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"léivention This invention relates to a method and device for varying w dths
of characters for displaying on |ow resolution displays. This invention is
10 particularly useful for, but not necessarily |limted to, varying the

wi dth of characters on |ow resolution displdys associated with portable

el ectroni c devices such as pagers or personal diaries that have limted
processi ng power. 15 Background of the Invention A display for an

el ectroni c devi ce iMETWPP1JAND;DEVIGE FOR PQNTEQ%L&Q PISREAY QBch as
liquid crystals or light emtting diQHERAGPERS ers to be 20 displayed on
the display are fornmed by selectively activating, or inactivating, pixels
within the pixel matrix. Data for such characters is typically stored in a
menory within the el ectronic device. To decrease size and cost, sone
portabl e elsect roni ¢ devices have small displays with | ow resol ution for

di spl ayi ng characters. Mnimzing a .25 nunber of pixels to display each
character allows for nore charact er sField péthenlwantient he sane time on | ow
resol ution displays. However, a drawback in such |ow resolution displays is

exanpl 6. Co i den T raleRMioh 2RI 0o Sathod AR avica B VLY Wik en i onal
teﬁ hpi ?iUﬁs :gq@fiarﬁete?sfmtdieplbym?! or3fow oesvrhhltc&ddi_splayb. afhisein:zmtimtser Al so

Shece overfoademPukETTISBIN 161, But 8 HerdsSal Bbé8 T JanfiliGins Widdh oty Cos
such as pager scharacless ondawcresplutiondisplays Rssogiated with poctableoslectrenicut i on

di spl ays, convgal: ' i t : :
W donag whi Chf?éagfé;g{m@gggﬂgg%ggggtsgsboﬁfgpgﬁggrtgﬁta@égés limBaH6¢Sdstng! PO

15
Background of the Invention

A display for an electronic device is typically a pixel matrix of discrete
elements such as liquid crystals or light emitting diodes. Characters to be
20 displayed on the display are formed by selectively activating, or
inactivating, pixels within the pixel matrix. Data for such characters is
typically stored in a memory within the electronic device.
To decrease size and cost, some portable electronic devices have
small displays with low resolution for displaying characters. Minimizing a
25 number of pixels to display each character allows for more characters to be
shown at the same time on low resolution displays. However, a drawback
in such low resolution displays is that the small characters displayed are
not easily readable. Enlarging, for example, to widen the small characters
to improve clarity with conventional techniques requires computational
30 overheads such as a character generating read-only-memory storing
different sizes of characters. Also, these overheads are not ideally suitable
for portable electronic devices such as pagers or electronic diaries.
Furthermore, on such low resolution displays, conventional techniques
may distort the small characters upon widening which may not be
35 acceptable to purchasers.



-~ 2 Bummary of the Invention It is an object of this invention to overcone or
~at least alleviate at |east one of the problens associated with varying the
wi dth of characters 5 displayed on a | ow resolution display. According to
one aspect of the invention, there is provided an el ectronic device
conprising: display neans for displaying at2l east one character, said
character conprising activated and inactivated pixels formng two

peri pheral 10 colums with a pIurallty of i nter medi at e col ums

t her ebet ween; and processi ng meansSUBBRAY the Irvandiopi spl ay neans, for
controlling said displaying to thereby I nsert one or nore repllcas of at

I t f d,i.nt di at f id | i b ted-
adi acent an or g fidf AP or b UG ) Sieroasts oY oh st plvisia Adeestis.
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el ectroni cgl I %I%ﬁéilé@toﬂbé fO\AI rgéﬁlgtlt‘}ﬁ le%) or light emtting diodes. 20

Pr ef er abl vy, can adapted to replicate all said
i ntermedi ate col uAﬁgordmto ﬁae|a$§e9t ofdhednyaniions therg isrprvidedhanbe adapt ed

to replicate gbétrorié YVt SoRpAsShy rms havi ng both activated and
I nactivated pixels. 25 Pr eferag rocesm&gerrﬁans can pe adapted to

receive a col um repAiSPiRY m%an&,fgbfi'SP ing,at least Ascter saidgharagter ; o
replicate. Suitabbgmpsising activated and inzctivatethpixels foiairigtivé enpnemse a
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i ntermedi ate columms t t ween, |d met s ng .t he s eps o
said intermediate columns one of said replicas being inserted
adjacent an original thereof to thereby widen said character without

15 widening said peripheral columns.

Suitably, said pixels can be electronically activatable liquid crystals or
light emitting diodes.

20 Preferably, said processing means can be adapted to replicate all said
intermediate columns.

Alternatively, said processing means can be adapted to replicate said
intermediate columns having both activated and inactivated pixels.
25 '
Preferably, said proceésirj_g means can be adapted to receive a
column replication factor for ih‘dicating number of replicas to replicate.

Suitably, said processing means can be adapted to increase a height
30 of said character.

According to another aspect of the invention, there is provided a
method for controlling display of at least one character, said character
having activated and inactivated pixels forming, on a display, two

35 peripheral columns with a plurality of intermediate columns therebetween,
said method comprising the steps of:

(i) replicating at least one of said intermediate columns to thereby



«(iy replicating at |east one of said internmediate colums to thereby 3
derive one or nore replicas; and (ii) inserting said replicas into said

di splay to thereby wi den said character, one of said replicas being

i nserted adjacent to an original thereof w thout w dening said peripheral
colums. 5 Suitably, said step of (i) repli@&ating can conprise the step of
receiving a colum replication factor for indicating nunber of replicas to
replicate said internedjate colums. 10 Preferably, said step of (i)

replicating can conprdejiveere of Bporefrepligas; @8di ng al | said i nternediate

col unms. Al t er nat i(ip!ikseigtaid edpliths(into $48 dispay fotHErEby Widdrl §&idt he step

of replicating said i ter‘t(}edl at e ﬁo%amﬁs.haw nﬁ bot h %gt |.vat|§§ and 15

i nactivated pi xel s. aragel, one, pysqig rrBlicasheirg insatied.adiseentdodn: step of
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I n order t%'describe the invention and to put it into practical effect,

reference W Il now be nade to preferred enbodinments as illustrated with 25
reference to the &utabharsaicgtap efdingplicatingheam compise the stepsofarecaiving onal

bl ock di agr am @icofiiing r&slicaBiBhFac@y ir@ﬁnamutag nansbeTRIfREpIRag 18 rlagﬁaaetésm in

accordance with a _Sreferred enbodi ment of e 1nvéntion; 30 F 2 shows
characters di s$Ridyiermediale eIWPNSy of FIG 1 in accordance with the
preferred enbodi nent of the invention; FIGs. 3 and 4 show the characters of

FIG 2w dﬁ)ned In ﬁr‘é?&%gﬁ'?ggid step of (i) replicating can comprise the step of
replicating all said intermediate columns.

Alternatively, said step of (i) replicating can comprise the step of
replicating said intermediate columns having both activated and
15 inactivated pixels.

Suitably, said method can further comprise the step of increasing a
height of said character.

20
Brief Description of the Drawings

In order to describe the invention and to put it into practical effect,
reference will now be made to preferred embodiments as illustrated with
25 reference to the accompanying drawings in which:

FIG. 1 shows a functional block diagram of an electronic device having
a display and a processor in accordance with a preferred embodiment of
-the invention;
30
FiG. 2 shows characters displayed on the display of FIG. 1 in
accordance with the preferred embodiment of the invention;

FIGs. 3 and 4 show the characters of FIG. 2 widened in accordance
35 with the preferred embodiment of the invention;



.35" with the preferred enbodi nent of the invention; 4 FIG 5 shows the
‘characters of FIG 2 widened and increased in height in accordance with the
preferred enbodi nent of the invention; FIGs. 6a and 6b shows character "T"
of FIG 2 w dened in accordance 5 wth an alternative enbodi nent of the -
invention; and FIG 7 shows a method for di$playing at | east one character
I n accordance with the enbodi nents of the invention. 10 Detail ed

Description of th nyenti on:; Fl 1 sho functional bl ock diagram of an
el ectronic devi ce%b@,% g\%ﬁ@&%@?"@ﬁ? %R:baq w@e@@& increasgddg heighte
wi th a pref erripdaccordamdeowithihé préfetried embediment of Bhe riveptiomans for the

el ectronic device 100 conprises a display 102 for displaying characters.

Processing neans for the el ectronic device 100 conprises a processor 104,
coupl ed to the di fiGsy6aend Swshews chatacterd Tt oé Fifti sp midénegl inZcordanden

accordance g t ; iSR! fi e tion, FIG 2 shows
exanpl es ofsN!t h\glt%@réalgﬁé?g&%igspl ayegmlaélﬁp én%%}glpdlng)\éﬁ 02. A pixel colum 202

and a pixel 206 are indicated in FIG 2. Characters "A", "T" and "Z" are
used as exanpl es fRIG. FuwHWES n¥dthbd forsdisplaling dtheastionecdHdraster ch of the
characters CO%SS act %ﬁhed nd,.i na t|%/ﬁ1,1t ed %‘Fﬁ‘}eﬁs formng two 25

peri pheral col anNee W Seﬂ' ‘?MWB Gy ‘ate colums 208.
Character "T" has a center internediate colum 212 with only activated

pi xel s whggeas all other intermediate colums 208 in FIG 2 have both
activated and inactivated pixels. 30 In controlling the displaying,

the processor 104 replicates aRetailpsbPescrhptian efifiednvention nt er nedi at e
colums 208 to thereby wi den the characters. Wdths of the two peri pheral

e e oo T80 e R GFATBIORk S af ekl oS 66,
such as a selective call receiver, in accordance with a preferred
15 embodiment of the invention. Display means for the electronic device 100
comprises a display 102 for displaying characters. Processing means for
the electronic device 100 comprises a processor 104, coupled to the
display 102, for controlling the displaying.

20 In accordance with the preferred embodiment of the invention, FIG. 2
shows examples of the characters displayed in the display 102. A pixel
column 202 and a pixel 206 are indicated in FIG. 2. Characters "A", “T' and
"Z" are used as examples for purposes of illustrating this invention. Each of
the characters comprises activated and inactivated pixels forming two

25 peripheral columns 210 with a plurality of intermediate columns 208.
Character "T" has a center intermediate column 212 with only activated
pixels whereas all other intermediate columns 208 in FIG. 2 have both
activated and inactivated pixels.

30 In controlling the displaying, the processor 104 replicates and inserts
replicas of the intermediate columns 208 to thereby widen the characters.
Widths of the two peripheral columns are maintained and not widened by
replicating. In the controlling, one of the replicas is inserted adjacent to an
original intermediate column 208. In the preferred embodiment of the

35 invention, the processor 104 is adapted to replicate all intermediate
columns 208 of the characters without widening the intermediate columns



. original internediate colum 208. In the preferred enbodi ment of the 35

I nvention, the processor 104 is adapted to replicate all internedi ate
colums 208 of the characters wi thout w dening the internedi ate col ums

5 208. A colum replication factor, received by the processor 104,

i ndi cates nunber of replicas to replicate the original internmediate colum
208. FIGs. 3 and 4 show the characters of FIG 2 w dened in accordance 5
with the preferred enbodi nent of the invention. In FIG 3, the colum
replication fa%gebgs‘ felgmp E%E'Péﬁo'b}aqt%."e‘F%YR‘gBVt“P\%pF‘?ﬂeéP%EI{)‘é’t'Ed@éﬁﬁ*ms 208
for the charaaiumiserodf feplicas tareplicatd theadrginalyintermedige @olurhn 208, such t hat
each of the characters is now widen fromthree internediate colums 208 to
six intermedi ate colums 208. The two peripheral colums 210 are 10 not

wi dened and each HGaa3 andidshowthedkanaciers of b1Gn2 widenadiintacconddficd. 4, t he
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alternative e dinent, a center internediate columm 212 of the characters,

havi ng eit her 'y activated pixels or only inactivated pixels, is not
replicated. For exanple, the character "T" is wi dened with a colum
15 In accordance with the preferred embodiment of the invention, the

processor 104 is also adapted to replicate the intermediate columns 208
and the two peripheral columns 210 to increase a height of the characters,
as shown in FIG. 5. In FIG. 5, the characters have been processed with a
height and a column replication factor both with a degree of two.
20
In accordance with an alternative. embodiment of the invention, only
intermediate columns 208 of the characters having both activated and
inactivated pixels are replicated. FIGs. 6a and 6b show character "T" of FIG.
2 widened in accordance with the alternative embodiment of the invention.
25 In the alternative embodiment, a center intermediate column 212 of the
characters, having either only activated pixels or only inactivated pixels, is
not replicated. For example, the character "T" is widened with a column
replication factor with a degree of two in FIG. 6a and with a degree of three
in FIG. 6b. Hence, in the alternative .émbodiment,.only intermediate
- 30 columns 208 having both activated and inactivated pixels are replicated.

Applied within the electronic device 100, the invention
advantageously enables the processor 104 to adequately display the
characters for the display 102 upon receiving the column replication factor.

35 A further advantage of the invention is that additional computational
overheads, such as a character generating read-only-memory, are not
required.



.replication factor with a degree of two in FIG 6a and wth a degree of
three in FIG 6b. Hence, in the alternative enbodinent, only internediate
30 colums 208 having both activated and inactivated pixels are
replicated. Applied within the electronic device 100, the invention
advant ageousl y enabl es the processor 104 to6adequately display the
characters for the display 102 upon receiving the colum replication
factor. 35 A further advantage of the invention is that additional
conput ati onal overheads, such as a character generating read-only-nenory,
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addi ti onal con@,q%i bi fi8im&Yistd editnn 2bghough the invention has been
described with réference to preferred 20 enbodinents, it is to be

understood that the invention is not restricted to any one of the
enbodi nents descr iTissintethed 700 widens the characters depending on the column

15 replication factor. Hence, the processor 104 advantageously provides the
display 102 with wider characters that are formatted to improve clarity
-without requiring additional computational overheads.

Although the invention has been described with reference to preferred
20 embodiments, it is to be understood that the invention is not restricted to
any one of the embodiments described herein.



.7 CLAIMS W claim 1. An el ectronic device conprising: 5

di spl ay neans for displaying at | east one character, said character
conprising activated and inactivated pixels form ng two peripheral col unms
with a plurality of internediate colums therebetween; and processing
means, coupled to said display neans, for 1@ controlling said

di splaying to thereby insert one or nore replicas of at |east one of said
i nternmedi ate col ums, one of said repIiCﬁ;éﬁﬁgg i nserted adj acent an
original thereof to thereby w den said c r without w dening said
peri pheral col umgVe tfaim: 2. The electronic device of Caim1l wherein
said processing neans is adapted to replicate said internedi ate col ums
havi ng both activated and inactivated pixels. 3. The el ectronic device of
A aim1 wherein sdid pr @creebctrgnieedeﬁceoomprising is adapted to receive a

col um 1 eply cati on [ act el idket HAMIAYIEPSE IsBt BRBlohEARI shRP! |2t o

4. The electronic deV| c Im1 wh rocessl ngi
adapted to increase &hBECeRcYPPESing MM@@Q@?(’ lnggtlgated pixe ﬁé@magftw

control ling display @eriphett@oluriie withad phirality cﬁﬁht‘érrﬁbéfa@@b@funﬂ%” ng
activated and |nact| teg8?| xel s ,{Fgrm ng, on a display, two peripheral

colums with a pl ural Wee:AMbdi at e col utms t her ebet ween, sai d met hod
conprising the steps of pr@ni)essing means( coupledito said dgplalyyneaps,doessor

coupl ed tggsaid di Splc?)}ﬂtroﬁhp secﬁ?éhls?i&'yn?r%t?m#ebﬂﬁﬂewgﬁéb?pﬁﬂhggpﬁcéso i nto

t her eby derlve one or nore sertin
sai d display to ther &byt {qag;éﬁngaqf@ald intermediate columns, one of said rephcas

being inserted adjacent an original thereof to thereby widen said
character without widening said peripheral columns.

15 2. The electronic device of Claim 1 wherein said processing means
is adapted to replicate said intermediate columns having both
activated and inactivated pixels.

3. The electronic device of Claim 1 wherein said processing means
20 is adapted to receive a column replication factor for indicating
number of replicas to replicate.

4. The electronic device of Claim 1 wherein said processing means
is adapted to increase a height of said character.

25

5. ‘A method for controlling display of at least one character, said
character having activated and inactivated pixels forming, on a
display, two peripheral columns with a plurality of intermediate
columns therebetween, said method comprising the steps of:

30 (i) replicating, by a processor.coupled to said display, at least
one of said intermediate columns to thereby derive one or
more replicas; and :

(i) inserting said replicas into said display to thereby widen said
character, one of said replicas being inserted adjacent to an

35 original thereof without widening said peripheral columns.
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. character, one of said replicas being inserted adjacent to an 35

original thereof w thout w dening said peripheral colums. 8 6. The
method of Claim5 wherein said step of (i) replicating conprises the step
of receiving a colum replication factor for indicating nunber of replicas
to replicate. 5 7. The nethod of Cai® 5 wherein said step of (i)
replicating conprises the step of replicating al I said internediate

I 8. Th th
conpr i ses. i he ‘st of- off eappTisl AgialEAwhAred: el 08 A d) armicalbo’ ' "
Pavnt Eg both acti vat tedoamhseeahé istept efcrepbiviniga c&lurﬁ’m?pmiati_ gd fﬁétoﬁfo?rl m 5 and
urt her conprising of said character. 15
10. An electronic dequ{gétM?m?QﬁéFg%g%gg3 Rgg%g&and processi ng nmeans
substantially as described herein with reference to and as illustrated by

the acconpgnying gr agﬂg%%ethﬂoa ofﬁcﬁﬁﬁ@whéfa.ngambtep'dfrag g.;;m.ﬁg means for .

di spl ayi ng-at | east one character su y as-descri bed
herein with referencEomprisas the sian aktaplicatingall said intermadiale GAUMASW ngs.

8. The method of Claim 5 wherein said step of (i) replicating
comprises the step of replicating said intermediate columns
10 having both activated and inactivated pixels.

9. The method of Claim 5 and. further comprising the step of
increasing a height of said character.

15 10. An electronic device comprising display means and processing
means substantially as described herein with reference to and as
illustrated by the accompanying drawings.

11. A method for controlling display means for displaying at least

20 one character substantially as described herein with reference to
and as illustrated by the accompanying drawings.
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