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PCRI'ABLE Tm'-ITNAL DEVICE 

B.?ICKGEQ.JND OF THE INVENITrn 

5 Field of the Invention 

10 

The present invention relates to a portable tei:rninal device, and 

more particularly to a portable temri.nal device having a display 

displaying a character string, a synt,ol or the like. 

Description of the Related Art 

Recently, a xrobile infomation temri.nal having a function such 

as a camunication function using a telephone and a data camunication 

function perforrred by connecting to a telephone circuit has been widely 

spread. In this type of m:bile info:mation terminal, characters 

displayed on a display are always displayed parallel to a long side. 

15 At this titre, when a user holds the m:>bile infomation temri.nal 

parallel to the long side, it is difficult for the user to read the 

characters displayed on the display. Thus, this temri.nal has a problem 

of a serious lack of facilities. 

A tele!ilone handset disclosed in Japanese Patent laid--<::pen No. 

20 Heisei 1(1988)-243646 incorporates a sensor for sensing a direction of 

gravity. In accordance wi. th a signal fran the sensor, the direction of 

the characters or the like displayed on the display is changed. Even 

if this telephone handset is tilted, the characters or the like are 

always displayed in the directioo of gravity. Thus, the user easily 

25 reads the characters or the like displayed on the display. 

HCMever, even if this telephale handset is changed in its 

direction on a desk, the directioo of gravity is not changed and thus 
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2 

the direction of the characters or the like displayed on 

the display is not changed. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 

improved portable terminal device. 

In a first aspect, the present invention provides a 

portable terminal device comprising: 

display means for displaying data; 

means for determining whether said portable terminal 

device is held by a user; and 

control means for automatically controlling a 

direction in which data is displayed on said display means 

according to an output of said determining means. 

15 In a preferred embodiment, a portable terminal device 

includes: a display for displaying data; decision circuit 

for deciding whether or not the portable terminal device is 

held by a user; and a controller for automatically 

controlling a direction of screen display on the displaying 

20 means in accordance with a result of decision from the 

decision circuit. The decision circuit is a preferably at 

least one of a pressure sensor and a photo-detection 

sensor. 

The portable terminal device may further include a 

25 setting section for automatically setting a telephone 

function when the direction of screen display on the 

display is controlled by the controller. The display may 

automatically display information about the telephone 

function when the direction of screen display on the 
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display is controlled by the controller. 

about the telephone function may be 

The information 

a ten key. The 

5 portable terminal device may be either a mobile telephone 

or a radio selective call receiver. 

10 

In a second aspect, the present invention provides a 

portable terminal device comprising: 

display means for displaying data; 

means for detecting contact between the device and the 

user; and 

control means for automatically controlling the 

direction of data display on said display means according 

to an output of said detecting means. 

15 In a preferred embodiment, a portable terminal device 

includes a display for displaying the data; a decision 

circuit, for example, a sensor for detecting a contact with 

the user; and a controller for automatically controlling 

the direction of screen display in accordance with a result 

20 of detection obtained from the decision circuit. The 

decision circuit may be at least one of a pressure sensor 

and a photo-detection sensor. The decision circuit may be 

arranged on a surface other than the surface on which the 

display is disposed. The decision circuit may be arranged 

25 on both side surfaces with respect to the surface on which 

the display is disposed, in the condition where the 

portable terminal device is longitudinally held. The 

controller may set the direction of screen display on the 

display to a first direction when the user is in contact 
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with one or both of the decision circuit arranged on both 

the side surfaces, and the controller sets the direction of 

5 screen display on the display to a different second 

direction from the first direction when the user is in 

contact with neither of the decision circuit arranged on 

both the side surfaces. The portable terminal device may 

further include at least one recess arranged on the surface 

10 even with the surface on which the display is disposed, 

wherein the decision circuit is disposed in the recess. 

The recess may be shaped so that it may fit the finger of 

the user. The portable terminal device may further include 

setting section for automatically setting the telephone 

15 function when the direction of screen display on the 

display is controlled by the controller. The display may 

automatically display the information about the telephone 

function when the direction of screen display on the 

display is controlled by the controller. The information 

20 about the telephone function may be a ten key. The 

portable terminal device may be either a mobile telephone 

or a radio selective call receiver. 

In a third aspect, the present invention provides a 

portable terminal device comprising: 

25 display means for displaying data; 

means for determining which function of a plurality of 

functions is being used by the device; and 

switching means for automatically switching the 

direction of data display on said display means in 
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accordance with an output from said determining means. 

5 In a preferred ernbodiment, a portable terminal device 

includes a display for displaying the data; a decision 

circuit or section for deciding which function of a 

plurality of functions is used; and a controller for 

automatically controlling the direction of screen display 

10 on the displaying means in accordance with a result of 

decision obtained from the decision circuit. The 

controller may automatically control the direction of 

screen display on the display when the decision circuit 

decides that the telephone function of the plurality of 

15 functions is used. 

20 

The portable terminal device may be either a mobile 

telephone or a radio selective call receiver. 

In a fourth aspect, the present invention provides a 

portable terminal device comprising: 

display means for displaying data; 

means for switchl.ng the direction of data display on 

said display means; and 

control means for controlling the direction of data 

display on said display means in response to an operation 

25 of said switching means. 
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a plurality of display screens; and 

means for automatically selecting and displaying data 

5 on one of said plurality of display screens in accordance 

with the way the portable terminal device is being used. 

In a preferred embodiment, a portable terminal device 

includes a plurality of display screens; and display for 

automatically selecting and displaying one of the plurality 

10 of display means in accordance with an application. The 

application may be determined in accordance with the 

direction of the portable terminal device. The application 

may be determined in accordance with whether or not the 

user touches a predetermined portion. 

15 In a sixth aspect, the present invention provides a 

method of controlling a direction of data display on a 

display of a portable terminal device, comprising the steps 

of: 

determining whether said portable terminal device is 

20 held by a user; and 

automatically controlling the direction of data 

display on said display in accordance with a result of the 

determination. 

In a preferred embodiment, a method of controlling a 

25 direction of data display of a portable terminal device 

includes the steps of; displaying data on a display; 

deciding whether or not the portable terminal device is 

held by a user; and automatically controlling the direction 

of screen display on the display in accordance with a 
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result of decision obtained from the deciding step. The 

controlling step may further include the steps of: deciding 

5 whether or not the direction of screen display on the 

display is previously set to a first direction, when the 

deciding step decides that the portable terminal device is 

held by the user; displaying the data without controlling 

the direction of screen display on the display, when the 

10 direction of screen display is previously set to the first 

direction; and displaying the data by controlling the 

direction of screen display on the display to the first 

direction, when the direction of screen display is not 

previously set to the first direction. 

15 In a seventh aspect, the present invention provides a 

method of controlling a direction of data display on a 

display of a portable terminal device, comprising the steps 

of: 

determining whether a telephone function is used; and 

20 automatically controlling the direction of data 

display on said display in accordance with a result of said 

determining step. 

In a preferred embodiment, a method of controlling a 

direction of screen display of a portable terminal device 

25 includes the steps of: displaying data on a display; 

deciding whether or not a telephone function is used; and 

automatically controlling the direction of screen display 

on the display in accordance with a result of decision 

obtained from the deciding step. 
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In an eight aspect, the present invention provides a 
method of controlling a direction of data display on a 

5 display of a portable terminal device, comprising the steps 
of: 

determining whether an instruction to control 
the direction of data display on said display is given; and 

automatically controlling the direction of data 
10 display on said display in accordance with a result of said 

determining step. 

In a preferred embodiment, a method of controlling a 
direction of screen display of a portable terminal device 
includes the steps of: displaying data on a display; 

15 deciding whether or not an instruction to control the 
direction of screen display on the display is given; and 
automatically controlling the direction of screen display 
on the display in 
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accordance with a result of decision obtained fran the deciding step. 

The controlling step may further 

include the steps of: deciding whether or not the direction of screen 

5 di.splay on the di.splay is previously set to a first direction, when 

the deciding step decides that the instruction to control the 

direction of screen display is given; displaying the data without 

controlling the direction of screen di.splay on the display, when the 

direction of screen display is previously set to the first direction; 

1 o and displaying the data by controlling the direction of screen 

display on the display to the first direction, when the direction of 

screen display is not previously set to the first direction. The 

irethod of controlling a direction of screen display of a portable 

temri.nal device may further include the steps of: automatically setting the 

15 telephone function when the direction of screen display on the display 

is controlled. The irethod of caitroll.ing a direction of screen display 

of a portable teIIllinal. device may further include the steps of: 

autanaticall y displaying the infomatiai about the telephone ftmction 

when the direction of screen display en the display is controlled. 

20 Accordingly, the direction of display 

screen on the display can be ccntroled cnly by the user's q,eration of 

the controling button disposed on the portable terminal device. A 

general-purpose properties can be thus irrproved. 

r-breover, the direction of screen display • on the di.splay can be 

25 controled in accordance with whether or not the user's fingers and palm 

care into contact with a pressure sensor or a photo-detection sensor on 

any surface of a portable temti.nal device body. Th.us, the direction of 
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display screen on the display can be autanaticall y controled in 

response to how the user holds the portable terminal device, without 

needing any user's operation. An operability can be thus enhanced. 

Furthemore, the pressure sensor or the photo-detection sensor 

5 can be arranged on the surface other than the surface having the •display, 

whereby there is no need for an additional space for the controling 

button for controling the direction of screen display on the display. 

10 

A miniaturization can be thus realized. 

BRIEF DFSCRIPI'Irn OF 'rnE DRAWINGS 

Preferred features of the present invention will now 

be described, purely by way of example only, with reference 

to the accompanying drawings, in which:-

Fig. 1 is an external plan view of a general nnbile information 

15 teDni.nal 1; 

Fig. 2 shows a circuit constitution of the nnbile information 

tez:rninal 1 s~ in Fig. l; 

Fig. 3 shows the circuit ccnstitution of the m::::ibile information 

ternri.nal 1 sh~ in Fig. 2 having an additional telephone fi.mction; 

20 Figs. 4a and 4b are external plan views of a preferred 

ercbcx::ti.ment in which a screen display on a display of the nobile 

information temri..na.l 

and along a short side; 

is set along a long side 

Fig. 5 shows the circuit ccnstitution of a preferred erri:xx:lirrent 

25 of the rrobile infoIITation tenninal shCYwn in Fi.gs. 4a and 4b; 

Fig. 6 is a fl()I.,/ chart for describing a control.ing operation of 

a preferred erri:xx:tirrent of a direction of display on the display in 
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response to a user's operation in the rrobile infonnation ter:rni.nal shown 

in Figs. 4a and 4b; 

Fig. 7 is a flow chart for describing the controling operation 

of a preferred errbcdirrent of the direction of display on a display 22 

5 in response to the function for use in a mJbile infoz:rretion ternrinal 21 

shown in Figs. 4a and 4b; 

Figs . Ba and 8b are an external plan view and a perspective view 

of a preferred errbcdirrent in which the screen display on the display of 

a second embodiment of a mobile information terminal is set along the 

lO long side; 

Figs . 9a and 9b are an external plan view and a perspective view 

of a preferred errbcdirrent in which the screen display on the display of 

the !t'Obile info!lffition terminal shew1 in Figs. Ba and Sb is set along 

the short side; 

15 Fig. 10 illustrates an exarrple of the display of a preferred 

eml:x:xfuTent of the display in which a schedule function of the rrobile 

infomation te:aninal sh~ in Figs. Ba and 8b is used; 

Fig. 11 shows the circuit coo.stitution of a preferred embodirrent 

of the m:>bile infomation teD'llinal shown in Figs. Ba and 8b and Figs. 

20 9a and 9b; 

Fig. 12 is an external plan view of a preferred embodirrent in 

which the screen display on the di.splay of a third embodiment of a 

mobile information terminal is set along the long side; 

25 Fig. 13 shows the circuit constitution of a preferred embodirrent 

of the rrobile infomation teIITlinal shc1,,m in Fig. 12; and 

Fig. 14 illustrates an arrangerent of a preferred embodirrent of 
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a pressure sensor. 

DETAILED DFSCRIPI'ICN OF THE PREFERRED EMBCDIMENI'S 

First, to facilitate understanding of the present 

5 invention, a general mobile information terminal will be 

described with reference to Fig. 1, 2 and 3. 

Fig. 1 is an external plan view of the general rrobile 

information terminal. 

In Fig. 1, a :rrobile information ter:rninal 1 has a rectangular 

1 O display 2 which is constituted by a I.CD. This m::,bile information 

15 

terminal 1 is designed so that contents displayed on the display 2 is 

displayed in a direction parallel to a long side . Thus, the contents 

displayed on the display 2 are always displayed parallel to a 

longitudinal direction and are not displayed parallel to a short side. 

Using Fig. 2, a circuit constitution of the rrobile information 

terrnina1 1 shown in Fig. 1 will be described. 

In Fig. 2, when data is inputted fran an input section 3 such as 

a touch panel or a button, the input data is processed in a controller 

4 . The input data is also stored in a storage 5 and displayed on the 

20 display 2. The input section 3 is operated, whereby the data stored in 

the storage 5 is read out and displayed on the display 2. 

25 

Am:mg this type of rrobile inforrnation terminals, sare terminals 

have a telephone function. That is, they incorporate PHS in the bcx:iy 

thereof and are used as PHS telephone. 

Using Fig. 3, the circuit constitution of the m:bile information 

te:r:m:inal 1 sha.m in Fig. 2 having an additional telephone function will 

be described. The sane elerrents as the elerrents shown in Fig. 2 have 

the sarre reference nurrerals. 
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In Fig. 3, when the telephone function is used, a ·telephone 

nurrber to be called is inputted fran the input section 3. The 

telephone nurrber to be called inputted fran the input section 3 is 

transmitted/received fran an antenna 11 through a controller 6 and a 

5 radio section 10. When a voice is transmitted/received, an audio 

arcplifier 9, a receiver 7 and a microphone 8 whidl. serve as an 

input/output unit are used. When the data other than the voice is 

transmitted/received, the input section 3 and the display 2 are used. 

However, this type of portable te:rnrinal device 1 has a problem 
; 

1 O of a serious lack of facilities, because the contents displayed on the 

display 2 are always displayed parallel to the longitudinal direction 

15 

20 

25 

and are not displayed parallel to the short side . Now will be 

described in detail the present • invention with reference to Figs. 4 to 

14. 
In view of the above-mentioned problems, in a preferred embodiment 

the present invention 

enhances an operability by ccntrolling the direction of screen display 

on the display in accordance with whether or not the user's fingers and 

palm care into contact with a pressure sensor or a photo-detection 

sensor on any surface of a portable tez:mina.l. device bcx:ly. 

Fi.gs. 4a and 4b are exte:mal plan views of a preferred 

ent:x:x:linent in which the screen display en the display of the portable 

tenni.nal device or preferably the nd:>ile infotm3.tion terminal 

is set parallel to the long side of the display and 

parallel to the short side thereof. 

In Fig. 4a, the screen display such as characters and syrrbols is 

displayed parallel to the lcng side of the rectangular display on a 

display 22 such as LCD of a m::ibile infonnation tenni.nal 21. In this 
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situation, when the user operates a controlling button • 23, the 

direction of screen display on the display 22 is controlled to the 

direction parallel to the short side as sho,m in Fig. 4b. Similarly, 

in the state where the screen display is displayed along the short side 

5 on the display 22 in Fig. 4b, when the user operates the controlling 

button 23, the direction of screen display on the display 22 is 

controlled to the direction parallel to the long side as shown in Fig. 

4a. The direction of a screen display can be switched alternatively. 

Although the rectangular display is described in Figs. 4a and 4b, 

1 O the present invention is not limited to the rectangular display. A 

square display rray be also used. That is, the screen display may be 

displayable in a transverse direction along each of two perpendicular 

sides. In other -....K)rds, the screen display rray be displayed in a 

constant direction for the user, for exarrple, in the transverse 

15 direction, regardless of the direction of the rrobile inforrretion 

terminal. The same is true of all the folloo.ng errbod.i.rnents. 

Using Fig. 5, the circuit constitution of a preferred errb:::x::tilret 

of the m::t>ile inforrretion te:rminal 21 shc,,.m in Figs. 4a and 4b will be 

described. 

20 In Fig. 5, the data inputted fran an input section 24 is 

processed in a controller 25 and then stored in a storage 26. The 

input section 24 is operated, whereby the data stored in the storage 26 

is read out and displayed on the display 22. The direction of display 

on the display 22 is selectively set to the display along the short 

25 side or the display along the loog side by the user's operation of the 

controlling button 23. It is preferable that the input section 24 is 

the touch panel or the button. 
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Next, Fig. 6 is used so as to describe in detail the controlling 

operation of a preferred enbodirrent of a direction of display on the 

di.splay 22 in response to the user's cperation in the rrcbile 

infomation terminal 21 shc,,m in Figs. 4a and 4b. 

In Fig. 6, a detennination is made as to whether or not the user 

gave an instruction to control the direction of screen display, i.e. , 

whether or not the controlling button 23 was operated (step 101). If 

it is detemdned that the user gave the instruction to control the 

direction of screen display (YES in step 101), it is determined whether 
I 

1 O or not the direction of display oo the display 22 is currently set to 

the direction of the long side (step 102). If the direction of display 

on the di.splay 22 is set to the di.rectioo of the long side (YES in step 

102), the direction of display on the display 22 is controlled and then 

the characters or the like are displayed along the short side ( step 

15 103). en the other hand, if the direction of display on the display 22 

is set to the direction of the short side (NO in step 102), the 

direction of display on the display 22 is controlled and then the 

characters or the like are displayed along the long side (step 104). 

If it is dete.mri.ned that the user gave·no instnlction to control 

20 the direction of screen display (00 in step 101) , the characters or the 

like are displayed in 

currently set (step 105). 

the directiai of screen display which is 

In this rranner, the user cperates the controlling button 23 in 

accordance with the si tuatioo or the application, whereby the display 

25 screen on the display 22 is controlled between the direction of the 

short side and the direction of the long side. 

In the state where the display 22 is set to the direction of the 
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short side, the display 22 can display not only the i.nfonnation 

displayed during setting the direction of the long side but also the 

information required for the use of the telephone function, for exanple, 

a ten key or the like for inputting the telephone nurcber. In this case, 

5 the infomation needed for the use of the telephone function should 

preferably :be autara.tically displayed when the direction of screen 

display on the display 22 is set to the direction of the short side by 

operating the controlling button 23. Alternatively, a different button 

(not sha.m) fran the controlling button 23 ffi3Y :be operated by the user, 
I 

l O whereby the infometion is displayed. en the other hand, as a m3tter 

of course, the sarre is true of the contents displayed when the display 

22 is set to the direction of the long side during using the telephone 

function. 

Fig. 7 is used so as to describe in detail the controlling 

15 operation of a preferred ercbodirrent of the direction of display on the 

display 22 in the case of using the telephone function. 

In Fig. 7, the determination is rrade as to whether or not the 

q:,eration for using the telephone function, for exanple, the push of 

the button {not shc,,.m) was perforroed by the user (step 201). If the 

20 operation for using the telephone function was performed (YES in step 

201) , the direction of screen display on the display 22 is 

autara.tically set to the direction of the short side (step 202). en 

the other hand, if the operation for using the telephone nmction was 

not perfonred (NO in step 201), the direction of screen display on the 

25 display 22 is autaM.tically set to the direction of the long side (step 

203). 

Figs. 8a and 8b are an external plan view and a perspective view 
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of a preferred erra:x::x:ii..rt in which the screen display on the display of 

the portable terminal device or preferably the m:t>ile infomation 

tenninal of a second atbod.i.rrent is set 

parallel to the long side of the display. Figs. 9a and 9b are an 

5 external plan view and a perspective view of a preferred errbcxfurent in 

which the screen display on the display of the portable temrinal device 

or preferably the rrobile infoim3tion terminal of the second ~t 

is set parallel to the short side of the 

display. 

l O In Figs. Sa and 9a, a m:bile infonnation teDnina.l 31 has the 

functions of a telephone directory, an address book, a schedule, a rrerro, 

etc. which are used in the fonn of an electronic tool containing the 

necessary information which the user has p.it ctc,..m in a datebook or the 

like. The rrobile infometion terminal 31 also has PIM (personal 

15 infomation mmagerrent) ftmction including the telephcoe f\.mction and 

an electronic mail ftmction. 

When the function of the schedule, the rrem::>, etc. is used, the 

direction of screen display on a display 32 is typically along the long 

side. Thus, as shown in Fig. Sa, the rrd:>ile infonration temtinal. 31 is 

20 laterally used and held. It is preferable that the display 32 includes 

I.CD. Fig. 10 shc,..,s an exanple of the display of a preferred erboci.immt 

of the display 32 in which the schedule function is used. 

en the other hand, when the telephcne f\mction is used, the 

direction of screen display on the display 32 is typically along the 

25 short side. Thus, as shown m Fig. 9a, the irobile infoill\ation tenni.nal 

31 is longitudinally used and held. 

In Figs. Bb and 9b, when the rrobile infonnation te:oninal 31 is 
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laterally used and held, pressure sensors 33 and 34 are disposed on the 

upper and lower surfaces of the m:::t,ile infometion temd.nal 31 . When 

the m:::>bile infomation terminal 31 is longitudinally used and held, the 

pressure sensors 33 and 34 are disposed on both the side surfaces of 
5 the rrobile infonra.tion terminal 31. The user's fingers and palm care 

into contact with the pressure sensor 33 and/or the pressure sensor 34, 

whereby the direction of screen display on the display 32 is controlled. 

That is, when the user uses and holds the rrobile infonra.tion terminal 
31 laterally as shown in Figs. Sa and Sb, the user's fingers and palm 

I O do not care into contact with the pressure sensors 33 and 34 . Thus, 
the screen is displayed along the long side on the display 32. en the 
other hand, when the user uses and holds the m::,bile info:i::m3tion 

terminal 31 longitudinally as shown in Figs. 9a and 9b, the user's 
fingers and palm care into contact with the pressure sensors 33 and/or 

15 34. Thus, the screen is displayed along the short side on the display 

32. 

In this way, the direction of display can be autanatica.lly 
changed in accordance with the direction in which the user views the 

display. 

20 Using Fig. 11, the circuit constitution of a preferred 
entx:x:i.ilrent of the m:bile inf omiation teDni.nal. 31 shown in Figs. Ba and 

Sb and Figs. 9a and 9b will be described. 

In Fig. 11, when the data is inputted fran an input section 35, 

the input data is processed in a controller 36. The data is stored in 

25 a storage 37 and displayed on the display 32. The input section 35 is 
operated, whereby the data stored in the storage 37 is read out and 

displayed on the display 32 . It is preferable that the input section 
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35 is the touch panel or the button. 

The direction of screen display on the display 32 is controlled 

by the controller 36 in accordance with whether or not the signal fran 

the pressure sensors 33 and 34 is detected. That is, when the user's 

5 fingers and palm do not care into contact with the pressure sensors 33 

and 34, the signal is not outputted fran the pressure sensors 33 and 34. 

Thus, the controller 36 controls the display 32 so that the direction 

of screen display is set to the direction of the long side. en the 

other hand, when the user's fingers and palm care into contact with the 
I 

10 pressure sensors 33 and 34, the signal is outputted fran the pressure 

sensors 33 and 34 . When the signal is inputted fran the pressure 

sensors 33 and/or 34, the controller 36 controls the display 32 so that 

the direction of screen display is set to the direction of the short 

side. The direction of screen di.splay can be controlled in accordance 

15 with, for exanple, whether a binary signal has one value or the other 

value, instead of whether or not the signal is detected. 

When the telephone functioo is used, the telephone nurrber to be 

called is inputted f ran the input section 35. The telephone nurrber to 

be called inputted fran the .inp.it section 35 is transmitted/received 

20 fran an antenna 42 through the controller 36 and a radio section 41. 

25 

When the voice is transmitted/received, an audio anplifier 40, a 

receiver 38 and a microphone 39 are used as the input/output unit. 

When the data other than the voice is transmitted/received, the input 

section 35 and the display 32 are used. 

In this manner, the display screen ai the display 32 can be 

autanatically controlled between the direction of the short side and 

the direction of the long side in response to hOIT the user holds the 
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rrobile inforrna.tion terminal 31, without necessity of any operation. 

Since it is unnecessary to provide the controlling wtton 23 shc:,,.m in 

Fig. 4, a miniaturization can be realized without ad:ii.tion of a new 

space for the provision of the controlling button. 

The operation for controlling the display 32 in response to the 

operation perfonred by the user of the m::>bile infomation terminal 31 

is the sane as the cperation in a fl~ chart shown in Fig. 6. For 

avoiding the repeated description, the description is anitted. It 

should be noted that step 101 sha.m in Fig. 6, i.e., "wnether or not 
' 

l O the instruction to control the direction of screen display is given" 

corresponds to "whether or not the user's fingers and palm care into 

contact with the pressure sensors 33 and/or 34" in this entx:x:lirrent. 

In the state where the display 32 is set to the direction of 

the short side, the display 32 can display not only the information 

15 displayed during setting the direction of the long side but also the 

infonnation required for the use of the telephone function, for exanple, 

the ten key or the like for inputting the telephone nurcber. The 

infonnation needed for the use of the telephone function should be 

preferably displayed autaratically when the direction of screen display 

20 on the display 32 is set to the direction of the short side. 

25 

Alternatively, the button (not sh<:Mn) rray be operated by the user, 

whereby the information is displayed. Of course, the sane is true of 

the contents displayed when the display 32 is set to the direction of 

the long side during the use of the telephone function. 

The cperation for controlling the display 32 in response to the 

function used in this rrobile infoim3.tion temri.nal 31 is the sane as the 

operation in the fl~ chart sha.m in Fig. 7 . For avoiding the repeated 
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description, the description is anitted. 

Fig. 12 is an external plan view of a preferred errbodirrent in 

which the screen display on the display of the portable te:rminal device 

or preferably the m:ibile infomation tenninal of a third errbodirrent 

is set parallel to the long side of the display. 

In Fig. 12, a rrobile infomation temti.nal 51 includes a recess 

53 on the same plane where a display 52 is provided. A photo-detection 

sensor 54 is arranged in the recess 53. It is preferable that this 

recess 53 is recessed so that it may fit the user's finger, rrore 

IO particularly, the thurrb. 

When the user laterally uses and holds the rrobile information 

terminal 51, the user's finger is put on the recess 53 in which the 

photo-detection sensor 54 is arranged. Since an external light is shut 

out in the photo-detection sensor 54, the screen is displayed along the 

15 long side on the display 52 . en the other hand, when the user 

longitudinally uses and holds the nobile info:anation temri..nal. 51, the 

user's finger is not put on the recess 53 in which the photo-detection 

sensor 54 is arranged. Since the external light is sensed by the 

photo-detection sensor 54, the screen is di.splayed. aloog the short side 

20 on the display 52. 

In this manner, the direction of screen display on the display 

52 is controlled in accordance with whether or not the external light 

is sensed by the photo-detection sensor 54. 

The operation for controlling the display 52 in response to the 

25 cperation perfomed by the user of the nooile information te:rminal 51 

is the sarre as the q:,eration in the flow chart shown in Fig. 6. For 

avoiding the repeated descriptioo, the description is ani.tted.. It 
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should be noted that step 101 shc,,m in flg. 6, i.e., "whether or not 

the instruction to control the direction of screen display is given" 

corresponds to "whether or not the external light is sensed by the 

photo-detection sensor 54" in this eml::x:x::iinent. 

5 - Using Fig. 13, the circuit constitution of a preferred 

errboclirrent of the rrobile info:ara.tion tenninal 51 sho,.m in Fig. 12 will 

be described. 

In Fig. 13, when the data is inputted fran an input section 55, 

the input data is processed in a controller 56. The input data is then 

l O stored in a storage 57 and displayed on the display 52. The input 

section 55 is operated, whereby the data stored in the storage 57 is 

read out and displayed on the display 52. It is preferable that the 

input section 55 is the touch panel or the button. 

The direction of screen display on the display 52 is controlled 

15 by the controller 56 in accordance with whether or not the signal fran 

the photo-detection sensor 54 is detected. That is, when the user's 

fingers and palm are not put on the photo-detection sensor 54, the 

signal is not outputted fran the photo-detection sensor 54. Thus, the 

controller 56 controls the display 52 so that the direction of screen 

20 display is set to the direction of the long side. en the other hand, 

when the user's fingers and palm are put on the photo-detection sensor 

54, the signal is outputted f ran the photo-detection sensor 54 . When 

the signal is inputted fran the photo-detection sensor 54, the 

controller 56 controls the display 52 so that the direction of screen 

25 display is set to the direction of the short side. 

When the telephone function is used, the telephone nunber to be 

called is inputted fran the input section 55. The telephone nurrber to 
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be called inputted fran the input section 55 is transmitted/received 

f ran an antenna 62 through the controller 56 and a radio section 61. 

When the voice is transmitted/received, an audio anplifier 60, a 

receiver 58 and a mi.crcphone 59 are used as the input/output unit. 

5 When the data other than the voice is transmitted/received, the input 

section 55 and the display 52 are used. 

In this manner, the di.splay screen on the display 52 can be 

autaratically controlled between the direction of the short side and 

the direction of the long side in response to how the user holds the 

10 rrobile information tenn:ina.l 51, without necessity of any operation. 

In the state where the display 52 is set to the direction of the 

short side, the display 52 can display not only the infomation 

displayed during setting the direction of the long side but also the 

infonnation required for the use of the telephone function, for exarcple, 

15 the ten key or the like for i.np.ltting the telephone nurroer. The 

inf o:rmation needed for the use of the telephone function is 

autaratically displayed, when the direction of screen display on the 

display 52 is set to the direction of the short side. However, the 

button (not shc,..m) may be q::,erated by the user, whereby the infonnation 

20 is displayed. Of course, the sarre is true of the contents displayed 

when the display 52 is set to the direction of the long side during the 

use of the telephone function. 

The operation for controlling the display 52 in response to the 

ftmction used in this type of rrobile information terminal 51 is the 

25 same as the operation in the fl~ chart shown in Fig. 7. For avoiding 

the repeated description, the description is aro.tted. 

Although the present inventicn is described above with reference 
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to the preferred errtxxlirrents, the p::>rtable tennina.l device of the 

present invention is not limited to the above erctx::xii.lrents. For exanple, 

although the p::>rtable te:rminal device of this erctx::xii.lrent includes the 

two pressure sensors 33 and 34, the nurrber of pressure sensors is not 

5 limited at all. Fig. 14 shows an exanple in which one pressure sensor 

74 is arranged. The photo-detection sensor 54 sh~ in Fig. 12 is 

replaced by the pressure sensor 74. That is, a rrobile infonration 

tenninal 71 ccnprises a recess 73 on the sarre plane where a display 72 

is provided. The pressure sensor 74 is arranged in the recess 73. In 

IO this rranner, the direction of screen display on the display 72 is 

autanatically controlled in accordance with whether or not the user's 

finger cares into contact with the pressure sensor 74. 

M:lreover, a place where the pressure sensor is arranged is not 

limited at all. For exarrple, in the portable tenninal device of this 

15 errbodiment, the pressure sensors 33 and 34 are arranged on the upper 

and . lower surfaces or on the side surfaces with respect to the surface 

on which the display is arranged. H~ver, even if the pressure sensor 

is arranged on the back surface q:p:,site to the front surface on which 

the display is arranged, there is no problem. en the other hand, as 

20 sha.-m in Fig. 14, the pressure sensor 74 nay be arranged on the same 

plane where the display 72 is arranged. 

Moreover, the photo-detection sensor is the sarre as the pressure 

sensor in that the nurrber thereof and its place are not limited. 

In the portable ternrinal device of this ercbod:i.rrent, when the 

25 user's fingers and palm care into contact with the pressure sensors 33 

and/or 34, the direction of screen display on the display 32 is 

autaratically controlled to the longitudinal direction. H~r, the 
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display 32 may be controlled. .in such a manner that the direction of 

screen display on the display 32 is not autanatically controlled. to the 

longitudinal direction until the user's fingers and palm care into 

contact with both the pressure sensors 33 and 34. 

5 In the portable teIInina.l device of this e:rrb.::x:iilrent, when the 

function of the schedule, the nero, etc. is used, the direction of 

screen display on the display 32 is previously set to the direction of 

the long side. en the other hand, when the telephone function is used, 

the direction of screen display on the display 32 is previously set to 

IO the direction of the short side. H~ver, the control or the like (not 

shown) is operated. by the user, whereby the direction of screen display 

can be previously set in response to the function. 

In the portable tenninal device of this errb:::x:iilrent, the :rrobile 

inf ol:I'!\3.tion temrinal is described as an exarcple. However, of course, 

I 5 the present .invention can be also awlied. to a nobile telephone, a 

radio selective call receiver or the like. 

Al though the display is quadrilateral .in the above-described 

errb:::x:iilrents, it may be elliptical. That is, obviously, as long as the 

direction of display is changed in two perpendicular directions within 

20 the display in resp:nse to the directioo of the device, any shape is 

JX)SSible for the control of bidirectiooal electrodes on I.CD. 

As described above, 

the direction of display screen on the display 

can be controlled. only by the user's cperatian of the controlling 

25 button disposed. on the portable tenninal device. The general -purpose 

properties can be thus inproved. 

M::>reover, the directicn of screen display on the di.splay can be 
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controlled in accordance with whether or not the user's fingers and 

palm care into contact with the pressure sensor or the photo-detection 

sensor on any surface of the portable tenninal device body. Thus, the 

direction of display screen on the display can autaraticall y controlled 

5 in response to ho.,i the user holds the portable terminal device, without 

needing any user's operation. The c:perability can be thus enhanced. 

F\.Jrthenrore, the pressure sensor or the photo-detection sensor 

is arranged on the surface other than the surface having the display, 

whereby there is no need for an additional space for th~ controlling 

l O button for controlling the direction of screen display on the display. 

The miniaturization can be thus realized. 

Cbviously, m.nrerous additional m::x:iifications and variations of 

the present invention are possible in light of the above teachings. It 

is, therefore, to be understood that within the scope of the appended 

15 claims, the invention rray be practiced otherwise than as specifically 

described herein. 

Each feature disclosed in this specification (which 

term includes the claims} and/or shown in the drawings may 

be incorporated in the invention independently of other 

disclosed and/or illustrated features. 

Statements in this specification of the •objects of 

the invention• relate to pref erred embodiments of the 

invention, but not necessarily to all embodiments of the 

invention falling within the claims. 

The description of the invention with reference to the 

drawings is by way of example only. 

The text of the abstract filed herewith is repeated 

here as part of the specification. 
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Pressure sensors 33 and 34 are disposed on the upper and lower 

surfaces of the laterally held rrobile information tenninal 31 or on 

both the side surfaces of the longitudinally held :rrdJile information 

5 tenninal 31. The user's fingers and palm contact the· pressure sensors 

33 and 34, whereby a direction of screen display on a di.splay 32 is 

controlled. Namely, when the user laterally holds the rrobile 

information te:r:mi.na.l 31, the user's fingers and palm do not contact the 

pressure sensors 33 and 34. Thus, a screen is displayed along a long 
I 

1 O side on the display 32. When the user longitudinally holds the rrobile 

inforrnation terminal 31, the user's fingers and palm contact the 

pressure sensors 33 and 34. 'Ihus, the screen is displayed along a 

short side on the display 32. 
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CLAIMS 

I. A portable terminal device comprising: 

display means for displaying data; 

means for determining whether said portable terminal 

5 device is held by a user; and 

control means for automatically controlling a 

direction in which data is displayed on said display means 

according to an output of said determining means. 

10 2. A portable terminal device as claimed in Claim 1, 

wherein said determining means is at least one of a 

pressure sensor and a photo-detection sensor. 

3. A portable terminal device as claimed in Claim 1 or 2, 

15 further comprising: 

20 

25 

means for automatically setting a telephone function 

when the direction of data display on said display means is 

controlled by said control means. 

4. A portable terminal device as claimed in Claim 3, 

wherein said display means is adapted to automatically 

display information about the telephone function when the 

direction of data display on said display means is 

controlled by said control means. 

5 . A portable terminal device as claimed in Claim 4, 

wherein said information about the telephone function is a 

ten key. 
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6. A portable terminal device as claimed in any preceding 
claim, wherein said portable terminal device is a mobile 
telephone. 

7. A portable terminal device as claimed in any of Claims 
1 to 5, wherein said portable terminal device is a radio 
selective call receiver. 

8. A portable terminal device comprising: 

display means for displaying data; 

means for detecting contact between the device and the 
user; and 

control means for automatically controlling the 
15 direction of data display on said display means according 

to an output of said detecting means. 

9. A portable terminal device as claimed in Cl.aim 8, 
wherein said detecting means is at least one of a pressure 

20 sensor and a photo-detection sensor. 

25 
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wherein said detecting means is arranged on a surface other 
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11. A portable terminal device as claimed in Claim 8 or 9, 
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Generated by PDFKit.NET Evaluation

30 

device is longitudinally held. 

5 12. A portable terminal device as claimed in Claim 11, 

wherein said control means is adapted to set the direction 

of data display on said display means to a first direction 

when the user is in contact with detecting means arranged 

on one of said surfaces, and said control means is adapted 

10 to set the direction of data display on said display means 

to a second direction different from said first direction 

when the user is not in contact with said detecting means. 

13. A portable terminal device as claimed in Claim 8, 

15 further comprising: 

at least one recess arranged on the surface on which 

said display means is disposed, 

said detecting means being disposed in said recess. 

20 14. A portable terminal device as claimed in Claim 13, 

wherein said recess is shaped so that it conforms to the 

shape of the finger of said user. 

15. A portable terminal device as claimed in Claim 8, 

25 further comprising: 
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16. A portable terminal device as claimed in Claim 8, 

wherein said display means is adapted to automatically 

5 display the information about the telephone function when 

the direction of screen display on said display means is 

controlled by said control means. 

17. A portable terminal device as claimed in Claim 16, 

10 wherein said information about the telephone function is a 

ten key. 

18. A portable terminal device as claimed in Claim 17, 

wherein said portable terminal device is a mobile 

15 telephone. 

20 

19. A portable terminal device as claimed in Claim 17, 

wherein said portable terminal device is a radio selective 

call receiver. 

20. A portable terminal device comprising: 

display means for displaying data; 

means for determining which function of a plurality of 

functions is being used by the device; and 

25 switching means for automatically switching the 

BNSDOCID: <GB~2331204A_I_> 

direction of data display on said display means in 

accordance with an output from said determining means. 



Generated by PDFKit.NET Evaluation

32 

21. A portable terminal device as claimed in Claim 20, 

wherein said switching means automatically switches the 

direction of data display on said display means when said 

5 determining means determines that a telephone function of 

said plurality of function is being used. 

22. A portable terminal device as claimed in Claim 20 or 

21, wherein said portable terminal device is a mobile 
10 telephone. 

15 

20 

23. A portable terminal device as claimed in Claim 20 or 

21, wherein said portable terminal device is a radio 

selective call receiver. 

24. A portable terminal device comprising: 

display means for displaying data; 

means for switching the direction of data display on 

said display means; and 

control means for controlling the direction of data 

display on said display means in response to an operation 

of said switching means. 

25. A portable terminal device as claimed in Claim 24, 

25 wherein said display means is arranged on a surface even 

with said switching means. 

26. A portable terminal device comprising: 

a plurality of display screens; and 
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means for automatically selecting and displaying data 

on one of said plurality of display screens in accordance 

with the way the portable terminal device is being used. 

27. A portable terminal device as claimed in Claim 26, 

wherein the way the device is being used is determined in 

accordance with the orientation of said portable terminal 

device. 

28. A portable terminal device as claimed in Claim 2 6, 

wherein the way the device is being is determined in 

accordance with whether the user touches a predetermined 

portion of the device. 

29. A method of controlling a direction of data display on 

a display of a portable terminal device, comprising the 

steps of: 

determining whether said portable terminal device is 

20 held by a user; and 

automatically controlling the direction of data 

display on said display in accordance with the result of 

the determination. 

25 30. A method as claimed in Claim 29, wherein said 

controlling step further comprises the steps of: 
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held by the user; 

displaying said data without switching the direction 
of data display on said display, when the direction of 

5 screen display is previously set to said first direction; 
and 

displaying said data by switching the direction of 
data display on said display to said first direction, when 
the direction of data display is not previously set to said 

10 first direction. 

31. A method of controlling a direction of data display on 
a display of a portable terminal device, comprising the 
steps of: 

15 determining whether a telephone function is used; and 
automatically controlling the direction of data 

display on said display in accordance with a result of said 
determining step. 

20 32. A method of controlling a direction of data display on 
a display of a portable terminal device, comprising the 
steps of: 

determining whether an instruction to control the 
direction of data display on said display is given; and 

25 automatically controlling the direction of data 
display on said display in accordance with a result of said 
determining step. 
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33. A method as claimed in Claim 32, wherein said 

controlling step further comprises the steps of: 

deciding whether the direction of data disp1ay on said 

5 display is previously set to a first direction, when it is 

determined that the instruction to control the direction of 

data display is given; 

displaying said data without switching the direction 

of data display on said display, when the direction of data 

10 is previously set to said first direction; and 

15 

20 

displaying said data by controlling the direction of 

data display on said display to said first direction, when 

the direction of data display is not previously set to said 

first direction. 

34. A method as claimed in Cl.aim 32 or 33, further 

comprising the steps of: 

automatically setting a telephone function when the 

direction of data display on said display is controlled. 

35. A method as cl.aimed in Cl.aim 32 or 33, further 

comprising the steps of: 

automatically displaying information about a telephone 

function when the direction of data display on said display 

25 is controll.ed. 
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accompanying drawings. 

5 37. A method of controlling a direction of data display on 
a display of a portable terminal device substantially as 
herein described with reference to Figure 6 or 7 of the 
accompanying drawings. 
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