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PORTABLE _COVPUTERS ‘ - The present invention relates to portable
conput ers VA8 particularly but not exclusively to RETABHASIOI016
conmputers of the kind sonetinmes referrged to as 5 personal digital

assi stants. A personal digital assistant includes data files
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I ntranets,
input and read out. Thus, so called palm top personal computers {PPC) are usually

of the order of 15 cm by 7 cm in order to provide a readable screen and a usable
keyboard. Such palm top computers are known, for example Psion Corporation

15 have produced a Psion Series 5 (trade mark) PPC having an 8 megabyte RAM and
processor while Hewlett Packard similarly produce PPCs as e.g. the HP320LX
{trade mark). The capabilities of such PPCs may be enhanced by incorporating so
called flash cards enabling the expansion of the RAM by up to 10 megabytes or
more while PCMCIA cards may be provided to enable connection of the PPC to

20 telephone networks by way of cellular ‘phones or telephony sockets for
communication with other computers and the so called Internet and Intranets.

Most PPCs incorporate a docking arrangement to enable them to be
connected with a desktop computer or other main frame for the purposes' of
synchronisation of data files and the like.

25 However, generally speaking PPCs are not robdst and are prone to damage
mainly because of the clam shell design requiring a hinge that opens to reveal the
incorporated keyboard and screen. Thus PPCs are more usually used on a desk top
or table or may be held in one hand while typing with the other.

According to the present invention there is provided a portable computer

30 including movement detection means responsive to movement of the computer to
produce an electrical output signal representative of such movement, processing
means responsive to the output of said position detection means to determine

detected movement data defining a uset’s intention, the processing means using



Most PPCs incorporate a docking arrangenment to enable themto be
connected with a desktop conputer or other main frame for the purposes of
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The processing means may include a data input mode in which detected
10 movement data is used to generate alphanumeric or graphical data, The
alphanumeric or graphical data may be stored in data storage of the portable
computer or may be output by transmitting means to receiving means connected

to another processing device.

The processing means may include a screen output mode in which

15 detected movement data is used to modify output to display means.of the
computer whereby scrolling of displayed information is effected. In the screen
output mode the processing means may be responsive to relative lateral tilting
movement to cause the display of information stored as to one or other side of
currently displayed information. Relative rolling movement may cause the display

20 of information stored as above or below the currently displayed information.

In the screen output mode the processing means may be responsive to
detected movement data to determine a most likely orientation of the computer
display means with respect to a user’s eye line whereby the signals output to the
display means may cause inversion of the displayed information such that the

25 computer may be held and used in either hand.

The computer may include proximity detection means arranged to provide
signals indicative of the proximity of the display screen to a user's view, the
processing means being responsive 1o changes in the relative proximity to increase
or decrease density of displayed information.

30 In a further development, security data derived from movement of the
computer defining an authorised user’s password is stored, the processing means '
being locked in a secure mode until detected movement data corresponding to the

security data is received.
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of nmovenment conponents in respective directions, the detectors generally
bei ng nmounted. to detect X and Y novenent conponents at a ninety degree
angl e. The processing neans nay include a data i t ?e in
whi ch deteé?%aﬁqusnnvenent data is used to generate alphanggﬁﬁpggﬁ‘ns
graphi cal data. The al phanumeric or graphical data may be stored in
data storage of the portable conput®r or may be output by transmtting
nmeans to receiving neans connected t o anot her processing devi ce.
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15 the dorsal aspect of a user’'s hand between the root of the thumb and index finger
and the wrist. '

A portable computer in accordance with the invention will now be
described by way of example only with reference to the accompanying drawings of
which:

20 Figure 1 shows a plan view of the computer;

Figure 2 shows a side view of the computer of Figure 1:

Figure 3 is a block schematic diagram of the circuits of the computer of
Figure 1;

Figure 4 is a circuit diagram showing details of the circuitry described with

25 respect to Figure 3;

Figure 5 is a circuit diagram of a docking station to enable the computer of
Figure 1 to be connected to a desktop or other device;

Figures 6 to 9 are flow charts showing some of the programs incorporated
in the microprocessor of Figure 4;

30 Figures 10 to 13 are graphical representations of the outputs of the
accelerometers of Figure 4 as analysed by the microprocessor;

Figure 14 is a graphical comparison of the representations of the outputs

of the accelerometers as shown in Figures 10 to 13;



3 The conputer may include a sound input device the

processi ng neans having a second data input node in which al phanuneric
data is derived frominput speech signals. .A sound out put device may
al so be-i woiaadeiss8t o pernit the output of speech deri verCT/GBIB03016r ed
data. Alternatively the sound input and output 5 devices may be conbi ned
with a radio transceiver whereby cellular or other radio t el ephony

net wor ks nay be used. The4conputer may be housed in a casing
shaped to facilitate a user hol di ng the conputer as if holding a

witing styl us.Figlre 15 agchempdetiagabl vf af power savirgf améngdment 'cdhesed
triangul ar cri)ss secti O]nF.aI or]lg a substantial portion of its 10 |ength and
may i ncl RFSTRRIE FUPRERERT BBYEi 'on i ncorporating a display screen. The '

casing may i nclpigigeangd ar scHartaiio AdistaMeen aavdies Wod ditdrdep@nficdanand a
rearward - -?creen area_t he shaping being such as to provide a natural
vi ewi ng diR§iadlessomputer of Figwglhor at ed di splay screen while the casing is
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support of the rearward screen area by 15 the dorsal aspect of a user's

hand bet &R resRect totachiothele t hunb and index finger and the wrist.
A portabl e conEdRe 16) iLaCRBRABSHANVIAD [ phdlfarh 8RS8 NtV dveRidht R the
descri bed by way of exanple only wth reference to the acconpanyi ng
dr awi ngs gerelerometers of Figure 16 in a particular mode of operation; and
' Figure 19 is a schematic diagram of a part of a scroll detector of the
10 portable computer of Figure 1.

Referring to Figures 1 and 2, the hand-held computer of the present
invention has a case 1 of a moulded plastics material having a triangular barrel
cross section towards the forward end, that is towards the point, with radiused
sides providing a diameter of approximately 15mm. The case is shaped to have a

18 curve so that when the forward part of the barrel of the casing is held as a wrhting
stylus using the thumb, index finger and second finger of the user, the screén area
A-A rests comfortably on the dorsal area at the back of the hand between the r.oot
of the thumb and index finger of the hand and the user’s wrist.. This provides
some additional support to allow the entire computer to be operated using one

20 hand only. After assembly the case is sealed using an O-ring seal much in the
manner of sealing watch parts. Coating the casing with wax polythene completes .
the sealing of the unit so that to all intents and purposes the case is waterproofed.

The casing is weighted at one end (for example by including a
rechargeable bat.tery 2) at the forward end so that if the item is dropped on to a

25 surface it tends to fall in a specified manner such that the tip which may include
some impact protection, for example by being rubber cased, prevents any
significant damage to internal components. The weighting also assists balancing
of the unit in a user’s hand.

The case may incorporate a hook 3 for attachment of a strap or key ring

30 ({not shown) and may have a pocket clip 4. The hook is preferably recessed within
the casing.

Externally mounted a small liquid crystal diode screen which may be of the
kind manufactured by Batron and supplied under type number BT42003STYC is

included. To either side of the LCD 5 touch or pressure sensitive switches 6 to 13



whi ch: 20 Figure 1 shows a plan view of the conputer;

Figure 2 shows a -side view of the conputer of Figure 1: Fi gure
3 is a blog tic diagramof the circuits of the conpu

Figure 1; %058%% Figure 4 is a circuit diagram show ngtrgé-{%;g[a@mgf t he
circuitry described with 25 respect to Figure 3; Figure 5is a
circuit diagramof a docking station tosenable the conputer of Figure 1
to be ‘connected to a desktop or other device; Figures 6 to 9

are flow char Wi 30 t ' L T h
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as shown i deterrginirgsth proxdomitd;of the computer to a user’s eye. - - b

4 v angedont of  BEMbGnAR i Gued BRI GGGl RogBBNFWiRRHh Mhring
device. For example, a microphone 16, annunciator 17 and speaker 18 may be
included. Finger switches 18, 19, 20 are provided forward of the annunciator. 17
and again may bé soft programmed for functionality. Also visible are gold docking
pins 21 used for connecting the hand-held comf;uter for recharging of the battery 2

10 and transfer of data by way of a docking device to other computers, for example
desk mounted personal computers.

As an alternative means of transferring data from the computer of the
invention to another processing device or to enable the computer of the invention
to be used as an input device for 3 PC, an infrared transceiver 22 is mounted

15 towards the front of the casing 1.

Also included is a light emitting diode 23 which may be of the kind having
three or more colours. Individual colours allow for a small amount of illumination or
may be used to provide indication or alarm functions. Alternatively, a single
coloured red light emitting diode part TLSH180P from Toshiba may be used. This

20 ultrabright_ LED aids human night sight viewing and whilst only being of low power -
may in a dark environment assist the user.
~ Turning now to Figure 3, a block schematic diagram of the component
parts of the computer is shown. It will be noted that the display 5 receives inputs
from a microcontroller 30 which may be of the type supplied by Microchip under
25 the reference PIC16C74. The PIC16C74 includes on board read only memory
{(ROM) but in a preferred embodiment an ARM processor with a larger memory is
used. Also mounted within the casing 1 are two accelerometers 31, 32 which
may be of the kind known as ADXLO5 from Analog Devices Limited and which are
buffered by operational amplifiers, for example National Semiconductor type
30 LPC662. The keys 6 to 13 and 18 to 20 are here represented as a keypad 33.
Some of the keys may be used to control a speech recorder 34 which is also used
as an interface between the microcontroller 30, and microphone 16 and the
speaker 18. A radio transmitter 35, which may be a radio transceiver, is also

incorporated..



portabl e conputer of Figure 1; Figure 16 is a schematic diagram

of a voice input arrangenent of the portabl e conputer of Figure 1; 5
Figure 17 shows nounting positions of the accel eroneters of Figure 4

wi th respe®rovan2ezch ot her; Figure 18 is a tablecrbsyogia
program response to rmverrent of the accel eroneters of Figure 16 in a
particul ar node of operation; and Figure 19 is a schematic
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or that the present program does not require use of the accererometers 31 and 32
16 output RB1 may be set to stop currént being drawn to minimise battery usage.
The microcontroller may allow periodic sampling during dormant periods so that if
the computer is picked up the sensors may again be activated.
An EEPROM integrated circuit chip type X24F064 8 Kbyte from Xicor
~ providing 8 Kbytes of memory is also provided accessible from the microcontroller
20 30 in known manner. Switches S1 to S8 (keys 33 in Figure 3) are wired to
respective inputs of the microcontrolier 30, '

Note that TR1 controls power input to the back lighting circuitry of the
LCD display 5. Again, the microcontroller 30 will normally bias TR1 off when the
computer is dormant and will maintain TR1 biased off unless back lighting is

25 requested by operation of one of the keys of the keyboard 33.

For the avoidance of doubt it is here noted that the microcontroller 30
includes a program which uses position outputs from the accelerometers 31, 32 to
determine from the orientation of the computer whether the hand-held computer is
in the left hand or right hand of the user. It is here noted that accelerometer

30 output may depend upon the tilt angle of the included accelerometers to the
earth’s gravitational field. The keys S1 to S8 are then swapped over in soft
programming mode such that functionality is determined by the apparent top of the
display 5 to the user in its current position. Similarly, determination of orientation

of alphanumeric or other display information on the screen 5 will be determined



30 (not shown) and may have a pocket clip 4. The hook is preferably
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t he conputray haf seldtted in software from keys 6 to 13.

in speech recording mode SW1 provides a start and pause control function
10 for the user, SW2 is a stop or reset function while SW3 switches between the
record and play modes. -

Short messages are played back by way of the loud speaker 18. As
currently implemented the microphone 16 is a Maplin type QYB62S, the speaker is
from Hosiden type HDRS941. “Speech notes” recorded by this method may be

15 down loaded to a PC for sorting and categorising.

Turning briefly to Figure 5, the hand-held computer of Figure 1 can be
inserted in a corresponding docking port shaped to align the contact 21 with T5 to
T7 of Figure 5. The contact T5 and T8 provide serial receive and transmit paths
for synchronising databases between a PC and the portable computer and also

20 provide battery charging. Contact T7 provides an earth contact. Speech samples
and other data may be up loaded from a PC to the portable computer.

A Maxim integrated circuit 42, which may be type MAX232IC, converts
RS232 level serial output and input required by current PCs to the voltage level
required by the -microcontrolier 30 of Figure 4. Note also the ability to receive

25 radio input by way of an antenna connected to the radio receiver chip type
AMHRR3-418.

Having discussed the hardware of the portable computer of the invention
we shall now consider various uses to which the writing stylus input, voice input
and screen may be used. Exemplary flow charts for some aspects of the use of

30 the portable computer are attached., While functions are individually discussed in
respect of the flow charts of Figure 6 to 9, it will be appreciated that combinations
of programs may be used in the implementation of features described hereinafter.

Turning now to Figure 6, the tilt sensor software uses inputs from the

accelerometers 31, 32 which, as shown in Figure 17 to which reference is



I nvention to another processing device or to enable the conputer of the

i nvention to be used as an input device for a PC, an infrared
transceiver 22 is nounted 15 towards the front of the casing 1.

Al so include@9o23as | i ght enitting di ode 23 which may be of Po®/dEsssohavi ng
three or nore colours. Individual colours allow for a small anount of

I 1lum nation or may be used to provide indication or alarmfunctions.
Alternatively, a single coloured redl |i ght emtting diode part TLSH180P
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Al so mounted within the cas are ccelero rs
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m crocontroller 30, and m crophone 16 and the speaker 18. A radio
t r ansmi Y&t eicgeconfiellen3@@pd He R0t B lq%%&@qlq/tsrcalqlgata#g@ step 11 @ a5iN80or at ed.
the formula ! = a + (b1 x 16). In this case a is calibration constant and b1 is the

digitised output of the accelerometer 31. This allows for a look up table allowing
a16 by 16 matrix of left to right position to be determined. For vertical tilt position
the formulal = a + (b2 x 16) where b2 is the output of the accelerometer 32 may
15 be used to address a further matrix to determine the relative up/down position.” By
applying one or more of the indices to the look up table it, is possible to select one
of n screen positions or to determine the amount of movement since the last
reading at step 115. The system then waits for 1Oms as indicated at step 120
before repeating the reading of the accelerometer output. '
20 The program allows for the screen 5 to be scrolied in accordance with the
user’s requirements. The mounting of these sensors, as shown in Figure 17,'
allows posiitonal movement such as up, down, left and right to resolved to
fractions of a degree.
Using software the microcontroller 30 may use the output from the
25 accelerometers 31, 32 to determine a user’s requirement for a different view to be
displayed on the screen 5. Thus a virtual hinge is created such that if the user
moves the stylus whilst it is in viewing position the screen information may be
changed to respond to a natural reaction for looking up or down or to the left or
right. Thus, as shown in Figure 18 in a simplified arrangement, if the display on
30 the screen at any time is designated as current page (CP) then tilting the stylus
towards the left will cause the display of a page stored as to the right of CP (CR).
The page which was formerly CR {as represented by data held within the storage
of the microcontroller 30 or an associated data store} is now CP. Tilting the stylus

to the right will cause a page of information (CL) to the left, of CP to be displayed.



6 One function of the radio transmtter nmay be to all ow use of

t he hand- hel d - conputer of the invention as an input device for a desk
nmount ed 0Ly, 15C 40 havi ng correspondi ng receiver 3

appropri at eetcg(b)ﬁ%/serter wi t hout physi cal I nt erconnecti on@%egsm?ﬂﬁct i ons
of the transceivers 35, 36 may be apparent from 5 the description

herei nafter. Referring nowto Figure 4, the mcrocontroller 30
is connected to the di splay 5 using standard control inputs of the

di splay tg, PiRVLi§Sidandd SHa tREt b fepr ma t| vities
request ed bry the user. % OUPF ﬁe r?ot e%a%eha{%ts%oemle agccoplgg%?}e 31 and
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the m G ocontr

et th
e BhocOM " Sifiaa it HE Svsns Rurhpd o Rl B URe infRimmtiion, Sk Bt Ughee
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drawntom m se ba usa mcroc ntroller may allow periodic
sanpl i ng YR Y@SJBP’HMIF aé@'reﬂ?g%d gt Fﬂ'gp’"f’\g tilt an ‘F?eméﬁﬁ‘fﬁﬂ Jpthe disPlaYed up

t he sensogfSinfgibhaBeRiup S &cinevmtesmu, up and to the rid¥ E@R%Mhrar@gfoa%d
circuit chip t}/pe X24F064 8 Kbyte from X %’Ic)r ovi di_ng Kbyt es of

menory i s€8l(Ob! R douadantd: txthe right ‘PFmef‘ﬁes'WPEfl' ‘éﬁfﬁcf'Bﬁ"l’%Pf EU“U‘B‘B'el n known
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i nputs of the m crocontrol hat TR1 control s power
i nput t o iNgesapelting in ‘ghtchrrgb égfpf@g,t{\pyo;bfmq pkthe screen, DC the line below and

further lines to the limit of screen viewability also being displayed with CP such
that single line scroll movement or smooth scrolling appears to occur. Finer
scrolling modes such as single pixel movements are also possible, The user may
15 select the rate of response using keys 6 to 13 or fingertip switches 18 to_20. Lt
should also be noted that the tilt sensor arrangement 31, 32 allows the
microcontroller 30 to determine the most likely viewing angle and to adjust pixel
mapping to the screen accordingly so that if a user holds the stylus in the left hand
the display is inverted to that shown'in Figure 1 so that the bottom right corner, as
20 viewed by a right handed user, becomes the top left corner as viewed by a left
handed user. It should be noted that the microcontroller does not require an input-
from the user to determine whether the stylus is being held in the left or right hand
and, if a user changes hands during the course of viewing the screen output will be
inverted accordingly.
25 It is also possible, particularly if pictorial rather than alphanumeric display
is required, for the screen to enter a “portrait” mode if the stylus is held vertically.
In this case the orientation will be appropriate to the stylus being held with jts tip
above or below the waist of the stylus.
To prevent scrolling or orientation change the user may use a soft key 6 to
30 13 or fingertip switch 18 to 20 to lock and unlock display movement.
Further, while as described with reference to Figure 3, the display screen
is a Batron, in a preferred embodiment a Kopin Cyberdisplay 320 having % VGA
colour resolution may be used. Using the Kopin display and the associated

monocular viewing lens mounted end on to the body allows clear viewing of some



LCD display 5. Again, the mcrocontroller 30 will normally bias TR1
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back lighting is 25
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stylus is held and may adjust the size of print so that more characters are fitted on
the screen 5. In this way large areas of text may be read by holding the screen
close to the user’s eye. A further use of the pyroelectric detector for power saving
purposes it discussed hereinafter. As has been mentioned detection of the
position of the screen with respect to the user’s left or right side is possible. -
Referring to Figure 8, clearing of interrupt and set port pins and
initialisation as previously mentioned with regard to Figure 6 is carried out. One ‘of
the accelerometers, for example the accelerometer 31, is read at step 200 and its
value compared with a predetermined value m. Values greater than m indicate that
the display is most likely in the user’s left hand so that as indicated at 215
inverted characters are displayed on the screen 5. If the value read from

accelerometer 31 is less than m then it may be assumed that the stylus is in the

user’s right hand and normal ROM LCD characters are displayed. As indicated at '

220, a check may be carried every 10ms to determine the whereabouts for the
screen,

it is envisaged that input to the computer system either for use as a PDA
or for word processing purposes, will be carried out either by hand writing
recognition (HR) or by voice input using the microphone 16. Handwriting
recognition does not require the user to write on a surface, although some users
may find this a preferable method of operation, but requires the user merely to
move the stylus (that is the whole computer) as if writing letters and numbers.
Katakana or Cyrillic texts may also be entered as may symbols.

Thus using one of the two accelerometers 31, 32 and referring to Figures
10 to 14, the output of one of the accelerometers 31, 32 is read at a simple rate
of 100 times per second. The received data is stored in a random access memory

(RAM) buffer as a set of acceleration values against unit time. Using a software



that the m crophone 16 can be used to provide an input. The three switches
SW, SW2 and SWB may correspond to the fingertip swtches 18 to 20 of
Figure 1 .og be selected in software fromkeys 6 to

I n speech rfvg%g?/zl ng node SWL provides a start and pause con%'r%‘(l)./lG ﬂ"r)lscotlfon 10
for the user, SW is a stop or reset function while SWB sw tches between

t he record and pl ay nodes. 11 Short nessages are played back
by way of the | oud speaker 18. As currently inplenmented the m crophone
16 is a ' ; p ' f ' 941.
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sorting anehtergdegbissiefgring to the Figures, Figurd g shewefthreetemtridsgefrthe Jgttérne

hand- hel d gog; r.pf, Ei i nse ' . COIf opdi ng ’
docki ng poct "BRSCLF ebdthReerAl Bierter 5 T} 9%c3 Mthes YR PN, o o
The cont acfigufé i@nthréd eprriesicddetsar iHdbr eeeraplaey purgdodesasrdyi tFepdibdrk to thef or
synchr oni si ng §§t abases beltvveerai) a_ PC and the pOﬁ;[ gbl €. Co uter and_ al so 20
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conputer. , .. . A Maximintegrated circuit 42, which may be type
MAX2321C, 'BUIRaEQR may be.‘ﬁgﬁg"ée‘fté{’)& serial output and input required by
current PCs to tibeviobd a@eed €&l Figure I'Brthated &iglk herclletdrmsientoueddtels 30 of
Figure 4. Note al so the abili,t}_/' to receive 25 radio ig{ﬁj{t by way of an
ant enna cdliSRRGt QT te3cb nf theaInBUE Sharagtars caidpthegefare the AppigpRAtallel can
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we shall now consider_various uses to which the witing stylus input, voice
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I ndi vidual |y di'scussed in respect of the flow charts of Figure 6 to 9,

it will beerdpiesy ey decdisniened orihe satcen fswith apgroppatsgsaihkeyrindidgeons el in t he

I mpl enent a%,gq(g 9% {,epg ures described hereinafter. Tur ni ng now
to Figure b, the tilt sensor software uses I nputs fromthe
15 Note that predefined user gestures such as drawing an “envelope” to

request e-mail mode or a table for diary mode, for example, may be used. The
instructions may be user selectable or teachable so that on initialisation the user
draws and selects the mode. Subseguently drawing the same symbol will cause
the microcontroller 30 to enter the appropriate selected mode,

20 Again sensing may be used to move around the displayed area {as
discussed with reference to Figure 6 and Figure 18} or the touch strip controfler 14-
may be used in combination with the keys 6 to 13 to select appropriate areas.

Entry of information to the diary may also be by handwriting input. It is
convenient here“to consider the construction of the touch strip 14 which as shown

25 in Figure 19 comprises a 0.4mm printed board having a surface area of
approximately 20 mm by 5m with horizontal strips in the 5mm dimension as
indicated as 47 to 50 for Figure 19 which shown a part of the strip 14. The strip
14 thus replaces the rotational elements of potentiometer so that hermetic sealing
of the casing may be complete and a control which is resistant to wear as

30 provided. The strips 47 to 50 etc, are interfaced to the microcontroller 30 so that
as a finger is moved across the strip direction of movement and speed of
movement may be determined. The information may be used in the same way as

a rotary potentiometer.



accel eroneters 31, 32 which, as shown in Figure 17 to which reference is

- : 8 addi tionally nmade, are
nounted with their respective sensitive axes at right angles to each

ot her. As WO 9/243338c been seen from Figure 4, the output fr @ECRGEISN3016
acceleroneter is filtered by a resistor capacitance network to renote high
frequency noise for exanple, and the outputs are then read by an anal ogue
to 5 digital converter included wt hiY¥? the microcontrol ler 30. Thus,
referring to Figure 6, for special sensing the mcrocontroller 30,

di splay 5 and anawibbe aporegiaged that incorpwating sisenomd stip disrightcangléd tal | sed

at 100 an h rr s_and | ns.,.of nm crocontrol ler, 30 are
reset or éeasftgé i\ \fggi% ?ﬂé’v ofﬁﬁ '%?na fY gh((?%)l &r SRIBPYIeL. mouse; to '?:PZ is
read fromsfraslpmdtl ve anal ogue |nput p| ns ANO and ANl of the 10 -

m crocontrol |l er .30 and I nd table is cal cul ated step
110 usi ng Hg‘ fo"fsrrﬁﬁ%wﬁ’ " ?é(lgu_'r_e 1391 6’?8' mv?%ias§‘88§'es'é°n §h‘i‘,1aﬁf’br ation
const ans wstdmlpﬂe Ithe tot€sence dilmetfnfgad bﬁld§|ﬂglt48?f49 laad ean:ehesféwemefo $le This
allows for a |look up table all 16 matrix of left to.right

posi ti on t5e358caLf ar fﬁgﬁéB’ 1dging 23&? %Pdaqimft.ep tth%dg? ppgnwould wish tp sotatg a | = a
+ (b2 X 16) poantiembedr ii$ at bintaHdMEkwide HiRRtioR C eSiRNATIE RitectibnBY a ¥ingepe Used

to address a further matrix to determne the relative up/down posi t| on. By
bndgmg 47 and 48 subsequent to there having been no previous bridge indicates
rotation in a clockwise direction.

10 it will be appreciated, however, that if the tilt detection mechanism
hereinbefore described indicates that the device is in the left hand rather than the
right hand the functionality of bridging and unbridging is reversed accordingly.

Entry of data files, for example the composition of letters or reports can’be
carried out using either the write sensing arrangement, hereinbefore described, to

15 determine input alphanumeric which may be stored for subsequent transmission to
a printer or for transfer as data files to a PC for example. Data entered and
converted into appropriate stored information may be displayed on the ‘display
screen if required.

Cursor movement around the display screen to select a position to which

20 information is to be placed may be by use of either the potentiometer arrangement
described with reference to Figure 19 or by use of the tilt sensing mechanism '
hereinbefore described in combination with one of the soft keys to indicate that an
insert or delete position is beihg selected.

In an alternative method of operation and referring to Figure 7 and initially

25 to Figure 7a, use of the stylus of Figure 1 as a non-connected input device for a
PC allows all of the functions of the hand held computer to be duplicated. For
example, where alphanumeric data is input in the manner previously described with
reference to Figures 10 to 14 a more powerful PC may be able to affect
autocorrelation much more rapidly than the microcontroller 30 of the device itself.

30 In this case, referring specifically to Figure 7a, once the initialisation process has
been completed at 100, one or both of the accelerometers may be read at 705 at
10ms intervals as indicated at step 710 and the voltage data is transferred to the

serial port for transmission by the wireless link or by use of infrared transmission.



appl ying one or nore of the indices to the look up table it, is possible to
sel ect one of n screen positions or to determ ne the anbunt of novenent
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10 ASCIH is transmitted at 418 MHz using an amplitude moduiated radio transmitter
from RF Solutions of Lewes East Sussex UK. in the PC CMOS voltage levels
converted by the RS232 conversion unit can be used to provide raw data to the
PC. Windows 3.1 terminal software is capable of reading CSV data and
spreadsheet can read and plot data graphically.

15 In a still further use of the accelerometer 31, 32 arrangement password
protection of the hand-held computer may be provided. Thus, once trained to a
user’s signature, for example, a stored waveform corresponding to accelerometer
voltage outputs read at 10ms intervals can be used. Thus the user does not
require to remember any special passwords and cracking of the signature code is

20 extremely difficult since, for example forging a signature will result in a different
acceleration pattern to that of the natural signature writer.

Thus it may be possible to use a hand-held computer of this nature to
provide transmission of security information for, for exampte, electronic point of
sale authorisations, access restriction and the like.

25 A still further use of the transmission and reception capability allows a
local area paging system to be developed. Thus if several users work in
reasonable proximity to each other it is possible to transmit message directly from
one hand-held computer to another such that, for example, telephone messages
taken by one person in an office and files created may be transmitted using a

30 digital serial identity to another specified hand-held computer unit.

Turning to Figure 16, in addition to the simple 60 second voice note
storage chip 34, the microphone 18 may also be connected by the amplifier and
filter arrangements to provide voice input to the microcontroller 30. Voice

recognition software can thus be used to convert the voice input to data, the keys



9 For the avoi dance of ‘doubt the term page is used here as for a

screen for I nformati on. Thus the action of tilting the stylus.to the
|l eft or right is analogous to the natural inclination to | ook through a
wi ndow t-oWem 822838 ri ght or left to obtain addi ti onal PGE/EBIA3PN from
a scene. 5 Simlarly, if the stylus is turned towards the user
I nformati on stored at UC w Il be displayed and tilting the stylus away
results in the information DC bei ng 14 di splayed. It will be appreciated
that conbining tilt angles may result in the display of information up
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speech signals. Thus several speech notes each time/date stamped may be held
for subsequent use. If a suitable store is included then the speech storage chip,
hereinbefore described, may be omitted from the stylus to allow additional memory
chip space.

20 It will be noted that since the hand-held computer of the invention includes
microphone, loudspeaker and function keys use of the device as a cellular
telephone is also envisaged.

Where cellular phone functionality is included within the stylus or where
the stylus is in contact with a PC for example by IRDA or radio transmission, the

25 .use of the microphone input for substantial dictation purposes is possible and also
the use of substantially larger data files than could otherwise be stored locally.

Thus the input speech will be stored in a buffer by the microcontroller 30
and periodically, when the buffer contains a substantial amount of data, a network
connection to either network data storage means or to a predetermined PC is

30 effected. Stored buffered data is then transferred to the remote location. Since
the network connection is not permanently required the cost of transferring the
data by this means is less significant and periods of network signal weakness can

be overcome,
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The various functions above described enable the provision of a full PDA

function including diary alarm and scheduling functions as well as data input, file

10 creation and storage. The user may select the mode of operation using either soft

buttons or movement input and the use of the accelerometers 31, 32 is

determined from the mode selected by the user. Electronic mail and fax facilities

may be incorporated in the PDA functions allowing reception or transmission of

data via the unit. The transmission capability of the unit may be associated with a

16 receiver in a printer for example or a printer incorporating a docking station may be

used to allow the printing of data from the PDA. Note that infrared transmission

may be used.

As will be appreciated one of the major problems with any hand-held

portable device is the use of rechargeable batteries which have a limited power life

20 between charges. The hand-held computer of the present invention therefore

incorporates a number of power saving facilities arranged particularly to close

down back lighting of the small LCD screen 5 if it is not appropriate. Thus if the

accelerometers indicate that there is no current usage of the system then powering

down of the detection circuitry and back lighting of the screen may occur.

25 However, in a further use of the proximity detector 15, it is possible to turn back

lighting on and off in dependence upon whether the user is looking information on

the screen or not. Thus, referring to Figure 15, the pyroelectric detector

conversion detects presence of rﬁovement to maintain back lighting. Pyroelectric

detectors tend to detect presence of a person by movement through a parallel

30 beam of infrared such that when movement is detected across a Fresnel lens an
AC signal is generated.

Thus the pyroelectric system can be used to detect the presence of a user

and in the absence of use power down of the back lighting at least may occur.

Infrared sensors may similarly be used to detect the presence or absence of body



stylus is held and may adjust the size of print so that nore characters are
fitted on 10 the screen 5. In this way | arge areas of text may be read by

hol di ng the screen close to the user's eye. A further use of the
pyr oel ect FW©@ 9982\t or for power saving pur poses it di s®GCTHRHS/03016
hereinafter. As has been nentioned detection of the position of the

screen with respect to the user's left,or right side is possible.

Referring to Figure 8, clearing of interrupt and set port pins and 15
initialisation as previously nentioned with regard to Figure 6 is carried
out. One 6rat. NatpcthacRspeleeinatdatector, ops prayinsly dersrinedetan baetsed B1, is
read at st.g § refeber ue m
Val ues grtga{?tenr%qtg ﬁgﬂgﬁb{eﬁ %rgt !Qﬂuhﬁ?&gméﬁoﬁgd%ﬁlc@&%yﬁ 'S n%%td.%t%%g '\éadl n the
user's IeMurhMpsquEiéQOS%D i ndi cat ed at 215 inverted characters are .
di spl ayed on th Cr. a er t 3l is
| ess than mt heireln sat fSRHGrS 'mglse};nl?h% o tle?dr’]ﬁ ﬂ?'w (ég]plgg'er ag{‘ﬁ,l. R[E"?‘ugser

ri ght h&ndesmdsmatmﬂ#e RéNeL’usmMalnaaﬂdﬁm mrtbedlwgﬂraymdsen&s i icewed at
220, a ch carri Q t rmn ere bo s for t he
screen. ?ﬁakt Vrméln u?’? ° 'Sg'gsn§'es°:§'¥ % ?Ea? g"‘ggﬁf" tgc? & b@@%&ﬁé‘?s?

ei ther foreatsd ths epesPiafle@bSbachrtoftbe cameth. plms:mmmgs:plerqnqmsducmw flaé}e

carri ed out, ei nd witi n|t 0 r oi ce i nput
e hoanioR tsuridiabY 288 tnbs Ft regeotios BBE A pRTaloHD a8hsrer TBiAY & Fhe
use ][ to Wrshb\ﬁ{\ﬁlﬁ gagufwn 5afe, makddaaug%rmrwe{agy causeB®y LIHONEO thipGisa.

re er (0] or O I res e user

Phe ot IP L The, dome Sme R PhTGHBAE Gt MAPRoLE She. ASe-TG PIaseres of SHETRunbor s.
30 Kat akapa 62 refétird light tHowh $he"fBMs@,|'éh@ UTD et Rnesh BECKTRY as HEAEd at

Thus using _one of the two acceleroneters 31, 32 and referring to Figures
10 to 14, %(BhetdﬁtfbﬁPero'PmSﬂéh%tfat°H§t°§bE\é'ftesr°éﬁ?e°(e@r§°%ih°“i‘s’2) ifer gé%mp'ata

sinpl e ratRiarex aPdilad@Crdrh PR HedtRAMVRI malhee (QGSVAdistaliReichaifiy 66 1N a

random access nenory (RAM buffer as a set of acceleration val ues
agai nst ufipg batter¥ 2.Usi ng a software
15 If a user is not looking directly at the screen at the time the LED 60°is -

flashed there will be no reflection and the photodiode 61 will not activate.. The
microcontroller may therefore power down the back light 58 thus reducing the
drain on the rechargeable battery 2.

Although the present invention has been described with reference to a

20 particular implementation using accelerometers other position detection and
location means may be used to implement movement detection arrangements.
While herein references made to alphanumeric data it will be appreciated that
katakana character and Cyrillic script inputs may also be detected using the
acceleration method hereinbefore described. _

25 Note when the hand-held computer is docked with a PC or is receiving -
data by way of cellular or radio transmission it is possible to display received
information on the screen 5. Thus as indicated at Figure 9 and initialisation
message is output to the screen 5 and appropriate buffer is cleared. As characters
are received at the serial port are transferred to the microcontroller at 905 and

30 checked for frame validity at 910. Assuming that there is no error at 910 and that
the received character is not a clear screen message as indicated at 915 then a
character is transferred to the LCD 5 for display at 920.

Further possible uses of the portable computer of the invention includes

storing large numbers of speech modes w'hich when down loaded to a PC with the



- 11 process of
autocorrelation tthe mcrocontroller 30 may determ ne the character

entered. - TG go88£rring to the Figures, Figure 10 shows thpepcaddsdess Of

the letter C, Figures 11 shows three entries of letter B, Figure 12 3
entries of letter F and figure 13 three entries of letter H for

exenpl ary purposes only. Feedback to th2 5 user either on the display or
by character speech output or sinply by an acoustic beep indication may
be used t q:em;ﬂ\eamemo@nﬁs Rhtich &*W B br rabietrdRdrhidiiby are sorkdlliig @hisOn may
be user sel ectabl e. will be noted fromFigure 14 that a

singl e acdﬁpé?sénﬁl?ﬁé?c §0RYRkS the each ofjitee speachfRteR IR XS fenfeans pin text

char act er %oﬁ@@qh@@ﬁ?t:%mﬁnﬁé“@vd?&& rRF QQ%Bﬂe' | Shedtpg” Hd 18k QAL Re IdisregNtTY
made. The entry may b whi ch can be reflected to the vi'ew ng

screen 5 motﬁayrne $ubsdiragtariesns Atenetivelyi nomﬁhé‘prheaﬁfétqdebwa%cwwt"get
Monday gl gf¥iver 9&9‘? Bg%nﬂ'o%[:%rewgﬁ fr‘&-ﬂ\aﬁ ‘?A‘F&RcY gcﬂ,efr@gg Egﬁtrét bfasidigh

appropriate ntries nmy ayed on e Screen appropri at e
soft key iasdfatartri"omsy fesult in the krmekbylstEGbelng n;@nvelt@d into a timed dre whigh

predefi nEd Q\Z‘?hengge %\i’r'ét%% Bad gr%o ¥Re gmg\%lg go%%ute‘?gx%,w&p&"thg gprogna‘?éq{flggt

e-mai | ary
i nstr uct i omhe pwbbecamnerseimchmﬂwces tl'taeaiadnabt evmtehatalanhthemster,etlhesat i on
sane

(e uoer il RHRRICEE % b5, FiRee R MHE T ol B T
sel ect @0 mudficiently powerful microcontroller is used in the pen then the speech to text
conversion may take place in the portable computer unit. A suitable vibrating
motor for use as a silent alarm can be obtained from Murata of Japan. Situating
the annunciator towards the barrel of the pen near the tip improves transmission.
The microcontroller may cause audio feedback of the current position of
15 the stylus, for example by causing sounds of flicking pages when the pen is tilted
forward or back.
While most emphasis herein has been on the display of alphanumeric;
Katakana or Cyrillic characters, graphic information may also be viewed. For
example, a file holding pictures related to a person may include three dimensional
20 picture of that person’s face. By revolving or tilting the computer the view may
switch from a front view to a profile aspect. It will also be appreciated that an
atlas may be stored in the data store and maps may be rotated to align with the
direction of trav.el for example.
Additional functionality may be introduced to the hand-held computer by
25 including a touch screen in front of the display screen such that a stylus can be
used to select text or to cause localised movement of a cursor.
An autolocate function may be built into the microcontroller such that if no
movement, ie no change in tilt of either the enclosed accelerometers occurs for a
selectable period, probably 24 hours, the unit will sound an alarm at periodic
30 intervals so that the user can locate it.
Note that the tilt sensors included herein measure tilt with respect to
earth’s gravity by use of a small beam arrangement. Other position sensors may
be included. Global positioning by satellite is also a possible method of detecting a

change in the position of the portable computer.



20 Agai n sensing may be used to nove around the displayed area (as
di scussed with reference to Figure 6 and Figure 18) or the touch strip
controller 14 may be used in conbination with the keys 6 to 13 to

sel ect apPiAPPE3Be ar eas. Entry of informati oRCTERBE3UFary may
al so be by handwiting input. It is conveni ent here to consider the
construction of the touch strip 14 wq%ch as showmn 25 in Figure 19
conprises a 0.4mm printed board having a surface area of approxi mately
20 mMmm by Smwith horizontal strips_in the 5mm di mension as i ndi cated as
47 to 50 for Finy#sembol cavntad madrit iaPeasitie b a wser &9 flick the perrigishertas p 14
thus replaag&Sortd'§okStiel bmne,qheawsrﬁws SBGh R dREREht. S Pnd nﬁ.tnbg.esﬁet ic

sealing _ of the casi n% may be conplete and a contro Ich I's resistant
to wear ASkSEr s deel betreuntedi s e resulleostimulaggde anghiteanstareed too t he -

m cr ocontdg,g% 5fefe 3P aé&;rﬁtﬂ dina d@%rfé’dsfhiegtgf‘cf whichTREEES E?%ﬁ?’@hp?‘aﬁ‘gg b

direction novenment spee novenment nmay rmne The
i nf or Nt itidies @ng theelikes €the wset dfeotherrmymimis insanticipatedr ot ary pot enti oneter.

appr eci at ed ¢ 4,28, hesvthsfare gesrbed shn sprundf sinanyrs. o,y opp 3 00

strip 14 accelémtiah,| Dpressurk detectdrironabe incordorgted jnta tioo apdi bEthembarvdae too be
further increase security by measurement of the profile as well as the two
dimensional or three dimensional spatial sensor.

10 As has been mentioned hereinbefore, a number of keys, switches and
buttons are provided on the casing of the portable computer. In a further
implementation an on/off switch may be provided operated by pressure on the
“nib-end”. Whilst such switch pressure is not used for detecting input text per se,
it may be used to turn functions on and off. This may be used in a normal writing

15 mode, for example, touching the pen tip against a writing surface to turn on the
accelerometer detection functions. Releasing pressure on the tip then stops the
accelerometer signals being considered as potential input to be decoded.

Any of the other switches may be used in certain modes to turn on or off
text detection, for example, or to stop screen scrolling for example.

20 Calculator functions in the portable computer may be provided simply by
writing the numerals and appropriate mathematical symbols in the normal manner.
The tilt sensor software will determine the numerals and characters entered and
perform an appropriate calculation for display on the display screen,

A further function, for example for clock setting causes display of an

25 analogue clock face on the display means 5. Time changes may be entered by
selécting an appropriate mode and moving the user’s wrist. Tilt sensing is used to

determine forward or backward adjustment of the time stored.



si mul at ed. Thus as shown in figure 19, if a user noves a finger
such that, 'for 5 exanple, the presence of the finger bridging 48, 49 and

50 subsequwotsskgssghe presence of a finger bridging 47 tpe-rR¥pdslasdigat €s
that the user would wish to rotate a potentioneter in a
counter-clockwi se direction. Simlarly, detection of a finger bri dgi ng
47 and 48 subsequent to there having B®n no previ ousmgTi‘ndi—eat—es\
rotation in a clockw se direction. 10 | t vvilu_ i at ed,
however, that if the tilt detection gipagagni sm her lmﬂﬂmm*m Hed

i ndicates that the device is in the Teft hand rather thanct PRl t

hand the functionality of bridging and unbridging is reversed accordingly.
entry of data b giablebofdRBPbambrling HERaRbN Stetlon RELA ReBhndiPpl S can
be carried out using elther the wite sensing arrangenent, herel nbefore
descri bedmovemest otithecsampused topprodadepéraalentsicaowthitsignalyefresearitatieof or

subsequen qg@@'ﬁ [Wo] . i r for tr r as..data.files to'a
PC for Uéeextglr'r% e. Z‘lt'er%{&ec(ragﬂn%n'ﬁems Peésgh?/ée?\ﬁ etg ?htr?t §Q§’E‘gr%‘pﬁ'§t ROUYY) et

i nf or mat i detegtign beeads $pldetepdinerdetérted mgykagnt datastefieimg a fisertstivtentidn,

Cursor nmoyenent _around the .di splay screen.to select a position o which 20
ot or mat 1 56 PocpSiiLAes Ginh 3o §¢ Bl BRRabedinBe sttt tifarhr

ar r angemnenuttiplicitg e$ etaréxe possitilén mogieer ence to Figure 19 or by use of the tilt

sensi ng nmechani sm her ei nbef ore described in conbination with one of the
soft keys to indicate that an insert or delete position is being

sel ectwal. 2. A portablé Ncanipuabit @6 neibimed Metchd oOf ipeRiahi BB Aodemgher ri ng
to Figure and initiall igure 7

7 25 to Fi , use of the stylus of Figure 1
as a non- OBIFALRR MR FRMRISES @E?'TaéT %Be acc&ﬁfeﬂamdéwsct'amms%st Wép?'ﬂﬁ‘l‘@?i ons of

the hand fehidvePaRUsCihel@nripRtdtublprédic8dhe bAiput elecRaMbSal, Where
al phanuneric data is input in the manner previously described with.

reference to Figures 10 to 14 a nore powerful PC may be able to affect

aut ocorr egat i onAMYGRAHIR ' @ripiRérdby ddiABd tiRCcIB{dd08 O IohikR  a ?ﬁhrﬁﬁtyt be device
itself. 30 In this case, referring specifically to Figure 7a, once the
initiald s aeselpTation detestipm aneans each producing a respective electrical output signal

representative of movement component. in respective directions are provided.

4, A portable computer as claimed in claim 3, in which the detectors are
mounted to detect x and y movement components at a 90° angle to each other.

20 |
5. A portable computer as claimed in any one of claims 1 to 4, in which the
processing means includes a data input mode and detected movement data is used
to generate alphanumeric or graphical data.

25 6. A portable computer as claimed in claim 5, in which the generated

alphanumeric or graphical data is stored in a data store.

7. A portable computer as claimed in claim 5, in which the alphanumeric or
graphical data is output by transmitting means to receiving means connected to

30 another processing device.

8. A portable computer as claimed in any preceding claim, in which the
processing means includes a screen output mode in which detected movement

data is used to modify output to display means of the computer.



been conpleted at 100, one or both of the acceleroneters may be read at 705

at 10nms intervals as indicated at step 710 and the voltage data is
transferred to the serial port for transm ssion by the wireless |ink or
by use of VRPAP2#¥¥ transni ssion. PCT/GBY8/03016

13 A corresponding programin the PCitsetf—wll _read from
radi o receiver 36 and the receive,port the data I ni ng the vol tage
fromone or both the accel eromete? Aut ocorr el a’tjm M 'uﬂ i ed
out on the reading to generate appropriate chara mm t he

characters being displayed on the PC 5 screen at step 730 arfd possi bly
bei ng tragsm tt RGdpible Ednpilter Qé@fﬁlrg@& th agtm whereby %ete&t%datﬂ?ﬂérﬁe%{tnat 've

Ier| ement ati on autocorrel ati on ma e carrle Ut Wt
m crocont #@FI!&NS%t@ﬁﬁeqtamol&m eh dtsglawmurfor@mnpa@ueln shatimnrtens elsddte

h f )
L eonr at ecoanrfly BfaRlmer or graphic infdiaod Batside s i BRNTURRI08) Feregf e

an anplS t mew hmiﬁcmcbw thediser.t ransnitter from RF Sol uti ons of Lewes
East Sussex UK. In the PC CMOS voltage |evels converted by the RS232
conversion unit can be used to provide raw data to the PC. "Wndows 3.1

term nal $@ft vvaAeaoi’tsble_amah:lueerds diamed frg clEBY 9d it whiah é relativs pateddhiagt can

read and r%lo%mgl%t 93&%9 h lsplla¥ of information stored as to one or other side of the
currently display information.

10
11. A portable computer as claimed in claim 9 or claim 10, in which relative
roliing movement causes the display of information stored as above or below the

currently displayed information.

15 12. A portable computer as claimed in any one of claims 8 to 11, in which the
processing means is responsive to detected movement data to determine -a- most
likely orientation of the computer display means, the processing means _causing the
displayed information to be oriented accordingtly.

20 13. A portable computer as claimed in claim 12, in which a plurality of switch
means responsive to user action is included adjacent to the display means, the
respective function of each of the switch means being oriented to match the
orientation of displayed information.

25 14, - A portable computer as claimed in claim 12 or claim 13, comprising a
touch sensitive static potentiometer strip responsive to movement of a users finger
to simulate movement of a potentiometer, the orientation of said potentiometer

reflecting the orientation of the displayed information.

30 185. A portable computer as claimed in any one of claims 8 to 14, including
proximity detection means which provides signals indicative of the proximity of the
computer display screen to a user’s view, the processing means being further
responsive to changes in relative proximity to increase or decrease the density of

displayed information.



15 In a still further use of the accel eroneter 31, 32 arrangenent

password * protection of the hand-held conputer nmay be provided. Thus,
once trai nge doSr3s user's signature, for exanple, a stog,gg,d@w@;ﬁgm
correspondi ng to accel eronet er vol tage outputs re S

can be used. Thus the user does not require to renenber any speci al
passwords and cracking of the signatur2l code is 20 e1< Il llﬂlﬁ”{lﬁllﬁ“’t
since, for exanple forging a signature will result inli& 'L :H s '
accel eration pattern to that of the natural signature witer

Thus it may be possible to use a hand-held conputer of this nature to

provi de t @nsni sipertable eweRitEt ps| ¢laiBredaini any iRceding claigmnis mvhiell ke r oni ¢
poi nt of ri i L89S ah EslithbGdeldOn l&KC 4D '
A still ft?r“t’cﬁégihgsgwgﬁgt ité?étsr gﬁ%m‘%@ﬁ@% gndgrtgce tioﬁeﬂgp%%?r}iokég gl‘%ows a
| ocal ar e®reregsing meanseheing dodked de\ee segusel modehuptil jdetenied mdvensat datmr k i n

reasonagl o%?ﬁ%n@&%tgtﬁg%%&ﬂg?gﬂgisirg%éi\%dpossi ble to transmt - nessage

directly from conputer to another such that, for exanple,
t el ephone nessages taken by one person in an office and fites created

may be tr mtted ibng a 30 digital.serjal identi ot her .speci fi ed
hand- hel da'?(irrput%?m:ﬁ%ﬁ'f .%Omputer as cga'me(‘!'l'w r %qyn%ef%oqqﬂ %’l‘ijllr";ér ﬁfgh g?ﬁm‘d&'aﬁ'? onto
t he si npl & sSingdamndievivies thenmrbeessing medrerkedg rebpqns®é, totvoiceninputogitrate 18 may

al so be cqnnected by . the lifier and filter arrangenments to provide
voi ce i np3f°"98 ‘{sﬁ’ét#%’f"&%‘gﬁ)ﬁ“ﬂ?ﬂe@? d38%-  voi ce recognition software can
t hus bepoused to convert the voice input to data, the keys

18. A portable computer as claimed in any preceding claim, including a sound
output device, the processing means being arranged to provide output of speech or

other sound signals derived from stored data.

15 19. A portable computer as claimed in claim 17, further including a sound
output device in combination with.a radio transceiver whereby cellutar or radio

telephony networks may be used.

20. A portable computer as claimed in any one of claims 1 to 8, including
20 radio transmission or infrared transmission means, the processing means being
responsive to detected movement data to output to the transmission means signals

representative of the detected movement.

21. A portable computer as claimed in any one of claims 1 to 8, including
25 radio transmission or infrared transmission means, the processing means being
responsive to detected movement data to output to the transmission means signals

representative of alphanumeric characters.

22. A portable computer as claimed in any preceding claim, including radio
30 transceiver means, the processing means being responsive to detected movement
data which identifies another device to cause the transmission of coded signals

including a message for display.



14 or fingertip switches 18 to 20 having appropriate use for pause,

record, etc as herei nbefore described wth reference to the spoken
menor andum chi p. Converted data can thus be transferred to the nmenory
or di splas@ybomn3ssCcr een or as her ei nbef ore descri

o BRNT e o Shece to
using pen input for handwiting 5 correlation by a He “lg“iﬁg@ﬁj“g t he
PC representing the voice i nput can be 2 provi ded. S 1S Iy d at
39. In an alternative nmethod of working, the microcontroller
causes stor %%e of tqe speech input in the nenory 38 without effecting
conver si on, %he i AY BPRARIP FPMPUter, &F Rlaimednignfiaingd i £laime23 dpi whichuthsut
port either procebbing dn6drisNg rebpdrishie @ rdd¥ivieAeentBded A sidnls 10 adivte Wi Ch
may use voice recognition software to carry out the conversions. It may
be preferabPa@¥gdfe a PC to carry out the conversion rather than a
m crocontroller incorporated in the pen since significant processing power
may be required. However, the inclusion of voice recognition software in

t he n? cRdeont AolPPeablgcampyiers 8¢ laimedsin claim 23, iptwhich| thel agehelert -
realised thap,Rrdéd 2¢5ieOr € My be used to store received speech
si gnal s. Thusmggver al s?peech notes each tine/date stanped may be held

for subsequent use. If a suitable store is included then the speech storage

chi p, noge “Sﬁf Bsﬁgﬂ?;c%é‘%glgegiasgg%inpgd %ﬁcFa‘ir‘ﬁ?zseriﬁF\‘uhf&R t%%g%éiifﬁagleﬂ | ow

addi ti onal nmenor € no Si nce

t he hand- helkedmpdsesua eperefion hta ivilbvagivtgi roearisncl udes m cr ophone,

Ioudspeahﬁr and function keys use of the device as a cellul ar t el ephone
i s al so ehvi saged. Where cel lul ar phone functionality is

i ncl uded wi t2Bi n t Repatablelsomputeh@s eclaimed tihangtofl dkiimis S22 ro @8ntraethicki the a PC
for exanple by | RDA or radio t{ang.m' SSi on t he . . .
processing means causes the display of @8 message derived from the information

received.

15 27, A portable computer as claimed in any preceding ciaim, housed in a casing

shaped to facilitate a user holding the computer as a writing stylus.

28, A portable computer as claimed in claim 27, in which the casing comprises
a radiused triangutar cross-section along a substantial portion of its length.

20
29. A portable computer as claimed in claim 28, in which the casing includes é

flattened section incorporating a display screen.

30. A portable computer as claimed in claim 29, in which the casing includes
25 angular shaping between a forward holdiﬁg area adapted to rest in the user’s
fingers and rearward flattened area holding a display screen the shaping being such
as to provide a natural viewing angle of the incorporated display screen while the

casing is held as a writing stylus.

30 31. A portable computer as claimed in claim 30, in which the shaping causes

the rearward screen area to be supported by the dorsal areas of a user’s hand.



25 use of the m crophone input for substantial dictation purposes is

possi bl e and al so the use of substantially larger data files than could
ot her wi swolse2s338red | ocal | y. Thus the input RGEGBIB/OAPN6 be
stored in a buffer by the nicrocontin} er 30 and periodically, when
the buffer contains a substantial akoudf of data, a network connecti on

to either network data storage neans or to a predetermned PCis 30
effected. Stored buffered data is then transferred to the renote | ocation.

Si nce the network connection is not permanently required the cost of
transferring the data by this nmeans is |l ess significant and peri ods of
net wor k si gnal meaknGSS can be overcone. - WD 99122338

15 d in this manner may be d

and tinme stanped
or, if the st por at es GPS (gl obal positiopt
[ Data may simlarly ngh

ed by a user may

systens) may be
overed<§uch
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that | arge text do u e
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function including diary alarm and scheduling functions as well

as data

input, file 10 <creation and storage. The user may sel ect the node of
operatign | ei ther soft buttons or novenent inpu Cﬂ@% se of
t he acc§W%¥§43g%rs 31, 32 is determ ned fromthe nndg Se g%@@Hyby t he

user. Electronic nmail and fax facibifigs
functions allow ng reception or transm ssion of

may be incorporated in the PDA
data via the unit. The

transm ssion capability of the unit nmay be .associated with a 1 5 receiver

be

in a printer for exanple or a printer incorporating a docking station may

used to allow the printing of data fromthe PDA. Note that infrared
transm ssion may be used. ‘ As will be appreciated one of the
maj or problenms with any hand-deld portable device is the use of '
rechargeabl e batteries which hHaye p limted power life 20 between charges.-
The hand-held co f pEsgent invention therefore i ncor por at es
a nunber of power d faciljtgep arranged particularly to close down
back lighting of the gl | LCH] $rken 5 if it is not appropriate. Thus if
t he accel er onet ijndi cate $hht there is no current usage of the
system then powerin down bf~the detection circuitry @ ck lighting
of the screen may o 25 Ho@%vpr, in a further use of {the proximty
detector 15, it is possijple to ?Er1 back lighting on an@J fin
dependence upon whe he yser—i ¢ looking ipforgation of g |the screen
or not. Thus, referrifhg to 8 pure|15, the pynoelpctric gdtectpr
conversion detects pregsence of ment to nal n baclglji ght} ng.
Pyroel ectric detecftors ten 0 detect p ehce of a perspn by novenent

through a parallel 30

such th&t when novengnt is detected

across a Fresnel lens ignal is generted. Thus t he
pyroel ectric systemc Ised to detect the pflesence of a pser and in
t he absence of use b of the k Iightiing at |east pay occur.
I nfrared sensors nﬁ£ simlarlly be uped Jo det ¢ct tjhe presencg or absence of
body NS
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16 heat. Note the pyroelectric detector, as previously described, can

be used to control the character zoom feature hereinbefore described. A
sui t abl eWHEPERBW is a Mirata type | RAE700STO. PCT/GB98/68026 f ur t her
i mpl enent ation of back |ighting power down which is 5 responsive to the
viewer's vision in addition to the iéwd's presence. It is known t hat
when a subjeet—poks—dt efrs—ahe—a—+as d—ressets at
t he rear of j{he eyes r¢flect back to the canera, t hus- possible to

periodically flap
a phot odi ode sengor.
periodically cauges
61 is nonitored fnd,
l'ight fromthe pll se,
It is further nojed

w | evel light and to senpe radjrefl
S shown at Figyce 15} the
n LEB60 to pulse. 10 Af the bage /i Ne ghot odi ode
esence of a uder's | & fye K2 eflecting

Il remain bach 1it hsiforem & at - 58.
mbuilt solar |cell fnoPisHdWnE for exanple

tion using
ntroller 30

a Sol arex- avai | alhl eq| Farnel | El ectronifcs, may be usg{_t.o assi st
triple chargi ng ¢f e bpr&ery 2. 15 | f a userjis not | ooking
directly at the pcreen at the tine the LED 60i|s fl ashed|there will be

no reflection angd the photod] ode 61 will not gctivate. The
m crocontrol l er fray thereforfp power down the ﬁack | i ght 58 {hus reducing
t he drain on}the recharggpable battery 2. Al t hough the

present inventioh has been described with refdgrence to a
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20 particular inplementation using accel eroneters other position detection

and | ocati on neans nay be used to inplenent novenent detection,
arrange Wil e herein references made to al phan ata it wll
be appr g?lﬁat eéathat kat akana character and Cyrillic ;igrqr&b'?”? ?J’L?ts may
al so be detected using the acceheragion rr‘E}tShé)d her ei nbef ore descri bed.
25 : _ e xi\hel d conput er ocked with a PCor is
recei vi c%rﬁtnﬂ)ll ular or radio ffransmssion it is possiple
to dlsplay recelved I nfornpi1on on the SLreen 5. Thus as 1 ndrcared pt
Figure : sage is tr‘p to the screen 5 and
appropri /%E{:ar acter re received at the sefial
port ar dr trol | erlgl and 301 ch d for '
frame validity at “hat ther e fs—mo —errorrat —9t¢—and- that
the recdived char 987 ear screefP8Ssage as|indicpted at 91p
then a char act br +-66 -t - +he D5~ 05 i ptay—pt H20— — <
Furt her {possible u ortabl e conputpr of e T nventt lil | ude$
stori ng Lal modes which bhen \M\NO)adedRmL_éc_w_' h
t he - 3 ﬁ;—e 16 pen
ei ther ifn agockinlg st afji on or{ by | RDA or radlotr@r SS|on Lwrted I'n
this prodess the PC|conver}ts the each of “ttre séocébl? not eRG2 TExtapd
scans the text VCCl AN3 RC3
- AN4 @ Tlana RoalE
3 AN5 RC5 25
_'IG-ANG RC6 o6
——AN7 RC7
Slas0  ADo|
5 RB1 RD1 >1
R9 —éERBQ RD2 55
veC ——& &—{ ] 5|RB3  RD3=S
LEDX LEDX 1K —RB4 RD4
38 24
_S—Q-RBS RD5 o5
R6 - 'ZO—RBG RD6 6
; vee —{__} RB7 RD7}F
100K 1
A7 ~|ASDER ap F
sP1®&—{___} TOCK VDD
100K !
— ”(;ZLF I 13 0SC1 VDD
1 X1 1
1MHz = 32
i I 36 VSSta
ica 0OSC2 VSS
GND 22uF PIC10C74 GND
VvCC
R5
10D
TRI
DTC114T
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for frequently occurring words, for exanple "neeting" and then sorts the
stored woaves3isnt o sub-directories. Alternatively, notespapgpdsn3om ted

by date, .subject 5 nmatter or size as will occur with a normal w ndows
file. Key control words such as "al arnf rray r ul t S not e
bei ng con ertedlntoatlrred al arm & dB 46& Fﬁfdiag

t he portablse aYHL =YY Ya -3 - B oprlatetl the porta
conmput er € ' : R y ji brate to alert the user, the
alarm beijng dj 4 d R R1tt will be appreciated that if a
10 sufficl i : :

HG0Ksed in the pen then the
speech to { K ace. r33 he portabl e conmputer unit.
A sui tabl g vi bygatdAg : §§9 nt al arm can B8 obt ai ned

: I a

tor towards tf@ barrel of

t he pen neg . ni SSi N MODE The nifcrocontrol | er
may cause fudi o] f eedbgck of fhe cufrent o-S|t|on of 15 , for
exanpl e by causl ng soynds Of 111 ckin pages whgwihe pen is t||ted

forward or ) Wretrst clpllaol t he

di spl ay of| al phanuneriic, Kat akgng or rillic char or aghi ¢

i nformati op nay al so be viewed. For exanpl 4, A ijlct ures
rel ated tofa person may 1 nclude thrneg din nsmra#é%{é 4<c of tjhat
person’s f abe—By—evelwrg—er—t++i g the cony M he ma) switch
froma froht viewto a profile aspec L[tiw Il fal so be|appreciaffed that an
atlas may pe stored Tt he data storgq and naps jmay begmat ed {6

t he di fecrromotSraver—ror—exame.

functi onal jty—hray—be RXr odgBFd to tie hand-held conputer by 25 in‘twt]@“g
a touch scfeen in front of e displdy screen such that a stylus n be

used to se_:&L_L_ezg_@'Tfo GNBe | ocalli sed novenent of a cursor. GND
An autol ocgite functi On may be bROt ijnto the mé&r[ocQnirol}ler such that if

ti ondb ]:')8{1 wtn

no novenent, 1€ no change |mjglt of el therA5t encl oped accel eroneters
occurs for = sel-ectabl-e—pes grebebty—24—HA/W, thp unit will sound
an alarmaj periodic 30 |nlerv8 _qr that the ®iqgNcan | pcate it.
e
o |7
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Note that the tilt sensors included herein nmeasure tilt wth respect to
earth s gravity by use of a small beam arrangenent. Qther position sensors

% 9%3 ded. G obal positioning by satellite is also a possible
rret hod o

etecting a change in the position of the pgéHER¥@3¥nput er.
18 In a symbol counted 6odd3it is possible for a user to flick
the pen.either as a tick a cross, for exanple, inrelationto a
subnmittéd docunent. The nunberRof ticks or crosses nay be counted and
the resylt accunul ated and tyapsferred to data store or accunulated in
a spreadsheet to which g &Ner may input nanes, 5 titles and the |ike.
The use{of other synbol g'@ | ci pat ed. Wi | e as herei nbefore
described the securigyy #eomahane & by use of acceleration, a pressure
detectonf may be i ncqppe+@ed Prta<the end of the device to further
I ncreas¢ security b;brreasurerrent th@grofile as well as the two
di nensi enal or three pat i Egsensor. 10 As has been
ment i ongd her ei nbefo f =2sW t ches and buttons are
provi deq on the casi I uter. In a further
I npl emeldtati on an on be proVi ded oper@ted by pressure on the
"ni b-enq". Wilst su re ot used for\detecti ng i nput text
per se, Ml O
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it may be used to turn functions on and off. This may be used in a normal
witing 15 node, for exanple, touching the pen tip against a witing
surface t¥OPYH3%n the accel eronmeter detection functi ®CI/GHsloBESGI Ng
pressure on the tip then stops the g%celeroneter si gnal s being

consi dered as potential inpgtgto be déc Any of the other
switches may be used in ceé%drn nodes to turn on or off text detection,
for exanple, or to stop sc rolling for exanple. 20

Cal cul ator functions in thé&pprtFole conputer may be provi ded sinply by
witing the nuneral s and aj@r prlateChathenatlcaI synbofys in the nornma
manner . The tilt sensor s¢ft determ uneral s and

characters entered and ey f i éﬁ appropria | cuPation for di spl ay-
on the display screen. for exanple for
cl ock setting causes di gpl gy Zﬁ o 25 analogue C face on the display
means 5. Tinme changes max _de entered by sel e | an appropriate node
and noving the user's wistl. Tilt sensing is use SE determ ne forward
or backward adjustnment of tihe tine stored. ¥
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1. A portabl e conputer conprising novenent detection neans responsive
to - novenent of the conputer to produce an el ectrical output signal
represe | f 5 such novenent, processing neans re ' t he

out put mdagl 3%osition detection neans to determ nespggl?‘zé%@asﬁoverrent
data defining a user's intention, 8§ /tile processing nmeans using said data
to provide a node response selected froma multiplicity of stored

possi bl e nodes. 10 2. A portable conputer as claimed in claim 1, in
whi ch the nmovenent detection geans conprises.at |east one accel eration
detecti on neans responsive to% t of the conputer to produce the

out put el ectrical signal. 3. *portabl e conputer as claimed in
clainmed 2, in which1g0 rati on detection neans each

producing a respecti el t i gmal representative of
novenent conponent in resgﬁeﬁééﬂsg%'g?él Ie#hgﬁs re provided. 4. A

portabl e conputer as cl ich the detectors are

nounted to detect x and y novenent] conponents at a 90[err] angle to each .
ot her. 20 5. 108 | aimed in any one of clains 1
to 4, in which the pr oceSiianinteptpts | ncl §des a.data i nput node and
detect ed novenent data s uggiup PoHdPiggner age al phanuneric or graphi cal

dat a. 25 6. A potab e imed in claim 5, in which the

gener at ed al phanuneri c or gr app«'—ca-l—da—t—a—rr-st-orvd—i-n a data store.
110
Read Accelerometers a,b
Calc Index I=a+b*16
115
Apply | to Lookup table
to select 1 of n screen positions A
120
No
Yes

Fig.7. | Fig.7a.

100
720 Initialise
Read Receive Port
705
795 Read Accelerometer
A Do Autocorrelationon }—
Accel reading
710
f Wait 10ms —
730
Tx Charactersto PC  {— 1
Screen and Serial Port Transmit Voltage Data | 715
to Serial Port
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7. A portable conputer as clainmed in claim5, in which the al phanumeric

or graphlcal data i s output by transmtting neans to receiving nmeans
connect eWX%/22%8 anot her processi ng deV| ce 8. PCTIGB8AI3D S
conputer as clained in any precedln in which the processi ng
means i ncludes a screen out put nDde |ch det ect ed novenent data S
used to nDdlfy output to dlsplay neans of the conputer. -

20 9. rtable ut er | ai ned in claim8, mhereby det ect ed
novenent data is used to effect scrolllng of di gpl ayed i nformati on such
that portiong of data defy g annﬂ urmeric or graphic information

outside a cufrently dikplay screen y be sel e

ed by the user.
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10. A portable conputer as clainmed in claim9, in which a relative
| ateral tilting novenent causes the display of information stored as to

one or Ofyiyensige of the currently display informati PeridSosn 01611. A
portabl e conputer as clained in claim9 or claim10, in which reflative

rolling novenent causes the displap ¢gfi3 nformati on stored as above or bel ow

t he currently displayed information. 15 12. A portabl e conmputer
as clainmed in any one of clains 8 to 11, in which the processi ng nmeans
is responsive to detected novenenl data to determ ne a nost i kely
orientation ¢t the conputer di sy neans, the proce N0 L#4!Si ng t he

di spl ayed information to be orignied accordi
conputer as ¢lainmed in claim12,FeNn which a
responsi ve t¢ use } =5t

Srt abl e
ol urafity of switch -& means:

Isﬁde'd adj acen the display neqa®¥, the -
i Zing oriented tq&mtch the

orientation ¢f di t -bn_’_._ 25 14. A por.t ébl__e-corrﬁiter as
clainmed in clfaim1 -lonprising a - fouch sensitiva@tdtic
potentionetef stt~ o:rmverrent of| a ugers finger tro |
simul ate erent Hf a potentionmber, the orjlentagion of sai'd potldpti oneter
reflecting 8he ord entation of t € di spl ayed@hfordmtion. - 30 147> A
portabl e coAput e s clainmed in y one of Al 8 to 14, incl ucl-iéﬂg
p—y - — >—
r-o -0
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proximty detection nmeans which provides signals indicative of the
pr oxi m t&v&é?é}légs conputer display screen to a user's view, the
g bei n

processi g further responsi ve to changes PRT/GBPHII0e
proximty to increase or decrease the degnsity of di spl ayed i nformati on.
21 16. A portable conputer as claimed in any preceding claim in
whi ch the processi ng neans stores data defining an authorised user's
password, the processi ng neans being |l ocked in a secure node unti l
detected novenent data 5 corresponding to the security data is received.
17. A portable conputer as clainmed in any preceding claim further
conpri si ng a sound input device, the processing nmeans being responsive
to voice input signals from ﬂgr 1 derive al phanuneric data. 10

18. A port abl e1§é)rrput'er as clai "i'n ahy preceding claim including a

sound
1401

1001

1 26 51 76 101126 151176 201 226 251
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out put device, the processing neans being arranged to provide output of
speech or ot her sound signals derived fromstored data. . 15 .19. A
port abl eueymaaiser as clainmed in claim 17, further incl udpRfcBodicdefid

out put device in conbination with a radio transceiver whereby cellular or

radi o t el ephony networ ks may belZidelB 20. A portabl e conputer
as clainmed in any one of clains 1 to 8, including 20 radio transm ssion or
infrared transm ssion neans, the processing neans being responsi ve to
detected novenent data to output to the transm ssion neans signals
representative of the detected novenent. 21. A portabl e conputer
as clainmed in any one of clains 1 to 8, including 25 radio transm ssion-or
infrared transm ssion neans, the processing neans being responsive to-
detected novenent data to output to the transm ssion naaﬂé signal s .
representative of al phanuneric characters. - - 22. . portabl e conmputer
as clainmed in any preceding claim including radio 3( gnscei-ver neans,

t he processi ng neans being responsive to detected noje
identifies another device to cause the transm ssion (f
i ncluding a nessage for display. ~

nt dat a whi ch
dded signal s

9)]
32/

Serial4oaPC

Q
Te)
N

LCD Backlit

Microcontroller
Memory

30\

Photodiode

Fig.16.
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52\
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22 23. A portable conputer as clainmed in claimed in claim?22 in

which the =~ protessing neans is responsive to received encoded radio
signal s Woes28¥ate a pagi ng alert. 5 24, A poPE€EIGBE8BWEO Ut er as
clalmed in claim-23, in which the ﬁgge Iqert conprises a tone.

25. A portable conputer as clai ( “claim 23, in which the paging

al ert conprises a gperatj of a vibrating neans. 10 26. A
portabl e conputer as di %_ any of clainms 22 to 25, in which the
processi ng neans causes e di splBdy eof~a nessage derived fromthe

i nformation recei ved. 15 2K~
any preceding claim housed in a ca
hol di ng the conputer as a witi n%zst

rtabl e conputer as clained in
shaped to.facilitate a user. :

UP
uL uc UR
<:-—| CL cP CR :>
teFt | Pt bC DR__| migHT
DOWN
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28. portabl e conmputer as clained in cl a| @ _gk\ the casing
conprises - a radiused tri angul ar cross- sectl %53? U |
portion of: mLfngt h. 20 - A portable Sl T
claim28, in h the cagpﬁgwwmgolgggggowmmd sect| &z
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forﬁ@rwoml ﬁqenaﬁbaiﬁad@rﬁ.ed to rest [idl) inkenatih Pullication NihHaQer S awdmsd
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provide.a natural viewi ng angle o thmmmlm;@mgm zay S C 6By 1998n(06.65.99)
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(57) Abstract

A portable computer arranged to rest comfortably in the hand has a small display screen (5). Accelerometers capable of detecting
movemeiit of the pen with respect to gravity provide input to a microcontroler which selects from a number of viewing modes a response.
The pen may be held in either hand and output message to the screen will be oriented according to the location of the pen. Full personal
digital assistant functionality may be incorporated in a relatively small plastics casing and functions, such as calendar, contacts and the like
may be incorporated.




