
2197103 MULTILINGUAL PAGING SYSTEM BACKGROUND OF THE INVENTION 1.    Field
of the Invention The present invention relates to communication systems and
more particularly to a communication system capable of transmitting data
messages comprising a plurality of languages. 2.    Background Discussion 5
Communication systems in general and paging systems in particular using
transmitted call signals have attained widespread use for calling selected
receivers to transmit information from a base station transmitter to the
receivers. Modern 10    paging receivers have achieved multifunction
capability through the use of microcomputers which allow the paging
receiver to respond to information having various combinations of tone,
tone and voice, or data messages. The information is transmitted 15
using any number of paging coding schemes and message formats. The paging
coding schemes preferably are of the multi-character word length type,
where the character may be a binary digit or the like.   Prior art paging
systems have been able 20    to transmit and receive data message
information in only one language such as English.  The languages referred
to in the present invention have as a common denominator symbols and words
arranged in a traditional semantic relationship. The widespread 25    use
of paging systems now require that data messages comprised of different
languages be transmitted to a paging receiver for receiving and displaying
the    



-2- symbols of the languages to the paging receiver user. These languages
include alphabetic languages such as English, French, German, or the like
as well as ideographic languages such as Japanese, Chinese, 5     or the
like. In the operation of such paging receivers, important factors involved
in their successful operation is the portability of the receiver, the
limited energy available for the receiver, the 10    amount of memory
available for the paging receiver's microcomputer, the limited availability
of the radio spectrum, the fast response time required in today's active
society, and the number of paging receivers included in the paging system.
In such paging 15    receivers, in order that the drain on the battery may
be minimized, the paging receiver is systematically turned off and turned
on to maximize the length of time energy is available from the batteries.
The limited energy in which the paging 20     receiver must operate limits
the memory and minimizes the electronic circuitry such as the display in
the paging receiver. The fast response time and the number of paging
receivers requires the data messages to be compressed. In the case of 25
sending data messages including a plurality of languages, the characters
for each language are compressed to a common set of characters before
transmission. Within these constraints, a paging receiver must commercially
operate. 30         The known prior art consists of existing printing
systems and CRT terminals adopted to print text material in different
languages. For instance, U.S. Patent No. 3,996,584 shows a display for a
CRT terminal which uses two character generators for 



-3- displaying different groups of characters.  Another example of the 5
prior art is U.S. Patent No. 4,122,533 which shows a character generating
system for a photocomposition machine for displaying alphanumeric symbols
on a CRT for any language selected from a group of languages. These prior
art systems, however, did not operate under the constraints required of a
paging receiver. These 1 0   constraints are the limited power available to
the paging receiver, the demand on the radio spectrum, the limited memory,
the portability, the data compression, and the real time response required
for a paging receiver in a paging system. 15                        Summary
of the Invention The present invention has been developed for the purpose
of providing a multilingual communication system. Accordingly, the
invention provides a display paging receiver comprising:  means for 20
receiving at least one data message comprised of a control signal and data
information comprising one or more characters representing a first language
and second language, each language comprised of a plurality of symbols and
the control signal representative of which language to display; first
memory means comprised of a first and 25   second symbol area, each area
being representative of the first and second language respectively;
processing means responsive to said receiving means for detecting the
control signal, said processing means choosing the first symbol area upon
detecting the presence of the control signal or choosing the second symbol
area in the absence 30   of the control signal, said processing means
selecting a symbol from the chosen symbol area corresponding to a received
symbol in the data information; and display means responsive to said
processing means for displaying the selected symbol. The characters may
represent alphabetic type languages 3 5   and/or ideographic type
languages. The invention preferably provides a display for a 



communication receiver, such as a paging receiver, adapted to produce
symbols for a data message comprised of a plurality of    languages wherein
the languages are either alphabetic languages such as English or the like
or ideographic languages such as 5   Japanese.    The invention preferably
provides a method for producing a 5 display for a selectable language on a
communication receiver, such as a paging receiver, the language being
selected from either an alphabetic language or an ideographic language. The
invention provides, at least in it preferred embodiment, a communication
system for transmitting information including a 10 means for entering the
information, an encoding means, a transmitting means, a receiving means
such as a paging receiver, a decoding means, a converting means, and a
displaying means. The information, including a plurality of languages and a
corresponding language select signal, is fed to an input means such as a
keyboard. 1 5 Each language includes a plurality of symbols in a
traditional order. The language select signal is representative of the
language of the symbols. To increase throughout, the symbols are compressed
by the encoding means to a common set of characters or symbols. The
information, including the common set characters and language 20   select
signal, are transmitted to at least one of a plurality of selectable paging
receivers. The paging receiver receives the transmitted information and
decodes the information for providing a plurality of symbol signals and a
language mode signal. Each symbol signal corresponds to a transmitted
symbol while the language mode 25   signal corresponds to the language for
interpreting the symbols.  A processing means such  



as a microcomputer converts each symbol signal to a language 5   symbol
according to the language mode signal. The symbol is then transmitted to a
display means for producing a text display of the symbols for a paging
receiver user. Also in general and in one form of the invention, a method
is provided for transmitting sequentially from a base terminal to a 10
communications receiver a selected language from  a plurality of languages
to a communication receiver, such as a paging receiver. The method
comprises the steps of: entering information into a base terminal, the
information including a plurality of symbols representative of the selected
language to be transmitted and a 1 5  language select signal; transmitting
the information to at least one of a plurality of selectable paging
receiver; decoding the information at a selected paging receiver, detecting
the control signal and choosing a first symbol area of memory in the
receiver upon detection of the presence of the control signal or a second
symbol area of memory in 20   the absence of the control signal and
selecting a symbol from the chosen symbol area corresponding to a received
symbol in the data information; and displaying the selected symbol. The
paging receiver  preferably includes a microprocessor for decoding the
information.  The microprocessor converts  the 2 5  information received
from  the transmitter to a corresponding language which is displayed on a
local display of the paging receiver. Further preferred features are as
follows.  An input device such as a keyboard generates the characters and
identifies the characters as a base language or an alternate language. When
the 3 0   paging receiver is in a base language mode, characters identified
as an alternate language has a control signal. When the paging receiver is
in an alternate language mode, base language characters and other alternate
language characters are transmitted having a control signal. The characters
are fed to an encoder of the   



base station for data compression to a common set of characters and then
transmitted to a selected paging receiver. The paging receiver decodes the
information for displaying the characters 5     transmitted. BRIEF
DESCRIPTION OF THE DRAWINGS For the purpose of illustrating the invention,
there is shown in the drawings an embodiment which is presently preferred,
it being understood, however, that the invention is not limited to the 10
precise arrangements and instrumentality shown FIG. 1 is a schematic
diagram of a typical paging system employing the present invention. FIG. 2
illustrates a functional block diagram of a paging receiver adapted for
using the method of 15    the present invention. FIG. 3 is a detailed
diagram of the display, microcomputer, memory, and code memory of the
paging receiver. FIG. 4 is an electrical diagram of the dot 20    matrix
liquid crystal display showing the LCD drivers and LCD panel. FIG. 5A-B is
a mechanical diagram showing one particular embodiment of a display pattern
for a dot matrix liquid crystal display panel of the present 25
invention. FIG. 6B is a block diagram of the LCD driver illustrating the
character generator RAM and the character generator ROM. FIG. 7 shows the
correspondence between 30    character codes and character pattern or
symbol in the character generator ROM.   



FIG. 8 illustrates the special symbols which can be displayed for one
particular embodiment of the present invention. FIG. 9 is a flow chart
describing a method for 5     one embodiment of the present invention of
displaying either a base or alternate language set. FIG. 10 is a flow chart
detailing a method for a second embodiment of the present invention of
displaying either English or Japanese  symbols on a 10    paging receiver.
DETAILED DESCRIPTION OF THE INVENTION 1.    General Description With
reference to the drawings in general, there is illustrated a paging system
10 and method in one form of the invention of transmitting a plurality of
languages from a base terminal 14 to 15    a plurality of selectable paging
receivers 20-24. In this method, a language comprised of symbols or
characters in a traditional order are entered on a keyboard 12, the symbols
being transmitted to the base station terminal 14. Depending upon the 20
capability of the keyboard, any number of languages may be entered.
However, in one form of the invention, the symbols entered are
representative of a base language for the keyboard 12. If an alternate
language is selected for transmission, the 25    keyboard 12 generates a
control signal corresponding to the alternate language which accompanies
the alternate set of symbols being sent to the base station terminal 14.
The base station terminal transmits the symbols to an encoder 16 which 30
compresses the symbols to a common set of symbols. The common set of
symbols are transmitted to a  



plurality of selectable paging receivers such as paging receiver 20. Paging
receiver 20 receives the information from paging transmitter 18 and
converts the 5      information to a plurality of symbols representative of
the language transmitted. The paging receiver includes a processing means
such as a microcomputer for detecting the control signal corresponding to
one of the alternative languages for-selecting the 10     appropriate
symbols to display on a display 26 of the paging receiver. The paging
receiver 20 includes internal circuitry having a receiver means, a decoder
means, a processing means, a display driving means, and a display means
such as display 15    26, all of which are well known in the art.  The
microcomputer 36 converts the received symbols and supplies the display
driving means information including the symbols of the language for
producing display symbols on display 26. While any 20     appropriate
paging receiver can be used, one suitable paging receiver is an "OPTRX"
Series Display Radio Pager, manufactured by Motorola, Inc. A manual
entitled "Instruction Manual" and having an identification number of
68P81035C55-0, describing 25     in detail the operation and circuitry of
the paging receiver is hereby incorporated by reference. The operation of
the system shown in FIG. 1 is such that the paging receivers are capable of
receiving messages in any of several message formats 30    or signalling
patterns.  While the present invention is described hereinafter with
particular reference to one paging mode scheme, it is to be understood at
the outset of the description which follows it is 



contemplated that the apparatus and methods, in    accordance with the
present invention, may be used to transmit a plurality of languages in one
data message using other paging schemes. This description is not to be
taken in a limiting sense 5     but is made merely for the purpose of
illustrating the general principals of the invention. A basic signalling
pattern or message format that is used in this paging receiver is a
sequence of coded binary data using the Golay Sequential Code 10     (GSC).
However, other message formats such as the British Post Office paging
system format (POCSAG) may be used with other paging receivers. While the
present invention may be applied to any number of pager coding schemes and
message formats, they are 15    preferably of the multi-character word
length type where the character may be a binary digit or the like. Briefly,
the Golay Sequential Code is an asynchronous paging format that allows
pages to be 20    transmitted individually or in batches and accommodates
tone only, tone and data, and tone and voice paging. In the Golay
Sequential code, a single call address format consists of a preamble, a
start code, an address code, and for voice paging, 25    an activation
code.  Paging receivers within the system are divided into groups by way
the preamble, which serves to improve battery life, as well as to
differentiate Golay Sequential Code transmission from other coding schemes.
30          The preamble facilitates channel sharing without sacrificing
battery life or false call 



integrity. The start code marks the end of the preamble and supplies timing
information for batch mode decoding. The address code uniquely identifies
each pager and the activation code controls the pager's audio circuits for
voice paging. The batch mode of operation allows a string of addresses to
be transmitted following a start code. 5          A data message includes
an address followed by one or more data blocks. Data messages may be
transmitted individually in the single call mode, or intermixed with
address only pages in the batch mode transmission. Address and data blocks
are exactly 10    the same length.  The address information is constructed
from words selected from the Golay (23,12) signalling code, and the data
information is encoded using the (15,7) Bose, Chaudauri, and Hocquenhem
(BCH) code.  The preamble, start code, 15    address code, and activation
code are transmitted at 300 bits per second, whereas the data information
is transmitted at 600 bits per second. In addition to enabling pagers to
operate in a battery saver mode, the polarity of the preamble 20
identifies the transmission mode, single call or batch. For instance, when
the preamble words are transmitted with one predetermined bit polarity, the
single call mode is identified; if the preamble bits are inverted, the
batch mode is indicated. 25          The sync code, activation code, and
address code all use two word formats consisting of 28 bits of comma
followed by two (23,12) code words. The two Golay code words (WORD 1 and
WORD 2) are separated by a half bit space. The polarity of the 



30    half bit space is opposite the first bit of the second word, and the
starting comma bit is the same polarity as the first bit of the first word.
The sync code and activation code are predetermined for the particular
paging system and are fixed and 35    defined for the particular paging
system.    The address format is identical to the sync and activation code
formats in regard to the number of bits, the rules for comma and half bit
space. The GSC address contains a two-word format (WORD 1 and 5     WORD
2).  The two-word format of the GSC address includes a built-in
multifunction capability. The paging receiver's decoder correlators that
compare the received code word to the pager's word can detect the normal
word and inverse 10    word.  In other words, the two words correspond to
four function of the paging receiver known as paging modes. They are:
Function 1 - WORD 1, WORD 2 15                Function 2 - WORD 1, WORD 2
Function 3 - WORD 1, WORD 2 Function 4 - WORD 1, WORD 2 These combinations
are used to designate the type of 20    page (tone only, data, and voice).
By allowing for two independent WORD 2's, eight functions can be assigned
to a single pager. The data information such as the plurality of language
characters use only six bits for 25     transmitting each language
character to the paging receiver. This set is a slight version of a
standard ASCII 8 bit code with the 8th and 6th bit and the 7th bit shifted
to the 6th bit position not 



transmitted. The purpose of compressing ASCII 30     characters is to
increase the throughput data messages in the paging system.    2.    Base
Station More particularly and with specific reference to FIG. 1, there is
shown a paging system 10 of the present invention having a base station
including an input means 12, terminal 14, encoder 5      16, and
transmitter 18.  The input means such as keyboard 12 enters symbols of a
language into the paging system. Preferably, the keyboard 12 has a
plurality of keys selectively mapped in a base language.  The keyboard 12
is also capable of 10     entering more than one language type.  However,
for the sake of simplicity, the following discussion will refer to a base
language such as English, an alternate language such as Japanese (Kata
Kana), and an optional alternate language comprised of other 15    symbols
such as special foreign characters, the keyboard 12, terminal 14, and
paging receivers being originally configured for the base language and
selectively configured for the alternate language. It is to be noted that
Kata Kana is a type of 20    Japanese phonetic symbol system used in
general to write foreign-sounding loan-words and onomatopoetic terms, and
to transcribe foreign personal; and place names. While the present
invention is described 25 hereinafter with particular reference to the base
and alternate language, it is to be understood at the outset of the
description which follows it is contemplated that the apparatus and
methods, in 



accordance with the present invention, may be used 30    to transmit any
one of a plurality of languages sequentially within one data message , each
language having a plurality of symbols also within a single data message.
These include but are not limited to    alphabetic languages such as
French, German, Spanish or the like and ideographic languages such as
Chinese, Korean, Japanese or the like. Each alternate language has a
corresponding control 5      signal such as a control character and a
corresponding symbol area in a character generator in the paging receiver,
as which will be described subsequently. Either the base language symbols
or the 10     alternate language symbols are entered into the keyboard for
subsequent transmission to base terminal 14. If the paging receiver is
determined to be configured for the base language, a control signal is not
entered via the keyboard 12 with base 15     language symbols.  If the
selected paging receiver is configured for the base language and an
alternate language is entered, a control signal is generated by the
keyboard which is subsequently transmitted. For instance, if paging
receiver 20 is 20    configured for a base language of English, and an
optional alternate language of special foreign characters, an alternate
language of Kata Kana, entering Kata Kana in keyboard 12 generates a
control signal such as a control character for the 25    Kata Kana
language.  In one form of the invention, this is accomplished by
simultaneously activating the shift key and a Kata Kana symbol key on the 



terminal.  Other methods are available for generating a control signal
corresponding to a 30     language.  The terminal 14 processes the language
symbols entered at the keyboard and other appropriate signals to activate
the selected paging receiver in the encoder 16.  The encoder converts the
language symbols to a common language set and    transmits the information
to the paging transmitter 18 which transmits the information via radio
frequencies to at least one of a selected plurality of paging receivers
20-24. Additionally, a paging 5     receiver such as paging receiver 24 can
have a hard copy unit such as printer 25 connected for producing a hard
copy of the contents of display 23. The base languages and alternate
language for the paging receiver are typically predetermined. 10    The
paging receiver is initially configured having a preprogrammed memory or
code memory identifying the designated base language and the alternate
language. Attention is directed to FIGS. 2 and 3 for a more detailed
explanation of the code memory. 3.    Paging Receiver 15
FIG. 2 shows a functional block diagram showing a paging receiver adapted
for the present invention. An antenna 28 is connected to a receiver module
30 which is connected to a demodulator 32. The RF carrier signal is mixed
with a local 20    oscillator and an injection signal in the receiver
module  30 generating a lower frequency IF signal suitable for processing
by the demodulator 32 in a manner well known to one skilled in the art. The
IF signal is fed to the demodulator 32 which serves to 



25    convert the IF signal to the address, message data, and recovered
audio components of the original signal. For voice pages, the recovered
audio output (voice) is fed to the audio unit 34 for generating an audio
signal on speaker 35. For data messages, 30    the address and message data
is applied to an input of a microcomputer 36. The microcomputer 36 decodes
the address data in a known fashion and compares the result with
predetermined addresses contained in    code memory 42 to produce output
signals to process the message data and to alert the user that a message
has been received. One of the output signals from the microcomputer 36 is
supplied to the 5      dot matrix liquid crystal display module 44 to
produce an alphanumeric display of the data message. Another output signal
is supplied to the audio unit 34 to produce a signal indicative of a
receipt of a message. A linear support module 38 includes 10     peripheral
devices such as a DC-DC converter and a deadman timer to support the
operations of the microcomputer 36 in a manner well known to those of
ordinary skill in the art. A clock signal, as derived from a sample clock
15     39, is applied to the microcomputer 36 to control the rate at which
the receive signals are processed. It is understood that microcomputer 36,
such as an MC68HC05C8 8-bit microcomputer manufactured by Motorola, Inc.,
uses clock 39, as is well known in 20     the art, for controlling its
internal operations as well as its interface with other elements of the
paging receiver 20. The microcomputer 36 is coupled by a data bus 43 to an
electrically erasable 



programmable read only memory (EEPROM) 42 and by a 25     data bus 41 to a
random access memory (RAM) 40. Memory 42 is the code memory which includes
the pager addresses and identifies in one form of the invention the base
and alternate languages. The RAM 40 is  adopted to store the data which
microcomputer 30     36 converts from the received signals from the base
terminal, to process these signals including decoding, and to appropriately
store the process signal in designated areas of the RAM 40. The programs or
routines to operate microcomputer 36 are    stored in an on chip ROM and
are explained generally with respect to FIGS. 3-7 and in detail with
respect to FIGS. 8-9. In the Motorola "OPTRX" paging receiver, the 5
data messages including the language symbols decoded by microcomputer 36
are viewed on a high contrast, dot matrix liquid crystal display unit 44.
The messages formed by the liquid crystal display are formed by two rows of
16 by 8 segment liquid crystal 10    dot matrix characters giving each
character a 5x7 display pattern. -Each message can be comprised of base
language symbols or alternate language symbols. For a better understanding
of the configuration and functional cooperation of the components described
15    briefly above, attention is directed to FIGS. 8-9 of the drawings
wherein the method for displaying the base language and alternate languages
are illustrated in detail. FIG. 3 shows a more detailed diagram of the 20
display means 44, microcomputer 36, memory means such as RAM 40, and code
memory 42. Data from 



demodulator 32 are applied to microcomputer 36 via data line 46. An on chip
ROM 43 includes the programs for manipulating the data received by 25
microcomputer 36 to display either base language symbols or the alternate
language symbols on display means 44. Display means 44 includes a display
controller driver 48 and signal lines 50-54. The signal lines 50-54 drive
the LCD panel 60 to 30     selectively illuminate the dot matrix formed by
the intersection of segment lines 52 and 54 with the common lines 50. In
the particular paging receiver shown, the LCD panel includes a first row 53
and second row 55 of display patterns. The process to    either display
base language symbols or alternate language symbols is discussed in detail
with reference to FIGS. 8-9. FIG. 4 shows an electrical diagram of the 5
display means 44.  Display means 44 includes a first display driver and
controller 56 and a second display driver 58. The first display driver 58
drives segments 1-40 of the dot matrix liquid- crystal display panel 60,
while the second driver 10     drives segments 41-80 of the liquid crystal
display panel 60 in a manner well known in the art. Referring to FIG.  5A,
there is shown the physical layout of liquid crystal display panel 60. The
display panel 60 includes a first and second row 15     of 16 display
patterns comprised of a 5x7 dot matrix.  FIG. 5B illustrates a single 5x7
matrix.  A very large number of symbols or characters can be displayed on
one matrix pattern by individually illuminating each dot of the 5x7 dot
matrix. Since 



20     a large number of symbols can be represented by a 5x7 dot matrix, it
will be appreciated that a large number of languages can be displayed on
LCD display panel 60. These include alphabetic languages such as English,
German, French or the like, and 25     ideographic languages such as
Japanese or the like. Chinese, however, has a very large number of symbols
comprising its language. One dialect of Chinese has over 3,500 symbols. In
order to display such a large number of symbols, the resolution of 30
the display panel must be increased.  As is evident to display Chinese, the
resolution of the panels is increased to a resolution greater than 5x7. A
suitable display controller is a dot matrix LCD which is sold by Oki
Semiconductor under their    designation MSM6265GS.  Furthermore, Chinese
is read from the bottom to the top. In displaying Chinese symbols, each
character is rotated ninety degrees before being displayed. The display 60
is also 5      rotated ninety degrees in the same direction so that the
rows run in a vertical direction. Thus, after rotation of display 60 and
each symbol,  the Chinese symbol are displayed in a bottom-to-top fashion
with the first character appearing at the bottom of the 10    display panel
60.  Note that the symbols can be prestored in a memory so that each symbol
does not have to be rotated each time. Referring to FIG. 6, there is
illustrated a block diagram of LCD driver and controller 56. 15    While
any appropriate display driver can be used, one suitable display driver and
controller is an MS6222 dot matrix LCD 40 dot segment driver with 16- 



dot common manufactured by Oki Semiconductor, Inc. A suitable additional
display driver 58 is an 20     MSM5839DGS dot matrix LCD 40 dot segment
driver manufactured by Oki Semiconductor, Inc. Both LCD drivers convert
data from the microcomputer to parallel data and output an LCD driving wave
forms to the LCD panels. As is evident, since the drivers 25     56 and 58
give the microcomputer 36 control over each dot of the dot matrix, any
symbol can be programmably developed by the microcomputer. For example, for
normal English characters, an on chip character generator ROM 57 includes
memory 30     having English characters and generates the appropriate
signals for displaying the English characters in response to the code
received. The on chip character ROM 57 also includes memory for alternate
language characters. In addition, a    character generator RAM 59 includes
a volatile memory for generating optional symbols or characters. The
microcomputer 36 generates the particular dot pattern bit by bit for the
character 5      generator RAM 59 to display microcomputer generated
characters. ROM 57 may be thought of as containing hardware generated
characters, while RAM 59 may be thought of as containing software generated
characters. 10          Referring to FIG. 7, there is shown for a plurality
of symbols specific patterns for a specific character generator ROM 57 of
display driver 56. It is to be understood that other character generator
ROMS may be included in display 15     means 44 for generating other
symbols representative 



of other languages. Referring specifically to FIG. 7, the character
generator ROM includes English characters in columns designated 2, 3, 4, 5,
6, and 7 hexidecimal and Kata Kana characters in designated 20     columns
A, B, C, and D hexidecimal.  In a paging system such as the Golay
Sequential Code paging scheme that transmits only 6 bits per character, a
total of 64 unique characters can be transmitted. Therefore, to transmit
more than 64 characters such 25     as an alternate language, a control
signal is generated to notify the microcomputer that an alternate language
symbol is to be displayed. For example, if an English "A" is entered into
the keyboard, the bit configuration for an "A" from the 30     character
codes of FIG. 7 show that an "A" is a 41 hexidecimal. The "A" is compressed
in a Golay Sequential paging system to a 21 hexidecimal common character
and transmitted without a control signal. It will be appreciated that other
compression    methods may be employed to compress the data to a common set
of characters. When the character is received at the paging receiver, the
microcomputer adds 20 hexidecimal to convert the common character 5      to
the character "A". To transmit the Japanese symbol [err]  , a control
character is entered in the keyboard followed by the [err]  symbol entered
via the keyboard.  The bit configuration for an [err] is C1 hexidecimal.
The 10     [err]   is compressed in the Golay Sequential Code paging scheme
to a 21 hexidecimal. Note that this is sent as the same bit configuration
as an "A". The control signal and 21 hexidecimal are 



transmitted to the paging receiver.   The control 15     signal notifies
the microcomputer that the alternate language set should be displayed, the
microcomputer adds 20 hexidecimal, and then adds 80 hexidecimal for the
alternate language set. Thus, the resultant character is 21 hexidecimal.+
20 hexidecimal + 80 20     hexidecimal = Cl hexidecimal which displays the
symbol For another example, assume that the word "page" in English is sent
to the paging receiver. The bit configuration for the word "page" is 50,
41, 25     47, 45 hexidecimal . The data is compressed to a common
character set in the encoder according to the Golay Sequential paging
scheme so that the bit configuration sent is 30, 21, 27, 25 hexidecimal.
Since a control character is not sent before the 30     word "page", 20
hexidecimal is added by the receiver's microcomputer and the word "page" is
displayed on LCD panel 60. If a control character is sent before the word
entered into the terminal, an additional 80 hexidecimal is added and the
following symbols are displayed upon the panel display 60  [err] Note that
the absence of a control signal notifies the microcomputer to use the first
four columns in FIG. 7, or if a control 5     character is encountered to
shift and display the four columns A, B, C, and D hexidecimal of FIG. 7. As
is evident from FIG. 7, if more bits are allowed to be transmitted for each
character, more distinct symbols can be displayed without a control signal.
10    For instance, if 7 bits are used to transmit a symbol, eight columns
of information of FIG. 7 may 



be transmitted directly. With a control character preceding the base
language, an alternate set of eight columns are displayed on display panel
60, 15    giving a total of sixteen columns to be displayed. Because of the
limitation in memory and time, a paging system data message scheme can
increase throughput by minimizing the bit representation of transmitted
data. 20          Referring briefly back to FIGS. 5A-B, note that the
symbols of FIG. 7 are generated by individually illuminating a dot matrix
for each character.  The symbols of character generator ROM 57 as shown in
FIG. 7 are permanently stored in the ROM. However, 25     a number of
special symbols can be generated by the microcomputer in character
generator RAM 59 included in display means 44. The character set generated
in the character generator RAM is software controllable (bit map stored in
RAM memory) and can include any 30     symbol represented by 5x7 dot
matrix. For purposes of illustration, FIG. 8 shows two sets of symbols
microcomputer generated in RAM 59 used in the practice of this invention
for use on a display pager. The character generator RAM 59    allows the
special symbols in set 2 or set 3 to be generated on panel 60 by
transferring a bit map of the symbols from the on chip RAM to the character
generator RAM 59. The special symbol set 1 is 5      already included on
the character generator ROM 57 and does not have to be regenerated.
Essentially, set 1 is already including in the character generator ROM 57
set of symbols, while set 2 or set 3 are regenerated each time in the
character 



10     generator RAM 59.  For instance, if a control character followed by
a 7 is detected by microcomputer 36, a symbol as indicated in column 2, row
1, is generated in the character generator RAM 59 and then displayed on
panel 60. Similarly, if a 15     control character followed by the
characters 8, 9, :, ;, <, =, >, ?, and @, a corresponding symbol is
generated in the character generator RAM 59 and displayed in panel 60
according to column 2 of FIG. 8. 20          It is also noted that FIG. 8
shows an optional alternate language comprised of optional characters. The
control character for the optional alternate language is an alternate key
bit configuration as shown in column one of FIG. 8. That is, to activate 25
the receiver's microcomputer to select the optional characters, the
keyboard enters an alternate key followed by the key representing the
optional character to be transmitted displayed. Thus, FIG. 8 shows another
example of using a different control 30     character to notify the
microcomputer to select a particular symbol area. 4.    Method for
Transmitting Languages For convenience sake, with respect to FIGS. 9 and
10, the following assumption will be introduced, in that the character
generator ROM    includes a base language of English and an alternate
foreign language of Kata Kana (Japanese). With a base language of English
and an alternate language of Kata Kana, additional special symbols sets 1,
2, 5     and 3 as shown in FIG. 8 can be displayed by sending an optional
control character (alternate) before a 



special character. For instance, if an optional control character followed
by a 0 is transmitted to the paging receiver, the character A is displayed.
10          Referring to FIG. 9, there is shown a flow chart for
determining whether to display the base or alternate language for a paging
receiver using the Golay Sequential coding scheme. In this particular
embodiment, the characters to be displayed on the 15     LCD panel have
been received by the paging receiver microcomputer and are stored in
memory. At this point, the characters in memory are the compressed set of
characters. In step 100, the microcomputer retrieves a compressed set
character from memory. 20     The microcomputer adds 20 hexidecimal to
convert the compressed character value back to its common character value.
The microcomputer then determines whether the character is a control
character, step 102. If the character is a control character, this 25
notifies the microcomputer that an alternate language set of the character
generator ROM or character generator RAM is to be used to display an
alternate language. If the microcomputer determines that the character is a
control character, a foreign 30     flag is checked to determine whether it
has been previously set, step 104. If the foreign flag has been previously
set, then the control character notifies the microcomputer that this is the
end of the alternate language characters to be displayed.    For example,
if in the data message an alternate language word is to be displayed, the
first occurrence of the control character will signify the microcomputer to
display the following 



5     characters that follow in the alternate character set. The second
occurrence of the control character then notifies the microcomputer that
this is the end of the alternate language characters. This is accomplished
in steps 104, 106, and 108. If the 10     foreign flag is set, then this is
the end of the alternate language characters and the foreign flag is
cleared, step 106. If the foreign flag has not been set, then this
signifies that this is the first occurrence of the control character and
the foreign 15     flag is set in step 108.  The method then loops back to
step 100 in which a new character is retrieved from memory. Eventually, a
noncontrol character will be reached and the procedure will continue at
step 110. 20     At step 110, it is then determined whether the paging
receiver is an alternate language mode. One way of determining if the
paging receiver is in an alternate language mode is for the microcomputer
to query the code memory to determine if the paging 25     receiver has
this option.   After determining whether the receiver is an alternate
language mode or a base language mode, the microcomputer then determines
whether the foreign flag has been set, step 112. If the paging receiver is
in the 30     alternate language mode, and the foreign flag is set, then
the characters are displayed in the basic language character set, step 114.
Thus, the incident of an alternate language mode and the setting of the
foreign flag causes the microcomputer    to display the basic language
character set. In other words, an alternate language mode with a 



control character displays the basic language character set. 5           If
the foreign flag is not set and the receiver pager is in the alternate
language mode, then the symbols transmitted to the paging receiver are
displayed in the alternate character set, step 116. In this particular
illustration for the Golay 10     Sequential Code paging scheme, a
hexidecimal 80 is added to the character to point to the alternate
character set in the character generator ROM. The 80 hexidecimal is added
to the character to generate an address to point to the upper end of the 15
character generator ROM as was previously explained in reference to FIG. 7.
After either the basic language character is displayed or the alternate
character is displayed, the method proceeds to determine whether this is
the end of message or if 20     the screen is full, step 118.  If the
screen is full, the method is terminated and the microcomputer is placed in
a wait state for the next message. If the screen is not full, the method
begins at step 100, retrieving the next character from memory. 25
Referring back to step 110, if the receiver is in the base language mode,
the method determines if the foreign flag has been set, step 120. If the
foreign flag is set but the pager is not in the alternate language mode,
then the pager displays the 30     optional alternate language set, block
122.  Block 122 as outlined by the phantom line is a process of displaying
special characters based upon the particular configuration of the
microcomputer and the paging scheme developed for the paging receiver.    



For example, the special symbol sets of FIG. 8 can be displayed along with
the base language and alternate language. In this respect, the steps
included in block 122 give an example for displaying 5      the special
characters of FIG. 8. If the foreign flag is set, the first step in block
122 determines whether the character is greater than 6, step 124. This
corresponds to a number of special symbols in character generator 10
ROM.  If the character is less than 6, then a special character is
displayed from the ROM set 1 and displayed on the LCD panel, step 126.  If
the character is greater than 6, the method continues to check if the
character is greater than OB 15     hexidecimal, step 126.  This step
determines whether the special character set is set 2 or special character
set 3 as illustrated in FIG. 8.  If the character is less than OB, the
character generator RAM of the LCD display is loaded with set 2 as 20
defined in FIG. 8 and the special character is displayed. If the character
is greater than OB hexidecimal, the character generator RAM is loaded with
the special character RAM set 3 as defined in FIG. 8 and the character is
displayed on the LCD 25     display, step 130.  The method then determines
whether the screen is full, step 118. If yes, the procedure puts the
microcomputer in a wait state. If not, the procedure starts again at step
100, retrieving the next character from memory. 30         FIG. 10 is a
flow chart for another embodiment using the method of the present
invention. The method of FIG. 10 illustrates an embodiment using English as
a base language, Japanese as an alternate language, and the special
characters of FIG. 8 as an  



optional alternate set. As previously described, the paging receiver
receives a message from the base terminal in either English, Japanese,
special foreign characters, or a combination of both. The 5      method
begins by retrieving the common set character stored previously in memory
by the microcomputer when it is received from the transmitter. The
microcomputer adds 20 hexidecimal or a predetermined value to convert the
comprised character value to a 10     common set character, step 200.  In
this particular embodiment, a control character before each alternate
language character is sent. That is, before each alternate language
character, a control character is sent. This is different than FIG. 9 in 15
which a control character is sent preceded a string of alternate language
characters, and a control character following the string of alternate
language characters. Referring back to FIG. 10, if a control character is
detected, step 202, then a flag 20     signifying that an alternate
language character is to be displayed is set, step 203. The procedure then
begins back by retrieving another character from memory, step 200. After a
control character is sent, the 25     character following will either be a
Japanese character, an English character, or a special foreign character.
It will be a Japanese character if the paging receiver is in an English
page mode, or the character will be an English character if the 30
paging receiver is in a Japanese page mode.  The mode of the paging
receiver is determined by either querying the code memory or, as described
in reference to FIG. 9, by the transmission of a 



control word from the transmitter. If the paging    receiver is in the
Japanese page mode, it is determined whether the foreign flag is set, step
206. If the foreign flag is not set, this signifies that the character is a
Japanese character. As 5      previously described with reference to FIG.
9, 80 hexidecimal is then added to the character to point the microcomputer
to the correct Japanese character in the character generator ROM and the
character is displayed, step 208. If the screen is full, the 10
microcomputer goes into a wait step, step 211.  If the screen is not full,
the method starts again by retrieving a character from memory, step 200.
Referring back to step 206, if the foreign flag is set and the paging
receiver is in a Japanese page 15     mode, this signifies that an English
character is to be displayed. Thus, an English character is retrieved from
the character generator ROM and displayed on the LCD, step 210 . After the
character is displayed, it is then determined whether the 20     screen is
full or not, step 210. Referring back to step 204, if the paging receiver
is not in the Japanese page mode, then it is in the English page mode. It
is next determined whether the foreign flag is set to notify the 25
microcomputer that a special foreign character is to be displayed rather
than a Japanese or English character, step 212. The method then proceeds to
block 214 enclosed in a phantom line to determine from the received bit
configuration which special 30     foreign character to display.  Block 214
represents a number of schemes that can be utilized to display 



foreign character sets. In this particular embodiment, there is shown a
method for determining the special characters to display based upon the 35
special foreign characters in FIG. 8.    The first step is to determine
whether the special character to be displayed is greater than 6, step 216.
If the character is less than 6, the special character is retrieved from
the character 5     generator ROM set and displayed on the LCD panel, step
218.  If the character is greater than 6, the character is then tested to
determine whether it is greater than OB hexidecimal, step 220. If the
character is greater than OB hexidecimal, then the 10    character is
retrieved from the character generator RAM set number 3 as defined in FIG.
8. If the character is less than OB, the character is retrieved from the
character generator RAM set number 2 as defined in. FIG. 8, step 224.  It
is 15     important to note that the characters for character generator RAM
set number 2 and character generator RAM set number 3 of FIG. 8 are
generated in the microcomputer by storing the particular dot configuration
in memory, loading the character 20     generator RAM, and then retrieving
the character from RAM set to display the character. The procedure then
displays the character on the display panel. It is then determined whether
the screen is full or not, step 211. If the screen is full, then 25     the
microcomputer goes into a wait state for the next message. Thus, there has
been shown an apparatus and method for transmitting a plurality of
languages to 



a paging receiver in a paging system. Information 30     including a base
language or at least one alternate language is entered via a keyboard into
a base terminal.  The base language is associated with the operational mode
of the paging receiver. Each language is associated with a control
character to    31 notify the paging receiver of the presence of an
alternate language. The base language symbols and alternate language
symbols are converted to a common set of symbols. The information including
the 5     plurality of common symbols are transmitted to a selected
plurality of paging receivers. A processing means such as a microcomputer
in the paging receiver decodes the information for determining the language
to display - The 10    microcomputer determines which language to display
by determining the mode of the receiver and detecting the control character
transmitted by the terminal. In one form of the invention, when the paging
receiver is in the base language mode and a 15    control character is
received, the alternate language is displayed. When the paging receiver is
in the alternate language mode and a control character is detected, the
base language is displayed. In this manner, a paging receiver user 20
can receive a multiplicity of languages. The above described embodiments of
the invention are illustrative only and that modifications that may occur
to those skilled in the art. Accordingly,-this invention is not to be 25
regarded as limited to the embodiments disclosed 



herein, but is to be limited as defined by the appended claims.    1. - A
display paging receiver comprising: 5        means for receiving at least
one data message comprised of a control signal and data information
comprising one or more characters representing a first language and second
language, each language comprised of a plurality of symbols and the control
signal representative of which language to display; 1 0       first memory
means comprised of a first and second symbol area, each area being
representative of the first and second language respectively; processing
means responsive to said receiving means for detecting the control signal,
said processing means choosing the first 1 5  symbol area upon detecting
the presence of the control signal or choosing the second symbol area in
the absence of the control signal, said processing mean selecting a symbol
from the chosen symbol area. corresponding to a received symbol in the data
information; and 2 0        display means responsive to said processing
means for displaying the selected symbol. 2.   The  paging receiver of
claim  1 further including second memory means coupled to said processing
means for providing a 25  language mode signal to the processing whereby
the processing means chooses the second symbol area upon detecting the the
control signal or chooses the first symbol area in the absence of the
control signal. 30  3.   The paging receiver of claim  1 wherein the first
language comprises a first alphabetic language and the second language
comprises a second alphabetic language. 4.   The paging receiver of claim
1 wherein the first language 35  comprises an alphabetic language and the
second language comprises an ideographic language. 
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5.   The paging receiver of claim  1 wherein the first language 5
comprises an ideographic language and the second language comprises an
alphabetic language. 6.   The paging receiver of claim  1 wherein the first
language comprises a first ideographic language and the second language 10
comprises a second ideographic language. 7.   A displaying paging system
comprising:  means for entering information including at least one data
message having a plurality of languages, a language being comprised of a
plurality of symbols, and 1 5  a corresponding language select signal
representative of the language of the symbols, means for encoding the
plurality of symbols and the language select signal into a data message
format; means for transmitting the information as a data message; and a
display paging receiver according to any one of the preceding claims 20
for receiving the message and displaying it in symbols of the language
represented by the language select symbol. 8.   A method for transmitting
sequentially, from  a base terminal to a communications receiver, a
selected language from a plurality of 25  languages comprising the steps
of: entering information into the base terminal, the information including
a plurality of symbols representative of the selected language to be
transmitted and a language select signal; transmitting the information to
least one of a plurality of 3 0  selectable paging receivers; decoding the
information at a selected paging receiver, detecting the language select
signal and choosing a first symbol area of memory in the receiver upon
detection of the presence of the language select signal or a second symbol
area of memory in the 35  absence of the language select signal and
selecting a symbol from the chosen symbol area corresponding to a received
symbol in the information; and 



displaying the selected symbol. I 111111111111111111111111111 * C    L    M
S *    9.   A method according to claim  8, wherein characters identified 5
as an alternate language are selected in the presence of the language
select signal when the receiver is in a base language mode and base
language characters and other alternate language characters are selected in
the presence of the language select signal when the receiver is in an
alternate language mode. 10 10. A method according to claim 8 or 9, wherein
the characters are fed to an encoder of the base station for data
compression to a common set of characters and then transmitted to the
selected paging receiver. 15 11. A system for transmitting information and
receiving it at a paging receiver, substantially as hereinbefore described
by way of example with reference to the drawings.
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