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messages. Therefore, an object of the invention is to pro- This invention
relates to a portable paging de-  vide a selective paging receiver that
enables the vice for enabling a user to receive a paging mes-  user to
grasp the information in long messages sage transmitted to him from another
location, and   5   without scrolling through their entire contents. A more
particularly to a selective paging receiver with  more particular object is
to provide a paging re- a message display capable of reading out received
ceiver with a display having a "summary display message data and selecting
the type of control     function", by which is meant the ability to
indicate used to show it to the user by means of the        the contents of
received messages by a partial display. The invention also relates to a
method for  10  display, key word display, abbreviated display, or
conveying messages to a remote user of a paging    message type display.
Yet a further object is to receiver.
provide this summary display function within the Radio receivers for paging
that include a mes-  limited area of the display used for messages, age
display panel conventionally scroll the mes-   without increasing the
number of character posi- sage contents in a limited display area or
display   15  tions in the message display area. window to report the
message to the person who         The above objects are achieved by a
paging has the receiver. That is, when the user presses a  receiver
according to the claims. switch, all or a portion of the message
information    In keeping with one aspect of the invention, a is shown to
him in the limited message display     pager has a receiver for receiving
selective paging area, character by character, and in an order begin-  20
numbers and message data. A message display ning with the first character.
panel displays paging messages to the user. For However, someone using a
paging receiver        storing message data, the pager has a first mem-
with such a scrolling display will soon discover that  ory means. Control
data, arriving together with the it takes a considerable amount of
scrolling to read  message data and related to its display, is stored a
received message. For example, if the message   25  in a second memory
means. A display controller, display area can only show 16 characters at a
time  responsive to external operating inputs from the and if the received
message is 350 characters      user, is provided for controlling the
contents of the long, the scrolling area will have to be used at least
messages to be displayed based on the control 22 times to deliver the full
message. Obviously,   data. A display means responds to control from the
such scrolling is even more inconvenient when the   30  display controller,
to read out and display mes- user wishes to read several individual
messages    sages stored in the first memory means. received and stored by
the paging receiver over a      The above mentioned and other features of
this period of time.                                    invention and the
manner of obtaining them will For quickly scanning through multiple mes-
become more apparent, and the invention itself will pages, some paging
receivers have a "truncated   35  be best understood, by reference to the
following display" function that permits just the first few    description
of an embodiment of the invention tak- characters of each message to be
scrolled, rather  en in conjunction with the accompanying drawings, than
all of the characters of each message. Un-    in which: fortunately,
scanning through only such initial por-  Figure 1(a) shows the digital
make-up of a typi- tions of the messages is often ineffective in helping
40  cal paging signal received by a receiver accord- the reader grasp their
contents and importance.      ing to the invention; GB-A-2 062 320
discloses a paging receiver        Figure 1(b) shows the digital make-up of
ad- which receives a paging signal including key codes    dress and message
portion signals included in and prestores a plurality of words
corresponding to  the paging signal of Figure 1(a); the key codes,
respectively. These prestored   45     Figure 2 is a simplified block
diagram of an words are read out and displayed when they cor-
inventive selective paging receiver with mes- respond to the received key
codes.                    sage display for receiving the signals of Figure
WO-A-82/02975 discloses a multi-format data       1; display apparatus
which is suitable for displaying    Figure 3 is a flow chart showing the
operation of selected data in selectable formats. The apparatus   60    the
address decoder in the receiver of Figure 2; comprises a format control
circuit which formats      Figure 4(a) shows the codes used in a Clas- part
of the received data in a data word for display  sification Area 1 of a
first message portion sig- according to a format specified by a format code
nal of Figure 1(b); segment in the received data. The format control
Figure 4(b) shows the codes used in a Control circuit thus produces certain
selectable display   55  Area of the message portion signals of Figure 1-
types but does not produce any summary of re-        (b); ceived messages
or data that would allow the user     Figure 4(c) shows a sample message
signal, to quickly grasp the gist of any long received        received by
the receiver of Figure 2; 2 



EP 0 218 936 B1                         4 Figure 5 is a block diagram of
the message data  form. A "message type display" shows to which processing
circuit in the receiver of Figure 2;  classified topic the message
information belongs; it Figure 6 is a block diagram of the one chip CPU
enables the received message to be understood as or microprocessor in the
processing circuit of   "RE:              CASE". The person carrying Figure
5;                                   5   the receiver uses selection
buttons or the like to Figure 7 is a block diagram of the LCD driver
choose the summary display function. This enables circuit in the processing
circuit of Figure 5, and  the summary displays provided by the sender to
its associated LCD display;                      appear in the display
panel. Figure 8 is a block diagram  of the random          When the user
has selected the summary dis- access memory (RAM) in the processing circuit
10  play mode, the display controller, guided by the of Figure 5;
received control data stored in the second memory Figure 9 is a block
diagram of a detector circuit,  means, reads out selected message data
stored in for detecting certain frame and stop signals,    the first memory
means and output it to the display used by the address decoder in the
receiver of   means. Figure 2;                                   15      As
explained above, the invention gives the Figure 10 is a simplified
schematic of a detect-  user the option of reviewing various helpful sum-
ing circuit, for detecting selective paging signals,  mary displays of
paging messages stored in the used by the address decoder in the receiver
of   receiver, such as a partial display, key word dis- Figure 2;
play, abbreviated display, or message type display. Figure 11 is a
simplified schematic of the buffer  20  For convenience, the term
"principal items" is used amplifier and paging speaker circuits in the re-
to refer generally to the words or abbreviations ceiver of Figure 2;
used in these summary displays. Figure 12 is an explanatory chart of the
various    Figure 1(a) shows the digital make-up of a memory storage areas
(a) - (i) provided for      typical paging signal received by a receiver
ac- message and control information;            25  cording to the
invention. These signals are con- Figure 13 is a sample flow chart showing
how a   structed so that the principal items used in the summary display
function can be provided by      summary displays can be extracted from the
mes- the receiver of Figure 2; and                    sage information.
Figure 14 is an illustration of a routine by which  The paging signal is a
format having a 62 bit the pager's various types of displays can be   30
preamble signal P, a 31 bit frame synchronizing selected using operating
switches.               signal SC, a 31 bit address signal A, a message The
inventive selective paging receiver re-     signal M, and a 31 bit end
signal E. ceives paging signals by means of its radio re-        The frame
synchronizing signal SC and the ceiver section. If the paging number in the
signal is  end signal E each have a predetermined fixed the receiver's own
identification number, it then   35  pattern. The message signal M has a
length that receives and decodes control data and message       depends on
the amount of information in the mes- data from the paging signal.
sage. As illustrated at Figure 1(b), it is made up The message data is
stored in a first memory   from as many 31 bit message portion signals
[err] (n means and the control data is stored in a second    = 1, 2, ...)
as are needed to convey the message. memory means. The received control
data is for  40     The make-up of the address signal A and the controlling
a display, in a limited area of a display  message portion signals Mn for
Bose-Chandhuri- panel, which helps the user to grasp the received
Hocquenghem  BCH (31, 21) binary coded error message information. In
addition to full message   correcting signals is shown at Figure 1(b). Each
displays, the received control data includes in-   signal is a 31 bit word
comprising a 21 bit Informa- formation enabling a brief summary display of
each   45  tion Area followed by a 10 bit Check Area. received message.
During processing, the address signal A and For example, the control data
can be for con-   the initial message portion signal M1 are distin-
trolling various helpful summary displays, such as  guished from each other
by the leftmost or most a partial display, a key word display, an abbre-
significant bit (MSB), bit #1, in the Information viated display, or a
message type display. A 50   Area. The MSB is a logical "0" in an address
"partial display" comprises salient parts of a     signal and a logical "1"
in an initial message por- lengthy received message likely to convey its
gist.  tion signal M1. A "key word display" attempts to report the princi-
In the initial message portion signal, the twenty pal information in a
message by displaying a num-  bits of Information Area which follow the MSB
have ber of its key words. An "abbreviated display"   55   a very important
use in this invention. This is the employs prestored abbreviations of the
words used  area which makes it possible to extract the 



in the partial and key word displays so a message  "principal items" used
in the various summary of many words can be displayed in compressed
displays. It indicates the particular method of sum- 3    5
EP 0 218 936 B1                    6 mary display for each message and the
extraction   the one in the paging signal, decoder 40 activates points in
the message.                             message data processing circuit 60
by means of Following the MSB is Classification Area 1,     signal f.
comprised of two bits, bits #2 & 3, which designate   Immediately
thereafter, message signal M is the form of summary display that will
appear in the   5   received and its 21 information bits are error cor-
limited display area used for messages. Next is    rected by using the 10
check bits. At the same Control Area 1 which designates the extraction
time, decoder 40 begins watching for an end or points.
stop signal E portion in digital signal h. When an Figure 2 shows a
simplified block diagram of    end signal E is detected, the decoder 40
loops an embodiment of the invention, a selective paging   10  back to wait
for detection of the next frame syn- receiver with message display for
receiving and    chronizing signal SC. using the paging signals of Figures
1(a) and (b).      Figures 4(a) and (b) show an example of the
Electromagnetic signal waves picked up by an an-   make-up of the
Classification Area 1 and control enna 10 are fed to a radio receiver
section 20,    Area appearing in the message signal of Figure 1- which
recovers the baseband paging signal and   15  (b). sends it to a wave shape
adjusting circuit 30.         As stated earlier, Classification Area 1 com-
From there the paging signal is input to an     prises two bits which
designate the form of display address decoder 40 having a timing clock the
that will appear in the limited display area used for accuracy of which is
assured by crystal 41. De-    messages. The Control Area designates the
posi- coder 40 can read out data from a programmable  20  tions of the
first characters of words to be dis- read-only memory (PROM) 50 and
exchange data       played. Nine bits are used to designate the position
with a message data processing circuit 60 via a    of each such character.
Therefore, its relative posi- multi-line signal f. Various information
useful for  tion can be as far away as the 512th position. running the
receiver, such as its identification num-  Next, using the sample message
shown at Fig- ber, etc., have been written for storage into PROM    25  ure
4(c), examples will be given of the various 50, a memory device which can
be programmed        methods of summary display. with information (written
into) once, but not reprog- rammed.
Control Area Continues to Next Signal The output from decoder 40 is fed to
a speaker 80 via an isolating buffer amplifier 70. Processed   30  When the
two bit Classification Area 1 of initial message data from circuit 60 is
output to liquid   message portion signal M1 is "00", it indicates that
crystal display (LCD) device 90 for displaying mes-  the next message
portion signal M1's Information sage information, etc. to the user.
Operating      Area will also be a Control Area. Then, in initial switches
SW0, SW1, SW2, SW3 enable the user to       message portion signal M,
several of the bits turn off an audible speaker alarm, to select opera-  35
which immediately follow Classification Area 1 are on and display modes,
etc.                          used as a further classification area,
Classification The detailed operation of this selective paging  Area 2, for
enabling the method of display to be receiver with message display will now
be de-      designated in more detail. This is explained more scribed.
thoroughly below in connection with the expanded When the desired radio
signal is picked up by   40  control area. antenna 10 and recovered by
radio receiver section 20, its waveform is shaped by circuit 30 into a
Partial Display serial digital paging signal h, of the type shown at Figure
1(a). Signal h is input to address decoder      When the two bit
classification Area 1 is "01", 40.
45  a partial display is designated. In the Control Area Decoder 40 gets
into bit synchronization using  that follows, the next nine bits indicate
the position the preamble signal P, which has a repeating pat-  of the
first character of the first word used in the tern of logical 1's and 0's,
and proceeds to detec-  partial display, and the remaining nine bits
indicate tion of the frame synchronizing signal SC which    the position of
the first character of the last word in comes right after it.
50  the partial display. For example, the Control Area Figure 3 is a flow
chart showing the operation  might   designate  the   string   of   bits of
the address decoder 40 in the receiver of Figure  "000101001000101111". 2.
With power on, when detection of the frame          For convenience, let us
follow the convention 



synchronizing signal SC is confirmed, decoder 40   of grouping these long
bit strings by threes, viz: reads out its prestored selective paging
address  55  "000 101 001 000 101 111". The first nine bits from PROM 50
and starts comparing it bit by bit    (000 101 001) have the decimal value
41. From the with received address signal A, the next item in   sample
message in Figure 4(c), this means that the digital signal h. If the
receiver's address matches  first letter of the first word of the partial
display 4    7                 EP 0 218 936 B1                     8 begins
at character position 41, at the letter "G" of  P.". If so, in the
abbreviated display "A. P." is used "GO". The remaining nine bits (000 101
111) have   in place of the word "AIRPORT". the decimal value 47. This
means that the first        Therefore, the sample message information is
letter of the last word of the partial display begins  reduced to the
expression "SATO A. P."in the at position 47, at the letter "N" of
"NARITA".   5   abbreviated display. Therefore, the sample message
information is shrunk for the partial display to "GO TO NARITA".   Expanded
Control Area Key Word Display                                       As
illustrated above, the two bits of Classifica- 10  tion Area 1 are used to
designate the type of When the two bit Classification Area 1 is "10",
summary display. When Classification Area 1 is a key word display is
indicated. In the control Area  "10" (Key Word Display) or "11"
(Abbreviated Dis- that follows, each group of nine bits indicates the
play), as shown at Figure 4(b) ii) only two nine bit position of the first
character of a word to be      "position-indicating" numbers can be stored
in the extracted from the message for the key word dis-  15  control area.
Therefore, the Key Word or Abbre- play.
viated display is limited to just two words or abbre- For example, suppose
that the Control Area      viations, and not all the display area is used
effec- designates the bits "000 000 101 000 101 111".     tively. The first
nine bits (000 000 101) have the decimal    If Classification Area 1 is
instead designated as value 5. From the sample message in Figure 4(c),  20
"00", as shown at Figure 4(b) i), the Control Area is this means that the
first letter of the first key word  expanded by continuing it into the 21
bit Informa- begins at character position 5, that is, at the "S" of  tion
Area of message portion signal M2. Then, in "SATO". The next nine bits (000
101 111) have the  the initial message portion signal M1 a further decimal
value 47. This means that the first letter of  classification area
(Classification Area 2) is pro- the next key word begins at position 47, at
the   25  vided directly behind Classification Area 1, to en- letter "N" of
"NARITA". Therefore, the sample      able a more detailed Key Word or
Abbreviated message information is reduced to the words        display.
"SATO NARITA" in the keyword display.                  For example, if
Classification Area 2 is two bits long (bits #4 & 5), we can use the same
classifica- Abbreviated Display                            30  tion codes
for it that were used in Classification Area 1: When the two bit
classification Area 1 is "11",  01 = Partial Display an abbreviated display
is indicated. In the Control  10 = Key Word Display Area that follows, each
group of nine bits indicates  11 = Abbreviated Display the position of the
first character of a word to be   35  For a Key Word display, the two bits
of classifica- used in the abbreviated display, in a prestored     tion
Area 2 are "10", and for an Abbreviated dis- abbreviation form  if
possible. The abbreviations  play the two bits are "11". Since
classification Area that can be used in the display are prestored in    2
is assumed to take only two bits, as shown at PROM 50.
Figure 4(b) i) there is still room in initial message For example, suppose
that the Control Area   40  portion signal M1 for a 16 bit control Area at
bits #6 designates the bits "000 000 101 000 110 110".     - 21. In
addition, because classification Area 1 is The first nine bits (000 000
101) have the decimal  "00", the Control Area continues to the next mes-
value 5. From the sample message in Figure 4(c),   sage portion signal M2,
where there is room for this means that the first letter of the first word
for  another 21 control bits (bits #1 - 21). the abbreviated display begins
at character position   45  Therefore, there is a total of 37 (16 + 21) 5,
that is, at the "S" of "SATO". Therefore, a     control bits to designate a
plurality of (9 bit) comparison is performed to see if an abbreviation
position-indicating numbers for the Key Word or for "SATO" is stored in
PROM 50. If no prestored   Abbreviated display. At a 9 bits per position
des- abbreviation exists, the word indicated is used as  ignation, a total
of four (4 X 9 = 36 < 37) Key is. Let us assume that on checking PROM 50,
it is  50  Words or Abbreviations can be designated. As found that "SATO"
has no prestored abbreviation.    before, each word is designated by giving
the 



If so, it is used in the abbreviated display as is.  relative position in
the message of its first char- The next nine bits (000 110 110) have the
acter. decimal value 54. This means that the first letter of  In the
embodiment disclosed above, as shown the next word for the abbreviated
display begins at  55  at Figure 4(a), Classification Area 1 designates a
position 54, at the letter "A" of "AIRPORT". Let us  two bit code
indicating the type of summary dis- assume that on checking PROM 50, it is
found that  play. However, with suitable modifications Clas- "AIRPORT" has
a prestored abbreviation of "A.      sification Area 1 can instead
designate a code, 5    9                EP 0 218 936 B1
10 extracted from the key words of long sentences, for   When the user
closes operating switch SWo making certain preselected sentences.
(Figure 2), it results in a trigger signal being input For example,
consider paging those doing       from decoder 40 on line f to
microprocessor 100. business in a market where there is frequent deal-  The
microprocessor responds by entering a Mode ing in stock prices, etc. Key
words can be ex-   5   Selection state X1 shown in Figure 14. In state X1,
tracted from the stock names and forecasts in a    switch SW1 enables
selection of a Message Dis- series of paging message information that
reports  play Mode X2, while SW2 and SW3 respectively stock names, prices,
and forecasts of future fluc-  enable selection of Modes 2 and 3, other
possible tuations. Then Classification Area 1 can designate  modes of the
receiver not discussed here. a code which indicates how to use the key
words  10   Assuming SW1 is pressed while in the Mode to form such summary
displays such as "NEC --      Selection state X1, the microprocessor
responds BUY", "ABC -- SELL". When the user wants to        by entering the
Message Display Mode or state X2. arn more about these matters, he can also
scroll  The user can then choose from among a Full the message information
in its entirety to learn the  Message Display (X3) by SW1, a Message Num-
specific details of stock prices, etc.        15  ber Display (X4) by SW2,
and a Summary Display The mechanism  by which words are desig-       (X5)
by SW3. (The Message Number Display nated for the display will now be
explained, includ-  shows the number of each message so the user ing the
message data processing circuit 60 and     will know how many have been
received, etc.) liquid crystal display (LCD) 90.                    If
desired, the default display mode (when Figure 5 is a block diagram of the
message   20  none of switches SW1, SW2, or SW3 is pressed data processing
circuit 60 in the receiver of Figure  after a short wait) can be a
"truncated display", 2.
causing LCD display 90 to display only a preselec- As shown in Figure 5,
processing circuit 60    ted number of beginning characters from each of
receives the user's operating instructions by read-  the various messages
stored in RAM 300. ing input lines from user operating switches SW1,  25
If the user selects the Summary Display by SW2, SW3 (Figure 2), receives
input from address  closing operating switch SW3, microprocessor 100
decoder 40 on line f, and outputs display driving  causes LCD display 90,
to display certain cor- signals to the liquid crystal display (LCD) 90
responding "principal items" from the messages (Figure 2) on line j.
Processing circuit 60 has a one  stored in RAM 300 as a summary display in
accor- chip CPU or microprocessor 100 that reads and   30  dance with
control data stored in a second memory writes data to a random access
memory (RAM)        means. The second memory means is discussed in 300 on
line b1. An LCD driver 200 receives input   more detail below. about the
display contents from microprocessor        Furthermore, there is an easy
way for the user 100 on line b2 and outputs display driving signals  to
read out all of a message having a summary on line j.
35  display which has caught his attention. While the In Figure 5, VDD
indicates a power supply volt-  summary display of that message is still
being age applied from  a battery 1000 (Figure 11)       shown by LCD
display 90, the user can again close through a DC-DC converter (not shown).
A power     switch SW0. This causes a trigger signal to be supply back-up
capacitor 62 is provided for RAM    input to microprocessor 100 from
decoder 40 on 300. A diode 61 is inserted in the line from the   40  line
f. Microprocessor 100 then returns to the Mode power supply so that if
voltage VOD drops below    Selection state X1 of Figure 14. If the user
next the voltage of capacitor 62, the diode will open,  presses switch SW1
twice in succession, micropro- isolating the back-up capacitor from the
power sup-  cessor 100 moves to the Message Display Mode ply.
X2 and then continues on into the Full Message RAM 300 acts as a first
memory means for  45   Display mode X3. It reads out from RAM 300 the
storing received message information, etc. The     entire stored message
information for the message, LCD driver 200 and LCD display 90 together
form   displaying it via display 90. a display means for displaying the
message in-        The details of microprocessor 100, LCD driver 



formation to the user. Microprocessor 100 acts as a  200, and RAM 300 are
respectively shown in Fig- display controller means for controlling the
display   so  ures 6, 7 and 8. means. It is convenient if the operating
switches SW0,  Microprocessor SW1, SW2, and SW3 are normally open push
button switches that spring back to the open con-     As shown in the block
diagram of Figure 6, for dition when released. Then the user can press  55
input/output, microprocessor 100 has input ports (close) them one or more
times in various se-      101 - 106, a port 107 for interrupts, and a
serial quences to give commands to the microprocessor     interface 108. It
also has output ports 111 - 117 (Figure 14).
and a data bus 120.    11                EP 0 218 936 B1
12 A program memory 140 stores the sequence of   in serial form from, and
send it to, microprocessor program instructions that must be executed. A
pro-  100. gram counter 130 specifies the address of the next instruction
to be read out of memory 140 and      RAM Memory 300 executed. An
instruction decoder 160 decodes the   5 program instruction information
read out from pro-   Figure 8 shows a block diagram of the random gram
memory 140. It then provides control signals  access memory (RAM) 300 in
the processing cir- in accordance with the instructions to the various
cuit of Figure 5. A serial interface 310 enables circuits for execution of
the instructions. An    RAM 300 to receive data in serial form from, and
arithmetic/logic unit (ALU) 150 performs arithmetic  10  send it to,
microprocessor 100. An address counter and logical operations called for by
the program  320 receives input pulses via serial interface 310.
instructions.                                         RAM chip 300 includes
a memory array 340 An accumulator (ACC) 170 is used in sending    having
storage locations which are organized in data to, and receiving it from,
RAM 180 and the   rows and columns. An X-Y decoder 330 analyzes various
ports 101 - 117. An internal RAM 180 is a   15  the data in the address
counter 320 to designate a scratch pad memory for storing various types of
corresponding memory array address in memory data and providing temporary
storage for program  array 340. Display data is written into, or read out
status information and program counts when ex-    of, the memory array
addresses designated by X-Y ecuting subroutines and interrupts. A system
clock  decoder 330. A control circuit 350 receives control generator
circuit 190 generates a series of timing   20  signals from microprocessor
100, such as those pulses that determine the instruction execution cy-
controlling the reading and writing of display data. cle times. Detector
and Alarm Circuits Display Driver 25      Figure 9 is a block diagram of a
detector Figure 7 shows a block diagram of the LCD      circuit, for
detecting frame synchronization and driver 200 in the processing circuit of
Figure 5, and  stop signals, used by address decoder 40 in the its
associated LCD display 90. The LCD driver 200  receiver of Figure 2. A 31
bit shift register 500 is has a column driver 210 for controlling the
columns  provided that receives the 31 bit words of the shown by display
90, and a row driver 220 for  30  digital paging signal h as input from
wave shape controlling the rows. A display voltage controller  adjusting
circuit 30 of Figure 2. A clock pulse is 230 controls the voltage supplied
to the LCD dis-  received for timing the shifting of the data in the play,
and a timing controller 240 controls timing of  register. Logical outputs
(1's and 0's) from the bits the driving signals to the LCD display.
stored in the register are input to a multi-input AND In Figure 7, input
line LCD P.S. indicates a   35  gate 540, preselected input lines to AND
gate 540 power supply line from a battery 1000 (Figure 11).  having
inverter circuits 510, 520 and 530, as shown A clock input line CLK
supplies a system clock    at register bits #1, 6, and 29. from system
clock generator 190 on the micropro-     Figure 10 shows a simplified
schematic of a cessor chip 100 (Figure 6).                       detecting
circuit, for detecting selective paging sig- Display driver 200 includes a
data memory 250   40  nals, used by the address decoder 40 in the re- which
can store output from a character generator  ceiver of Figure 2. A counter
600 receives as input circuit 290 or store display data input via a serial
a clock signal and the output of an Exclusive NOR interface 295. Circuit
260 is a system clock control-  gate 610. The inputs to Exclusive NOR gate
610 ler. A command decoder 270 takes in and decodes   are the digital
paging signal h from wave shape the display instructions input from
microprocessor  45  adjusting circuit 30 and a signal p from program- 100
via serial interface 295. It then provides control  mable ROM 50. The
output of Exclusive NOR gate 



signals in accordance with the instruction contents  610 will only be a
logical "1" for those bits where to the various circuits for execution of
the instruc-  its two inputs agree, i.e. bits of signal h that agree tions.
with the bits of signal p, prestored in PROM 50. When data from serial
interface 295 is stored, a   50  Figure 11 shows a simplified schematic of
an data pointer 280 holds the address in data memory  audio alarm,
comprising the buffer amplifier 70 and 250 at which it is to be written.
When data is read  paging speaker 80 circuits in the receiver of Figure out
from data memory 250 into serial interface 295,  2. In buffer amplifier 70,
the base of an NPN data pointer 280 holds the address from which it is
transistor 730 receives, via an input resistor 710, an to be read. The
character generating circuit 290  55  input alarm signal k from the output
of address generates a 7 X 5 dot matrix character pattern in  decoder 40 of
Figure 2. The emitter of transistor accordance with data input to it. The
serial inter-  730 is grounded, and its collector is coupled via a face 295
enables display driver 200 to receive data  resistor 720 to the base of a
driving PNP transistor 7    13                 EP 0 218 936 B1
14 740, the emitter of which is connected to battery   because of a count
of 29 bits or more, the DET 1000. The collector output of transistor 740
drives a  output signal will precede the clearing of the coun- horn or
speaker alarm 800 in speaker circuit 80.   ter by the reset signal.
Meanwhile, the detector circuit of Figure 9 DETAILED OPERATION
5   which was used to detect the frame synchroniza- tion signal has begun
searching for the end or stop Signal waves picked up by antenna 10 are
signal portion E, in signal h shown at Figure 1(a). demodulated by radio
receiver section 20, and the      However, the portion of signal h
following de- recovered signal is shaped by wave shape adjust-   tection of
the receiver's paging address is usually ing circuit 30 into a serial
digital paging signal h, of  10  one or more 31 bit message portion signals
Mn (n the type shown at Figure 1(a). This is supplied to  = 1, 2, ...).
address decoder 40. Address decoder 40 gets into       Therefore, from  the
microprocessor-based let synchronization with signal h using the pre-
message data processing circuit of Figure 6, when emble signal portion P
shown in Figure 1(a).         the DET (Address Detected) signal is
generated by Next, decoder 40 proceeds to a detection of  15  counter 600
in address decoder 40, it is fed as an the 31 bit frame synchronizing
signal SC which     interrupt signal to microprocessor 100 via interrupt
follows the preamble signal P. Figure 9 shows a      port 107. The
interrupt activates microprocessor detector circuit used in decoder 40 to
detect the   100. At the same time, decoder 40 supplies a clock frame
synchronizing signal SC. Serial digital signal  signal CL indicating a
transmission speed to input h is input into the low end of a 31 bit shift
register  20  port 105 of the microprocessor. 500 and shifted toward the
right into the register,    Using clock signal CL, microprocessor 100
responsive to clock pulses. Register outputs #1 -   reads in a 31 bit
message signal D at its input port 31, corresponding to the bits stored in
register 500,  106 from decoder 40. The bits in message signal D are input
into a multi-input AND gate 540. Certain  are the 31 bits in the received
message portion of the register outputs are inverted before being   25
signal Mn currently being processed. input to gate 540, as indicated by
inverter circuits   By means of its instruction decoder 160, micro- 510,
520 and 530 for bits #1, 6, & 29. The AND      processor 100 translates
instructions prestored in gate 540 and its inputs are arranged so that when
program memory 140 and processes signal D by the preselected 31 bit pattern
of the frame syn-    executing them. That is, after being read in via data
chronizing signal SC is input to register 500, all of  30  bus 120 and
accumulator ACC 170, message sig- the inputs to AND gate 540 are logical
1's, causing  nal D is written in scratchpad memory RAM 180. it to output a
1 at gate output 541.                Unit microprocessor 100 then uses its
Arithmetic Detection of synchronizing signal SC causes     Logic Unit ALU
150 to carry out the necessary decoder 40 to read the next 31 bits of
signal h as   computations on each of the received 31 bits of the address
signal portion A. Received address   35   message signal D stored in
scratchpad memory signal A is compared with the receiver's prestored   180
to recover 21 error-corrected information bits paging address signal by the
detection circuit of  from message signal D. Figure 10. The receiver's
prestored digital paging     Next, to be explained is how the various de-
address is read out from PROM 50 as signal p.       coded BCH (31, 21)
message portion signals Mn Signal p is compared, bit by bit, with the
address   40  are handled in memory after error correction. Fig- signal A
portion of signal h by an Exclusive NOR    ure 12 shows an explanatory
chart of the storage gate 610.
areas provided for storing messages and display Exclusive NOR gate 610 only
produces a logi-    control information. At (a) in Figure 12 is a mes- 



cal 1 as an output to a counter 600 when the        sage table having
addresses Mi (i = 1, 2, ... n) corresponding bits in input signals p and h
match.  45  storing the message file numbers Fj of new and old Hence, if
the received address portion A of signal h  received message information.
Initially the data at matches the receiver's prestored paging address,
addresses M1 - Mn is all zeros, meaning that no each of the 31 bit
positions will match, and counter  messages are stored. 600 will count up
to 31. In practice, counter 600 is   Figure 12 shows examples of a file
area (b) arranged to output a DET (Address Detected) sig-  50  and a sector
area (c) in the memory which are nal if its count reaches 29 or more. That
is, only 29  together used to store message information. File of the 31
bits of address A need to match the       names F1 - Fm are assigned to
correspond to a prestored paging address for the receiver to recog-
message file's position number in the file area of nize that it is being
paged.                        memory. The message information is stored in
A reset signal is provided on the counter 600 at  55   memory in regularly
numbered memory sectors Sk a reset terminal R, to clear the counter to all
0's  Each memory sector is of fixed length (e.g. 8 after the 31 bits of
address A have been compared  characters) and usually only holds a portion
of a with the bits of signal h. If a DET signal is output  message. The
sector names So - Sk are assigned 8    15                 EP 0 218 936 B1
16 to correspond to the sector's position number in     The corresponding
control file F'1 designates a the sector area of memory.
summary display by the string "T1 C1 C3 0 0 ". In each message file F1, the
names of the            Looking at address T1 in control code area (e),
sectors Sk which compose the message informa-       we find the display
code "01", which stands for a tion are stored in the order needed to make
up the   5   Partial Display. A Partial Display is a continuous message.
For example, at (a) in Figure 12 we learn   string of words taken from the
actual message; it is that Message M1 is stored in file F1. At file area
(b)  designated by indicating the first and last words in in the same
figure we learn that the message is     the string. stored in sectors So,
S2, S1, S4, ... Sk in that order.  Looking at character address C1 in
character Using sector area (c), we can then read the mes-  10  address
area (f), we find the stored binary number sage in file F1 as "MR. SATO
CAME BACK FROM          "000 101 001 ", which is decimal 41. This means
AMERICA ....."                                      that the first letter
of the first word of the partial The display control information is stored
in    display begins at character position 41, at the letter memory areas
indicated by (d), (e) and (f) in Figure    "G" of "GO". 12. Area (d) is a
control file area. In it are stored   is  Looking at character address C3
in character control files F'1 - F'm. Each control file F1 des-   address
area (f), we find the stored binary number ignates a summary display by
means of a control        "000 101 111", which is decimal 47. This means
code address Tc followed by several character ad-   that the first letter
of the last word of the partial dress numbers Cx.
display begins at position 47, at the letter "N" of The control code
address Tc in a control file Fj   20  "NARITA". Therefore, the Partial
Display will read designates the address of a storage location in a    "GO
TO NARITA". Since no further character ad- control code area (e). The
designated location      dresses are needed for the Partial Display, the
last holds the two bit display classification code from  two items in the
control file F'1 are filled with zeros. classification Areas 1 and 2 of the
message portion     This same example appeared earlier relative to signals.
(See Figures 4(a) and 4(b).) The two bit  25  coding of the Classification
Area and Control Area classification codes stored in control area (e) des-
of received message portion signals. Now we are ignate the various methods
for summary displays     seeing the same Partial Display after it is stored
in of the received message information, such as Par-    memory for use.
tial Display (01), Key Word Display (10) or Abbre-      Memory areas (g),
(h) and (i) of Figure 12 are viated Display (11).
30  set aside as status registers. An F-STATUS regis- Each character
address number Cx in a control   ter shown at (g) has m bits FSj a = 1, 2,
... m) that file F'1 designates the address of a storage location  indicate
the current use status of the memory's in a character address area (f). The
designated     message file area (b). Each bit FSj stores an in- location
holds the 9 bit relative position number of  dication as to whether the
area of the correspond- the first character of a word used in the summary
35  ing message file Fj is being used. Bit FSj is "0" display.
when the area of the corresponding file F1 is not in The control files Fj
have a one to one cor-      use, and "1" when the area is in use.
respondence with the message files [err] with the          Similarly, an
S-STATUS register shown at (h) same index number j. They are arranged so
the       has L bits SSk (k = 0, 1, 2, ... L) indicating the control
instructions for a summary display of the   40  current use status of the
memory's sector area (c). 



message information in message file [err] are in a      Bit SSk indicates
whether the corresponding sector corresponding control file number [err].
Moreover,     Sk is being used. A C-STATUS register shown at (i) the memory
is controlled so that when the mes-       has Y bits CSx (x = 1, 2, ... Y)
indicating the sage information in a message file Fj is deleted,    current
use status of the memory's character ad- the contents of the corresponding
control file Fj   45   dress area (f). Bit CSx indicates the use status of
are also deleted.                                   the corresponding
character address area Cx. In the control files of the present example, the
Microprocessor 100 has access to both its in- two bit display control codes
are replaced by con-  ternal scratchpad memory RAM 180 (Figure 7) and trol
code addresses Tc.However, the two bit display  the external RAM 300 shown
in Figures 5 and 8. control codes themselves could instead be used at  50
The main difference between these two RAM the beginning of the control
files F' instead of the  memories is that because scratchpad RAM 180 is
control code addresses Tc.                           on the microprocessor
chip, it can be accessed To illustrate how this coding in memory of the
faster than external RAM 300. Therefore, either of summary displays works,
recall the previous sam-    these memories could be used to provide the
var- ple message file F1 which contains sector names   55  ious message and
display control memory areas that point to the message of shown at Figure
4(c),  shown in Figure 12. However, for convenience of "MR. SATO  CAME
BACK  FROM  AMERICA.               explanation, let us assume that the
memory areas PLEASE GO TO NARITA AIRPORT BY SEVEN".              for the
message table (a) and the three registers at    19                EP 0 218
936 B1                    20 ing current supplied to speaker 80 by battery
1000     The summary display function routine begins which is coupled to
the emitter of transistor 740.  when the microprocessor is in the Message
Dis- This causes speaker 80 to produces an audible      play Mode X2 and
the user closes operating switch alarm, informing the user of the paging
receiver   SW3 (Step 1). Then, an index variable i is initially that he has
been paged.                        5   set equal to the number 1 (Step 2a).
This prepares Typically, this type of paging receiver has an
microprocessor 100 to begin by processing the automatic alarm cutoff
function (auto-reset function)  most recently received of the stored
messages. which terminates the paging alarm after a preset   Next a
register S is initially set equal to zero (Step period, such as about 8
seconds. In the present    2b). embodiment, also, the pager's alarm
automatically  10  From the message table of (a) of Figure 12 the stops
after a short timed interval.                microprocessor determines
which file name Fj is The frequency regulating crystal 41 which is
stored at address Mi. It then calls up the cor- coupled to decoder 40 is
part of a crystal oscillator  responding control file named Fj, which has
the circuit within the decoder. The oscillator circuit    same subscript j
that appears in file name Fj (Step produces a high frequency signal which
is fre-  15  3). quency divided to produce a periodic signal fT of
Since Step 2 has set i = 1, the microprocessor about 2kHz. This is supplied
to microprocessor 100  enters the message table of (a) of Figure 12 at at
input port 104 and used as a timing signal. The  address M1. Address M1
always holds the file pager's alarm is terminated after a timed interval of
name Fj of the most recently received of the stored about 8 seconds.
20   messages. In the example of (a) of Figure 12, While the alarm is
sounding, the user may       address M1 holds the file name Fj so
correspond- choose to close operating switch SW0 (Figure 2).   ing control
file F1 is called up. This causes address decoder 40 to output a signal
The first character address stored in control file R to interrupt port 107
of microprocessor 100.     Fj of (d) of Figure 12 is read as Cx (Step 4).
Then, Microprocessor 100 then immediately terminates   25  the current
character position number PN stored at the audio control signal AC which is
being sent to  character address Cx is read. The microprocessor decoder 40
at output port 112. This cuts off the   uses the position number PN to read
out the char- pager's alarm without waiting for the end of the 8  acter at
that position in the message that is stored second interval.
in RAM 300 (Step 5). This character is the first Suppose that a number of
paging messages   30  character in the first word of the summary display
have been received and stored in the pager's       made from the message.
memory as described above, and that the paging         In the example of
(d) of Figure 12, in control alarm has been terminated. Now the user can
close  file F1, the first character address is C1. The switch SW0,
generating a trigger signal. This        character position table at (f) of
Figure 12 shows causes decoder 40 to send an interrupt signal R to  35
that the character position number stored at char- microprocessor 100 via
interrupt port 107. Micro-    acter address C1 is a binary "000 101 001",
equiv- processor 100 responds by switching the paging     alent to decimal
41. Therefore, the microprocessor receiver into its Mode Selection state X1
of Figure  will read out from RAM 300 the 41st character in 



14.                                                the message of file F1.
As shown in Figure 4(c), the The user can then select the Summary Display
40   41st character in this message is the "G" of "GO". mode X5 by closing
switch SW1 (to pass to the          In the Figures, the symbol [err] is
used to Message Display Mode X2) and then closing          represent a
blank character in the display. The switch SW3. Closing these switches
produces fur-   microprocessor's ALU circuit 150 determines if the ther
trigger signals, in accordance with which the  character which has just
been read out is a blank microprocessor switches into the summary display
45  (Step 6). If it is not, the character is loaded in a function mode of
the invention.                    buffer register (Step 7). That is, when
several individual messages are      Then, to indicate the next character
for the stored in RAM 300, successive closing of switches  summary display,
the character position number SW0, SW1, and SW3 puts the paging receiver in
PN found at character address Cx is increased by its Summary Display
function mode. A summary  50  one (Step 8). In the above example, the
current display provided by the sender, such as a Partial  character
position is 41 for the letter "G". This is display, a Key Word display,
etc., is then shown of  increased to position 42, which corresponds to the
the stored messages, in order beginning with the    "O" of "GO". most
recently received.                               If the summary display is
a Partial Display, Figure 13 shows a sample flow chart of how a   55
Steps 9, 10, and 11 will detect when the beginning summary display function
can be provided by suit-  of the last word of the Partial Display has been
able programming of microprocessor 100.            reached and set an
indicating register S. 11    21                 EP 0 218 936 B1
22 The next character address in the control file   message is substituted
for the word in the buffer F'j of (d) of Figure 12 is read as C'x (Step 9).
For a  register (step 16). Otherwise, there is no substitu- Partial
Display, the character position number      tion, and the microprocessor
moves on to Step 17. stored at C'x  is the position number PN of the first
The microprocessor will also reach Step 17 if character in the last word of
the Partial Display.  5   at Step 14 the control code address Tc in control
In the example of (d) of Figure 12, control file  file F'j indicates that
the summary display is coded F'1 begins with code address T1 for a Partial
Dis-  for a Key Word Display. In either case, an Abbre- play. The C'x
character address is C3. The char-     viated or Key Word Display, the next
character acter position number stored at character address    address in
the control file F'j of (d) of Figure 12 is C3 is a binary "000 101 111",
equivalent to deci-  to  read as C'x (Step 17). If character address C'x is
0, mal 47.                                             there are no more
words for the Abbreviated or Therefore, the 47th character in the message
file    Key Word Display (Step 18). is the first character of the last word
of the       This also means that all the characters to be partial Display.
(As shown in Figure 4 (c) , this      used in the Abbreviated or Partial
Display have character is the "N" of "NARITA".)              is  been
loaded into the buffer register. Therefore, the The current position number
PN stored at char-   microprocessor now  sends these characters to cter
address Cx is compared with the position       LCD Driver 200 to have them
displayed by LCD number stored at character address C'x (Step 10).
display 90 as summary messages that fit within its If they are equal, a
register S in scratchpad RAM   limited display area. 180 which was
initially at "0" is set to "1" for use   20  Except that they come from the
buffer register, later at Step 13 (Step 11). Otherwise, the micropro-  the
characters for the summary display are sent by cessor loops back to Step 5
to read out the next     the microprocessor for display by the display
character in the message stored in RAM 300.          means in the same way
that the full message data In the above example, the current character
stored in external RAM 300 is sent and displayed. position number PN stored
at character address Cx   25  Assuming that there are n messages to be was
increased to 42 at Step 8. Since 42 does not    displayed by summary
display, a check is made to equal the position number 47 stored at
character    see if index variable i = n (Step 21). If it does not, address
C3, the microprocessor loops back to Step   index variable i is increased
by 1 (Step 22) and a 5 to read out the letter "O" stored at character
return is made to Step 2b to make a summary position number 42.
30  display of the next message. When all n messages As previously
mentioned, after each additional   have been displayed, i = n (Step 21) and
the character for the summary display is read out at     summary display
routine ends. Step 5, it is checked to see if it is a blank (Step 6).  The
flow chart of Figure 13 illustrates a tech- A  blank indicates the end of
the current word the     nique by which various summary displays, such as
characters of which are being processed.       35   Partial Displays, Key
Word Displays, and Abbre- If a blank is detected at step 5, the control
viated Displays can be provided. 



code address Tc in control file [err]is used to deter-   However, should
other types of summary dis- mine if the summary display is coded for a
Partial   plays be desired, they can be provided. For exam- Display (Step
12).                                  ple, a "Message Type Display"
indicating the mes- If the code is for a Partial Display, Register S is  40
sage topic or class may be needed. Or it may be read to see if its contents
are 1 (Step 13). A 1 in  desired to select key words from a message but
register S means that all the characters to be used  change their order of
appearance for the Key word in the Partial Display have been loaded into
the     Display, etc. The 00 code of Classification Area of buffer
register. Therefore, the microprocessor now   Figure 4(a) could be used to
indicate such further sends these characters to LCD Driver 200 to have   45
displays, and the number of bits in Classification them displayed by LCD
display 90 (step 20). How-     Area 2 expanded to provide the necessary
addi- ever, a 0 in register S means that there are further  tional codes.
words for the Partial Display not yet loaded. There-    In a selective
paging receiver having the above fore, there is a jump back to Step 7 to
continue    described construction and operation, the received loading
characters for the display into the buffer  so  paging signals have control
codes preceding the register.
message information. The control codes enable If, at Step 12, a Partial
Display is not called for,  only the principal items which tell the gist of
the the control code address Tc in control file Fj is    messages to be
selected from the message con- used to determine if the summary display is
coded   tents. These appear in a summary display that fits for an
Abbreviated Display (Step 14). If it is, PROM    55   within the limited
display area of the display panel. 50 is chocked to see it the word just
ended by the      In practice, various summary displays, such as space
detected at Step 6 has a prestored abbrevia-   Partial Display, Key Word
Display, Abbreviated tion message (Step 15). If it does, the abbreviation
Display, and Message Type Display, can be pro- 12    23                 EP
0 218 936 B1                   24 vided. Such summary displays enable the
user to    6. A method for conveying messages to a remote quickly grasp the
gist of a number of relatively long  user of a paging receiver, said method
com- received messages without having to repeatedly         prising the
steps of: scroll the display to read through each message in       (a)
prestoring a plurality of message frag- its entirety.
5         ments in a paging receiver; (b) transmitting message data in the
form of Claims                                                   a bit
stream to said paging receiver; (c) identifying certain control bits in
said bit 1. A selective paging receiver with a message            stream
and identifying particular message display means which is capable of
receiving   10      portions in said bit stream in response to transmitted
selective paging numbers and              said certain control bits;
message data in the form of a bit stream for          (d) searching the
stored message fragments displaying messages to the user, said receiver
for message fragments corresponding to the comprising:
particular message portions; first memory means (300) for storing message
15    (e) combining found message fragments fragment data;
corresponding to the particular message means (100) for identifying certain
control bits      portions with the remaining message por- in said bit
stream;                                   tions which do not correspond to
any one of means (100) for identifying particular message        said
stored message fragments to produce portions in said bit stream in response
to said  20   a summary of the entire message in said bit certain control
bits;                                 stream; and means (100) for searching
the stored message         (f) displaying said summary of the entire
fragments for message fragments correspond-           message. ing to the
particular message portions; means (100) for combining found message   25
7. The method of claim 6 further comprising the fragments corresponding to
the particular mes-      step of enabling the user to select a format for
sage portions with the remaining message por-      said display of said
message fragments. tions which do not correspond to any one of said stored
message fragments to produce a      8. The method of claim 7 further
comprising the summary of the entire message in said bit  30      step of
enabling said user to view a display of stream; and
said entire message which is selected by said display means (90, 200) for
displaying said        user, whereby a user may eliminate the need summary
of the entire message.                     to read any of the entire
messages except for 



said summaries of the entire messages. 2. The receiver of claim 1 wherein
said summary   35 of the messages has at least one of the follow-  9. The
method of any of claims 6 to 8 further ing forms: the partial form of the
messages,       comprising the step of transmitting both control the key
word form of the messages, and the         data and message data in said
bit stream, and abbreviated form of the messages.                  of
performing the identifying step (c) in re- 40      sponse to said control
data. 3. The receiver of claim 1 or 2 further comprising means for
scrolling selected ones of said mes-  10. The method of any of claims 6 to
9 further sage data which are associated with a sum-         comprising the
step of selecting one of many mary of message data that is selected by a
possible formats for displaying said message user of said paging receiver,
whereby said  45     fragments. user is not required to read many message
data which are of no interest to him.           11. The method of any of
claims 6 to 10 further comprising the step of signalling said user that 4.
The receiver of claim 3 wherein there are a         said summary of the
entire message is being plurality of said summary message formats,  so
displayed. means responsive to a user action for selecting one of said
plurality of formats, and means for  PatentansprUche displaying said
summary in said user selected format.
1. Selektiver Personenrufermpffnger mit elner 55
Nachrichtenanzeigeeinrichtung  zum  Empfan- 5. The receiver of claim 4
comprising means (80)       gen gesendeter selektiver Rufnummem  und for
giving the user a signal to indicate the       Nachrichtendaten in Form
einer Bitfolge und presence of a message.                             zum
Anzeigen von Nachrichten an den Benut- 13    23                 EP 0 218
936 B1                    24 vided. Such summary displays enable the user
to     6. A method for conveying messages to a remote quickly grasp the
gist of a number of relatively long  user of a paging receiver, said method
com- received messages without having to repeatedly         prising the
steps of: scroll the display to read through each message in       (a)
prestoring a plurality of message frag- its entirety.
5          ments in a paging receiver; (b) transmitting message data in the
form of Claims                                                    a bit
stream to said paging receiver; (c) identifying certain control bits in
said bit 1. A selective paging receiver with a message             stream
and identifying particular message display means which is capable of
receiving   10      portions in said bit stream in response to transmitted
selective paging numbers and             said certain control bits; message
data in the form of a bit stream for          (d) searching the stored
message fragments displaying messages to the user, said receiver        for
message fragments corresponding to the comprising:
particular message portions; first memory means (300) for storing message
15     (e) combining found message fragments fragment data;
corresponding to the particular message means (100) for identifying certain
control bits      portions with the remaining message por- in said bit
stream;                                   tions which do not correspond to
any one of means (100) for identifying particular message        said
stored message fragments to produce portions in said bit stream in response
to said  20   a summary of the entire message in said bit certain control
bits;                                 stream; and means (100) for searching
the stored message          (f) displaying said summary of the entire
fragments for message fragments correspond-           message. ing to the
particular message portions; means (100) for combining found message   25
7. The method of claim 6 further comprising the fragments corresponding to
the particular mes-     step of enabling the user to select a format for
sage portions with the remaining message por-       said display of said
message fragments. tions which do not correspond to any one of said stored
message fragments to produce a      8  The method of claim 7 further
comprising the summary of the entire message in said bit  30      step of
enabling said user to view a display of 



stream; and                                        said entire message
which is selected by said display means (90, 200) for displaying said
user, whereby a user may eliminate the need summary of the entire message.
to read, any of the entire messages except for said summaries of the entire
messages. 2. The receiver of claim 1 wherein said summary   35 of the
messages has at least one of the follow-  9. The method of any of claims 6
to 8 further ing forms: the partial form of the messages,       comprising
the step of transmitting both control the key word form of the messages,
and the         data and message data in said bit stream, and abbreviated
form of the messages.                  of performing the identifying step
(c) in re- 40      sponse to said control data. 3. The receiver of claim 1
or 2 further comprising means for scrolling selected ones of said mes-  10.
The method of any of claims 6 to 9 further sage data which are associated
with a sum-         comprising the step of selecting one of many mary of
message data that is selected by a          possible formats for displaying
said message user of said paging receiver, whereby said  45     fragments.
user is not required to read many message data which are of no interest to
him.           11.. The method of any of claims 6 to 10 further comprising
the step of signalling said user that 4. The receiver of claim 3 wherein
there are a         said summary of the entire message is being plurality
of said summary message formats.  so     displayed. means responsive to a
user action for selecting one of said plurality of formats, and means for
PatentansprUche displaying said summary in said user selected format.
1. Selektiver Personenrufempfdnger mit einer 55
Nachrichtenanzeigeeinrichtung zum  Empfan- 5. The receiver of claim 4
comprising means (80)       gen gesendeter selektiver Rufnummern und for
giving the user a signal to indicate the        Nachrichtendaten in Form
einer Bitfolge und presence of a message.                             zum
Anzeigen von Nachrichten an den Benut- 13    25                EP 0 218 936
B1                    26 zer, wobel der Empfanger aufweist:
(a) Vorabspeichern mehrerer Nachrichten- elne erste Speichereinrichtung
(300) zur Spei-       fragmente in einem Personenrufempfnger; cherung von
Nachrichtenfragmentdaten;                (b) Senden von Nachrichtendaten in
Form eine Einrichtung (100) zur Identifizierung be-       einer Bitfolge an
den Personenrufempffin- stimmter Kontrolibits in der Bitfolge;    5
ger; eine Einrichtung (100) zur Identifizierung be-       (c)
Identifizieren bestimmter Kontrollbits in sonderer Nachrichtenteile in der
Bitfolge in Ab-     der Biffolge und Identifizieren besonderer hangigkeit
von den bestimmten Kontrollbits;          Nachrichtenteile in der Bitfolge
in Abhangig- eine Einrichtung (100) zum Durchsuchen der           keit von
den bestimmten Kontrollbits; gespeicherten  Nachrichtenfragmente  nach   10
(d) Durchsuchen der gespeicherten Nach- Nachrichtenfragmenten, die zu den
besonde-           richtenfragmente nach Nachrichtenfragmen- ren
Nachrichtenteilen korrespondieren;              ten, die zu den besonderen
Nachrichtentei- eine Einrichtung (100) zum Verbinden gefun-          len
korrespondieren; dener Nachrichtenfragmente, die zu den be-           (e)
Verbinden gefundener Nachrichtenfrag- sonderen  Nachrichtenteilen
korrespondieren,  15     mente, die zu den besonderen Nachricht- mit den
verblelbenden Nachrichtenteilen, wel-        enteilen korrespondieren, mit
den verblel- che zu keinem der gespeicherten Nachrichten-         benden
Nachrichtenteilen, welche zu kei- fragmente korrespondieren, um eine Zusam-
nem  der gespeicherten Nachrichtenfrag- menfassung der gesamten Nachricht
in der             mente korrespondieren, um eine Zusam- Bitfolge zu
erzeugen; und                 20         menfassung der gesamten Nachricht
in der eine Anzeigeeinrichtung (90, 200) zur Anzeige        Bitfolge zu
erzeugen, und der Zusammenfassung der gesamten Nach-               (f
Anzeigen der Zusammenfassung der ge- richt.
samten Nachricht. 2. Empfqnger nach Anspruch 1, wobei die Zu-  25  7.
Verfahren nach Anspruch 6, ferner umfassend sammenfassung der Nachrichten
wenigstens           den Schritt, daB der Benutzer befahigt wird, eine der
folgenden Formen besitzt: die Tell-       ein Format fUr die Anzeige der
Nachrichten- form der Nachrichten, die SchlUsselwortform       fragmente
auszuwahlen. 



der Nachrichten und die gekUrzte Form der Nachrichten.
30   8  Verfahren nach Anspruch 7, ferner umfassend den Schritt, daB der
Benutzer befahigt wird, 3. Empfanger nach Anspruch 1 oder 2, femer
eine Anzeige der gesamten Nachricht, welche umfassend: elne Einrichtung zum
Abrollen von       vom Benutzer ausgewhilt ist, anzusehen, wo- ausgewdhlten
Nachrichtendaten, welche ver-         durch ein Benutzer die Notwendigkeit
beseiti- knUpft sind mit einer Zusammenfassung von   36     gen kann,
irgendwelche der gesamten Nach- &Ui  Nachrichtendaten, die von einem
Benutzer des        richten mit Ausnahme der Zusammenfassun-
Personenrufempfangers ausgewlhlt wird, wo-        gen der gesamten
Nachrichten zu lesen. durch der Benutzer nicht viele Nachrichtenda- ten
lesen muB, welche nicht von Interesse fOr  9. Verfahren nach einem der
AnsprOche 6 bis 8, ihn sind.                                 40
ferner umfassend den Schritt, daB sowohl Kon- trolidaten als auch
Nachrichtendaten in der Bit- 4. Empfanger nach Anspruch 3, welcher mehrere
folge gesendet werden und daB der Identifizie-
Zusammenfassungsnachrichtenformate,  eine          rungsschritt (c) in
Abhangigkeit von den Kon- auf eine Benutzerhandlung ansprechende Ein-
trolidaten ausgefahrt wird. richtung zur Auswahl eines der mehreren For-
45 mate und eine Einrichtung zum Anzeigen der     10. Verfahren nach einem
der AnsprOche 6 bis 9, Zusammenfassung in dem vom Benutzer ge-
ferner umfassend den Schritt, daB eines von w~hiten Format aufweist.
vielen m6glichen Formaten zur Anzeige der Nachrichtenfragmente ausgewhilt
wird. 5. Empfinger nach Anspruch 4, welcher eine Ein-  5o richtung (80) zur
Signalabgabe an den Benut-   11. Verfahren nach einem der AnsprUche 6 bis
10, zer umfaBt, urn die Anwesenheit einer Nach-        ferner umfassend den
Schritt, daB dem Benut- richt anzuzeigen.
zer signalisiert wird, daB die Zusammenfas- sung der gesamten Nachricht
angezeigt wird. 6. Verfahrpn zur Obermittlung von Nachrichten an  s5 einen
entfemten Benutzer eines Personenruf- empflngers, wobei das Verfahren die
folgen- den Schritte umfaBt:                                         1
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28 Revendications                                        format s6lectionn6
par l'utilisateur. 1. R6cepteur s6lectif de recherche de personnes    5.
Recepteur selon la revendication 4, compre- avec un moyen d'affichage de
messages qui          nant un moyen (80) pour donner  l'utilisateur est
capable de recevoir des num6ros de re-   5     un signal pour indiquer la
pr6sence d'un mes- cherche de personnes selectifs transmis et des     sage.
donn6es de messages sous forme d'un train de bits pour afficher des
messages destin6s a  6. Proc6d6 d'acheminement de messages & un
l'utilisateur, ledit r~cepteur comportant:         utilisateur situ6 a
distance d'un r6cepteur de - un premier moyen de memoire (300)  tO
recherche de personnes, ledit proced6 corn- pour stocker des donn6es de
fragments         prenant les etapes consistant &: de messages;
(a) prestocker une multitude de fragments - un moyen (100) pour identifier
certains          de messages dans un r6cepteur de recher- KJ         bits
de commande dans ledit train de             che de personnes; bits;
15        (b) transmettre des donnees de messages - un moyen (100) pour
identifier des par-          sous forme d'un train de bits audit recep-
ties particulieres d'un message dans ledit      teur de recherche de
personnes; train de bits en r6ponse auxdits certains       (c) identifier
certains bits de commande bits de commande;
dans ledit train de bits et identifier des - un moyen (100) pour rechercher
les frag-  20     parties particulieres de messages dans ledit ments de
messages stock6s pour des              train de bits en r6ponse auxdits
certains bits fragments de messages correspondant             de commande;
aux parties particulibres de messages;          (d) rechercher les
fragments stockes de - un moyen (100) pour combiner les frag-
messages en ce qui concerne des frag- ments trouv6s de messages correspon-
25        ments de messages correspondent aux par- dant aux parties
particulibres de messa-        ties particulibres de messages; ges avec les
parties restantes de messa-         (e) combiner les fragments trouv6s de
mes- 



ges qui ne correspondent pas A l'un             sages qui correspondent aux
parties parti- quelconque desdits fragments stock6s            culieres de
messages avec les parties res- de messages afin de produire un r6sume   so
tantes de messages qui ne correspondent du message entier dans ledit train
de           pas a l'un quelconque desdits fragments bits; et
stock6s de messages afin de produire un - un moyen de visualisation (90,
200) pour         r6sume du message entier dans ledit train K>
afficher ledit rdsum6 du message entier.         de bits; et 35        (f)
affichor ledit resum4 du message entier. 2. R6cepteur solon la
revendication 1, dans le- quel ledit r6sum6 des messages a au moins      7.
Proc6d6 solon la revendication 6, comprenant lune des formes suivantes: la
forme partielle      une autre etape consistant a permettre a l'utili- des
messages, la forme mot-cl6 des messa-          sateur de s~lectionner un
format pour ledit ges, et la forme abregee des messages.    40
affichage desdits fragments de messages. 3. Recepteur solon la
revendication 1 ou 2, com-   &  Proc6d6 solon la revendication 7,
comprenant prenant en outre un moyen pour d6rouler des        en outre
l[6tape consistant a permettre audit donn6es selectionnees parmi lesdites
donn6es       utilisateur de voir un affichage dudit message de messages
qui sont associ6es a un rdsum6   45    entier qui est s6lectionne par ledit
utilisateur, des donnees de messages qui est selectionn6        d'ob il
resulte qu'un utilisateur pout eliminer la par un utilisateur dudit
r6cepteur de recherche    necessite de lire l'un quelconque des messa- de
personnes, d'ob il r6sulte quo ledit utilisa-   ges entiers a l'exception
desdits r6sum6s des teur n'a pas a lire beaucoup de donn6es de
messages entiers. messages qui ne pr6sentent pas d'int6ret pour  5o lui.
9. Proced6 solon l'une quelconque des revendi- cations 6 A 8 compronant en
outre l'tape 4. R6cepteur solon la revendication 3, dans le-
consistent a transmettre les donnoes de corn- quel il y a une multitude
desdits format des       mande ainsi quo les donn6es de messages messages
du r6sum6, un moyen repondant a   5s      dans ledit train de bits, et a
ex6cuter l'6tape l'action d'un utilisateur pour s6lectionner un
d'identification (c) en r6ponse auxdites don- format parmi ladite multitude
de formats, et un    n6es do commande. moyen pour afficher ledit r6sum6
dans ledit 15         l IIIII ilm Hiill Hiil  11 fil l I    29
EP0218936B1                         30 10. Proc6d6 selon rune quelconque
des revendi- cations 6 a 9, comprenant en outre r6tape consistant a
s6lectionner r'un de nombreux for- mats possibles pour afficher lesdits
fragments de message.                                 5 11. Proced6 selon
l'une quelconque des revendi- cations 6 a 10, comprenant en outre I'6tape
consistant A signaler audit utilisateur que ledit resum6 du message entier
est affich6.       10 15 20 25 30 35 40 45 50 55 16              11l11111
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