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‘APRI L 2003 SCO589AH 5 This invention relates to a poFta%eAEeR]IECMO%ni C

devi ce, ' rly to a portable el ectronic device having adisplay,

and a ne @mm&&mmmmmElaying informati on on the display according to a

ref erenc and irrespective of the orientation of the device. 1
0 Background*@®% he |nvention Portable el ectronic devices sucPGERS§MAE book

conput ers, personal digital assistants (fDAS), personal organisers, and
portabl e communi cati on equi pnment have a display to display information for

a 15 user. A difficul ' | <Rl on portabl e devices
Is that the displ ayed&?‘:’r@%{-ﬁrﬁﬂl&éﬂ%ﬁh@ﬂﬁéﬁmﬁat I on. Consequently,
when the orientation of the portable device is changed, the orientation of

t he di splayed information is al hanged 2 0 and may no | onger be
conveniently viewed by a user?efgg?f:@fgﬁﬁ?%t,'o%en a user of a display pager

wants to view information di spl ayed on the pager, the user has to orientate

t he paggr accor 6i : : ' ' LS, nmet hod of
b ovidng o dy s g ineriiff 8Rfedfd & HoebfclebliBhf: Advice AR T& 10T O ¢
al | ows t he paglisulady i@ Rearntabie elgctropicedevice ihayingya gispiat, @rndas. However, a

di sadvant a teRl S }W | ' 0 provide an
i nput to igﬁe@ggefatﬁ'eg%a,si leﬂéégrﬁ%‘?nq gﬁiﬂg@‘ﬂ%&fﬁlﬁg&%ﬁdﬁ?%%é information. 3 0

! Sp
Bri ef SummdfiErefce HEGPWQHtQ%'”‘PﬁBe%"@s%&hei FrRsEtiho fYF@ seeks to

provi de a device having a display which overconmes, or at |east reduces the

abovenggt I oned probl em of %k@@@@oﬁ{thggngen%nwm L 2003 2 Accordingly, in

one aspect the present inv

Portable electronic devices such as note book computers,
personal digital assistants (PDAS), personal organisers, and portable
communication equipment have a display to display information for a

15 user.

A difficulty with the conventional display on portable devices is
that the displayed information has only one orientation.
Consequently, when the orientation of the portable device is
changed, the orientation of the displayed information is also changed

20 and may no longer be conveniently viewed by a user.

For example, when a user of a display pager wants to view
information displayed on the pager, the user has to orientate the
pager according to the one orientation.

There is a known method of providing a display having a user

25 selectable display orientation which allows the user to select one of
several display orientations. However, a disadvantage of this method
is that it requires the user to provide an input to indicate the desired
orientation of the displayed information.

30 Brief Summary of the Invention
The present invention therefore seeks to provide a device

having a display which overcomes, or at least reduces the above-
mentioned problem of the prior art.
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devi ce conprising: a detector for detecting the orientation of the device
and providing an .output signal indicating the orientation-ofpdhe geyvice; a
controller coupled to receive the output signal fromthe 5 detector and
coupled to receive information, the controller including a conparator for
conparing the output signal with a reference orientation signal to produce
a difference signal, a processor cou@l ed to the conparator for processing
the information using the difference signal to produce the information
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draw ngs, ab tHBicohipatatorfbprobegSifgha isfohnaRén Gsitl theRffiérebce device; FIG
2 shows the.gortable device. i.n Fl G 1.or|ee(r§1£]ated accorﬁl ng to a reference
orientatior® wtai@aﬂsﬁh& Inferspatian grienpiad #acrAdinNgdeIPli ng to the
ref erehQe aefeshed :omientaﬂfioﬁ; a%isplgy&oalplnﬁtoaﬂrt:uleecoiﬁnr?lleefcaodig?ldyig@ to the
rior art vert] A O inverted; FIG 4 shows the portable device in FIG
1 eiitfRinelior P

1 verticall and displaying the information orientated according
to the referencelmanethesdEspact thereserthioventiorppravidgsea testhod according to
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coupl ed t o Y'FEAINST PEPCassIng e DiaHMajqnepsiig the diffegneg i ed to a
orientations to produce the information having the reference
orientation; and displaying the processed information.

20 Brief Description of the Drawings

An embodiment of the invention will now be more fully described, by
way of example, with reference to the drawings, of which:

25 FIG. 1 shows a schematic of a portable device;

FIG. 2 shows the portable device in FIG. 1 orientated according to a
reference orientation and displaying information orientated according to the
reference orientation;

FIG. 3 shows a portable device according to the prior art vertically

30 inverted;

FIG. 4 shows the portable device in FIG. 1 vertically inverted and
displaying the information orientated according to the reference orientation;

FIG. 5 shows a portable device according to the prior art orientated at an
angle to the reference orientation; and

35 FIG. 6 shows the portable device in FIG. 1 orientated at an angle to the
reference orientation and displaying the information orientated according to the
reference orientation.



di splay driver 35, an input 13, and a touchscreen liquid crystal display
40. In addition, .the display driver 35 is coupled to thelﬂh@ﬁkﬂXﬂﬁQ The
control ler 15 includes a conparator 20 which is coupled to the output of
the accel eroneter 10. The conparator 20 is also 1 0 coupled to a nenory 25.
The output of the conparator 20 is cqupled to a processor 30. The processor
30 is coupled to the input 13 and prévides an output to the display driver
35. The acceleroneter 10 is made by Motorola Inc. of the United States of
Anrerica, model MVAS40GL0S, and provides an output 1 5 voltage which changes
according to changes in entat.io ive to the force of gravity,
thus providing an i ndicg fa(yﬁg(ﬁe%r@ @Pﬁ%ﬁ%ﬁfawmgﬁqe accel eroneter 10 is
operated on a five volt direct current power supply, This allows the
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35 whi ch ceensitivity oh€. m?&&:‘erﬂtaememépﬁnﬁ translatesatoza Yalumaf Ui abl e f or
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the LCD dri %@égj BﬂLaWJI sFla 40 di splays the information. The display 40
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g he : ocaéI | devicen51 The sievisens isheallbmatedttouwveob bafetdneceusriantation Eyocli 2 bot hh

i spl ayed i t rding to the
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Consequent |y, tio %I’I ent ati on,

the displ amefqpmw%ﬁr%emp@r%? o the, @Eeé‘&e onentat'c?’n valu
the comparator 20.

The reference orientation value is stored in the memory 25,
and whenever the comparator 20 makes a comparison, the reference
35 orientation value stored in the memory 25 is provided to the
comparator 20.



301InFIG 4 the device 5is vertically inverted by a 180 degree. The
detector 10 detects the new orientation of the device 5 ggdAﬁgﬁv%ﬂ%s an

out put signal to the conparator 20. The output signal ha u

i ndicating the new orientation, and the conparator 20 conpares the val ue of
the output signal to the reference orjentation 3 5 value stored in the
menory 25. I n response, the conparatd# 20 produces the difference signal
indicating the difference between the orientation of the device and the
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response, tig?c%r?r?a{%‘?nr%tcﬂ%plagec?roﬁ%geo??;ﬂ?ﬂﬁbf erence signal indicating the
e e orl a

di fference ween t ntation o e device 5 and the reference
ori entation, andThe ®/eerssor B0 pipYidesdhe pregapsad information to the ocessor 30. In

of Tesst ha D B o e P R kT ceseor 30
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corpar ed wi 210 at diftesertlogatipnson the display %t@?ﬁﬁ%@'%ﬂa’?@e in orientation

of the2devi gsterMirRss thedtione defedied ©9itRE UsBE by detsdtig W@ |8&atidgsor mati on for

di splay is changed su hat, the infQronation Is displayed according to the
35 referen%%?}bgﬁgrﬁegﬁﬁa af touchied %y(fl'r\e user.

In FIG. 2 both displayed information 205 and the device 5 are
orientated according to the reference orientation. The displayed
information 205 includes displaying input selectors 210 on the touch

25 screen display 40.

In FIG. 3 a prior art device with the same displayed information
205 is vertically inverted. Consequently, as the displayed information
205 has only one orientation, the displayed information 205 is also
inverted.

30 In FIG. 4 the device 5 is vertically inverted by a 180 degree.
The detector 10 detects the new orientation of the device 5 and
provides an output signal to the comparator 20. The output signal has
a value indicating the new orientation, and the comparator 20
compares the value of the output signal to the reference orientation

35 value stored in the memory 25.

In response, the comparator 20 produces the difference signal
indicating the difference between the orientation of the device and the



Hence, the described invention automatically changes the orientation of the
di spl ayed information on a portable device so that 17 AHthu%pg&xﬁ t he
orientation of the displayed information is in accordance with the
reference orientation, irrespective of the orientation of the device. 17
APRIL 2003 7 Clains 1. A device conprising: 5 a detector for detecting the
orientation of the device and providﬁng an output signal indicating the
orientation of the device; a controller coupled to receive the output

si gnal 1 ofefehenslbAchtatioANEnd Previgss i affepencd éipﬁart@s&hbon; the control | er
i ncluding a conparator 1Q tor conpari.ng the outpul signal with a reference
orientati Orprgq%r%boirbﬁggmséa%cqj %‘ﬂg'?ﬁﬂ@eﬁ'% indigafiSR essor coupl ed to
t he conpar aliffarehoe opri8Oedeyrogs from the wfemncervrighitatipri. he di fference si gnal
ori entat i on: and e Reaped & bERSES 1RE IR fserEd Fof BBD aying the
i nf or medl i oinputi ¥husingdhadiifiendinng signalhand predusesdherdigplaged on. 2. A device
oL eI BoH ECRRNGATRAS SRR BRBNIER.Y 50, 0,1 e corparat o
cl ai m 1 wher ei n 0 FéGdEtapHQN ait gleyicesisplayiveribe sams infrimationPq he
Sovtos e ik er g 1 e S SRR oL, 20 A
e oo S ol S8 Ao oo St 6 2ot oo
10 displayed information 205 is also inverted.
In FIG. 6 the device 5 is orientated at an angle to the reference
orientation. The detector 10 detects the new orientation of the device
5 and provides an output signal to the comparator 20. The output
signal has a value indicating the new orientation, and the comparator
15 20 compares the value of the output signal to the reference
orientation value stored in the memory 25.
In response, the comparator 20 produces a difference signal
indicating the difference between the orientation of the device 5 and
the reference orientation, and provides the difference signal to the
20 processor 30. In this instance the difference signal indicates an acute
angle i.e. an angle of less than 90 degrees from the reference
orientation.
The processor 30 processes the information received from the
input 13 using the difference signal, and produces the displayed
25 information 205 which is orientated according to the reference
orientation.
Hence, the present invention advantageously maintains the
displayed information in a reference orientation on a display of a
portable device when the orientation of the device is changed.
30 The device accomplishes this by having an accelerometer which
detects the orientation of the device. This is then compared with a
reference orientation to determine a change in orientation of the device.
When a change is detected the orientation of information for display is
changed such that the information is displayed according to the
35 reference orientation.
Hence, the described invention automatically changes the
orientation of the displayed information on a portable device so that



gravity. 5. A device according to claim4 wherein the sensor conprises an
30 accel eroneter. 17 APRIL 2003 8 6. A device according igkiamopg@ne of the
precedi ng clains wherein the device further conprises an input neans
coupled to the controller for providing user input, the input neans having
i nput selectors displayed on the disEIay, wherein the | ocation of the input
sel ectors on the display 5 changes i@ accordance with changes in the
orientation of the displayed information. 7. A device according to any one
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device; 15 c) conparing the orientation of the device with a reference
orientation to produce a difference in orientations; d) processing the
information using the difference in orientations to produce the information
havi ng the reference orientation; and e) displaying the processed
information in accordance with the 20 reference orientation. 9. A method
according to claim8 wherein a step prior to step (b) conprises the step of
detecting the reference orientation. 25 10. A nethod according to claim9
wherein the step prior to step (b) conprises the step of detecting the
direction of gravity. .AU AyL. A A@o Ay. AfE7. A. A"9GP\ | ?H"'a" &46r ?
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5 a detector for detecting the orientation of the device and providing
an output signal indicating the orientation of the device;

a controller coupled to receive the output signal from the detector

and coupled to receive information, the controller including a comparator

10 for comparing the output signal with a reference orientation signal to

produce a difference signal, a processor coupled to the comparator for

processing the information using the difference signal to produce the
information orientated according to the reference orientation; and

15 a display coupled to the controller for displaying the information
orientated according to the reference orientation.

2. A device according to claim 1 further comprising a memory coupled
to the comparator for storing the reference orientation signal.

20
3. A device according to claim 1 wherein the detector comprises a
sensor for detecting the orientation of the device relative to the reference
orientation.

25 4, A device according to claim 3 wherein the detector comprises a

sensor for detecting the orientation of the device relative to the direction of
gravity.

5. A device according to claim 4 wherein the sensor comprises an
30 accelerometer.
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a) providing information for display on a device;
b) detecting the orientation of the device;
15 c) comparing the orientation of the device with a reference
orientation to produce a difference in orientations;
d) processing the information using the difference in orientations to
produce the information having the reference orientation; and
e) displaying the processed information in accordance with the
20 reference orientation.

9. A method according to claim 8 wherein a step prior to step (b)
comprises the step of detecting the reference orientation.

25 10. A method according to claim 9 wherein the step prior to step (b)
comprises the step of detecting the direction of gravity.



