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Description

FIELD OF THE INVENTION

This invention relates to radio communications
receivers in general, and more particularly to portable
radio communications receivers having means sepa-
rated from the receiver for the presentation of the re-
ceived information and having an improved battery
saving function.

BACKGROUND OF THE INVENTION

Numerous portable radio communications re-
ceivers are currently available which include means
for the presentation of information, such as voice
messages, phone numbers or other information. One
such portable radio communications receiver having
either a display for the presentation of information re-
ceived over aradio communications channel, or audio
circuits for the presentation of received voice mes-
sages, is the radio paging receiver. Radio paging re-
ceivers, or pagers as they are often called, utilize se-
lective call signalling to direct messages to both indi-
vidual pagers and groups of pagers. This is accom-
plished by transmitting uniquely coded tone or digital
signals, called addresses, which are used to identify
each individual pager, followed by the transmission of
the message, either a voice message or encoded
data message.

In the case of a pager receiving data messages,
the pager to which the message is directed generally
stores the message and responds with an audible
alert indicating a message has been received. A dis-
play, which may be located on the top, the front, or the
side of the pager, is used to present the message.
Switches or pushbuttons are provided for controlling
the operation of the pager by the user, as for example
to reset the audible alert or to recall a stored message
for review. Depending on the design of the pager and
the display location, a pager is generally more suited
to be worn on the beit or carried in the shirt pocket.
Some pagers may be worn comfortably in either pos-
ition, although access to the pager controls and view-
ing of the display will be compromised. Even when the
pager is worn in the intended position, the dispiay is
often difficult to view without removing the pager and
repositioning it to view the display.

Various proposals have been made to overcome
the difficulties of viewing the display. One such pro-
posal is that of the "pager-watch®, wherein the receiv-
er and display slectronics are included in a compact
wrist worn configuration. However, this approach,
while it may solve the problem of viewing the display,
creates several new problems. Foremost among
these are problems relating to battery life and receiv-
er sensitivity.

Portable communications receivers, and more
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particutarly paging receivers require a substantial
battery to power the receiver and decoder electronics
in order to provide acceptable battery life. Battery
saving circuits are generally employed to reduce the
overall power drain of the receiver electronics. Newer
technologies, such as microprocessors are being
used to integrate a variety of functions, such as those
associated with decoding and message presentation
to further minimize power consumption. Improve-
ments are still needed to increase battery life, even
with the use of new technologies noted above. One
such area relates to improvements in battery saving
performance which is achievable by modifying sys-
tem operation based on loading.

Current battery saving methods do not provide
for changes of loading on a system. This is especially
true in the evening and night hours when the loading
on a system is substantially less than the daytime
hours. Most battery saving methods provide only pre-
determined operational characteristics which are
constant throughout the day. Adjusting the battery
saver operation in lightly loaded periods can greatly
increase battery life.

Current battery saving methods are also only ef-
fective in conventional paging systems where all re-
ceivers are either synchronized to a common trans-
mission or which require long preambles, as in the
case of non-synchronous systems. These methods
have limited application beyond their originally de-
signed operation, There is & need for a battery saving
method which not only improves the performance on
a conventional paging system, but which may also be
applied to a secondary channel where information re-
ceived on the primary channel is retransmitted to a
second receiver on a secondary channel. Since the
transmissions to the primary receiver are completely
random, any retransmission of information occurring
on the secondary channel would be expected to be
completely non-correlated with those of the primary
channel. It is contemplated that many retransmis-
sions of information from many different transmitters
operating on a common frequency would occuronthe
secondary channel. In this case, a methed of not only
providing a battery saving function based on system
loading is required, but also one which provides se-
curity in the transmission is required to prevent re-
ceivers, other than to which the transmission is in-
tended, from receiving the transmitted information,

Prior art communication systems, such as known
from U.S. Patent No. 4,509,199 and U.S. Patent No.
4,539,706, have relied on the multiple detection of a
sync pulse to determine when to battery save, and the
absence of detection of the sync pule to indicate that
message transmissions are to follow. Because of
such factors as signal fading and burst noise, the de-
termination to maintain power to a receiver in the ab-
sence of a sync pulse, could result in excessive re-
ceiver "on" time due to falsing, when in fact the receiv-
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er should remain in the battery saving mode.

SUMMARY COF THE INVENTION

It is therefore an object of the present invention
to provide a portable communications receiver which
provides convenient presentation of messages.

it is a further object of the present invention to
provide a portable communications receiver which
utilizes a separate presentation unit for the display of
received data messages.

It is therefore an object of the present invention
to provide a portable communications receiver with
an improved battery saving function.

It is a further object of the present invention to
provide a portable communications receiver with an
improved battery saving function that can adjust for
loading on the system.

It is a further object of the present invention to
provide a portable communications receiver with an
improved battery saving function that also can pro-
vide security in the transmission of information.

A system for transmitting synchronization signals
and coded message signals is described which uses
coded synchronization signals. The coded synchron-
ization signals indicate the transmission of coded
message signals and the absence of transmission of
coded message signals following the transmission of
the coded synchronization signal, thereby providing
an improved battery saving function, Two coded syn-
chronization signals are provided which are coded bi-
nary words. The coded synchronization signals are
complements of each other.

These and other objects and advantages of the
present invention will become apparent to those skil-
led in the art upon consideration of the following de-
scription and accompanying drawings of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the present invention which are
believed to be novel are set forth with particuiarity in
the appended claims. The invention itself, together
with its further objects and advantages thereof, may
be best understood by reference to the following de-
scription when taken in conjunction with the accom-
panying drawings, in the several figures of which like
reference numerals identify identical elements, in
which and wherein:

FIG. 1 is diagram showing an application of the
preferred embodiment of the present invention.

FIG. 2 is a functional block diagram of the appa-
ratus of the present invention.

FiGS. 3A-C are diagrams of the synchronous sig-
nalling format utilized in the preferred embodiment of
the present invention,

FiG. 4 is a diagram of the first receiver means im-
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plemented using a microprocessor for the preferred
embodiment of the present invention.

FIG. 5 is a diagram of the second receiver means
implemented using a microprocessor for the prefer-
red embodiment of the present invention.

FIG. 6 is a pictorial view of the wrist worn presen-
tation unit in the preferred embodiment of the present
invention.

FIG. 7 is a table describing the annunciator func-
tions of the wrist worn presentation unit in the prefer-
red embodiment of the present invention,

FIG. 8 is a flow chart describing the switch func-
tions of the wrist worn presentation unit.

FIG. 9 is a flow chart describing the channel ac-
quisition mode used in the preferred embodiment of
the present invention.

FIGS. 10A-D are diagrams describing the Golay
Sequential Code signalling format.

FIGS. 11A-C are diagrams describing the inter-
leaving of multiple transmissions on a single channel
in the preferred ambodiment of the present invention.

FIG. 12 is a diagram of the secure synchronous
signalling format utilized in the preferred embodiment
of the present invention.

FIGS. 13A-C are diagrams describing the POC-
SAG signalfing format.

FIG. 14 is a flow chart describing the modified
channel acquisition mode used in the preferred em-
bodiment of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now directed to the drawings, and
more particularly to FIG. 1, which shows a typical di-
agram of 8 communications system 10 incorporating
the preferred embodiment of the present invention.
As shown in FIG, 1, a communications transmitter 12
transmits coded message signals in the form of selec-
tive call messages, or pages, on a first communica-
tions channel 14 to a portable radic communications
receiver, or pager 16. It will be appreciated that com-
munications system 10 need not be limited to a single
transmitter as shown, but may include communica-
tions systems with multiple transmitters as well.

The transmitted selective call messages include
addresses identifying the pager to which the messag-
es are directed. The addresses are generally followed
by voice or data messages. One or more of these
transmitted selective call messages may be directed
to pager 16 as shown in FIG. 1. Pager 16, in this case,
is carried on the belt of user 18. It will be appreciated
that pager 16 may be carried in other locations equal-
ly as well, such as in a shirt or pants pocket, or in a
purse. The transmitted selective call messages are
received and detected by pager 16. The addresses
are decoded in a manner well known to those skilled
in the art, and those addresses directed to pager 16
result in data messages being stored and a sensible
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alert, which may be audible or tactile, being generat-
ed. When voice messages are transmitted, which fol-
low the address, the sensibie alert is first generated
followed immediately by the voice message.

The voice or stored data message is than trans-
mitted using a low power transmitter located in pager
16 on a second communications channel 20 to a sep-
arate wrist worn message presentation unit 22. Sec-
ond communications channel 20 in the preferred em-
bodiment is a low power FM signal, although other
forms of non-wire communications, such as ultrason-
ic and infrared signals, or other radio frequency sig-
nals as low power AM, could be used equally as well,

The messages transmitted on second communi-
cations channel 20 are received and detected by pre-
sentation unit 22. The messages received are then
presented to user 18 as a visual display for data mes-
sages or audibly for voice messages. By locating pre-
sentation unit 22 on the wrist, user 18 can readily re-
spond to the received message by moving presenta-
tion unit 22 to a position which allows convenient
viewing or listening of the received messages. It will
also be appreciated that presentation unit 22 may
take other forms as well, such as bracelets, pendants,
necklaces or the like, which can perform the same
function of allowing convenient viewing or listening of
the received messages.

Reference is now directed to FIG. 2 which shows
a functional block diagram of the apparatus 200 com-
prising the preferred embodiment of the present in-
vention. Pager 16 of FIG. 1 corresponds to first re-
ceiver means 16 which consists of a first receiver sec-
tion 204 and antenna 202, capable of receiving the
selective call messages transmitted on first commu-
nications channel 14, The output of first receiver sec-
tion 204 is a demodulated signal which includes the
selective call addresses and associated voice or data
messages. The output of first receiver section 204
couples to message storage means 206 which pro-
vides selective call decoding functions, and controis
message storage and retransmission of stored mes-
sages on the second communications channe! 20 to
second recsiver means 22, which corresponds to pre-
sentation unit 22 of FIG. 1.

Message storage means 206 consists of storage
controller means 208, identification (ID) means 210
and memory #1 or first memory means 212. ldentifi-
cation means 210, consists of a read-only memory,
such as an EEPROM (electrically erasable program-
mable read only memory), which stores one or more
predetermined addresses identifying those messag-
os to which first receiver means 16 will respond. Stor-
age controller means 208 provides the decoding
function, in a manner well known to those skilled in
the art, by comparing the received addresses with the
stored predetermined addresses. When any of the re-
ceived addresses match those stored in identification
means 210, storage controller means 208 stores the
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subsequently received data message in first memory
means 212. Asensible, audible or tactile, alert is then
delivered by annunciator means 214 indicating a
message has been received. In the preferred embodi-
ment of the present invention, first memory means
212 is a random access memory capable of storing
multiple messages. Storage controller means 208
aiso formats the stored messages in a serial fashion
for transmission by transmitter 218 to second receiv-
er means 22.

First receiver means 16 also includes switch
means 216, consisting of manually actuatable
switches, for controlling first receiver means 16 func-
tions, such as ON/OFF, RESET and TRANSMIT. The
ON/OFF function turns first receiver means 16 power
on and off. The RESET function allows manual reset
of the sensible alert prior to an automatic time out per-
iod, such as eight seconds. The TRANSMIT button al-
lows a data message which has been stored in first
receiver means 16 to be retransmitted. Multiple ac-
tuations of the TRANSMIT button allows transmitting
the current message, as well as previously received
messages to second receiver means 22 where they
may be readily viewed.

As previously stated, the secondary communica-
tions channe! 20 is a low power FM signal in the pre-
ferred embodiment, linking transmitter 218 located in
first receiver means 16, and second receiver section
222 |ocated in second recelver means 22. The serial
data message from 1/0 Port 442 couples to modulator
444, the output of which couples to transmitter 446.
FSK modulation is used in the preferred embodiment,
although other modulation methods can be used as
well, The low power FM transmitter can be designed
to operate on any of the unlicensed frequencies au-
thorized by the FCC, Part 15, Section 15.101, elimin-
ating the need to separately license the wrist worn
presentation unit.

The output of second receiver section 222 is a
serial stream of information corresponding to the ser-
ially transmitted data messages, or an analog signal
corresponding to the voice messages. The output of
second receiver section 222 couples to second con-
troller means 224, which controls the storage of the
received data messages in memory #2, or second
memory means 226, Second memory means 226 is
preferably a random access memory providing stor-
age for at least one data message. Second controller
means 224 also controls the delivery of the received
voice and data messages by presentation means 230
or annunciator means 232.

Time generating means 234 couples to second
controller means 224 and provides watch functions,
such as time, and day and date which are displayed
on presentation means 230 when data messages are
not being presented. Annunciator means 232 couples
to second controller means 224 and provides a sen-
sible alert, either audible or tactile, for indicating a
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message has been received and stored. Audible
alarm functions for time keeping means 234 are also
provided by annunciator means 232.

Second switch means 228, consisting of manual-
ly actuatable switches, couples o second controller
means 224 and provides control of time generating
means 234, such as setting the time or alarm. Second
switch means 228, also provides control of message
presentation, such as recall of the data message stor-
ed in second memory means 226, and reset means
for resetting the audible alerts provided by annuncia-
tor means 232,

In order to conserve battery drain, first receiver
means 16 also can include a battery saver circuit 220.
The operation of battery saver circuit 220 as used in
a conventional paging receiver is well known to those
skilled in the art.

It will be appreciated by those skilled in the art
that from the description of the preferred embodiment
of the present invention already provided, first receiv-
er means 16 may be constructed in a manner some-
what similar to a conventional paging receiver. Con-
sequently, excellent receiver sensitivity, immunity to
falsing, and reliable voice and data message recep-
tion are obtainable as in a conventional paging raceiv-
er. The battery used to power first receiver means 16
may also be selected to provide battery life at least
as good as conventional paging receivers, given the
high current requirements of a quality communica-
tions receiver. By storing all received data messages
in first memory means 212, the user is insured all
messages directed to him/her are available for re-
view. Even when the transmission to second receiver
means 22 is corrupted, such as by blocking either
transmitter 218 transmission or separate wrist worn
receiver 22 reception, data messages are recover-
able by simply recalling the last message received as
previously described. An indication is provided by the
separate wrist worn receiver when loss of message
occurs which wiil be described in detail shortly.

It should also be noted, that a certain amount of
redundancy is built into the preferred embodiment of
the present invention. This is particularly true with re-
spect to first annunciator means 214 and second an-
nunciator means 232. By means of first switch means
216 and second switch means 228, the user can se-
lect the alert to be delivered from cnly one annuncia-
tor or both. Since the volume producible by first an-
nunciator means 214 is greater than that deliverable
by second annunciator means 232, first annunciator
means 214 may be selected when ambient noise lev-
els are high, and second annunciator means 232 may
be selected when ambient noise levels are low, as an
example.

In the preferred embodiment, second receiver
means 22 is constructed to minimize current drain re-
quirements. This is accomplished through the use of
low current drain components for the circuit elements,
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as will be explained in detail ater in the specification.
Current drain is further minimized by using a syn-
chronous data message transmission on the second
communications channel 20, Reference is now direct-
ed to FIGS. 3A-3C which shows a diagram of the syn-
chronous signalling format 300 employed in the pres-
entinvention. The signalling format shown is an adap-
tation of the Golay Sequential Code format widely
used by the assignee of the present invention for non-
synchronous data transmission, which has been
adapted for use in a synchronous system, It will be ap-
preciated, other selective call signalling formats, such
as the POCSAG signalling format which is a syn-
chronous signalling format, could also be adapted
without departing from the scope or spirit of the pres-
ent invention.

As shown in FIG. 3A, synchronization signal 302
is transmitted at least once during a periodically gen-
erated time interval 304, which in the preferred em-
bodiment of the present invention is sixty seconds. It
will be appreciated by one skilled in the art that this
time interval can be longer or shorter without depart-
ing from the scope or spirit of the present invention.

Data messages are transmitted on first commu-
nications channel 14 using conventional synchronous
or asynchronous signalling formats which are well
known to one skilled in the art. It will be appreciated
that data messages can be received during time in-
terval 304 when sacond receiver means 22 is not re-
sponsive to receiving the data messages. So as to
avoid confusion, the alerting signal normally generat-
ed by first receiver means 16 upon receipt of the data
message over first communications channel 14 is de-
layed until after the data message has been transmit-
ted to second receiver means 22. Time interval 304
is selected to maximize battery life while maintaining
an acceptable time delay from receipt of a data mes-
sage by first receiver means 16 to presentation of the
data message by second receiver means 22. At sixty
seconds for time interval 304, the average delay from
receipt of a data message to presentation of the data
message Is thirty seconds. The data messages are
transmitted following synchronization signal 302, and
one or more data blocks 310 may be transmitted, as
shown in FIG. 3A. When multiple data blocks are
transmitted, a synchronization signal precedes the
transmission of each data block, as shown. Data mes-
sages are also transmitted after actuation of the
TRANSMIT switch by the user, retransmitting the pre-
viously stored message. Since data message trans-
mission occurs only a relatively small number of times
each day, most transmissions include only the syn-
chronization signal. As in conventional synchronous
transmission systems, second receiver section 222 is
powered for a time long enough to receive both the
synchronization signal and at least the first data
block. When the synchronization signal is transmitted
without a data message, inverted (i.e. complemented)
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synchronization signal 326 is transmitted in place of
synchronization signal 302. When inverted synchron-
ization signal 326 is detected, power to second receiv-
er section 222 is suspended immediately after the
synchronization signal, increasing the battery saver
performance.

As shown in FIG. 3C, synchronization signal 302
consists of nine bits of comma 306 and a twenty-
three bit synchronization word 308, which is common
to all second receiver means 22, The transmission
rate for synchronization word 308 and data block 310
is 600 bits per second, although other data rates
could be used equally as well. When the synchroniza-
tion signal is inverted, as previously described, this is
accomplished by inverting the synchronization word.
Comma 306 is an alternating one-zero pattern trans-
mitted at twice the bit rate of synchronization word
308 for a time period equivalent to nine data bits. Syn-
chronization word 308 is a single 23,12 Golay coded
word. The last bit 324 of comma 306 is always of op-
posite phase to the first bit 312 of synchronization
word 308, as shown in FIG. 3C.

Comma 306 is generated before synchronization
word 308 for two purposes. Comma 306 insures that
when second receiver means 22 begins receiving the
synchronization signal, uncorrelated data is initially
received, thereby insuring proper decoding of syn-
chronization word 308. In the preferred embodiment
of the present invention the decoding of synchroniza-
tion word 308 is accomplished using a "block" decod-
er. Such a decoder is described in U.S. Patent Num-
ber 3,801,9228 to Braun et al, entitled "Digital Se-
quence Detector Using Multiple Samples During
Each Digit Time Period” which is assigned to the as-
signee of the present invention and which is incorpo-
rated for reference herein. The "block® decoder pro-
vides synchronization of second receiver means 22
with first receiver means 12 without the requirement
for bit synchronization employed in most synchroniza-
tion systems. The "block"” decoder also provides the
ability to synchronize on either the non-inverted or in-
verted synchronization word. In addition, the nine bits
of comma 308 allow for timing differences between
first receiver means 16 and second receiver means
22 clocks. In the preferred embodiment of the present
invention, this timing difference is approximately plus
or minus four and one-half bits for a system clock sta-
bitity of 120 ppm over time interval 304.

Following synchronization signal 302 is a sixty
four bit data block 310, shown in FIG. 3B, consisting
of a forty-eight bit data field 314, an eight bit message
number 318, a single message continuation bit 318,
and a seven bit check block 320. Depending upon the
type of data message transmitted, it will be appreci-
ated that data field 314, as described consisting of
forty-eight bits, may contain different data formats,
such as twelve four bit BCD blocks for numeric only
characters, or six eight bit ASCII blocks for alphanu-
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meric characters. Because of the short distance for
transmission between first receiver means 16 and
second receiver means 22, and the ability to retrans-
mit a message if it is corrupted in transmission, the
datamessage is transmitted without any special error
correction. As will be described in dsetail shortly, a
check block 320 is provided which can indicate when
a message Is corrupted, and should be retransmitted.

Since first memory means 212 is capable of stor-
ing multiple data messages, message number 3186,
shown in FIG. 3B, is used to identify the number ofthe
currently displayed data message. This information is
useful for a variety of reasons, such as an indicator
of a missed or unread message when the number
changes by tvo or more since the last received data
message. Message number 316 also indicates when
first memory means 212 "rolis over”, and new mes-
sages begin overwriting the earliest previous mes-
sages. Message number 316 also ensures to the user
that messages which are longer than a single display
due to a continuation are combined to a single data
message.

Message continuation bit 318, shown in FIG. 3B,
is included to identify data messages transmitted
which are ionger than twelve numeric characters, or
six alphanumeric characters, as previously descri-
bed. In the preferred embodiment of the present in-
vention, message continuation bit 318 is a "0" when
data message continuation is not required, and a "1"
when a message continuation will oceur. It will be ap-
preciated, multipie continuations of a data message
can be allowed, limited only by the amount of memory
provided to store the incoming data messages. When
data messages are longer than one data block in
length, a second time interval 322 is provided be-
tween data blocks. This time interval allows time to
verify the previous data block was transmitted cor-
rectly and stored before the next data block is re-
ceived. It will be appreciated, the length of time inter-
val 322 is a matter of design choice, and depending
upon operation may not be required.

Check character 320, shown in FIG. 3B, provides
an overall check of data block 310. Check character
320 provides a convenient means of indicating data
messages transmitted between first receiver means
16 and second receiver means 22 have not been cor-
rupted in transmission. As messages are received,
second receiver means computes the value of check
character 320. If this value does not match the trans-
mitted value of check character 320 the data mes-
sage transmitted has been corrupted, and an error
message is presented on the display of second re-
ceiver means 22, indicating to the user that he should
actuate the TRANSMIT switch on first receiver
means 16 retransmitting the received data message.

It will be appreciated by one skilled in the art that
the size of data block 310, the size of data field 314,
the size and format of message number 316, and the
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size and format of check block 320 are a matter of de-
sign choice. Consequently, changes in the size of any
of the blocks to allow more or less characters to be
transmitted, and changes to the format of the trans-
mission of the information, may be made without de-
parting from the scope or spirit of the preferred em-
bodiment of the present invention,.

Reference is now directed to FIG. 4 which shows
the preferred embodiment of the apparatus 400 util-
izing a microcomputer implementation for first receiv-
er means 16. Antenna 202 and receiver 204, corre-
sponding to first receiver section 204 of FIG. 2, re-
celves and detects data messages transmitted on
first communications channel 14. The output of re-
ceiver 204 connects to message storage means 206
which consists of storage controller means or micro-
computer 208, identification means or code plug 210
for storing addresses and first memory means or
RAM 212 for storing data messages.

Microcomputer 208 is a single chip microcomput-
er, such as the MCB8HCO5L6 manufactured by Mo-
torola. Microcomputer 208 includes a CPU 436 for op-
erational control. An internal bus 430 connects all the
elements of microcomputer 208. I/O port 442 (shown
splitin the figure) provides communications to the cir-
cuits external to microcomputer 208, A Timer Counter
432 is used to generate timing intervals, such as re-
quired for battery saver operation on the first commu-
nications channel, or synchronization signal genera-
tion. Oscillator 434 provides the reference frequerncy
for operation of CPU 436. RAM 212 is used as ifem-
porary storage of program variables, and also pro-
vides storage for the received data messages. It wiil
be appreciated by those skilled in the art that addi-
tional RAM, external to the microcomputer, may be
added to provide additional message storage space.
ROM 440 contains the firmware controlling micropro-
cessor 436 operation. Programs, such as for decod-
ing, battery saver operation, synchronization signal
generation and message transmission, are stored in
ROM 44. An alert generator 438 provides the alerting
signal in response to decoding the address informa-
tion.

Power for the apparatus 400 is provided by a sin-
gle cell battery 460. An ON/OFF switch 450, corre-
sponding to part of first switch means 216 of FIG. 2,
allows the user to turn power on and off to the unit. A
voltage converter 462 steps up the output voltage
from battery 460 to a voltage level sufficientto power
microcomputer 208, such as 3.0 volts. Any other cir-
cuit elements which may require the higher operating
voltage are also supplied from the output of voltage
converter 462. It will be appreciated that while the
preferred embodiment only operates from a single
battery, multipte batteries could be provided, which
would also eliminate the need for voltage converter
462,

As shown in FIG. 4, first switch means 216 further
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comprises a manually actuatable RESET switch 454
and a TRANSMIT switch 452. A switch interface 448
provides the electronics necessary to couple the
switches to /O bus 442. RESET switch 454 allows
manual reset of the sensible alert generated after a
message has been received and prior to an automatic
time out period, such as eight seconds. If the pager
is capable of receiving voice messages, RESET
switch 454 can also be used to monitor the first com-
munications channel.

TRANSMIT switch 452 allows a data message
which has been stored in RAM 212 memory to be re-
transmitted over the second communications chan-
nel. A single actuation of TRANSMIT switch 254 al-
lows transmitting the current message, and repeated
actuations thereafter allow transmitting previously
received messages as well.

As will be described in detail shortly, there will be
times when synchronization between the two units
must be restored. When this is required, the user by
actuating and holding RESET switch 454 and then
momentarily actuating TRANSMIT switch 452 places
the pager into the sync or channel acquisition mode,
required to initialize synchronization between the two
units.

Annunciator means 214 is shown to comprise
transducer driver 456 and transducer 458. In re-
sponse to a data message being received, alert gen-
erator 438 generates an audible alert frequency, such
as 3 KHz. The output of alert generator 438 couples
to transducer driver 456 as well as an output from /O
port 442. /O port 442 controls the delivery of the
alerting signal providing such functions as silent alert
operation, i.e. inhibiting the delivery of the alerting
signal, and an interrupted alert signal cutput. The
alerting signal is delivered to the user by transducer
458.

Data messages that have been received and
stored are transmitted over second communications
channel 14 by first transmitter means 218 which is
comprised of a modulator 444 and a transmitter 446.
Depending upon the format of second communica-
tions channel 14, transmitter 446 may deliver the sig-
nal to an antenna, as in the case of a radio frequency
transmission; a transducer, as in the case of an ultra-
sonic transmission; or a light emitting diode, as in the
cases of an infrared transmission.

Microcomputer 208 controls battery saving oper-
ation in a manner well known to one skilled in the art
by periodically generating a control signal delivered
from /O 442 to battery saver circuit 220, Battery sav-
er circuit 220, in turn, controls the supply of power to
receiver section 204, thereby minimizing the power
consumption,.

Reference is now directed to FIG. 5 which shows
the apparatus 500 corresponding to second receiver
means 22 which is implemented using a microproces-
sor. The messages transmitted over second commu-
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nications channel 20 are received by receiver 222,
corresponding to second receiver means 222 of FIG.
2. The output of receiver 222 of FIG. 5 is a serial
stream of information corresponding to the serially
transmitted data message. The output of receiver 222
couples to IYO port 502 of microcomputer 224, which
corresponds to second controller means 224 of FIG.
2. Microcomputer 224 is a single chip microcomputer,
such as the MC6BHCO5L.6 manufactured by Motoro-
la. Microcomputer 224 includes a CPU 504 for opera-
tional control. An internal bus 518 connects all the
elements of microcomputer 224. I/O port 502 (shown
splitin the figure) provides communications to the cir-
cuits external to microcomputer 224. A Timer Counter
516 is used to generate timing intervals, such as re-
quired for synchronization with first receiver means
16.

Oscillator 514 provides the reference frequency
for operation of CPU 504. The oscillator frequency is
established by an externally connected crystal (not
shown). Depending upon the frequency of operation
desired, the oscillator frequency may be derived from
an output of a real time clock (RTC) 234, thus requir-
ing only a single crystal for both RTC 234 and CPU
504.

RAM A 226 is used as temporary storage of pre-
gram variables, and also provides storage for the re-
ceived data messages. it will be appreciated by those
skitied in the art that additional RAM, external to mi-
crocomputer 224, may be added to provide additional
message storage space. ROM A 508 contains the
firmware controlling microprocessor 224 operation.
Programs, such as for synchronization, message re-
ception, check character calculation and message
presentation are stored in ROM A 508. An alert gen-
erator 512 provides the alerting signal in response to
receiving a complete data message over second com-
munications channel 14.

Power for apparatus 500 is provided by a single
cell battery 532. A voltage converter 530 steps up the
output voltage from battery 532 to a voltage level suf-
ficient to power microcomputer 224 such as 3.0 volts.
Any other circuit elements which may require the
higher operating voltage are also supplied from the
output of voltage converter 530. It will be appreciated
that while the preferred embodiment only operates
from a single battery, multiple batteries could be pro-
vided, which would also eliminate the need for voltage
converter 530.

Synchronization circuit 236 couples to receiver
section 222 controlling the power delivered to receiv-
er section 222. Microcomputer 224, through 1/O 502
controls when synchronization circuit 238 delivers
power to receiver section 222. Power is delivered, as
previously described, during the time the synchroni-
zation signal is present, and further when data mes-
sages are being transmitted.

As shown in FIG. 5, second switch means 228
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comprises a manuatty actuatable SET switch 524 and
a MODE/HOLD switch 526, and an ADJ-READ switch
528. Switches 524, 526 and 528 couple to O port
502.

Annunciator means 232 is shown to comprise
transducer driver 520 and transducer 522. In re-
sponse to a data message being received, alert gen-
erator 512 generates an audible alert frequency, such
as 3 KHz. The output of alert generator 512 couples
to transducer driver 520 as well as an cutput from /O
port 502. I/O port 502 controls the delivery of the
alerting signal providing such functions as silent alert
operation, i.e, inhibiting the delivery of the alerting
signal, and an interrupted alert signal output. The
alerting signal is delivered to the user by transducer
522.

Data messages that have been received over
second communications channel 14 and stored in
RAM A 2286, as previously described, can be retrieved
for review by actuating ADJ/READ switch 528. The
messages are displayed on LCD display 230 which
corresponds to presentation means 230 of FIG. 2.
When a message is displayed, timer counter 516 is
set to a time interval, such as eight seconds, during
which the displayed message may be viewed. Upon
completion of the eight second interval, the time
would again be displayed. If the user requires alonger
time interval to view the message, MODE/HOLD
switch 526 can be actuated indefinitely freezing the
display until MODE/HOLD switch 526 is again actu-
ated.

As previously described, RAM A 226 stores the
received messages. In the preferred embodiment of
the present invention, only the most current message
is stored and viewable in the manner just described.
It will be appreciated by those skilled in the art, that
multiple messages can be stored as well, and recalled
for display individually using multiple actuations of
ADJ/Read switch 528.

Also connected to /O port 502 is real-time clock
{RTC) 234, such as the MC146818, manufactured by
Motorola, provides all the timing functions for the pre-
sentation unit. RTC 234 corresponds to time gener-
ating means 234 of FIG. 2. When messages are not
being displayed, CPU 504 controls the display of time
information, such as day and date, on LCD display
230. SET switch 524 allows the time information to be
set, or changed. MODE/HOLD switch 526 selects
which time information is to be changed, such as
hours, minutes, day or date information. ADJ/READ
switch 528 allows the information selected by
MODE/HOLD switch 526 to be incremented until the
desired information Is displayed.

Referance is now directed to FIG. 6 which shows
a pictorial view of the wrist worn presentation unit 600
corresponding to the presentation unit 22 of F1G. 1. As
shown, presentation unit 600 consists of a housing
602 which may be attached to the wrist by a wristband
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or strap (not shown). Housing 602 is constructed us-
ing methods and materiats welt known to one skilled
in the art, such as injection moided plastic, although
other materials may be used equally as well. Accass
to the electronics is through a metal cover (not
shown), such as plated sheet-metal or stainless steel
attached by screws (not shown) or other suitable fas-
teners to housing 602.

A display area 604 is provided for viewing either
a time or message display. FIG. 6 particularly shows
a message display 612 consisting of two lines, one of
which displays an area code, and one of which dis-
plays the phone number. It will be appreciated by
those skilled in the art that all the displayed informa-
tion may be ptaced on a single line, or that multiple
lines of information may be provided allowing for the
display of longer messages which may also include
alphanumeric information. Message number indicator
622 provides a visual indication of the message cur-
rently being displayed. This number corresponds to
the message number stored in the pager memory.
Depending upon the size of the memory in the pre-
sentation unit as compared to the pager, this number
could correspond to the message number as stored
in the presentation unit as well.

Switches 606, 608 and 610 provide control of the
time and message display functions. Annunciators
614, 616, 618 and 620 are provided which indicate the
status of the various functions provided by presenta-
tion unit 600, in addition to the time or message dis-
play 612. A detailed description of the time and mes-
sage display functions and annunciators will be pro-
vided shortly.

The display used in presentation unit 600 is pre-
ferably an LCD display which provides low current op-
eration and allows convenient time, message and an-
nunciator displays. As with similar wrist worn devices,
a light function may be provided for viewing the dis-
play in the dark.

Reference is now directed to FIG. 7 which de-
scribes the annunciator functions. As previously de-
scribed, each annunciator actually consists of several
graphic indicators, i.e. a bar and a triangle. It wilt be
appreciated other forms of the indicators, such as
other graphics or text, may be used without departing
from the scope or spirit of the present invention.

When the presentation unit is synchronized with
the pager, triangular CHANNEL indicator 614 is visi-
ble, as shown in FIG. 7. It will be appreciated that the
pager may be turned off during normal operation, as
might happen when the user turns the pager off each
evening; or the battery in the pager could discharge
to the point where the transmitter no longer transmits
the synchronization signal; or the output of the trans-
mitter may be corrupted by an extraneous signal, pre-
venting the presentation unit from detecting the syn-
chronization signal. When any of these events hap-
pen, the presentation unit continues to look for the
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synchronization signal to which it was previously syn-
chronized for a period of time. If after a number of at-
tempts to detect the synchronization signal, such as
two attempts, the controller stops searching for sync,
and triangular CHANNEL indicator 614 will begin to
flash as indicated in FIG. 7. The user is also audibly
alerted of the loss of synchronization by a short chirp
being generated and delivered by annunciator 232. It
will be appreciated by one skilled in the art that the
audible chirp could be periodically generated for a
period of time so as to insure the user is aware of the
loss of synchronization. The time interval could cor-
respond to the normal synchronization interval of six-
ty seconds, and may be repeated a number of times,
such as three times.

When synchronization is lost, the user must placae
the presentation unit in the channel acquisition mode,
as will be described shortly, to regain synchroniza-
tion. The channel acguisition mode is indicated by bar
CHANNEL indicator 616 being visible and flashing in
addition to triangular CHANNEL indicator 614, as
shown in FIG. 7. Within a short period of time, less
than ten seconds, only the triangular CHANNEL indi-
cator 614 will remain visible, indicating synchroniza-
tion has been successfully completed.

If the user purposefully turned off his pager,
flashing triangular CHANNEL indicator 614 would act
as a reminder to initiate synchronization with the pag-
er, the next time the pager is turned back on. Untii
then, the presentation unit acts as a conventional
watch, including an alarm feature.

An automatic method of synchronizing the pre-
sentation unit to the belt worn unit could be used in
place of the manually originated synchronization se-
quence, and methods for automatically synchronizing
a receiver with a transmitter are well known to those
skilled in the art.

However, the manual synchronization method
described is provided in lieu of an automatic syn-
chronization method as there will be times the user
will wish to use his presentation unit without the belt
worn unit. Also, because of the time duration between
synchronization signals, an automatic synchroniza-
tion method would substantially impact battery life,
unless a means for cancelling the synchronization
routine is provided, as would be required when the
belt worn unit is turned off.

As indicated in FIG. 7, the alarm annunciator op-
erates in a manner well known to those skilled in the
art. When the alarm function is not selected, neither
ALARM indicator 618 or 620 is visible. When the bar
ALARM indicator 620 is visible, the alarm is set.

Reference is now directed to FIG. 8, which shows
flow chart 800 indicating the functions controited by
switches 606, 608 and 610. Normally the presentation
unit displays time, as shown at block 802. As long as
switch 82, corresponding to Set switch 608 is not ac-
tuated, as shown at block 804, and switch S1, corre-
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sponding to Mode/Hold switch 606 is not actuated, as
shown at block 806, time information remains on the
display. Actuating switch S$2 608, as shown at block
804, places the presentation unit in the time setting
routine, as shown at block 808, which provides con-
ventional multiple switch time setting functions. The
use of multiple switches te adjust the time of a watch
are well known to one skilied in the art. Actuating
switch 81 606, as shown at block 806, while the time
is being displayed or after the time has been set will
cause the alarm time to be displayed, as shown at
block 810. Actuating switch $2 608, as shown at block
812, advances the presentation unit to the alarm set-
ting routine, as shown at block 818, which provides
conventional multiple switch alarm time setting func-
tions. The use of multiple switches to adjust the alarm
time for a watch are well known to one skilled in the
art. When alarm set routine, as shown at block 818,
is entered, the triangular ALARM indicator 618 be-
comes visible.

Actuating switch 83 610, as shown at block 814,
activates the alarm function, as shown at block 820,
and causes the bar ALARM indicator 620 to become
visible, Actuating switch S3 610, as shown at biock
814, a second time, causes the alarm to be deactivat-
ed, as shown at block 820. Actuating switch S1, as
shown at block 816, while the alarm time is being dis-
played or after the alarm time has been set, or acti-
vated, will cause the bar CHANNEL indicator 616 to
become visible, as shown at block 822. Actuating
switch S2 608, as shown at block 824, advances the
presentation unit to the sync acquisition routine, as
shown at block 828. The sync acquisition routine will
be described in detail with FIG. 9. Actuating switch
51, as shown at block 826, returns the presentation
unit to the normal time display mode, as shown at
block 802.

Reference is now directed to FIG. 9, which shows
flow chart 900 indicating the sync acquisition mode.
When the user has entered the sync acquisition mode
as previously described in FIG. 8, synchronization
means 236 supplies power to receiver 222 (as shown
in FIG. 5) continuously, as shown at block 902.
Timer/counter 516 is set to a time interval, such as ten
seconds, as shown at block 904, which is long enough
for the user to actuate and hold RESET (P1)} switch
454 and actuate TRANSMIT (P2) switch 452, as
shown at block 908. A synchronization signal is then
transmitted over the second communications chan-
nel, which when detected, as shown at block 908, sus-
pends power to the receiver, as shown at block 911,
and resets timer/counter 432 to the sync interval time
Tl op sixty seconds, establishing the sync timer, as
shown at block 912, The bar CHANNEL indicator 616
is turned off and the triangular CHANNEL indicator
stops flashing, as shown at block 914, and the unitre-
turns to the time display, as shown at block 916, com-
pleting the resynchronization of the two units.
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If the synchronization signat is not detected, as
shown at block 908, within the ten seconds time in-
terval, as shown at block 910, power to the receiver
is suspended, as shown at block 917, and an audible
chirp is generated, as shown at block 918, indicating
the two units failed to synchronize. Triangular CHAN-
NEL indicator 614 will continue to flash as shown at
block 920, and the unit will return to the time display,
as shown at block 916, The user must reenter the
sync acquisition mode, as previously described, to
again attempt to resynchronize the two units.

Reference is now directed to FIG. 10 which
shows the signailing format of the Golay Sequential
{GSC) Code. The GSC code format is one of a num-
ber of formats in use today to provide the basic com-
munications between the system transmitter operat-
ing on the first communications channel and the belt
worn pager. Other coding formats, such as the POC-
SAG signalling format, can be also be used without
departing from the scope or spirit of the present in-
vention.

FIG. 10A shows that data messages are transmit-
ted beginning with an address which identifies the
pager to which the message is being sent, followed by
one or more data blocks containing the message in-
formation.

As shown in FIG. 10B, addresses used in the
GSC signalling format consist of a fourteen bit com-
ma, which is an alternating one/zero pattern trans-
mitted at twice the bit rate of the address information.
Following the comma are two Golay words, a word 1
and aword 2, separated by a half bit space. Each Go-
lay word consists of twelve information bits followed
by eleven parity bits, as shown in FIG. 10C for a totai
of twenty-three bits. The Golay word 1's are selected
from a group of fifty binary words and their comple-
ments, for a total of one hundred unique word 1's.
Likewise, the Golay word 2's are selected from a dif-
ferent group of 2048 binary words and their comple-
ments, for a total of 4098 unique word 2's.

As shown in FIG. 10D, the format of the data
block following the Golay address consists of a half
bit space followed by eight data words encoded in a
15,7 BCH format. The length of the data block is the
same as a Golay address, allowing simple interleav-
ing of address and data information.

Up to now the communications on the second
communications channel between the belt worn pag-
er and separate presentation unit has been described
in detail, considering only the situation involving a sin-
gle user and further considering the transmissions to,
in effect, be identical to, but delayed from, the first
communications channel. Several problems ¢an oc-
cur when multiple users are in close proximity to each
other, as shown in FIG. 11. The two users are repre-
sented by receiver 1102 which normally communi-
cates to presentation unit 1104 over second commu-
nications channel 11086, and receiver 1108 which nor-
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mally communicates to presentation unit 1110 over
second commurnications channel 1112, as shown in
FIG. 11A. Both receivers operate on the same first
communications channel, however, because they
have different addresses assigned to each of them,
only those messages directed to them are received.
Both users also share a common second communica-
tions channel or frequency, and as shown, when re-
ceiver 1102 transmits the message received over the
second communications channel 1106 to presenta-
tion unit 1104, presentation unit 1110 can also receive
the same message over second communications
channel 1114. In general, however, presentation unit
1110 will not receive the message because it is syn-
chronized with receiver 1108, not with receiver 1102.
As shown in FIG. 11B, receiver 1102 generates a syn-
chronization pulse 1118 which is 53 msec long once
avery sixty seconds to which presentation unit 1104
is synchronized. Presentation unit 1104 does not then
look at the channel until sixty seconds later for syn-
chronization pulse 1120. Because presentation unit
1110 is synchronized to receiver 1108, and receiver
1108 and receiver 1102 were randomly synchronized
as previously described, only the presentation unit
synchronized with receiver 1102 would receive the
message over the second communications channel.
In a large population of receivers and presentation
units, chances are approximately 1 in 1000 that the
wrong presentation unit will receive a message from
another unit. If the oscillators in receiver 1102 and
1108 did not vary over time or temperature, receiver
1102 would always generate a synchronization pulse
1118 which is separated from receiver 1108 synchron-
ization pulse 1122 by Tx seconds 1126. Since the os-
cillators are not high stability, over time the synchron-
ization pulses 1128 and 1130 will eventually overiap
for a period of time as shown in FIG. 11C. When this
happens, presentation unit 1110 may receive a mes-
sage transmitted to presentation unit 1104 by receiver
1102,

When the transmissions overiap as described,
the receiver section of presentation unit 1110 can be
captured by the signai generated by the transmitter
in receiver 1102. When this occurs, transmissions
generated by receiver 1108 to presentation unit 1110
could be interfered with, as both receiver 1102 and re-
ceiver 1108 are simuitaneously transmitting on the
same frequency, thus creating another problem.

Since users are capable of initiating synchroniza-
tion of the presentation unit to the belt worn receiver,
a user could also atternpt to synchronize his presen-
tation unit to the receiver of another user. When this
happens, the security of the messages received by
one user on the first communications channel would
be compromised because of the common synchroni-
zation signal being employed on the second commu-
nications channel.

Reference now is directed to FIG. 12 which
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shows the secure synchronous signalling format
1200 which is utilized in the preferred embodiment of
the present invention to prevent faising of a presen-
tation unit either intentionally, or unintentionally. In
ptace of a common synchronization signal shown in
FIG. 3, coded synchronization signals, or sync ad-
dresses 1202 and 1208 are provided. As shown in
FIG. 12, where data blocks are continued, each data
block 1204 is preceded by a sync address 1202. Each
presentation unit is programmed to a unique sync ad-
dress. In the preferred embodiment of the present in-
vention, the sync address 1202 programmed corre-
sponds to the word 2 of the GSC address to which the
belt worn receiver is programmed. Since there are
4098 word 2's which are randomly assigned in a typ-
ical paging system, each presentation unit can be in-
dividually programmed with a correspondingly as-
signed coded sync signal, or sync address. As previ-
ously described, the assigned sync address is used
to identify transmissions including data, and the in-
verse sync address identifies a synchronization sig-
nal. The sync address insures messages are not re-
ceived by presentation units in close proximity to an-
other user who has just received a message.

While the sync address provides message secur-
ity for transmission on the secand communications
channel, it does not overcome the problem of two re-
ceivers transmitting in essentially the same time
frame, as previously described in FIG. 11c. When the
transmissions overlap, one or both presentation units
may miss transmissions due to the receiver being
captured by the transmitter of the other unit. If this oc-
curs for more than two frames, which is very likely,
the presentation units would lose synchronization
and shut down, as previously described. When this
happens, it will be appreciated that the transmissions
could overlap for a pericd of time of ten minutes or
longer, depending upon the relative stabilities of the
oscillators of the two units. This problem can be over-
come by randomly assigning different transmission
time intervals to different units, such as sixty sec-
onds and sixty seconds plus and minus one second,
resulting in transmissions between different unit pre-
cessing In tima. By staggering the transmission inter-
vals as described, when two units transmissions
overlap, it would be only for, at most, a single trans-
mission, rather than for the extended period of time
possible where only a single fixed length transmis-
sion time interval is involved. The assignment of
transmission time intervals can be linked to the coded
synchronization word or can be completely random. It
will be appreciated any system of assigning transmis-
sion times cannot guarantee that two units can still
experiencea the interference problem by both being
assigned the same transmission time.

Reference is directed back to FIG. 5. RAM B 506
is a specific section of RAM set aside to store the
sync address corresponding to the word 2 of the belt
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worn unit. ROM B 510 is a specific section of ROM
set aside to store a common synchronization word
which is required to allow the wrist worn presentation
unit to be programmed. The programming procedure
will be discussed in detail shortly.

It will be appreciated by those skilled in the art,
that the concept of the coded synchronization word
described for providing the battery saving function on
the second communications channel can also be ap-
plied to the first communications channel. Synchron-
ous systems, such as POCSAG, have periods of time,
especially in the evening and night hours, when very
few messages are received for transmission. In the
POCSAG signalling format, as shown in FIG. 13, pow-
er is supplied to the receiver such that sync code is
received, thereby maintaining system synchroniza-
tion, and for an additional time interval corresponding
to one of the following eight frames comprising the
batch such as frame 2, In this manner, the battery
saving function is provided. FIG. 13B shows the for-
mat of a typical POCSAG address, while FIG. 13C
shows the format of a typical POCSAG data block.
Each frame can consist of two addresses or an ad-
dress followed by a data block. Messages longer than
one data biock are transmitted continuing into the fol-
lowing frames.

Within the POCSAG signalling format power is
supplied to all receivers during the sync code and the
assigned frame. There is no provision for inhibiting
the power supplied to the receiver for particular
frames. By inhibiting power being supplied to the re-
ceiver during the assigned frame when no addresses
are to be transmitted, additional battery saving is ob-
tained. in the preferred embodiment of the present in-
vention, where a synchronous signalling format, such
as POCSAG, is used for the first communications
channel, a non-inverted sync code is used to indicate
addresses and data messages will be transmitted in
the following frames. An inverted sync code indicates
no address or data messages are in queue for trans-
mission. As such power need not be supplied during
the assigned frame, until the next expected sync
code in the next batch. It will also be appreciated by
one skilled in the art that the definition of inverted and
non-inverted sync word described above is a matter
of choice.

When a sync address is provided for communica-
tion between the pager and presentation unit, it is
most convenient to provide both synchronization of
the two units and reprogramming of the sync address
in the same operation, thereby sliminating any con-
fusion on the part of the user, as to whether the sync
loss is due to corruption of the synchronization signal
causing loss of sync, or loss of sync address in the
presentation unit.

When the presentation unit is to be programmed,
both the pager and the presentation unit assigned a
common sync¢ address that is stored in the ROMs of
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each units. This common sync address allows the two
units to communicate for the programming operation.
The unique address to which the pager is program-
med, is transmitted to the presentation unit as if it
were a data message following the common sync ad-
dress. Unlike a standard data message which is stor-
ed in RAM A and then dispiayed, the unique address
is stored in RAM B of the presentation unit. This be-
comes the permanent sync address used in commu-
nication between the two units. In this manner, re-
synchronization and reprogramming is easily accom-
plished. New presentation units are easily program-
med to communicate with an existing pager, or new
pagers are easily programmed to communicate with
existing presentation units. This is especiatly impor-
tant where a problem in one of the units is encoun-
tered requiring service, a replacement for either unit
will work with the remaining unit. When the presenta-
tion unit is considered a jewelry item, as may be the
case with a female user, a single pager can commu-
nicate to wrist worn presentation units, broach or pen-
dant type presentation units, or any other form factor,
and be change and resynchronized as often as de-
sired.

Reference is now directed to FIG. 14 which
shows flow chart 1400 indicating the maodification to
the sync acquisition mode, previously described in
FIG. 9, which provides programming of the sync ad-
dress. When the user has entered the sync acquisi-
tion mode as previously described in FIG. 8, power
switch 236 supplies power to receiver 222 (as shown
in FIG. 5) continuously, as shown at block 1402.
Timer/counter 516 is setto a time interval, such as ten
seconds, as shown at block 1404, which is long
enough for the user to actuate and hold RESET (P1)
switch 454 and actuate TRANSMIT (P2) switch 452,
as shown at block 1406. A synchronization signal is
then transmitted over the second communications
channel, which when detected, as shown at block
1408, suspends power to the receiver, as shown at
block 1411, and resets timer/counter 432 to the sync
interval time T1 of sixty seconds, establishing the
sync timer, as shown at block 1412. The bar CHAN-
NEL indicator 616 is turned off and the triangular
CHANNEL indicator stops flashing, as shown at block
1414, and the unit returns to the time display, as
shown at block 1416, completing the resynchroniza-
tion of the two units.

If the synchronization signal is not detected, as
shown at block 1408, within the ten seconds time in-
terval, as shown at block 1410, power to the receiver
is suspended, as shown at block 1417, and an audible
chirp is generated, as shown at block 1418, indicating
the two units failed to synchronize. Triangular CHAN-
NEL indicator 614 will continue to flash as shown at
block 1420, and the unit will return to the time display,
as shown at block 1416. The user must reenter the
channel acquisition mode, as previously described, to
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again attempt to reprogram the presentation unit and
resynchronize the two units.

An apparatus comprising a belt or pocket worn
unit and a wrist worn presentation unit has been de-
scribed. The belt or pocket worn unit operates on a
first, or conventional, communications channel and
pravides excelient receiver sensitivity, reliable mes-
sage reception, and good battery life. Messages re-
ceived by the belt or pocket worn unit are stored within
the unit and then retransmitted on a second commu-
nications channel to a wrist worn presentation unit.
When received, the message is stored within the wrist
worn unit where it is conveniently displayed. Annun-
clators in the belt or pocket worn unit and/or the wrist
worn presentation unit alert the user of a received
message. Switches are provided on the units which
allow resetting of the alerts on either or both of the
units, retransmission of previously received messag-
es from the belt or pocket worn unit ta the wrist worn
presentation unit, and review of messages currently
stored in the wrist worn presentation unit.

While the description provided has been primar-
ily focused on a simplex transmission between the
belt worn unit and the wrist wern presentation unit, it
wiil be appreciated that additional benefit can be ob-
tained if a duplex transmission channel is provided for
the second communications channel. A duplex oper-
ation is easily achieved by replacing transmitter 218
as shown in FIGS. 2 and 4 with a transceliver and re-
placing the second receiver section 222 also with a
transceiver.

When duplex channel operation is provided,
transmissions from the belt worn unit to the wrist
worn presentation unit provide data messages, while
transmissions from the wrist worn presentation unitto
the belt worn unit are for control, such as channel ac-
quisition, and recall of previously received messages,
just to name a few. The reliability of communications
between the belt worn unit and the wrist worn unit can
also greatly be improved as messages received in er-
ror by the wrist worn unit can be corrected by an au-
tomatic request to retransmit the message. Also, such
issues as the time delay encountered in transmitting
a previously received message from the belt worn
unit to the wrist worn presentation unit can be elimin-
ated as the receiver in the presentation unitcan be im-
mediately energized without interrupting the previ-
ously described synchronization cycles.

With duplex operation, the belt worn unit no lon-
ger need be accessible to the user. It can now be worn
in a pocket or placed in a purse with only the wrist
worn presentation unit being visible. No one need
know the user has complete communications as the
"pager” is no longer visible.

A coded synchronization system is provided for
communications between the belt worn unit and the
wrist worn presentation unit The coded synchroniza-
tion system provides improved battery life and secure
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communications. When implemented on the main
communications channel, the coded synchronization
system can provide improved battery life for the belt
worn unit which is a function of the system loading.

Claims

1. A method for providing a battery saving function
for a battery powered personal communications
receiver (22), the receiver (22) normally being
powered during & first predetermined time inter-
val for receiving synchronization signals, and dur-
ing at least one of a plurality of additional prede-
termined time intervals to which the receiver is
assigned following the synchronization signal for
receiving coded message signals, said method
CHARACTERIZED BY the steps of;

generating and transmitting a first {302)
coded synchronization signal during the first pre-
determined time interval when coded message
signals are to be transmitted in at least one of the
plurality of additional time intervals;

generating and transmitting a seccnd
{326) coded synchronization signal in place of the
first coded synchronization signal during the first
predetermined time interval when coded mes-
sage signals are not to be transmitted in any of
the plurality of additional time intervais;

maintaining receiver (22) synchronization
with the system (10) when either the first (302) or
the second (326) coded synchronization signals
are received during the first predetermined time
interval; and

suspending the supply of power to the re-
ceiver section (222) substantially immediately
following the receipt of the second (326) syn-
chronization signal,

whereby the supply of power to the receiv-
er section (222) is suspended during the addition-
al time interval in which coded message signals
are not to be transmitted.

2. The method according to claim 1 wherein the first
and second synchronization signals are coded bi-
nary information.

3. The method according to claim 2 wherein the sec-
ond (326) synchronization signal is the comple-
ment of the first (302) synchronization signal.

4. Asystem (10) providing a battery saving function
for a personal communications receiver (22), the
receiver (22) normally being powered during a
first predetermined time interval for receiving
synchronization signals, and during at least one
of a plurality of additional predetermined time in-
tervals to which the receiver is assigned following
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the synchronization signal, for receiving coded
message signals, said system CHARACTER-
IZED BY:

sync generating means (206), for periodi-
cally generating the synchronization signals, the
synchronization signals being coded, said sync
generating means generating a first coded syn-
chronization signal during the first predetermined
time interval when coded message signals are to
be transmitted in at least one of the plurality of
additional time intervals, said sync generating
means further generating a second coded syn-
chronization signal in place of said first coded
synchronization signal during the first predeter-
mined time interval when coded message signals
are nct to be transmitted in any of the plurality of
additional time intervals;

transmitter means (218), coupled to said
sync generating means (208), for transmitting
the coded synchronization and coded message
signals;

battery powered receiver means (222) for
receiving and detecting the transmitted coded
synchronization and coded message signals; and

controller means (224,236), responsive to
said received coded synchronization signals dur-
ing the first predetermined time interval for main-
taining receiver synchronization, said controller
means (224,236) supplying power to said receiv-
er means (222) for the additional time interval for
receiving coded message signals when the first
synchronization signal is received during the first
predetermined time interval, and suspending the
supply of power to said receiver means (222) for
the additional time interval when the second syn-
chronization signal is received during the first
predetermined time interval.

The system for transmitting messages according
to claim 4 wherein the first and second synchron-
ization signals are coded binary information.

The method according to claim 2 wherein the sec-
ond (326) synchronization signal is the comple-
ment of the first (302) synchronization signal.

A personal communications receiving system
(10) including
a first receiver (16) having,

a first receiver portion {204) for re-
ceiving and detecting coded message signals in-
cluding selective call signaling and message in-
formation being transmitted on a first communi-
cation channel,

an address memory (210) for stor-
ing predetermined address information,

a controller (208), coupled to said
receiver portion (204) and to said address mem-
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ory (210}, said controller (208) generating a con-
trol signal in response to the selective call signal-
ing matching the predetermined address informa-
tion, said personal communication system fur-
ther CHARACTERIZED BY:

said controller further having

sync generating means {206), for periodi-
cally generating first (302) and second (326) cod-
ed synchronization signals, said sync generating
means {206) being responsive to the control sig-
nal for generating the first (302) coded synchron-
ization signal, at least once, in place of the sec-
ond (326) coded synchronization signal when
coded message signals are received, and

transmitter means (218), coupled to said
controller (208) for transmitting the coded syn-
chronization signals on a second communica-
tions channel, said transmitter means (218) fur-
ther transmitting the received coded message
signals during an additional time interval follow-
ing the transmission of the first {(302) coded syn-
chronization signal; and

a second receiver means (22) sep-
arate from the first receiver (16) having,

& second receiver portion (222), for
receiving and detecting the coded synchroniza-
tion and coded message signals transmitted on
the second communications channel, and

second controller means (224,
238), coupled to said second receiver portion
(222), and responsive to the detected coded syn-
chronization signals, for supplying power to said
second receiver portion (224) in synchronism
with the transmitted coded synchronization sig-
nals, said second controller means (224, 236)
further supplying power to said second receiver
portion {222) for an additional time interval to re-
ceive the coded message signals when the first
(302) coded synchronization signal is received,
and further suspending the supply of power to
said second receiver means (222) for the addi-
tional time interval when the second (326) coded
synchronization signal is received.

The system of claim 7 further comprising second
memory means (226) for storing address infor-
mation corresponding to the predetermined ad-
dress information stored in said address memory
{210), said address information defining the cod-
ed synchronization signals.

The system according to claim 7 wherein said
second (326) coded synchronization signal is the
complement of the first (302) coded synchroniza-
tion signal.
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Patentanspriiche

1.

Ein Verfahren zum Bereitstellen einer
Batteriesparfunktion bei einem batteriebetriebe-
nen, persdnlichem Kommunikationsempfénger
(22), wobei der Empfinger (22) normalerweise
wihrend eines ersten, vorbestimmten Zeitinter-
valls zum Empfangen von Synchronisationssi-
gnalen und wahrend wenigstens eines einer
Mehrzahl von zusé#tzlichen, vorbestimmten Zeit-
intervallen mit Energie versorgt wird, denen der
Empfénger dem Synchronisationssignal folgend
zum Empfangen von codierten Nachrichtensi-
gnalen zugeordnet wird, wobei das genannte
Verfahren gekennzeichnet ist durch die Schritte:
Erzeugen und Senden eines ersten (302), co-
dierten Synchronisationssignals wéhrend des er-
sten, vorbestimmten Zeitintervalls, wenn codier-
te Nachrichtensignale in wenigstens einem der
Mehrzahl von zusatzlichen Zeitintervatllen ge-
sendet werden sollen;

Erzeugen und Senden eines zweiten (326), co-
dierten Synchronisationssignals statt des ersten,
codierten Synchronisationssignals wahrend des
ersten, vorbestimmten Zeitintervalls, wenn co-
dierte Nachrichtensignale nicht in irgendeinem
der Mehrzahl von zusétzlichen Zeitintervalien
gesendet werden sollen;

Beibehalten der Synchronisation des Empfan-
gers (22) mit dem System (10), wenn entweder
die ersten (302) oder die zweiten (326), codierten
Synchronisationssignale wahrend des ersten,
vorbestimmten Zeitintervalls empfangen wer-
den; und

Unterbinden der Energiezufuhr zu dem Empfén-
gerabschnitt (222) im wesentlichen unmittelbar
nach dem Empfang des zweiten (326) Synchro-
nisationssignals,

wodurch die Energiezufuhr zu dem Empfénger-
abschnitt (222) wahrend des zusétziichen Zeitin-
tervalis unterbunden ist, in dem codierte Nach-
richtensignale nicht {ibertragen werden.

Das Verfahren gemas Anspruch 1, in dem die er-
sten und zweiten Synchronisationssignale co-
dierte, bindre Informationen sind.

Das Verfahren gemafl Anspruch 2, in dem das
zweite (326) Synchronisationssignal das Kom-
plement des ersten (302) Synchronisationssi-
gnals ist.

Ein System (10) zum Liefern einer
Batteriesparfunktion fiir einen personeilen Kom-
munikationsempfénger (22), wobei dem Empfan-
ger (22) normalerweise wihrend eines ersten,
vorbestimmten Zeitintervalls zum Empfangen
von Synchronisationssignalen und wéhrend we-
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nigstens eines von einer Mehrzahl von zusitzli-
chen, vorbestimmten Zeitintervallen, denen der
Empfénger nach dem Synchronisationssignal zu-
geordnetwird, Energie zugefihrt wird, um codier-
te Nachrichtensignale zu empfangen, wobei das
genannte System gekennzeichnet ist durch:
eine  Synchronisationserzeugungseinrichtung
{206), um periodisch die Synchronisationssigna-
le zu erzeugen, wobei die Synchronisationssi-
gnale codiert sind, die genannte Synchronisati-
onserzeugungseinrichtung ein erstes, codiertes
Synchronisationssignal wihrend des ersten, vor-
bestimmten Zeitintervalls erzeugt, wenn codierte
Nachrichtensignale in wenigstens einem der
Mehrzah! von zusétzlichen Zeitintervallen lber-
tragen werden sollen, die genannte Synchronisa-
tionserzeugungseinrichtung ferner ein zweites,
codiertes Synchronisationssignal statt des ge-
nannten ersten, codierten Synchronisationssi-
gnals wahrend des ersten, vorbestimmten Zeitin-
tervalls erzeugt, wenn codierte Nachrichtensi-
gnale nicht in irgendeinem der Mehrzah! von zu-
sitzlichen Zeitintervallen gesendet werden sol-
len;

eine Sendereinrichtung (218), die mit der ge-
nannten  Synchronisationserzeugungseinrich-
tung (206) gekoppelt ist, um die codierten
Synchronisations- und codierten Nachrichtensi-
gnale zu senden;

eine batteriegespeiste Empféngereinrichtung
{222), um die gesendeten, codierten
Synchronisations- und codierten Nachrichtensi-
gnale zu empfangen und zu erfassen; und

eine Steuereinrichtung (224, 238), die auf die ge-
nannten empfangenen, codierten Synchronisati-
onssignale wahrend des ersten, vorbestimmten
Zeitintervalls zum Beibehalten der Empfidnger-
synchronisation reagiert, wobei die genannte
Steuereinrichtung (224, 236) Energie der ge-
nannten Empfangereinrichtung (222) wahrend
des zusétzlichen Zeitintervalls zum Empfangen
von codierten Nachrichtensignalen liefert, wenn
das erste Synchronisationssignal wahrend des
ersten, vorbestimmten Zeitintervalls empfangen
wird, und die Zufuhr von Energie zu der genann-
ten Empfangereinrichtung (222) wihrend des zu-
satzlichen Zeitintervalls unterbindet, wenn das
zweite Synchronisationssignal wahrend des er-
sten, vorbestimmten Zsitintervalls empfangen
wird.

Das System zum Senden von Mitteilungen ge-
maBk Anspruch 4, in dem die ersten und zweiten
Synchronisationssignale codierte, bindre Infor-
mationen sind.

Das Verfahren gemaf Anspruch 2, in dem das
zweite (326) Synchronisationssignal das Kom-
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plement des ersten (302) Synchronisationssi-
gnals ist.

Ein personelles Kommunikationsempfangssy-
stem (10) umfassend

einen ersten Empfanger (18), der einen ersten
Empfangsabschnitt (204} zum Empfangen und
Erfassen von codierten Nachrichtensignalen ein-
schiieBlich einer selektiven Anrufsmeldung und
Nachrichteninformationen hat, die auf einem er-
sten Kommunikationskanal gesendet werden,
einen Adressenspeicher (210} zum Speichern
vorbestimmter Adresseninformationen,

eine Steuereinrichtung (208), die mit dem ge-
nannten Empfingerabschnitt (204) und dem ge-
nannten Adressenspeicher (210) gekoppeit ist,
wobei die genannte Steuereinrichtung (208) ein
Stauersignal in Reaktion auf die selektive Anrufs-
meldung erzeugt, die zu den vorbestimmten
Adresseninformationen paft, wobei das genann-
te personelie Kommunikationssystem ferner ge-
kennzeichnet ist durch:

die genannte Steuereinrichtung hat ferner eine
Synchronisationserzeugungseinrichtung (208),
um periodisch erste (302) und zweite (326), co-
dierte Synchronisationssignale zu erzeugen, wo-
bei die genannte Synchronisationserzeugungs-
einrichtung (206) auf das Steuersignal zum Er-
zeugen des ersten (302), codierten Synchronisa-
tionssignais zumindest einmal statt des zweiten
(3268), codierten Synchronisationssignals rea-
giert, wenn codierte Nachrichtensignale empfan-
gen werden, und

gine Sendereinrichtung (218), die mit der ge-
nannten Steuereinrichtung (208) zum Senden
der codierten Synchronisationssignale auf einem
zweiten Kommunikationskanal gekoppelt ist, wo-
bei die genannte Sendereinrichtung (218) ferner
die empfangenen, codierten Nachrichtensignale
wahrend eines zusétzlichen Zeitintervalls nach
dem Ubertragen des ersten (302), codierten Syn-
chronisatienssignals sendet; und

eine zweite Empfangereinrichtung (22), die von
dem ersten Empfanger (16) getrennt ist und auf-
weist

einen zweiten Empfangerabschnitt (222), um die
codierten Synchronisations- und codierten Nach-
richtensignale zu empfangen und zu erfassen,
die auf den zweiten Kommunikationskanal ge-
sendet werden, und

eine zweite Steuereinrichtung (224, 236), die mit
dem genannten zweiten Empféngerabschnitt
(222) gekoppelt ist und auf die erfaliten, codier-
ten Synchronisationssignale reagieren, um Ener-
gie dem genannten zweiten Empféngerabschnitt
{224) synchron zu den {bertragenen, codierten
Synchronisationssignalen zuzufiihren, wobei die
genannte zweite Steuereinrichtung (224, 236)
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ferner Energie dem genannten zweiten Empfan-
gerabschnitt (222) wihrend eines zusétzlichen
Zeitintervalls zufiihrt, um dle codierten Nachrich-
tensignale zu empfangen, wenn das erste (302}, co-
dierte Synchronisationssignal empfangen wird,
und ferner die Energiezufuhr zu der genannten
zweiten Empfangereinrichtung (222) wihrend
des zusatzlichen Zeitintervalls unterbindet, wenn
das zweite (326), codierte Synchronisationssi-
gnal empfangen wird.

Das System des Anspruches 7, das ferner um-
falt eine zweite Speichereinrichtung (226) zum
Speichern von Adresseninformationen, die den
vorbestimmen Adresseninformationen entspre-
chen, die in dem genannten Adressenspeicher
(210) gespeichert sind, wobei die genannten
Adresseninformationen die codierten Synchroni-
sationssignale festlegen.

Das System gemaR Anspruch 7, in dem das ge-
nannte zweite (326), codierte Synchronisations-
signal das Komplement des ersten (302), codier-
ten Synchronisationssignals ist.

Revendications

1.

Procédé destiné & proposer une fanction d'éco-
nomie de batterie pour un récepteur de commu-
nications personnel alimenté par batterie (22), le
récepteur (22) étant normalement alimenté pen-
dantun premier intervalle de temps prédéterminé
pour recevoir des signaux de synchronisation, et
pendant au moins 'une des pluralités d'interval-
les de temps prédéterminés supplémentaires
auxquels le récepteur est assigné apras le signal
de synchronisation pour recevoir des signaux de
messages codés, |ledit procédé étant caractérisé
par les étapes consistant en

génération et transmission d’'un premier
signal de synchronisation codé (302) pendant le
premier intervaile de temps prédéterminé lorsque
des signaux de messages codés doivent étre
transmis dans au moins I'une des pluralités d'in-
tervalles de temps supplémentaires ;

génération et transmission d'un deuxiéme
signal de synchronisation codé (326) en rempla-
cement du premier signal de synchronisation
codé pendant le premier intervalle de temps pré-
déterminé lorsque des signaux de messages co-
dés ne doivent pas &tre transmis dans 'une quel-
conque des pluralités d'intervalles de temps sup-
plémentaires ;

maintien de la synchronisation du récep-
teur (22} avec le systéme (10} lorsque le premier
{302) ou le deuxiéme (326) signal de synchroni-
sation codé est regu pendant le premier intervalle
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de temps prédéterminé; et

coupure de l'alimentation de ia section ré&-
cepteur (222) essentiellement immédiatement
aprés la réception du deuxiéme signal de syn-
chronisation (326),

grace & quoil'alimentation de la section ré-
cepteur (222) est coupée pendant I'intervalle de
temps supplémentaire dans lequei des signaux
de messages codés ne doivent pas étre trans-
mis.

Procédé selon la revendication 1, dans lequel les
premier et deuxidme signaux de synchronisation
sont des informations binaires codées.

Procédé selon la revendication 2, dans lequel le
deuxiéme signal de synchronisation (326) est le
complément du premier signal de synchronisa-
tion (302).

Systémae (10) fournisant une fonction d’économie
de batterie pourun récepteur de communications
personnel (22), le récepteur (22) étant normale-
ment alimenté pendant un premier intervalle de
temps prédéterminé pour recevoir des signaux
de synchronisation, et pendant au moins l'une
des pluralités d'intervalles de temps prédétermi-
nés supplémentaires auxquels le récepteur est
assigné aprés le signal de synchronisation, pour
recevoir des signaux de messages codés, ledit
systdme étant caractérisé par:

un moyen de génération sync (208), pour
générer périodiquement les signaux de synchro-
nisation, les signaux de synchronisation étant co-
dés, ledit moyen de génération sync générant un
premier signal de synchrenisation codé pendant
le premier intervalle de temps prédéterminé lors-
que des signaux de messages codés doivent étre
transmis dans au moins 'une des pluralités d'in-
tervalles de temps supplémentaires, ledit moyen
de génération sync générant, de plus, un deuxié-
me signal de synchronisation codé a la place du-
dit premier signal de synchronisation codé pen-
dant le premier intervalle de temps prédéterminé
lorsque des signaux de messages codés ne doi-
vent pas étre transmis dans I'une quelconque
des pluralités d'intervalles de temps prédétermi-
nés;

un moyen émetteur (218) couplé avec ledit
moyen de génération sync (206), pour transmet-
tre les signaux de messages codés et de syn-
chronisation codés;

un moyen récepteur alimenté par batterie
(222) pour recevoir et détecter les signaux de
messages codés et de synchronisation codés
transmis; et

un moyen contrdleur (224, 236), accessi-
ble auxdits signaux de synchronisation codés re-
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¢us pendantle premier intervalle de temps préde-
terminé pour maintenir la synchronisation du ré-
cepteur, ledit moyen contrdleur (224, 236) four-
nissant I'alimentation audit moyen récepteur
(222) pendant l'intervalle de temps supplémen-
taire pour recevoir des signaux de messages co-
dés lorsque le premier signal de synchronisation
est regu pendant e premier intervalle de temps
prédéterminé, et coupant I'alimentation dudit
moyen récepteur (222) pendant lintervalle de
termps supplémentaire lorsque le deuxiéme si-
gnal de synchronisation est regu pendant le pre-
mier intervalle de temps prédéterminé.

Systéme de transmission de messages selon la
revendication 4, dans lequel les premier et
deuxiéme signaux de synchronisation sont des
informations binaires codées.

Procédé selon la revendication 2, dans lequel le
deuxieéme signal de synchronisation {326) est le
complément du premier signal de synchronisa-
tion (302).

Systéme de réception de communications per-
sonnel {10) comprenant
un premier récepteur (16) comportant,
une premiére partie récepteur (204)
pour recevoir et détecter des signaux de messa-
ges codés incluant la signalisation d'appel sélec-
tif et des informations de messages a transmet-
tre sur un premier canal de communications,
une mémoire d'adresses (210) pour
stacker des informations d’adresses prédétermi-

nées,
un contréleur (208), coupié avecla-

dite partie récepteur (204) et avec ladite mémoire
d’adresses (210), ledit contrdleur (208) générant
un signal de commande en réponse & la signali-
sation d'appel sélectif coincidant avec les infor-
mations d'adresses prédéterminées, ledit systé-
me de communications personnel étant, de plus,
caractérisé par :

ledit contrdleur comprenant, de plus

un moyen de génération sync (206}, pour
générer périodiquement un premier (302) et un
deuxiéme (326} signal de synchronisation codé,
ledit moyen de génération sync (206) étant ac-
cessible au signal de commande pour générer le
premier signal de synchronisation codé (302), au
moins une fois, 4 la place du deuxiéme signal de
synchronisation codé (326) lorsque des signaux
de messages codés sont regus, et

un moyen émetteur (218), couplé avec le-
dit contrdleur (208) pour transmettre les signaux
de synchronisation codés sur un deuxiéme canal
de communications, ledit moyen émetteur (218)
transmettant, de plus, les signaux de messages
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codés regus pendant un intervalle de temps sup-
plémentaire aprés la transmission du premier si-
gnal de synchronisation codé (302); et
un deuxiéme moyen récepteur (22) séparé
du premier récepteur (16) comportant, 5
une deuxiéme partie récepteur
{222), pour recevoir et détecter les signaux de
messages codés et de synchronisation codés
transmis sur le deuxiéme canal de synchronisa-
tion, et 10
un deuxigme moyen contrbleur
(224, 236), couplé avec ladite deuxidme partie ré-
cepteur (222), et accessible aux signaux de syn-
chronisation codés détectés, pour fournir I'ali-
mentation & ladite deuxidme partie récepteur 15
{224) en synchronisation avec les signaux de
synchronisation codés transmis, ledit deuxidme
moyen contrdleur {224, 236) fournissant, de plus,
I"alimentation & ladite deuxiéme partie récepteur
{222) pendant un intervalle de temps supplémen- 20
taire pour recevoir les signaux de messages co-
dés lorsque le premier signal de synchronisation
codé (302) est regu, et coupant, de plus, I'alimen-
tation dudit deuxidme moyen récepteur (222)
pendant lintervalle de temps supplémentaire 25
lorsque le deuxidme signal de synchronisation
codé (326) est regu.

Systéme selon la revendication 7 comprenant, de
plus, un deuxiéme moyen de mémoire (226) pour 30
stocker des informations d'adresses correspon-
dant aux informations d'adresses prédétermi-
nées stockées dans ladite mémoire d'adresses
{210), lesdites informations d'adresses définis-
sant les signaux de synchronisation codés. 35

Systéme selon la revendication 7, dans lequel le-
dit deuxiéme signal de synchronisation codé

(326) est le complément du premier signal de syn-
chronisation codé (302). 40

50
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