symmetrical overshoots are obtained by the generation
of a correction signal which is then added to the luminance
signal transient. This correction signal (S,) consists of three
components: the inverted luminance signal halved in
amplitude (S,), the luminance signal delayed by t (S.,),
and the inverted, delayed (by 27) luminance signal halved
in amplitude (S;). The principle of aperture correction,
using the correction signal to increase the gradient of the
luminance signal and provide symmetrical overshoots is
shown in Fig.6. The amplitude of the overshoots and the
increase in the gradient are determined by the multiplica-
tion factor o applied to the correction signal S,. The
output luminance signal (S;) is:

Sg=S,+aS, =S, + S, +S,+ Sy

This equation is realized by a transversal filter using all-
pass sections with delays of T and 271 to realize S, and S,.
If the luminance signal has a very gradual transient then
S,, S and S, tend to coincide, so that S, is very small (and
S, is practically S, delayed by t). A delay of T is
equivalent to multiplication by exp(—j2nft) in the time
domain, so that by substitution in the equation S, = S, +
S, + S,, and applying the Euler transform:

| Sy/Se| =1 — cos2nft
This is the transfer response of a bandpass filter with a
maximum output at f = 1/(2t). Low-frequency compo-
nents are damped (until maximum damping at f = 0) and
correction signal S, consists of the high-frequency compo-
nents of the luminance signal.

The complete transfer function is:

S. S -as) . %S,
S, S

0 0
which reduces to:

[A| =1 + 2asin’(tfT).

This transfer function is shown in Fig.7 for values of o of
-0.1, 0, +0.2 and +0.5. When « is positive, the maximum
amplitude of the transfer function is (I + 2o) at f =
1/(21). When a is negative, the minimum amplitude is <1
at f = 1/(271).
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Colour monitor tubes with
magnetic-field suppression and

antistatic coating

AD VAN DEN EEDEN AND SEYNO SLUYTERMAN

Philips Components’ range of colour monitor tubes are
now available with several options — VLMF (Very-Low-
frequency Magnetic Field) suppression to allow monitor
manufacturers to meet the latest Nordic requirements, and
anti-glare/antistatic coatings for greater operator comfort.

The proliferation in the use of computer terminals and
stand-alone PCs has led to some major changes in working
practices. This is especially true of office and industrial-
control environments in which many individuals are now
expected to spend hours of their working day in close
proximity to computer monitors. Naturally the well-being
of these individuals is important to computer manufacturers
and though there has never been any evidence of adverse
effects from computer monitors, several computer manufac-
turers are now actively engaged in setting up stringent
specifications to guarantee the safety of their equipment.

Two areas of recent interest are in the suppression of
very low-frequency magnetic fields emanating from the
monitor-tube deflection coils and of electrostatic-potential
build-up on the monitor screen. These areas were first
studied by the Swedish Department of Labour in response
to mild concern expressed by some employee organizations
over the possible harmful effects of working for long
periods close to computer monitors. Though their studies
could find no foundation for this concemn, on the sound
principle of “better safe than sorry”, they introduced
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statutory requirements with regard to VLMF and electro-
static build-up for all computer monitors manufactured in
or imported into Sweden. These requirement have since
been taken up by all Nordic countries, and are also likely
to become mandatory in several other European countries.

The options now available to our colour monitor tubes
easily ensure that computer and monitor manufacturers will
be able to comply with these Nordic requirements.

VLMF SUPPRESSION

The deflection yoke of a monitor tube generates a dipole
magnetic field that decreases very rapidly with distance in
front of the screen (a dipole field, in fact, falls of as the
cube of the distance from the radiating centre of the
deflection coil). A standard deflection yoke generates a
rather low magnetic field of around 5 x 10~ mT (around
1% of the Earth’s field) 50 cm in front of the screen.
However, with the high line frequencies and short flyback
times of modern monitors, not only the magnetic field but
also the flux density (dB/dt) has been a subject of interest,
since apart from the safety aspect, variations in the field
can cause interference with other electronic equipment. The
Nordic authorities have therefore studied the flux density
and set limits on its maximum values (see later for details
of these).
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ICs fir die sensorlose Ansteuerung von birstenlosen
Gleichstrommotoren

Die Reihe TDASI4x umfaBt hochintegrierte-Einchip-Ansteuerungs-ICs,
mit denen die Zuverlissigkeit und Kosteneffektivitiit von biirstenlosen
Dreiphasen-Gleichstrommotoren. die zum Beispiel fiir VCR-Abtastkopfe.
CD-Spieler. Camcorder, Festplatten- und Diskettenlaufwerke sowie fiir
Kraftstoffpumpen in Kraftfahrzeugen benutzt werden, erheblich gesteigert
werden konnen. Die Kommuticrungszeiten werden durch internes Abtasten
der Nulldurchgiinge der Gegen-EMK, dic durch dic drei Rotorwicklungen
erzeugt wird, bestimmt, so daB keine aufwendigen Rotorpositions-
Sensoren erforderlich sind. Die ICs verfiigen iiber cinen sehr genauen
digitalen Tacho-Ausgang, und einige ICs sind dazu noch in der Lage.
Phasen-(Positions-)Informationen von ciner einfachen externen Sonden-
spule oder einem AC-gekoppelten Halleftekt-Sensor abzuleiten. Die ICs
enthalten einen universellen Transkonduktanz-Operationsverstiirker, mit
dem die Motordrehzahl durch Regelung der Gleichstromversorgung fiir die
Ausgangstreiberstufen gesteuert wird.

Leiterplatten mit Cu-Invar-Cu-Schichten (CIC)

Es sind jetzt neuartige Muliilayer-Leiterplatten mit Kupfer-Invar-Kupfer-
Schichtaufbau (CIC) verfiigbar. Sie erlauben eine hohe Packungsdichte
von SMD-Bauclementen in Applikationen, bei denen eine hohe Zuver-
lissigkeit oberste Prioritiit besitzt. Die CIC-Schichten besitzen einen
extrem kleinen Wirmcausdehnungskoeftizienten und sind ideale Wiir-
mesenken und Wiirmeverteiler. Aullerdem tragen sic maBlgeblich zur
Erhohung der Steifigkeit der Multilayer-Leiterplatte bei und kénnen
sowohl als Stromversorgungs- und als auch als Masseebenc verwendet
werden. Durch Variieren des Dickenverhiilinisses zwischen Kupferschich-
ten und Invarschicht (Nickel-Eisen-Legierung) entsteht eine Familie von
CIC-Leiterplatien, die fiir praktisch jeden Applikationstall cine gecignete
Losung bereitstellt.

IZC-Bus-Steucrpmgrammc fir Anwendungen in der
Unterhaltungselektronik

Eine Reihe von I:C-Bu\-Slcuerpmgmmmcn istjetzt auf Diskeue
erhiiltlich, mit denen Techniker auch dann die_Funktionen von I°C-Bus-
Kompatiblen ICs fiir Radio-. Audio- und Femsehgerite auswerten.
analysieren und testen kdnnen, wenn sie die interne Software-Struktur der
Schaltungen nicht kennen. Um diese Steuerprogramme benutzen zu
Konnen, braucht man lediglich einen IBM-kompatiblen PC und eine
einfache I°C-Bus-Schniustellenkarte. die zwischen den I°C-Bus der
getesteten Leiterplatte und den parallelen SchnittstellenanschluB des PCs
geschaltet wird. Die Programme enthalten cine Datenbank mit IC-
Steuerungsdaten sowie cine Reihe von bedienerfreundlichen speziellen
oder universellen Meniis zur Steuerung der ICs. Alle Meniis sind leicht
verstindlich, und die gewiinschten Funktionen konnen mit einem einzigen
Tastendruck aufgerufen werden. Die speziellen Meniis enthalten alle
Stcuerfunktionen des entsprechenden ICs, die in logischen Gruppen
zusammengefaBt sind. Die gesamte Datenkommunikation auf dem 1°C-Bus
wird einer Fehlerpriifung unterzogen. Wenn Fehler gefunden werden,
erscheinen entsprechende Meldungen aut dem Monitor des PCs. Bei allen
Daten, die in Register des ICs geschriehen werden, erfolgt cine Priifung
auf unzuldssige Bereiche und unzuliissige Kombinationen mit anderen
Steuereinstellungen.

Black-Matrix-Farbbildrihren

Die necueste 4SAX-Farbbildrohren-Reihe von Philips wird mit einem
speziellen Bildschirm-Beschichtungsverfahren, dem sogenannten Black-
Matrix-System, hergestellt. Diese Bildrihren-Reihe wurde entwickelt, um
die Nachfrage nach einem brillanten. kontrastreichen Bild auch bei
Tageslicht sowie nach einem dunklen, unauffilligen Bildschirm bei
ausgeschalietem Fernsehgeriit zu erfiillen. AuBerdem kann dem Trend nach
groBeren Bildschirmen mit hoherer Auflosung (im Vorgriff auf HDTV)
praktisch nur mit dem Black-Matrix-System entsprochen werden. Die
bislang beste Bildrohrentechnologie, das bekannte HiBri-System von
Philips, wird aus diesem Grunde nach und nach vollkommen durch das
Black-Matrix-Sytem ersetzt.
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DRYPACK schiitzt ICs in grofien Kunststoffgehiusen vor
Feuchtigkeit

Werden ICs in SMD-Technik mit Infrarot- oder Dampfphasenloten
montiert, kann bei groBen Kunststoffgehiiusen der  Innendruck  der
verdampfenden Feuchtigkeit, die das Gehiuse wihrend der Lagerung
absorbiert, so ansteigen, daB der Kunststoff rissig wird. Dieses Phinomen
ist unter der Bezeichnung "Moisture Induced Plastic Package Cracking”
(MIPPC) bekannt. Das Problem der MIPPC-empfindlichen ICs Lillt sich
durch cin neues, gegen Feuchtigkeit versiegelbares Gehiluse namens
DRYPACK umgehen.

ICs fiir World System Teletext (WST)

Dieser Beitrag liefert eine Ubersicht iiber die beiden grundlegenden
Videotext-Systemkonfigurationen auf der Basis unserer WST-ICs. In der
ersten Konfiguration wird ein IC aus unserer neuen IVT-Reihe (IVT =
Integricrte Video input processor- und Teletext-Schaltung) SAAS5244
/5246/5247 verwendet. Die Schaltung SAAS246 (IVT1.0) kann mittels
eines externen 8K x 8 bit-SRAMs im “erwciterten Paket-Betrieb” (exten-
sion packet mode) bis zu vier Videotext-Seiten, im Normalbetrieb sogar
acht Videotext-Sciten speichem. (Videotext heillt nach deutscher Norm
“Fernsehtext”, internationaler Oberbegrift ist "Teletext”.) Die Schaltung
SAAS5244 (IVTL.1) vertiigt iiber cin cingebautes 1-Seiten-Speicher-RAM,
bendtigt also keinen extermen Seitenspeicher. Die Schaltung SAAS247
(IVT1L.IBMC) mit  "Hintergrund-Speicher-Steucrung”  (Background
Memory Controller, BMC) besitzt cbenfalls ¢in On-chip-1-Seiten-RAM.
erlaubt aber dariiber hinaus das Abspeichern von bis zu 512 Seiten in
cinem externen DRAM. das bei jeder Seitenanforderung sehr schnell
durchsucht wird, so daB sich ein quasi-wartezeitloser Zugrift aul die
gewiinschte Seite ergibt. Die zweite Systemkonfiguration ist fir Femseh-
geriite der Komfon-Spitzenklasse mit analogen und digitalen Funktionen
vorgeschen. Hier kommt ein Digital Video Teletext (DVT)-IC SAAY042
cum Einsatz. in Verbindung entweder mit einem Video [nput Processor
(VIP) SAAS191 oder mit einem Dataline Slicer SAAS235/5236.

Ein integrierter Chipsatz fiir zelluraren Mobilfunk

Die komplexen Schaltungen von Mobilfunk-Telefonen bestehen aus
Standard-ICs fiir die analoge Signalverarbeitung und ASICS fiir digitale
Funktionen. Mit den sechs anwendungsspezitischen bipolaren und CMOS-
ICs des beschriebenen Chipsatzes ist es moglich. die Schaltung wesentlich
aufzubauen und gleichzeitig  die
reduzieren: diese Bauelemente eignen sich sowohl fir AMPS- als auch fiir
TACS-Systeme. Der HF-Teil eincs Mobilfunk-Telefons mit dem Chipsatz
besteht aus einem Einchip-Frequenzsynthesizer und einem Einchip-
Mischer/Oszillator/ZF-Verstirker/Demodulator - als  zweitem IC. Die
integrierte  Filtertechnologie mit geschaltetem Kondensator sowie die
VLSI-Technologie werden im Basisbandbereich voll ausgenutzt, wo ein
Einchip-CMOS-Datenprozessor fiir alle Funktionen im Zusammenhang mit
der Datensteuerung und der Erzeugung von Kontroll- und Signalténen
zustindig ist. Alle Sprach-. Warn- und DTMF-Funktionen werden von
zwei ICs zur Audiosignalverarbeitung, einem CMOS-IC und einem
Bipolar-1C, gesteuert. Als Schliisselbauelement des Systems dient ein sehr
schneller Mikrocontroller PCBROCSS2 mit geringer Leistungsaufnahme.
der vom Industriestandard 8051 abgeleitet ist.

einfacher Leistungsaufnahme  zu

Die PSI-Schaltung TDA4670 zur Verbesserung des Bildsignals
(Picture Signal lmprovement)

Die Qualitit eines Fernsehbildes kann durch die Korrektur der Auflos-
ungsverminderung verbessert werden. die infolge der Verkleinerung der
Bandbreite des Chrominanz- und Luminanzsignals durch die Filler zur
Trennung dieser beiden Signale cnisteht. Diese Korrektur erfolgt durch die
I°C-Bus-gesteuerte PSI-Schalung TDA 4670, dic der Nachfolger der
bekannten CTI-Schaltung TDA 4565 (Colour Transient Improvement) ist.
Die integrierte Schaltung TDA 4670 verbessert die Farbauflésung des
wiedergegebenen Fernsehbildes durch eine Verkiirzung der Anstiegs- und
Abfallzeit schneller Farbdifferenzsignaliibergiinge. Sie enthilt auch eine
Luminanzverzogerungsleitung mit variabler Laufzeit und Aperturkorrektur
(Erzeugung eines einstellbaren symmetrischen Uberschwingens an steilen
Signalflanken. Peaking) und sorgt fiir eine Unterdriickung der besonders
stérenden Rauschsignale bei kleinen Nutzsignalpegeln (Coring). um die
Auswirkungen des Rauschpegelanstieges im Luminanzkanal durch die
Aperturkorrektur zu verhinder.
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Farbmonitorrohren mit Magnetfeldunterdriickung und antistatischer
Beschichtung

Farbmonitorrohren von Philips Components sind jetzt in verschiedenen
Ausfiihrungen erhiiltlich. Mit VLMF-Unterdriickungsspulen (VLMF: Very
Low-frequency Magnetic Field) ermdglichen sie den Monitorherstellem
die Erfiillung der neuesten Nordic-Anforderungen. Die spiegelungsfreic
antistatische Beschichtung bietet groBeren Sehkomfort. Das Magnetfeld
wird durch zwei Spulen kompensiert, die iiber und unter dem Joch mit
geringer Abweichung von der Ventikalen montiert sind. Messungen haben
deutlich gezeigt, dall unsere Monitorrohren mit VLMF-Unterdriickung die
Nordic-Anforderungen voll und ganz erfiillen. AuBerdem konnen bei
unserer aktuellen Monitorrohren-Generation mit einer einzigen Entspiegel-
ungsschicht eher giinstigere Ergebnisse erzielt werden als mit einer
kombinierten Antistatik-/Entspiegelungs-Beschichtung oder mit direkt
geiitzten Rohren.

Einfiihrung des SensorFET von Philips

Der SensorFET von Philips ist im wesentlichen ein Leistungs-MOSFET,
der den Laststrom in einen Leistungs- und einen Abtastanteil aufteilt. Der
direkte Abtaststrom kann dann entweder durch einen kostengiinstigen
Signalpegel-Widerstand oder durch die Operationsverstirker-Anordnung
mit virtueller Masse iiberwacht werden. Hiermit werden die Leistungsver-
luste reduziert und eine effiziente Stromabtastung in Leistungsschaltungen
ermdglicht. Zwischen dem Abtast- und dem Laststrom besteht cin relativ
einfacher Zusammenhang, so daB der Schaltungsentwurf nicht kompliziert
ist, wenn bestimmte Richtlinien beachtet werden.

CI de commande biphase sans capteur pour moteurs sans balais 4
courant continu

La gamme TDAS14x de Cl de commande A puce unique et 2 haute
intégration augmente parfaitement la rentabilité ct la fiabilité des moteurs
sans balais & courant continu triphasé tels ceux utilisés pour actionner les
1€tes de lecture des magnétoscopes, les disques compacts, les cassettes
pour camescopes, les disques durs, les disquettes pour ordinateurs et les
pompes d'injection pour automobiles. Le temps de commutation est
déterminé en détectant intérieurement les croisements au point nul de la
sonde FEM arriere, générés par les trois enroulements du rotor, ce qui
évite de recourir a de coiiteux capteurs de positionnement. Les Cl ont une
sortie tachymétrique numérique trés précise et certains sont dotés de
systtmes permettant de générer des informations de phase (position) a
partir d'une simple bobine exploratrice externe ou & partir d’un capteur &
effet Hall couplé au CA. Ils comportent également un amplificateur
asservi de transconductance pouvant étre utilisé pour le réglage de la
vitesse du moteur en ajustant I"alimentation en CC aux amplificateurs
dattaque de sortie.

Cartes imprimées a couches Cu-invar-Cu

Unc nouvelle conception de cartes imprimées multicouches, i couches
internes cuivre-invar-cuivre (CIC). a été mise au point. Elle permet une
implantation & haute densité de CMS. dans des applications pour
lesquelles des exigences de haute fiabilité sont impdratives. Chague
couche CIC - a coefficient de dilatation thermique faible - est un dissi-
pateur et un conducteur thermique idéal. De plus, clle augmente la rigidité
de la carte multicouches et peut étre utilisée comme radiateur. En
modifiant le taux de cuivre par rapport a I'invar (alliage nickel-fer), il est
possible d’obtenir une gamme de circuits CIC compatibles avec la plupart
des conhgurations.
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Programmes de commande de bus I>C pour applications grand public
Un ensemble de programmes de commande de bus I°C est disponible sur
disquette et permet aux ingénieurs d’évaluer, d analyser et de tester les
fonctions des Cl destinés aux applications radio/audio et TV, compatibles
bus 1°C, méme s’ils ne comprennent pas la structure interne des logiciels
des circuits. Un PC compatible avec les ordinateurs IBM ainsi qu’une
simple carte d'interface pour bus I2C, reliant le bus I°C de la carte testée
a la sortie imprimante parallele CENTRONICS de I'ordinateur, sont les
seuls élements nécessaires pour faire fonctionner les programmes de
commande. Ces programmes comprennent une base de données regroupant
des données relatives a la commande du CI ainsi qu’une série de menus
spécialisés et polyvalents d’utilisation facile permettant de commander les
CL. Tous les menus sont auto-explicatifs et les fonctions souhaitées sont
accessibles a 1'aide d’une seule touche. Les menus spécialisés indiquent
toutes les fonctions de commande des Cl associés divisés en groupes
logiques. Toutes les transmissions de données du bus I°C sont soumises
d la détection d’erreurs et si celles-ci se produisent, elles sont affichées
comme simples messages sur I'écran de I'ordinateur. Toutes les données
enregistrées dans le(s) registre(s) du CI sont vérifiées afin de détecter
toute gamme erronée ¢t les combinaisons interdites par d’autres controles
de commande.

Tubes-image couleur black matrix

La nouvelle gamme de tubes-image couleur 45SAX de Philips est carac-
térisée par nouveau procédé de dépot. Cette gamme a éié mise au point
afin de répondre aux demniers besoins du marché en maticre d'améliora-
tion de la brillance et du contraste, permettant de regarder la télévision a
la lumiére du jour. De plus, I'écran foncé donne un aspect discret lorsque
I"apparcil est mis hors service. En outre, seul le systeme black matrix
permet de réaliser des écrans de plus grande taille et & plus haute
résolution (¢n prévision de la future TVHD). Le tameux systeme HiBri
de Philips, qui constitue jusqu'a ce jour la technologie la plus avancée en
matiére de tubes, sera donc progressivement et enticrement remplacé par
le black matrix.

DRYPACK protége les CI de I'humidité dans des conditionnements
en plastique de grande taille

Lorsque 1'on a recours au brasage 2 infrarouge ou en phise vapeur lors
du montage en surface d'un circuit intégré dans un conditionnement en
plastique de grande taille, il se peut que la faible quantit¢ d’humidité
absorbée par le conditionncment lors du stockage augmente la pression
interne  un point tel que la matiére plastique se fissure. Ce phénomene
est connu sous le nom de fissurage du conditionnement en plastique
provoqué par ["humidité (MIPPC = Moisture Induced Plastic Package
Cracking). Une solution immédiate au probleme consiste i placer les Cl
en boitiers sensibles au MIPPC dans un conditionnement cn plastique,
appelé DRYPACK, résistant 2 I'humidité et pouvant étre refermé
hermétiquement.

Circuits intégrés pour WST (Systeme de télétexte mondial)

Cet article donne un aperqu des deux principales configurations de
systemes de télétexte utilisant des CI WST. La premiére configuration
utilise 1'un des CI de notre nouvelle gamme de circuits IVT (Integrated
VIP and Text). a savoir le SAA5244/5246/5247. Le SAAS246 (IVTL.O)
requiert une mémoire RAM siatique externe de 8K x 8 bits permettant de
mémoriser quatre pages (possibilité de mode paquet) ou huit pages (mode
normal). Grace au SAAS244 (IVT1.1) une mémoire vive d'une seule page
est incorporée au circuit intégré, de sorte gqu’aucune mémoire vive extermne
n'est nécessaire. Le SAA5247 (IVT1.1BMC) avec commande de mémoire
en arriere-plan (BMC) comprend une mémoire RAM pour une page ainsi
que des systémes permettant de mémoriser jusqu'a S12 pages en mémoire
RAM dynamique externe rapidement explorée a chaque demande de page
¢t permettant un acces de page presque instantané. La deuxieéme con-
figuration est destinée aux téléviseurs analogiques, numériques ou avec
fonctions de haut de gamme. Elle utilise un CI SAA9042 Digital Video
Teletext (DVT) doté soit du processeur pour entrée vidéo (Video Input
Processor, VIP) SAASIY1 soit d'un filtre limiteur de liaison SAAS235/6.
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Un ensemble de puces intégré pour la radiotéléphonie mobile
cellulaire,

Les montages compteurs des radiotéléphones mobiles numdriques actuels
sont constitués de circuits intégrés standard pour Ie traitement des signaux
analogiques et de circuits intégrés spécifiques pour I'exéeution des
fonctions numériques. les six circuits bipolaires et CMOS spécifiques
diminuent Ta complexité du montage et la consommation ¢l convicnnent
aussi bien pour les systemes AMPS que TACS. La section RF d'un
radiotéléphone mobile équipé de cet ensemble de puces comprend un
synthétiseur  de  fréquence ¢t un - mélangeur/oscillateur/amplificateur
IF/démodulateur. La technologie des filtres intégrés & condensateur
commuté et I'intégration de haut niveau sont largement exploitées dans la
section de traitement de la bande de base ol un processeur de données
CMOS exéeute toutes les fonctions relatives au contrdle des données ct
a la génération des tonalités de surveillance et de signalisation. Toutes les
fonctions vocales. dalerte et DIMF sont exéeutées par deux circuits
intégrés de traitement audio. 'un CMOS. I"autre bipolaire. Le cocur du
systeme est le microcontroleur rapide basse puissance PCBROCSS2. dérivé
du 8051 employé dans I'industrie.

Circuit d*amélioration des signaux de Pimage (PSI TDA4670

La qualité d’une image de élévision peut éire améliorde en corrigeant la
perte de qualité de la définition due & la limitation de la bande passante
imposée aux signaux de chrominance et de luminance par leurs filtres
séparateurs. Cette opération est effectuée par le TDA4670. Cl de PSI,
commandé par le bus I°C. succédant au TDA4565, CI bien connu
d amélioration de transition des couleurs (CTI). Le TDA4670 améliore la
définition des couleurs de I'écran en diminuant les temps de montée et de
descente des signaux de transition de la différence de couleur. Il comporte
égulement une ligne de retard de luminance variable avee correction de
I'ouverture (alignement de créte du signal de luminance) pour améliora-
tion du contraste et réduit le bruit afin d’éliminer Maugmentation du
niveau de bruit qui en résulte sur le signal de luminance.

Tubes moniteur couleur avec suppression du champ magnétique et
revétement antistatique

La gamme de tubes moniteur couleur de Philips Composants est i présent
disponible avec différentes options, telles les bobines de suppression
VLMF (Very Low Frequency Magnetic Field), permettant aux fabricants
de moniteurs de répondre aux demiéres exigences en vigueur dans les
piys scandinaves, et les revétements antireflets/antistatiques pour un plus
grand confort de ["utilisateur. Le champ magnétique est neutralisé par
deux bobines montées au-dessus ou au-dessous du déviateur formant un
angle par rapport a la verticale. Les mesures indiquent clairement que le
fonctionnement des tubes dotés de suppression VLMF  satistait aux
exigences des pays scandinaves. Il est en outre possible d'appliquer aux
tubes moniteurs de la demiére génération soit une couche unique anti-
reflets, dont 'efficacité soutient la comparaison avee les tubes 3 traitement
chimique, soit une couche antistatique/antireflets.

Introduction du SensorFET Philips

Le SensorFET Philips est un transistor MOS de puissance possédant deux
sorties de courant : une sortie de puissance et une sortie permetiant la
lecture du courant circulant dans le transistor MOS. Le courant instantané
issu de cette deuxieme sortie peut €tre traité soit par une résistance faible
puissance (de faible codt), soit par un amplificateur opérationnel dont la
masse sera reliée & lu masse virtuelle du SensorFet. Ce composant permet
la réduction des pertes de puissance. il permet aussi d'obtenir une
représentation du courant efficace circulant dans Ie circuit de puissance.
Une relation relativement simple unit le courant de lecture et le courant
de sortie; de ce fait, sans modifier fondamentalement le circuit de
puissance, la conception des circuits est aisée.
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Circuitos integrados de control sin sensores en onda completa para

motores de c.c. sin escobillas

La familia de circuitos integrados monochip de alta integracion para el
control de motores de ¢.c. TDAS 14X resulta ideal para mejorar la relacion
entre el coste y la fiabilidad ¢en el control de motores de c.c. de 3 tases
sin escobillas del tipo habitualmente utilizado en las cabezas de explora-
cion de magnetoscopios, reproductores de compact dise. videocimaras,
unidades de discos flexibles/duros de ordenadores y bombas de combus-
tible en automaviles. La temporizacion de la conmutacion se determina
a partir de un sensor de cruce por cero interno de la fuerza contraclectro-
motriz que se genera en los tres bobinados del rotor, elimindndose de esta
forma la necesidad de utilizar costosos sistemas de control de posicion del
rotor. Estos circuitos integrados incluyen una salida tacométrica digital de
alta precision, y algunos de cllos ofrecen la posibilidad de claborar
informacién de fase (posicionamicnto) a partir de una sencilla bobina
sensori o de un sensor de efecto Hall acoplado en c.a. Contienen también
un amplificador operacional de transconductancia que puede utilizarse
para el control de la velocidad del motor mediante la regulacion de la
tension continua de alimentacion de las ctapas de excitacion de salida.

Placas de circuito impreso con capas de Cu-invar-Cu

En la actualidad sc dispone de una nueva tecnologia para el diseiio de
placas de circuito impreso multicapa mediante la incorporacion de capas
de cobre-invar-cobre (CIC) para encapsulados SMD de alta densidad, en
aplicaciones donde se exige una alta fiabilidad. Cada capa CIC tiene un
coeficiente de expansion extremadamente bajo, actiia como radiador v
dispersador de calor ideales. afiade rigidez a la placa multicapa. y puede
usarse como plano de masa y de alimentacion. Ademiis, variando la
relacidn entre cobre ¢ invar (una aleacion de niguel-hierro), se puede
conscguir una gama de capas CIC compatible con casi cualquicer
contiguracion.

Programas de control del bus 12C para aplicaciones de consumo

Se dispone de una serie de programas de control para ¢l bus 1-C que
permiten a los ingenicros evaluar, analizar y comprobar ¢l funcionamicnto
de los circuitos integrados compatibles con el bus 1 C para radio/audio
y TV. aungue desconozcan la estructura del software interna de los
circuitos. Lo unico que se necesita para utilizar dichos programas de
control es un PC compatible ¥ una sencilla tarjeta interface [C
conectada entre el bus 1-C de la tarjeta bajo prueba y el puerto paralelo
CENTRONICS del PC. Los programas incorporan una base de datos que
contiene los datos de control de los circuitos integrados, asi como un
conjunto de menis universiles o especificos de ficil utilizacion para ¢l
control de los circuitos integrados. Todos los mentis son autoexplicativos,
y las funciones deseadas son accesibles mediante una pulsacién dnica en
el teclado. Lo diferentes mends especificos muestran todas las funciones
de control del CI asociado divididas en grupos [6gicos. Todas las
transmisiones de datos a través del bus 12 C estdn sujetas a la comproba-
cion de crrores y, en caso de que se detecte alguno, éste es visualizado
como un sencillo mensaje en la pantalla del PC. Todo dato escrito ¢n
cltlos) registro(s) de control de los circuitos integrados es verificado en
lo que se refiere al margen permitido y a las combinaciones prohibidas
con otros ajustes de control.

Tubos de imagen en color black matriz

La gama mis reciente de twbos de imagen en color Philips 45AX
incorpora un sistema black matrix basado en un nuevo proceso de
deposicion. Esta gama se ha desarrollado de forma que satisfaga las
necesidades actuales del mercado en cuanto a brillo, imdgenes de alto
contraste que permitan una buena  vision de TV a la luz del dia. y
pantallas oscuras e invisibles cuando el televisor esté desconectado.
Ademiis, la tendencia hacia las pantallas gigantes (jumbo) v hacia las de
mayor resolucion (anticipdndose a la futura television HDTV) sélo podri
materializarse realmente mediante ¢l uso del sistema hlack matrix. Por
consiguiente, el conocido sistema HiBri de Philips, hasta ahora I mejor
teenologia disponible en la produccion de tubos de TV, serd gradualmente
reemplazado por el sistema hluck marrix.

ELECTRONIC COMPONENTS AND APPLICATIONS. VOL.10 NO.|



El encapsulado DRYPACK protege los Cls en grandes encapsulados
plasticos contra la humedad

Cuando se utiliza soldadura por infrarrojos o por fase de vapor en el
montaje superficial de un circuito integrado con encapsulado plistico de
gran tamaio, la vaporizacion de la pequena cantidad de humedad
absorbida por ¢l encapsulado durante el almacenamiento puede incremen-
tar la presién interna hasta tal extremo que el plistico se rompe. Este
fenémeno es conocido como ruptura del encapsulado plistico inducida por
la humedad (Moisture Induced Plastic Package Cracking, MIPPC). Una
solucién inmediata al problema consiste en suministrar los circuitos
integrados con un encapsulado pldstico resistente a la humedad, denomin-
ado DRYPACK.

Circuitos integrados para el World System Teletext (WST)

Estc articulo ofrece una vision resumida de las dos configuraciones
bisicas de sistemas de teletexto que utilizan circuitos integrados WST. La
primera dc cllas cmplea una de nuestras nucvas familias de circuitos
integrados de proceso de senales de vidco y texto. VIP & Text (IVT).
SAAS5244/5246/5247. EI SAAS246 (IVT1.0) requiere una memoria SRAM
externa de 8K x 8 bits para el almacenamiento de cuatro piginas (modo
de extension de paquetes) u ocho (modo normal). Con el SAA4244
(IVT1.1) se incluye una memoria RAM de una pigina en el propio
circuito integrado, de forma que no resulta necesaria una memoria RAM
externa. EI SAA5247 (IVT1.IBMC) con Control de Memoria de Archivo
(BMC, Background Memory Control) incluye en el propio chip una
memoria RAM de una piigina, asi como facilidades para almacenamiento
de hasta 512 pdginas en una memoria DRAM extema que se explora con
gran rapidez cada vez que se solicita una pidgina, proporcionando un
acceso  priicticamente instantineo a ésta. La segunda de las con-
figuraciones estd destinada a los aparatos de TV analégicos o digitales de
la mis alta gama de prestaciones. Utiliza un circuito integrado de video
digital de teletexto SAA9042 (DVT, Digital Video Teletext), un pro-
cesador de entrada de video SAAS191 (VIP, Video Input Processor) o un
scgmentador de datos en linea SAAS235/6.

Montajes integrados para teléfonos maoviles celulares

La compleja circuiteria de los teléfonos moviles existentes implica un
compromiso entre los circuitos integrados estdndar para el proceso de las
senales analogicas y los ASICs para las funciones digitales. Los seis
circuitos integrados dedicados bipolares y CMOS del montaje descrito
reducen la complejidad del circuito y el consumo de potencia, y son
vilidos para sistemas AMPS y TACS. La seccion de RF de un teléfono
movil que utilice estos circuitos integrados consta de un sintetizador de
frecuencia monochip y de un segundo chip sencillo mezclador/oscil-
ador/amplificador F.l/demodulador. La zona de proceso de banda base
utiliza ampliamente tecnologia de filtros integrados de condensador
conmutado y VLSI (integracion a muy gran escala). en la que un
procesador de datos CMOS ejecuta todas las funciones asociadas con el
control de datos y la generacion de tonos de supervision y seializacion.
Todas las funciones de voz, alerta y DTMF son cjecutadas por dos
procesadores de audio integrados, uno de cllos CMOS y el otro bipolar.
El microcontrolador en el corazén del sistema es el PCBROCSS2. que es
un microcontrolador de baja potencia y alta velocidad. derivado del 8051
estiandar.
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Circuito de mejora de imagen (PS1) TDA4670

La calidad de imagen de TV puede mejorarse si se corrige la degradacion
en la definicién debida a la limitacion del ancho de banda impuesta por
los filtros separadores de las seiales de luminancia y crominancia. Esta
mejora pucde conseguirse mediante ¢l uso del circuito integrado contro-
lado por ¢l bus 12C TDA 4670, sucesor del popular circuito de mejora
de los transitorios de color (CTI) TDA 4565. EI TDA4670 mejora la
definicion del color en la pantalla mediante la reduccién de los tiempos
de subida y bajada de los transitorios de la senal de diferencia de color.
Incluye también una linea de retardo variable para la senal de luminancia
con correccion de apertura (seguimiento de picos de la senal de luminan-
cia) para la mejora del contraste, reduciendo ¢l ruido mediante bobinas
para climinar ¢l incremento de los niveles de ruido de la senal de
luminancia.

Tubos en color para monitores con supresion de campo magnético y
revestimiento antiestitico

La gama actual de Philips Components de tubos ¢n color para monitores
incluye diversas opciones: supresion del campo magnético de muy baja
frecuencia (VLMF, Very-Low-Frequency Magnetic Field) para satisfacer
las recicntes especificaciones en los paises nordicos, asi como recubri-
mientos antirreflectantes 'y antiestdticos  para mayor comodidad  del
usuario. EI campo magnético se compensa mediante dos bobinas situadas
encima y debajo del yugo con un pequeno dngulo respecto de la vertical.
Las mediciones indican claramente que el comportamiento de los tubos
con supresién de VLMF satisfacen adecuadamente los requerimientos de
los paises nérdicos. Ademiis, nuestra generacion actual de tubos para
monitores puede suministrarse con un recubrimiento antirreflectante cuyas
prestaciones compiten favorablemente con los tubos o con un recubrimien-
1o antiestitico/antirretlectante.

Presentacion de los transistores SensorFET de Philips

Los SensorFET de Philips son esencialmente transistores MOSFET que
dividen la corricnte que circula por la carga en una parte de potencia y
otra de control. La corriente instantinea de control puede ser monitorizada
tanto con una ccondmica resistencia de muestreo de nivel como mediante
un montaje de masa virtual con amplificador operacional. Este dispositivo
reduce las pérdidas de potencia y ofrece un eficiente método de muestreo
en corriente en circuitos de potencia. Existe una relacion relativamente
sencilla entre las corrientes de control y carga de manera que el diseio
del circuito es inmediato siempre que cumpla determinadas normas.
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