





All-digital phase-locked loops using the

T4HC/HCT297

WIM ROSINK

A phase-locked loop (PLL) is a control system that has
already been in use for a long time for generating an
output signal which is synchronized in frequency and
phase to an input signal. For example, its use for the
reception of radio signals in a ‘homodyne’ receiver was
described by de Bellescize in 1932. The first widespread
use of the PLL, however, was in TV sets for synch-
ronizing the horizontal and vertical deflection oscillators
with the transmitted sync pulses.

Initially, all PLLs were built with discrete components;
they were extremely complex and their operation was
entirely analog. Even after the introduction of transistors,
they were still so complex that they were either
impractical or too expensive for most applications.

The development of completely integrated single-chip
PLLs changed this situation dramatically. All the
advantages of analog PLLs can now be exploited by using
just one IC and a few external components. Today, the
superior noise immunity and tracking capability of PLL
radio receivers allows them to be used for tracking weak
signals from satellites and distant spacecraft. Other major
applications are:

Clock and data separation from complex data signals
Frequency synthesizers and filters

TV colour burst synchronization

Motor speed control

FM demodulators

Doppler recovery

Multi-standard self-adjusting computer monitors

FSK decoding systems
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Although some highly integrated PLLs such as our
HCMOS 74HC/HCT4046 use a lot of digital circuitry,
they’re still semi-analog circuits and their operating
parameters and stability are therefore inherently sensitive
to component value spreads and to changes of supply
voltage and temperature. Before clarifying the advantages
of a totally digital PLL (DPLL) like our HCMOS
74HC/HCT297, it’s useful to review PLL operating
principles. Some PLL terminology is given in the
Appendix.

THE BASIC ANALOG PLL

An analog PLL is, in principle, a feedback system for
synchronizing the phase and frequency of an oscillator
output with the phase and frequency of an incoming sig-
nal. Basically, it consists of a phase detector and a low-
pass filter in the forward signal path, and a VCO in the
feedback path. Figure 1 is the block diagram of a basic
PLL.

Operating principles

With no signal applied to the input of a PLL using a
simple phase detector as shown in Fig.l, the VCO
operates at its centre frequency fo. When an input signal is
applied, the phase detector compares the frequency and/or
phase of the input signal with that of the VCO output. If
any phase/frequency difference (error) is detected within
the operating range of the phase detector, it generates an
error signal V.(t) which is proportional to the phase
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The loop output frequency range is obtained by dividing
equation (3) by N:

fow = fo T (kadeMfo)/2KN 4)
The shift of the output frequency from the centre
frequency as a function of phase error ¢. (in cycles) is
therefore:

Afou = (kd¢ern)/2KN (5)
Since kg ¢ = *1 at the limits of the hold range (see
Figs 5 and 7), the hold range for M/2KN 2> 1/4 can be
derived from equation (5) as:

+Afy = (Mfp)/2KN (6)
With the I/Dcp an Kcp clock inputs linked (M = 2N),
the limits of the hold range become:

TAfy = fo/K
From this equation and equation (6), it's easy to see
why the modulus of the <+K counter (K) is
programmable; it allows the hold range to be
adjusted. A low value for K widens the hold range and
a high value for K narrows it.

When the DPLL is locked. fo. = fi, and the phase
difference (in cycles) between the two signals is ¢.
which can be determined by rearranging equation (4):

¢. = 2KN(fin — fo)/kaMfy cycles (7
Figure 11(c) shows the transfer characteristic of the
locked DPLL.

DPLL transient response
After rewriting equation (5) as:
Afou(s) = (kade(s)Mfo)/2KN
and inserting:
Afou(s)/s = Qouls) and §e(s) = Pin(s) = douls)

into this equation, the phase of the output signal can be
calculated as a function of an input phase step:

¢0ul(5) = def()(q)in(S) - q)oul(s))/zKNS (8)
The open-loop gain is defined as:
ke = ADou/Ade = kyMfy/2KN 9)

Combining equations (8) and (9) gives the phase of the
output signal:

q)oul(s) = kvlq)in(s) - ¢our(s)]/5 (10)
or,

Oou(s) = [kv/(s + ky)]din(s)
With Laplace transformation, the response to a phase
step of AQj, 1s:

Pou(®) = Adin(1 = ™) (rny
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So the DPLL responds to a phase step with a time-
constant:

T = 1/ky = 2KN/kqMfy
If M = 2N, t becomes K/k4fo

This shows that adjustment of the programmable
modulus of the +K counter also influences the pull-in
time of the DPLL. A low value for K (wide hold range)
shortens the pull-in time and a high value for K (nar-
row hold range) lengthens it.

In the frequency domain, ¢, can be written as:

doult) = dinsinot[ky /(jw + k)] (12)

DPLL bandwidth

The -3 dB frequency of the first-order DPLL circuit
can be expressed in general terms as being equal to the
open-loop gain k, as given in equation (9):

W3 g = ky = def()/ZKN rad/sec (13)
In many applications. M = 2N, and equation (13) can
then be reduced to:

w3 g8 = kafo/K rad/sec (14)
for a DPLL, the bandwidth of the loop
relative to the centre frequency is more important than
the absolute bandwidth. Since this parameter is
comparable to the Q factor of a conventional bandpass
filter, it can be referred to as the Q factor of a DPLL
and is defined as:

Q = w/2w3us (15)
where wy is the loop centre frequency in rad/sec.

Using equation (14), for M = 2N the Q factor of a
first order DPLL system is:

Q = wy/2w; g8 = 21tfo/(2kafo/K) = TK/kg (16)
Since K can be programmed to be any value from 2% to
27 a first-order DPLL using the same clock for the
+K counter and the I/D circuit can have a Q factor
range of:

- 6 to 103000 using the XORPD (k4 = 4)
- 12 to 206000 using the ECPD (kg4 = 2).

However,

Ripple cancellation

During the description of the +K counter, it was
explained that, even when the loop is locked with zero
phase error, the +K counter continues to count
alternately up/down at equal rates. If modulus K is too
small, the +K counter overflows or underflows too
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Fig.12 +K counter operation with a minimum K value for minimum ripple

often, resulting in repetitive generation of carry pulses
followed by borrow pulses. This causes a duty factor
deviation (ripple) on the output of the +N counter if the
ECPD is used. If the XORPD is used. carry and borrow
pulses occur during the same half-cycle of f,, and
cancel each other. However, the less significant bits
from the +N counter (not normally used in a DPLL)
will still show duty factor or frequency ripple.

The duty factor deviation (ripple) can be reduced to
I/N cycles if modulus K is made large enough. The
ripple frequency on f,, due to the carry/borrow pulses
is equal to fo, if K = M/2. Figure 12 shows a situation
with the minimum value of K to obtain minimum
ripple. The values of modulus K to obtain minimum
ripple are:

K > M/4 for DPLLs using the XORPD and with

fD/U = fou/2

K > M/2 for DPLLs using the ECPD and with

foru = fou
The circuits in Figs 13 and 14 show other simple ways
to minimize ripple and ripple frequency by using only
one external inverter. Both circuits use a feature of the
74HC/HCT297 that hasn’t yet been mentioned; the
enable input of the +K counter.

The circuit in Fig.13 uses the XORPD. The MSB of
the +N counter is Exclusive-ORed with the input signal
as previously explained in the description of the phase
detector but, instead of the output from the phase
detector driving the down/up input of the +K counter, it
drives its enable input. When the enable input is LOW,
the +K counter is inhibited from counting either up or
down. The down/up input of the +K counter is driven
by the second MSB of the +N feedback counter. With
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this arrangement, the +K counter can only count down
when both its enable and down/up inputs are HIGH,
and can only count up when its enable input is HIGH
and its down/up input is LOW (see Fig.13). When the
loop is locked (phase error of zero), the average value
in the +K counter remains constant. When the phase
error is within the hold range of the phase detector, the
+K counter counts up or down by a number
proportional to the phase error. For small phase errors
(fin = fo), the output pulse rate of the +K counter is
very low so the frequency of the ripple on the output is
reduced. The disadvantage of this circuit is that the
input signal and the output from the +N counter must
have a duty factor of 50%.

In the circuit of Fig.14, which uses the ECPD, the
duty factor of the input signal isn’t restricted to 50%.
However, a disadvantage of this circuit compared with
the circuit using the XORPD is that the carry/borrow
pulses are only generated during one half cycle of fu.
As previously explained, the frequency of the induced
ripple is low but the ripple will cause a slight deviation
on the duty factor of fy.

Although the circuits of Figs 13 and 14 minimize
the ripple and its frequency, they also approximately
halve the hold range of the loop. The loop phase error
limit (+90° for the XORPD and *180° for the ECPD) is
reduced by a factor 1/[l + (1/2K)] and the phase
detector gain (kg) is halved. Entering these value
changes into equation (S5) gives the new hold range:

Afy = Mfo/[1 + (1/2K)]J4KN = Mfy/[2NQK + 1)X17)
Which, for M = 2N and K >> | becomes:
TAfy = /2K
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DPLL APPLICATIONS

Lock detection

Figure 15 shows a simple lock detection circuit that is
very suitable for a DPLL using the XORPD. The circuit
needs only a D-type flip-flop and a retriggerable mono-
stable multivibrator.

The waveforms in Fig.16 show that, if the DPLL is
locked, the negated output of the D-type tlip-flop is
continuously HIGH because the phase of f;, always lags
that of the output signal. So the input of the monostable
is not triggered and the LED is permanently lit.

When the DPLL isn’t locked (see Fig.17), the
monostable is repeatedly triggered, and, if the time-
constant is chosen correctly (R\C, > 4/fi,), the LED will
be permanently extinguished.

It’s also possible to use this lock detector for a
DPLL using the ECPD but, because fi, and f,, are then
anti-phase when fi, = fo, slight phase jitter can generate
‘not locked’ information. This means that, at the
frequency where the DPLL is most likely to operate,
the lock detection circuit will not function correctly.
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Fig.16 Lock detection waveforms for the 74HC/HCT74 flip-flop: in-lock (XORPD)
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Fig.17 Lock detection waveforms for the 74HC/HCT74 flip-flop: out-of-lock (XORPD)
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Low-Pass Filter (LPF)

The low-pass filter in the loop permits only the DC
and low-frequency signals to travel around the loop.
It controls the pull-in range, noise and out-of-band
signal rejection characteristics. It isn't used in a
DPLL.

Natural Frequency (w,, f;,)

The characteristic frequency of the loop, determined
mathematically by the final pole positions in the
complex plane. It can be determined experimentally
by determining the modulation frequency that gives
maximum output signal and phase error swing with
an undamped loop.

Offset Frequency (®yin, fmin)
The minimum frequency for the VCO.

Open-loop Gain (k)

The product of the DC gains of all the loop
elements between the phase error input signal and
the output signal.

Output Frequency Range (2wg, 2fRr)

The maximum output frequency range of the VCO
in a specific application or, for an all digital PLL,
the difference between the minimum and maximum
output pulse rate.

Phase Detector (PD)

A circuit that compares the phases of two input
signals and generates an output signal dependent on
the relative phase difference. This error signal is fed
to the low-pass filter. Some phase detectors have an
output signal that also depends on the frequency
difference. A phase detector that only checks for
phase will drive the VCO to its centre frequency if
fin is much lower than f,. A phase/frequency detector
will drive the VCO to its offset frequency.

Phase Detector Gain Factor (k4)

The relationship between the average output from
the phase detector and the phase difference between
its input and output. Its dimension is V/rad. For a
digital PLL, it is expressed in terms of output per
cycle of phase error.

Pull-in Range (FAwp;, *Afp))

Within this range, a PLL always acquires lock. The
process may be rather slow and the time taken to
acquire lock is called the pull-in time (tp) or capture
time.

Pull-out Range (zAwpo, TAfpo)

This range of frequencies is the dynamic limit for
stable operation of a PLL. A frequency step beyond
this range causes the system to lose lock.

VCO Conversion Gain (ko)

The conversion factor between the VCO frequency
and the control voltage. Its dimension is (rad/sec)/V,
i.e. (Aw/AV). For a DPLL, it is the conversion gain
between the DCO output (cycles) and the +K
counter input level (£1).

Voltage Controlled Oscillator (VCO)
An oscillator whose frequency is determined by a
control voltage

The following symbols are used extensively throughout
the text:

1ID¢p

Clock input for the increment/decrement (I/D) circuit
(fip cp = 2Nfy)

K

Modulus of the +K counter

Kep

Clock input for the +K counter (fxcp = Mfy)

M

Multiple of the centre frequency to obtain the
frequency of the +K counter clock pulses

N

Modulus of the +N counter

N
Complex operator

sec
Second of time

VP
Output signal from the phase detector representing
the phase error. For a DPLL, the range of V. is

from | to +1

4

Damping factor of a second-order system

O

Phase difference between f;, and f,,,

q)in' f;’n' (‘oin

Phase and frequency of the reference input signal to
the phase detector

¢Olll' fOI(I' 0)0“/

Phase and frequency of the output signal
the VCO

3 4B
The 3 dB bandwidth of
(¢0ut/¢in)

from

the closed-loop gain
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PLL design program

Besides the PLL circuit 74HC/HCT297 (see article
elsewhere in this issue), there are two other high-
performance single-chip PLL circuits in Philips’ High-
Speed CMOS (HCMOS) range — the 74HC/HCT4046A
and the 74HC/HCT7046A. Like the ‘297°, both circuits
have two digital phase comparators (EX-OR, and edge-
triggered) with self-biasing input amplifiers. In addition,
the 4046A has a third (edge-triggered) comparator,
while the 7046A has improved lock-detection circuitry.
Both circuits have an analog-controlled VCO which uses
linear op-amp techniques to provide excellent frequency
linearity over the whole control range.

To assist those designing with the ‘4046A° and the
‘7046A°. a design program is available (Ref.l1). The
program which runs on an IBM PC or compatible (with
MS-DOS) enables a complete HCMOS-based PLL
including peripheral components to be designed and
optimized fast. By eliminating the calculation drudgery
associated with PLL design, the program invites experi-
mentation, yet still reduces design time significantly.

The program is suitable for numerous applications
such as FM and AM demodulation, frequency synthesis,
FSK and PSK, and motor-speed-control to name but a
few. It can also be used to evaluate and modify existing
designs. To benefit from all of the program’s features, a
graphics card and printer are required, but these are not
essential.

THE PROGRAM

The program starts by asking you to specify a few
details about your system including some characteristics
of the input signal, the supply voltage and the type of
phase comparator you want to use. The calculations then
start, using default settings which will always produce a
stable loop design. During a calculation, on-screen
messages inform you of progress, and may ask you to
alter the value of parameters as the design proceeds.
However, before any alteration is made, the effect on
the other parameters is always described, and if you
want, you can always return to the previous stage 1o
reconsider your actions.
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When the calculations are complete, the recom-
mended values for the loop filter components and for the
two bias components of the HCMOS circuit
displayed, together with the dynamic parameters of the
complete phase-locked loop. The latter can then be
optimized, although this isn’t always necessary.

Optimization is an extremely useful feature of the
program, allowing you to quickly tailor the dynamic loop
parameters exactly to your specifications — a somewhat

are

tedious process when done manually, owing to the
the parameters. Up to sixteen
parameters can be altered individually, the new values of
all dependent parameters being calculated in a few
seconds.

After optimization, you can print the results and, if
your PC has a suitable graphics card, generate a Bode
plot of the open loop to examine the loop stability,
returning to the optimization menu to make further
modifications to the design as required.

With its interactive prompts and messages and an
on-line ‘help’ facility, the program keeps the designer
informed and in control at all times, and encourages the
investigation of different routes to the design goal.

For many, the design program alone will be all
that’'s needed before starting to prototype. For those
requiring more insight into the theory behind the
workings of the program, Reference 2 will be useful. As
well as extensive application information on the ‘4046A°
and ‘7046A°, this reference contains worked design
examples that include comparisons of predicted
performance with the performance of real prototypes.

interdependency of
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Innovations in oscilloscope tubes

PAUL AERSSENS and KLAUS ZEPPENFELD

Oscilloscope tubes for bandwidths of more than 25 MHz
use the technique of post-deflection-acceleration (PDA) to
achieve optimum deflection sensitivity and screen
brightness. The PDA technique combines high deflection
sensitivity at low potential (2 kV) with the brightness
provided by a high (16 kV) final screen voltage. The high
voltage field is applied between the tube envelope (which
has an internal conductive coating) and a mesh electrode.
The mesh electrode is located concentrically within the
tube envelope at the output end of the gun, between the
deflection plates and screen. The beam is deflected in the
conventional way by electrostatic plates.

Nowadays, PDA tubes use an aspheric (domed) mesh
electrode system, which has the benefit (over previous
flat-mesh systems) of a much greater scan magnification,
brought about by the divergent lens effect. This allows the
primary deflection angle between the deflection plates to
be reduced, resulting in fewer deflection errors such as
edge defocusing. In addition, the tube can be shortened,
which is essential for small spot size, high writing speed
and low plate capacitance (plate capacitance determines
the bandwidth of the drive amplifiers).

This article discusses Philips’ latest range of domed-
mesh PDA tubes, the D14-370 family, which has been
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perfected by continuous innovation and development over
many years. Here are some of the major features of these
tubes:

e optimized gun layout — resulting in a low-cost tube
with a performance close to the theoretical limits

e frit-sealed tube envelope — providing the best glass
tolerances available to allow all parts to be precisely
aligned. This is of particular importance for PDA tubes
where the alignment between the mesh electrode and
the surrounding glass bulb is critical

e internal magnetic correction (IMC) - originally
developed for Philips colour picture tubes, IMC
enables us to manipulate the beam by superimposing a
range of multipole fields at different locations inside
the gun. This has two major benefits: firstly, by
directing the beam exactly midway between the plates,
it allows the plates to be closer together for improved
sensitivity; secondly, IMC can be used to correct a
number of imperfections in picture quality which in the
past had to be corrected by external circuitry or could
not be corrected at all.

107












SUMMARY

PDA tubes using a domed-mesh electrode have high sen-
sitivity, increased brightness and low edge-defocusing.
With the application of magnetic rings, the effects of
tolerances on tube components have been eliminated,
allowing the development of higher quality tubes which
need fewer adjustments.

The use of CAD facilities has shown that the optimum
oscilloscope tube has a short gun layout which implies a
low deflector capacitance and short transit time, allowing
the operational bandwidth to be increased. All these
developments are embodied in our D14-372 which has a
bandwidth of more than 100 MHz without side contacts.
The side contact version D14-382 can operate at 200 MHz
or more.
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At present, three major system standards exist for
wide-area paging systems:
— POCSAG (Post Office Code Standardization Advisory
Group)

— RDS (Radio Data Systems)
- Golay (an earlier Motorola paging system).

POCSAG (also known as CCIR Radiopaging Code No.l)
is becoming more and more accepted as the standard for
city and nationwide paging systems, while RDS is being
used to transmit broadcast information in Europe for future
radio receivers.

Wide-area paging receivers must consume as little
power as possible since they are battery-operated and
inconvenient to recharge. Other important requirements are
a high RF input sensitivity of the paging receiver, as it has
to operate at long distances from the base station, and the
provision of sufficient call/message storage and display
capacity.

Philips has introduced three new ICs for POCSAG
paging receivers; the bipolar UAA2050T low power digital
UHF paging receiver, the VHF bipolar UAA2033T low
power digital paging receiver and the CMOS PCAS5000T
paging decoder as shown in Fig.l. The UAA2050T and
UAA2033T paging receivers are also compatible with the
Golay standard, only an external filter has to be modified.
These ICs have the following features:

e low DC supply voltages, between 1.9 and 3.5 V for the
paging receiver UAA2050T (UAA2033T) and between
1.7 and 6.0 V for the paging decoder PCA5000T

e extremely low paging receiver current consumption,
achieved by switching on the UAA2050T
(UAA2033T) under the control of the PCASO00T for
the minimum time during the data search phase and,
when receiving data, to have a total duty factor of 4 in
17: this reduces the total system operating current to
about 500 HA

e in a display pager the PCAS000T also controls the
‘sleep/active’ period of the microcontroller; so the
additional power consumed by the microcontroller is
kept to a minimum

o the UAA2050T operates over a wide frequency range
of 30 to 470 MHz with a typical input sensitivity of
0.17 uV (EMF/2); frequency stability is provided by
AFC with a capture range of 3 kHz (spurious signal
rejection is >55 dB for a paging system with a channel
spacing of 25 kHz)

o the UAA2033T operates over a frequency range of 30
to 174 MHz with a typical input sensitivity of
0.21 Vv, (EMF/2); frequency stability is provided by
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AFC with a capture range of 4 kHz (spurious signal
rejection is >55 dB for a paging system with a channel
spacing of 25 kHz)

e the PCAS000T provides storage for two Receiver
Identification Codes (RICs) so that the user can be
paged under two different addresses (e.g. personal call
or group call)

o the POCSAG codewords are checked by the
PCAS000T for errors using a powerful polynomial
error detection algorithm and the codeword errors are
corrected using 4-bit burst or random distribution
algorithms.

e the PCAS000T also provides a 16.384 kHz square-
wave output (derived from the external 32.768 kHz
oscillator) to provide timer/clock facilities: these
activate the microcontroller to scan the keypad and
update the time at regular intervals (using the event
counter/interrupt system of the microcontroller)

e the PCAS000T incorporates an integrated voltage
doubler circuit which allows the microcontroller and
liquid-crystal display to be driven by an increased
supply voltage

e when used together in a ‘beep-only’ pager, these ICs
support a system call rate of 15 calls/s. When used
together with a microcontroller in a display pager, they
provide storage and display facilities for messages that
are limited only by the external RAM storage capacity.

A general description of the operation of the two ICs in a
POCSAG pager receiver is as follows. The input RF signal
to the UAA2050T is a VHF/UHF carrier (30 to 470 MHz)
and to the UAA2033T a VHF carrier (30 to 174 MHz)
both with a frequency-shift keying modulation of
+4.5 kHz. The transmitted data consists of an FM signal,
with a positive frequency shift for a logic LOW and a
negative frequency shift for a logic HIGH. at a bit rate of
512 bits/s. Applications for pager systems using a different
frequency deviation and baud rate are possible using other
external components. The UAA2050T (UAA2033T)
mixes, filters and demodulates the input RF signal to
generate unprocessed POCSAG data. The PCAS000T
paging decoder periodically scans the data from the
UAA2050T (UAA2033T). If a match is detected between
the received data address codeword and one of the two
user address codewords pre-programmed in the decoder
RAM, the paging decoder decodes the subsequent message
information. The paging decoder signals that valid
information has been received by generating alert cadences
and in a display pager, the numeric or alphanumeric data is
displayed, on demand.
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THE POCSAG CODE TRANSMISSION FORMAT

The POCSAG transmission code format is shown in Fig.6.
The data transmission rate is 512 bits/s with an accuracy
of 0.001%. The frequency deviation of the transmitted FM
signal is #4.5 kHz for a 25 kHz channel spacing. The
POCSAG code has a total capacity of 2 x 10° user
addresses with a calling rate of 15 alert-only calls per
second, S ten-digit numeric message calls per second, or 2

seventeen-character alphanumeric message calls per
second.
[ preamble l 18t botch | I last botch I

a) Transmission format

T T T T T T T T
|SC FRO I FR1 I FR2 l FR3 | FR4 [ FRS I FR6 I FR7 I
N i s 1 L 1 L 1

b) Batch format

MSB LsSB
1 3
TTI T T T T T T T T T T T T T T T T T T T T T T T T T T 1171
01111100110100100001010111011000

I T T T N N W Y Oy

U T T T B B |

c) Synchronization codeword (SC)

MSB

1]2 19[2021p 31
TITT1T T T T T 1T T T i T T voIToTT TTTTTTTT
0 address bits FC CRC check bits
1

IR T T S0 WS A T U G N U U B B B | T T T T U O B

d) Address codeword

nlh'ig

usB LS8
21 31
rrrrrrrrrrrrrrrrrrT T TTrrTT
1 message bits CRC check bits [P
) I W S Y W T W N B . | U B W '
e) Message codeword

MSB LSB
1

32|
TT T T T T T T T T T P T T T T T T T T T T T T T T T T 1T17T
01111010100010011100000110010111
) I T S Y N T S W N W T T Y T W |

f) idle codeword
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Fig.6 POCSAG code structure

Initially a preamble is transmitted to enable the pager to
acquire bit synchronization and to set up the paging
decoder to prepare for codeword synchronization. This
preamble consists of bit reversals, 1010101010......, for at
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least 576 bits. After the preamble, batches of codewords
are transmitted as determined by the messages to be
transmitted. Each 544-bit batch consists of syn-
chronization, address, message and idle codewords,
commencing with a synchronization codeword and
followed by eight 64-bit frames. Each frame contains two
address, message or idle codewords or any combination of
the three types of codeword. The synchronization
codeword is the 32-bit code defined in Fig.6. Each pager is
allocated to one of the 8 frames according to the three least
significant bits of its Receiver Identification Code (RIC).
When a pager is programmed to have two RICs, they
should have the same frame number since the frame
number forms part of the address codeword and scanning
two frames increases power consumption.

The address codeword selects a specific pager and
classifies the call as tone (beep) only. numeric or
alphanumeric. Bit | is always a logic LOW, which
distinguishes an address codeword from a message
codeword. Bits 2 to 19 are the address code (the 18 most
significant bits of a 21-bit pager RIC — the three least
significant bits are the frame number in which the address
codeword is situated and are not transmitted). Bits 20 and
21 are the function bits (FC) which classify the POCSAG
data as tone only, numeric or alphanumeric. Bits 22 to 31
are the cyclic redundancy check bits (CRC) using BCH
(Bose Chaudhuri Hocquenghem) cyclic codes. The CRC
bits, together with the parity bit (bit 32), protect the system
against transmission errors and increase the POCSAG data
call success rate by error detection and correction.

The message codeword contains numeric or
alphanumeric message information and follows directly
after the address codeword. Bit 1 is always a logic HIGH
to distinguish a message codeword. Bits 2 to 21 contain the
message information, the coding of which is determined by
the system application. Messages that are too long for one
message codeword continue by using the codeword
positions in subsequent frames and batches until all the
message information has been transmitted. Bits 22 to 31
are the CRC check bits, which again, with the parity bit
(bit 32), check for transmission errors and improve
message reliability by error detection and correction.

Idle codewords fill unused codeword spaces within a
batch or separate two, or more, messages from each other.
The 32-bit idle codeword cannot be used as a valid pager
address. The idle codeword has a fixed 32-bit pattern.
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PCAS000T PAGING DECODER

The PCASO000T is a fully-integrated CMOS, 512 bits/s,
POCSAG decoder and page controller for ‘beep-only’ and
display pagers. In the latter, the decoded POCSAG data is
transferred over a serial interface to a microcontroller for
processing and subsequent storage and display (Fig.1).

The PCASOO0OT features:

— 16.384 kHz reference clock output signal

— 512 bits/s POCSAG data processing using the Philips
ACCESS synchronization algorithm

— 5 x9-bit address RAM
(with extra back-up lithium battery)

— ‘beep’ tone generator
— supply voltage doubler

— paging receiver and microcontroller scan activation
control so that maximum power-down operation
minimizes power consumption

— digital receiver data input filter
— serial microcontroller interface
— pushbutton control for ‘beep-only’ pagers

— Out-Of-Range output.

In both *beep-only’ and display pagers, call alert cadences
are generated when a valid call or message is received and
the pager is switched on. Status cadences are generated to
inform the user of the current state of the pager as a result
of user status interrogation. The decoder’s 5 x 9-bit static

RAM contains the two pre-programmed user addresses

and special functions for silent override enable or disable,

voltage-doubler enable and error-correction-algorithm
selection. A built-in ACCESS algorithm ensures that the

POCSAG data can be synchronized even without preamble

detection and the pager current consumption is minimized

by switching on the paging receiver only when searching
for, or receiving POCSAG data. One of two error-
correction algorithms is applied to the message codewords
to minimize the call/message failure rate. The PCA5000T

supply current is typically 15 pA. The IC is available in a

SO28 mini-pack.

For both types of pager the internal status of the paging
decoder is one of the following:

— OFF state. The paging decoder scans the ON, OFF and
SILENT pushbuttons in a ‘beep-only’ pager and the
operator’s controls in a display pager, but signals are
not decoded and the paging receiver is disabled to
conserve power
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— ON state. Received calls and messages are checked for
validity and, when validity is confirmed, acoustic/
message information is output to the beeper/micro-
controller

— SILENT state. Operation is the same as the ON state,
except that only special silent override calls cause alert
cadences to be generated; if the pager is programmed
as a ‘beep-only’ pager, up to four different calls are
stored and the alert cadences are generated when the
ON state is selected again.

POCSAG data decoding

The PCASO0O0T input data is passed through a digital low-
pass filter. see Fig.7. A pulse sampling clock, in
synchronism with the 512 bit/s data rate is generated by
the clock recovery circuits from the filtered data to provide
a reference for POCSAG data synchronization.

A serial data processor examines the data for validity
using the Philips ACCESS algorithm. This is a five-stage
algorithm to synchronize the POCSAG data as follows:

Stage 1: This is the power-on stage that’s entered by
selection of either ON or SILENT states. The paging
receiver is switched on, and for up to 3 s scans for a
preamble or a synchronization codeword. If a preamble is
detected the algorithm enters stage 2 (preamble receive). If
a synchronization codeword is detected, the algorithm
enters stage 3 (data receive). If neither is detected after
3 s, the algorithm enters stage S (carrier off).

Stage 2: This is the preamble receive stage in which the
paging decoder checks the POCSAG data bit-by-bit, for
the preamble and the synchronization codeword. If a
preamble or the synchronization codeword is not detected
in 544 bits, the algorithm goes to stage S. When a
synchronization codeword is detected, the paging decoder
enters stage 3.

Stage 3: This is the data receive stage in which the paging
decoder is ready to accept data and scans the frame defined
by its user addresses. The paging receiver is switched on
30 ms before the start of the allocated frame. In total, the
pager is switched on for a duty factor of | frame in 8 and
for the synchronization codeword, a duty factor of 4 in 17.
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If no pre-programmed address is detected, the PCASO00T
disables the paging receiver until 30 ms before the start of
the synchronization codeword of the next batch. If
synchronization is detected, the paging decoder remains in
stage 3; if not, the ACCESS algorithm proceeds to stage 4.

Stage 4: This is the fade recovery stage. The PCAS000T
continues to test for the synchronization codeword by
enlarging the synchronization codeword window by one
bit on each side for the next 15 batches in an attempt to
regain synchronization. If a synchronization codeword is
not detected, the ACCESS algorithm enters stage 5.

Stage 5: This is the carrier off stage. The paging decoder
enables the paging receiver for 92 ms in 1125 ms to check
if a preamble or synchronization codeword is present. The
first 30 ms allow the paging receiver time to stabilize. In
the following 62.5 ms, 32 bits of POCSAG data are
examined at 576-bit intervals (equivalent to 1125 ms).
When a preamble is detected, the ACCESS algorithm
enters stage 2, or stage 3 if a synchronization codeword is
detected.

Message Data Processing

After a valid address codeword has been detected, the
paging decoder scans the next codeword position for a
message codeword. If one is detected, the paging decoder
receives the message codewords associated with the

message until the next address codeword ends the
message.
TABLE 1
Function bits

RIC function bits message type

A 00 numeric

A 0l tone only

A 10 tone only

A 11 alphanumeric

B 00 numeric*

B 01 tone only

B 10 tone only .

B 11 alphanumeric

* . . .
4-bit burst correction possible

Error correction is applied to the message codewords.
Normally, this is a single-bit correction but a 4-bit burst
correction algorithm can be selected. In the latter, a
compromise has to be made between call success rate and
false call rate. The processing of the message data is
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determined by the function bits (FC) of the address
codeword and the RIC that’s been called (A or B as shown
in Table 1, refer also to Figs 6, 8 and 9). The processed
message data is sent to the microcontroller to be converted
into numeric or alphanumeric characters for display.

Decoder RAM

The static RAM of the PCAS000T stores two 18-bit
address codes A and B, the three frame address bits (FRO-
2) and six special function bits (SPFO1-06), organized as
five words of nine bits each, see Fig.9. The lithium back-
up battery ensures data retention. As shown in Fig.8, the
21-bit receiver identification code (RIC) consists of the 18-
bit address code plus 3 bits of the frame number (FRO-2)
which must, therefore, be common to both user addresses.

MSB LSB
AlAJAJA|AJA[AJA[AJA|AJAIA[ATA{AIA|A|FIFIF
ojo|ofofo|ojojofojO|r|1f{r|r|1|[1|1{1|RIR|R
0(1]2]|3)4]|5[6]7[8]|98f{0[1]2[3f4|5[6|/7]|0[1]2

18-bit address code

[ Y N RO A I T O A

<4——  21-bit receiver Identification code ————-—p

MCAE77

Fig.8 Receiver identification code (RIC) storage

The 6 special function bits are programmed to perform the
following functions:

SPFO1: 0 beep-only’ pager operation, silent call storage
enabled and silent override for address B
(function bits, FC = xx), voltage doubler
disabled
1 display pager operation, voltage doubler
determined by SPFO02, silent call storage
disabled, 16.384 kHz output enabled
SPF02:0 enable voltage doubler (SPFO1 = 1)
1 disable voltage doubler (SPFO1 = 1), alert
cadence 1 when FC =11
SPF03: 0  1-bit error correction on message codewords

1 4-bit burst error correction on message
codewords with address B, FC =00or 11

SPFO04: user programmable
SPF05:0 silent override enabled on address B,
FC=0lor 10
1 silent override enabled on address B,
FC=00or11
SPF06: 0 silent override disabled on address A, FC = 10

1 silent override enabled on address A, FC =10

The silent override facilities are shown in Fig.10.
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bit 8|bit 7|bit 6|bit 5[bit 4|bit 3jbit 2|bit 1[bit O

A A A A A A A A A

word 0| O o [} [} [} 0 o} (<] 0
8 7 6 5 4 3 2 1 0

A A A A A A A A A

word 1| 1 1 1 1 1 1 1 1 0
7 6 5 4 3 2 1 0 9

B B B B 8 8 B 8 B

word 2( O 0 ¢} 0 0 0 (] 0 0
8 7 6 5 4 3 2 1 0

B 8 8 B B 8 8 ] 2]

word 4| 1 1 1 1 1 1 1 1 0
7 6 ) 4 3 2 1 0 9

F F F S S S S S S
R|R|R|P|P|P|P|P|eP

word 3| 2 1 o] F F F F F F
0 0 0 0 0 (4]

6 5 4 3 2 1

MCA676

Fig.9 Receiver identification code (RIC) mapping

SPF 01|SPF O5|SPF 06| Silent override facility
Enable on oddress B,
0 X X FC = XX
Encble on address B,
x 0 x FC = 01 or FC = 10
X y X Enable on address B, X' = don't care
FC =00 or FC = 11 | 150 . pit reset
X X 0 Disable on address A, 1= bt et
FC = 10
X X 1 Enoble on oddress A,
FC = 10
MCA878

Fig.10 Silent override facilities

PCAS5000T audio and LED output signals

The paging decoder generates alert cadences by sending
a 2 kHz square-wave modulated output signal to a
magnetic or piezoceramic beeper, see Fig.l1. The form
of the alert cadence is determined by the two function
bits in the address word. Alert cadences are generated if
the pager is in the ON state and a valid call or message
is received, if the pager is in the SILENT state and a
silent override call is received, or if a ‘beep-only’ pager
is switched from SILENT to ON and calls have been
stored. In a display pager, alert cadences are generated
only after the complete message has been received.
During the first 4 seconds, the low intensity alert
cadences are generated by energizing the alert low level
output. For the following 12 seconds the alert high level
output is energized to increase the alert cadence
intensity. The increased intensity facility is not available
if the vibrator option is in use. Alert cadence generation
ceases after 16 seconds or, in a ‘beep-only’ pager, when
the status is changed using the control pushbuttons or,
in a display pager, when the status/reset selection is
activated.
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If the vibrator enable input is set to a logic HIGH,
the vibrator control logic in the alerter interface switches
a squarewave to the alert high level/vibrator output.
High intensity alert cadences are inhibited and, if the
paging decoder is in the SILENT state, no alert
cadences are generated on receipt of calls. Instead, the
alert high level/vibrator output is switched to a logic
HIGH for the normal 16 seconds or until terminated by
the user. Call storage in the SILENT state and silent
override calls are inhibited.

The alerter interface provides information on the
current state of the paging decoder as a result of user
status  interrogation. Figure 11  shows the status
indication cadences. Status cadences are generated in the
‘beep-only’ mode when the internal state of the decoder
is changed. Pressing the ON, OFF or SILENT push-
button causes the status cadence of the present internal
state to be generated (if no higher order alert cadences
are being generated at the same time). The status
cadence of the new internal state is generated after
1.5 seconds.

codence 1
FC = 00

cadence 2 -
FC = 01

cadence 3

FC = 10 -
cadence 4

FC = 11 -

Alert cadences

e e, I

S i I B =

Status indication cadences

MCA679

Fig.11 Alert and status cadences
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The battery level detector receives the low battery
indicator signal from the paging receiver whenever ON
or SILENT states are selected and the paging receiver is
enabled. Each measurement is sent to the battery low
level output. When four consecutive values from the
paging receiver are a logic HIGH level, a continuous
high level alert tone is generated when the paging
decoder is programmed to ‘beep-only’ operation. When
the battery low alert is reset, the battery low alert tone
will not occur again until the pager is switched from
the OFF state to the ON state.

The alarm input causes the PCASOOOT to generate a
continuous high-intensity alert tone, or. if the alarm
input is pulsed, to generate a high intensity pulsed tone.
Alarm tone generation overrides all other tone gener-
ation. Alert cadence generation has priority over battery
low alert tone generation. Status indication cadences are
always completed before generation of the alert cadence
or the battery low alert tone.

The Out-Of-Range output is used to drive an
indicator LED. When the ACCESS algorithm of the
paging decoder is in stage 5 of the ACCESS algorithm
(see POCSAG Data Decoding), the Out-Of-Range output
is a logic HIGH for 62.5 ms in 1125 ms, i.e. a duty
factor of 1 in 18.

PCAS5000T microcontroller interface output signals

The second interface of the PCASQ00T is the serial
microcontroller interface to convey the POCSAG
message data to the microcontroller for processing and
display. When the paging decoder has detected a valid
address codeword, a serial data transmission commences
with a start command word on the serial microcontroller
interface. The start command word consists of 8 bits as
follows:

Bit O: 0
Bit 1: 1

Bit 2: SPF03. as programmed

Bit 3: SPF06. as programmed
Bit 4: SPFOS, as programmed
Bit 5: 0 message on RIC A
1 message on RIC B
Bit 6: FC 1, function bit 1,
as defined by the address codeword, bit 20
Bit 7: FC 2, function bit 2.

as defined by the address codeword, bit 21.
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When the start command word has been sent, the
message fields of the message codewords are sent to the
microcontroller in a 24-bit format, see Fig.12. The first
4 bits are always logic HIGH while bits 4 to 23 are bits
2 to 21 of the message codeword. The end of a
message transfer is defined by the transmission of an &
bit stop command word composed as follows:

Bit 0: 0]
Bit 1: 0
Bit 2: 0 message unsuccessfully terminated,
erroneous, un-correctable codeword

1 message successfully terminated. address

or idle codeword received

Bit 3: 0 vibrator enable input at logic HIGH
1 vibrator enable input at logic LOW

Bit 4: SPF04, as programmed

Bit 5: SPF02, as programmed

Bit 6: not defined

Bit 7: not defined

frome S frome 6 frame 7 frome O frame 1
mon [Ala[M[M[m]M]scIM{M[M]ATA]
data SM[M[ M MMMS
output T| W] W] (W LIRLIELIN
stort message stop
command words command

a) Message output format

bit Ofbit 1[bit 2]|bit 3|bit 4|bit S|bit Glbit 7

SPF | SPF | SPF { RIC Address cw
03 | 06 | 05 | A/B |bit 201bil 21

function code

b) Start command format

bit 0]bit 1]bit_2]bit 3]bit 4] - Toit 23
" message codeword bit 2 to
1 1 1 1 I bit 21 as recelved l

c) Message word format

bit O[bit 1]|bit 2[bit 3|bit 4|bit 5|bit 6|bit 7

st | @5 | SPF | SPF | not | not
input| 04 02 | used | used

ST: succeasful termination

0 0

d) Stop command format UCAB80

Fig.12 PCAS5000T/microcontroller interface communication
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The end of a message transfer is also defined by a
second start command word if the pager receives two
successive calls. When this occurs, the presence of a
start command word to define end of message transfer
indicates successful message transmission and ter-
mination.

Figure 13 shows the microcontroller serial interface
signals. The data strobe output from the paging decoder
is the reference data clock for the microcontroller.

daota output ' doto volid X data valid X:

dota strobe

LI

MCAs81

Fig.13 Microcontroller interface signals
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Voltage doubler

The PCASO00T contains an integrated voltage converter
to double the microcontroller supply voltage, Vg, see
Figs 1 and 7. If enabled by the special function bit
SPF02 (see Decoder RAM storage) Vg is equal to
2V, so that Vg is —6 V maximum (Ref.3). The pager
earth is the positive supply voltage V. in Fig.l. The
output impedance of the microcontroller supply voltage
is determined by the voltage converter control input, PC,
so that if PC is high, a high impedance is inserted in
the Vig output, and if PC is low, a low impedance is
inserted in the V. output. This shifts the logic LOW
level for all the serial microcontroller interface signals
accordingly. The doubled negative voltage level on Vg
enables the PCAS000T to operate directly in conjunction
with CMOS microcontrollers and to drive different
liquid-crystal displays.

If the power requirements of the external circuitry
exceed the drive capability of the integrated voltage
converter, an external power supply can be used. The
drive capability is =150 pA at Vi = =2.7 V minimum,
using a supply voltage of -2.0 V with PC = 0. With an
external supply, the pump capacitor is removed from
pins CP and CN and the external voltage source is
directly connected to V. Even in this case, the level-
shifted interface logic signals are maintained.
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ABSTRACTS

Neuer Chip reduziert die Leistungsaufnahme von
Funkrufempfingern

Die in diesem Arikel beschriebenen ICs fiir Funkrufempfinger arbeiten
bei einer niedrigen Versorgungsspannung und nehmen nur sehr wenig
Strom auf, so daB die Betriebszeit mit einer Akkuladung maximiert und
die GroBe der Taschen-Rufempfinger stark verkleinert wird. Der 512-
bit/s-Decoder PCASO00T bildet das Kemstiick des Rufsystems. Dieses
IC sorgt nicht nur fiir die Decodierung der empfangenen Daten gemif3
der CCIR-Empfehlung 584, Paging-Code Nr. ! bei Rufanlagen
(POCSAG-Code), sondern minimient auch die Belastung des AkKus,
indem es die Ein- und Ausschaltdauer des Rufempfingers (UAA2033T
oder UAA2050T) und - bei einer Display-Rufanlage - des
Mikrocontrollers sowie der Fliissigkristallanzeige optimiert. Bei
Verwendung in einer Alert-Only-Rufanlage unterstiitzen die beiden ICs
eine Anruthiiufigkeit von 15 Anrufen pro Sekunde und bei Verwendung
in einer Display-Rufanlage eine Anruthiiufigkeit von fiinf Anrufen mit
10stelligen numerischen Meldungen pro Sekunde oder von zwei Anrufen
mit 17stelligen alphanumerischen Meldungen pro Sekunde.

Boucles a verrouillage de phase entierement numériques utilisant le
74HC/HCT297

Bien que certaines boucles a verrouillage de phase hautement intégrées
utilisent de nombreux circuits numériques. il s’agit toujours de circuits
semi-analogiques et de ce fait leurs parametres de fonctionnement ainsi
que la stabilité de I'oscillateur commandé en tension sont sensibles tant a
la gamme des valeurs des composants qu‘aux changements de la tension
du secteur et de la température. Si le systéme de boucles & verrouillage
de phase doit avoir une réponse en fréquence étroite (par exemple pour la
démodulation FM ou pour la synchronisation du balayage vertical), il se
peut que la plage de synchronisation se décale suffisamment pour exclure
la fréquence d'entrée. Le seul moyen pour rétablir la plage de
synchronisation correcte consiste a corriger individuellement la fréquence
centrale de l'oscillateur commandé en tension pour chaque boucle a
verrouillage de phase. Cet article montre comment notre circuit CMOS 2
haute vitesse 74HC/HCT297 permet de réaliser une boucle a verrouillage
de phase entierement numérique, dotée de générateurs d'impulsions pour
I'horloge commandée par un quartz trés stable et de circuits numériques
au lieu d'un oscillateur commandé en tension, éliminant ainsi les
variations de parameétres et ne nécessitant plus les réglages individuels
des circuits de la fréquence de centre.

Contréle de moteur électrique pour automobile grace aux dispositifs
MOS 2 effet de champ

La demande de systemes de contrdle de moteurs électriques fiables et
peu onéreux, pour application automobile, se fait de plus en plus
importante. Malgré le grand choix de types de moteurs et de
configurations de commande, Philips propose un dispositif MOS 2 effet
de champ pour répondre a cette demande. La large gamme de types
disponibles comprend des L°FETS, des SENSORFETS, des FREDFETS
et des dispositifs de puissance intelligents. Leur faible résistance a I'état
passant, leur commande aisée et leur robustesse en font une solution
intéressante dans le difficile domaine de 1'électronique automobile.
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Réglage des diodes lasers & semiconducteurs pour les lecteurs de code
a barres

Les codes a barres constituent aujourd’hui un moyen répandu de codage
des types de produit, des prix, de la date de fabrication, etc. Si
auparavant ils étaient lus avec des lasers He-Ne, ils le sont aujourd’hui
par des lasers 2 semiconducteurs, dotés de caractéristiques optiques
intégrées. L'expérience que Philips a depuis longtemps acquise dans la
production de lasers pour disques compacts et produits Laservision lui
permet de présenter des lasers dotés de caractéristiques optiques
intégrées. pouvant étre utilisés dans une large gamme d’applications, y
compris les lecteurs de codes a barres. les imprimantes a laser et les
systemes de guidage de robots. Cet article évalue le systeme de réglage
des diodes lasers Philips et démontre qu’il convient aux lecteurs de codes
a barres.

Innovations en matiere de tubes pour oscilloscopes

Des techniques de pointe en CAO ont été utiisées pour prévoir les
performances des tubes pour oscilloscopes a post-accélération a grille
bombée et pour déterminer le tracé du canon afin d’assurer une
sensibilité et une luminosité de ligne optimales. On a découvert que le
tracé optimal doit étre court et indépendant de la tension du canon, ce qui
permet a l'utilisateur de faire le compromis entre la vitesse d’écriture et
la sensibilité. Ces tubespour oscilloscope doivent leur réalisation tant au
développement de la correction magnétique interne (IMC) pour un
contrdle extrémement précis du faisceau, qu'd celui de nouvelles
techniques de fabrication de I'enveloppe. permettant un alignement
précis des piéces constituant le canon.

De nouveaux circuits pour diminuer la puissance absorbée des
systemes d’appels radio

Les CI pour syst¢me d’appels radio décrits dans cet article fonctionnent
avec une faible tension secteur et consomment un courant minimum pour
maximiser le temps de fonctionnement des piles et pour réduire au
minimum la taille des récepteurs de poche. Le décodeur PCA5000T de
512 bits/s est a la base du systeme d‘appel. En plus du décodage des
données regues, conformément a la recommandation 584 du CCIR, code
N°l relatif aux appels radio (code POCSAG), ce CI garantit une
utilisation maximale de la pile en optimisant la consommation du
récepteur d’appels (UAA2033T ou UAA2050T) et dans le cas dappel
par affichage LCD, il réduit au minimum le courant du microcontréleur.
En cas d'appels d'urgence, les deux CI acceptent quinze appels par
seconde. Pour des appels par affichage, ils enregistrent un taux d'appels
de cing messages numériques a 10 chiffres par seconde ou deux
messages alphanumériques de 17 caracteres par seconde.
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Lazos enclavadores de fase (PLL) totalmente digitales usando los
circuitos 74HC/HCT297

Aunque algunos circuitos PLL altamente integrados utilizan una gran
parte de circuiteria digital, ain tienen circuitos semianalGgicos de modo
que sus pardmetros de trabajo y estabilidad del VCU son inherentemente
sensibles a las dispersiones del valor de los componentes y a variaciones
de la tensién de alimentaci6n y temperatura. Si el sistema PLL debe tener
un estrecho margen de frecuencia de salida (por ejemplo para
demodulaciéon de FM o sincronizacién del barrido vertical), el tiempo de
enganche puede ser suficientemente largo como para excluir la
frecuencia de entrada. La dnica forma de reestablecer el tiempo de
enganche correcto es ajustar individualmente la frecuencia central del
VCO en cada PLL a su valor correcto. Este articulo muestra cémo
nuestros  circuitos integrados HCMOS 74HC/HCT297 permiten
implementar un PLL totalmente digital con generadores muy estables de
impulsos de reloj controlados por cristal y circuiteria digital en lugar de
un VCO, eliminando asi las variaciones de los parimetros y la necesidad
de ajustes individuales de la frecuencia central.

Control del motor eléctrico del automévil usando MOSFETs

Existe una creciente demanda por un encendido electrénico, fiable y de
bajo coste del motor de los vehiculos. A pesar de la amplia variedad de
los tipos de motor y configuraciones de excitacién, existe una solucién
con dispositivos MOSFET de potencia de Philips. La amplia gama de
tipos incluye dispositivos L FETs, FETs sensores, FREDFET vy
dispositivos con inteligencia incorporada en el chip. La combinacién de
una baja resistencia en estado de conduccidn, facilidad de excitacién y
robustez los hacen especialmente atractivos para su utilizacién en las
arduas condiciones del automdévil.

Enfoque de los diodos liaser de semiconductor en lectores de cédigos
de barras

Actualmente los cédigos de barras son una forma aceptada de codificar
tipos de producto, datos de fabricacién, etc. Aunque en un principio éstos
eran leidos con laseres de He-Ne, actualmente estan siendo reemplazados
por los ldseres de semiconductor actuales con 6ptica incorporada. Philips,
que tiene una gran experiencia en la fabricacién de ldseres para
dispositivos como CD (Compact Disc) y Laservisién puede suministrar
ldseres con Optica integrada para su uso en una amplia gama de
aplicaciones, incluyendo lectores de cédigos de barras, impresoras ldser y
sistemas de guia de robots. Este articulo evalia el sistema de ‘enfoque de
diodos ldser y demuestra que es adecuado para exploradores de cédigo
de barras.

Innovaciones en tubos de osciloscopio

Se han wusado técnicas avanzadas de CAD para predecir el
funcionamiento de los tubos de osciloscopio PDA de malla abombada y
determinar la disposicién del cafién para optima sensibilidad y brillo de
linea. Se ha visto que la disposicion optima debe ser corta e
independiente de la tensién del caiién, permitiendo al usuario determinar
el compromiso entre velocidad de escritura y sensibilidad. La fabricacién
de un tubo de osciloscopio de estas caracteristicas ha sido posible con el
desarrollo de la correccion magnética interna (IMC) para un control de
haz extremadamente preciso, y de las nuevas técnicas para la fabricacién
de la carcasa, lo que permite que las partes del canén estén alineadas de
forma precisa.

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.9 NO.2

ABSTRACTS

Nueva familia de circuitos integrados que reduce el consumo de
potencia de buscapersonas por radio

Los circuitos integrados para buscapersonas descritos en este articulo
funcionan con una baja tensién de alimentacién y consumen una minima
corriente con el fin de maximizar la duracién de la bateria y minimizar el
tamafio de receptores buscapersonas de bolsillo. El corazén del sistema
es un decodificador PCASOO0T de 512 bits/s. Ademds de decodificar los
datos recibidos de acuerdo con la recomendacién CCIR 584, cédigo de
buscapersonas por radio N°® | (cédigo POCSAG). este circuito integrado
minimiza el consumo de bateria optimizando los periodos de potencia
baja/alta del receptor buscapersonas (UAA2033T o UAA2050T) y, para
un buscapersonas visualizador también minimiza los periodos de
potencia baja/alta del microcontrolador y del LCD. Cuando se usa en un
buscapersonas de s6lo alarma, los dos circuitos integrados soportan una
velocidad de lamada de quince llamadas por segundo. Si se usa en un
buscapersonas visualizador, éste soporta una tasa de llamadas de cinco
llamadas mensaje de 10 digitos numéricos por segundo, o dos llamadas
mensaje alfanuméricas de 17 caracteres por segundo.
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