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However, even when the antennas of such de- vices are tuned on the body,
many factors will FIELD OF THE INVENTION                            affect
whether the antenna will remain tuned. If the attachment device is a
wristband, the antenna tun- This invention relates to the field of antennas
5   ing can be affected by how tightly or how loosely for miniature
portable communications devices.     the band is tightened on the wrist.
Should the band More particularly, the invention relates to a system
loosen, the tuning will change. Devices with wrist- and apparatus for
automatically tuning an antenna  bands are often removed, such as at night.
Again, located in the attachment device adapting the de-  significant
changes in the antenna tuning would vice to be worn on the body, such as in
a wrist-  10. occur. If the antenna is configured in a necklace, band,
bracelet, or necklace, while the device is  the same problems with tuning,
and maintaining being worn.                                       the
tuning when the device is worn, as opposed to when the device is removed,
occur. These and BACKGROUND OF THE INVENTION                       other
problems associated with the prior art de- 15 signs are overcome by the use
of the invention There are many miniature portable electronic   described
in detail herein. devices available today adapted to be worn on the body
and providing a variety of features and func-  Summary of the Invention
tions to the wearer. Examples of such devices nclude watches, calculators,
miniature broadcast  20  According to the present invention, a portable
receivers, and even miniaturized personal body    communication device is
provided including means function monitoring devices. These miniature
porta-  for adapting the device to be worn on the body, a ble electronic
devices are available in a variety of  receiver coupled to an antenna for
receiving trans- forms, such as wrist worn devices, as watches, and  mitted
signals including at least one tuning mode devices which are clipped or
hung on the body, as  25  signal and a carrier signal, and antenna tuning
pendants or broaches. Many of these devices in-   means, coupled to the
antenna, for tuning the clude receiver functions requiring an antenna to be
same, characterized in that the receiver comprises incorporated in the
design of the device, thereby  means, responsive to the received carrier
signal, providing a miniature portable communications de-  for deriving a
carrier monitor signal, and means for vice. Various methods of
incorporating the antenna  30  demodulating the transmitted signals to
recover the into these prior art miniature portable communica-  tuning mode
signal, the device further comprising; tions devices have been proposed.
The antenna     decoder means, responsive to the received tuning has
variously been located in the wristband of the  mode signal, for generating
a tuning mode detec- device, externally connected to the case of the   tion
signal in response thereto; carrier detection device, or included within
the case of the device.  35  means, responsive to the carrier monitor
signal, for An example of the first of these can be found in  generating a
carrier magnitude signal; tuning con- EP-A-184606. In each instance, tuning
of the prior  troller means, responsive to the tuning mode de- art device
antennas has been achieved by tuning   tection signal, for generating a
tuning enable signal elements located in the case of the device which
which is supplied to said carrier detection means can only be accessed by
opening the case of the   40  for enabling the same, said tuning controller
device.                                           means, being further
responsive to the carrier mag- In addition to having to enter the case for
nitude signal, for generating a tuning control signal; access to modify the
antenna tuning elements,     and converter means, responsive to the tuning
con- prior art devices also require access into the case  trol signal, for
generating a tuning control volt- to access the test or metering point
providing the   45  age,the tuning control voltage being supplied to
indication that the antenna is being tuned. Without  said antenna tuning
means for effecting the tuning access to the metering point, tuning of the
antenna  of the antenna. and subsequently the receiver itself, is
impossible.  The invention, at least in its preferred embodi- Most
antennas, including those provided in pri-  ment, provides the advantages
of: enabling the or art devices are generally detuned, when they are  50
antenna of a miniature portable communications brought into close proximity
to the body. Thus,   device to be tuned while the device is worn; en- prior
art tuning methods which are internally per-  abling tuning of the antenna
of such a device formed and require access into the device case, do
without drawing power from the battery when the not optimize the "on the
body" antenna sensitivity.  device is not being tuned; automatically
selecting a Optimum  antenna performance can  only be   55  means of tuning
the antenna by means of an r.f. achieved when the device is tuned in situ,
on the  communications channel; and automatically com- person who is to
wear the device.                 pensating for detuning of the antenna. 2  
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embodiment of the invention is    ing the fine tuning adjustment, which is
also coup- now described by way of example only, with refer-  led to
antenna 14 and coarse tuning element 16, ence to the drawings.
the combination providing for reception of a trans- Fig. 1 is a functional
block diagram of the    mitted RF carrier signal in a manner well known to
preferred embodiment of the present invention.  5   one skilled in the art,
and providing at the output an Fig. 2 is an electrical schematic diagram of
a   intermediate, or IF signal 25. The IF signal 25 is wristband antenna
constructed in accordance with  amplified by IF amplifier 26 to a level
sufficient to the present invention.                            drive a
demodulator 28, coupled to the IF amplifier Fig. 3 is a more detailed
electrical schematic  26 output. diagram  of the preferred embodiment of
the   10     As will be appreciated by one skilled in the art, present
invention.                                the level of the signal provided
at the output of the Fig. 4 is an electrical schematic diagram of an  IF
amplifier 26 is in limiting in the case of an FM alternative embodiment of
the present invention   communications receiver and such a limited signal
employing a microcomputer.                        cannot be used to monitor
tuning of the antenna Fig. 5 is a pictorial diagram of the preferred   15
and receiver sections. A signal which varies linearly coding used to select
the automatic tuning mode of  as the antenna and receiver sections are
tuned is the present invention.                            needed to
monitor the tuning process, and is ob- Fig. 6 is a flowchart describing a
preferred  tained by taking an intermediate tuning, or meter manner of
automatic antenna tuning in accordance  point, output 27 from the IF
amplifier which has not with the present invention.                    20
been amplified as extensively as the signal at the output of the IF
amplifier. DESCRIPTION OF THE PREFERRED EMBODI-                 Demodulator
28 demodulates the transmitted MENT
signals to provide a stream of binary information at the output which is
provided to decoder 30. De- Reference is now directed to the drawings, and
25  coder 30 compares the received information with in particular to FIG.
1, which represents a functional  predetermined information stored within
the device. block diagram for a device 10 constructed in accor-  When the
received information matches the stored dance with the present invention.
Device 10 repre-  predetermined information, the decoder provides a sents
one of the many forms of miniature portable  detection signal at its output
in a manner well communications devices which may be constructed  30  known
to those skilled in the art. It will be appre- in accordance with the
present invention and which  ciated by those skilled in the art that
decoder are incorporates the antenna to be advantageously lo-  generally
capable of responding to multiple selec- cated in the attachment portion
adapted for wearing  tive call signals, thus generating multiple detection
the device on the body. One example for device 10  signals used to indicate
either multiple alerting is a device capable of being worn on the wrist,
35  functions, indicated by some form of sensible alert, such as a
pager-watch, consisting of a wristband  such as an audible alert, or
alerting functions and 12 and a housing or case 20. Within the attach-
control signals, which when decoded indicate fur- ment portion, which in
this case is a wristband 12,  ther information is required to be received
before there is located an antenna 14, and an element to  completing the
decoding sequence. In the case of generally tune the antenna, shown as a
capacitor  40  the present invention, a predetermined tuning 16. The tuning
element, or capacitor 16, is shown  mode signal is transmitted, which when
detected, to be contained in a section 18 of wristband 12,  provides an
output from decoder 30 which is coup- and provides a fixed coarse tuning
function, not the  led to a tuning indicator circuit 38, and in particular
fine tuning to antenna 14. It will be appreciated by  to tuning controller
32, to initiate an automatic those skilled in the art that tuning element
16 may   45  antenna tuning sequence to be described in detail not always
be required.                           later. It will be appreciated by
those skilled in the Within case 20, as shown in FIG. 1, is located  art,
that the tuning mode signal may be a part of a communications receiver 22.
Communications re-  the system synchronization signal, an independant
ceiver 22 is used to receive transmitted signals,  selective call signal
decodable by an entire group such as system synchronization signals,
selective   50  of devices, or a secondary signal decoded after the call
signals, as well as unmodulated carrier signals,  devices individual
selective call address has been all of which may be used for tuning the
antenna.  decoded, all of which are to be described in detail Within
communications receiver 22 is shown a re-  later. ceiver portion 24
consisting of an RF amplifier 56   Tuning controller 32 monitors the tuning
pro- and oscillator and mixer circuits which are not  55  cess by means of
level detector circuit 46, and shown, the function of which are each well
known  controls the tuning process by means of D/A con- to those skilled in
the art. The input to RF amplifier  verter 34 which is connected to one
output of 



56 is coupled to a varactor tuning diode 36 provid-  tuning controller 32,
after having been enabled to 3    5                 EP 0 341 238 B1
6 do so by the generation of a detection signal by   case 20 to the input
of RF amplifier 56 which is decoder 30 as previously described.
also coupled to varactor tuning diode 36. The sec- As further shown in FIG.
1, a second output     ond output 57 is coupled into case 20 and provides
from tuning controller 32 connects to the input of  the signal ground in a
fashion also well known to switch interface 40 and is used to select the
tuning   5   one skilled in the art. mode as will be described later.
Switch 44 (not        While FIG. 2 has been described as showing shown in
detail in FIG. 1) which is located in case  an antenna that may be
specifically constructed 20 can also manually initiate the tuning mode when
into a wristband which is normally used to provide it is actuated. The
outputs 41 and 43 of switch    attachment to the body, it will be
appreciated that interface 40 couple to an electronic switch 42   10  other
body attachment devices, such as bracelets, which isolates the meter point
signal 27 from level  necklaces, chains, and belts may be constructed in
detector circuit 46 when the tuning mode is not    the manner previously
described for the dual pur- selected. The second output 43 of switch
interface  pose of body attachment and antenna system. 40 also couples to
level detector circuit 46 for       Reference is now directed to FIG. 3
which controlling the power supplied to level detector  is  shows a more
detailed electrical diagram for switch circuit 46 as will be described in
detail later.   interface 40 and level detector 46 of the preferred Level
detector circuit 46 provides output sig-  embodiment of the present
invention. Switch inter- nals 47 which correspond to the magnitude of the
face circuit 40 is shown to include a toggle flip flop meter point signal
27 which will be described in   76, a current reference 88, and five
transistors 78, detail later. These output or magnitude signals 47   20
80, 82, 84, and 86. Current reference 88, together are coupled to tuning
controller 32 and provide an  with transistor 84, which acts as a current
mirror, indication of the results of tuning antenna 14. In  provides a
fixed output current at the collector of response to the magnitude signals
47, tuning con-  transistor 84 in a manner well known to one skilled
troller 32 generates an output signal 33 used to   in the art. The
collector of transistor 84 connects to control the tuning which is coupled
to A/D con-  25  the base and collector of diode-connected transis- verter
34. The output 35 of D/A converter 34 cou-  tor 60 and to the collector of
transistor 78. Assum- ples to varactor tuning diode 36 providing a voltage
ing transistor 78 to be switched off, the collector output corresponding to
that which is required to  current of transistor 84 passes through
diode-con- change the capacitance of tuning diode 36, thereby  nected
transistor 80. The base of transistor 82 is tuning antenna 14.
30  connected to the collector-base of diode-connected Reference is now
directed to FIG. 2 which      transistor 80, forming a current mirror with
transis- shows the preferred embodiment of antenna 14       tor 80. Thus,
transistor 82 collector current is deter- constructed in the attachment
portion of the device,  mined by the current delivered by transistor 84
such as a wristband, suitable for use with a min-  passing through
diode-connected transistor 80. The iature portable communications device.
Only a brief  35  collector of transistor 82 is connected to the collec-
description of antenna 14 will be given, as a de-  tor and base of
diode-connected transistor 86, for- tailed description of its construction
and operation  ming current mirrors with the PNP transistors lo- may be
found in U.S. Patent No. 3,946,397 to Irwin,  cated in level or peak
detectors 72, 94, 96 and 98 entitled "Inductor Antenna Arrangement with In-
thus providing the bias for their operation. The tegral Series Resonating
Capacitors" which is as-  40  operation of the peak detector circuits 72,
94, 96 signed to the assignee of the present invention.   and 98 is best
understood by referring to United In the preferred embodiment of antenna 14
States Patent Number 4,017,748 to Davis, entitled shown in FIG. 2 and
constructed for wrist attach-  "Monolithic AC Level Detector" which is
assigned ment, antenna 14 is composed of a number of        to the assignee
of the present invention. Thus, sections or links 56 fashioned using a
ferromag-   45  when transistor 78 is switched off, power is pro- netic
material core 54, such as ferrite. Two turns 50  vided to peak detector
circuits 72, 94, 96 and 98 of a conductive material, such as flat copper
wire,  which are then operational. are wound on core 54, the windings being
inter-        Each of the individual peak detector circuits 72, spersed
with two fixed capacitors 52 which are     94, 96 and 98 is set to
different threshold levels, generally of equal value. The links 56 are
intercon-  50  such as a 2 dB difference between peak detector nected on a
flexible substrate to form a multi-turn  circuits 72 and 94, a 1 dB
difference between peak loop antenna which connects to coarse tuning ele-
detector circuits 94 and 96 and a 2 dB difference ment 16. A protective
cover, such as silicon rubber  between peak detector circuits 96 and 98. In
this or other suitable material, may be molded over the  manner, the
results of tuning are digitized and 



links 56 to provide environmental protection. Link  55  provided to tuning
controller circuit 32. 18 which protects and conceals coarse tuning ele-
A switch 74, as previously described, is coup- ment 16 may be molded as
part of the wristband.    led to the input of toggle flip flop 76,
providing One output 55 from antenna 14 is coupled into      manual
operation of tuning indicator circuit 38. 4    7                 EP 0 341
238 B1                    8 Switch 74 alternately sets and resets toggle
flip  tune the antenna. Other factors, such as noise, flop 76 each time
switch 74 is actuated. When      signal fading and others, can also affect
the ability toggle flip flop 76 is reset, Q output terminal 41 is  to tune
the antenna. These factors are also com- low. The Q output terminal 41
couples to the base  pensated for by amplifier 70. of transistor 78,
consequently when Q output termi-   5  Reference is now directed to FIG. 4
which nal 41 is low, transistor 78 output will be high or  shows the
embodiment of the present invention off, activating peak detector circuits
72, 94, 96 and  utilizing a microcomputer 100 to provide control of 98 as
previously described. When toggle flip-flop  the automatic tuning function
described, as well as 76 is set, Q output terminal 41 goes high, turning
to provide such additional functions as those of a transistor 78 on which
sinks transistor 84 collector  10   watch. Antenna 14 along with tuning
element 16 is current, removing the bias to the current mirror
constructed in the attachment portion of the device, formed by transistors
80 and 82, thereby turning   such as the wristband 12 in a manner
previously off peak detector circuits 72, 94, 96 and 98. An   described.
Antenna 14 is coupled to the input of input is also shown coming from I/O
102 of micro-  RF amplifier 56, as previously described. Also at computer
100, to be described in detail later, which   15  the input of RF amp 56 is
a varactor tuning diode is used to control the automatic selection of
tuning  36 which is used to fine tune antenna 14 in the indicator circuit
38 to provide automatic antenna 14  automatic tuning mode. Meter point
signal 27 is tuning.                                            derived as
previously described and is coupled to The Q-bar output terminal 43 of
toggle flip-flop  the input of MOS switch 42. MOS switch 42 output 76 is
connected to one of the control inputs of  20  is coupled to the input of
amplifier 70. Since the CMOS transmission gate 42. The other control
received transmitted carrier signal is highly vari- inputs connects to Q
output terminal 41. When      able, the gain of amplifier 70 must be
controlled by toggle flip-flop 76 is reset, Q-bar output terminal 43
microcomputer 100 through I/O port 102 in a man- is high and Q output
terminal 41 is low, switching  ner to be described shortly. The output of
amplifier CMOS transmission gate 42 into a low impedance   25  70 couples
to level detector 46, which provides state, thereby coupling the meter
point signal 27 to  multiple outputs to microcomputer 100 through I/O the
input of amplifier 70. When toggle flip-flop 76 is  port 102 indicating the
magnitude of the received set, Q-bar output terminal 43 is low and Q output
carrier signal. As will be appreciated by one skilled terminal 41 is high,
switching CMOS transmission   in the art, the greater the number of steps
encoded gate 42 into a high impedance state, thereby isolat-  30  by level
detector 46, the greater the resolution to ing the meter point signal 27
from the input of    which the microcomputer will be able to tune an-
amplifier 70.                                      tenna 14. Assuming a
four level operation as pre- Amplifier 70 provides a variable gain,
controlled  viously described, microcomputer 100 is able to by tuning
controller 32 through output 71, to boost  determined if the gain of
amplifier 70 must be the meter point signal 27 by an amount which is  35
increased by sensing all outputs from level detec- sufficient to allow
operation of level detector 46, as  tor 46 being high as previously
described. When all the meter point signal 27 output can vary consider-
outputs from level detector 46 are low, microcom- ably depending upon the
signal strength of the     puter 100 recognizes the gain of amplifier 70 is
too received carrier signal. The output of amplifier 70 is  high and must
be reduced. Thus, microcomputer coupled to the inputs of peak detector
circuits 72,  40  100 will attempt to adjust the gain of amplifier 70 to
94, 96 and 98, and when the inputs exceed the      the mid range of level
detector 46. If the gain threshold values to which the individual peak de-
cannot be adjusted to the mid range point, micro- tector circuits 72, 94,
96 and 98 are set, the level  computer 100 will exit the tuning mode until
the detector outputs 47 corresponding to those peak    next time it is
initiated by the system. A D/A detector circuits which thresholds have been
ex-  45  converter 34 couples to I/O 102 providing the volt- ceeded will go
high, providing in this case a four  age necessary to adjust the
capacitance of varactor level digitized  signal representing  the signal
diode 36 required for tuning antenna 14 under strength of the received
carrier signal.           microcomputer control. It will be appreciated by
those skilled in the art  Microcomputer 100 consists of a microproces- that
the received signal strength can vary widely. It  50  sor 104, coupled
through bus 105 to I/O 102, is therefore important that sufficient signal
quality  timer/counter 106, oscillator 110, alert generator 



exists in order that the antenna be tuned properly.  114, ROM 112, RAM 108
and display driver 116. Thus, in areas with low signal strength, it may be
ROM 112 stores the firmware directing the opera- undesirable to attempt to
tune the antenna. The    tion of microprocessor 104. RAM 108 is used for
gain of amplifier 70 is set to accommodate the  55  temporary storage of
information required in per- range of signal strengths suitable for tuning
the  forming the routines stored in ROM 112. Oscillator antenna. If a gain
is required which is greater than  110 provides the clock output to
microprocessor can be provided by amplifier 70, the device will not  104.
Timer/counter 106 is used by microprocessor 5    9                 EP 0 341
238 B1                   10 104 to provide controllable time intervals
required  pose. In the case of the present invention, the by microprocessor
104. Alert generator 110 is con-  tuning mode signal or code is also a
reserved trollable by microprocessor 104 to provide alerting  address
transmitted in the manner shown. Depend- signals when alerting functions
are required, such  ing upon how the device is set up to decode the as when
a page has been received. Display driver   5   tuning mode code, the tuning
mode code may be 116 is used to provide the proper drive signals to
decodable by a large group or population of de- display 118, such as when
time is displayed. When  vices in addition to the normal addresses, or the
alerting signals are generated, a transducer driver  tuning mode code may
follow a standard address circuit 128 is provided, coupled to alert
generator  and may be decoded only by the device to which circuit 114 and
I/O 102 for control of the audible  10  the standard address is directed. A
detailed de- delivery of the alerting signal. The alerting signal is
scription of the Golay Sequential Code may be audibly delivered by means of
transducer 130.     found in U.S. Patent Number 4,424,514 issued to Watch
functions are provided by real time clock   Fennell et al, entitled
"Decoder for Transmitted 124 in a manner well known to one skilled in the
Activation Code" which is assigned to the assignee art. "Display" switch
132 and "set" switch 134   15  of the present invention. couple to
microcomputer 100 I/O bus 102 providing    As in the Golay Sequential Code,
the POCSAG control of setting and displaying the time informa-  coding
format utilizes address and data structures tion. "Tune" switch 74 is
coupled to switch inter-  shown in FIGS. 5E and 5F respectively. POCSAG
face 40 providing manual control of tuning in a   addresses and data are
transmitted in batches as manner as previously described. "Off" switch 122
20  shown in FIG. 5D, each batch starting with a sync and "On/reset" switch
120 also couple to switch   code followed by eight address and data frames,
interface 40 providing control of power to receiver  each frame consisting
of multiple address and data 22 in a manner well known in the art.
blocks. As with the Golay Sequential Code, the When receiver 22 is powered,
microprocessor    tuning mode code may be a unique sync code 104
intermittantly controls power to receiver 22   25  word which is
periodically transmitted to which the through battery saver circuit 136 in
a manner well  device will respond to initiate tuning, or the tuning known
to one skilled in the art. Microprocessor 104  mode code may be a unique
address word trans- controls battery saver 136 through I/O 102. As
mitted in the appropriate frame to which one or previously described,
device 10 includes a pager  more devices can respond, or the tuning mode
function. Microcomputer 100 performs the functions  30  code may be a
unique address decodable only of decoding transmitted selective call
signalling in-  after the device has decoded its assigned ad- formation
which is received by receiver 22 in a   dresses. The details of the POCSAG
coding format manner well known to one skilled in the art. The  are well
known to those skilled in the art. unique address to which the personal
communica-      Reference is now directive to FIG. 6, a flow tions device,
such as a pager-watch 10, will re-  35  chart describing the procedure for
automatically spond to is contained in code plug 126 which is   tuning
antenna 14. When tuning is to be accom- coupled to I/O 102.
plished automatically, a unique selective call signal Reference is now
directed to FIG. 5 which      or code is transmitted to which all
pager-watches shows several forms of coding formats suitable for
configured for auto-tuning will respond as shown at use with the preferred
embodiment of the present  40  block 250. When microprocessor 100 decodes
the invention. There are numerous coding formats that  unique tuning code,
the microprocessor 100 sus- are available today with which to implement the
pends normal paging functions and continuously present invention. Two
widely used coding formats  enables the receiver 22 as shown at block 252.
that are well known to those skilled in the art are  Immediately after the
unique tuning code is trans- the Golay Sequential Code (GSC), shown in
FIGS.  45  mitted, unmodulated carrier is transmitted for a 5A through 5C,
and the POCSAG code, shown in      period of time, such as two-tenths of a
second FIGS. 5D through 5F. The Golay sequential code    which is the
period of time to approximately trans- supports various styles of pagers,
such as tone   mit a single pager address. During this time, micro- 



only pagers using a signalling format as shown in  computer 100 determines
if it can adjust antenna FIG. 5A, and tone and data pagers using a tone
50  14 tuning by monitoring the output of level detector and data format as
shown in FIG. 5B. Both formats  46 as previously described as shown at
block 254. begin the transmission by sending a start code SC,
Microcomputer 100 first checks to see if the signal followed by addresses
only, in the case of the tone  strength is adequate for tuning by checking
to see only format, and addresses and data blocks, in the  if level
detector circuit 46 output is within the limits case of the tone and data
format. As shown in FIG.  55  of response of the level detector circuit 46.
If the 5C, the structure of the start code SC and the    signal received is
low, indicated by an under-range addresses are identical, the start code SC
being a  condition as shown at block 256, microcomputer reserved address
word specifically for that pur-  100 first checks to see if amplifier 70 is
set to 6    11                EP 0 341 238 B1                   12 maximum
gain as shown at block 258. If amplifier     The automatic antenna tuning
function de- 70 is not set to maximum gain, microcomputer 100  scribed may
be initiated a number of times each increases the gain as shown at block
260 and      day, thereby providing optimum sensitivity for such rechecks
the under-range conditions as shown at   varying conditions, such as
loosening of the wrist- block 256. This process will continue until the   5
band which may go unnoticed by the user, but under-range condition has
cleared as shown at     which could cause a sensitivity degredation of as
block 256, or until maximum gain has been set on  much as six to eight dB
and more. With automatic amplifier 70 as shown at block 258. If maximum
antenna tuning provided, the system  can com- gain is set as shown at block
258, and the under-  pensate for variations in the antenna performance
range condition has not been cleared, the micro-  to  of the wrist worn
pager-watch device. computer 100 knows the signal strength is inad- equate
to attempt tuning antenna 14. Microcom-    Claims puter 100 displays an out
of range indication as shown at block 284, and restores normal functions
1. A portable communication device (10) includ- and battery saver operation
as shown at block 282.  15  ing means (12) for adapting the device to be
The out of range indication may also indicate a       worn on the body, a
receiver (22) coupled to problem in antenna 14 or receiver 22, and repeated
an antenna (14) for receiving transmitted sig- out of range indications
would indicate a perfor-     nals including at least one tuning mode signal
mance evaluation by a qualified service technician.  and a carrier signal,
and When the under-range condition has been   20          antenna tuning
means (36), coupled to the cleared, microcomputer 100 checks for an over-
antenna, for tuning the same characterized in range condition which may
exist due to excessive     that; signal strength, or excessive amplifier 70
gain as       the receiver (22) comprises means (26), shown at block 264.
If an over-range condition is    responsive to the received carrier signal,
for detected by microcomputer 100, the gain of am-  25    deriving a
carrier monitor signal, and means plifier 70 is reduced as shown at block
266. The      (28) for demodulating the transmitted signals to gain of
amplifier 70 is reduced until the over-range  recover the tuning mode
signal, the device condition is cleared as shown at block 264.
further comprising; Once the level detector 46 is within range,
decoder means (30), responsive to the re- microcomputer 100 increases the
output 35 voltage   30  ceived tuning mode signal, for generating a from
D/A 34 varying the capacitance of varactor      tuning mode detection
signal in response diode 36 as shown at block 268. If the level detec-
thereto; tor 46 output indicates an increase in output as         carrier
detection means (46), responsive to shown at block 270, microprocessor 100
checks to     the carrier monitor signal, for generating a car- see that
level detector 46 is not over-range as  35  rier magnitude signal; shown at
block 264. Microcomputer 100 will con-          tuning controller means
(32), responsive to tinue to increase the D/A 204 voltage as long as
the tuning mode detection signal, for generat- level detector 46 indicates
the output is increasing.  ing a tuning enable signal which is supplied to
When the output no longer increases as shown at      said carrier detection
means (46) for enabling block 270, microcomputer 100 decreases the D/A  40
the same, 34 output 35 as shown at block 272. If the level         said
tuning controller means (32), being detector 46 output indicates an
increase in level as  further responsive to the carrier magnitude sig-
shown at block 274, microcomputer 100 checks to       nal, for generating a
tuning control signal; and see level detector 46 is not over-range as shown
at      converter means (34), responsive to the block 276 and reduces the
D/A 34 voltage as  45      tuning control signal, for generating a tuning 



shown at block 272. If an over-range condition is    control voltage, the
tuning control voltage be- detected at block 276, microcomputer 100 reduces
ing supplied to said antenna tuning means (36) the gain of amplifier 70 as
shown at block 278 until  for effecting the tuning of the antenna. the
over-range condition is cleared as shown at block 276. Once level detector
46 shows no  50  2. A portable communication device according to change in
output indicating the peak has been         claim  1 wherein the carrier
signal is un- detected as shown at block 274, microcomputer
modulated. 100 restores the last A/D 34 voltage to varactor tuning diode 36
as shown at block 280. Microcom-  3. A portable communication device
according to puter 100 restores normal functions and battery  55  claim 1
wherein said carrier detection means saver operation as shown at block 282
as the         comprises: tuning process is complete.
amplifier means (70), responsive to said tuning control means (32), for
selectively am- 7    11                EP 0 341 238 B1                   12
maximum gain as shown at block 258. If amplifier     The automatic antenna
tuning function de- 70 is not set to maximum gain, microcomputer 100
scribed may be initiated a number of times each increases the gain as shown
at block 260 and      day, thereby providing optimum sensitivity for such
rechecks the under-range conditions as shown at   varying conditions, such
as loosening of the wrist- block 256. This process will continue until the
5   band which may go unnoticed by the user, but under-range condition has
cleared as shown at     which could cause a sensitivity degredation of as
block 256, or until maximum gain has been set on  much as six to eight dB
and more. With automatic amplifier 70 as shown at block 258. If maximum
antenna tuning provided, the system  can com- gain is set as shown at block
258, and the under-  pensate for variations in the antenna performance
range condition has not been cleared, the micro-  10  of the wrist worn
pager-watch device. computer 100 knows the signal strength is inad- equate
to attempt tuning antenna 14. Microcom-    Claims puter 100 displays an out
of range indication as shown at block 284, and restores normal functions
1. A portable communication device (10) includ- and battery saver operation
as shown at block 282.  15  ing means (12) for adapting the device to be
The out of range indication may also indicate a       worn on the body, a
receiver (22) coupled to problem in antenna 14 or receiver 22, and repeated
an antenna (14) for receiving transmitted sig- out of range indications
would indicate a perfor-     nals including at least one tuning mode signal
mance evaluation by a qualified service technician.   and a carrier signal,
and When the under-range condition has been   20          antenna tuning
means (36), coupled to the cleared, microcomputer 100 checks for an over-
antenna, for tuning the same characterized in range condition which may
exist due to excessive      that; signal strength, or excessive amplifier
70 gain as       the receiver (22) comprises means (26), shown at block
264. If an over-range condition is    responsive to the received carrier
signal, for detected by microcomputer 100, the gain of am-   25   deriving
a carrier monitor signal, and means plifier 70 is reduced as shown at block
266. The      (28) for demodulating the transmitted signals to gain of
amplifier 70 is reduced until the over-range  recover the tuning mode
signal, the device condition is cleared as shown at block 264.
further comprising; Once the level detector 46 is within range,
decoder means (30), responsive to the re- microcomputer. 100 increases the
output 35 voltage   30  ceived tuning mode signal, for generating a from
D/A 34 varying the capacitance of varactor      tuning mode detection
signal in response diode 36 as shown at block 268. If the level detec-
thereto; tor 46 output indicates an increase in output as         carrier
detection means (46), responsive to shown at block 270, microprocessor 100
checks to     the carrier monitor signal, for generating a car- see that
level detector 46 is not over-range as  35  rier magnitude signal; shown at
block 264. Microcomputer 100 will con-          tuning controller means
(32), responsive to tinue to increase the D/A 204 voltage as long as
the tuning mode detection signal, for generat- level detector 46 indicates
the output is increasing.  ing a tuning enable signal which is supplied to
When the output no longer increases as shown at      said carrier detection
means (46) for enabling block 270, microcomputer 100 decreases the D/A  40
the same, 34 output 35 as shown at block 272. If the level         said
tuning controller means (32), being detector 46 output indicates an
increase in level as  further responsive to the carrier magnitude sig- 



shown at block 274, microcomputer 100 checks to       nal, for generating a
tuning control signal; and see level detector 46 is not over-range as shown
at      converter means (34), responsive to the block 276 and reduces the
D/A 34 voltage as  45      tuning control signal, for generating a tuning
shown at block 272. If an over-range condition is     control voltage, the
tuning control voltage be- detected at block 276, microcomputer 100 reduces
ing supplied to said antenna tuning means (36) the gain of amplifier 70 as
shown at block 278 until  for effecting the tuning of the antenna. the
over-range condition is cleared as shown at block 276. Once level detector
46 shows no   50  2. A portable communication device according to change in
output indicating the peak has been         claim  1 wherein the carrier
signal is un- detected as shown at block 274, microcomputer
modulated. 100 restores the last A/D 34 voltage to varactor tuning diode 36
as shown at block 280. Microcom-  3. A portable communication device
according to puter 100 restores normal functions and battery  55   claim 1
wherein said carrier detection means saver operation as shown at block 282
as the          comprises: tuning process is complete.
amplifier means (70), responsive to said tuning control means (32), for
selectively am- 7    13                EP 0341 238 B1                    14
plifying the carier monitor signal;               is a microcomputer
decoder, and wherein said tuning detector means (72, 94, 96, 98),
tuning controller (100, 32) is a microcomputer responsive to the amplified
carrier monitor sig-  tuning controller. nal, for generating the carrier
magnitude signal; and                                        5   9. A
portable communication device according to selector means (42), responsive
to the tun-    any one of the preceding claims, having a ing enable signal,
for providing the carrier       receiver for receiving transmitted signals,
in- monitor signal to said amplifier means (70).       cluding selective
call signals, in addition to said at least one tuning mode signal, wherein
4. A portable communication device according to  10   the receiver is
arranged to demodulate the claim 3 further comprising switch means (40),
transmitted signals to recover the selective call responsive to the tuning
enable signal, for con-   signals in addition to the tuning mode signal;
trolling the supply of power to said carrier          the apparatus further
comprising identifica- detection means (46).
tion means for storing predetermined identifi- 15      cation information;
and 5. A portable communication device according to          the decoder
means being responsive to claim 4 wherein said switch means (40) is
the selective call signals, for generating a first further coupled to said
selector means (42)        control signal when one of the selective call
and to said carrier detection means (46) for       signals matches the
predetermined identifica- manually initiating the tuning of the antenna
20  tion information; (14).
said decoder means, being responsive to the tuning mode signal, for
generating the tun- 6. A portable communication device according to
ing mode detection signal when the tuning claim  1 wherein the tuning mode
signal is         mode signal is decoded immediately after the included in
coded sync signals which are pe-  25  first control signal is generated.
riodically transmitted, and said decoder means is responsive to the coded
sync signals for    10. A portable communications device according
effecting the continued operation of the same,    to claim 9 wherein the
carrier monitor signal is the coded sync signals including a first and a
derived from the selective call signals. second coded sync signal, the
second coded   30 sync signal corresponding to the tuning mode   11. A
portable communications device, according signal and being transmitted in
place of the       to claim 9 wherein the transmitted signals in- first
coded sync signal at a frequency substan-    cludes an activation signal
transmitted imme- tially less than first coded sync signal, the
diately after the tuning mode signal, and second coded sync signal
affecting the tuning   35  wherein: of said antenna tuning means when the
second          said decoder means are responsive to the coded sync signal
is decoded.                     tuning mode signal, for generating a second
control signal when the tuning mode signal is 7. A portable communication
device according to        decoded immediately after the first control sig-



claim 1 wherein the transmitted signals further  40  nal is generated; and
include selective call signals, and wherein said      said decoder means
are further responsive antenna tuning apparatus further comprises:       to
the activation signal, for generating a tuning identification means (126)
for storing pre-    mode detection signal when the activation sig-
determined  identification  information, and       nal is decoded
immediately after the second wherein                                   45
control signal is generated. said decoder means (100) is responsive to the
selective call signals for generating a first  12. A portable
communications device according control signal when one of the. selective
call    to any one of the preceding claims, further sign als matches the
predetermined identifica-     comprising tion information, and
50          a microcomputer, including a read only said decoder means (100)
is further re-        memory, coupled to said receiver means and sponsive
to the tuning mode signal, for gen-      to said carrier detection means,
said micro- erating a tuning mode detection signal when        computer
including said decoder means and the tuning mode signal is decoded after
the        said tuning controller means; first control signal is generated.
55          said converter means being coupled to said microcomputer and
being responsive to 8. A portable communication device according to
the tuning control signal, for generating said claim 1 wherein said decoder
means (100, 30)      tuning control voltage. 8    15                EP 0
341 238 B1                    16 Patentansprflche
gerdberwachungssignal an die Verstarkerein- richtung (70) anzulegen. 1.
Tragbares Kommunikationsgerat (10) mit einer Einrichtung (12) zum
Adaptieren des am KMr-     4. Tragbares  Kommunikationsgerat nach  An- per
zu tragenden Gerats, elnem mit einer An-   5   spruch 3, welter umfassend
eine Schalterein- tenne (14) verbundenen Empfanger (22), um
richtung (40), ansprechend auf das Abstimm- Ubertragene Signale zu
empfangen, die minde-       freigabesignal, um die Spannungszufuhr an die
stens ein Abstimmodussignal und ein Tragersi-
Trlgerermittlungseinrichtung (46) zu steuern. gnal enthalten, und einer
Antennenabatimmeinrichtung  (36).  io  5. Tragbares  Kommunikationsgerat
nach  An- die mit der Antenne verbunden ist, um diese        spruch 4,
worin die Schaltereinrichtung (40) abzustimmen, dadurch gakennzeichnet, daB
weiter mit der Auswahleinrichtung (42) und mit der Empfinger (22) eine
Einrichtung (26)        der Tragerermittlungseinrichtung (46) verbun-
umfaet, die auf das empfangene Tragersignal        den ist, um die
Abstimmung der Antenne (14) anspricht, um ein Trigertberwachungssignal  15
manuell einzuleiten. zu gewinnen, und eine Einrichtung (28) umfaft, um die
Ubertragenen Signale zu demodulieren,    6. Tragbares  Kommunikationsgerit
nach  An- um das Abstimmodussignal wiederzugewinnen,         spruch 1, worn
das Abstimmodussignal in co- wobei das Gerat welter umfait:
dierten Synchronsignalen enthalten ist, die pe- V..>       eine
Decodiereinrichtung (30), die auf das   20  riodisch Ubertragen werden, und
die Decodier- empfangene Abstimmodussignal anspricht, um
einrichtung auf die codierten Synchronsignale als Reaktion darauf ein
Abstimmodusermitt-         anspricht, um den fortgesetzten Betrieb dersel-
lungssignal zu erzeugen;                           ben zu bewirken, wobei
die codierten Syn- eine Trigerermittlungseinrichtung (46), die
chronsignale ein erstes und ein zweites codier- auf das
TrigerUberwachungssignal anspricht,  25    tes Synchronsignal enthalten,
wobei das zweite um ein Trigerstarkesignal zu erzeugen;
codierte Synchronsignal dem Abstimmodussi- eine Abstimmsteuereinrichtung
(32), die         gnal entspricht und anstelle des ersten codier- auf das
Abstimmodusermittlungssignal an-           ten Synchronsignals mit einer
Frequenz Uber- spricht, um ein Abstimmfreigabesignal zu er-       tragen
wird, die in wesentlichen kleiner als das zeugen, das an die
TrAgerermittlungseinrich-  3o   erste codierte Synchronsignal ist, wobei
das tung (46) geliefert wird, um diese freizugeben,    zweite codierte
Synchronsignal die Abstim- wobei die Abstimmsteuereinrichtung (32)
mung der Antennenabstimmeinrichtung beein- ferner auf das
TragerstIrkesignal anspricht,       fluBt, wenn das zweite codierte
Synchronsignal um ein Abstimmsteuersignal zu erzeugen; und        decodiert
wird. eine Umwandlungseinrichtung (34), die auf  95 das Abstimmsteuersignal
anspricht, um eine      7. Tragbares  Kommunikationsgerat nach  An- 



Abstimmsteuerspannung zu erzeugen, die an          spruch 1, worin die
Ubertragenen Signale wei- die Antennenabstimmeinrichtung (36) geliefert
ter Selektivrufsignale enthalten, und worin die wird, um die Abstimmung der
Antenne zu be-         Antennenabstimmvorrichtung welter umfaBt: wirken.
40          eine Erkennungseinrichtung (126), um vor- bestimmte
Erkennungsinformationen zu spei- 2. Tragbares  Kommunikationsgerat nach
An-            chern, und worin spruch 1, worin das Tragersignal
unmoduliert           die Decodiereinrichtung (100) auf die Se- ist.
Iektivrufsignale ansspricht, um ein erstes Steu- 45      ersignal zu
erzeugen, wenn eines der Selekruf- 3. Tragbares  Kommunikationsgerit nach
An-            signale mit der vorbestimmten Erkennungsin- spruch        1,
worin        die           formation Ubereinstimmt; und
Trggerermittlungseinrichtung umfaft:                   die
Decodiereinrichtung (100) welter auf VerstArkereinrichtung  (70),
ansprechend        das Abstimmodussignal anspricht, um ein Ab- auf die
Abstimmsteuereinrichtung (32), um das   50  stimmodusermittlungssignal zu
erzeugen, wenn TragerUberwachungssignal selektiv zu verstar-      das
Abstimmodussignal decodiert wird, nach- ken;
dem das erste Steuersignal erzeugt wurde. eine Abstimmdetektoreinrichtung
(72, 94, 96, 98), ansprechend auf das verstarkte Tril-   &  Tragbares
Kommunikationsgerat nach  An- gerOberwachungssignal, um das Tragerstarke-
55    spruch 1, worin die Decodiereinrichtung (100, signal zu erzeugen; und
30) ein Mikrocomputer-Decodierer ist, und wor- eine Auswahleinrichtung
(42), ansprechend      in die Abstimmsteuereinheit (100, 32) eine auf das
Abstimmfreigabesignal, um das Tra-
Mikrocomputer-Abstimmsteuereinheit ist. 9    17                EP 0 341 238
B1                    18   | ||||| ||| ||||| l||| |11|| * C   L  M4  S* 9.
Tragbares Kommunikationsgerat nach einem        RevendIcatlons der
vorangehenden AnsprOche, mit einem Empfanger, urn Obertragene Signale, ein-
1. Dispositif de communication portatif (10) in- schlieBlich
Selektivrufsignalen, zusitzlich zu     cluant un moyen (12) pour adapter le
dispositif dem wenigstens einen Abstimmodussignal zu   6      afin qu'il
soit porte sur le corps, un recepteur ud'  empfangen, worin der Empfanger
eingerichtet        (22) couple a une antenne (14) pour recevoir ist, die
Obertragenen Signale zu demodulieren,     des signaux transmis incluant au
moins un urn die Selektivrufsignale zusitzsich zu dem       signal de
syntonisation et un signal porteur, et Abstimmodussignal wiederzugewinnen;
un moyen de syntonisation d'antenne (36), wobei die Vorrichtung weiter eine
Erken-  10   couple I l'antenne, pour accorder celle-ci, nungseinrichtung
umfaft, um eine vorbestimm-          caracterise en co quo: te
Erkennungsinformation zu spoichem; und             Is recepteur (22)
comprend un moyen die Decodiereinrichtung auf die Selektivruf-   (26),
r6agissant au signal porteur regu, pour signale anspricht, um ein erstes
Steuersignal      deriver un signal de contr8le de signal porteur, zu
erzeugen, wenn oines der Selektivrufsignale  15  et un moyen (28) pour
demoduler les signaux mit der vorbestimmten Erkennungsinformation
transmis afin de r6tablir le signal de mode de Ubereinstimmt;
syntonisation, wobei die Decodiereinrichtung auf das Ab-          le
dispositif comprenant on outre: stimmodussignal anspricht, urn das
Abstimmo-          un moyen decodeur (30), reagissant au j
dusermittlungsignal zu erzeugen, wenn das   20    signal de mode de
syntonisation regu, pour Abstimmodussignal unmittelbar nachdem das
engendrer un signal de detection de mode de erste Steuersignal orzeugt
wurde docodiert         syntonisation on reponse a celui-ci; wird.
un moyen detecteur de signal porteur (46), reagissant au signal de contr8le
de signal por- 10. Tragbares  Kommunikationsgerat nach  An-  25      tour,
pour engendrer un signal d'amplitude de spruch 9, worin das
Trager0berwachungssignal       signal porteur; aus den Selektivrufsignalen
gewonnen wird.            un moyen de commande de syntonisation (32),
reagissant au signal de detection de 11. Tragbares  Kommunikationsgerat
nach  An-          mode de syntonisation, pour ongendrer un si- spruch 9,
worin die Obertragenen Signale ein  3o   gnal de validation de
syntonisation qui est four- Aktivierungssignal enthalten, das unmittelbar
ni audit moyen ddtecteur de signal porteur (46) nach dem Abstimmodussignal
Ubertragen wird,        pour valider celui-ci, 



und worin:                                            ledit moyen de
commando de syntonisa- die Decodiereinrichtungen auf das Abstim-      tion
(32), reagissant en outre au signal d'ampli- modussignal ansprechen, um ein
zweites Steu-  35  tude de signal porteur, pour engendrer un si- ersignal
zu erzeugen, wenn das Abstimmodus-        gnal de commande de
syntonisation; et, signal unmittelbar nachdem das erste Steuersi-        un
moyen convertisseur (34), reagissant au gnal erzeugt wurde docodiert wird;
und             signal de commande de syntonisation, pour die
Decodiereinrichtungen welter auf das       engendrer une tension de
commando de syn- Aktivierungssignal ansprechen, urn ein Abstim-   40
tonisation, la tension de commande de syntoni- modusermiftlungssignal zu
erzeugen, wenn           sation etant fournie audit moyen de syntonisa- das
Aktivierungssignal umittelbar nachdom das      tion d'antenne (36) pour
executer la syntonisa- zweite Steuersignal orzeugt wurde decodiert
tion de l'antenne. wird. 45  2. Dispositif de communication portatif selon
la 12. Tragbares Kommunikationsgerat nach einern         revendication 1,
dans lequel le signal porteur der vorangehenden Ansprlche, weiter unfas-
est non module. send einen Mikrocomputer mit einem Nurlese-      3.
Dispositif de communication portatif selon la speicher, der mit der
Empf~ngereinrichtung   50    revendication 1, dans lequel ledit moyen de-
und der TrAgerermittlungsoinrichtung verbun-       tecteur de signal
porteur comprend: den ist, wobei der Mikrocomputer die Deco-            un
moyen amplificateur (70), reagissant diereinrichtung und die
Abstimmsteuereinrich-      audit moyen de commando de syntonisation tung
enthait;                                     (32), pour amplifier
selectivement le signal de wobei die Umwandlungseinrichtung mit  55
contr8le de signal porteur; dem Mikrocomputer verbunden ist und auf das
un  moyen  d6tecteur de syntonisation Abstimmsteuersignal anspricht, um
die Ab-        (72,94,96,98), reagissant au signal de contr8le
stimmsteuerspannung zu erzougen.                   de signal porteur
amplifie, pour engendrer le 10    19                EP 0 341 238 B1
20  J        111111 1111 1111 III * C   L  MS* signal d'amplitude de signal
porteur; at          tonisation est ddcod4 aprbs quo le premier un moyen
sdlecteur (42), r6agissant au         signal de commande ait 4t engendre.
signal de validation de syntonisation, pour four- nir le signal de contr8le
de signal porteur audit  8. Dispositif de communication portatif solon la
moyen amplificateur (70).                 5       revendication 1, dans
loquel ledit moyen deco- K)
dour (100, 30) est un decodeur de micro- 4. Dispositif de communication
portatif solon la      ordinateur, et dans loquel ledit moyen de com-
revendication 3, compronant en outre un           mande de syntonisation
(100,32) est un moyen moyen commutateur (40), reagissant au signal      de
commando de syntonisation de micro-ordi- de validation de syntonisation,
pour comman-  10  nateur. der la fourniture d'une tension d'alimentation
audit moyen detectour de signal porteur (46).  9. Dispositif de
communication portatif solon l'une quelconque des revendications 1 & 8,
compor- 5. Dispositif de communication portatif solon la     tant un
recepteur pour recevoir des signaux revendication 4, dans loquel ledit
moyen com-   15  transmis, incluant des signaux d'appel selectif, mutateur
(40) est en outre coupld audit moyen     en plus dudit au moins signal de
mode de sdlocteur (42) et audit moyon detecteur de        syntonisation,
dans lequel le recepteur est signal porteur (46) pour declencher manuolle-
agenc6 pour ddmoduler les signaux transmis ment la syntonisation de
l'antenne (14).          afin de retablir les signaux d'appel s6lectif en
20      plus du signal de mode de syntonisation; 6. Dispositif de
communication portatif solon la        le dispositif comprenant on outre un
revendication 1, dans loquel le signal de mode    moyen d'identification
pour memoriser des in- de syntonisation est inclus dans des signaux
formations d'identification pred6termin6es; et de synchronisation cod6s qui
sont transmis           le moyen d~codeur rdagissant aux signaux
p6riodiquoment, et ledit moyen decodeur rea-  25  d'appel sdlectif, pour
engendrer un premier git aux signaux de synchronisation cod~s pour
signal de commande quand un des signaux ex~cuter leur traitement en
continu, les signaux  d'appel selectif correspond aux informations de
synchronisation codds incluant un premier      d'identification
prddetormineos; 



et un second signal de synchronisation cod6,          ledit moyen decodeur,
reagissant au signal le second signal de synchronisation code cor-  30  de
mode de syntonisation, pour ongendrer le respondant au signal de mode de
syntonisa-        signal de d6tection de mode de syntonisation tion et
dtant transmis A la place du premier      quand le signal de mode de
syntonisation est signal de synchronisation codt a une frequen-     decode
juste apres quo le premier signal de ce substantiellement inf6rieure A
celle du pre-   commando ait 6t6 engendr6. mier signal de synchronisation
cod4, le second   35 signal de synchronisation cod6 modifiant la    10.
Dispositif de communication portatif selon la syntonisation dudit moyen de
syntonisation        revendication 9, dans lequel le signal de d'antenne
quand le second signal de synchro-      contr81e de signal porteur est
d6rive des si- K.-'   nisation cod4 est d6codd.
gnaux d'appel selectif. 40 7. Dispositif de communication portatif solon la
11. Dispositif de communication portatif solon la revendication 1, dans
lequel les signaux tran-    revendication 9, dans lequel les signaux tran-
smis incluent on outre des signaux d'appel        smis incluent un signal
de mise & l'etat actif selectif, et dans loquel ledit dispositif de synto-
transmis juste aprfs le signal de mode de nisation d'antenne comprend en
outre:     45      syntonisation, et dans lequel: un moyen d'identification
(126) pour me-          ledit moyen ddcodeur rdagit au signal de moriser
des informations d'identification prede-  mode de syntonisation, pour
engendrer un se- termindes, et                                     cond
signal de commando quand le signal de dans lequel
mode de syntonisation est decode juste apres ledit moyen decodeur (100)
r6agit aux si-  6o  quo le premier signal de commando ait 6t6 gnaux d'appel
s6lectif pour engendrer un pre-     engendre; et mier signal de commande
quand un des si-             ledit moyen decodeur rdagit on outre au gnaux
d'appel selectif correspond aux informa-    signal de mise & l'dtat actif,
pour engendrer un tions d'identification prdd6termindes;et          signal
de detection de mode de syntonisation ledit moyen ddcodeur (100) reagit en
outre  55  quand le signal de mise a l'etat actif est d6co- au signal de
mode de syntonisation, pour en-      de juste aprbs quo le second signal de
com- gendrer un signal de detection de mode de         mande ait et
engendre. syntonisation quand le signal de mode de syn- 11    21
EP 0 341 238 B1                  22           !  1  111 III 11:1111 12.
Dispositif de communication portatif selon 'une quelconque des
revendications prdedentes, comprenant en outre: un micro-ordinateur,
incluant une m~moire morte, coupt4 audit moyen r~cepteur et audit   5 t.-"
moyen ddtecteur de signal porteur, ledit micro- ordinateur incluant ledit
moyen ddcodeur et ledit moyen de commande de syntonisation; ledit moyen
convertisseur etant coupl4 au- dit microordinateur et rdagissant au signal
de   io commande de syntonisation, pour engendrer ladite tension de
commando de syntonisation. 15 20 25 30 35 40 45 50 55 12    


