DI SPLAY DEVI CE This invention relates to a display device for displayin
characters or graphic i mages received by radio, 5 particularlyééugb(écp?7 ]ﬁ;
device which is in pocketable form It relates particularly, but rot
exclusively to non- al phanuneric (English)-|anguages, ie, general .

pi ctographic, witten |anguages including Oiental |anguages such as the

Chi nese | anguage and to a radi o paging device for use with 10 such

| anguages. It is knowmn to be extrenely diffficult to i.mpl-enent a pager

receiver for pictographic Oien -ARIYRRARSTH OF the foll ow ng two
reasons: - a) Most Oriental Iagggggggghave—éghuge nunber of 15 characters

or pictograns as conpared to English style European | anguages. In gw
particul ar, the Chipgse 4ARGHANSH STOOTRRSES of dMIR dhatedledOfoi {1 &rent

characters, Therefore, without the invention of a spec)jal.storage.

t echni quedi$R1lapBing EbarassehsaF t%’afg’c‘d:nﬁﬂ@gﬁee% ’%{)Eﬁf“éedngy a?%glo'
vocabus arp(afﬂiwyai'm?ﬁsoﬁ:hshorm&cfbe\ﬁlﬁ.e:ry\ﬁﬂsch.mmdc:ke?zm‘dnle foempagdt to
have a size, ¢ arable w.th.the.si.z f ' [ ettes. This is
essentiaIr?%7€%£p83ﬁ59cP&&F&Yba&%F:%géﬂ%%§¥§%%égléiﬁé;ﬂ y, longer air-time
(whi ch i salpkanumeuabl ¢ Engdtieh ) rlangyagesi ngsbugenardl izieke@rarlife

transmt @r£HEEACIShqRhadR PrBdind ¥R L Nahqudies| setphasugrei ¢
character due to the Iarggégaigg;éﬁ'c aracters |

L ch re uir& ngger code
to i dent i $§ineseviangrag B PAF W %‘fl%séﬁe ?%cog I'tion
t echnigues3éh chanfaadesi.sed and built into the radio pager receiver, an
Oriental | anguage rig'gspgﬁﬁéu{qﬁ?ﬁ%?%ﬁ@ﬂémé¥z;&¥¥f%%ﬁi§'85 ifplienBhtof

running cost for its air nessage transm ssi on. present, there are,

of. egUr se3 PREEFouscrilier IDHRJtowarhisa PTiRrkadrpTRIeR fAL b5er
W th infofgRib@fng two reasons:-

a) Most Orientzl languages have a huge number of
15 characters or pictograms as compared to English style
European languages. In particﬁlar, the Chinese language is
composed of more than 50,0C0 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
enable the pager to have a size cbmparable 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 B (
25 valuable factor in the paging business) is recuired to '
transmit a character of an Oriental language than a qsual
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 deviégdand built in-o 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, thers are, of course, numerous radio
35 pager receivers which can provide the user with information



>
)

2 in English and al phanuneric characters. There has also, in -A-2197103
been a proposal for'a multi-lingual radio pager which is disclosed as being
usabl e to display characters of Oiental |anguages. The invention seeks to
provide an 5 i nproved form of display device. The useful ness and
attrattiveness of information display pagers woul d be enhanced consi derably
by the provision of a pager, capable of displaying greater anount of
information to the users in different Oiental |anguages 10 especially in

t he nost popul ar. Chi nese | anguage. A further problemw th current pagers is
that they Bav&ngAishdend aul@dn@mme@gaebher@ytansch Raergebaswailsogn iand

fixed perngientby ofiba %e%h?%?g&%é§§§%5§?%y?5$ﬂﬁﬁi lgﬂbhggeggﬁegfpab%gﬁéald

enabl'e th gbgg 8gpan to a

be much. noM8% SefLEClofeLR§ OsAREnPEAPLEtRaFES nggEPaﬁﬁF5ﬁr§s€§ no
codehpl ug bDuttieamalhdanguageat.i v&‘h@Oﬂﬁeéhtlr‘LTgnSS?ékfsytb; prowidiedant Ihf i cation.
At the a n er (ie, ID requires the
repIace%ggﬁﬂgFoggéh§gé%gﬁfcg& 389 ﬁﬁ&lc ich may involve the pager being

t aken back to the pag‘mgugteétmlmsphyadcattyacmugne*sngominﬁ@rplaé;é@nt

i nvention, d&B@'lS%ﬂ §a&"eQYs' dehi1a %bsehﬁansal ESnéQ&th%@%abynﬂh@ phanuneric
and/ or pictogra aracters exanpl e an Oien

| anguage 25
i ncl udi ng Bf Né§é°nK8 e&nPéHBITthPQPéPo?fgééﬁﬁiéYFﬁgogﬁﬁﬁFSH EB%BP|S|ng:-
_radio recebflﬁgfommauubhytbOthEeQGEYEngnadiﬂﬂeﬁeﬁese&gentalwhanbuagesncoded

chat 2chgr s UL 9LARN Gyl Thaes LaC0S 0 SRIAYED 13Rguage. 1 | oSt

one dlsplay
U A further problem with current pagers is that they

‘have an "Identification Code" (ID) which has been written
and fixed permanently into a piece of Read Only Memory,
called a code plug to enable 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 physical code
20 plug, which may involve the pager being taken back to the
paging station physically. |
According to the present invention, there is
provided a display dev1ce for dlsplaylng alphanumeric and/or
p LI fof an Oriental language
25 including Chinese, Korean and Thai and/or graphic

U pictographic characters

information comprising:-
radio receiving circuitry for receiving a radio -
message in which is encoded characters and/or graphic images
to be displayed; '
30 ©  at least one display for displaying the received
-ae=saehl characters and/or as—e graphic images; and
procéésing circuitry for receiving the radio
message as N-bit message data words from the receiving
circuitry, the'processing circuitry being operative to
35 ‘convert the data words into displayed characters and/or
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characters and/ or graphi c i mages; and, processing circuitry fot receiving
the radio nessage as N-bit nmessage data words fromthe receiving circuitry,
t he processing circuitry being operédtive’to 35 convert the data words into
dlaplayed characters and/ or 3 graphic images in a manner such as.to
extend the total nunber of displayable characters and/or graphic inmages
beyond 2N (2 raised to the power N) by 93|ng at | east one the 2N possible
data words to alter the conversion used”to 5 generate the characters

and/or | gadena EhensbaLaghens anil sggﬁpgg FBEESRACLG shocad, [0 @ erory

associ at rocessi ng cilrcul
whi ch dabambesr ef @hépéﬁﬁabé-ef phé@faahera aa@dsbw greppapt 1mam¢5t he X%

LN
processi bgy6hacait (z raskudi % rEaan olieF R ts?l aglﬂﬁ aeh%a%ttebie&\w
gr aphi ca dinthe readifwite e menory in response to

ges
conmand gg?a reggﬁﬁégiﬁlQaFﬁewPéﬂﬁotPeEéF9 EhﬁlFEHVFF§l°?héﬁﬁ@199try may
i ncl ulle gerrergztefeahe bharagtarsaaadyb;t $848%eor ehehehapdesefrer aald fogast 1000

Oiental at S p e.ch t | east
1500 al ﬁa H%?l%ﬁ%hgéag?ggg g&%#gg Ighhgﬂérgev$%§8ﬁ§§%goﬁﬂf’sghﬁeans for
storing, PS@Fﬁééhngh@lrégetpy.otheamﬁmonﬂsbagesgby Ehsedagratr doei vi ng

ci rcultrwhleneaaaausteéeat t%Qrb&asas%ng&raﬂatsrraaasiwh}xte y%try of the

device for dg%lnln a characteristic of [ts operation, dl ar the
| denti fi 28¢ eCBH CRBELRTabdVEILERY h%ﬁ%%d%%§p6ﬂ§9§ef96 &#tﬁé&§8 one

comidd chapdetiers andgoei gedpm&aagema@e§e§t@feae@ﬁttﬁaer&uabrwz’ite
paranet ep, Lo 8frgﬂg'ﬁgﬂo¥9lu% response to command data received via
" the radio receiving circuitry. s
The circuitry may include memory means hav1ng a.
capacity to store the codes for at least 1000 Orlental
15 characters, in partlcular Chinese characters, or for at
least 1500 alphanumeric characters. -
Optionally, the device may comprise
means for storing, between the receipt of radio .
messages by the radio receiving circuitry, the value of at
20 least one parameter used by circuitry of the device for
defining a characteristic of its operation, in particular
the Identlflcatlon Code noted above; .. _ |
and means responsive to at least one command
encoded in a received message to set at least one such
25 parameter to a required value. :
The invention is partlcularly applicable to a
radio paging device.
The invention may prov1de a pager whlch can
receive and display any type of Oriental languages, in
30 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 "Siﬁgle Chip |
Microprocessor Application Specific Integrated Circuit
(ASIC)" controller loaded with a special designed software
35 program, the radio page: teceive:_can_have the capability to

| xed ‘part in-

>



The invention is particularly applicable to a radio paging device. The
Fnvention nay provi-de a pager whi ¢h can receive and di splay any type of
Oiental |anguages, in 30 particularf the Chinese | anguage and which
requires no code plug but yet can still be addressed. by the pagi ng conpany
individually. By using a custom nmade "Single Chip M croprocessor
Application Specific Integrated Circuit (ASIC)" controller |loaded with a
speci al designed software 35 program,the radi o pager receiver can have
the capability to 3a store the nessage data collected by an el ectronics
data [er r]smlﬁwnmesasagieiliaﬁa emmlelﬁgteﬂrlém@n isdestronie®iiakess nenory

device - Wﬁlﬂg ? n‘f% Mmfimaacf@m@aﬁer
fonts tab{®/r€s art In a aracter ge eratlon r ead % penory -
ROM and pa¥q9sss ﬁ“%l“‘?’éléd?%w}‘t’% TreRAM Yy anRAR PS8R i TPt ARt i ve

floating Sééaﬂgglﬁgecﬂmrﬂt@ éﬁ@rm@lﬁsmmtmctaimnegmesmmgma:ytlynem a4(
message regeived on a ly athon (to
be describ Il'aacffe‘?f % % 1¢% }F%%D?ﬁy pa?‘%do%ul a;ﬁga;aer?@egc}éﬂ/gri%n%ng al
recei ver s.réaw/waite memmmyrecnawéby|¢&&#utxng1Qﬁ(ﬂﬂ?QKﬁtF%%I PR 1W%ssages
for the usgr é’%@é@% (Jil&’ée(to dJQed&M{EQd Mease Pfed eiosuey ene be

arranged to e spl ayed nessages to be viewed one by one either in
the forward or reverse directions and when it reaches the end, it will

di splay the first nmessage again, the second nessage

k/.
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10 and so forth again. It also enablegs each nessage, if too long, to be

di spl ayed frame by frame (ie, one display' sworth at a tinme). The user can -
al so sel ect nessages to be deleted fromthe nenory. The control neans can

al so enable the user to switch on/off the LCD display background 15,

Ildhtlng, and switch off the audi o tone upon recei pt of a nessage. The

I nvention enabl es inplenentation of the above nentioned floating storage
techni que (FST) which is an innovative #dea by using an opti mum number of
bits to 20 address a, unique entry froma fixed size_character fonts table

whi ch hd®®%3RITap2erived ©B Eogﬁﬁpﬁﬁcuﬁ??n??@%ﬁ%dﬁﬂ%r ofYRABAGCt ers or
p|ctograﬁdenﬂiiﬁcaﬁﬂobe(eapbelﬂedcﬁﬁbéallawér) ¢dﬁc¢ptbﬁoai&uﬁtdfy "N

bits ar e S d nting one chagagter
of , for f%&fh ?%n?gpgfgﬁﬁuggéga igfhf%ﬁ %% can nornally addr ess
a ﬁBXIﬁUﬁ]Of "2 tdrhﬁeréémErPﬂgeénr¢¢esveEaEhS%bﬁec%mr$b@pendpng to a
respestlmwfpx@qa@ésaaes E§I tﬁa%yef €61 égifiie UBRAYSS Of Thie 2N total

nunber of vaJi le co g 8 [ 1 nes of the follomnn
parti cul @R TESAREF vPHe ?ﬁepé oﬂ%% berarrangeq o enal €b§58 "X
conbi natdisplayed anesklzgss ta("béws@lw@cmtdsmestayvid:’fe aei:méﬂciﬁrthent tabl e

o~ adar ci iR SR AFRR A EFEH0ng ang e gt oEBECRNG T raw
whi ch cakt will dlsplay the first message again, the second message
10 and so forth again. It also enables each message, if too
long, to be displayed frame by frame (ie, one display's _
worth at a time). The user can also select messages to be \os
deleted 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 enables implementation of the above
mentioned floating storage technique (FST) which is an
innovative idea by using 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:-

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. 1In particular, it may
divide the 2N codes into 4 usages:
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be altered via'the system 10 _ ]

controller through receiving a confrand fromthe radi o frequency channel.
Usage 3 "Z"- conbi nati ons to addrédss "phrases" 15

conposed of a nunber of pointers to cascade a sequence of single character
entrits within the fixed vocabulary from 20

table "X' and "Y". These pointer sequences are |located also in RAM whi ch
can be altered by the systemcontroller through 25

recei pt of a conmmand fromthe radio frequerty channel. Usage 4 "1"

conbi nation . Ln_case thg_required character_fonj. does not 30

exist in tigs "X ﬂ?ﬁﬁlge\rf t abfe SPMRHAHUN ay dF° eg?%pﬁ}?c g’sx?@qui red,

this specﬁ%?% address code can instruct the 35entries with a character

systemto construct the 6 required graphic @%ﬂ%“?éﬁié”réé&ﬁfhérfﬂ]the

direct bit pattern [err]
read only memory (ROM).

5 Usage 2 "¥" combinations to address "Y" fixed
' entries with the
character font table
residing in RAM which can
be altered via the system
10 ' controller through
N receiving a command from
B the radio frequency
channel.
Usage 3 "Z" combinations to address "phrases"
i5 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 through
25 receipt of a command from
' the radio frequency
channel.
Usage 4 "1" combination in case the required
character font does not
30 | 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



received fromthe ra 5 frequency
channel’; the end of the bit pattern can be i"ndicated in any suitable way,
eg, by a bit pattern following it 10 g

(8uch as the bit pattern indicating the start of usage 4) or by a preanble
whi ch indicates the |l engths, width and 15

coordi nates of the inmge being sent. It i s®obvi ous that the sum of "X,

"Y', "Z" and 1 will still equal to 2N. I—Ioweverr this éechnlﬁue offers t he
fol l owi ng uni que advantages over other met hods*B8FAGSHsEf2PES

Usage 1 can be used to hold the npst frequentlyhasedtehafanterftpmcthgrans,
I n the | anguage in question for efficient and r d

transl ation. - Usage 2 can be used to expanéﬁ?% et BE? ﬁ?egﬁgﬂ d¥f@
capability to recognise the whol e character/ pi E¢6gL% sﬁromftbﬁaraa”a
particulsar | anguage W thout any pre-set limt. fre ueﬁgyg@hgngggblgﬁethe use
of just "N' bits to represent a frequently used 8 E ch m ght 30
conprise a string of any length of characters ®#%p?P tBﬁ?a BRFtern
represents a consi derabl e saving of data spacecandbél£ﬂ@£eatédn$ﬁ1aﬁyon
time; the transmssion tinme for nessage transnééftggléswéye g8§tb§xgen5|ve

and inportant elenent in the paging 35 I ndus .
_ bit pattern following it
10 (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

being sent.

It is obvious that the sum of "X", "Y", "2" and 1 will
still equal tq 2N. However, this technique 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 and
translation.

- Usage 2 can be used to expand the system's

25 - capability to recognise the whole O/
character/pictogram set of that particular
language without any pre-set limit.

- USage 3 enables the use of just "N" bits to

represent a frequently used phrase which might

30 N comprise a string of any length of characters or
pictograms. This represents a considerable saving
pf data space and licence transmission time; the
transmission time for message transmission is the
most expensive and important element in the paging

35 iﬁdustry. '
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7 Usage 4 further expands the systemtq@ recognise information nore than
text nessages, but 'to any form of ‘graphic information. In the paging

busi ness, it.makes the pager receiver becone a 5 smal|l facsimle
receiver. -As an exanple of applying the FST to the Chinese | anguage in
particular to the radi o pager receiver application, we found fromstatistic
that by appropriately selecting them the fixed 4,000 characters can cover
over 10 99% of the vocabulary used in the ﬁaging i ndustry. Therefore, it is

possi ble to use a unique 12 bits (one and half byte) address to identify a
character font entry. In ot

4,000 cgphinatifons Usage &ggﬁg§seﬁg?ﬂﬁszphﬁos¥§§§%tE Z?ggég Fontnxn

reS|d|ng~wﬁfa 128K x 8nﬁbtmaﬁ®hh indte 8Ranobkxbamesssges, but tpoaaﬁdress a
total of 32 20

r e apHBRLe characters
froma font -residing |n paPF gFaPH%CBKpf°§m%t%gnRA IH"Z"— gggcoﬁblnatlons

to address a total of bggimess, it makes the pager receiver become a
programmgbl e phrases kgaidi %dsame%t '@EeEOSrSK X 8 bits RAM "1" =1
%ﬁgbggsf5ﬁ2| fea@ﬁréno;géﬁggEEZE %g#gt£ﬁ§ §F;ﬁ%?ggggkggﬂsggevice can
be used to awagdabeviing pactdfcwles tt-Jme_hB Eé]!/h.bopagEE‘r reheipeger I D. The
pagi ng Conpggﬁlication, we found from statistic that by appropriately
selecting them, the fixed 4,000 characters can cover over
10 99% of the vocabulary used in the paging industry.
/ Therefore, it is possible':o use a unique 12 bits (one and
B half byte) address to identify a character font entry.. In
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.
"y" = 32 combinations ' to address a total of 32

20 | programmable characters

from a font residing in
part of the 8K x 8 bits
RAM.

"z" = 63 combinations to address a total of 63

25 A programmable phrases

| residing in part of the
8K x 8 bits RAM.
"1" = 1 combination to address general
graphic information.

30 | The optlonal feature of altering an operating
parameter of the device caa be used to avoid having to
change the ID ROM to alter the pager ID. The paging company
simply send a command thrcugh wireless transmission to the

~ pager to achieve the same result. The removal of the code

35 .plug will also save some space so that pager can be made
‘smaller. Thus, this feature of the



sinply send a command through wirel esstransm ssion to the pager to achieve

the same result. The removal of the code 35° plug will al so'save some space =
o that pager can be nade smaller. Thus,”this feature of the 8 invention
proyi des a dynamc identification (Dl) technique wher eby the pager's

I dentification code (ID) is stored portion of the nmessage RAM which is

non-vol atil e, eg by being backed up by a 10 year life lithiumbattery,

instead 5 of being stored in ROM Throggh intelligent control by a custom
m crocontroller, this identification code is no |onger pre-fixed but can be

changed easwbytundeprawuHQS|saﬁynamm:hﬁbrpagnngt¢ompd®¢)taemhnMQuessue a

command t L M e el, dition,
nor e thangorﬁggl ge f‘-l ?)agt\élrgﬁt tclg‘&r’?%éﬁ tﬁfq’gr gﬁée E?% selss o apa |g %\on can
be stor edP@F#&PPaﬁ@o&@ley mgsisglgen®iédt whiichede nnouavegautllée ofegn s

br oadcast ba(z‘lnbobéckéat U3 agrlwgzé&fr 34kgc &héﬁ&ﬁmeﬁak&té&? cQgist@lElgect i ve.
The tegn1 Hga% geV|ce as used in the Eresent escrlptlon and

clains’is rﬁo 1he ROMyi t Shronol debe élESBFc&PQ&r&;I aY & o t hat
pur pose bousiemi muemdednt(rdm@mdazlﬁld ideviti€escabioh poae de Weat function

in a pers t a ar rtotr n1|ts
|nplenent§??g EQE gggg %%glgeJ?gg %ﬁ |nveﬁ??§X Hﬁd 4l so 20 be put
into effeéFtB9rﬂFé#PQPn3faﬁh@CG@SﬁdmyCompﬁayhhenSlmplwn9§Buet@ a personal ly

portabl e @bﬂﬁhhanté deyi ¢8cRaviHd ﬁaStEhba%alsl ?;Ela%xeﬁe% %h%%te'lve bt
recei gatran m ssi ons, and di spl a hat |splay, such

as a %ﬁck@ d%FQQ Fealt Pédﬂﬁqr%W%ﬁ%ﬁt&PtlﬁﬁrFaﬁﬁefpelQﬁﬁéﬁ&e‘
t el evi si opuspbses wifdepplapetdiosc danayer stdbedi SYROLtaRewukL yo&Hiwh her u

descr'bedeXeﬁaélgterent categories of news broadcasting to a
particular group of subscribers easy and cost effective.
The term "radio paging device" as used in the present
15 desc:iption and claims is not_iﬁtended:to be limited to a
device dedicated solely to that'purpoee but is intended to
include all devices which provide that function in a
personally portable form In particular, apart from its
1mplementatlon as a dedicated dev1ce, the invention may also
20 Dbe put into effect by providing an accessory, attachment or
insert to a personally portable electronic device having a
suitable display and effective to receive radio paging
transmissions and display them or that display, such as a
pocket sized d1g1tal radio transnitter, portable telephone, W/
25 television set or video tape/disc player. '
The 1nvent10n will be Zurther described by way of
non—limitatlve example with reference to the accompanying
drawings, in which:-
Flgure 1 is a block dlegram 1llustrat1ng the
30 . circuitry of a pager in accordance with the invention; and’

_ Figure 2 shows how the dlfferent sub—modules are
assembled together to form a complete radlo pager receiver
unit. | : | |

The pager 1llustrated in the attached flgures
35 comprises a pocketable houSLng (1ot 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
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non-limtative exanple with reference to the acconpanyi ng drawi ngs, in
which:- Figure 1 is a block diagrdmillustrating the 30 circuitry of a
pager in accordance with the inventioh; and Figure 2 shows how the
di fferent .sub-nodul es are assenbl ed together to forma conplete radi o pager
receiver unit. The pager illustrated in the attached figures 35 conprises
a pocket abl e housing (not shown) preferably,of the order of size of 2 1/2"
?Nf" X 1/$"O£ES.56§_36 X 32.7 nn)gghich inp?udes a cust§n1on§-§hiptwcu 1
crocontr 9 8fa a
special ly MW|t§%ﬁ cgngﬁPnggﬁgéﬁgh1g%ﬁgﬁ%réééﬁgaeg%ﬁﬁog ?hgéago& descri bed
functi ons .~aWEhEERDt EpMBUterapoegTast bon Mmpkewerb\eachReddtbRl FPREROr y,
oany o of pautiacd culabathey & Sapbicel quifritys! dbodbarbavgatbe
certain nunb rw%?géhgpigtgﬁ§°Fﬁr §N5£§%¥%ﬁl§F°Faﬁbg3§éi(e§?pP83EFhe Chi nese
I?ngugge,SS g?aphttelSquaﬁ beysbaindispléy xmdfullet sapable ofii showdngr ises
of 2 drivers ' 5 .segnepts,i10 [ 02capd nmon
driver HD61163 éoﬁggftg%ﬁﬁgagagﬁngoaﬂﬁs%}%§g§8%o%¥$éétgEC% 8????%% 6
cust om nade BymBerkofweharantenst fiervaoparttuketulangyagenérgd 5prathe
mossage ot or aeoe (FebBRASE P REEESHE podn Bl phOUHIN 8RR 10 e
capacity 8K Eg%tgiVQiFBrCQPBFiﬁasnégs&gérH&?ﬁ? Bﬁe4o?nﬁnﬁe?ﬁ58éﬁe ents
i denti f : tat i @nicegdenDaNy030aRd PLOD! estiéh edLi vent Rb6laogusgemcHataehar,s; in
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. - Seiko with which the whole LCD module is_powered by a
specially designed LCD power supply circuit 7, a lithium-
battery-backed message storage read/write RAM 2 (HN6264FLP-3
15 from Hitachi, Japan) of capacity 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 comprises one 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 genetate'thé audio and

25 visual alert signal upon message received, one piece of 1.5
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 s small light bulb 12
or some other lighting device to provide background lighting

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
'particdlar; the Chinese language under user's control. The

35 following paragraph describes the operation principle of the



20 activate the pager and 5 push-buttons for users operations. A radio
frequency (RF) receiver nodule 8 conprises RF tune circuit, anplifier
filters and wave shaping circuits as a hybrid unit for capturing data
stignal fromthe air, a beeper and a light-emtting diode (LED) to generate
the audi o and 25 visual alert signal upon nessage received, one piece of
1.5 volt AA-size battery 11 to power thelRF receiver nodule 8 a DC-DC
converter 9_to _step up the voltage frombattery 11 to power the remaining
system and®?#f&r 1y s small light bulb 12 or some other |jghting device to

Fro:‘” det baCkgrOﬂhd)paglﬂhgndoﬁ@ahy tePnBEduhe. theempagee armmtlrrct edOI ;
refer to rogra c ecei v eci al'l y ~code
nmessage ang %ég gylcﬂngg?ersnoPaFﬁécEﬁﬁﬁnt%Pe gﬁd&&&@siﬁﬁ% YsAS iSegyar
t he Chlnes@raﬁhggagefQHMetlosecbatenhtushngThheBpagﬁngi@mmgymmaagmamm
descri bss i#io0achhhpp. BLLNCLBLERObaLEA on HePP9Bat e gy company

transforns the nessage”in t. n%uage . I'npar t he Chi nese
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Assuming the pager has been sw1tched active, the MCU 1

wakes up the RF receiver module 8 from_time to time to

15 detect if there is any message which'reQuires its attention
by comparing the identification code assoc1ated with the
mesnge with its own identification stored in the RAM 2
according to the dynanic identification concept If the
result 1s pos1tive 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

7

character or other graphic information then shows the
25 message on the LCD module. 1In addition, a alert tone is o/
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 Wlll be turned off
30 zutomatically after about 8 seconds by the MCU 1.

Battery 11, pC/DC converter 8 and LCD power circuit 7
to serve to distribute the power to 1nd1v1dual working
modules of the pager If the enVironment is dark and the
LCD cannot be seen clearly, the user can press and hold the

35 "LIGHT" button on the key panel 11 to turn on the light bulb




15 detect if there is any nessage whigh requires its attention by
conparing.the identification code ‘associated with the nessage with its own
identification stored in the RAM 2 actording to the dynanic identification
corfjcept. .If the result is positive, MCU 1 stores the nessage into the RAM
2 for | ater repeated exam nation, and at the same tine, searches the
character generator ROM 3 and ot her prograirabl e characters font or phrases
table“in RAM 2 to transformthe nessage into the Oriental |anguage or

Chi tnﬁsengar@gttﬁf theI qitgg{tj?{@maquélgf q_[zl‘r?;td Qfgx;t&mqmﬁlys iigmliﬂﬁlatmsage
on the modu ~|.n addition, a aler ne i.s generate e beeper
it and Lee LEDTRE (s dienetican e b e T 4RI T

agai n by theandi)if thHEhaseerdom oW tdlsioftthe heorterts hyistuth mtkew button
on the key Y el0; otherwise, the tone will be turned off 30

aut omati cal FFy er about 8 seconds by the MCU 1. Battery 11, DC/ DC
converted 9 and IIt® RAGST @ay EROVAGE hodhy ganyadi And AREO e et o

i ndi vi dual i el 4% Yot wAGRiver dorddifntiNdd ONMEttd By dbsw and

the LCD cannqt he, seen clearly, the User can press and hold the 35 "LIGHT"
button on t RdS&dY iRdiqation &8 &LlFupaavddedht bul b or to the. lighting
devices 12 to hawmhdipgafgnan IJfuibeMou.1 Han biaserprests refoimatsidest i t ut ed

by a vibrati | ert it if t ser, _does .not_.w t [ rb
ot her peopl é'&qf% %a-s lﬁh?él peé'bce"r S fnﬁ;roo% }elr}bos[#e?r%nnu%ﬁ%ng a%?tf)gttfsﬂrr% shut -
of f featld e®niendaisdranguagesr icopantitdudar Bhe Ghinese LR3¥A¢ERF cation is

al so provi dethaiHy G Bc L N 8RS pidd M EBL A pbesh has
been-encoded i r?’[ asg{nt mgt .eé:nji%?%sr]% to the 10 Or% erﬁ al Ianacwg\ge; in
partt cul ar tesehigedde faifkifarth floating storage technique

transmitted in standard POCSAG format in 512 baud speed or a
higher band speed switchable by the paging company. It can
15,‘also support standard POCSAG alphanumeric display.

During data feception, the pager may prbvide 2 bits
self error correction and 3 bits error detection capability
for ideritification code matching while 1 bit self error
~correction and 2 bits error detection capability“for message

20 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

25 transmitted in POCSAG format can also be recognised. The
screen formats of the LCD module are different between the
Oriental language; in pafticular the chinese characters, and
alphanumeric-characters display mode. In the former, each
frame can display a number of_Oriehtal language characters;

30 in particular, 8 Chinese characters in 16 X 16 dot fonts; in
the latter, each frame_ban 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

- descrike the detailed user operation of the pager.
35 The pager is suitable programmed so as to operate in



codi ng system specially designed for the present I nventi on based on the
said forth floating storage technique and transmitted in standard POCSAG
format in 512 baud speed or a highef band speed switchabl e by the. pagi ng
c%npany It can 15 al so support standard POCSAG al phanuneric displ ay.
During data reception, the pager may proirde 2 bits self error correction
and 3 bits error detection capability for |dent|f|cat|on code mat chi ng

while 1 bi bneebE eheOkol2bkeALI @Ns@Rfed i ts error detection capability for
message 20 recoviry to ensure"maximumreceiving reliability. Wth RAM 2,

the said pager Ban sPE6F&VBpSt8L82 separate nessages, the naxinum|ength of
each nessage i sTHepMQUi ngresehoust 4adf kaatukess conrdadse Etomdthd gl ng

d, thy t St andard_al ph &,25
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former, eac rane can |sp ay. a anguage ¢ aracters 30
in partrcu? #te8 Chinese characters in 16 x 16 dot fonts; in the latter,
each frane can HDSp|31e8p|sﬂ§§eX 21 characters in5x 7 dot font. In

addition, the p [eg@ns $YP % h snmal | 9 capital |etter alphabets.
The next paragrgg% IVl g g 2 F %eBeFE?Fﬁd EQ@rAﬁﬁéVStﬁﬁﬁtﬁf1Fh§°bager
35 10 pegethes keybabré pasgbaenegressed foropppabgimatelylaoone of

Lhe fol | oveaonas'aotne @or ALL!YecshahornTBiolTH1 LRECEKRRANT excoutes

. commands fromthe user viat I'ng Sone Spare time 5
. perrodrcalW?s§%9%ﬁeckIFft%h§ %ﬁ%%%gethg 56ﬁ1mgdﬂienwnhé RE switched

off. _ ~
' ¢) Disable stage |

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

a) Off State '

20 User Switches the pager to this state by sliding the
mode switch to the OFF position. all components except the
external RAM ch1p 2 will be cut off. The pager cannot
receive any further message until turned back on.

In the_follow1ng, NORMAL operatlon refers to operating

25 the pager under Aetiﬁe o:'sleep state. _ U/

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 positioh’slide'switch with its
30 | position to define the different users
' | "operatlon 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.



receiver. Power is supplied to all conponents in this state. b) Sl eep
state Systemwill go to sleep stat’e from Active State is NO 10 key on the
keyboard has.been pressed for approxifrately 30 seconds or the user has
stepped through all the stored nmessages. In this state, the LCD nodul e
will be switched off. c) D sabl e stage 15 The pager will enter this
state if a DI SABLE command has been received. This state is simlar to the
Sleep State except that further users' cdrands mﬁll not be effective until
an ENABLE command is received through broadcast. Of State 20

User Switches the pager to this?t at%@“l?yasﬁ QN ﬁt?d(%@xrﬁﬁﬂé: $h8 @195 t he OFF
posi ti-on. ;=Al | conmponents except the;o@pet erindl H&AMlcgameia wll be cut off.
The pager»eannot recei ve any fu ssagt gﬂged bac@ﬁﬁg In the
foll owi ng, NORVAL operation ref & 5 #&&%5 A er Active
or Sleep state. The key panel 10 mnIme@sqgaauwﬁii\haienasedcﬂIomnng keys,
swW tcheg and butNgAS it 1 | I peration as
described. 1 Mode bsvgn%?c Embg%&“ﬁ%ﬁq{ %&&e?clﬁ{ﬂ Qﬁllétls 30
position to define the differenfieféage d-@erfd-'tai% hib@é@meﬂ‘@asﬂ?e Haghe i s

under Active or Sleep stage whi mesaage @ toadld ltddhEttenavidtin | |

be fl ashed 35 whenever a call has been received.
13 one frame.

READ button: Enable user to read next message in
10 FORWARD direction. Latest message will
be placed at the top position of the
ﬁAM buffer.
BACK button: Enable user to read next message in
: BACKWARD direction.
15 DELETE button: Enable user to delete the current -
examined message from the RAM buffer.
The delete all messages, user can press
both the READ and BACK button.
Light button: Display illumination will be effective
20 if this button has been pressed and
held down.

The provision of the above functions, both insofar
U as they are implemented by programming of the microprocessor
25 and by the illustrated circuitry is a matter of routine for

the skilled man.

Attention is directed to our co-pending
application no. 9114718.1 (Publication no.2Z43932 ) which
was divided from the present application and describes and

30 claims features of the above described apparatus.



M Same as ON nmade except the alert tone will be disabled. OFF: Pager is
OFF: Al'l menorised nessages wll be erased. '5 Next buttagn: Enabl e

user to exam ne individual nessage in frame E%EL%EEE_QQ§L§_LL—Lhe.nessage
istoo long to be fitted within one frame. RE utton: - Enable user to
read next nessage in 10 ‘““wm@n Lat est
nmessage w Il be placed at the top position of l iﬁ“%ﬂﬁ“ ACK butt on:
Enabl e user to read next message in BAGRWARD disection. M5°% *  DELETE
button: Enable user to delete the current exam ned nessage fromthe RAM

buf fer. The delete all nessages, u$d®I¥Bn press both the READ and BACK
button. Light button: Display illumnation will be effective 20 i~

if this button has ,been _pressed .and hel d.down. .The i S 0 tﬁgﬁabove
functiongf bot h ingb%éféi?% % 4%y Egﬁ% nﬁyag&§é¥§%%$ﬁﬁ;of'the
m cr opr oevggor P35 cdog raphilte ohanast t ofy ans Oxiemxtiady  of routine

for tBe skihhl,adeMmc 1SS | ' | erle@th hAGOYHhaGO RSN GrHication
no. 911471851 Shblfkatﬁo%tégglggﬁg932) whi ch masadivided fg%n1tﬁé pr esent
appl i cat FBHOZAQ tdQ8C CPRLISING0 ¢l ai ms features of the above described

appar at us. 14 CirAldN® receiving circuitry for receiving a radio

message in which is encoded characzers and/or graphic images
to be displayed;

10 at least one displa& for displaying the received

characters and/or . graphic images: and
processing circuitry for receiving the radio v/

message as N-bit message data words from the receiving
circuifry, the processing circuitry being operative to

15 c#%ert the data words into displayed characters and/or
graphic images in a manner such as to extend the total
number of displayable characters and/or graphic images
beyond 2N (2 raised to the power N} by using at least cne of
the 2N possible data words to alter the conversion used to

20 generate the characters and/or-ggggg, the characters ard/or
graphic images being stored in a memory associated with the
processing circuitry, the memory having a fixed part in
which data stored therein is fixed and a read/write part,
and the processing circuitry including means for altering J

25 characters and/or graphical images stored in the read/write
part of the memory in response to command data received via
the radio receiving circuitry.

2. A device according to claim 1 wherein a

30 predetermined number, X, which is less than 2N, of the
possible 2N combinations are used to address characters in a
preset character table.

3. A device according to claim 2 wherein N equalis 12
35 and X is approximately 4000.



1:° A di'spl ay device for displayi.ng al phanuneric and/or pictographic

characters for exanple of an Oriental 5 |anguage | Aet-uetng—Chimese,  Kor ean

and Thai andior graphic information conprising:- radio rece
for ggcel ving a radi o nessage in which is encoded c mmm mw t“gr‘aphl C

i mg@&s to be displayed; 10 at | east one ayi ng
the received characters and/or graphi c i mages and processing circuitry
for receiving the radio nessage as N-biganessage data words fromthe
receiving gircuitry, .t C ein e 5

convert thg data wor SBEHESnggg ggéﬁb ﬁ§ré %é&si gd$9 §a&h¥gﬁéﬁléa es in a
manner sugpredetermineddnunberot ¥ whmbhrlafIGSSpthyab2%.cﬁ§r§b§eﬁ§ and/ or

gr aphi c lﬁg@s&ia@aoesmg%s%l&ﬁgsséet @58t 804EE Y Euayseegrat (bqast one of
t he 2N 5055|b e data words to alter the conversion used Zgﬁrate t he

char act rSWEH%?oFmﬁﬂﬁg@§tatﬁEecﬁﬁﬂgc%BrEhﬁnﬁﬁéﬁ/ﬁFéEﬁlEe?ﬂﬁgegrb g stored
}n admem)rwrjaclsoarﬁ.t gdlw ih bhe bﬁoﬁeﬁﬁmBQGCprrésdt tablaepothehavi ng a .
i xed part i C ata stored.therein is, fix e art, an
t he process%ﬁb&gf?cﬂf?rseﬁﬂgl gtﬁﬁa snEstﬁeaﬁg%gggﬁ é ggaraé%g s and/or
graphical images stored in the read/wite part of the nenory in response to
command data received via the radio receiving circuitry. 2. A devi ce
according to.claim1l wherein a 30 predeterm ned nunber, X, which is |ess
than 2N, of the possible 2N conbinations are used to address characters in

a preset character table. 3. A device according to claim2 wherein N
equals 12 35 and X is approxinmately 4000.

~ :
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1l4a 4. A device according to clgin11,2 or 3 wherert—a—predetermned -

number, Y, which is |less than 2N, of the 2N’possi i nations are used
to access characters (a) 5 whose inmhge data areﬁ B"II@ "I'"ﬂ!ﬂﬁElwrl te
r c I

menery or (b) which are held in one of a numrbe , the table
In use being alterable by the processing circuitry. 15 5. A devi ce
according to claim4, wherein the imge data of alternative (a) or the
table in use of alternative (b) can be 38t by command data received as part
of the radio- 5 paged nessage. 6. A device according to claim4 or 5,
wherein Y is about 32. 10 7. A devi ce according to any one of the

pr ecedi ng5cl ai Asdewheecaccordiadeter piladn AynkbereZn thechmage déatahan 2N,
of the 2N g‘?#@kﬁa‘é%@ 3%5' 2 Y tﬁ??g &ﬁ @QQrc‘??SaffEQ]EﬁQti%U%@ﬁf of
codes whi ¢h The processing‘circuitry transSlates rnto nmultiple character

di spl ayedcarsbageetobypeomnansd fatehaeceived. as pagevpEethecaddi®r to claim
7, whesei Badoh Smal8HEe63. 9. A device according to claim7..or 8, wherein
the stored 20 sequenCes can be set by command data received as part of the
radi o- paged nessage. 10. A device according to any one of the preceding
clai ns, wbereiA 8beipeoaetdrddnd AUclaymi &8 ocespPpnsheeelin ¥ndsofabdut 25 2
conbinatiggs received as a nessage word to treat one or nore foll ow ng
words as bif-inage data to generate a graphical inage. 11. A di spl ay
devi ce according to any one of the 30-preceding clains and conprising: -

10 7. A device according to any one of the preceding claims,
wherein a predetermined number, Z, which is less than 2N, of
the 2NV possible combinations are used to address stored ‘F)
sequences of codes which the processing circuitry translates
into multiple character displayed messages or portions

15 thereof.

8. A device according to claim 7, wherein Z is about 63.

9. A device according to claim 7 or‘8, wherein the stored
20 sequences can be set by command data received as part of the
radio-paged message.

16. A device according to any one of the preceding claims,
wherein the processing circuitry is responsive to one of the

25 2 combinations received as a message word to treat one or
more follewing words as bit-image data to generate a
graphical image.

11. A display device according to any one of the
30 preceding claims and comprising:- _
means for storing, between the receipt of radio
ressages 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;
35



means for storing, between the receipt ,of radio messages by the radio
receiving circui.try, the value of ‘at |east one parané?é?“‘éd“by—ﬁ+4£4uij
of the device for defining a characterfistic of its op 16 and
meand responsive to at |east one command coded in ar Jﬂmgﬂmﬁl muf) set
at | &ast’ one such paranmeter to a required value. 5 12.*

according to claim1ll, wherein the device is a radi o pagi ng devi ce’ and the
at | east one paraneter includes an identidication code used by circuitry of

the device to determ ne whether a particular received radi o- paged nessage
i s addressed to thata@@\heansigesponsive to\ afevleastoome dcommandany one of

the precegh *H'Z@;a @ 1% andetagtud masgsz?% ) SBES A EA0nd OsB0RD! @ the

di spl ayed” es to be scanned_in e rward or war d
direction.P er to a regyireda¥abieing to claim 13 wherein the control
nmeans i s arranged to enabl e each individual nessage to be exam ned franme by

frame id i | engt h eded the si fr capaci 20 15.
A devi cge aicziordl n tlga(?: &}_‘8 %CS?rJiﬁn "e‘?e(:]rf’1 g%c SI'F) é/WEa ég‘AFFﬁnged
to all ow t¥e &t%HR rmmsdevn.perand heheedt lemsie cmmepﬁmihgtdrspl ayed.

25 16, includievisorderel gL Aad el r@sa&f@c&ﬁ rein the

control nmeans.is arr ed to al] ow al sages or selec ed one to
be del et ed®Vice to e ermine whether a particular recelved radio-

paged message is addressed to that device.

10 ‘ |

-\\; .13, A device according to any one of the preceding

claims and including control means arranged to enable the
displayed messages to be scanned in either the forward 6r
backward direction.

15 )
14. A device according to claim 13 wherein the control
means is arranged to enable each individual message to be
examined frame by frame if its length has exceeded the
single frame display capacity.

20 o
15. A device according to claim 13 or 14 wherein the
control'means is ﬁ;Fanged to allow the stored messages or
part thereof tha%—m&)be repeatedly displayed.

25 16. - A device according to any one of claims 13 to 15
wherein the control means is arranged to allow all stored
messages or a selected one to be deleted.

17. A device according to any one of the preceding
30 claims and including memory means having a capacity to store
the codes for at least 1,000 Oriental language characters;

R for axamp|
sn—pa%ea%—pas%*d&iaiﬁ the Chinese characters.

18. A device according to claim 17 wherein the memory
35 means has a capacity to store the codes for at least 1,500



17. A devi ce according to any one, of the preceding 30 clains and

i ncluding menory neans having a capacity to store the.c Immn"mnmﬁﬁm
1,000 Oriental |anguage characters; 'the Chinese charactE ¥
deviigce according to claim17 wherein the nenory 35 means*ha$s d‘cépaéity to
store the codes for at |east 1,500 17 al phanuneric characters. 19.

A portable radi o pager incorporating raqgo paging circuitry for receiving
radi o pager nessages and a display 5 deVice according to any one of the

precedi ng, £}, 34 i8md £§ - di } recei ved nessages. 20. . A device
accordingat% any %ne o?ﬁ€k§¥%§g§eding clai-ms which is of a pocketable size.
10 21. A devi ce according to-any one of the preceding cl ai ns_whose

external gopensi onsaaperebBle 2adid' p¥gdT XndbPporadbingd2radio pafiligvice
according_to an% onﬁ of the.gnecedlgg clgrns.lnglenented bX geani of an
accessor ySTEFREFRehtT oF S PREEADG; Fagio P2Ier BPSERIGPF (AP 2 2APELRY
transcki véeyiperaabbedingepbonay pekevifstoa precedingdedaimpefdirsc pl ayer.
20 23. Q3ispl adi o c ed and arranged to operate

L S A R et

subst anti rer nbefore described with reference to and -as
illustrated in the acconpanying draw ngs. » N :
20. A device according to any one of the precading
claims whic: is of a pocketable size. '
10 N ’
21. A device according to a2ny one of the precading _
claims whose external dimensions are about 2 1/2" x 3" x o/
12", : _ _ A -
15 22. A device according to any one of the precading
claims implemented by means of an accessory, attachment or
insert to a ﬁ?ck@k sizéd.digital.raQio'transceiver, portable
telephone, television set or vid=o tape/disc player. "
20 23. A radio pager construc:zed and arranged to operate

substantially as hereinbefore described with refereace to
and as illustrated in the accbmpanying drawings.




