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(57) Abstract

A radio pager device includes a dis-
play having a zoomed—out multiline mode
and a zoomed-—in single line mode for dis-
play of at least a portion of a series of
characters at a time extracted from a mes-
sage having an address or identification
code which is among those from which
the pager is authorized to extract mes-
sage data. The zoom mode is selectable
on either a system basis, by default, or
a message basis. The message specific
zoom mode is determined by accessing
display per address information stored in
volatile memory and programmable by the
user. In the single line mode, continuous
horizontal character by character scrolling
may be selected by the user and controlled
by key actuation to toggle between a sta-
tionary paused state and a continuously
scrolling state.

10

f12

THISISRTES




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
C1
CcM
CN
CuU
CZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsrael

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
™
TG
TJ
™
TR
TT
UA
UG
Us
vz
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

“WO 00/05691 PCT/EP99/04770

ALPHANUMERIC RADIO PAGER WITH MULTILINE DISPLAY AND
SYSTEM OR MESSAGE SELECTIVE ZOOM
WITH HORIZONTAL SCROLLING

1. Field of the Invention

The present invention relates to a device, such as a radio pager, a cellular phone
or a a cordless phone for receiving, demodulating and decoding wireless broadcast messages
including a series of characters from a predetermined character set, and displaying the
message as a few lines on a display. The present invention also relates to such a device
wherein messages of different types are broadcast and the device is programmed to recognize

one or more addresses or identification codes in extracting message data.

2. Description of the Related Art

Radio pagers presently in use have multi-line LCD displays for received text or
alphanumeric numeric messages, which displays have a fixed small number of lines, typically
two to four lines, each with a fixed width of about 15 to 20 characters. The messages can vary
over a wide range in length, ranging from those which fit on one line, such as a telephone
number or a stock quote, to long data messages of up to for example 6,400 characters. When a
received message contains more characters than can be displayed simultaneously, the message
can be advanced line by line to achieve a vertical scrolling of the message.

Further, pagers may receive a plurality of different types of messages as a result
of being preprogrammed with a plurality of respective different addresses or identification
codes used to extract messages. Typically, the different addresses include an individual
address for messages directed exclusively to the specific pager, and thereby to the individual
user thereof, one or more group addresses for messages directed to a group of pagers or users,
and one or more mail-drop addresses for subscription services of messages pertaining to news,
sports, weather, stocks, etc, respectively.

The inventor herein has become aware that users frequently have difficulty in
reading displayed messages on a multiline display of a modemn pager, due to the relatively
small size of the characters.

While the concepts of zooming and panning a display are well known for

computer graphics displays, and have also been suggested for personal communicators
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including graphics displays (see e.g. U.S. Patent No. 5,615,384 to Allard et al.), such concepts

are not generally applicable to radio pagers of a type having only a few lines of display for

characters.

It is an object of the present invention to improve the readability of displayed
messages on radio pager having a multiline display mode by providing for a zoom function in
which the displayed characters are increased in size either selectively or in dependence on the
message, albeit that pixels of the display for display of the message are reorganized into a
single line of characters having fewer characters per line than in the multiline mode.

It is a further object of the present invention to provide display control means
for advancement of the displayed portion of a long message in a manner which improves
readability.

It is yet another object of the present invention to provide a radio pager in
which a zoom display mode or other display modes for displaying message data are settable
either on a system basis or on a message basis.

Briefly, the aforementioned and other objects are satisfied by providing a radio
pager device including means for controlling the display of the pager device to display a series
of characters extracted from a received, demodulated and decoded message, wherein the
display controlling means is configured for causing selective display of at least a portion of the
extracted series of characters at a time in either a multiline mode or a single line mode. In
accordance with one aspect of the present invention, the display controlling means is
configured for selective horizontal character by character scrolling of the displayed portion of
the extracted series of characters under the control of a user when displayed in a single line
mode. Preferably, the user control of horizontal character by character scrolling includes
start/continue and pause control.

In accordance with other aspects of the invention the display may be selectively
placed by the user in the one-line mode or the multiline mode on a system basis, and/or the
mode used to display a message may be adapted automatically in dependence on the nature or
source of the message. In order to provide for such automatic adaption of display mode on a
message basis, the usual memory means for storing a plurality of different addresses or
identification codes with respect to which the pager is authorized to extract associated message
data, also stores message configuration information indicating display modes in

correspondence with the different addresses or identification codes, and the display controlling
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means is configured for causing selective display of the extracted message data in a display

mode selected in dependence upon the stored message configuration information associated

with the address or identification information corresponding to the message containing the

message data. In this way, the zoom display mode, or other display mode such as font or
character set, can be selected in dependence on the stored message configuration information,
allowing for an optimum display mode based upon the source or nature of the message.

Other objects, features and advantages of the present invention will become
apparent upon perusal of the following detailed description when taken in conjunction with the

appended drawing, wherein:

Figure 1A is a simplified front view of a radio pager in accordance with the
present invention including a display showing an illustrative message in a multiline display
mode;

Figure 1B is a front view of the radio pager which is similar to Figure 1A
except that the display is in a single line display mode and shows a beginning portion of the
illustrative message;

Figure 2 is a schematic block diagram of the circuitry of radio pager of the
present invention; and

Figure 3 is flow chart pertaining to control of the display of a message on the

pager carried out by the pager circuitry shown in Figure 2.

Referring first to Figures 1A and 1B of the drawing, a multiline alphanumeric
radio pager 10 in accordance with present invention is shown including a rectangular LCD bit
mapped display of suitable size and number of pixels consistent with the intended display
modes and character sizes. For example, where both two line and single line modes are
possible, an illustrative size of display 12 is 1.5 cm high by 4.0 cm wide and about 45 pixels
high by 120 pixels wide. Where the multiline mode is more than two lines, such as three or
four lines, the height of display 12 would be larger in both dimension and number of pixels.
Also shown are a "menu” key M, "select” key S and "do" key D or other suitable assortment of
keys provided for the user to actuate in setting user configurable or settable data, features or
modes of pager 10, including the display mode, and also used to recall pages or messages and

manipulate the view thereof as shown on display 12. Such manipulation of the view includes
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selectively advancing or scrolling a message which is too long to be seen at one time in the
current display mode. Display 12 also typically shows icons (not shown) indicative of the
status or number of messages, or which serve as changeable or highlightable objects providing
visual feedback when manipulating the aforementioned keys.

In the two line mode shown in Figure 1A, when a monospace font is employed,
each character may be 7 pixels high by 5 pixels wide with a one pixel wide separator between
adjoining characters and at least a one pixel high separator between adjoining lines. A
proportional font could also be employed, in which case the case the indicated character size
pertains to the widest characters thereof. Further, for appropriate readability, the text of the
message is formatted such that words are not split between lines. If the message were longer
than could be displayed simultaneously, the displayed message could be advanced or vertically
scrolled two lines at a time in a conventional manner using an appropriate key or key
sequence.

In the single line or zoom mode shown in Figure 1B, the characters are larger in
both horizontal and vertical dimension than in the two line mode, for example 10 pixels high
by 7 pixels wide or 14 pixels high by 10 pixels wide for a monospace font, but the horizontal
separators between adjoining characters are preferably maintained at one pixel wide. As will
become clearer from the later discussion, in the single line mode either horizontal character by
character scrolling or vertical line by line scrolling may be selectively employed to advance a
message which is longer than can be displayed at one time. When horizontal scrolling is
employed, partial words may at times appear at either or both ends of a line, as illustrated in
Figure 1B, but the result is readable since the scrolling is done at a steady user selectable rate.

The internal circuitry of pager 10 is shown in Figure 2, and includes an RF
receiver and detector section 32 which receives broadcast RF paging signals from antenna 30
in a predetermined standard frequency band. The received paging signals, which are formatted
in accordance with a predetermined paging protocol, e.g. FLEX (a trademark of Motorola) or
APOC, are decoded in decoder 34, and provided to microprocessor 36 as pages.
Microprocessor 36 provides a bitmap to LCD driver section 38a of LCD display system 38
which controls LCD display section to display alphanumeric characters and/or icons indicative
of messages or pages, configuration states of pager 10, or other data such as the time, alarms
or canned messages.

As is conventional, the pages include address or identification code portions
which the microprocessor examines to determine if the pagé is intended for pager 10 or the

pager has the right to extract the message data therein, by comparing them to addresses or



10

15

20

25

30

-WO 00/05691 PCT/EP99/04770

5

identification codes stored generally in section 40c of nonvolatile memory system 40 which
microprocessor 36 has read only access to. Memory section 40c is typically implemented as an
EEPROM so that the addresses or identification codes can be programmed therein when the
pager is issued to the user. Nonvolatile memory system 40 further includes a section 40a for
the programs and program related data used by the microprocessor, and a section 40b for font
and icon data indicating for a fundamental rectangular array of pixels making up each
particular character or icon, which pixels are black and which are white. Canned messages
(not shown) may also be stored in nonvolatile memory system 40. Memory system sections
40a and 40b are typically implemented as ROMs, the programs and data stored therein
constituting firmware.

In determining whether pager 10 has authority to extract a received, detected
and decoded message, microprocessor 36 examines message fields specifically provided for
addresses or identification codes, as well as data in extended address fields or predetermined
message data fields in accordance with the particular standard paging protocol utilized. The
addresses or identification codes of messages which the pager 10 has access rights to include
at least one or more assigned to pager 10 exclusively, possibly one or more for messages
directed to a group of pagers or users, and possibly one or more for mail-drop subscription
services of messages pertaining to news, sports, weather, stocks, etc, respectively, which are
essential assigned to the information provider.

Microprocessor 36 has read/write access to a volatile memory system or RAM
42, which includes a section 42a for system configuration data indicating among other things
the instantaneous system configuration states of pager 10, a section 42b for message data
extracted by microprocessor 36 from received, detected and demodulated messages which it
determines pager 10 has the right to extract, and also a section 42¢ which contains a table
indicating on an address by address basis, the display configuration to be used for message
data contained in messages having that address. The message specific display configuration
includes notably whether or not the display is to be zoomed. i.e. whether multiline or single
line mode is to be used, and may include other information. such as the particular font or
character set to be used.

The microprocessor also receives input from keys 44, which refers collectively
to "menu” key M, "select" key S, and "do" key D, and controls a conventional alert means 46
including flashing light (not shown), speaker (not shown) as for producing a beeping noise,

and vibrator (not shown) which are selectively used to alert the user to a received message or a
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programmed alarm, in dependence on the instantaneous system configuration states indicated
by the data stored in memory section 42a.

The operation of pager 10 in relation to the selection of a zoom state for
displaying a message will be best understood with reference to the flowchart shown in Figure
3, which indicates steps performed by microprocessor 36 under program control. Therein,
firstly in step 52 a message or page is received or a desired message or page number is
recalled from memory section 42b by suitable manipulation of at least on of keys 44, in
particular "do" key D. Then, in step 54a, memory section 42a is checked to determine the
system display configuration, and memory section 42b is checked using the address or
identification information of the message from which the message data was extracted as an
index to determine if there is a stored display configuration therefor. The system display
configuration is utilized as a default unless a message specific display configuration is stored
in memory section 42c for the address or identification code associated with the particular
address, in which case the message specific display configuration is used. Further, the system
display configuration may be changed by the user at any time in step 54b utilizing keys 44. An
illustrative manipulation of keys 44 for such purpose include actuation of "menu" key M until
a "ZOOM IN/OUT" display appears with icons such as "+" and "-" indicating zoom in or out
direction which icons are selectable in response to actuation of the "select" key, and then
actuation of the "do" key with respect to the selected zoom direction.

Execution of the display control procedure branches at step 56 in dependence
on whether the multiline mode or single line mode for a particular message has been
determined in the preceding steps 54a, 54b on a system basis by default, or based upon the
message. When the multiline mode is to be used, then step 58 is reached wherein to view a
long message vertical line advance is implemented in response to user actuation of one or
more of keys 44, such as "do" key D. Preferably, for good readability, in response to each
actuation of "do" key D the message is instantaneously advanced by as many lines as there are
on the display. If desired, an advance of the message by a single line may be implemented in
response to each actuation of one of keys 44 to achieve a vertical scrolling effect.

When, on the other hand, the single line mode is to be used, execution of the
procedure branches from step 56 to a step 60 wherein either a horizontal scroll speed is
selected or line by line vertical advance is selected. The selection is made by appropriate
manipulation of keys 44. For example, actuation of the "menu” key may cause the display of a
"SCROLL SPEED" menu including icons representing slow, medium or fast continuous

horizontal character by character scrolling, or line by line vertical advance. The icons are
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navigated between by actuation of the "select” key S, and a selected icon corresponding to a
desired horizontal scrolling speed or to vertical line by line advance is chosen by actuation of
the "do" key D.

Execution of the display control procedure branches in dependence upon
whether a horizontal scrolling speed or vertical line by line advance has been selected in step
60 for the single line mode. If line by line advance has been chosen, then step 58 is reached
where the message is caused to advance instantaneously by one line in response to each
actuation of a particular one of keys 44, specifically the "do" key. If however a horizontal
scrolling speed has been chosen in step 60, then the branching causes step 64 to be reached in
which continuous horizontal character by character scrolling at the chosen speed is controlled
in response to actuation of one or more of keys 44. Preferably, a toggle between a stationary
paused state and a horizontal scrolling state of the displayed message is implemented in
response to sequential actuations of a single one of keys 44, such as the "do" key D. Thus
pressing "do" key D when the message is in a stationary paused state causes horizontal
scrolling to start or begin, whereas pressing "do" key D when the message is scrolling
continuously horizontally at the chosen speed will pause the horizontal scrolling so that a
displayed portion of the message is stationary.

Memory section 42c¢ is preferably programmable by the user by a procedure
employing key actuations and menus similar to those used in step 54b after cycling through
each different source type of message in response to actuation of an appropriate one or more
of keys 44. Alternatively, the zoom configuration for each address may be programmed into
nonvolatile memory system 40 when authorized addresses or identification codes are
programmed therein.

It should be appreciated that the objects of the present invention have been
satisfied by providing a pager whose display configuration can be chosen on a system or
message basis.

While the present invention has been described in particular detail, it should
also be appreciated that numerous modifications are possible within the intended spirit and
scope of the invention. For example, the specific display configuration for particular messages

may be stored with or appended to the messages.
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CLAIMS:

1. A wireless communication device comprising:

means (30,32,34)for receiving and demodulating an RF signal, and for
decoding messages from the received and demodulated RF signal, which messages contain at
least one address or identification code and associated message data corresponding to a series
of characters to be displayed:

memory (40,42,) means for storing one or more addresses or identification
codes with respect to which the wireless communication device is authorized to extract
associated message data; and

means (36) for extracting from the decoded messages the series of characters
corresponding to message data associated with the stored addresses or identification codes;

a display means (38) having a multiline mode and a single line mode for display
of at least a portion of the series of characters at a time; and

means (36,38a) for controlling said display means to display the series of
characters extracted from a message;

wherein said display controlling means (36,38a) is configured for causing
selective display of at least a portion of the extracted series of characters at a time in either
said multiline mode or said single line mode, and for selective horizontal character by
character scrolling of the displayed portion of the extracted series of characters under the

control of a user when displayed in a single line mode.

2. The device as claimed in Claim 1, wherein said memory means (40,42) is for
storing a plurality of different addresses or identification codes with respect to which the pager
is authorized to extract associated message data, and for storing message configuration
information indicating respective multiline or single line display modes corresponding with
said different addresses or identification codes, and wherein said display controlling means
(36,38a) is configured for causing selective display of the extracted message data in either said
multiline mode or said single line mode, in dependence upon the stored message configuration
information corresponding to the address or identification code of the message containing the

extracted message data.
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3. The device as claimed in Claim 1, wherein said user control of horizontal

character by character scroliling includes start/continue and pause functions(64).

4. The device as claimed in Claim 2, wherein said user control of horizontal
character by character scrolling includes a single key (D) toggling between start/continue and

pause functions.

5. A wireless communication device comprising:

means (30,32,34,) for receiving and demodulating an RF signal, and for
decoding messages from the received and demodulated RF signal, which messages contain at
least one address or identification code and associated message data corresponding to a series
of characters to be displayed,;

memory means (40,42) for storing one or more addresses or identification codes
with respect to which the wireless communication device is authorized to extract associated
message data; and

means (36) for extracting from the decoded messages the series of characters
corresponding to message data associated with the stored addresses or identification codes;

a display means (38) having a plurality of different display modes for display of
at least a portion of the series of characters at a time, each display mode providing a different
appearance of a displayed series of characters; and

means (36,38a) for controlling said display means to display the series of
characters extracted from a message;

wherein said memory means (40,42) is for storing a plurality of different
addresses or identification codes with respect to which the pager is authorized to extract
associated message data, and for storing message configuration information indicating
respective display modes in correspondence with said different addresses or identification
codes, and wherein said display controlling means (36,38a) is configured for causing selective
display of the extracted message data in a display mode selected in dependence upon the
stored message configuration information associated with the address or identification code of

the message containing the extracted message data.
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