2197103 MULTI LI NGUAL PAG NG SYSTEM BACKGROUND OF THE | NVENTI ON 1. Field
of the Invention The present invention relates to conmunication syst

nore particularly to a communication system capabl e of transn1tt|n §ﬁhi1{?
messages conprising. a plurallty of | anguages. 2. Backgr ound -Di scussi on
Communi cation systens in general and paging syst&ss _in particular using
transmtted call signals have attained wi despread use for calling sel ected
receivers to transm.t information froma base station transmtter .to the
receivers. Mdern 10 pagi ng receivers have achi eved nultifunction
capability through the use of n1crocong}ters whi ch al |l ow t he pagi ng
receiver -to respond to information M2 I\?‘é;rqﬁigsmrﬁﬁ[ﬁ s of tone,’
tone ‘and voice, or data nessages The |nfornat|on is transmtted 15

usi ng ahy nunber of p ngpgggggﬁéaﬁgﬂggggfage formats. The paging
codi ng schenes prefer er word | ength type,
where the character may be h-blna Eedﬁanﬁ(nthinVen&aon Prior art- paging
'systenms have been able 20 to t@ﬁgs lfﬂygﬁg%ékufhi§§§§g@

information in only one | anguage such as Eng e languages referred
to in the present invefRPBRIRGIELIQR §K§5ﬂﬂﬁ14ﬂﬁuﬂﬁqﬁuRﬁrE El¥nBowdr ds

arranged in a traditi owﬂmﬁﬁmaatnenr @Iy@tﬁe@mﬁgam&&:wﬂ@sﬁx@ﬂﬂtﬂﬁg datae
of paging systens now require that data nESS%QES(i}Eka%fgbgf different
| anguages be transn1tt?ﬁﬁ?ﬁgﬁspﬁﬁpﬁﬁlﬁéﬂg\ﬁa T 3 AREREEpl ayi ng

t he Background Discussion
5 . Communication systems in general and
sg_ 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 (b
) - 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 dencminator 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- synbols of the | anguages to the paging receiver user. These | anguages

I ncl ude al phabetic | anguages such as English, French, German, or the |ike

as mell as ideographic | anguages such as Japanese, Chinese, 5 or the

- Iike.; T.n the operation of such paging receivers, inportant factors involved
I n th%f successful operation is the portability_of the receiver, the

limted energy avail able for the receiver, the anmount of nenory

avai |l abl e for the paglg?mﬁsfslafrtﬁenlsaeﬁaaastea tﬁéepééﬂﬂhgeﬁeegméb' lity

of the radi o spectrum fast response”tifre required S active
society, and the nunbeRS®F-palieger EE?V%?gslﬁEFhﬂéﬁ ?hpbﬂbebé§|h§n§9§9€ﬁ1
I'n such paging 15 rsﬁchvsészngnlgnﬂerréhah tberﬂéﬁlnoﬁnthaelbﬁétaéywam!

be m nim zed, the paglng gcelverh i stemat ! cal | tur ed of g t urned
on to mexinize the | endEh*BFOFFAR Me é?gpggﬁﬁa?Fﬁ | 8S¢ Sﬂ?Pﬁﬁeba pipPEE,
The limted enebgy in wohithet hékpagi ng 20 recei ver nust operate limts

the nenory and mininizes the ekﬁgtgﬁgkgtgbﬁcgktgyﬁﬁuggﬁgﬁgtygcgiégggy in

the paging receiver. The fas respons paglng
receivers requires thelﬁaPﬁtﬁ§§s§g§§°F§ pavedwphednetheir sueceg§Eudf 25

sendi ng data nessages bﬁékﬂdhaﬁ asptuéabbkﬁaailhepgaageﬁe tBeegharactaes
for each | anguage are ﬁ ng& g to a ngng éharacters be%ﬁse
transm ssion. Wthin tfé%e*g nEPFQEXtQYaé bFn§°FeE PVEPCRE¥BTcomBrcial |y
operate. 30 10 Thambuntnoﬁrmemoaytavamsabne @brexhet pagipyi recedver’s

System and CRTterm ngispBUBRbALeke BEk"S1hSKbaTRb8s1ehi15ed) LECLRN ragio

| anguages. For instance OWs ~a
CRT term nal which use§P§ﬁ§rENar§bﬁefa§§n§P§P9F§ef§Ame requlred 1n today s .

W, active soc1ety, 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 méssages to be compressed. In the case of

25 sending data messages including a plurality of

— ' : languages, the characters for each language are
N 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 exanple of the 5
prior art is U S Patent No. 4,122,533 which shows a character generating
system for a photoconposition machi ne for di spl ayi ng al phanumeric symbol s
on a CRT for any |anguage sel ected froma group of |anguages. These PROr
art systenms, however, did not operate under the constraints required of a
pagi ng receiver. These 1 0 constraintségre the limted power available to
t he paging receiver, the demand on the radi®o spectrum the limted nmenory,
the portability, the data conpression, and the real tine response required

of the' | avoBFERTE alrflnP “Boibs? b8, AMRraltirs, AeSEosBPIS f SFpose -
of provisi n@riomart is i UguaPatantndio. chil23i533, swhich shows di reliapactene
-invention p gé‘ﬁ'e‘i@ﬁngngyﬁehﬁyh?aﬁ' o’i@é‘(ﬁh?@&tf&?ﬁﬁﬁhéﬁﬂﬁ foFEéﬁ liﬁ'iﬁd dat &

recei ving at” | east ssa a contr-
i nf or mati on aéBm‘?‘?Fﬂﬁ SHE %SFE Sﬁgﬁpque,agyr 8ft § ﬁc'édf AR Ranguage
and second Igrogpagé langahgesaingThese opripr iaredysterns,phovadviery didl agrbol s and

: ?rgsrofgnﬁnreglnsspcegﬁ%rl %%Eeﬁf‘é;tc%ﬁ,ﬁ %‘%dwpﬂieco qumd}%gé ea‘xhgiﬁ ea
bei ng’ rle@r esomstnaints are t the fllmuedapqwgécamlablngmwer Paging i teseiver,

. processing Wﬁénaeﬁﬁ‘iﬂo%ﬁ \taetﬁuﬁale é&f@mv'nﬂ: fIﬁﬁ{tEdf ﬂierﬂ@%fcihé‘g the
control signal nbol area upon

ans chodsi,n irst s
det ecting t HROT Ff‘té‘géﬁcég‘ %UHP%FIQ:H gAad g?"' c"ﬁBL PR TREPARKONd synbol
area in thersjsimedef8o a pnfgxngueracemeroinagrzfglngsaysiem ocessi ng neans
sel ecting a synbol fromthe chosen symbol area corresponding to a recei ved
synbol in the data information, and di spI a rreans responsive to said
processh ﬁg means for displaying RARG | QIc D8 PRUIONThe characters may:
represent al phabetic type |anguages 3 5 and/or |deograph| c type

Ianguages The 'nfﬁen t;')r%geg{ _%%E%Box Ra$ Vﬁéjeens fev%llgge&‘ yf rthé' 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 langﬁage 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 langixaoe respectively; processing means responsive to said
receiving  means for detecting the control signal, said processing u
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 alphabenc type languages
35 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 méssage_ comprised of a plurality of




communi cation receiver, such as a paging receiver, adapted to produce

synbol s for a data nmessage conprised of a plurality of | anguages wherein
t he | anguages are either. al phabetic | anguages such as English or the |ike
or |deggraph|c | anguages such as 5 Japanese. The invention preferably

provides a nethod for producing a 5 display for a selectable |anguage on a
conmuni cation receiver, such as a paging recei V&, the | anguage being
sel ected fromeither an al phabetic | anguage or an ideographic | anguage. The

i nvention provi ddangaagéeawhetdini hh@f Ringiuages eﬁiwdéxm?é}t 1al %Eﬁ@”l:ﬁ%h'ag
system f or transrglutchl F% Eﬂé@% t| [ ﬂ(g:' udi n(% ﬁ%&ﬂ or ent

i nformation, an encod a{ St 19v§ 8 aé‘&“é‘&@?\ﬁ ﬁ‘éans
such as a pagﬁng m@maemsr a decodlng_neans a convertlng nmeans, and a

di spl ayi ng nmeans. The information, including a plurality of |anguages and a
correspondi ng | anguage sel ect S|gnal is fed to an i nput neans such as a
keyboard. 1 5 Each | anguage includes a plurality of synbols in a
traditional order. The | anguage select signal is representative of the

| anguage of the synbols. To increase throughout, the synbols are conpressed
by the encoding nmeans to a common set of characters or synbols. The

i nformati on, including the common set characters and | anguage 20 - sel ect
signal, are transmtted to at |east one of a plurality of sel-ectabl e paging
receivers. The paging receiver receives the transmtted information and
decodes the information for providing a plurality of symbol signals and a

| anguage node signal. Each synbol signal corresponds to a transmtted
synbol whil e the | anguage node 25 signal corresponds to the |anguage for
intecpreting the synbols. A processing means such

-



as a mcroconputer converts each synbol signal to a | anguage 5 synbol
according to the | anguage node signal. The synbol is then fransnmitted to a
di splay neans for producing a text display of the synbols fof a paging...
receiver user. Also in general and in one formof the invention, a netod
S prow ded for transmtting sequentially4roma base termnal to a 10
conmuni tations recei ver a sel ected Iangua&e from a plurality of |anguages
to a communi cation receiver, such as a paging receiver. The nethod
conprises the steps of: enteri Rg information into a base termnal, the

I nformation incl a repr a f,the sel ectéd
| anguage to be t?giﬁn%n??}?gah h}é%i@f)ﬁ}ﬁgt%gsegséﬁ?%tgphs}fg%awodtulpb%n"\ltt| ng -
t he i nf & madismayofer a sglactable énnadxq@mm iat gommyaicatiambireceingrnguch
{ﬁgel:\c/)ﬁ{roldasogl itrxfgeréfél%ffa&hé’rlaﬁkuﬁ‘gé%éﬁ gerlggﬁég‘q%ée:r?rngr@y‘ﬁl@g zt“ﬂet e_Ct' ng
recei ver upé}ip‘g‘g?eét‘i q&ﬂgﬂ?g?hgpp?%sé?egrdhlf’h A&l signal or a second
synbol area of n&he jinvenién pronidebsamcleast imhét (prefdsmédsemb@kjlmﬁdt a

-Zi'nﬁﬁf' .”% ?ﬁé‘?ﬁ*ﬂ“é* L%F“EH*’S@W%JM* ﬁa"f*%i"ﬁé 3o fudighd “Tre
pagi ng r@ceiryeans péf@m&mg ithe| 1 thlmerﬂpr ing meangedodi ng t he '
i nformati Ontran-Ehﬂtﬁhgrﬁiéraﬁ§e$%c€ﬂ'i‘ﬂdgrﬁ%an§ hduch as an Qgﬁﬁ ireBeiv@peiaved

f h I
| ocal i <pl S5CORE MBaEH 8 FORERURE S AL ANPBINE JPBABY AdCos

fol | ows. Amnformntmte,vunelmimng\ asph:rhhy)bwfr dapguzgest andt e admspohdmg and
oo b < A S IR0 R el LN RO,
as an d13 |wwem@bxd&s(:@nphm ity g:gfarsy miyads mh@ peagivignale osdenr i s
in an al~ternaieelhﬁg@wg&%emeslgmelsl 2Opre3eRtativar %‘ft ﬁfe’S mgusgr&%f ghd ernate
| anguage char%&é ape Iransmt r aV|tn nd SonLr d cf:r])ar acters
are fed to SN Sder %fm[cﬁgase oug ou symbo s 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 s#codes 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




base station for data conpression to a common set of characters and then
transmitted to a sel ected pagi ng receiver. The pagi ng recei ver “decodes the
i nformation for dlsplaylng t he characters 5 transmtted. BRIEF
DESCRKBTICN OF THE DRAW NGS For the purpose of illustrating the invention,
there is shown in the draw ngs an embodi nent which is presently preferred,
It being understood, however, that the invention is not limted to the 10
preci se arrangenents and instrunentality sho FIG 1.is a schematic

di agram of a typi cal paglng systen1enp|oy|ng the present invention. FIG 2

illustrates a function | oc aqr p receiyver adapted for

usi ng the net hot® ot Yoc ﬂ%“k‘ﬁ %‘g}ﬁeﬂsnﬁ@a]? %ﬁ"gg' é‘g%a-]i Soaa d@?‘gf"f‘gﬁ

di agram of the slymblo;hyacourdmg:aoptheerlangtmger modmdlgmﬂe "B symifolt [ then
pagi ng receiver | d I

i quid crystal gaﬁkﬁ\1§éghgowa§n di% E@é‘rl ver géwg;%pgén)’ze %Q'THI@'”@%A lgé

a nechani cal di A)FHhe ﬁgPé&@&oéFWk‘!GFa‘Fseénbodl ment of a display pattern
for a dot matrix IlquleoCirrwsgbaéradl aid dn padeforfi dfhehePiMeetitioniSa method is

pvent on. F1C oRpaag el elngh M o Al 1 phd MBS 1
corresponddride bemmunicagions cecriver &3 sederssdalmngitagealram paplunaitpr of
symbol .in the cRHARRS 8 NE ' HMmuRiPtion receiver, such as a paging receiver.
The method comprises the steps of: entering information into a base
terminal, the information includihg a 'plurality of symbols
U - representative of the selected language to be transmitted and a _
15 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
25 information received from the transmitter to a corresponding
language which is displayed on a local display of the paging receiver.
o 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
30 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



FIG 8 illustrates the special synbols which can be displayed for one
particul ar enbodi nent of the present invention. FIG 9 is a. flow chart
describing a method for 5 one enbodi ment of the present invention”of
di spl'aying either a base or alternate |anguage set. FIG: 10 is a fl ovwsthart
detailing a nethod for a second enbodi nent #f the present invention of

di spl aying either English or Japanese synbols on a 10 pagi ng receiver.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 1. . General Description Wth
reference to the BR&R SFEHLPy&NT data compressiaon & & SPRFYMGEHY st em
10 and nmethod in eharbeteref ande theretradniftdd@nyid iddlectdd Wantidy of |
| anguages froma base.termn 14 ta 15 -%eplu%flity of_.sel ect abl e pagi ng

recei vers 20-24. FFEHYENtet 5‘(? pfﬁ%lffé’@ (ﬁf"p &5t ol s or
characters in a tdafiormartdlororfider ddrsplaytisoedhen chamdiearsl 12, the synbol.s

being transitted %Qgtgﬂﬁf station term nal 14. Dependi ng upon the 20
capability%g} thetkgﬁboa " any nunber of |anguages may be entered.

However, in one formof the invention, the synbols entered are
representative of prydsHPEIHAGON OF e euheaigs 12. 1f-an alternate

_ language is selected TQ transn ssion, (NE 25 Reyboard 12 generates a

control signal correspdi®f rél"et FHRPSE t%%rﬁﬁétﬁélﬁm the ﬁ‘%ﬂﬁiﬁbni es
the alternate set tihersynisolshdwi nh e drawigdane aibddimernterviicd 14.
The base station term: ] SVs \ er 16 which 30
conpresses. the Sy%ﬁ%@g@l@&ﬁ%%ﬁsé{e%& 15%%0%’1‘{590 'jimele o set of
synbol s are transhiowesen,o that the invention is not limited to the

10 precise arrangements and instrumentality shown. W
FIG. 1 is a schematic diagram of a typical

—

paging system employing the present invention.
. FIG. 2 illustrates a functional block diagram
of a pEginq 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 praging

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 \J/
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.



plurality of sel ectable paging receivers such as paging receiver 20. Paging
receiver 20 receives the information frompaging transmtter 18 and
converts the 5 ° i nformation to a plurality of synbols representative of
the Panguage transmtted. The pagi ng receiver qfludes a processi ng neans
such\Hé a mcroconputer for detecting the control signal corresponding to
one of the alternative | anguages for-selecting the 10 appropriate
symbol s to display on a di ssmca.y 26 10 udtatrgithe e M - syBb IRAGHHEh
recelver 20 includes internal, .circuitry haV|n a receiver an a (decopder
means, a processing nmeats P& qﬁ%ﬁﬁ {kq 1%5&?%145%&&

sych as display 15 e (-] pﬁéseﬁt\anﬂntmunw%ﬂl known in the art. The

m croconputer 36 converts t r o t |
driving-nmeans information i'nc u?c ?e syrrb%?a ]%%%ﬂ%a%}%éﬂ “or
produci ng di splay syntss WQ@WW 6 thanipresant Z-Imventlappr%rl ate

pagi ng receiver can beigchy e SHHaP! £ gl N r%éz‘&?e[té Sla?i'ﬂ; d Reet.
Series Display Radi o Pager, nanufactured:gﬁﬂhbtorola I'n manua

entitled "Instruction Manudi¥GankP HeihgE LAY i hawt fdr%"aﬂ’rlo‘d’%mﬂ}ﬂd for
68P81035C55- 0, descri i ngeddnd embouiledret lof theopRraddmtn anterciionidty of

he Syotom Shown n FieSHEEg RS Gt ol T kel SHRR A € o

recei ving nmessayes i n paging Eﬁmﬂiwﬁrnessage formats 30 or signalling
patterns. \Wile the present invention is descrlbed hereinafter with
particular reference to_ one paqi g mpde_schene, it .is to be understood at
t he outset of the desé?$¥§¥ ARt IETIQN$9FfTHE INVENTION

\U 1. General Description

With reference to the drawings ih
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'symbois.entéred are representative of

s - . 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 thé 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'cémmon set of symbols are_transmitted to a



contenpl ated that the apparatus and nethods, in accordance with the
present invention, nay be used to transnit a plurality of |anguages in one
dat a nessage using ot her paging schenes. This description is not to Qe -
taken in alimting sense 5 but is nmade nerely for t-he purpose ofvwt
illustrating the general principals of the i@wvention. A basic signalling.
pattern or nessage format that is used in this paging receiver is a

sequence of coded_hi nary datg using.t Gol ay, Sequent.,ial Code 10 (GSO).
However, ot her ne?gﬁél%&ym&&s Sf&@g’tégﬁtené’ag‘/"lnﬁ GsdMers [SUR fiyi ng

- system format (POpag@ngmmededvese@owi t h ot her paging receivers. Wile the
present invention may i ts ry . Of er, di ng .schenmes and
nessage formats, they %;%gfi?@ &%ﬁrl&fgpétﬁqy%%ltvﬁg %ﬁ% il-rgff? & wor d

| engt h type wher e firigdh Paging &ranspifder Qishand dicgivierdss tthe | i ke. Briefly,
~the Golay Spquent islecefd@®ich o &S ' iﬂ%tn :

pages to be 20 J't rgnsm' tlt ed i ndi #%%&%ﬁ%@%%%%# ac.(%ndr%t es
tone only, tone aff i€ laneRagsEraANFBiditad pafihe Pagingheagaiver

- Sequential code, dnvlngles Galprcadd=iiny mam wilsiay 2 Hiddrdiapdle: a

Gode. “Pagi ng r ocaFo PSSR he SRR FIUH saren e Sy ey
the preanbl e, whi cnesefdha alitgrnatd veatlangnage=, fos-sedldctdng the
R e o ATy h g S el
battery life or f&h& Raging 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
-microgomputer 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'recei?er is an "OPTRX" Series
Display Radio Pager, manufactured by Motorola, Inc.
A manual entitled "Instruction Manual® and havihg an
identification number of 68P81035C55-0, describing
25 in detail the operation and circuitry of the paging L}
receiver is hereby incorporated by reference.
The operation of the system shown in FIG. 1 is
such that the paging receivers aré-capable of
receiving messages in any of_éeveral 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



dintegrity. The start code marks the end of the preamble and supplies timng
I nformati on for batch node decodi ng. The address code uniquely identifies
Aeach pager and the activation code controls the pager's audio circuits for
*'voi c& pagi ng. The batch node -of operation allow§ a string of addresses to
be tNdnsnitted follomnng a start code. 5 A data nessage incl udes
an address foll owed by one or nore data bl ocks. Data nessages may be

transmtted indlviduabbiobBahle ifd! Ené gkegeﬂe 1RGehBLBAIT KEY B! lsed

address only pages in m ssi_on ress,and data, bl ocks
are exactly 10 t hetoaksangngtna P#HEa&aBYe§§ LARGRAGRFoAN; SNBoftRuUCt ed

fromwords sel ected fpagshge @Qhai bRRe#2pagliggakthagesodeThand the data

f t d -
(B0 "ot The o eaApPEr BELPD d3not; BO°Be FARMECHR. o 2OH,EARESUNEE,

code are transiitted put3@8 hatle meredgcdind, theepuaposkeofaidlustsrtindon
o Cransmtted at 000 fel SeHREa1CRaItle1bd1BI0E LG (AvERRULN0 pagers to

operate in a battery rea
identifies the transnissi oA MB8&c §nsgaéléaglpéﬁtsancﬁr pssspRe: £/RE82%hen
the preanbl e words argrakans/Tiseld 14 thiepalriedoirecained lis! spekapense t ho

B e TP S G e ey 3l S " B8y BUBRIRL 1" Boge
?gldlrgazdcgdet 31)1(% g;elt(\asc/)grdnfcmevm:s cthers mosgage Iormats @ﬂlqt!omﬁathe
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) may be used with other paglng receivers. While the

o 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 Sequentlal Code is an
asynchronous paglng 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 receivefs 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

-



30 hal f 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 flrst wor d.
The sync code and activation code are predeterm ned for the par.ticul ars v
pagi ng system and are fixed and 35 defined for the particular pagiy ,
system The address format is identical th the sync and activation code
formats-in regard to the nunber of bits, the rules for comma and half bit
space. The GSC address contains_a two- mord fo WORD 1 and 5 WORD
2).  The two-word $JFHeR2SPT ?E@(ik?aﬂﬁ?é%%t?ﬂﬁlﬁ 8 GOREFPLs| khe

mul tifunction capabaderys ahaloaginguiesefdtrveldedegingorrehatbaschhat

or B 1 pver o 1008 %GF d86datPob 18 PAFSIa S HRLG TGP BERESLSMICLRORA™ |
four function of theamsglhgedeﬁ@lbewik@ommsegrpagbﬁg nodes. They are:

Function 1 5 WORD 1, WGRDs2¢45n nel = 2 '
Function 3 - WORD 1, WORD 2 Fun%sfa%e . V&%ﬁ? gHVéQQ?E %hese COH%In tlons

are used to desi gneBe ?ﬁém?yﬁed%Fa2@1°°k§ageD%F%h@e%ﬂ¥?esd%?ﬁ b@nd voice).

By allowi ng for twarmdﬁmdanindwmaamyemhthéugﬂﬁ pes::snn iaedasswned
to a single pager

_ d £ h h I
‘characters use Onl§n€e§m%%$§'Qbfﬁngéares$$§ﬂgﬁfP%g%§ éﬂcﬁk %ﬁﬁgﬁ anggage
character to the ptyangmisséoner. Addressecandsdata| blbckseareocexattiy

standard ASgyl 8 btﬁeCQQﬁemiéﬁgéﬂe S8tHe 9R8aPbEsPihraPHat i6n 718 bit shifted

to the 6th bit position not
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 enablihg 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 predetérmihed 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 g}
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'domma-bit is the same
polarity as the first bit of the first word. The
sync. code and activation code are predetermihed for
the particular paging system and are fixed and
35 - defined for the particular paging system.



transmtted. The purpose of conpressing ASCII 30 characters is to

I ncrease the throughput data nessages in the pagi ng system 2. Base
Statlon More particularly and with specific reference to FIG 1, there is
Show a pagi'ng system 10 of the present inventi havi ng a base station
ng an input-means 12, termnal 14, encodét 5 16, and

inclu
transm

tter

18.

The i nput nmeans such as keyboard 12 enters synbols of a

| anguage into the paging s ' '

plurality of keys selective yeegapdge &p'!-%ase @%rg: aéadl % h%ge as(}g}% aﬂd
i s al so capabl e of 10 activatiion r@%rfémmm#s ok Ir%qa}uhgz-;o tihse. numnem
faor the sake of sinpligity, ¢HE FPldHVWdW éﬁxﬁﬁ‘é'%%ld)'hélﬂlbit?fseﬁaéé) a'ﬂ?ée

| anguage such as Engllsh an_alternate ] anguage such_as Japanese (Kata

Kana) ,

and an optlonal t34GERSS |

c"bn"ﬂ'f‘?'s"é‘%F%fo}f“Fﬁ (ORD L\and) s

such as speci alsforei giorhazpct erse ﬁmmwomﬁnalﬁ of efie re8C ldddresk

ePecti vel y confi gar oty e &b Sh i LA O S AR, Sfhe
Kata Kana is a type ofpd&jhng Yegaitese’ pieeider sqamtﬁla;t;p;tsemn@eommpare
to wite foreigs S%E?iona JEh | 54 WS Al Bt % &tﬁ@t thdrd &£4%. and

gener al

to transcribe forelgndyer
i nvention is describe

and place nanes, resent
q’?’er?ﬁd?‘?’@?a]vm"t'??‘?)eﬁ"ﬂ c’tﬂ‘éﬁ‘rsr%fer”ence to the base

and al ternate | gpguagerord. | SIn otiferingsrds pothattidaraxis atomfedpend to
descri ption which fol ltoc\allv:lsrléuncstfgr?tc? ete;(ajaéﬂ% }é‘ceeﬁp&arﬂ%&?n ag'g paging.

met hods,
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I n

i5

20

25

30

modes. They are:

- Function 1 - WORD 1, WORD 2
WORD 1, WORD 2
Function 3 WORD 1, WORD 2

Function 4 - WORD 1, WORD 2

Function 2

These combinations are used to designate the type of
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
transmitting each language character to the paging
receiver. This set.ié 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
characters is to increase the tbroughput.data
messages in the paging system.



accordance wth the present invention, may be used 30 to transmt any
one of a plurality of |anguages sequentially within one data nessage , each
| anguage having a plurality of synbols also within a single dat.a nessage. -
These include but are not linmted to al phabeti c | anguages such as‘w '
French, German, Spanish or the like and id raphi ¢ | anguages such as

Chi nese, Korean, Japanese or the |like. Each alternate | anguage has a
corresponding control %, Bl deatlidh as a control character and a
correspondi ng synbol area in"a crlaracter generator in the paging recei ver,
as which will be described sdiF&raftisulanlye and&ifds snetifilge synbol s

or the 10 al t&rerﬁtxfédwwgqcs.yriooltaue&ree RN IDigad iRy kydaard for
subsequent transmc,@rs]l base t"ﬁ'em ‘nal I.f the p %?ﬁ#q receiver is
deternined to be %SL#’&I Wf@qlﬁibﬁ‘éd’e‘“%ac SISTEAGER i s not
entered via the keykmiardink an tﬂn;hﬂsenehﬁis 12 aimalgm]sym),oléncodérthe

sel ected paging r | | or e I

alternate ?%nguaggl%?s\é dtetr?t‘eag@;ﬁa corﬁeﬁbﬁf sf%l{r%allq’fi@&genera%a%g“%gdﬁ%e .
keyboard which is Wﬂtﬂ Fﬂﬁ%rﬁmb&is Rfr a dangwage iintmdihgy t

. receiver 20 is 20 pagiGpidytiteifl f Prerdiagay,and@ ﬁoa@&'lfmﬁé"l{j an

optional alternate _|'anguage éﬁ} eci al, fargign characters ternate

| anguage of Kata BHBFa 5§ SUseFive I AapRed- 0 jehast es a
control signal sudlamaga:.ont'mrd ket ¥ dis tdlfSo?Fcapald’i% dfKana

e o, e crails id MAH 3 Sy SRUE SR ror,
the sake of sxmp11c1ty, the following discussion -
will refer to a base language such as English, an -\J
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 ' Japaﬁese phonetic stbol systen used in general to
| write foreign-sounding locan~-words and onomatopoetic
terms, and to transcribe foreign personal; and place

names.
While the present invention is descrlbed L)

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
accqrdance 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



termnal. Oher nethods are available for generating a control signal
corresponding to a 30 | anguage. The term nal 14 processes the | anguage
synbol s entered ‘at the keyboard and other appropriate signals to activate

the sgel ected pagi ng, receiver in the encoder 16. The encoder converts the
Iangﬁage synbol s to a conmon | anguage set and jransmits the information
to the paging transmtter 18 which transnits the information via radio
frequencies to at |east_one of ,a selected plurality of paging receivers

20-24. Additional ly, a2pBgRREtsC languggp§epushcpsaErpaghngGrERanvefranishn -
have a hard copy unit suchbheslipkenana 28e6grapriedlbagurgedusued ashard

copy of the contents-oéhdisglay 23. _The_base anguages i&ﬁ altirngte

| anguage for the pagi ngPrBEERveFOLPaNy \IRPAPPFeLPEAEPEr HiKEd. ¥B8CR The
pagi ng receiver is inialaeknatenilaggnagehhasng aopreppogdidmyedonerdly or
code nenory idertifyings deslgnate Lan lternate.

| anguage. Atten?ion isgégagétggbgogélgseggeghg gﬁsggcgggn%gadgtailed -

expl anati on of the codecrERepynding syphglngrrRacéhvar chgracter generator

FIG 2 shows a_fUnCtiOﬂﬂltﬁboﬁgth%gEQEbibﬁfﬂngsawﬁﬁghngiigcBEVEES%QQBEQd -
for.the present |nvent|og. An an&enna 28 is connected to a receiver nodul e
30 which is connected BHPSeEBRBEYYat or 32. The RF carrier signal 4s”nixed

with a local 20  oscillatBithe¢ hei baset langaageakymbolBeotrethiever

e oS Bl 19 peURLel SdiEaYe xpbaael aRul bAREShoLRRORERS ",

|F signal is fed to thkeybnsydl £o5r sYPsRANENtsEraasmigsion to base

terminal 14. If the paging receiver is determined
N to be configured for the base langﬁage,.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'lz generates a
control signal such as a control character for the

25 Kata Kana language. In one form of the invention,

u 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 correspending to a

.30 - language. The terminal 14 processes the language
synbols 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



25 convert the IF signal to the address, nessage data, and recovered
audi o conponents of the original signal. For voice pages, the recovered
audi o output (voice) is fed to the audio unit 34 for.generating an audio -
si gnal on speaker 35. For data nessages, 30 . t he address and nessa@e* dat a
is applied to an input of a mcroconputer 385 The microconmputer 36 decodes
the address data in a known fashion and conpares the result with
predetern1ned addresses contained in code nenory 42 to produce out put
signals to procesdHaNEHS e dnspamation e rthe iRaging FRRsBitEeSage
has ‘been recei ved.1§Onhidh ttheams Ptg Ehéﬂ&ﬁﬁbfﬁé@&6ﬁ6vﬁ&Cf@&ﬂ@puter 36 is
supplied to the-5 dot. matrix_[li C e 44, )
produce an al phanﬁ%?%e'lﬁlsﬁ 5P ATt a%at%lx ta@esgi‘ﬁ%’f%% i) {'L'%l gnal
is suppli ed to theoﬁtmhqnnmlre&merwzmm a mmiomMpatavmging

eoelPl o B TS Hiafvdd Rty NI AR ee b 5L AT s ¢ fEEAPTT

devi ces suc as a Iner tO su
oper ati ons of tkma¢ﬁQYcRR#ﬁnﬁ%#h3%S|Prtpﬁ%hn%$ vmmmthgqnf@b ph@@@C@ng

ordinary skill in 5fﬁhﬁﬁtcoﬁycéﬁcehéléﬁﬁ%eneg ggray§?15¥0ﬁ3a sanpl e cl ock
15 39, is applied tg the rate_at which

5& mc oco ut er f
the receive signals ar et F RRILRANTY 9%suﬁﬂgr§ betn %t 1anepavsndater 36,*~
such as an MG68HOORS Badihg nteceivepuare twﬂéal:lwpﬂeagtmmeaa, | nc.

o oLl B 5 e B g 3 436y CORCSSILER bAORRL 5,
pagi ng receiver 2@TrapPEoFTaIRBed MEMRYY 36T codeunemdryyidentifiybng t#B8eto an
electrically erasajbfignated base language and the alternate language. P
' 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 oscillatér 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 W/

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 audic 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

reéult with predetermined addresses contained in



Y

programuabl e read only nenory (EEPROV) 42 and by a 25 data bus 41 to a
random access menory (RAM 40. Menobry 42 is the code menory which includes
t he pager addresses and.identifies in one formof the invention the base
ternate | anguages. The RAM 40 is adopted g store the data which

m cr oconput er 30

and

t er m nal

36 converts fromthe received signals fromthe base
to process these signals including decoding, and to appropriately
store the process signabdenmdmsrgnaketioapeasuck bhepRiMsignalle tpr pyoaessor |

routines to operate n1Eﬁ8c&Eggé§E ?t? gﬁpcggtgaggghghanuggfghhgﬁﬁgwland

are expl ai ned general ly W
respect to FIGS. 8-09. mﬁssngewbaérbesn'cpmnxvegag|ngerecemhoroutp@t5

data nessages i ncl udi nglt;halga@%agehavmek:éce aded 9)5 'I'sCE ggmuaeﬁ;é%e

are viewed on a_high cqnfrast ot ,matri x

¢rystal display unit

The nessages foPned by PﬁemﬁlE&Fd1éHV§FaFr¥§gﬁﬂa91§PéaVoPR§&1Sy4ﬁm6°roms-of
16 by 8 segnent |iqui dpeogatel ahOalphdaumeric Michaagcosr the data aeszage.

character a 5x7 displa
| anguage synbols or al

FuBRhEE PurphE S80S SRRpllefCRRL ibE alnst MRS

of the configuration aﬁé fcon priodugie @o@pqmaﬂlandabamhyecoﬁp@nancslwﬁs@ﬁi@ed

15 briefly above, %Eb%” | 3 qa&%&EEQuFQ G§od§1§ Qs &E%rwa@g ngs
wherein the met hod for I spl aylng > base nguage and al ternate | ah uages
are illustratedOn det ReripPegals AeNdwes, SHehe afe fa DGs®CH CAAVERTSY

di spl ay neans 44, m cr deadmanetider muppw&nw@pe&&aﬁws%f e code

menory 42. Data from

o
15
20
__ 25
(N

30

microcomputer 36 in a manner well known to those of
ordinary skill in the art.:

A clock signal, ‘as derived from a sample c¢lock
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
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
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 ianguages. The RAM
40 is "adopted to store'the data which microcomputer
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

-



denodul ator 32 are applied to m croconputer 36 via data |ine 46. An on chip
ROM 43 includes the prograns for mani pul ating the data received by 25

m croconputer 36 to display either base | anguage syrnbols or the alternate *
| anguage synbol s on display neans 44. D splaxhneans 44 includes a di Ml ay
controller driver 48 and signal lines 50-54.{tThe signal lines 50-54 drive
the LCQ panel 60 to 30 selectively illumnate the dot matrix fornmed by
the intersection of segment lines 52 and 54 with the common lines 50. In
the particul ar pagiteredcinvan enooliptReM| @m parel exptaived generallyow 53

and second row 55ﬁﬁtﬁh§g§§@¢9a€$efﬂ§s.T@£7D£R&e§ﬁ &QtaélehiEﬁeré§QE€y

base | anguage synbol s_or ternate | anguage synbols 1Is discussed ih detai
with reference to @& G 4 shows an-el ectrical di agram of. the 5

dlsplaylneang 44d E]spt@ytﬁeam?tdﬁclac#uﬂenqu%ag?ﬁgdrseégyeﬁ;igné and

controller an econ a V. e first ay.driver

drives segnents 1 me%ép%%% h%ff?élﬁkq Q- 1%??%?3? ﬁY@%ggﬁ 83ﬁ% e%o

while the second ;byvmmcnﬁbompuuervée aegn%newedleBOaohlghecannadtcrystaI

di spl ay panel 60 i, %u stglt&fsgiég.ﬁﬁier hng &ﬂeFIG. “5A,
ut

. there is shown the p y5|ca I'qui d ay panel 60. The
di spl ay panel 60 iTR$IRERSa ??P%@ %Mdtgﬁc%hﬁu%@wFEBStal @%SRBaH’éﬁﬁay

patterns Cormrl sedf@i-médSu H0b PoUsi 8f 1EI% 5Bsata§inelﬁtrm§§13 §’r?§£815><7
aracters, can pe di s

oo i G o 6 4 ﬁb T haPyCRRrS Slu i B8R T SneRUcPE T OBV S0 O

matri Xx. Since display pattern. .Each message can be comprised of

base language sympols-or alternate language symbols. L)
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 1anguage 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’ matrlx 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



20 a |large nunber of synbols can be represented by a 5x7 dot matrix, it

w Il be appreciated that a | arge nunber of |anguages can be di splayed on
LCD di spl ay panel 60. These include al phabetic |anguages such as Engli sh,
Cernme#d,  French or the like, and 25 ideographig | anguages such as

Japanésb or the like. Chinese, however, has a veAy | ar ge nunber of synbols
conprising its |language. One dial ect of Chinese has over 3,500 synbols. In

order to display such aia[de ‘ﬂgsgé‘ y (ﬂ&s%/rﬁyﬂ\ﬂ%&%{eﬁwytdp erthte

t he di splay panel nust be Increa 1S e X spl ay Chi nese, the =
resol uti on of the panell®naage rmkels ds HiEpisasbrinydatadl thdh 5x7. A
suitabl e di spl ay contr gld rdrice totprm f iged .CD which is sold by ki

Sem conductor under their esi gnati on MSMR265GS.  _Furt hernore i nése
is read fromthe bottomto t 1-0%.S%W%i%:\%ﬁ%m%é§€%ﬁﬁ%cﬂ%,t%ach
character is rotsated nidistpl ajegrezass bef.or @iy Iy degsayeyd. indimdéss @ afifst
is also 5 rot at ed i _nat Qﬁgr jngt [ rectj ngiithe
rows run in a vertical d(}‘lgri)glc% on. | usa,x{aaf g‘r ro_Etiaq"ll o%(?fnca(;ia(sssé%ay and
each synbol, the Chi nebemiaheiriser digsyl Fhal fTirst sosminy drtisien &hi on
with the first charact gfrARREHdMbrs (Y P YL FRLTadGnaltkix Wiy panel

60. Note that the synbols can pe prestored in a nenory so that each, synbo
does not have to be rot%ﬁye?fagaéﬁ'ﬁﬂp]r?é’. g%k 1§y ‘f%lﬁ'éh%,s?mi 1"s"‘":'y’:'

illustrated a blyxk di alyiaresfsddiiznis wer-gnobf ate di@ridryistal ddspiay
any appropriate displa [V ' ‘&Qﬁ ';ppl Ivspl driver and
controller is an NB622§)%([)%1 ol (r:ile}g {Wo sea&r#e.n diﬁ \%}?é)vm ' 16- ,

Referring to FIG. 5A, there is shown the

T

A physical layout of ligquid 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.
— k 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



dot common manufactured by Oki Sem conductor, Inc. A suitable additional
display driver 58 is an 20 MSMb839DGS dot nmatrix LCD 40 dot segnent
driver manufactured by Oki Sem conductor, Inc. Both.LCD drivers convert .
data fromthe mcroconputer to parall el data and out put, an LCD dr|V|wg wave
forms to the LCD panels. As is evident, sin¢® the drivers 25 56 and 58
give the mcroconputer 36 control over each dot of the dot matrix, any
synbol can be progranmably devel oped by the m croconputer. For exanple, for
normal Engli sh chdeaigpationanMsM62Bb@SchaFartherpere); achinREM 5% realudes

menory 30 hav t gener p riate
signals for dlsp|§§?ﬂ5eﬁ% EEt%P %8 ﬁé%agpgrs ?ﬁ ?ggg ang E@%geégd
recei ved. The on &hWmBodBar 83chr charrstex 46 rotRtedsnipetyydegregst er nat e

| anguage charact epgeoks BQ%? 82splay edCha‘i'ﬁEt aasgiagr %O&SR&&.@@ i ncl udes
a volatile nenDry for genera ing .0 tlona %peo s or " _characters. The

ni cr oconputer 36 §ekek Fe§1Pﬁ§Yp9PﬁFEGFaP“d p&FW&rﬁlﬁﬁFtbﬁanP £hatt he
character 5. gheectrawer rRAMindat vetttiphay direceionnut hugsnarteed

char act or s, whi | oFRARESSR.2S HespRay RD B8R, 3BhnAxmRPhy tBR RALESTner at cd
characters. 10 symbol Rrkedispdayedrin a7bothemetpstopofashdonawpltbral ity
of symbol s Spec'fhﬁep%EEEEnEEE?%cSe%pﬁﬁg%hEﬁﬁ?aéicEﬁE* pRebal 8 BHM 57 of

di spl ay drlver 56 ersto her ¢ aracter generator
ROVS may bd ¥ ncl udégPRAYdPaprdy 695 Notgpkhatikhe,sygbResacAngbet her

synbol s represent pre¥tored in a memory so that each symbol does not
have to be rotated each time. U
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 microéomputer 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 alsc includes memory for
alternate language characters. In addition, a



of other |anguages. Referring specifically to FIG 7, the character
generator ROM i ncludes English characters in colums designated 2, 3, 4, 5,

6, and 7 hexidecimal and Kata Kana characters in designated 20 col ums
A, B,4C and'D hexidecimal. In a paging system such as the CGol ay
Sequeﬁflal Code paging schene that transmts onléﬁﬁ bits per character, a

total of 64 unique characters can be transmtted. Therefore, to transn1t
nore than 64 characters .,such te Ian uage, cont rol
signal is generated to %F?V?ﬁ@?ﬁ%’?ﬁc‘?ﬁ%’g g? %*’rt%rYé)f% +]a‘|"‘|guage
s¥nbol is to be displ aymhoﬂorfm%mh@ratin@m;&@m&h sibobs estered into

t he keyboard, the bit on "A 3 r er
codes of FIG 7 show/trégg é@éls éﬁ) %ﬁéﬁ é§é§%£r§#1ég?fragg%dg%%essed
in a Golay Sequenti al mgmgctsly@xedwtop@tmrmdum&y neit chemothe chaxacter
and transm tted gi thoulganepiisr! i 989! o didbldy bt CRRESRBREEE SREratLer

conpr essi on nmet hods Tay be enpl oyed to conpress the data to a cCommpn, set

of characters. When theCRAEAGEREF- | SROM BT \BRY Jpe { HrovsghE Rf ras FoRbalning
m croconput er adds 20 hexi@estebdehors06d ethatHCtELENDFh L1 rRAN €59 Smay bet 0

t he character "A". To tran e_Japan se s nbol lerr control
character is entered |h£?ﬂ§g%%y%€a?% %ys?ﬁ%wT5+r?én %g%é ent ered
Vi a the'keyboard “The charcuhérguratlon for an [err] is Cﬂfhexidecinal

The 10 [err]ig i's COMPr oReplrtingneo Pray FEOLRDEL 2ls REvRAELRG, SChEMe

to a 21 hexidecinmal. Note that s sent as the sanme bit configuration
as an "A". The control E*%ﬁ%}1§$d°§1sﬁ%R?H%c$HﬁF1§}% patterns for-a

specific character generator ROM 57 of display
(o _ 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 characfer,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. 1In a paging
system such as the Golay Sequential Code paging
.scheme that transmits only 6 bits per charactér, 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 naAn 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



transmtted to the paging receiver. The control 15 signal notifies
the m croconputer that the alternate | anguage set shoul d be displayed, the
m croconput er adds 20 hexi deci mal, and then adds 80 .hexi deci nal, for the .
alternate | anguage set. Thus, the resultant character is 21 hexi deci &gl .+
20 hexidecimal + 80 20 - hexideciml = @& hexidecimal which displays the
synbol For anot her exanple, assune that the word "page" in English is sent
to the paging receiver, The qgt configuration for the word "page" is 50,

41, 25 47, APHHIR NN Pe gmpl tQ compress cthe datao
character set in ¢dmmancsieroficelvarhdigets. t NEhé®! tye SERAEAEtEE DETI Ng

schene so that t it nfiguration.sent is.,30 2 27, 25 hexi deci mal .
Since a control Eﬁ%‘?%’c‘f%é) %‘LE%? RAFING FRT R Y 3%“3 miGre "‘B‘éﬁ%‘, 20
hexi deci mal is ackidds 30 thexidecinal ' to n¢onvertpthercammon hehavadtépage” is

di spl ayed gn LCD om{kol character is sent before the word
entered into the %P%%g%}a%éncgedi tiio'nal 80 hexi deci mal 4 s added -and t he

fol | owi ng synbol s are FPspragemitgthe ifepanese sympehy/60, fefepti@le that

the absence of a eREksOtesi PHabnbetedi B8 tHE mﬁﬁ@sﬁtﬁrpﬁéfio&@dusyt{:ﬂé:itfst
aracter_I| s epcountere (0]

Shife and i spl ayLae WL ERERRST v En Eae KawPORTlx (ERSHRI S0l FIG 7. As
is evident from Feéhfigurationefortanaf/ atl byedl thekbdéctmali t.telef or each
character. 1g0re U 16l suBbak iy end Bl AVEEebARI, RoRggt ol 5l ol
of information Ofp¢qtpg7sqh9me to a 21 hexidecimal. Note that this
is sent as the same bit configuration as an “av. ;J
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 = C1 hexidecimal which displays the
- symbol F . ' _
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 N,
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 microcomputef 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



be transmtted directly. Wth a control character preceding the base

| anguage, an alternate set of eight columms are displayed on display panel
60, 15, giving'a total of sixteen colums to be displayed. Because of the
I mi tation in nmenory, and tine, a paging system dgya -message schene can

i ncr erse t hroughput by mnim zing the bit representatlon of transmtted
data. 20 Referring brlefly back to FIGS. 5A-B, note that the

synbols of FIG 7 are geﬂq_roa,t gé?d oV igdeald e dy! q:g% gﬁtn trix
for each character. The s oI S x%q'asr rd)é nea! at o% e{11‘:1\/\/11 in
FIG 7 are permanent |y Sdsg Lhegcﬁz.l:b te phat the ahmancerof a

speci al synbols can be geRaioat e:id@x\an hﬁ:ﬁﬂﬁréymnwtnﬁrcﬁda:o@dwwzt &o use the

generator RAM 59 inclu i S neans, 44._ The, charact er set ner at ed
in the character gener%te tl?,édlﬂ‘ﬁ‘g Cs‘é'f% é'rb?r:& ol lrafife hid GANF Eior ed in
RAM nenory) and Tan i ndlm:l:eaca:q,t 3G enccamﬁaﬁec’rew@ﬂrﬁbeddw cﬁ)Sblckyt the

matri x. For purposes of B Ga 8 |p¥% -
m croconput er gener at e ddzl %@B" uséed i é 1'n ct heﬂﬁ‘gﬂe‘%dﬁeﬁzﬁhl s 1nvent o7n “
for use on a display pd*g"erls EYddent fnam Bf&hrerlat df mawssPits @neal kgwed

speci al synbols in set th Me &Qtar?sﬂlctﬁ& Q.Q:ﬁ:ereﬁcﬁij d}faﬂ%@r OGhdde distinct

transferring a bit map of .the s the on RAM 't e character
generator RAM 59. The <% °§1 s%lﬂﬁ)g?e s‘i?t jyed; wit ‘% e q?"ﬁ%‘l %n
t he character gebherat orFd¥ONnstaek dae® hdits\erd admmi r‘te:getnﬂerrmm a

Essentially, set 1is g Y, ié%ﬁ%@&dﬂ},é*&fﬂ?{%ﬁ%ac N&GE QL. R}J\{J.;g?

set of synbols, while s are regenera |ne i'nth
char act er be transmitted directly. With a control character

o/ _ _ 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

e - microcomputer in character generator RAM 59 included
in display means 44. The éharacter'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



10 generator ‘RAM 59. For instance, if a control character followed by
a 7 is detected by mcroconputer 36, a synbol as i ndi cat ed ,in colum 2, row
1, is generated in the character generator RAM 59 and then dlsplayedwon .

panel 60. Simlarly, if a 15 control c acter followed by the
characters 8, 9, :, ;, < = > 7?2, and @ orrespondi ng synbol is
generated in the character generator RAM 59 and di spl ayed in panel 60
according to colu of . FI G is also noted that FIG 8
shows an optlonmiqh9¥§ﬁ§?% ?Eﬂﬁb%bes¥ﬁhﬂ}?séﬂ Betopt PBEnBFtcRaFAcPRrs. ‘The

control charact ergémerabedophi panel ab0 ebpateahsprAgRgi & Bitahaprogte key2
bi t conflguratlo n o] f. T, tg _activate 25
the receiver's n?%ﬁ%cé u %% %8%gﬁgstg$h§h tﬁ%%achﬂg?aE$§F§CtFﬁe

keyboard enters agen¢ratontBARe§9i ol Theespegiaheskepol epetsknisng the .
optional charactei1ifady Lhenadbllen EnaPtA¥Efctd genbtof ?81@"‘%73”“ her

~ exanple of using a different control ar ac r to noti
m croconputer to 38fedPed pakthaveaFoshepEPIeReratad. EﬁéﬁhbaaibY:

Transmi tting Langseges E@ra:ﬁaaeylmeruaﬁif@ 1#i the' €RRESELES FIGS. 9 and

. 10, the foll d t t h
Generator Rov | gERgAERE Rok &7, 48 Br SupSSls, | eniifisth 2 R Bate

foreign Ianguage bfaxatHeganaréﬂapaeesh)tim%thnatbasehhaaghage -of English

and an altgegnate &@ﬁgy@gsroﬁAg?gg Kapg gﬂgtgrggal1gp§cgaht§¥fbols sets 1,

2, 5 and 3 as own I n can y sendl ng an optlona
contr ol char act ercRaraeEfast Ep1heVEACDY a is dtectea by

microcomputer 36, a symbol as lndlcated in column 2, *;J
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,
2y 3, <, =, >, ?, 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 RO



speci al character. For instance, if an optional control character followed
by aOistransmtted to the paging receiver, the character A is displayed.
Refefring.to FIG 9, there is shown a flow chart for

detergénlng whet her to display the base or alteagite | anguage for a paging
recei usi ng the Golay Sequential coding scherf@¥ In this particular
embodi ment, the characters to be displayed on the 15 LCD panel have

been recei ved by the piﬁbﬂﬁdéﬁcﬁ'%ﬁ%e”ﬂ%%@%ﬂ@%“%&r ?ﬁl@heaihp%%ﬂ hRernate -
menory. At this point, the characters in menory are e conpressed set of

characters. In step 106°r9ﬁ3nn#€PGBGHﬁuP@rKP@Frﬁé@és(éaééﬂﬁﬁéésedwgép
character from menory. baGe 1an§hag§l@EOEQ@RQE&Fa@ﬂd%nZQl&%&h@%@lE&hduage

convert the conpressed t val u ck t its co har act er_ val ye.
The ni croconputer then %e?é%%n%% gﬁﬁé cﬁgﬁg&ﬁgwgyyggafoﬁfg vE
character, step5102 | andh@ abashomarlmsFaGcoBtcah beaddspdayethhby 2ending
notifies the mcr oconpyheppthdhadn c%'ntt‘i—ro'iatcﬁaﬁ%ﬂéfi-g%gi%fergéltﬁeﬁeb‘é*i%"r%“aer

generator ROM.or character generator 0 be use spl'ay .an -
al ternate |anguage. |f SPREiflcFHATAGHEE d@PEr#Pﬁ§§nFﬁat1@hé“bﬁ§%d6¥@@-|s a

control character, a feofit§ol3Charactiead ficl 1eheaked &o odake tFanemiteldierd t
has been previously se%’H ste 104 I f .the fgaﬁi%% Tl ag _has hee

Vi 0
set, then the control PgnSFCFH§?r'h &te 'ﬁﬁaﬁiﬁﬁ'fy gﬁthe
end of the alterkfate Iangua@efGMznagt¢nsFﬂG-be dt@pkayéﬁ showfoa &lawpl e,

if in the data message - 2 i@ty %%Fﬁﬁ@%ﬁéfSthp %§3'?pkiﬁﬁ%askh%r

first occurrence of the_control character nlfy roconputer to
di splay the followi ng @8lternate language for a paglng receiver using the

o . 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 compreésed
set of characters. In step 100, the microcomputer
retrieves a compressed set character from memory.

20 The microcomputer adds 20 hexidecimal to convert the
cbmpressed 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 deterhines
_ thét'the_character is a control ¢haracter; 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
hotifies the'micfocompdter that this is the end of
the'alternate language characters to be-displayed.



5 characters that followin the alternate character set. The second
occurrence of the control character then notifies the m crqconputer that
this is the end of the alternate | anguage characters. This is acconpli shed:
in steps 104, 106, and 108. If the 10 fﬁéeign flag is set, then wlis is
the end of the alternate | anguage character&2and the foreign flag is
cleared, step 106. If the foreign flag has not been set, then this

signifies that this i e Sl oCCpIr e of _the control_ character and

the foreign 15 flzfé&%:lse%ée'gp?en' st p{"ig@?e éﬁfe T HOE T h2h | oops back to

'step 100 in whi craktemvatshalanguage swoxd risvknl be obisphayed, Evkatual |y, a

noncontrol charactgiei P& S@s NG é&ﬁ%fﬁf“fﬁ%%é??%%lwfﬁftinue at -
e e r e

step 110. 20 At- step 110, 1t is then determn e pagi ng
receiver is an al$kimkE% thedguigrosrrRutentadisplagt thei fehiovinghe
![oagl ng re;:aﬁl Verd'éhafhé‘tfbxiaét%iét@tﬂqimgﬁ?ﬁtﬁ@dﬁtém‘%ﬁet&l@aﬁ&éﬁ@fonﬁm er
o query the code nenor o_determ ne i e in - receiver has
this option.  AE dARS HECORE (PETHERSRFR PECERGFORtral CIRERRESE
&ﬁntgﬁaget Hodfe or thémseot bfibes gehemmibcrddenpaen Celnpt .Jth'aui'éhm tiee eend nes
et her e forei 16sy [T e ng.receiver is
in the 30 al tcg?n%*%g? angu’ggggn%%g?uga#}% ?1%%-3?%1#%1{%?] f"ﬁggéigsset , then
the characters araCepmplishediniskepssied] aRfag@nd hbPBict ckfste step 114.

Thus, the imci dentordign £ld¢' 18l Set AnEhEW ocliDs i 8Nthé "engedt i fige Of the
foreign flag caus t he m cyoconput er to display the_basjc Ianggage

e
character set. Irﬁ‘&?ﬁ?a%r S FRATREES TS RRA N SotRT S IR B
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 \M)
whether the receiver is an alternate language mode
or a base language mode; the mic:oéomputer then
determines whether the foreign flag has been set,
step 112. 1If the paging receiver is in the
30 alternate language mode, and the foreign flad 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



control character displays the basic |anguage character set. 5 | f
the foreign flag is not set and the receiver pager is in the alternate
| anguage node, then the synbols transmtted to the paging receiver are

deplqigd in’'the alternate character set, step éiG. In this particular
I I lustyation for the Golay 10 Sequential Co t7paging schene, a

hexi decimal 80 is -added to the character to point to the alternate )
character set in the char QR ratQr_ s 80. hexi decimal ,is ded

to the character to ge%g’r gtc"'tes %ﬁ%%greetg%stlolgogl&ngﬁgtgg Fﬂ’@r&ﬁ%&r & *of e 15
charact er generat or ROMtRerwwondseviasudilternats legouagecmodencdtho aFl G 7.
After either the basi c doiguadensiiaicterelaish1dyid e dadiid Nandtiayenat e

e

character is displayed, the nethod proceeds'to termne whether this is
the end of nessage or ichaxgcter @@t.screen is full, step 118. If the

screen is full, she nethod iT¥ itdverifdrieddni il ag 4 gndt0 G BN the RHeteddrdm
a wait state for the next nessage. Lf t screen.s not full, t net hod
begi ns at step 100, refA% AF g‘ﬁ‘e%taqg:ﬁé' e L 3 INAG R MRAR 3'%‘3“ the
Ref erring back to stepsyi®olisi thrfansmiddiederta $hien palge rign yededveragerenode,
the method determ nes 'dfis#g%g’e@ Sir0trd a8 a!i%e%n%%ct%&e%elczo-sééefﬁo&g%.

foreign flag is set but t pager Is not in the alternate |angda
then the pager displaydn kdisopartignlaghdlinstaatdon (fargdage GHEAaY bl ock
122. Block 122188 out Igeipentiaihedderpaying Mhehned A HesSaedindls @oayisng
speci al characters basg%é#l or%§t Bélr?g%rtic% ar_confiqurati ol oflagé% te
m croconputer and the e%g C 5’@?@ a:ﬁé'd o ﬁz?glr{ﬁ’& e
- character set in the character generator ROM. The
Y o 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 chardcter 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 écreen 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.



N - ;
For exanple, the special synbol sets of FIG 8 can be displayed along with
the base | anguage and alternate | anguage. In this respect, the steps

i ncl uded in block 122 give an exanple for displaying 5 t he speci.al -
characters of FIG 8. If the foreign flag ig.set, the first step in ‘fock
122 determ nes whether the character is greiﬂer than 6, step 124. This
corresponds to a nunber of special synbols in character generator 10

ROM If the character is . |Iess than 6, then a special character is -

di spl ayed from t HEORR¥aBR1e, able dPBpFEgLdsyRbehesets PANEEG. sBepan26. | f

the character is lgée@iéélé aa §1oﬁ89wﬂ€ﬁhﬁﬂecﬁﬁéénﬂﬁﬁgﬁagﬁhﬁﬁ& if the
character is greater han h deci, mal This step

det er mi nes whet he® Fﬁ5n§5% anNgEAgeact SR EBis| XesBecS, oFhep8EPRF char act er
set 3 as illustrairdinded &n Blockf1pbegibar ant exahpleegsrt 8aspDByihbe

character generat | ogded with set 2 as 20 ‘
defi ned |ngFIG. 88éﬁRﬁa%ggggegPéggéﬂéggcggrbig drépl ayed. If the character
is greater than OB hexifiethenfprehgnchlagcisrsgtnetheofiRet ssepodded with

t he speci al Charaﬁ%IéﬁF%Q&S&% rﬁ§nggfwﬁggRég Eh%icﬁagggtégeﬁgharacter S

di spl ayed on the L sp ¥ en determ nes
whet her the screegiteates thantép 3¥ep F?4yesTh?ﬁecEF6§§HGF€sp§95athe

m croconputer in AuMBef arasgechalnsymbbme PhocREvEEtEagkheRdR0oR at step

100, retrieying t nex rac FIG 10 is a
fIOM/chart?¥o gﬁﬁ tﬁbgg ?rﬁg ﬁ§ Pﬁ ﬁé?hggan Sy hEPBPe8ent
i nvention. The nespedial €haratder| issQispiayed EérbmdthenROMssef English as

2 pase Lonouace, JagaggspavedoRl LAR"EED bARGIT0BeeR dabNC TioEhY
characters of FIG

character is greater than 6, the method continues to
check if the character is greater than 0B .

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 0B, the character generator
RAM of the LCD display is loaded with set 2 as

20 defined in FIG. 8 and the special character is
.displayéd. 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 W
whether the screen is full, step 118. If yes, the
procedure pdts 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, Japanesé as an alternate
language,'and the special characters of FIG. 8 as an



optional alternate set. As previously described, the paging receiver
receives a nmessage fromthe base termnal in either English, Japanese,
speci al- foreign characters, or a conbination of both. The 5 met hod
bégins by retrieving the conmon set character st;%ed previously in nmenory
by thé~fi croconputer when it is received fromthédransmtter. The

m croconput er adds 20 hexi'decimal or a predeterm ned value to convert the

conprised character valgptilchad Hdternat@mset. SetAsC?ﬁ-" RAlcRis1 S delsctli®eq,! N
this particular enbodinent, a .control ,character ore each alternate

| anguage character is &% PeBiRG recei¥ed Fesedves femessade fFpayshe base
character, a control charadial iin sdtherTEnglish]i Uapatitsd, h@pe'aial 9 in 15
whi ch a control charact se ceded a strln .of .alter e ang e
characters, and a cont rfec‘]re@‘t% a?&aéﬁ%%%(ﬂﬁsdwoﬁgatﬁé’ kg o5k © %a% %

| anguage charactrs. R@femhndwg)dma'ts thy FleBriE¥ing thecouimun cedr wi'tae:raqts_er
detected, step 202, they Fend dyﬁy%

| anguage character is to d| s%ﬁ (?lys g{;tﬂéﬁs ptﬂ% l@I]'he proce urteeri hen
begi ns back by retri evi"mf iyade £ e FFARsmitEe 00 The ter a
gont r.ol Chﬁr acter is Schﬂcrddlﬁn her ad&ﬁrmt}ﬂxifdddﬂc}ulpg:ﬁ/\ﬂd' praiddiirmiithett
apanese character, c aracter spe Qrei racter
T b a Japanese CTALUR i GURNARE A R TRAAI0 CHAE A S I 5P

page node, or thEd char asdmmomidet bIthEIEﬁ,I thema&th erIn fthike ;ﬁirtlcular
pagi ng receiver is in m&ﬁﬂﬂﬂﬁéf&

receiver is deterninedq% el ther querynu;t%e code nedﬂ%f{gé as descrlbed

in reference to FIG 9,2k5exnate rkangnags shayaqgter is sent. That is,
o 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 Enqlish'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



control word fromthe transmtter. If the paging receiver is in the
Japanese page node, it is determ ned 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 previ ously de;gfibed with reference towkl G
9, 80 hexidecimal is then added to the char er to point the m croconputer
to the-correct Japanese character in the character generator ROM and the

character is displ . ep. 208. en is full, the, 10
ni cr oconput er goesfél/%’bv%v\gﬁtﬁgt%%% %{é%é%§£a‘ﬁ P scteetis not full,
the nethod starts dgksrmbied ahethendthe cforetgrrfiagnisesety, ssepp 200.
Referring back to zdep 206.thd fofeigh 4ty T{ahde S, aiid NeigRokNls
receiver isinaJ nese page 15 ,node, this signifies that-an English
character is to beag? p%ﬁam%?raw Ehgl2RANeSRrGRARACERT ¢ etAS eved from
the charact®r genegpréwiowXly adeschpddyeiewnréferdidsr 66 apr@lly, dbter the
character is displ Ll € term ned et her_the 20 sgreen is
full or not, step %’gfjdiée’ﬁ%#u% %%%’i 1%5%#]&)0%}33 %aY?I%tT)%g??lgp?%’E%i ver
is not in the Japstheanjrxecompiter oo theicoirecholipaness qhapacbere. |t
- 1s next detern ”Ediﬂ“‘@tié‘eéhéf‘é’c{é’f%&‘i‘eﬁé’&r'ﬁoﬁeén&")%ﬂ‘é’géﬁg éé@%?% .
m croconputer that_a special foreigh character 1s to be dis faye rat her :
than a Japanese ordﬁﬁf%é?ﬁch%?%kt ?8. stEh the sargeneigoflhert®peoceeds to

bl ock 214 ehel osednidrocatiputom joae intsled apanpeostepn 466p r£Le] Ve bit -
epresents a numborerSEEREot® (ARt BRFL pottE, oAt farts agiin by 2
: retrieving a character from memory, step 200. ~
Referring back to stép 206, if the foreign flag\“J
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 foreiqh flag is set to notify the
25 microcomputer that a special foreign character is to-\j
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. 1In 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.

3



f'orei gn character sets.

In this particular enbodi ment, there is shown a

met hod for determ ning the special characters to display based upon the 35
speci al, foreign ¢haracters in FIG 8. The first step is to determ ne

vhet hert t he speci al
| thé‘character

t he char act er

5

character to be displayed is greater than 6, step 216.

is less than 6, the special char@ter is retrieved from

det er m ne whet her -
character is greater t hapeGBaheghdeactek, tohbe dhspleyed teagzeateri than 6,

retrieved fromthe char
8. If the character

generator ROM set and displayed on the LCD panel, step
218. If the character

' 0 AghoryEhengBegl B ELBELERS WHERRAECLE 1 °

? Er2%8neEEEOERBA@hﬁfaceﬂgbgé §e?§ Qﬁghn?d tReF! G

aracter I1s retrieve fom't he

charact er generator RANFEéFlﬁ&nEBPrE°§§rdéﬁlﬁé&riﬁveﬁléFoB tbPeEhEQQCteFt-'

is-15 i mport ant to geherhBiat Rbm sber aglieadss Qéyéhabﬁctﬁé gepepahel , RAM
set nunber 2 and charact

g r at t_nu
generated in the ntcrocﬁﬁﬁﬁtgﬂg SFOEﬁﬁgc ﬁgaﬁ F.&ﬁrﬁFeag?r gH?PgaraFPSn
in nmenory, |oading the character 28 thengtestetiotoRdrtemminehwhetberi éti g

the character from RAM
di spl ays the character

%@Ea&&rdtﬁahabatH@xﬁﬁ@&iﬁ&ir EEQ§ Ba@cedykehaen

n the d det' er mi hed whet her

the screen is full or n@bar§9§&r21§ GFPaFﬁ€ §6?§eﬁﬁl§eﬁﬁﬁﬁc*@ﬁén shen thepe
m croconput er gogy i nt ochavactest dcerk@rithednerbmeheagharabter Hhaegakas

been shown an appar at us

| anguages to

U

15

20

25

30

R0 TR DOGrke” ot A2"aT heRY3 BEHI2EL Y 1% tne
character is less than 0B, the character is
retrieved from the character generator RAM set
number 2 as defined in FIG. 8, step 224. It is
important to note that the characters for character
gene:ator RAM set number 2 and character generator
RAM set number 3 of FIG. 8 are generated in the
ﬁicrocomputer by storing the particular dot
configuration in memory, loading the character
generator RAM, and then retrieving the character
from RAM set to display the character. The

procedure then displays the character on the dlsplay

panel. It is then determined whether the screen is
full or not, step 211. If the screen is full, then
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
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—baging receiver. Each
language is associated with a control character to



a paging receiver in a paging system Information 30 I ncl udi ng a base
| anguage or at | east one alternate | anguage is entered via a keyboard into

a.base terminal. The base |anguage is associated w.th the operational node
of* the paging receiver. Each |anguage is associated with a control
character to 31 notify the paging recei v’ét of the presence of an

al ternate | anguage. The base | anguage synbol s and alternate | anguage
synbol s are converted to a common set of synbols. The information including
the 5 pl ur al i MPHLE ShfdPaIARD | 2eqRiVer A fhe Rresenre Qe ARd

~plurality of pagi ng t&¥afite Fandudy&L e Sd bR Farfdifdyd SsyPnbB g aaedrput er

¥inbo
In the paging receiver decodes the informtion for deter i ng the | anguage
to display - The ﬁ}tef’}ﬁ% g’&ﬂﬁﬂﬁﬁ %’F&B’rﬁ r‘?e%evﬁﬂ’b‘fﬁzftoé%[}éb%twm%’bl ay
by determi ning thesetdef cynbels £celheerimformet o | igcIwdimprthel character
transm tted. by the ' : ] 0 e | ' t he pagi ng
receiver i ssi nth %‘%@%g%%&a&ﬁﬁﬁa %9%1%%%4 Qgﬁ%%ﬁ%@g%t%r Is .
recei ved, the altselectedminnality dEpaging s¥eeivers pad ng receiver is
in the alternate ?ﬁlﬂf@é&‘iﬂ@%a’?}@ SudPd o IS iduter Ofl aaied, the
~ base Il anguage is dis %g;ed. If'thi manner, a pagi ng receiver user 20
can receive a mnul tﬂﬁﬂp’i tHRHR \r%gf%@%%e.sw N bRE enbodi ment s of
the invention are dédterniming etionl darenthgd ato rikglps-i arige t hat nmay occur
to those skjlled in the, ar C l.ngld v, -this .1 nv l.on is. not e 25
regar ded asu]i m t&iﬁ%o?%éé%trﬁ)a‘%%n%%ﬁ%cw%gcé%qg&age to c?lsﬁfa;?
: by determining the mode of the receiver and
detecting the control .character transmitted by the ;J
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 \g)_
herein, but is to be limited as defined by the
appended claims. '



herein, but is to be linmted as defined by the appended clains. . 1. - A
di spl ay pagi ng receiver conprising: 5 means for receiving at |east

one dat a nessage conprised of a control signal and data information

conpri §ing one or nore characters representing a first |anguage and second

| anguage, each | angya oaprised of a plurality_of synbols and the control
si gnal representathgégﬁﬁﬁﬁgﬁgh | anguage to disp ;10 first nmenory
means conprised of a first and second synbol area, each area being
representative of the first and second | anguage respectively; processing

means responsive 0 said k.ecei ving.nga .1.nq.the control signal,
sai d processi (nig rr%ans o o%lgﬁﬁdflté@'??rg%eiyé @ﬁn@'&#‘ﬂgr ea upon detecting
the presence t he comeans §ograreiyinghajoteasy one dmaoméssigehslomprised rof a

the absence of th%ﬁ%ﬂﬁ'gn%l&ﬂﬁi .daidl ThfBfMGASA BEmPRing CORE L bF dndrey MO
fromthe chosen sy

H‘ool ar éa. correspondi ng to a rec |v<£d§e?/nbol i n the dat
i nf or mati on; and SN@Facters TERIeSENLNB 3. Ut JAPEHARY AR $ehORd, 13RgUALE cac
nFans forfdi SEI ay largy somgpriisedl fnboplurdlity ofheymbads rgnd agei gentrof signal
claim 1 further | | 9 .SeC h NS GO0 fo said processing
means for provi di?\ ljaelg g%}%ngﬁgg%ﬁ%oﬂgéxgé%% t?ouﬂrf’gg oY ocessi ng wher eby
the processi dfd neans chisstanemosysmeang eompsisedr of apldrstdandcseqand rymbal

control signal oragdi)0ggsht &Ral bedig Stépbentdtve | 6f lthe fibstenad QecdA@® language
control signal. 30 . ... The paging receiver of claim 1 wherein the first
| anguage conpri sefePEFHYEIX phabeti ¢ | anguage and the second | anguage

conprises a second al plpabe¢ssing amgaageresponsivehaopasgidngeceivengemeanscfan m
1 wherein the fi rﬁ%téﬁ%%ﬂ@ §§ntr8?”§9g£§1‘?ss£8 gl-&&%@ﬁ:té b AP AR e first
secoR& | anguage conpri s an 1 deographj c’l anguage. .
. I'S symbol area upon %etectmg 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 , _
20 display means responsive to said processing means for

displaying the selected symbol.

2, 'fhé:—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
w 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 feceiver of claim 1 wherein the first language

35 comprises an alphabetic language and the second language
comprises an ideographic language.

e
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5. , The paging receiver of claim 1 wherein the first |anguage 5 ,
conpri ses an ideographic | anguage and t he second | anguage conprj ses an_ .
al phabeti c l-anguage. 6. The paging receiver of claim .1 wherein thegfirst
| anguage conprises a first ideographic |anguage and the second | anguage 10
conpri ses a second ideographic | anguage. § A di spl ayi ng pagi ng system
conprising: nmeans for entering informti % i hcluding at | east one data
nmessage having a plurality of |anguages, a |anguage being conprised of a
plurality of synbols, and 1 5 a corresponding |anguage sel ect signal

repr esent at Bve ofThehpagimgueegeiver ofieclaymbdl wheneianshé¢ diirssnlanguaget he

plurality ogg S oA 4dEBErd 0 URGIRABL Chhd SHI FecoillOldh message
format; neans for transmti‘ag K ?.I formation as a data nessdge; and a
di spl ay pagFREMRTASES At 3P NGy !1ARBYUREP-one of the preceding clains 20
for receiving the message and displaying it in synbols of the |anguage
represent edcby the | Jage t sy . 18 of. .1 mtting.
sequenti al | )? fr gﬁ‘e %ﬁg fez:ﬁfe%ap_?t@%cémﬁ'ﬁfé&'ﬁ%ﬁgﬁf%cfe@\@?géa _
. sel ect ed | angmprisesr @amfirspl ideggraphicf 1aguagengodgthe cseepnidslanguage st eps
of . entgehi ng e td QdcloRHO i ffc t Lags., the information including
a plura |tyggﬁéﬁéﬁlds%%ggggsé%%?\?e&ofﬁgiggagél ect ed d anguage to be
transmtted and a | anguage select signal; transmitting the information to
| east one of7.a plAirdisplaying paging Sysembtempeizimg: r aneanserfor emesitigng t he

i nformation,at C; | Lver, t |f . | egt
i gnal and (SIEHOE PERERE 38 foSF O dabd Meliasd hafid W ifGRIRY BY
detecti on oflanguagssestrlenguage heeingngompsiscd ofta plyralityoofasymbolti agdius]
area ofy yemyr ¥orfespdfdse gkldciiesigaap esetli@GveSopn@le and
sel ecting a@nbol fronlwaﬁ]he chosen synbol “area corres qulﬁ% to.a received
symbol in tANGYARS afi t .SypBols, 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: : o
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
30 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 o
displaying the selected symbol.

A




dlsplaylng t he sel ected synbol 1 111111112111122111112111111111 * C L M
9; A net hod according to claim 8, wherein characters identified 5

as'an alternate l'anguage are selected in the presence of the |anguage

sel ec ‘§|gnal when the receiver is in a base l'anguage node and base

| anguage characters and other alternate |anguage characters are selected in

the presence of the | anguage sel ect signal m@g the receiver is in an

al ternate | anguage node. 10 10. A nethod acc ing to claim8 or 9, wherein

‘the characters are fed to an encoder of the base station for data

conpression to a comon set of characters and then transmtted to the

sel ected pagi ng 9, ecelAemethﬁdliccérdinégmndlaimt 8 ansherdein ncharattersnidemified

by vey of exinpi® HC pREEREEC iEyas® Wié bACYY i InB°pRARELbE BRStingifige

111111111111111]531&01131]@&{11!&1311 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 . _ o
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
v 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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