DI SPLAY DEVI CE This invention relates to, a,display device.for displaying
characters or graphic images received by radi.o, 5 particula
device which is in pocketabl'e form It relates péarticul arl ES
exclusively to non- al phanuneric (English) |anguages, ie, general
pi ct ographic, written |anguages including Oiental |anguages such as the
Chi nese | anguage and.to a radio paging device for use with 10 such
| anguages. It is known to be extrenely difficult to inplement a pager
receiver for pictographic Oient BISPIAYIDEREICHr the foll ow ng two
reasons: - a) Most Oriental |anguages have a huge nunber of 15 characters
or pictograns as conpared to English style European | anguages. In Yo
particul ar, the Chi iésts| inyengdons redif@edord kAR RSOl et f f exent
charact er i JpRapiRg Echathbeetst be ighepti@nimiges mﬁ}e@txlsy aggdio,
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have a si zeelatesrpateiculariye bute not exebisifel) W gwrttes. This is

transmt MEHBESRtLangRagasoipeiuging ng nERe ¢

character chenédetlgnyaage atHabeo &f rHdBIAGES Tnyhdehi degfor euse | wighr code
to ide if%wégd'vidua characters. Unless a special nessage recognition
techniﬁ%e cotP$8298%r sed and built into the radio pager receiver, an
Oiental |anguage ralitoipaBrownedte e esttemnsly obiffienbt veo | HupbeRenbf

rupni ng cost i b pot | $51 t $6Lrenare,
of Sogur so % padks ticdibek FBr RIAMG AR Rl ka1 dGNRIEs £0F e
with inforfellewing two reasons:-

a) Most Oriental languages have a huge number of
15 .characters or pictograms as compared to English style
European languages. In particular, the Chinese language is
composed of more than 50,000 different characters.
~ Therefore, without the invention of a special storage
technique, it would be impossible to accommodated such a
20 large vocabulary in any form of storage device which would

tial 20l 0. : |3 & hr-ti
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enable the pager to have a size comparable with the size of .
a pack of 20 cigarettes. This is essential for a pocket
radio pager receiver.

' b) Normally, longer air-time (which is a

\_’/25 valuable factor in the paging business) is required to _ L

transmit a character of an Oriental language than a usual
alphanumeric character -due to the large number of characters
which require a longer code to identify individual
characters. Unless a special message recognition technique
30 can be devised and built into the radio pager receiver, ‘an
Oriental language radio pager receiver will be too expensive
in terms of running cost for its air-time message
transmission.
' At present, there are, of course, numerous radio
35 pager receivers which can provide the user with information
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c ;
in English’ and al phanuneric characters.,.There has also, in GB-A-2197103
heen a proposal for a multi-Iingual r adi‘o pager which is disclosed as being
usabl e to display characters of Orient'al |anguages. The invention seeks to
provide an 5 inproved form of display device. The useful ness and
attractiveness of information. display pagers woul d be enhanced consi der ably
by the provision of a pager, capable of displaying greater anount of
information to the users in different Q2i ental | anguages 10 especially in
t he nost popul ar Chinese | an A further problemw th_current pagers is

that they HavERHighhend ale PBﬁeGé&eCh@FB)Ct\ﬁH“Sch Fhe n5e &3 SvRLEPen BN
fixed persraypsm-2149mios aaelaneaepebpaead Solry al\/mimmL 1<mk_:;h1e<1 &aﬁQdepﬁbHQ to
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no code mlgfﬂﬁnt&iuiﬂmguagﬁﬁovaEhee10Nﬁnéppnt@es&gntbypmpyldﬂnan
i denti fiscatjixNrove fdth g&ng&g %g ydggggge of the pager nunber (ie, 1D -

requires the'replacenent of i cal_“code pl ug, which may involve the
pager being taken badbe &seﬁelasgﬁngnét &t"—téﬁcﬁﬁy’mlsl ¢f tnednathere has

been a pro@ispldyw ;ﬁg&e -%oRAdE bed dAhanT B0 @RVnis deltadl] ’Tgctuyl takel y alterable

ROM |nvoIV|n the us a _separate a unit (see,GB- A-2068616),
the appli cdtt Ih&& AWRAGE5H Fﬁ??ﬁgﬁ % g? ﬁi&&%ﬁg FEﬁéﬁFe8m°Hn§
practice. ﬂuﬁ:antﬁa@attdcmeoprthsensemvem da:ffelmente Ors.epitedi dedgaagiespl ay

devi ce SOTRIAGTIY A AHCaBY RIpShacLickinhby 1E8gRkYd0 & Tadio

nmessage,; | east I splTayi’ng the received
rad\;g rressage as chatAac,ftuéT@eﬁn@Féplﬂ‘ &’%Pa;?rﬂréeinﬁaé’ége&'ﬁd isr feassthsY .
cireditry fiaves city enlidedd iddlcatwendgodk"t aDesdiieed hmssam wrtietdnspl ayed

charact er's 400101 o SR IRIG 132  piece of TRA chly eRlogy: Dot veen

called a code plug to enablée the paging company to address
15 individual pager receiver. ‘It would be much more cost
effective and convenient to have a pager which uses no code
plug but another innovative concept to signify its own
identification. At the moment, any change of the pager
number (ie, ID) requires the replacement of a phy51cal code
20 plug, which may involve the pager being taken back to the
‘paging station physically. 'Though there has been a proposal
to store a pager address code in an electrically alterable
ROM, involving the use of a separate programming unit (see
GB-A-~2068616), the applicants are not aware of thlshav1ng
25 been implemented in practice.
' According to the present inVention, there is-
prov1ded a display device comprising:- |
_ - radio receiving c¢ircuitry for receiving a radio .
message; 5 ' : C
30 ©  at-'least one display for—-displaying the received
radio message as characters and/or as a graphic image; and
) prOCessing circuitry for converting data words of -
the received message into displayed characters and/or
graphlc images;
35 means for storing, between the receipt of radio



3 nessages by the radio receiving circyitry, the value of at |east one
paraneter used by circuitry of the device for defining a characteristic of
its operation, within the storing neans’said at |east one paraneter and
nmessages to be 5 di splayed being stored in.a common battery powered read-
wite nmenory; and nmeans responsive to at | east one command encoded in a
recei ved nessage to set at | east one such paraneter to a required value. 10
The circuitry nmay include menory means$ having a capacity to store the codes
for at least 1000 Oriental characters, in particular Chinese characters, or
for at | &??Fa%@obaﬂﬁﬁ&mfﬁ&%% receIYing SirpRitry, the v é’tr}alaé"ast one
par anet elleast lone (padateterf useEd by Cldeuitiryd ofbdhe dBwve denfod | o%gs _
parti cul ar]l i.C (e radi Qi g I_G&. T NE, I R\ [ maER¥r ovi de
a pager %r%féﬁﬁg'gn aZ%mra:rgecﬁ:\?gnas% °8|°?g|q§% é’%}%\gta;tg'gndf %@}tﬁ%\é%{];tlr@anguages, in
parti cul Stonimg GFanss Saigh@radeastd one PRrABgeTe anto NeGFa g uFDRE yet

can sts | ldiep1agdie Tehd B tidiRdaAG RY oo baithdiryl Poudred Bedsdsi ng a
custom nmade ,"Singl e Chip M croprocessor Application Specific Integrated
Crcuit ﬂ§ﬂ§ﬁsﬂé&°§§xnroller | oaded with a special designed software
program the radi o gmlareanst cdesponsadiveh e atthd eastalone toommarst ore - t he
nessage UHAGA 1LY due ML RULYY & LU dieqtEonl Ay via a radi o
frequency channel” 1 nto a random access nenory device - and at the sane
time thrPeFemeteedTc @ MEINidiad vedaeact er fonts table residing partly in a
charagt er generation read only nmenory - ROM and partly in a read/wite

DY e o DY eXGGUL NG AN Lnouat e IR e Heads esiige (to be
capacity to store the codes for at least 1000 Oriental o/
characters, in particular Chinese characters, or for at
‘least 1500 alphanumeric characters.

15 The at least one parameter may be the
Identification Code noted above. :
The invention is particularly applicable to a
radio paging device. S |
The invention may provide a pager which can
20 receive and display any type of Oriental languages, in
particular, the Chinese language and which requires no code
plug but yet can still be addressed by the paging company
individually. By using a custom made "Single Chip
Microprocessor Application Specific Integrated Circuit
25 (ASIC)" controller loaded with a special designed software
program, the radio pager receiver can have the capability to
store the message data collected by an electronics data
reception module via a radio frequency channel into a random
access memory device - RAM, and at the same time through
30 searching from a character fonts table residing partly in a
character generation read only memory - ROM and partly in a
read/write memory - RAM by executing an innovative fldating
storage technique (to be described later) to display the
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nmessage recei ved on a graphic LCD nodule and a dynami c identification (to
be described |ater) concept to |dent|fy a particular pager receiver anong
al |l receivers. The radio pager receivér itself can store up 5 nultiple
nmessages for the user to examne |ater. The control neans of the pager.
can be arranged to enable the displayed nmessages to be viewed one by one.
eithér in the forward or reverse dlrectlons and when it. reaches the end,
it will display the first message agai n4 the second”nessage 10 and so

forth again. It also enabl es each ssagt Q0 Iggﬁ to be dlsplayed
frame by frE@RS3Ye IYFRLEAS AP I ey g & SEATS al so

sel ect nesspgmstiHideee bl ot Her @egdﬁmrmrateﬂhe:mmupmltamma‘y al so

enabl e tEE* user Wit of .. | Qgpkground 15
l'i ghting, a%%irtswki%‘lxs(ﬁq‘gc%ggcf&ve %‘Eﬂeo l$(%r?'fe€egéea$ of ‘a message.. The
i nvention can enabl e Theplradit gaiger cfeadievemoiks tqash&F e MA ng st or age

techni que (fply i MU Glled s gtk 'leO\@{é \(?séxd% Ry At Kt et | M@ nunber  of
bits to 20 dless a unique entry froma fixed size characgﬁr f nts tabl e

whi ch has tmn tEphireans, b, the HAYEF AN he AFTRIERY 0 % or
pi ct ogr ans. digpFaped messagesite besrfewddvene - hetond. éms:l'wsurmd:hehat "N

" bits are usngf&gr&% Ierﬁsleﬁrg &%Mﬁnﬁﬁmlﬁ&m%%d%&%{w@mer

of, for exa |"anguage code can nornm address a
maxi mum of if wbllrdisplay tie dirstednessage cagrinorihe RARANG ReFsage

respectyye ghQrast£ored Negdil. | Molamso %ﬁél@l@@tea@t@g@éss&géb&ﬂwdwt al
nunber of ayvail abl e codes™ 30 th es of 1 he fO||\M
particular, ?gnalﬁodli’?/l%’esﬁ*?&%l %‘é‘%% %m%ssa fs:© ﬁ%n%gve Al " X"
coro¥nat i onworth att#® itk pss The dseoeobamtalsas svelélcta méssagasrtd e table
residing indeleted'from the memory. The control means can also enable

the .user to switch on/off the LCD display background

15 1lighting, and switch off the audio tone upon receipt of a

message. .

' The invention can enable implementation of the
above mentioned floating storage technique (FST) which is an
“innovative idea by ﬁsing an optimum number of bits to

20 address a unique entry from a fixed size character fonts
table which has the capability to cover an unlimited number
'of characters or pictograms. This can be explained as
follows:- a
Let it be assumed that "N" bits are used to
25 represent an address code representing one character of, for
example, an Oriental language. An N-bit code can normally
address a maximum of "2 to the power N" entries, each code
corresponding to a respective character. The FST involves
different usages of the 2N total number of available codes
30 along the lines of the following. "In particular, it may
divide the. 2N codes into 4 usages:



read only nenory (ROM. 5 Usage 2" «Y" conbi nati ons , to address

"Y' fixed entries with the character font table residing in RAM whi ch can
be.altered via the systemcontroller 10’

through receiving a command fromthe radi o frequency channel. Usage 3

"Z" conbinations to address ..."phrases" 15

conposed of a nunber of pointers to casggde a sequence of single character

entries within the fixed vocabul ary from 20 '

table "Xysage "1 . FHEsedill iH1 ghRauences. ar (yégég ack.alff)xéér RAM whi ch

can be altered by the systemcontroller throu

recei pt of a command fromthe radio frequerﬁ!}ﬁ%#ﬁa‘hr?@rth & Raracter "4y
conbi nati on in case the required chagst egaﬁmtré@_ﬁﬁ tlﬁsoky"
exist inthe "X' and "Y' table or the drspla f r aphi required,
this specific address code can instruct thdofd oniy'd meho {héﬁ)

syst eld t Isa@estd'uct ¥k combginaddgwinsed graph:a: addodes Aty brfixm:ls fromthe

direct bit pattern data . entries with the character
font table residing in RAM
which can be altered via
the system controller

10 | - - ' through receiving a
command from the radio
frequency channel. o
Usage 3 "2" combinations. . - . to address '"phrases"
15 _ _ - : composed of a number of.

pointers to cascade a
sequence of single
character entries within
_ the fixed vocabulary from
20 , table "X" and "Y". These
pointer sequences are
located also in RAM which
can be altered by the
system controller th:ough

25 receipt of a command from
| the radio frequency
_ channel. _
Usage 4 "1" combination . in case the required
_ ~ character font does not
30 , o .. exist in the "X" and "Y"

table or the display of
some graphic is required,
this specific address
code can instruct the

35 system to construct the
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5 . ) received fromthe radi o frequency
channel ; the end of the bit pattern can be indicated in any suitable way,
ey, by a bit pattern 10 following it
(such as the bit pattern indicating the start of usage 4) or by a preanble
whi ch indicates the Il engths, width and 15 _
coordi nates of the inmage being sent. It is obvious that the sumof "X',.
"Y', "Z" and 1 will still egual to 2N. f%owever, this technique offers the
fol | ow ng uni que advantages over other nethods being used:- 20 -
Usage 1 can be used to hold the nost frequently used characters/pictograns,
in the lapguage in question for efficient andréqsired ogeaphig &nd
transl ati ah. Usage 2 can be used to expand th S
capability to recogni se the whol e charac- ter%g% %%%n#‘ég soffr‘t’rpla?he
particul ar | anguage wi thout any pre-set |initdirect hithgeaterrbdakat he use
of just §N' bits to conprise a string of any }j&s@i¥ed sLlR &cd SF853 50
or pictograns. This represents a considerabl e saving of data space an
licence transnission tine; the transm ssion tiFRIYPCHeRIBRLL i MRS 7 on
is the nost expensive and inportant elenment i¢f ttife I60E NSattekiStéan BS 7
- Usage 4 further expands the systemto regognjse informtion, t han
text nmessages, but to any form of graphic inf%ﬁéﬁé?&ﬁé 1?H£¥%égﬁﬁg$%é%

' ' ' - g way, e€g, by a bit pattern
10 . . ' following it (such as the

' ' bit pattern indicating the
start of usage 4) or by a
preamble which indicates
+ the lengths, width and

15 - : - : ~ :+ coordinates of the image

O

being sent.
It is obvious that the sum of "X", "¥Y", "2" and 1 will still
equal to 2N¥. However, this techniqué offers the following
unique advantages over other methods being used:-
20 : - Usage 1 can be used to hold the most
' frequently used characters/pictograms, in the
- language in question for efficient and fast
processing ard translation.
U ' ' - Usage 2 can ke used to expand the system's
25 capability tc recognise the whole charac-
' ter/pictogram set of that particular language
without any pre-set limit.
- Usage 3 enabies the use of just "N'" bits to
comprise a string of any length of characters
30 _ ' or pictograms. This represents a
considerable saving of data space and licence
transmission time; the transmission time for
- message transmission is the most expensive
- and important element in the paging industry.
35 '



busi ness, it makes the pager receiver becone a 5 . small facsimle
 receiver. As an exanple of applying the FST, 'to the Chinese |anguage in
particular to the radi o pager recei ver appllcatlon we found fromstatistic
that by appropriately selecting them the fixed 4,000 character.s can cover
over 10 99% of the vocabulary used in the paging |ndustry Therefore, it is
podsible to use a unique 12 bits (one and hal f byte) address to identify a
character font entry. In other wor ds.” v%ere "N' = 12 bits and 15 "X

= 4,000 conbi natio ddress tojf al 000 flxed characters font
residing in a 128qu<saégeo|4t'sfk yRfez aXban rﬁﬁ%aﬁ\’%‘?ﬁm recognisejdress a
total of 32 20 1nformat10n more than text messagegs odrutmteblamycharact ers

froma font resi d| @tréﬂhltéﬂ'%r@@;ffna&.ﬂﬁ S Wtﬁg'bagq%gconbl Rl ons

to address a total
pr ogr anmmabl e phraséalslémﬁ.ngm makas tdie (PRIBK Secier emame B = 1
conbi mmtion smaﬁx)faayfﬁgiéyygaéavégaphlc I nformati on 30

Vol d_havi ng 1o chaifbet MRTBIOAE SHR TGRS (RGBT 1Dt SRS conpany
si nply sekatguagsonramhnthiranigr wio dihes scad i e ger cred:em\tére pager to
Lo PRERTL L e g YDl B o Ol didlopiidlafy S
i nvent i orPPIRFA RS Hhelndhe figad 4008 i AR YTFYeRR FAN ARYer over
10 99% of the vocabulary used in the paging industry.
Therefore, it is possible to use a unique.lz bits (one and _
half byte) address to identify a character font entry. 1In \o/
other words.
Where "N" = 12 bits and
15 "X" = 4,000 combinations " to address total 4,000
| fixed characters font

residing in a 128K x 8.
bits ROM
"¥" = 32 combinations to address a total of 32
20 ' programmable characters
from a font residing in
part of the 8K x 8 bits
RAM.
ngu 63 combinations to address a total of 63
25 ' programmable phrases
residing in part of the 8K
X 8 bits RAM. '
1 combination ' to address general graphic

"1"
information
30 The feature of altering an operating parameter of
the device can be used to avoid haV1ng to change the ID ROM
to alter the pager ID. The paging company simply sends a
command through wireless transmission to the pager to '
‘achieve the same result. . The removal of the code plug will
35 also save some space so that pager can be made smaller.
Thus this feature of the
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wher eby the’ pager S |dent|f|cat|on code:(ID) is stored in a portion of the
nressage RAM which is non-volatile, .eg by belng backed up by a 10 year life
1N t hiju um battery, instead 5 of being stored in ROM Through intelligent
control by a custommcrocontroller, this identification code is not |onger
pre-fixed but can be changed easily under authorisation of the paging
conpany to sinply issue a command to the rgeceiver via the radio frequency
channel. In 10 addition, nore‘than one identificatison code for different
pur poses oﬁ.nappt'uoat providiesba slyniand csiiddntdfdeativnWiDah) reeletmidide er ent

and cost olfezBBYe then BUGRY "k Sl O Hoall B0 dsq BRYHAL TS 7
pr esent d&@rtépnonfarmacmmgesm whméhd@d npon-volatdilead &g by devi ce
dedi cated pahg ybtaakteaahpo yp%SQ.Ongas'xs 1l 'ftee'lqﬁ:‘iluhﬁl bﬁ%@% aliinadgces

whi ch pr.ovi unction’in ona y portab form -I'n parti cul ar,
apart fPonPgtgeFHﬁléﬁ@ﬁﬁ%&¥ﬂ13§¥ -a @Q§QE§@e&nﬁé@ﬁéSeth€°Pﬁﬁgﬁ iR¥%h 3y al so
20 be put customehfierodontioldied,ngnds dQetiFiratabhacbdentisomdtnsert to a

per sonal 1Y JBRERROLEC ISR ILE, 0K 28 MU S PLBadisPl Y and
di spl ay, sastharisagdoetofsithed pdigdingalcompainy ttoasdmpilyeissys t2abl e

tel ephone, c@pmhBlCtLSikdR Telcdlvet 48Q LkARE/ A6 E'r@lﬁﬁ%n ?“%Hamﬁ%ﬂt o | |
be furtherﬁg scribed by way of non-Iimtative exanp reference to the

acconp dE R gBOTE, thgnc Pne F@&@Féf394§¥§an8§§ §P§gﬂéﬁﬁquRﬁreulng
the 30 ci puutpbsyésObfaa@@gﬁIcaitlio&CQﬁﬁ'ﬂW@twﬁéd ehmuummebnmy adidh gure 2

shais how e G0l 3V nddl o 205 33RMHeddausle dodorm 2

ete radi 0 pagéer receiver n fhe att ached
figures 35pagapnileds garouec lodt @bllb@dmmrtsg e(amy[ a@;ldomyst edfifectisive of the

order of size of 2 1lm@e %ei3m x-rja/é\] é,g%uaé d‘é@f&e],zag HEk it Rk Ha1Cl udes a

custom aone-chip MCU 1 (M crocontr
15 present description and clalms is not intended to be limited

to a device dedicated solely to that purpose but is intended
to include all devices which provide that function in a
‘personally portable form. In particular, apart from its
implementation as a dedicated device, the invention may also
20 beiput'into effect by providing=en accessory, attachment or
' insert to a persocnally portable electronic device having a
suitable display and effective to receive radio paging
‘transmissions and display them on that display, such as a
pocket sSized digital radio transmitter, portable telephone,
25 teleV151on set or video tape/disc player.
' The invention will be further described by way of
non-limitative example with reference to the accompanying
- draw;ngs, in which:-.
Figure 1 is 'a block dlagram 1llustrating the
30 circuitry of a pager in accordance with the invention; and
Figure 2 shows how the different sub-modules are
assembled together to form a. complete radio pager receiver
unit. o ' o | . _
.The pager 1llustrated in the attached figures
35 'comprlses a pocketable housing (not shown) preferably of the
order of size of 2 1/2" x 3" x 1/2" (63.5 x 76 x 12.7 mm)
which includes a custom one-chip MCU 1 (Microcontroller Unit



9 HD614080 from Hitachi, Japan) |oaded-with a specially wi tten corrputer
‘programto inplenment each of the dbove’ descrl bed functions, a character
generator cust om masked ROM 3 (Read Only Menory, HN62321BP from Hitachi,

n) a 5 graphic liquid crystal display nodul e capable of showing 16 x
128 dots graphic or to display one frane of a certain nunber of characters
for a particular |anguage (3g, for the Ginese | anguage, 8 characters can
be shown in 16 x 16 dots font) which conprises of 2 drivers IC4 and 5 (LCD

segnment s HOB 10i80e if tdnb Hiadchl, LIdpa0ympsadid th%kwcié Hi tachi,

Sabar) U M S ) UL S A I RlhL Tt

ply
circuit PBesgnibed fundfuiansgy &mmm@m@m vmasleedwagp
(HN6264FL3P-(Rehd o ?’hﬂéﬁ@ffll JﬁK XJ%QA jsafor storing
|dent|f|cat|on co

nessage data one or nore pager sone prograrmabl e

Ori enthl SRR Igmhqrratal dinpiax medule (RaRARIRRE FhOwERSI16 ont s
and phraseg28Adots Whﬂ@ SONGY | GEsp Dip &xé)(hratme)rbﬁla eraDge switch to

20 act th h- but t f di
frequenci er i SHAREGERT c%raé’?& o i F107 0t 166, 0
filter s dhingsec lanmiage cid clhazsaciselas hedon i ke 1stiawr din ckfptxirlégdots a

si gnal f?JHttc?h‘%vlﬁ'éh & c{lfﬂx‘?@r@r‘iéu %dj'é)d(i@t.éﬂ@%ﬂ@n@ner ate

the audi o, an Vi suals alert SI upon nessage rece plece of
1.5 Vifl t 9EAVET, #0604 \and RGP pﬁfmort HYSF GAAADS rhRAm ffRm dtagh
convert erJapan) D dithidle ot from dRdp Ay 6l bustdiwwrddd myrerral ni ng
o ovi de BRAXS Sk ”ﬁ RO %L%m@ﬁ% @%e%éo'lgeeﬁeé%%on (ructed
(refer t@ﬁmldﬂﬁeﬁmrmd)gr@nwgn supply tceanitecki v bifgsiumty coded
the O nsstez 1ak) unﬁféﬁer%ﬁﬁ 'Fé’*‘%*e %‘?“?“??% N
describedTome %03R3MLi9f capagiky 8K x 8 bits for storing
message data, one or more pager identification codes and
some programmable Oriental language characters; in
particular, the Chinese character fonts and phrases. A key
panel 10 comprises1one 3 position sliding mode switch to
20 activate the pager and 5 push-buttons for users operations.
A radio frequency (RF) receiver module 8 comprises RF tune
circuit, amplifier, filters and wave shaping circuits as a
hybrid unit for capturing data signal from the air, a beeper
and a light-emitting diode (LED) to generate the audio and
25 visual alert signal upon message received, one piece of 1.5 v/
volt AA-size battery 11 to power the RF receiver module 8, a
DC-DC converter 9 to step up the voltage from battery 11 to
power the remaining system and finally a small light bulb 12
or some other lighting device to provide background 11ght1ng
30 to LCD module. :
' The pager is constructed (refer to Figure 2) and
programmed so that it can receive specially coded message
and display characters of the Oriental languages, in
particular, the Chinese language under user's control. The
35 following paragraph'describes the operation principle of the
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10 pager. TFhe paglng conpany transforng the message in the Oiental

| anguage, in particular, the Chinése |anguade or graphic information

gont ext using the pagi ng conputer sysfen15 into a binary bit stream based

on the floating storage.technique coding algorithm and then associate the

nmessage with either a specific pager receiver subscriber or the group

br oadcasti ng subscri bers plus sone redugfgnt bits for self error correction

and finally encode all data:bits as a 1 conpl et eyressage packet according

to the Universal POCSAG standard (CCIR radi o paging code No 1) and

~ broadcast P39%he air through a particular radio frequency channel. Assumi ng
t he pager‘has bEhe §agingedomp&nyetr&h@futms1thakmesapgehénRFhPece|ver

modul e 8‘?%% a%tgﬁ &9n§BQ§etolﬁ5?Qfﬁfﬁﬁlé£ t@ﬁéechiné§¥ ﬂﬁﬁ§§ﬁ§embr0h

requires i efntion ng 1 déntjfication code gSSOCIa ed\M
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Sae ¢ o Eethndnus pREipA.ALgpEl thlncrafoPARhyASSERTaER, LA nddeade | 1°
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Qiental 'gggﬁﬁeﬁrBEdgghggﬁg ﬁggééf%ﬁFrQr QﬁgeéoﬁéaﬁaaﬁﬁdhﬁtobﬁhblQarthen

shows t he ssage on

IthﬁI. %n alﬁtttone 'S
gener at ed gy1€herw@@pspraﬁptlandaaﬁefEEE##g FPSQﬁ@da s A& RdtRr3foBul e 8
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 button on wakegepppihe Rflrﬁéeﬂﬁﬁﬁ Badude B frPmpfiipe to time to
: 15 detect if there is any message which requires its attention

by comparing the identification code associated with the
message with its own identification stored in the RAM 2
according to the dynamic identification concept. If the
- result is positive, MCU 1 stores the message into the RAM 2
20 for later repeated examination, and at the same time,
searches the character generator ROM 3 and other
programmable characters font or phrases table in RAM 2 to -
transform the message into the Oriental language or Chinese
- character or other graphics information then shows the
~ 25 message on the LCD module. 'In addition, an alert tone is
generated by the beeper unit and the LED is flashed inside
‘the RF module 8 which is controlled again by the MCU 1. The
user can switch off the tone by hitting any button on the
key panel 10; otherwise, the tone will be turned off
30 automatically after about 8 seconds by the MCU 1.

Battery 11, DC/DC converter 9 and LCD power circuit 7
to serve to distribute the pdwer to individual working
modules of the pager. If the environment is dark and the
'LCD cannot be seen clearly, the use can press and hold the

35 "“LIGHT" button on the key panel 11 to turn on the light bulb
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e pager.

user opera

pRa ph w | descrlbe the
@e% S’é"q SPeen; Shaddiea e Fheo PAGING SempARY i n It can
also support standard POCSAG alphanumeric display.

During data reception, the pager may provide 2 bits
self error correction and 3 bits error detection capability
for identification code matching while 1 bit self error
correction and 2 bits error detection capability for message
recovery to ensure maximum receiving reliability.

With RAM 2, the said pager can store up to 32 separate
messages, the maximum length of each message is depending on
how the floating storage technique is being used, with no -
practical restriction. Standard alphanumeric messages
transmitted in POCSAG format can also be recognised. The
screen formats of the LCD module ‘are different between the
Oriental language; in particular the Chinese characters, and
alphanumeric-characters display mode. 1In the former, each:
frame can dlsplay a number of Oriental. language characters;
in particular, 8 Chinese characters in 16 x 16 dot fonts; in
the latter, each frame can display 2 lines x 21 characters
in 5 x 7 dot font. -In addition, the pager can support both
small and capital letter alphabets. The next paragraph will
describe the detailed user operation of the pager.

The pager is suitable programmed so as to operate in

ERRRY TR st M eRlert o) 4T Bragitt THyaniaiarsy (or

30
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12 on of the follomnng four states:- a) Active state. The MCU 1 receives
and executes comands fromthe user V|a the key panel 10, allocating sone
share tine 5 periodically to check if any nessage is comng fromthe RF
recefkver. Power.is supplied to all conponents in this state. b) Sl eep
state. Systemw ||l go to sleep state formActive State is NO 10 key on the
keyboard has been pressed for approxinatei¥ 30 seconds or the user has .
stepped through all the stored nessages n this state, t he LCD nodul e

wll be svm‘% sh&f PhE - f&ilowﬂéa%tf‘r sé@d e "The pager will .enter

this sate it a DISABLE conmand has been recelved This state is simlar to
the Sl eep: State dcepChHR §tA%%rer users' commands will not be effective

ldgtl I s\inn ENABLE Tharmcyl 1&6@3@@@&@{3@%&' tdaégadﬁmh amdﬁl)froxfi)‘ﬂ?]eﬁtv.eée:.;1 Z%F .
er tc t to e S| 1 dl t he noge swtc to the
Soci tron. (AT cBis PREF dded U aEidcdYidg) Sobs) WFEESERE) be cut of )
The page? cpenbodiecallyctamhdck tiframpsnegsageatis comimg Hook the BR t he

fol l owi ng, POEMNrepper f p g e under
Active or Sl eeggstgge ﬁs%%]k{es; %{5}49‘33 %a%m e %’3?%%% Wﬂ?ﬂ?{%e

foll owi ng k% wi tches and buttons, the MCU 1 SU|tany programed to
pr oduce operatlon)as S’Besy | sxetkdl. Mbde switch:: A 3 position slide
switch with its

on t e dj f.ferent
users operation %rgﬁé%m "5\?'1 gl‘het%a Fep S gﬂﬁ%régﬂll ésgfé% éagl‘gecs‘\whl |l e
~an al er10t okeywbn| the keybaohrthddsDoeen| pheséédshed approximately 30

seconds or the user has stepped through all the stored
N\ messages. In this state, the LCD module will be switched

off. :

c) Disable state. :

15 The pager will enter this sate if a DISABLE command has
been received. This state is similar to the Sleep State
except that further users' commands will not be effective
until an ENABLE command is received through broadcast.

d) Off Sstate. : _ . :

20 - User Switches the pager to this state by sliding the
mode switch to the OFF position. All components except the
external RAM chip 2 will be cut off. The pager cannot
receive any further message until turned back on.

In the following, NORMAL operation refers to operating

25 the pager under Active or Sleep state.

' The key panel 10 will be provided with the following
keys, switches and buttons, the MCU 1 suitably programmed to
produce operation as described.

1 Mode switch: ‘A 3 position slide switch with its

30 s position to define the different users

-operatiod modes:

ON: The pager is under Active or Sleep
stage while an alert tone will be
heard and LED will be flashed

35 - whenever a call has been received.
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whenever, a call has been received. - 13 M

Sane as ON node except the alert tone will be disabled. OFF: Pager is COFF.

Al| menorized nessages will be erased. 5 2 Next button: Enabl e user
t o-exam ne individual nmessage in frame by frame basis if the nessage is too
long to be fitted within one frane. 3. READ button: Enable user to read
next message in 10 . FORWARD di rection. Latest .

nessage Wi l|l be placed at the top position of the RAM buffer. 4. BACK

butt on:

Enabl e user to reag.nexigafRs 330N mdrCloMEpWitHCEH1@: 15 5

DELETE button: Enable user to delete the Sgrre t. exam ned nessage fromthe
e gisablsd.

RAM buffer. The delete all messsag&oney¥dd

but t on.

h the READﬁéﬁd BACK
6  Light button: OFgn! Pugeld Wws IOEFE .0N A4 Imdioraidedct i ves0 -

if this button has been pressed and _hel d down.,,The provision of the above
functions, both insofar as they argeﬁ%ﬁﬂE%bHP&& %f ﬁﬁ%ﬁe I ng of the
m cr ofr o@esor Nexthputiteni:| | usEnabde uviseguitor examinerdmddvigfualouti ne for

15 -

20

25

30

~the 25 skilled man. Attenti OpelsgadiedWn Fafid B3P R MM DAY iFakinen no
8803418 (publication no 2206718) from which theggres§g§ appl i cation was
divided and whi ch describes aRESSRERmES R0UIARDES Re Axhred¥dthiped
apparatus. 30 one frame. :
3. READ button: - --- Enable user to read next message in
10 ' . FORWARD direction: Latest message will

be placed at the top position of the _
‘RAM. buffer. _ : W/

4. BACK buttdh: Enable user to read he%%nmessage in
h . BACKWARD direction. :
5 DELETE button: Enable user to delete the current
. examined message from the RAM buffer.
The delete all messsages, user can
press both the READ and BACK button.
6 Light button: Display illumination will be effective
' if this button has been pressed and
held down.
The provision of the above functions, both insofar as
they are implemented by programming of the microprocesor an
by the illustrated circuitry is a matter of routine for the :
skilled man. S : o/
Attention is drawn to our copending application no
8803418 (publication no 2206718) from which the present
application was divided and which describes and claims
features of the above described apparatus.

7
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14 CLAI M5 1. A display device copprising:- radio receiving circuitry
for receiving a radio 5 nmessage; at |east one -display for displaying the

»

necei ved radi o message as characters and/or as a graphic - -
processing circuitry for converting data words of the received nessage into .
di spt ayed characters and/or 10 graphic inmages; neans for Htori Mﬁa jﬂ |"g
the recei pt of radi o nmessages by the radi o receiving circlitriy]Sisene Al
of at |east one paraneter used by circd%ry of the device for defining a '
characteristic of its operation, wthjn e 15 storing nmeans said at |east
one paraneter and nmessages to be drsﬁiﬁi being stored in a conmon battery
powered read- wite nenory; and means responsive to at.least one command

encoded iY.a receive tQ . ..ane such 20 paraneter to a
required vérue. 2. q‘Qﬁﬁﬁﬂg§éfggéﬁg%g%wgﬁﬁéaﬁg'cIainll,_mherein t he device
is a radio pagi ng dewatiqreceiying |Idgauisty farakeceiviifg @d&adin
cidentifigatjdysdgule used-by circuitry of the 25 device to determ ne whether
a particular received radi o- paged .,ressa i s .addressed tgq that isce. 3.
- A devi ce according t(?’%la]aﬁarﬁtl‘?fge g‘lﬁ?ﬁ‘%ﬁﬁi%ﬂ%&%&!{ﬁ“& t%\eea&gecaeg'sr\aér?ged to
- enabl e the rHdiy ayessams segahd mcieix arhiorads @ giralphia Heeige;wand or
backward direction. : | i 3G/ Bat AR dene
- control neans is arr %?%%Fisolngsa%%éd@}cﬁp@fﬁ&%ﬁ ner?sage%p be exam ned
frame by frihee rdceived dirpsramsinbe diRplayed fPeEast §LS A ¥pl ay
- capacityy - grapphfe images; A device according to claim3 or 4 wherein the
control means s arra&gggs té)ozalsltoov%j:tnhgg’_ %eq:rweeden Het$eeeipt Of radio
— - messages by the radio receiving circuitry, the value of at
least one parameter used by circuitry of the device for
defining a characteristic of its operation, within the
15 storing means said at least one parameter and messages to be
displayed being stored in a common battery powered read-
write memory; _
' and means responsive to at least one command
encoded in a received message to set at least one such
20 parameter to a required value.

2. A device according to claim 1, wherein the device
is ‘a radio paging device and the at least one parameter
includes an identification code used by circuitry of the

25 device to determine whether a particular received radio-
paged message is addressed to that device.

3. ‘A device according to claim 1 or 2 and including
control means arranged to enable the displayed messages to.
30 be scanned in either the forward or backward direction.

4. . A device according to claim 3 wherein the control

'meané is arranged to enable each individual message to be

examined frame by frame if its length has exceeded 2 single
35 frame display capacity.



part thereof to be repeatedly displayed, 5 6. A devi ce according to

.any one of clainse 3 to 5 wherein the control neans  i1s arranged to al |l ow
al] “stored messages or a sel ected one to be del et g

adcording to any one of the preceding 10 clains imﬂlmmmm [I means

having a capacity to store the codes for at Ieast I ent a¢ |sanduage

characters; for exanple, the Chinese characters. 8. A devi ce _

according to claim7 wherein the nenDr %fi nmeans has a capacity to store

t he code for ast 1,500 al ric .characters portabl e

radi o pager i ncorpgr VAGS: 25 5’0 gg‘}%lcr]ﬁﬁ“l cf‘br4 Wé\fée\ﬁ%diqeadl 0. pager

messages cond o ld meansy 130 attmngedammraihlrtgv tthearst oresdl afesslayey eimd;ﬂgg

clains f Wo#d £ bRl A devi ce accor di* to

any one ga%hgwg?ecedlt%gsg \(fé%s %)'L e¥po’cket abl e size. 25 11.

A devi ce according to any one of,the preceding cl ai rs whose ext ernal

di nensi oss are abomt g[e@rib]e &c%‘lbr)a rdol akdr one t;)f /t\:l(iﬁ‘{dsC]fB gy ding to
any one eal n Cl a enen ns n _acgcessory,
at t achrre%zheég § t 8 58&8&“&%& rgﬁ'atr%ﬁe‘fg:d? % \%" egﬁagrtabl e

t el ephondessaiges oron seilected doe ttapdalidedlgtesd/er .

7. - - -A device according to any one of the preceding
10 clalms and including memory means having a capacity to store
the codes for at least 1,000 Oriental language characters;
for example, the Chinese characters. : o/

8. A device according to claim 7 wherein the memory
15 means has a capacity to store the codes for at least 1,500
alphanumeric characters.

S. A portable radio pager incorporating radio paging
circuitry for receiving radio pager messages and a display

20 device according to any one of the preceding claims for
displaying received messages.

10. A device according to any one of the preceding
claims which is of a pocketable size.

25 . _
11. A device according to any one of the preceding
claims whose external dimensions are about 2%" x 3" x i".

12. - 'A device according to any one of the preceding
30 claims implemented by means of an accessory, attachment or

insert to pocket sized digital'radio transceiver, portable

‘telephone, television set or video tape/disc player.
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