





Analog multi-standard colour decoder
ICs TDA4650 and TDA4660

ECKHARD BRUNS, KLAUS JUHNKE

In Europe, in particular, there are many areas where TV
transmissions of more than transmission
standard can be received. Multi-standard colour de-
coding is also an essential part of satellite TV reception
and has been considerably extended by the requirements
of the VCR, S-VHS standard. To satisfy the resulting
demand for multi-standard TV colour decoders, we
introduced the TDA4555/57 in the early 1980s. These
ICs have been extremely successful and have been in
mass production for nearly a decade. However, recent
advances in switched-capacitor technology have now
enabled us to replace the discrete glass delay line by
integrated baseband delay line filters. The TDA4650
retains all the features of the TDA4555/57 which have
been so successful, but is adapted to operate together
with the switched-capacitor baseband delay line filters
of the TDA4660.

It is essential for the multi-standard colour decoder
1o identify accurately and quickly the TV colour
standard of the input signal for both CVBS signals and
the separate luminance and chrominance components in
S-VHS format from a VCR. It is equally essential to
integrate as many of the functions of the multi-standard
colour decoder as possible. Also, this multi-standard
colour decoder is based on a line-locked clock, so its

one colour
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output colour-difference signals can be processed by a
feature module to provide memory-based features (e.g.
picture-in-picture, 100/120 Hz displays).

The baseband delay lines use CMOS switched-
capacitor technology, based on serial sampling of the
baseband colour-difference signals at a line-locked clock
frequency. Delaying the baseband colour-difference
signals by exactly one line and adding the non-delayed
colour-difference signal provides comb filtering with a
frequency response which is periodic in the line
frequency. The comb filter maxima are integer multiples
of the line frequency, the minima are at successive half
multiples of the line frequency.

Multi-standard colour decoding with baseband delay
lines has the following advantages:

e there are no delay line coils and potentiometer and
therefore. no delay line adjustments

e the circuit configuration of the baseband delay line
is the same tor all colour transmission standards

e cross colour interterence is reduced for NTSC colour
signals due to the comb filters

e the possibility of crosstalk between the FM SECAM
colour carriers (diaphoty) is eliminated.
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each for a duration of four field periods (80 ms). This
time interval is a good compromise between the
stabilization of the chrominance signal at the input to
the identification circuits and the suppression of the
noise content of the chrominance signal. If the current
chrominance signal is not identified, the control and
scanning sequence selects the mode of the next colour
transmission standard so that the chrominance signal is
always identified within 320 ms. This time is increased
by two field periods (colour switch-on delay) to
360 ms, at which time the colour-difference signals are
enabled.

To provide reliable SECAM chrominance signal
identification under all conditions, e.g. for SECAM-PAL
transcoded signals, or when PAL chrominance signals
are distorted by reflection, the control and scanning
sequence includes PAL priority switching. The PAL
priority circuit switches the Multi-standard Colour
Decoder to the PAL mode after a SECAM chrominance
signal is first identified. If a PAL chrominance signal is
not identified during the following scanning period, the
Multi-standard Colour Decoder reverts to the SECAM
mode for a second identification. The PAL priority
circuit increases the maximum identification time
together with the colour switch-on delay to 520 ms (this
is a worst-case condition, assuming, for example, that a
SECAM chrominance signal exists but the control and
scanning sequence starts in the NTSC-M mode). A
further precaution for reliable SECAM identification is
to identify the SECAM chrominance signal at 50 Hz
only. An NTSC chrominance signal (60 Hz) can
therefore, never be identified as a SECAM chrominance
signal.

If no colour transmission standard is identified, as
with black and white transmissions, or an unprepared

colour transmission standard exists, the control and
scanning sequence scans continuously. The colour
decoding remains switched off until a subsequent

chrominance signal is identified. If, due to interference,
the established colour transmission standard s
temporarily not identified, a delay of two field periods
is included to prevent the immediate start of the control
and scanning sequence.

During the control and scanning sequence, the
amplitude of the colour transmission standard switching
signals on pins 25 to 28 is approximately +2.5 V.
When a colour transmission standard is identified. the
amplitude of the associated switching signal rises to
typically +5.8 V and the other switching signals are set
to less than 0.5 V. The switching signal is used to
select the appropriate chrominance filter and chrom-
inance trap of the PAL/NTSC SECAM NTSC filters. If
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an external voltage greater than +9 V is applied to one
of pins 25 to 28, then this forces the selection of PAL,
SECAM, NTSC-M or NTSC-4.4. Forced standard selec-
tion overrides the colour transmission standard identi-
fication. The automatic colour-killer switch still operates
with forced standard selection.

The TDA4650 requires a 3-level super sandcastle
pulse (SSC) to generate all the necessary internal timing
pulses. The sandcastle pulse amplitudes are >7.7 V for
the burst key pulses, 4.5 0.4 V for the horizontal
blanking pulses and 2.5 +0.5 V for the vertical blanking
pulses. Level detector circuits separate the three com-
ponents of the sandcastle pulse from which the pulse
processing circuits generate the required internal timing
and clamping pulses.

Colour Transmission Standard Identification Circuits

The colour transmission standard identification circuits
compare the mode of the Multi-standard Colour Decoder
with the input chrominance signal, the result of this
comparison determines the colour transmission standard.
The identification circuits examine the nature of the
signals present during the back porch interval of the
chrominance signal. For PAL and NTSC chrominance
signals this is the colour burst at the colour carrier
reference frequency but for SECAM chrominance
signals these are the no-colour frequencies (4.250 and
4.40625 MHz).

NTSC-M and NTSC-4.4 modes compare the phase
of the colour burst signal with the (B-Y) reference
signal generated by dividing the 7.2 or 8.8 MHz crystal
oscillator frequency by two (NTSC-M and NTSC-4.4
respectively). In each case, the phase discriminator
output pulses are unipolar. The pulses are integrated by
an external capacitor connected to pin 22 to provide a
DC level.

For PAL identification, the phase of the colour burst
signal is compared with that of the (R-Y) reference
signal, generated by dividing the 8.8 MHz crystal
oscillator frequency by two. The output pulses from the
phase discriminator alternate in polarity but, after being
fed through an H/2 demodulator, have the same polarity
as the NTSC pulses. These pulses are integrated by an
external capacitor connected to pin 23 to provide a DC
level.

In contrast to the QAM standards. SECAM uses
frequency modulation of the colour carriers. For
SECAM identification, the alternating no-colour carrier
frequencies present on the back porches are demodu-
lated. The two no-colour carrier frequencies generate
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potential divider. The phase detector is enabled by the
burst key pulses from the pulse processing circuits. The
PLL time-constant is determined by the second-order
filter betwecen pins 18 and 20.

Pin 17 is also connected to the SERVICE swiich
which is used to set up the crystal oscillator frequencies
for PAL, NTSC-4.4 and NTSC-M. If the voltage on pin
17 is less than 0.5 V (e.g. connected to ground), the
colour burst signal and the colour-killer switch are
inhibited but colour decoding remains operational. The
PLL is switched off and the VCXO free-runs. This
enables the trimmer capacitors in series with crystal
oscillators X1 (PAL and NTSC-4.4) and X2 (NTSC-M)
to be adjusted for minimum colour rolling. If the
voltage on pin 17 is greater than 5.5 V (e.g. connected
to the supply voltage), hue control and the colour-killer
switch are inhibited but otherwise the PLL and colour
decoding operate normally.

The crystal oscillator is selected by
switching under control of the colour
standard selection and switching circuits in accordance
with the mode demanded by the automatic control and
scanning sequence. VCXO lock-on frequency ranges are
determined by the characteristics of the external second-
order filter. To prevent interference, the VCXO is
switched off when SECAM is selected.

internal
transmission

CHROMINANCE SIGNAL CONTROL

The TDA4650 (and the TDA4660) must provide colour-
difference signals of constant amplitude so that they are
independent of variations in the amplitude of the CVBS
or S-VHS chrominance signal. This maintains a fixed
relationship between the amplitudes of the luminance
signal (Y) and the -(R-Y) and -(B-Y) colour-
difference  signals independent of the IF filter
characteristics and receiver de-tuning. For PAL and
NTSC, the reference signal used for Automatic Colour
Control (ACC) is the amplitude of the colour burst
signal. For SECAM, the reference signals are the amp-
litudes of the no-colour frequency signals on the back
porch.

The chrominance signal input is AC-coupled via pin
15 10 a gain-controlled chrominance amplifier for which
the chrominance signal gain is set by in-phase
synchronous demodulation. This technique has the
advantage that it has a single time-constant, determined
by the capacitor connected to pin 16, for all colour
transmission standards. [t further uses the noise content
of the chrominance signal to prevent the colour satura-
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tion increasing with high noise levels (colour bright-up
effect). In-phase synchronous demodulation is also
independent of the mode of the TDA4650 so that the
chrominance signal stabilizes quickly. This is also
important during the automatic control and scanning
sequence to guarantee quick identification of the colour
transmission standard. The chrominance amplifier uses
low-distortion symmetrical circuits to avoid generation
of even harmonics of SECAM chrominance signals.
Biassing for the chrominance amplifier is stabilized by
an independent DC feedback loop, decoupled by the
external capacitor at pin 14.

The nominal peak-to-peak  amplitude of the
chrominance signal input at pin 15 is 200 mV with a
75% colour-bar signal. The ACC range is 20 mV 1o
400 mV which is adapted to a 1 V peak-to-peak CVBS
signal input to the PAL SECAM PAL/NTSC filters.

The gain-controlled chrominance signal, including
the colour burst signal, is fed to the colour transmission
standard identification circuits and to the PLL for
reference signal generation (via the hue control for
NTSC chrominance signals). In addition, for PAL and
NTSC, the chrominance signal is fed to the line/field
blanking circuit prior to demodulation. In the case of
SECAM, the chrominance signal is fed to a limiter-
amplifier prior to demodulation.

CHROMINANCE SIGNAL
DEMODULATION

The PAL/NTSC or SECAM chrominance signal demod-
ulators are selected according to the automatic control
and scanning sequence. The VH (vertical and horizontal
pulses) from the pulse processing circuits blank the
colour-difference signals. The H/2 signal inverts the
phase of the PAL (R-Y) chrominance component and
blanks the SECAM colour-difference signals line se-
quentially for compatibility with the TDA4660).

PAL/NTSC Chrominance Signal Demodulation

The (R-Y) and (B-Y) components of PAL/NTSC chro-
minance signals are demodulated by two conventional,
balanced,  synchronous  cross-coupled  differential
amplifiers. The chrominance signal from the colour
burst blanking circuits is fed to the emitters of the
differential amplifiers while the (R-Y) and (B-Y) refer-
ence signals from the PLL are fed to the bases of the
demodulator transistors. The VH pulses inhibit
PAL/NTSC chrominance signal demodulation during the
vertical and horizontal components of the sandcastle
pulse.

199



ANALOG COLOUR DECODER ICs

The phase of the chrominance signal to the emitter
of the (R-Y) demodulator is inverted line-sequentially
by a PAL switching circuit, switched by the H/2 signal.
This circuit is disabled in the NTSC mode. The PAL
switching circuit provides the necessary phase reversal
to demodulate the PAL (R-Y) colour-difference signal
on successive horizontal scan lines with consistent
polarity.

The gains of the PAL and NTSC demodulators are
set so that the colour-difference signals at the outputs of
the TDA4660 have nominal peak-to-peak values of
—(R-Y) = 1.05 V and —=(B-Y) = [.33 V. Therefore, the
outputs of the TDA4650 are approximately half these

values in the PAL and NTSC modes.

SECAM Chrominance Signal Demodulation

The SECAM frequency-modulated (R-Y) and (B-Y)
colour-difference signals are transmitted on alternate
scan lines. Therefore, to decode these signals using
baseband delay lines, only a single FM demodulator is
required.

The SECAM chrominance signal is demodulated by
a quadrature demodulator which follows a limiter-
amplifier; this removes residual amplitude variations
after  automatic  colour control. The quadrature
demodulator is, as for PAL and NTSC, a four-quadrant
linear multiplier with two pairs of inputs. One pair is
directly connected to the SECAM chrominance signal

from the limiter-amplifier and the other pair is
connected to the external SECAM reference tuned
circuit. This tuned circuit shifts the phase of the

chrominance signal depending on its frequency. An
additional  high-pass  filter ~consisting of 150 pF
capacitors and a 4.7 kQ resistor compensates for phase
shifts after the SECAM reference tuned circuit.

During the H and V blanking intervals, SECAM
signal inhibited and
artificial black levels are superimposed on the SECAM
colour-difference signals. These SECAM artificial black
levels are adjusted to the different black levels of the
demodulated two colour-difference signals. The offsets
of the two SECAM artificial black levels are determined
by the black level frequency offsets of the SECAM
chrominance signal and the FM-demodulator efficiency
(0V/8f). The SECAM artificial black level offsets are
internally set to a fixed value, therefore the FM-
demodulator efficiency (mainly determined by the
resonant frequency and the Q-factor of the SECAM
reference tuned circuit) has to be adjusted to the
internal value.

chrominance demodulation is
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The line-sequential —(R-Y) and —(B-Y) SECAM
colour-difference signals are de-multiplexed on to the
parallel colour-difference signal paths. During the line-
sequential. inactive colour-difference signal time the
appropriate (clean) black levels are superimposed on the
SECAM colour-difference signals.

In the TDA4660, the line-delayed colour-difference
signal is added to the undelayed colour-difference
signal. Therefore, for SECAM colour-difference signals.
the active signal from the previous line which has been
stored in the delay line is repeated during the black
level line interval. To obtain the same colour-difference
signal voltages at the outputs of the TDA4660 for all
colour transmission standards, the amplitudes of the
colour-difference signal outputs from the TDA4650 in
the SECAM mode are twice those for PAL and NTSC.
Thus the colour-difference signal outputs of the
TDA4650 in the SECAM mode are —(R-Y) = 1.05 V
and —(B-Y) = 1.33 V peak-to-peak (values for 75%
colour-bar signal).

Demodulator Output Stages

The outputs of the PAL/NTSC and SECAM
chrominance signal demodulators are connected in
parallel. The colour-difference signals are filtered by
low-pass filters with -3 dB frequencies at 1.0 MHz to
suppress high-frequency interference signals and mixing
products.

To establish a reference black level for all three
colour transmission standards, the colour-difference
signals are fed to the black level clamp circuit. The
black level is set by comparing the colour-difference
signal with a DC reference voltage during the burst key
component of the sandcastle pulse. For PAL and NTSC
modes, both colour-difference signals are clamped on
each line. For the SECAM mode, alternate colour-
difference signals are clamped on successive lines using
the H/2 signal. The black level clamp circuits use the
capacitors on pin 6 (R-Y) and pin 5 (B-Y) for storage.

In the SECAM mode only. the colour-difference
signals are switched to a SECAM de-emphasis circuit.
The de-emphasis time-constants are determined by the
capacitors on pin 2 (R-Y) and pin 4 (B-Y). 220 pF
capacitors and internal resistors set the SECAM de-
emphasis time-constants to 1.85 us.

The colour-difference signals are finally fed to the
colour-killer ~ switch. ~When the colour-killer s
operational (no colour transmission standard detected)
the colour-difference signal outputs are switched to the
reference black level. The —(R-Y) and —(B-Y) colour-
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difference signals are fed through buffer amplifiers
(NPN emitter followers) to pins | and 3.

The TDA4650 is in a 28-pin DIL (SOT-117)
package and operates over an ambient temperature range
of 0 to +70°C.

BASEBAND SWITCHED-CAPACITOR
DELAY LINES

The TDA4660, Switched-Capacitor Delay Line, consists
of two colour-difference comb filters. Each comb filter
consists of an undelayed signal path and a 64 ps-
delayed signal path. see Fig.3. All the necessary
switching signals are generated from a master clock
with a nominal frequency of 3 MHz. The master clock
is derived from a 6 MHz Current-Controlled Oscillator
(CCO) which is line-locked by a PLL to the burst key
component of the sandcastle pulse (SSC). Since the
delay lines are locked to the line frequency via the
burst key pulses, the TDA4660 functions correctly at
the different PAL and NTSC line frequencies and at the
variable line frequencies from a VCR.

The switched capacitor delay line operates according
to the mode demanded by the colour
standard. In the PAL mode it operates as a geometric
adder to satisfy the requirements of PAL demodulation.
In the NTSC mode it reduces cross-colour interference.
In the SECAM mode the delay line repeats the colour-
difference signal on consecutive horizontal scan lines.
The adder doubles the output signal amplitude in the
PAL and NTSC modes.

The colour-difference signals are capacitively
coupled to the TDA4660 at pins 16 and 14. The colour-
difference signals are clamped at 1.5V DC (Vggg)
before being fed to the buffer amplifiers of the parallel,
delayed and undelayed signal paths. The output of the
undelayed colour-difference signal buffer amplifiers are
fed directly to one input of the adders. These buffer
amplifiers are loaded by dummy loads to ensure that the
undelayed colour-difference signal paths have the same
frequency and phase response as the buffer amplifiers of
the delayed colour-difference signal paths with their
capacitive loads. The delayed colour-difference signal is
fed to the write rail from where it is switched by the
parallel switches to the line store capacitors.

The line store consists of 190 parallel capacitors,
each with a write switch and a read switch, see Fig.4.
In contrast to most sample-and-delay circuits the line
stores have a parallel structure. This eliminates the well-

transmission
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known cumulative error of series structures (e.g. CCD
devices), since the pixel information is stored and
delayed using only one write and one read charge
transfer. Sampling and storage of the colour-difference
signal for a complete horizontal line is performed by
connecting each capacitor to the write rail in sequence,
controlled by the shift register output logic signal.
Simultaneous with writing the n™ sample on to capacitor
C,, the (n + D)™ sample from the previous line is being
read, i.e. at the same instant that C, is connected to the
write rail to write the present colour-difference signal
voltage, the charge of C; is being transferred via the
read rail to the sense/reset capacitor C.

The sense/reset circuit converts the charge read from
the storage capacitor into a voltage. This is fed to the
sample-and-hold circuit and then to a passive third-order
Butterworth  low-pass  filter. The -3 dB cut-off
frequency is | MHz which removes the 3 MHz master
clock component present in the delayed signal read
from the line store.

For a line frequency of 15.625 kHz and a master
clock frequency of 3 MHz. there are 192 master clock
cycles per horizontal line. There are 190 line store
capacitors since due to the clock timing, the delay
between the input buffer amplifier and the output from
the sense/freset circuit is exactly one horizontal line
period minus 37/2, where T = 333 ns. The sample-and-
hold circuit introduces a delay of t/2 and the low-pass
filler a delay of exactly T. As a result, the delayed
colour-difference signal is delayed by exactly one line
period at the input to the adder.

The delayed and undelayed colour-difference signals
are added in the adder circuits. To correctly match the
delayed and undelayed colour-difference signals, the
timing error between them at the input to the adder
must be less than 90 ns and the gain error between
them less than +0.2 dB. The outputs of the adder
circuits are buffered and fed to pins 11 and 12. The
output colour-difference signals from the TDA4660 have
peak-to-peak levels of —(R-Y) = 1.05 V and —-(B-Y) =
1.33 V with output impedances of nominally 300 Q.

The pulse processing circuits are locked to the line
frequency using the burst key component of the
sandcastle pulse on TDA4660, pin 5. The
reference is the leading edge of the burst key pulse.
The burst key component is extracted from the
sandcastle pulse in the sandcastle pulse detector. The
comparator switching threshold voltage is 1.5V less
than the maximum value of the burst key component.
This extracted burst key component is the Digital Burst
Key (DBK) pulse and is the reference for the line-
locked PLL.

timing
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The line-locked PLL contains a 6 MHz CCO, the
frequency of which is divided by two to generate the
3 MHz master clock with a duty factor of 50%. In the
PLL, the master clock frequency is divided by 192 to
generate the line frequency pulses (FH2). The FH2 and
DBK pulses are compared in the phase detector of the
PLL and the resultant error signal is filtered and used
to correct the frequency of the CCO. The 3 MHz
master clock is buffered and fed to the pulse processing
circuits, ‘

The pulse processing circuits generate four clock
signals (¢1-04) for line store control, the reset pulse
train for the sense/reset circuits, the sample-and-hold
clock signals and the clamp pulses for the input buffer
amplifiers. The line store clocks are fed to the shift
register to clock the switches of the 190 capacitors. The
clocked write control pulse controls the duration of the
horizontal scan line. The clamp pulses have a duration
of 2 us and occur | ps after the leading edge of the
burst key component of the sandcastle pulse.

The delay in the third-order Butterworth low-pass
fillers has to be exactly t to corectly match the
delayed and undelayed colour-ditference signals at the
input to the adder. This delay has to be exact not only
for both PAL and NTSC colour transmission standards
but also for the variable line frequencies from VCRs.
Since all the clocks and pulse trains in the TDA4660
are locked to the line frequency, the shift register logic
outputs (SO- S189), sense/reset timing, the sample-and-
hold clock and the clamp pulses all automatically track
the input line frequency. To achieve an exact delay of
T in the low-pass filter, it also has to be locked to the
existing line frequency. This is achieved by varying
the -3 dB cut-off frequency of the Butterworth low-pass
filters.

The Butterworth low-pass filters are multiple R/C
structures in which the resistor values are controlled by
the LPCTRL signal output from the low-pass filter
control circuit. This contains a Butterworth low-pass
filter, similar to those in the delayed colour-difference
signal paths to monitor the delay, a pulse former, a
phase detector and all the components necessary for a
control loop. The pulse former generates a digital pulse
with a duration of 5 clock cycles for every line which
is fed to the low-pass filter input. The rise and fall
times of the output pulses from this low-pass filter are
considerably longer than those of the input pulses due
to the filter bandwidth. The delay circuit measures the
low-pass filter output voltage at the mid-point of the
leading edge and exactly 5 clock cycles after it. When
the low-pass filter has the correct bandwidth/delay, the
difference between these two voltage measurements is
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zero. Otherwise, the voltage difference provides the
control voltage to correct the bandwidth/delay of the
Butterworth low-pass filter in the control loop. This
control voltage (LPCTRL) is simultaneously fed to the
Butterworth low-pass filters in the delayed colour-
difference signal paths so that delay T automatically
tracks the line frequency.

The TDA4660 is alignment-free and consumes only
35 mW from a single supply (+5.6 V). The TDA4660
is in a 16-pin DIL (SOT-38) package and operates over
an ambient temperature range of 0 to +70°C.

PAL/NTSC, SECAM, NTSC FILTERS

The logic levels of the colour transmission standard
switching signals (TDA4650, pins 25, 26, 27 and 28)
select the appropriate external chrominance filter. The
filter circuits shown in Fig.5 also extract the
luminance/sync component from the CVBS signal using
a chrominance trap, and provide S-VHS/CVBS
chrominance signal selection. The luminance channel is
considerably simplified since aperture correction is not
included to improve the luminance transient response.
This is provided by the TDA4670, Picture Signal
Improvement (PSI) Circuit, under control of the I°C-bus.

When the CVBSN logic input is open-circuit the S-
VHS chrominance signal is selected, when it is LOW,
the CVBS signal is selected. The chrominance filter is a
bandpass RLC tuned filter with a Q-factor of exactly
16, trimmed to 4.286 MHz in the SECAM mode for
HF de-emphasis. For PAL and NTSC-4.4 modes this
bandpass filter is substantially damped by a switched
parallel 330 Q resistor to establish a bandwidth of
approximately 1.4 MHz (Q-factor approximately 3.2). In
the NTSC-M mode, the resonant frequency of the
bandpass filter is set to approximately 3.58 MHz by a
switched parallel 270 pF capacitor, again damped by a
330 Q parallel resistor. The logic signals from the
TDA4650 pins 25, 26 and 28 switch transistors (Q3 and
Q4) to select the PAL/NTSC-4.4, SECAM or NTSC-M
chrominance filter as required.

The luminance/sync component is selected by one of
three parallel emitter followers (Q5 to Q7). The emitter
follower the one with the highest
positive potential on its base which consequently
switches off the other two. The S-VHS emitter follower
(Q5) is switched on when the CVBSN logic input is

in operation is
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PERFORMANCE DATA

Typical performance data for the TDA4650 and

TDA4660 are as follows:

TDA4650

supply voltage:
supply current:

chrominance signal input (755 colour-bar):

=(R-Y) colour-difference output in
PAL/NTSC modes:

—(B-Y) colour-difference output in
PAL/NTSC modes:

—-(R-Y) colour-difference output in
SECAM mode:

=(B-Y) colour-difference output in
SECAM mode:

hue control range in NTSC mode.
(pin 17, 3 £1 V):

transmission standard switching signal,
OFF-state:

transmission standard switching signal,
scanning-state:

transmission standard switching signal,
ON-state:

transmission standard switching signal,
forced selection:

TDA4660

supply voltage:

supply current:

—-(R-Y) colour-difference output,
PAL. NTSC. SECAM:

—-(B-Y) colour-difference output,
PAL. NTSC, SECAM:

—-(R-Y) 10 -(B-Y) channel gain tolerance:

delay line time:
output impedance:

Super Sandcastle Pulse (SSC)

burst key pulse:
horizontal blanking pulse:
vertical blanking pulse:

12V

65 mA
200 mVpp
0.535 Vpp
0.675 Vpp
1.05 Vpp
1.33 Vpp
+30" min.
0.5 V max.
245V

SRV

9.0 V min.

56V
5.5 mA

1.0S Vpp

1.33 Vpp
0.5 dB

64 20.06 ps
300 Q

>7.7 V
4.5 0.4 V
2505V
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Microcontroller PCF84C41

The PCF84C41 is a single-chip microcontroller used as the
control processor for the radio. It has an 8-bit CPU, a 128-
byte RAM, a 4 K ROM, an 8-bit programmable timer/event
counter, a single level, three source interrupt structure and a
hardware I'C-bus interface. It is in a 28-pin DIL or SO
package.

A similar microcontroller incorporating an LCD driver
with 24 outputs (max. 96 segments) will be available
shortly. This microcontroller (PCF84C430) will be in a 64-
lead quad flat-pack (SOT-208).

Universal LCD driver PCF8566

The PCF8566 interfaces to almost any LCD with low
multiplex rates. It generates the drive signals for any static
or multiplexed LCD containing up to four backplanes and
up to 24 segments. It can be easily cascaded for driving
larger LCDs.

EEPROM PCF8581

The PCFB581 is a 5V 1-Kbit electrically-erasable pro-
grammable read-only memory organized as 128 bits by 8
bits. The stored information can be altered word by word.

Brief specification of the system

Tuning

Three frequency bands; FM, MW and LW.
Automatic store (AST) tuning for FM and AM.
Five presets for each band (2 x 5 for the FM band).
Manual tuning up and down.

Search tuning up and down.

Direct access to a preset frequency.

Silent search tuning (no interstation noise).

Saving of last selected band and frequency.

Display
e 48 segment LCD, 1:3 multiplex, or LED.

e Indication of frequency, band, preset programme
number, stereo, AST, loudness, signal level, cassette
(CR) etc.

e Indication of bass, treble, stereo balance, fader, manual
tuning (‘t"). programming (‘p’) of the EEPROM and the
position of balance, fader, bass or treble.

e Blinking during the AST search.
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Control

e Upto 17 control keys.

Sound
Volume, balance, fader, bass and treble control.
Automatic muting during search tuning.

Loudness switching.

Sound settings in which unique frequency responses for
different wavebands are programmable. These settings
are recalled after power-on reset.

e Stereo/mono switching.

Memory

e Storage of 20 presets; 10 for FM, 5 for MW and S for
LW.

e Storage of 10 presets for AST tuning; 5 for FM and 5 for
MW,

e Storage of the analog sound control settings; volume,
balance, fader, bass, treble, loudness and mute control.

e Storage of the last selected band and frequency at switch
off.

o Check bytes to test whether the EEPROM is pro-
grammed.

Options
e Remote control with up to 32 keys.

e Enable or disable the loudness function.

e A single key to select balance, fader, bass and treble
instead of four keys.

e 5or 10 FM presets.

e Inputs for stereo cassette player and CD player.

Power-on functions
e Check if EEPROM is programmed; if not, then program
it.

e Recall the last tuned frequency, sound controls and
switch settings.

Power-off functions

e If the frequency has been changed since the radio was
switched off, store the new frequency in the EEPROM
before going into the "idle" mode.

t9
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ICs FOR CAR RADIOS

CUSTOMER SUPPORT

PC-controlled demonstration board

Digital tuning and control of radios via the simple 2-wire
bidirectional Inter IC (I°C) bus has brought many benefits to
both manufacturers and listeners. However. it has also
caused many new headaches for design and service
engineers who have to quickly gain an understanding of
digital techniques and software with which they were
previously unfamiliar. To help solve this problem, we’ve
now extended our radio IC applications support to embrace
both hardware and software.

This extended customer support package includes a
demonstration board of an electronically-tuned car radio
using the ICs described in this publication, a PC-based I'C-
bus control program on a 5 1/4 inch diskette, and a user’s
guide. Although the radio is normally controlled by its own
microcontroller, a PC is used to control the evaluation
model because the keyboard and monitor display offer more
and improved demonstration facilities. The demonstration
package allows engineers to evaluate and test the functions
of the [’C-bus compatible radio ICs, even if they have little
or no understanding of the internal software structure of the
circuits. All that's needed to run the program is an IBM or
compatible PC with MS-DOS/PC-DOS and at least 512
kbytes of RAM. An I’'C-bus interface board must be
connected between the I°C bus of the demonstration board
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 Components. The single-master
intertace (3280 version 86 06 03) is timed by the PC and
operates at about 10) kHz. The multi-master interface (3530)
can be set by software to operate at one of fifteen speeds
between | kHz and 99 kHz.

The program incorporates a database containing IC
control data, and a set of easy to use dedicated/universal
menus tor controlling the ICs. All the menus are self-
explanatory and the desired functions can be accessed with
a single keystroke. The dedicated menus show all the
control functions of the associated IC divided into logical
groups. All data communication on the I*C-bus is subjected
to error checking and, if errors occur, they're displayed on
the screen of the PC as simple, easily understood messages.
All data written to the register(s) of the IC are checked for
illegal range and forbidden combinations with other control
settings.

For information regarding the availability of the
demonstration board, program diskette and intertace board,
please contact one of the addresses on the back cover.

PERFORMANCE OF THE RADIO

General

Supply voltage range 10.2t0 16 V
Operating ambient temperature -30to75°C
FM frequency range 87.51t0 108 MHz
AM frequency range 510to 1650 kHz
FMIF 10.7 MHz
AM IF 10.7 MHz
FM aerial input impedance 135 Q asymm.

FM characteristics
Viapply = 144V, T, = 25 °C, f, = 98 MHz, Af = 22.5 kHz,
froa = | KHz unless otherwise specified. Dummy aernal as
shown in Figs.10and 11.

Aerial input voltage V;, (Z, = 135 Q asymm.)

for —3 dB limiting (adjustable) 31030V

for (S+N)/N=26dB 1.8 uVv
Signal-to-noise ratio;

over most of the frequency range 66 dB
RF signal handling capability;

for THD < 2% at Af =75 kHz >1V
AF output over most of the signal range;

measured at output of TEA6100 180 mV
AM suppression:

V,,=10uVito 100 mV >50dB
THD over most of the signal range;

Af =75kHz 0.7% typ.
IF selectivity Sz 62 dB
IF bandwidth B, g 160 kHz
Frequency counter resolution 6.3 kHz

AM characteristics

Vipply = 144V, T, =25°C, fp= I MHz, m = 0.3, f, 4 =
1 KHz unless stated otherwise. Dummy aerial as shown in
Fig.12.

Aerial input voltage V,

m

for (S +N)/N=6dB 10 uv
for (S + N)/N=20dB S0uV
for (S+N)/N=26dB 1ouVv
for P, = 500 mW 54uv
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CHIP-ON-FOIL

is especially important in LCDs. which need a large
number of connections for individual control of every
display segment.

Chip-on-foil offers a new way of integrating the LCD
with the driver circuitry as a single. very thin unit that can
be mounted in a fraction of the space used by PCB-
mounted displays. In chip-on-foil, the LCD driver chip is
bonded directly to a piece of flexfoil which in turn is
bonded to the LCD. This arrangement ofters a significant
improvement in reliability. since all the bonds used to
connect the chip to the LCD are sealed and protected from
the environment.

The following features have prompted manufacturers to
use chip-on-toil modules for their display requirements:

o small and lightweight — with chip-on-foil technology,
the weight and volume of the LCD/driver combination
is minimized

o flexible mounting - the flexibility of the flexfoil allows
it to be clamped in almost any position, however small
or awkward, according to the requirements of the
housing”. Alternatively. the low weight of the flexfoil
and the strength of the bonding allows the circuitry to
be totally free-standing, requiring no support at all

o high reliability = the LCD and driver electronics are
irreversibly bonded together as a single continuous unit.
This gives it better resistance to vibration, temperature
effects and mechanical stress so that the user is not
concerned with maintaining or protecting the connection

o product adaptability — the nature of the connection
between the flexfoil and driver IC allows the same
flexfoil design to be used for a range of LCD modules
including dot-matrix displays which may require two
drivers cascaded on the same bus

e fucilitates back-lighting — with the flextfoil mounted to
one side of the LCD, a greater choice of back-lighting
systems than PCB-
mounted displays.

is available for conventional
The maximum benefit from chip-on-foil technology is
gained when I°C-bus™ compatible LCD drivers are used.
Developed and patented by Philips as a universal system
for interconnecting microcomputers and peripherals, the
I°C-bus concept allows all communication to be carried out
over two lines. Combining [°C-bus with chip-on-foil
technologies reduces the total number of connection
terminals required for supply and control of the LCD
module. This simplifies connection and minimizes the
surface area of the flexfoil.

" The foil must not be bent over a radius of less than 4 mm.

Purchase of Philips’ [°'C components conveys a license under the
Philips® I°C patent to use the components in the I’C-system provided the
system conforms 1o the 1°C specifications defined by Philips.

CHIP-ON-FOIL FABRICATION

To make chip-on-foil modules to a high standard we
developed new methods to join the driver chip to the
flexfoil and the flexfoil to the LCD. All connections must
meet the following rigorous requirements:

e high performance electrical characteristics — no noise or
crosstalk

e high mechanical strength
e resistance to corrosion and other chemical effects
e resistance to humidity and temperature variations.

Figure 1 illustrates the manufacturing steps we use to make
chip-on-foil modules.

In developing our chip-on-foil design we've been able
to fully exploit a recent Philips breakthrough in IC fab-
rication known as Tape Automated Bonding (TAB).
Because TABed chips are mounted on polyamide foil they
can be readily bonded to the flexfoil used in chip-on-foil
technology.

Tape Automated Bonding (TAB)

TAB allows high lead-count ICs to be manufactured in
low-profile surface-mount technology and is ideally suited
tor LCD controllers. TABed ICs are directly bonded to and
supported by a polyamide carrier tape. The tape has
sprocket holes in a movie-film format to facilitate fully
automated control of the ICs during both fabrication and
placement. The tape is prepared from a laminate of
polyamide and copper. The copper is etched to provide
connection tracks for ICs and plated with gold or tin for
corrosion protection. The polyamide is then etched to leave
square openings (slightly larger than the dimensions of the
1C) such that the copper leads overlap and form inner-leads
for connecting an IC placed in the middle (see Fig.2).
Openings are also etched to form outer connection leads.

Before the IC is bonded to the inner leads (in a process
known as inner-lead bonding) it is hermetically sealed with
a corrosion-proof passivation layer and plated with gold
bumps at the connection terminals. The inner leads are
bonded to the gold bumps by thermocompression bonding
using a heated thermode under pressure (Fig.3). The
thermode aligns its four heated blades with the IC, picks
it up with a vacuum sucker and positions it precisely over
the leads on the tape. A computer then controls the
pressure and temperature applied to the thermode to
simultaneously bond all leads to the chip. The use of
pulsed heating (Fig.4) minimizes thermal effects to achieve
a uniform, highly reliable bond.

After inner-lead bonding, the ICs are tested by applying
probes to connector pads at the outer ends of the printed
leads and rejects are punched out of the carrier tape.
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CHIP-ON-FOIL

Memory control

The input bank selector controls the way display data is
stored in RAM. The command byte LOAD DATA
POINTER determines where data received on the I’C-bus
is to be stored by setting the data pointer to the relevant
address. The auto-incrementing addressing system allows
a large string of data to be loaded in RAM following a
single LOAD DATA POINTER command byte. The input
bank selector handles data in 8-bit bytes. For 1:4
multiplex, each byte is split into two four-bit nibbles and
stored at successive memory locations. When the first byte
has been stored, the data pointer is incremented by two,
ready for the next two nibbles of display data from the
I:C-bus.

The ourput hank selector automatically reads out data
from RAM to control the display segment outputs. These
are set according to the contents of the display latch which
must be updated at a rate determined by the internal clock
frequency. The output bank selector reads one bit from
each memory location from RAM and loads it in the shift
register. When full. the shift register empties its contents
into the display latch, in time to control the display
segment outputs during the next backplane cycle. For 1:4
multiplex. the output bank selector operates in four cycles,
transferring in every cycle the bit from each memory
location that corresponds to the selected backplane output.

Cascaded operation

Thanks to the PCF8576 design, up to eight of them can
operate on the same I°C-bus with the same address. In this
configuration, all controllers on the bus act on the same
command bytes but control different LCDs with the same
MUX rate and bias. This type of operation, known as
cascaded operation, is made possible by inputs A0, Al and
A2 which are tied HIGH or LOW to give each RAM in
the cascade a unique sub-address. The sub-address for each
data message is determined by the DEVICE SELECT
command. The LP-3566-B has A0, Al and A2 are tied
LOW and does not allow cascaded operation.

Illustrated operation

Table 2 is an example of the operating sequence needed to
control the LP-3566-B. The table shows the messages
which must be sent on the I°C-bus to display a telephone

236

number plus a few function words. Operation of the
control electronics for sending these messages is not
described here.

Power-on

When power is switched on, the PCF8576 resets to a
defined starting condition as follows:

e all backplane and segment outputs are set to Vpp
(display switched off)

e the drive mode is set to MUX 1:4 and 1/3 bias
e blinking mode is deselected
e the data pointer and sub-address counter are cleared.

1 ms after power-on, the LP-3566-B is ready to receive
information from the 1°C-bus.

Command and data message
After power-on, the control electronics activates the display
by sending a message string as shown in Table 2. Message
transfer is begun by sending a START condition on the
I’*C-bus followed by the slave address byte for the
PCF8576. The next byte sent must be one of the command
bytes in Fig.11.

Immediately after power-on, the following command
bytes must be sent:

e the MODE SET command to indicate the type of LCD
to be controlled.

e the LOAD DATA POINTER command to indicate the
address of the first data byte

e the DEVICE SELECT command to set the sub-address
counter to 000.

Messages sent later need only contain the LOAD DATA
POINTER command together with a string of display data.
The only other command byte relevant to the LP-3566-B
is BLINK MODE which can be sent at any time to set the
blink frequency.

Table 2 shows the command byte sequence after
power-on. In the last command byte, bit C is set to logic
0 to indicate that any further bytes will be data for transfer
to RAM. After power-on the PCF8576 should receive a
complete set of display data so that all display segments
are precisely defined. The message is terminated by a
STOP condition from the control electronics.
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COMPONENTS FOR TV AND VRC TUNERS

Data formats for the TSAS51x family

Control data are written to the frequency synthesizer,

via the I°C-bus, in five serial bytes as follows:

— address byte

- two bytes for selecting the local-oscillator frequency
by programming the division ratio of the [5-bit
divider

— a byte for activating the 8 (7 for TSA5514) open-
collector ports or setting them to the high-impedance
state

- a byte for setting the charge-pump current to 50 HA
or 220 pA, enabling/disabling the tuning voltage
drive output, and connecting f,, and fp, (see Fig.9)
to ports P6 and P7 respectively for test purposes.

Data bytes can be sent to the IC consecutively without
an interposing address byte until the microcontroller
sends an I°C-bus STOP condition. This allows a smooth
frequency sweep for fine tuning or AFC purposes. Since
the VHF/UHF input to the frequency synthesizer from
the mixer/oscillator IC is divided by 8. the smallest
possible frequency step is 8 times f . (4 MHz/512 =
7.8125 kHz) = 62.5 kHz. If a minimum frequency step
of 50 kHz is required, a 3.2 MHz crystal can be used.

The address and status can be read as two bytes.
The status byte includes:

— a power-on reset flag which is set at power-on or if
Vee <3V

— PLL in-lock flag
— digital information for ports P4, PS5 and P7
— the 3-bit AFC data from the ADC.

Control program for the TSASS1Ix family

As part of our customer support package for ICs, we
have an I°C-bus control program called HCPLL (on
S¥" or 3%" diskette) which allows engineers to
evaluate. analyze and test the functions of the TSASS1x
family of PLL frequency synthesizers. All that’s needed
to run this program is an IBM compatible PC with MS-
DOS/PC-DOS and at least 512 kbytes of RAM, and a
simple interface board that we can provide for
connection between the parallel CENTRONICS port of
the PC and the test board. Further information about
this program and the interface board is given in our
brochure "I°C-bus control  programs  for
applications”. ordering code 9398 362 90011.

consumer
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PRESCALER ICs

Our range of prescaler ICs for TV and VCR tuners
comprises:

SAB6456 sensitive | GHz  +64/+256  switchable
prescaler: plastic DIL package

SAB6456T as SAB6456 but in a plastic small outline
(SO) package for surface mounting

SAB6456A 1.3 GHz. low-spike version of the
SAB6456

SAB6456AT as SAB6456A but in a plastic small
outline (SO) package for surface mounting

SAB6457 as SAB6456 but pin-compatible with our
TDASSIx  family of PLL frequency

synthesizer ICs.

FURTHER INFORMATION ABOUT OUR
ICs FOR TV AND VCR TUNERS

Further details of our mixer/oscillator ICs, integrated
PLL frequency synthesizers, and prescaler ICs is given
in Data Handbooks ICOlI and IC02 which can be
obtained from your local Philips representative.

DISCRETE SEMICONDUCTORS FOR TV
AND VCR TUNERS

By introducing dual-gate n-channel MOSFETs BF988/
BF998 and variable-capacitance diodes in SODI23
plastic encapsulations for the VHF and UHF bands, we
have now completed our range of discrete
semiconductors for building entirely discrete component
TV tuners, or highly-integrated TV tuners using a
mixture of discrete components and mixer/oscillator [Cs.

Our diodes for tuning, mixing and band switching,
embody some of the most advanced techniques in the
semiconductor industry. They are manufactured under
CECC-approved conditions, and many have full CECC
release. All our diodes and MOSFETs are available for
either through-hole or surface mounting, allowing circuit
designers to satisty a whole range of design criteria.
Advanced production techniques and strict quality-
control procedures ensure long-term reliability renowned
throughout  the  industry.  Furthermore, all  our
semiconductors are supported by extensive applications
know-how gained during our experience of
manufacturing RF components.

The following overview lists our discrete
semiconductors for TV and VCR tuners according to
their envelopes.

long
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ABSTRACTS

Folien-Chips - die flexible Lisung fir LCD-Module

LCDs (Fliissigkristallanzeigen) zeichnen sich vor allem durch ihre
auBerordentlich flache Bauweise aus, die sie besonders fiir tragbare
Geriite, wie Telefone und Rufempfinger, geeignet macht, in denen nur
wenig Raum zur Verfiigung steht. Bei herkémmlichen LCD-Modulen ist
die Treiberelektronik auf einer Leiterplatte an der Riickseite des LCD
montiert. wodurch das gesamte Modul wesentlich dicker wird als die
LCD-Anzeige selbst. Philips hat nun Folien-Chip-Module entwickelt, bei
denen die Treiber-ICs direkt auf eine flexible Folie gebondet werden und
dicse wiederum mit einer Seite des LCD verbunden wird. so dal man
erheblich flachere und besser adaptierbare LCD-Module erhiilt. Dieser
Beitrag beschreibt, wie die Folien-Chip-Module gefertigt werden. Am
Beispiel eines Telefon-Displays wird erliutert. wie das Modul
angeschlossen und iiber einen 1°C-Bus gesteuert wird.

ICs und Diskrete Halbleiter fir Fernseh- und Videorecorder-Tuner
Dieser Beitrag beschreibt, wie sich der zeitautwendige Entwurf von
Fernseh- und Videorecorder-Tunern wesentlich vereinfachen liBt. indem
die kompliziertesten Schaltungen integriert werden. In diesem Artikel wird
unser umtassendes Angebot an Mischer/Oszillator-ICs vorgestellt und
erliiutert, wie sie in hochintegrierten Schmalband- und Breitband-Tunern
eingesetzt werden kénnen. Dariiber hinaus wird gezeigt, wie die Tuner mit
Hiltfe unserer integrierten PLL-Frequenzsynthesizer und Verteiler in
kompletten  Fermseh-Abstimmsystemen  eingesetzt  werden  konnen.
Zusiitzlich sind auch unsere bipolaren Kleinsignal-HF-Transistoren und
MOSFETs sowie unsere Abstimm-, Misch- und Bandumschaltungsdioden
aufgefiihrt.

Les circuits intégrés décodeurs couleur multistandard analogiques
TDA4650 et TDA4660.

Le nouveau décodeur TV coulcur multistandard, le TDA4650, est basé sur
le décodeur couleur bien connu et testé TDA4557. qui est adapté o une
ligne a retard en verre de 64 ps. Le TDA4650 identifie et démodule les
signaux de chrominance CVBS/S-VHS, mais il est adapté aux filtres en
peigne de différence de couleur de bande de base contenus dans un
nouveau circuit intégré, le TDA4660. Les deux filtres en peigne sont des
lignes & retard CMOS a condensateur commuté. qui échantillonnent et
mettent en mémoire les valeurs des signaux de diftérence de couleur
d’une ligne horizontale complete. Toutes les horloges intermes sont
verrouillées sur la fréquence de ligne. de sorte que les retards des filtres
cn peigne sont synchronisés automatiquement avec la fréquence de ligne
d’entrée. Les filtres en peigne sont donc optimisés pour tous les standards
couleur sans avoir i étre commutés. Les filtres en peigne éliminent la
diaphotie luminance/chrominance pour le standard couleur NTSC.

Transistors FET & niveau logique

Les robustes transistors L°FET de la gamme produite par la division
Composants de Philips permettent de réaliser des circuits de comminde
ayant un bon rapport efficacité-coidt sans compromettre la robustesse ni
la fiabilité. Permettant 'la commande directe de courants forts par des
circuits intégrés logiques. ils peuvent étre considérés comme la premiére
étape vers la commutation de puissance intelligente. Grice a leur bonne
fiabilité et a leur caractéristique de température Timas de 175 °C. ils
supplantent les relais mécaniques dans les applications aux circuits
électriques des véhicules et on les emploie maintenant dans des domaines
critiques pour la sécurité tels que les systemes ABS d"anti-blocage des
freins.

Des circuits intégrés pour autoradios a syntonisation électronique
Cet article décrit comment nous avons élargi les possibilités de réalisation
des autoradios par la mise au point d'un ensemble évolué de circuits
intégrés pour autoradios A syntonisation électronique. Le jeu de puces est
cloisonné pour éviter les interfaces périphériques et satisfaire aux
impératifs spécifiques des autoradios tels que stabilité inconditionnelle,
minimum de cblage, haute sensibilité d'entrée, simplification de la
détection de fenétres AM/FM pour la recherche d’émetteurs, et absence
de contre-réaction parasite. On décrit les circuits de démonstration et un
logiciel pour un autoradio électronique stéréophonique AM/FM dans
lequel les fonctions de syntonisation d'affichage de fréquence, de
présélection d’émetteurs et audio sont gérées par microprocesseur par
I"intermédiaire du bus directionnel I'C.

Le module i puce sur film - approche flexible des afficheurs i
cristaux liquides

Une importante caractéristique des afficheurs a cristaux liquides est leur
faible épaisseur. qui les rend idéals pour les applications, telles que la
1éléphonie et les systemes de recherche de personnes, qui demandent des
appareils récepteurs trés compacts. Mais, dans les modules a cristaux
liquides conventionnels. les circuits de commande sont montés sur une
carte de circuit imprimé a 'arriére de I'afficheur, de sorte que I'épaisseur
globale du module est bien plus grande que celle de 1'afficheur lui-méme.
En collant directement le ou les circuits intégrés drivers sur un film
flexible et en collant ce dernier sur une des faces de I"afticheur  cristaux
liquides. Philips a réalisé un module d'affichage bien plus mince et bicn
plus adaptable - le module a puce sur film. L article montre comment de
tels modules sont réalisés et, prenant un afficheur de téléphone comme
exemple, donne toutes les informations nécessaires pour connecter le
module et le commander par I'intermédiaire d'un bus I°C.

Circuits intégrés et semiconducteurs discrets
téléviseurs et de magnétoscopes

Cet article montre a quel point la tiche fastidieuse et spécialisée qu’est la
conception des tuners de téléviseurs et de magnétoscopes est simplifiée,
si les circuits les plus complexes sont intégrés. L article décrit notre
importante gamme de circuits intégrés mélangeurs/oscillateurs et montre
comment les utiliser dans des tuners & bande restreinte et toutes bandes
4 haut niveau d'intégration. [l montre également comment les tuners
peuvent étre incorporés i des systemes complets de syntonisation TV ¢n
ajoutant  quelques synthétiseurs de fréquence PLL et des circuits

pour tuners de

prédiviseurs. En complément d'information, on trouvera une liste de nos
transistors RF bipolaires et MOSFET pour petits signaux et de nos diodes
de syntonisation, de mélange et de commutation de bande.
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Circuitos integrados decodificadores multinorma de color ‘TDA4650
v TDA4660

Un decodificador de color multinorma para TV se basa en el conocido y
acreditado decodificador de color TDA4557, que se adapta a una linea de
retardo de cristal de 64 ps. EIl TDA4650 identifica y demodula las sefales
de crominancia CVBS/S-VHS, pero esti adaptado a los filtros peine de
diferencia de color en banda base contenidos en un nuevo CI, cl
TDA4660. Los dos filtros peine son lineas de retardo de condensador
conmutado CMOS  que muestrean y almacenan una linea horizontal
completu de valores de la sefal de diferencia de color. Todos los relojes
internos van bloqueados a la frecuencia de linea. de modo que los
retardos de filtros peine se sincronizan automdticamente a la frecuencia
de linca de entrada. Por consiguiente, los filtros peine estdn optimizados
para todas las normas de color, sin necesidad de conmutacion. Los filtros
peine eliminan la diafonia cromdtica de la norma de color NTSC.

Transistores de efecto de campo (FETs) de nivel légico

La gama de transistores de efecto de campo L°FETs de  Philips
Components hace posible ¢l diseno econdmico de circuitos de excitacion
sin pérdida de resistencia ni de fiabilidad. Como estos componentes
permiten excitar directamente cargas de potencia a partir de circuitos
integrados 16gicos. pueden considerarse como el primer paso hacia la
conmutacién inteligente de potencia. Gracias a su gran fiabilidad y a su
valor nominal de temperatura igual a 175°C estin desplazando a los relés
meciinicos en las funciones eléctricas en los automéviles y actualmente sc
utilizan en dreas criticas de seguridad tales como los sistemas antibloqueo
de frenos ABS.

Circuitos integrados para autorradios con sintonia electrénica

Este articulo describe la forma en que hemos ampliado el horizonte del
discfio de los autorradios con una seric de Cls de la tecnologia miis
reciente para autorradios sintonizados electrénicamente. EI montaje esti
dividido a fin de evitar interfases periféricas y poder cumplir con los
requisitos especificos de los autorrradios. tales como la cstabilidad
incondicional, ¢l cableado minimo, la alta sensibilidad de cntrada. la
climinacion de una complicada circuiteria de deteccion de AM/FM para
sintonizacion y el evitar la realimentacion pardsita. Se da una descripcion
de la circuiteria y el software de demostracion para un autorradio
clectronico estéreo AM/FM, en el que el sistema de sintonia, la indicacion
de frecuencia. la memoria de emisoras y las funciones de audio estin
controladas por microordenador a través de un unico bus bidireccional
Inter IC (I°C) de dos hilos.
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Chip en ldmina: el diseiio flexible de médulos visualizadores de cristal
liquido (L.CD)

Una caracteristica importante del LCD es su muy reducido perfil, por lo
que sc suele elegir preferentemente para aparatos manuales. como
teléfonos y buscapersonas. en los que se dispone de poco espacio. No
obstante, los LCD convencionales tienen la electronica de excitacion
montada en una placa de circuito impreso en la parte posterior de la
pantalla. de modo que el espesor total del médulo es muy superior al del
propio LCD. Uniendo los Cls de excitacién directamente a una limina
flexible, y ésta a un lado del LCD, Philips ha conseguido fabricar un
mdédulo LCD mucho mis estrecho y adaptable: ¢l médulo chip en limina.
En este articulo se ilustra la fabricacién de estos médulos y, tomando la
pantalla de un teléfono como ejemplo, se da toda la informacion necesaria
para concctar el médulo y controlarlo a través de un bus I°C.

Circuitos integrados y semiconductores discretos para sintonizadores
de TV y Video

Este articulo muestra c6mo la ardua y especializada tarea de discio de
sintonizadores de TV y VCR se simplifica sobremanera si sc integra la
circuiteria mds dificil. El articulo describe nuestra amplia gama de Cls
mezceladores/osciladores,  mostrando pueden
sintonizadores de banda completa y banda restringida altamente integrados
y ¢6mo pueden incorporarse en sistemas completos de sintonia de TV

como utilizarse en

afadiendo un circuito integrado de nuestra gama de sintetizadores de
frecuencia PLL y precontadores. Para completar la informacion, se da una
lista de nuestros transistores de RF bipolares y MOSFET pura pequeiia
senal en RF y nuestros diodos para sintonia. mezclado y conmutacién de
banda.
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