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(57) ABSTRACT 

Described are methods for entering and editing data strings 
that are inputted into cellular telephones having a screen. In 
one method, all basic Hangul consonants and some of the 
compound Hangul consonants are included in a candidate 
consonant list and all basic Hangul voWels and some of the 
compound voWels are included in a candidate voWel list. 
The candidate consonant and voWel lists are alternatively 
displayed on a component display region (906) located on 
the screen. For form a Korean character, a user can select 

consonant(s) and voWel from the candidate consonant and 
voWel lists. To form a compound Hangul component that is 
not included in either the candidate consonant list or the 
candidate voWel list, the user selects a basic Hangul com 
ponent as a ?rst part of the compound Hangul component 
from either the candidate consonant list or the candidate 
voWel list. The user then re-displays the candidate consonant 
list or the candidate voWel list and selects a basic Hangul 
component as a second part of the compound Hangul 
component. A compound Hangul component is formed by 
combing the tWo selected basic Hangul components and 
displayed in a data string display region (904) located on the 
screen. In another method, a data string can be formed using 
both Hangul and ASCII characters. In yet another method, a 
data string can include unusual characters that are invalid to 
the existing cellular telephone. In still another method, 
editing can be made at any position of a data string that is 
inputted to the cellular telephones. 

60 Claims, 13 Drawing Sheets 
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METHOD AND APPARATUS FOR ENTERING 
DATA STRINGS INCLUDING HANGUL 
(KOREAN) AND ASCII CHARACTERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This patent application is a continuation of US. patent 
application Ser. No. 09/234,429 of Soon Ko ?led Jan. 20, 
1999, now US. Pat. No. 6,430,314. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to a method and apparatus 
for entering data strings including Hangul (Korean) and/or 
ASCII characters into electronic devices and, more 
speci?cally, to a method and apparatus for forming data 
strings by selecting Hangul character components displayed 
on a relatively small display region and selecting ASCII 
characters from a key panel. 

2. Related Art 

To effectively marketing electronic devices such as cel 
lular telephone and personal digital assistant (PDA) in 
Korean market, the instruction and information displayed on 
these electronic devices should be primarily in Korean 
language. The Korean Written language uses tWo types of 
characters: Hangul and Hanj a. Hangul is the native name for 
the Korean language, and Hanja is the Korean name for 
ideographic characters of Chinese origin. The Hanja char 
acters are usually used in more formal Written communica 
tions. Most daily communications are Written in Hangul. 
Therefore, it is necessary to provide a mechanism to alloW 
users to enter Hangul characters into electronic devices, 
because some information in electronic devices needs to be 
customiZed by individual users. 

Hangul characters are composed of Hangul components 
Which include thirty consonants and tWenty one voWels. 
Conventionally, the Whole set of Hangul consonants and 
voWels are assigned to the keys on a keyboard. For example, 
the thirty Hangul consonants and tWenty one voWels can be 
assigned to a computer keyboard having no more than ?fty 
keys When used With the SHIFT and ALT keys. HoWever, the 
conventional method is not suitable for portable electronic 
devices Which have feW keys or do not have a keyboard at 
all. An external keyboard could be attached to these portable 
electronic devices. HoWever, it is inconvenient to do so due 
to the small siZe of these portable electronic devices. 
Furthermore, portable electronic devices typically have a 
relatively small display region. This increases the dif?culty 
of entering Hangul characters into the portable electronic 
devices. 

The existing cellular telephones are not user friendly in 
entering data strings. Speci?cally, the existing cellular tele 
phones are unable to enter a data string including both 
Hangul and ASCII characters. In addition, the existing 
cellular telephones are only able to accept valid, fully 
constructed Hangul characters. For example, the existing 
cellular telephones do not accept one Hangul consonant, tWo 
Hangul consonants, or tWo Hangul voWels as a valid Hangul 
input. Furthermore, the existing cellular telephone are 
unable to delete and insert a character in a middle position 
of a data string. To delete a character in a middle position of 
a data string, a user has to delete all trailing characters up to 
that character. Similarly, to insert a character in a middle 
position of a data string, a user has to delete all characters 
up to that position, enter the character needed to be inserted, 
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2 
and then re-enter all the earlier erased trailing characters. 
These shortcomings are inconvenient for users to entering 
data strings to cellular telephones. 

There is, therefore, a need to provide an improved method 
and apparatus for entering Hangul characters into electronic 
devices that have feW keys or do not have a key board. 

There is another need to provide an improved method and 
apparatus for entering Hangul characters into electronic 
devices that have a relatively small display region. 

There is also another need to provide an improved method 
and apparatus for entering a data string including both 
Hangul and ASCII characters. 

There is yet another need to provide an improved method 
and apparatus for entering unusual Hangul component com 
binations. 

There is still another need to provide an improved method 
and apparatus for deleting and inserting a character in the 
middle position of a data string. 
The present invention provides the methods and appara 

tuses to meet these needs. 

SUMMARY OF THE INVENTION 

To overcome the shortcomings in the available art, the 
present invention provides novel methods for forming 
Hangul characters on electronic devices. 

In one aspect, the present invention provides a method for 
selecting Hangul components to form Hangul characters. 
The Hangul components include a plurality of ?rst type 
basic components and a plurality of ?rst type compound 
components. Each of the ?rst type compound components is 
composed of tWo ?rst type basic components. The Hangul 
components further include a plurality of second type basic 
components and a plurality of second type compound com 
ponents. Each of the second type compound components is 
composed of tWo second type basic components. The 
method comprises the steps of: (a) forming a ?rst list 
including all the ?rst type basic components; (b) forming a 
second list including all the second type basic components; 
(c) displaying the ?rst list on a ?rst screen region located on 
a screen, and inputting a ?rst Hangul component by select 
ing a ?rst type basic component from the ?rst list; (d) if the 
?rst Hangul component is a ?rst type compound component, 
displaying the ?rst list in the ?rst display region, selecting a 
?rst type basic component from the ?rst list, and forming the 
?rst Hangul component by combining the ?rst type basic 
component selected in the step (c) With the ?rst type basic 
component selected in the step (d); and (e) displaying the 
second list on the ?rst region to replace the ?rst list, and 
inputting a second Hangul component by selecting a second 
type basic component. 

In another aspect, the present invention provides a method 
for forming a Hangul character by selecting Hangul com 
ponents from a consonant group and a voWel group. The 
consonant group contains a plurality of basic consonants and 
a plurality of compound consonants. Each of the compound 
consonants is composed of tWo of the basic consonants. The 
voWel group contains a plurality of basic voWels and a 
plurality of compound voWels. Each of the compound voW 
els is composed of tWo of the basic voWels. The method 
comprises the steps of: (a) forming a consonant list contain 
ing all the basic voWels and some of the compound conso 
nants; (b) forming a voWel list containing all the basic 
voWels and some of the compound voWels; (c) displaying 
the consonant list on a ?rst screen region located on a screen; 
(d) selecting a consonant from the consonant list displayed 
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on the ?rst screen region; (e) displaying the vowel list on the 
?rst screen region to replace the consonant list; selecting 
a voWel from the voWel list displayed on the ?rst screen 
region; and (g) forming a Hangul character by combining 
the selected consonant and voWel. 

In also another aspect, the present invention provides a 
method for entering a data string including both Hangul and 
ASCII characters into an electronic device having a screen 
and key panel. The method comprises the steps of: display 
ing at least one Hangul list containing a plurality of Hangul 
components on a ?rst display region located on the screen; 
inputting at least one Hangul character by selecting at least 
one Hangul component from the list displayed in the ?rst 
region; inputting at least one ASCII character by selecting at 
least one ASCII character from the key panel; and forming 
the data string using the inputted Hangul character and the 
inputted ASCII character. 

In yet another aspect, the present invention provides a 
method for entering a Hangul character into an electronic 
device having a screen. The method comprises the steps of: 
displaying a plurality of Hangul consonants; selecting one of 
the consonants; indicating a completion of the selection; and 
forming a Hangul character using the selected consonant. 

In still another aspect, the present invention provides a 
method for entering a Hangul character into an electronic 
device having a screen. The method comprises the steps of: 
displaying a plurality of Hangul voWels; selecting one of the 
voWels; indicating a completion of the selection; and form 
ing a Hangul character using the selected voWel. 

The present invention also provides the apparatuses for 
performing the steps in the methods discussed above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objectives, features and advan 
tages of the invention Will be more readily understood upon 
consideration of the folloWing detailed description of certain 
preferred embodiments of the invention, taken in conjunc 
tion With the accompanying draWings. 

FIG. 1 depicts fourteen basic Hangul consonants; 
FIG. 2 depicts siXteen compound Hangul consonants; 
FIG. 3 depicts ten basic Hangul voWels; 
FIG. 4 depicts eleven compound Hangul voWels; 
FIG. 5 depicts a candidate consonant list including the 

fourteen basic Hangul consonants and four of the sixteen 
compound Hangul consonants, in accordance With the 
present invention; 

FIG. 6 depicts a candidate voWel list including the ten 
basic Hangul voWels and four of the eleven Hangul com 
pound voWels, in accordance With the present invention; 

FIG. 7A depicts the front vieW of a cellular telephone that 
has the capability of entering Hangul and ASCII characters, 
in accordance With the present invention; 

FIG. 7B depicts the side vieW of the cellular shoWn in 
FIG. 7A; 

FIG. 8 depicts a block diagram, illustrating some com 
ponents of the cellular telephone shoWn in FIG. 7A; 

FIG. 9 depicts a sequence of screen shots, illustrating a 
process of selecting Hangul components, forming Hangul 
characters, and entering the formed Hangul characters into 
the cellular telephone shoWn in FIG. 7A, in accordance With 
the present invention; 

FIG. 10 depicts a sequence of screen shots, illustrating a 
process of constructing a compound voWel, in accordance 
With the present invention; 

10 

15 

25 

35 

40 

45 

55 

65 

4 
FIG. 11 depicts a sequence of screen shots, illustrating a 

process of entering a data string including both the Hangul 
and ASCII characters, in accordance With the present inven 
tion; 

FIG. 12 depicts a sequence of screen shots, illustrating a 
process of behavior of the cellular telephone When there is 
no room for further entering characters, in accordance With 
the present invention; and 

FIG. 13 depicts a sequence of screen shots, illustrating a 
process of entering a data string containing unusual Hangul 
consonant combinations that are invalid to conventional 
cellular telephones but valid to the cellular telephone in 
accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention provides novel methods and appa 
ratuses for entering data strings into electronic devices that 
have a relatively small display screen and feW input keys. 
A Hangul character is a single syllabic character formed 

by combining one or tWo Hangul consonants With a Hangul 
voWel. FIG. 1 shoWs fourteen basic Hangul consonants. 
FIG. 2 shoWs siXteen compound Hangul consonants, each of 
Which is formed by combining tWo or more basic Hangul 
consonants. FIG. 3 shoWs ten basic Hangul voWels. FIG. 4 
shoWs eleven compound Hangul voWels, each of Which is 
formed by combining tWo or more basic Hangul voWels. As 
shoWn in FIGS. 1—4, Hangul includes a total thirty of 
consonants and tWenty one voWels. FIG. 5 shoWs a candi 
date consonant list including the fourteen basic Hangul 
consonants and most frequently used four of the siXteen 
Hangul compound consonants FIG. 6 shoWs a candidate 
voWel list including the ten basic Hangul voWels and most 
frequently used four of the eleven Hangul compound voW 
els. 

In the present invention, the candidate consonant list and 
the candidate voWel list are alternatively displayed in a 
display region so that a user can alternatively select a Hangul 
consonant and a Hangul voWel from these tWo lists, respec 
tively. To form a Hangul character, a user can select Hangul 
components from the candidate consonant list and/or the 
candidate voWel list. To form a compound Hangul consonant 
that is not included in the candidate consonant list, after 
selecting a ?rst basic Hangul consonant from the candidate 
consonant list, the user re-displays the candidate consonant 
list and selects a second basic Hangul consonant from the 
candidate consonant list. Similarly, to form a compound 
Hangul voWel that is not included in the candidate voWel 
list, after selecting a ?rst basic Hangul voWel from the 
candidate voWel list, the user re-displays the candidate 
voWel list and selects a second basic Hangul voWel from the 
candidate voWel list. 

FIG. 7A shoWs a front vieW of a cellular telephone 700, 
Which has the capability of entering Hangul and ASCII 
characters in accordance With the present invention. 
As shoWn in FIG. 7A, the cellular telephone 700 includes 

a display screen 702, an antenna 704, and a control panel 
706. The control panel 706 includes a jog dial Wheel 708 and 
a key panel 710, including tWelve alpha/numeric keys. The 
jog dial Wheel 708 can be moved in three directions (turn-up, 
turn-doWn, and press-in), as indicated by the three arroWs. 
The cursor 916, 1016, 1116, 1216, or 1316 (as Will be 
discussed in greater detail in connection With FIGS. 9, 10, 
11, 12, and 13) displayed on the display screen 702, can be 
moved to the left and right by turning the jog dial Wheel 708 
up and doWn, respectively. A component (or a command) 
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displayed on the display screen 702 can be selected (or 
activated) by ?rst moving the cursor 916, 1016, 1116, 1216, 
or 1316 to the component (or the command) and then 
pressing-in the jog dial Wheel 708. 

FIG. 7B shoWs a side vieW of the cellular telephone 700 
is shoWn to illustrate the side vieW of the jog dial Wheel 708. 

FIG. 8 shoWs a block diagram 800 to illustrate some 
components of the cellular telephone 700 shoWn in FIG. 7A, 
in accordance With the present invention. 

The block diagram 800 includes a processor 804, an I/O 
(input and output) interface circuit 805, a graphic I/O 
interface circuit 806, a memory 808, and a bus 810. The 
processor 804, the I/O interface circuit 805, the graphic I/O 
interface circuit 806, and the memory 808 are all coupled to 
the bus 810. 

The memory 808 includes: (1) a component storage 813 
for storing Hangul components (including Hangul conso 
nants and voWels) and ASCII characters, (2) a data memory 
815 for storing data strings entered into the cellular tele 
phone 700, and (3) an application memory 820 for storing an 
application to form data strings in accordance With the 
present invention. 

The processor 804 controls the operations of the I/O 
interface circuit 805, the graphic I/O interface circuit 806, 
the memory 808, and the display region 702. More 
speci?cally, the processor 804 is able to: (1) get access to the 
Hangul components and ASCII characters stored in the 
component storage 813, (2) interact With the control panel 
706 via the I/O interface circuit 805, (3) display the Hangul 
components and ASCII characters stored in the component 
storage 813 on the display region 702 via the graphic I/O 
interface circuit 806, (4) eXecute the application stored in the 
application memory 820 to form data strings, and (5) store 
the data strings in the data memory 815. 

In response to a user’s movement of the jog dial Wheel 
708 or a user’s press of any key on the key panel 710, the 
control panel 706 generates a request signal, Which is in turn 
sent to the processor 804 via the I/O interface circuit 805. In 
response, the processor 804 eXecutes the application stored 
in the application memory 820, thereby performing a par 
ticular function for the request signal. 

FIG. 9 shoWs a sequence of screen shots sequentially 
displayed on the display screen 702 to illustrate a process of 
selecting Hangul components, forming Hangul characters, 
and entering the formed Hangul characters into the cellular 
telephone 700, in accordance With the present invention. 

In describing the process shoWn in FIG. 9, it is assumed 
that the cellular telephone is set in a data entering mode for 
enabling the processor 804 to eXecute the application stored 
in the application memory 820, thereby alloWing the user to 
input a ?rst component into the cellular telephone 700. Once 
the cellular telephone 700 is set in the data entering mode, 
it can be sWitched betWeen an appending mode or in an 
editing mode. The cellular telephone 700 is in an appending 
mode When the user places neW data at the end position of 
a data string. The cellular telephone 700 remains in the 
appending mode so long as the neWly inputted data is placed 
at a data string’s end position, Which does not have pre 
eXisting data. The cellular telephone 700 is in an editing 
mode When the user either inserts or deletes. The input 
position change over the previously entered data is consid 
ered as an editing mode action. Since the cursor 918 (1018 
in FIG. 10, 1118 in FIG. 11, 1218 in FIG. 12, and 1318 in 
FIG. 13) indicates the position of a subsequent operation to 
a data string, the application can determine Whether the 
cellular telephone 700 should be set in an appending mode 
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6 
or an editing mode by detecting the position of the cursor 
918 (1018 in FIG. 10, 1118 in FIG. 11, 1218 in FIG. 12, and 
1318 in FIG. 13). 
Screen Shot 920: 
The screen shot 920 has siX display regions 902, 904, 906, 

908, 910, and 912. The region 902 displays “name” in 
Hangul. The regions 904 displays the data string entered by 
a user. The region 906 alternatively displays the candidate 
consonant list and the candidate voWel list. The region 908 
displays a command “save” in Hangul for saving the data 
string that are displayed in the region 904. The regions 910 
displays a command “delete” in Hangul. In an appending 
mode, the selection of the “delete” command deletes a 
Hangul component or an ASCII character Which Was last 
entered. HoWever, in an editing mode, the selection of the 
“delete” command deletes a Hangul character (Which may 
include up to four Hangul components) or an ASCII char 
acter indicated by the cursor 918, 1018, 1118, 1218, or 1318. 
The region 906 contains a cursor 916 and tWo display 

lines. Each display line contains ten full-siZe spaces, and 
each full-siZe space contains tWo half-siZe spaces. AHangul 
character occupies a full-siZe space, and an ASCII character 
occupies a half-siZe space. Since the cellular telephone 700 
is currently set in an appending mode to input a ?rst 
component of a data string, the region 916 displays the 
candidate consonant list and the cursor 916 points to the ?rst 
consonant in the candidate consonant list. 
The cursor 916 can be moved to the left and right in the 

regions 906, 908, 910 and, 912, by turning the jog dial Wheel 
708 up and doWn, respectively. Speci?cally, When the cursor 
916 is located at the last space of the ?rst display line, further 
turning the jog dial Wheel 708 doWn moves the cursor 916 
to the ?rst space of the second display line. When the cursor 
916 is located at the last Hangul character of the second 
display line, further turning the jog dial Wheel 708 doWn 
moves the cursor 916 to the region 908. When the cursor 916 
is located in the region 908, continuously turning the jog dial 
Wheel 708 doWn moves the cursor 916 from the region 908 
to the region 912 through the region 910. When the cursor 
916 is located at the right arroW “Q” icon of the region 912, 
further turning the jog dial Wheel 708 doWn moves the 916 
to the ?rst space of the ?rst display line in the region 906. 

Similarly, When the cursor 916 is located in the region 
912, continuously turning the jog dial Wheel 708 up moves 
the cursor 916 from the region 912 to the region 908 through 
the region 910. When the cursor 916 is located in the region 
908, further turning the jog dial Wheel 708 up moves the 
cursor 916 to the last Hangul character of the second display 
line. When the cursor 916 is located at the ?rst space of the 
second display line, further turning the jog dial Wheel 708 up 
moves the cursor 916 to the last space of the ?rst display 
line. When the cursor 916 is located at the ?rst display line 
in the region 906, further turning the jog dial Wheel 708 up 
moves the cursor 916 to the right arroW “Q” icon in the 
region 912. 
The region 904 has siX full-siZe spaces and contains a 

cursor 918. The cursor 918 can be moved a full-siZe space 
or a half-siZe space, depending Whether the character to be 
pointed by the cursor 918 is a Hangul character or an ASCII 
character. 
The region 912 displays three symbols, namely a left 

arroW “Q” icon, a “space” character, and a right arroW “Q” 
icon. The selection of the left arroW “Q” moves the cursor 

918 (1018 in FIG. 10, 1118 in FIG. 11, 1218 in FIG. 12, or 
1318 in FIG. 13) one half-siZe space or one full-siZe space 
to the left in the region 904 (1004 in FIG. 10, 1104 in FIG. 
11, 1204 in FIG. 12, or 1304 in FIG. 13), depending on 
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Whether the character to be pointed by the cursor 918 is a 
Hangul or an ASCII character. The selection of the “space” 
character appends or inserts an ASCII space character into 
the region 904 (1004 in FIG. 10, 1104 in FIG. 11, 1204 in 
FIG. 12, and 1304 in FIG. 13). The selection of the right 
arroW “Q” icon moves the cursor 918 (1018 in FIG. 10, 
1118 in FIG. 11, 1218 in FIG. 12, and 1318 in FIG. 13) one 
half-size space or one full-size space to the right in the 
region 904 (1014 in FIG. 10, 1104 in FIG. 11, 1204 in FIG. 
12, and 1304 in FIG. 13), depending on Whether the char 
acter to be pointed by the cursor 918 is a Hangul or an ASCII 
character. In an appending mode, the selection of right arroW 
“Q” icon also inserts a delimiter indicating completion of a 
Hangul character. 

In the process of entering a Hangul character, the region 
906 alternatively displays the candidate consonant and 
voWel lists Without requiring a user’s intervention. To 
re-display a Hangul candidate list previously displayed, a 
user can presses-in and holds the jog dial Wheel 708, 
indicating a request to re-display the previous Hangul can 
didate list. In response, the processor 804 eXecutes the 
application to sWitch to the Hangul candidate list previously 
displayed. 

In FIG. 9, all other screen shots have the same layout as 
screen shot 920. 
Screen Shot 922: 

To select the tenth Hangul consonant from the candidate 
consonant group, the user moves the cursor 916 to the tenth 
full-size component of the ?rst display line in the display 
region 916 and presses-in the jog dial Wheel 708. In 
response, the processor 804 eXecutes the application stored 
in the application memory 820 to select the tenth Hangul 
consonant from the candidate consonant list and display the 
selected Hangul consonant in the region 904. The processor 
804 then eXecutes the application to display the candidate 
voWel list in the region 906. 
Screen Shot 924: 

In the screen shot 924, the consonant selected from the 
screen shot 922 is displayed in the region 904. In the region 
906, the candidate consonant list in the screen shot 922 is 
automatically replaced by the candidate voWel list, and the 
cursor 916 automatically points to the ?rst voWel in the 
candidate voWel list. To select the third voWel from the 
candidate voWel list, the user moves the cursor 916 to the 
third full-size component of the ?rst display line in the 
display region 906 and presses-in the jog dial Wheel 708. In 
response, the processor 804 eXecutes the application to 
select the third Hangul voWel from the candidate voWel list 
and displays the Hangul voWel selected in the screen shot 
924, together With the Hangul consonant selected in the 
screen shot 922, in the region 904. The processor 804 then 
eXecutes the application to display the candidate consonant 
list in the region 906. 
Screen Shot 926: 

In the screen shot 926, a character constructed from the 
tWo components selected in the screen shots 922 and 924 is 
displayed in the region 904. In region 906, the candidate 
voWel list in the screen shot 924 is automatically replaced by 
the candidate constant list, and the cursor 916 automatically 
points to the ?rst voWel in the candidate voWel list. 
Screen Shot 928: 

To select the siXth consonant from the candidate conso 
nant list, the user moves the cursor 916 to the siXth full-size 
component of the ?rst display line in the region 906 and then 
presses-in the jog dial Wheel 708. In response, the processor 
804 eXecutes the application to select the siXth Hangul 
consonant from the candidate consonant list and displays the 
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8 
Hangul consonant selected in the screen shot 928, together 
With the Hangul components selected in the screen shots 922 
and 924, in the region 904. The processor 804 then eXecutes 
the application to display the candidate voWel list in the 
region 906. 
Screen Shot 930: 

In the screen shot 930, a character constructed from the 
three components selected in the screen shots 922, 924 and 
928 is displayed in the region 904. In the region 906, the 
candidate consonant list is automatically replaced by the 
candidate voWel list, and the cursor 916 automatically points 
to the ?rst voWel in the candidate voWel list. At the screen 
shot 930, the process can be led to four paths: 

(1) path one, including the screen shots 932, 934, and 935, 
to enter an explicit delimiter to indicate the completion 
of a character; 

(2) path tWo, including the screen shots 936, 938, and 939, 
to delete the last component previously entered; 

(3) path three, including the screen shots 940, 942, 944, 
and 945, to construct a compound consonant; and 

(4) path four, including 946, 948, 950, 952, 954, 956, 958, 
960, 962, 964, 966, 968, 970, 972, 974, 976, 978, 980, 
982, 984, and 986, to further enter Hangul and ASCII 
characters. 

Screen Shot 932: 
To indicate that the three selected components has formed 

the ?rst Hangul character, the user moves the cursor 906 to 
the right arroW “Q” icon in the region 912 and presses-in the 
jog dial Wheel 708. The right arroW “Q” icon is an eXplicit 
delimiter to indicate the completion of a character. In 
response, the processor 804 eXecutes the application to 
move the cursor 918 one full-size space to the right in the 
region 904. The processor then eXecutes the application to 
display the candidate consonant list on the region 906. 
Screen Shot 934: 

In the screen shot 934, the cursor 918 is moved a full-size 
space to the right, and the candidate voWel list in the screen 
shot 932 is automatically replaced by the candidate conso 
nant list. 
Screen Shot 935: 

To save the data string shoWn in the screen shot 934, the 
user moves the cursor 916 to the region 908 and then 
presses-in the jog dial Wheel 708. In response, the processor 
804 eXecutes the application to save the data string shoWn in 
the screen shot 934 into the data memory 815. 
Screen Shot 936: 

To delete the Hangul component that Was last entered, the 
user moves the cursor 916 to the region 910 and presses-in 
the jog dial Wheel 708. Since the cellular telephone 700 is 
noW in an appending mode, the processor 804 eXecutes the 
application to delete the last Hangul component previously 
entered. The processor 804 then eXecutes the application to 
display the candidate consonant list in the region 906. 
Screen Shot 938: 
As shoWn in the screen shot 938, the last Hangul com 

ponent previously entered is deleted. The candidate voWel 
list in the screen shot 936 is automatically replaced by the 
candidate consonant list. 
Screen Shot 939: 

To save the data string shoWn in the screen shot 938, the 
user moves the cursor 916 to the region 908 and then 
presses-in the jog dial Wheel 708. In response, the processor 
804 eXecutes the application to save the data string shoWn in 
the screen shot 938 into the data memory 815. 
Screen Shot 940: 
The screen shot 940 is the continuation of the screen shot 

930. To construct a compound consonant, the user presses-in 
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and holds the jog dial Wheel 708. The application is able to 
recognize that this act is a request to construct a compound 
Hangul component. Since the previously entered Hangul 
component is a consonant, the application recognizes that 
the user Wishes to construct a compound consonant. Thus, 
the processor 804 eXecutes the application to re-display the 
candidate consonant list. 
Screen Shot 942: 

In the screen shot 942, the candidate consonant list is 
re-displayed in the region 906. To select the seventh con 
sonant from the candidate consonant list, the user moves the 
cursor 916 to the seventh full-siZe component of the ?rst 
display line in the region 906 and presses-in the jog dial 
Wheel 708. It should be noted that, to the eXisting cellular 
telephones, tWo consecutively entered consonants are 
invalid as a Whole independent Hangul character. HoWever, 
the application stored in the application memory 820 is able 
to recogniZe that these tWo consecutively entered consonants 
here are meant to construct a compound consonant. Thus, 
the processor 804 eXecutes the application to: (1) select the 
seventh consonant from the candidate constant list, (2) 
combine the consonant selected in the screen shot 928 With 
the consonant selected in the screen shot 942 to construct a 

compound consonant, (3) display the constructed consonant, 
together With the tWo components in the screen shots 922 
and 924, in the region 904, and (4) display the candidate 
voWel list in the region 906. 
Screen Shot 944: 

In the screen shot 944, a character constructed from the 
components selected in the screen shots 922, 924, 928 and 
942 is displayed in the region 904. The tWo consonants 
selected in the screen shots 928 and 842 forms a compound 
consonant. The candidate consonant list in the screen shot 
942 is automatically replaced by the candidate voWel list. 
Screen Shot 945: 

To save the data string shoWn in the screen shot 944, the 
user moves the cursor 916 to the region 908 and then 
presses-in the jog dial Wheel 708. In response, the processor 
804 eXecutes the application to save the data string shoWn in 
the screen shot 944 into the data memory 815. 
Screen Shot 946: 

The screen shot 946 is the continuation of the screen shot 
930. To select the ?fth voWel from the candidate voWel list, 
the user moves the cursor 916 to the ?fth full-siZe compo 
nent of the ?rst display line in the region 906 and then 
presses-in the jog dial Wheel 708. Even though no explicit 
delimiter is entered in the screen shot 930, the application is 
able to recogniZe the consonant last entered is the ?rst 
consonant for the voWel selected in the screen shot 946. 
Therefore, the processor 804 eXecutes the application to: (1) 
move the last consonant from the preceding character, (2) 
select the ?fth voWel from the candidate voWel list, (3) 
display the voWel selected in the screen shot 946, together 
With the moved consonant, in the position indicated by the 
cursor 918 in the region 904, and (4) display the candidate 
consonant list in the region 906. 
Screen Shot 948: 
As shoWn in the screen shot 948, the voWel selected in the 

screen shot 946, together With the consonant moved from the 
preceding Hangul character, is noW displayed in the second 
full-siZe space in the region 904. The candidate voWel list in 
the screen shot 946 is automatically replaced by the candi 
date consonant list, and the cursor 916 automatically points 
to the ?rst consonant in the candidate consonant list. To 
select the ?rst consonant from the candidate consonant list, 
the user presses-in the jog dial Wheel 708. In response, the 
processor 804 eXecutes the application to select the ?rst 
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10 
consonant from the candidate consonant list and display it, 
together With the tWo components previously selected, in the 
region 904. The processor 804 then eXecutes the application 
to display the candidate voWel list in the region 906. 
Screen Shot 950: 

In the screen shot 950, a second Hangul character is 
constructed and displayed in the second full-siZe space in the 
region 904. The candidate consonant list in the screen shot 
948 is automatically replaced by the candidate voWel list, 
and the cursor 916 automatically points to the ?rst voWel of 
the candidate voWel list. Without entering a delimiter, the 
user presses-in the jog dial Wheel 708 to select the ?rst 
voWel of the candidate voWel list. Even though no eXplicit 
delimiter is entered for the preceding Hangul character, the 
application is able to recogniZe that the consonant last 
entered is the ?rst consonant for the voWel selected in the 
screen shot 950. Therefore, the processor 804 eXecutes the 
application to: (1) move the last consonant from the pre 
ceding character, (2) select the ?rst voWel from the candidate 
voWel list, (3) display the selected voWel, together With the 
moved consonant, in the position indicated by the cursor 918 
in the region 904, and (4) display the candidate consonant 
list in the region 906. 
Screen Shot 952: 
As shoWn in the screen shot 952, a third Hangul character 

is constructed and displayed in the third full-siZe space in the 
region 904. The candidate voWel list in the screen shot 950 
is automatically replaced by the candidate consonant list, 
and the cursor 916 automatically points to the ?rst consonant 
in the candidate consonant list. The user can noW use the 
same steps as shoWn in the screen shots 948 and 950 to enter 
a fourth Hangul character shoWn in the screen shot 954. 
Screen Shot 954: 

In the screen shot 954, the fourth Hangul character is 
displayed in the region 904. If needed, the user can add 
consonant(s) on the forth character making the forth char 
acter to be different from the second character. At this point, 
assume that the user recogniZes the ?rst Hangul character 
Was erroneously entered. 
Screen Shot 956: 

To delete the Hangul character located in the ?rst full-siZe 
space in the region 904, the user moves the cursor 916 to the 
left arroW “e” icon in the region 912 and presses-in the jog 
dial Wheel 708. In response, the processor 804 eXecutes the 
application to move the cursor 918 one full-siZe space to the 
left in the region 904. Since the cursor 918 is moved to a 
position Where a pre-eXisting character eXists, the applica 
tion realiZes the user Wishes to make changes to the data 
string that Was entered. Thus, the processor eXecutes the 
application to sWitch the cellular telephone 700 from an 
appending and an editing mode. 
Screen Shot 958: 
As shoWn in the screen shot 958, the cursor 918 is moved 

from the fourth full-siZe space to the third full-siZe space in 
the region 904. To further move the cursor 918, the user 
pressed-in the jog dial Wheel 708 again While the cursor 916 
is still on the left arroW “e”. In response, the processor 804 
eXecutes the application to move the cursor 918 from the 
third full-siZe space to the second full-siZe space in the 
region 904. 
Screen Shot 960: 
As shoWn in the screen shot 960, the cursor 918 is moved 

from the third full-siZe space to the second full-siZe space in 
the region 904. To further move the cursor 918, the user 
pressed-in the jog dial Wheel 708 again While the cursor 916 
is still on the left arroW “e”. In response, the processor 804 
eXecutes the application to move the cursor 916 from the 
second full-siZe space to the ?rst full-siZe space in the region 
904. 
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Screen Shot 962: 
As shown in the screen shot 962, the cursor 918 is moved 

from the second full-siZe space to the ?rst full-siZe space in 
the region 904. 
Screen Shot 964: 

To delete the character located in the ?rst full-siZe space 
in the region 904, the user moves the cursor 916 to the region 
910 and then presses-in the jog dial Wheel 708. Since the 
cellular telephone is noW in the editing mode, the processor 
804 executes the application to delete the ?rst character 
(Which may include more than one Hangul components) 
from the ?rst full-siZe space and move the remaining three 
characters one full-siZe space to the left in the region 904. 
Screen Shot 966: 

In the screen shot 966, the ?rst Hangul character shoWn 
in the screen shot 964 is deleted, and the remaining three 
Hangul characters are moved one full-siZe space to the left 
in the region 904. 
Screen Shot 968: 

To select the tenth consonant from the candidate conso 
nant list, the user moves the cursor 916 to the tenth full-siZe 
component of the ?rst display line in the region 906 and then 
presses-in the jog dial Wheel 708. In response, the processor 
804 executes the application to: (1) move the existing three 
characters one full-siZe space to the right in the region 904, 
(2) insert the selected consonant into the ?rst full-siZe space 
in the region 904, and (3) display the candidate voWel list in 
the region 906. 
Screen Shot 970: 

In the screen shot 968, the three existing characters are 
moved one full-siZe space to the right and the consonant 
selected in the screen shot 968 is inserted into the ?rst 
full-siZe space in the region 904. The candidate consonant 
list in the screen shot 968 is automatically replaced by the 
candidate voWel list, and the cursor 916 automatically points 
to the ?rst voWel in the candidate voWel list. 
Screen Shot 972: 

To select the thirteen voWel (a compound voWel) from the 
candidate voWel list, the user moves the cursor 916 to the 
third full-siZe component of the second display line in the 
region 906 and then presses-in the jog dial Wheel 708. In 
response, the processor 804 executes the application to 
select the voWel and display the compound voWel selected 
in the screen shot 972, together With the consonant selected 
in the screen shot 968, in the ?rst full-siZe space in the region 
904. The processor 804 then executes the application to 
display the candidate consonant list in the region 906. 
Screen Shot 974: 

In the screen shot 974, a character constructed from the 
consonant selected in the screen shot 968 and the compound 
voWel selected in the screen shot 972 is displayed in the ?rst 
full-siZe space in the region 904. The candidate voWel list in 
the screen shot 972 is automatically replaced by the candi 
date consonant list, and the cursor 916 automatically points 
to the ?rst consonant in the candidate consonant list. 
Screen Shot 976: 

To place an explicit delimiter for the Hangul character 
inserted, the user moves the 30 cursor 916 to the right arroW 
“Q” icon in the region 912 and then presses-in the jog dial 
Wheel 708. In response, the processor 804 executes the 
application to acknowledge completion of inserting the 
Hangul character and move the cursor 918 from the ?rst 
full-siZe space to the second full-siZe space in the region 
904. 
Screen Shot 978: 

In the screen shot 978, the cursor 918 is moved to the 
second full-siZe space in the region 904. To further move the 
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cursor 918 one full-siZe space to the right in the region 904, 
the user presses-in the jog dial Wheel 708. In response, the 
processor 804 executes the application to move the cursor 
918 one full-siZe space to the right in the region 904. 
Screen Shot 980: 

In the screen shot 980, the cursor 918 is moved from the 
second full-siZe space to the third full-siZe space in the 
region 904. 
Screen Shot 982: 

To insert an ASCII space, the user moves the cursor 916 
to the “space” character in the region 912 and then presses-in 
the jog dial Wheel 708. The application is able to recogniZe 
that the “space” character is an ASCII character. Thus, the 
processor 804 executes the application to move the third and 
fourth Hangul characters one half-siZe space to the right and 
insert a half-siZe space before the third Hangul character. 
Screen Shot 984: 

In the screen shot 984, a half-siZe space is inserted before 
the third Hangul character in the region 904. 
Screen Shot 986: 

In the screen shot 986, the cellular telephone 700 still 
remains in the editing mode. To save the data string shoWn 
in the screen shot 984, the user moves the cursor 916 to the 
region 908 and presses-in the jog dial. In response, the 
processor 804 executes the application to store the data 
string into the data memory 815 and ends a text entering 
session. 

FIG. 10 shoWs a sequence of screen shots sequentially 
displayed on the display screen 702 to illustrate a process of 
constructing a compound voWel, in accordance With the 
present invention. In describing the process shoWn in FIG. 
9, it is assumed that the cellular telephone 700 is set in an 
appending entering mode for enabling the processor 804 to 
execute the application stored in the application memory 
820, thereby alloWing the user to input a ?rst component into 
the cellular telephone 700. 
Screen Shot 1020: 
The screen shot 1020 contains six display regions 1002, 

1004, 1006, 1008, 1010, and 1012. The structures and 
functions of the regions 1002, 1004, 1006, 1008, 1010, and 
1012 are the same as these of the regions 902, 904, 906, 908, 
910, and 912 shoWn in FIG. 9. The screen shot 1020 further 
contains tWo cursors 1016 and 1018. The operations of the 
cursors 1016 and 1018 are the same as these of the cursors 

916 and 918 shoWn in FIG. 9. 
Since the cellular telephone 700 is set in an appending 

mode to enter a ?rst component in a data string, the region 
1006 displays the candidate consonant list, and the cursor 
1016 points to the ?rst consonant of the candidate consonant 
list. 

To select a voWel from the candidate voWel list as a ?rst 
component, the user presses-in and holds the jog dial Wheel 
804. In response, the processor 804 executes the application 
to replace the candidate consonant voWel With the candidate 
voWel list in the region 1006. 
Screen Shot 1022: 

In the screen shot 1022, the candidate consonant list is 
replaced by the candidate voWel list. The cursor 1016 points 
to the ?rst voWel in the candidate voWel list. 
Screen Shot 1024: 

To select the ninth voWel from the candidate voWel list, 
the user moves the cursor 1016 to the ninth full-siZe com 
ponent of the ?rst display line in the region 1006 and 
presses-in the jog dial Wheel 708. In response, the processor 
804 executes the application to select the ?rst voWel from 
the candidate voWel list and display the selected voWel in the 
region 1004. The processor 804 then executes the applica 
tion to display the candidate consonant list in the region 
1006. 


















