US 20100137026A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2010/0137026 A1

KIM et al. 43) Pub. Date: Jun. 3, 2010
(54) MOBILE TERMINAL AND METHOD OF 30) Foreign Application Priority Data
CONTROLLING DISPLAY THEREOF
Dec. 2,2008 (KR) .ccoeveenerinnenen 10-2008-0120994
(75) Inventors: Jong Hwan KIM, Gyeonggi-do Publication Classification
(KR); Bong Soo Kim, Seoul (KR) (51) Int.CL
HO04M 1/00 (2006.01)
Correspondence Address: GO6F 3/041 (2006.01)
LEE, HONG, DEGERMAN, KANG & WAIMEY G09G 5/00 (2006.01)
660 S. FIGUEROA STREET, Suite 2300 GI0L 21/00 (2006.01)
LOS ANGELES, CA 90017 (US) (52) US.CL .o 455/556.1; 345/173; 345/156;
704/275; 455/566; 704/E21.001
(73) Assignee: LG ELECTRONICS INC. (57) ABSTRACT
] A mobile terminal includes a projector module configured to
(21)  Appl. No.: 12/421,606 project an image onto an external surface to display the image
on the external surface and a controller configured to adjust at
(22) Filed: Apr. 9,2009 least one of an area or a position of the displayed image.

S, o
\\A‘ //
. e
e, - !,/
u 135 L
N B o HEH
S, A ~7 4
L L et
- S s P
P B
; ™
A b}

Ok

o

Samsung - Exhibit 1008 - Page 1



Patent Application Publication

Jun. 3,2010 Sheet 1 of 72

FIG. 1

US 2010/0137026 Al

X v e R i
Power supply

o190 15

Wireiens
CONEURICAOn unit

Rrosdoast
gecoiving modulk

Fdet

RiH:
COmIn

madule

% X T g b e
Wirpless

Interpel module

s

Positon-location
moduk

LR

AY input anit

51 NS S 8

Carmiers

s

-y
o
P

122t

Microphone

130

User mput undt

Fiiening

s
£
[avod)
<s
4
H

Sensing unht

Mulnmedia
madie

e 181

Output unit

Display e 181

Audio ot modalert e 182

N4
Zied

T |

Alarm

et
A

Haptiemodule TP

P
Lk
(¥4

Projector mudule 71

-
N

e

Memory e 8

T4 e Prouimity Senser

iertaee il

A L

Samsung - Exhibit 1008 - Page 2



US 2010/0137026 Al

Jun. 3,2010 Sheet 2 of 72

Patent Application Publication

FIG. 2A

FIG. 2B

Samsung - Exhibit 1008 - Page 3



Patent Application Publication Jun. 3, 2010 Sheet 3 of 72 US 2010/0137026 A1

FIG. 3A
0 18 152
%\’& ) -
7 N
@ ==
Tl
{18
jH1 R
- g
15la
e
iBth

Samsung - Exhibit 1008 - Page 4



Patent Application Publication Jun. 3,2010 Sheet 4 of 72 US 2010/0137026 A1

FIG. 3B

5la

Samsung - Exhibit 1008 - Page 5



Patent Application Publication Jun. 3, 2010 Sheet 5 of 72 US 2010/0137026 A1

FIG. 4

EF v 25 A

A e T W R R

{22 e A 20 A 3 A A o AR 00 A AP 0 R

P SORNGR: SN
¥

i s o o, ot

£
3
£
I3

éi et e 0 0 R 8 S 8 0 2 N S 0 . 8,3 15 oo

m»m

W«

-

X

10

Samsung - Exhibit 1008 - Page 6



Patent Application Publication Jun. 3,2010 Sheet 6 of 72 US 2010/0137026 A1

FIG. b

< iain body

i Pestetie Do

Jx
o YR
= Lalhs

meo 17 156 157
53 e T I Ll
; Phole aioum 8 Phole aibum B3
Bokb, B4DE4RO 4 {11 FHOTO Sriomd | 1 RMOTO Privod
MENT © VHW
Tl (T o :
Photo aipum B Bhkh, S40%480 o
1 PROTO Frens HERE L OVEW I BME U

PO Mang

b33

ki

e
v
-

T a

S AT RN T $2t
SARE S4TSR 5

MEND | VIEY | RaCX

Samsung - Exhibit 1008 - Page 7



US 2010/0137026 Al

Jun. 3,2010 Sheet 7 of 72

Patent Application Publication

FIG. 6A

Step-N

3
~/

Siep-3

3
&

Steps

ER AR

Ist region

neh 5

FIG. 6B

{b)

Samsung - Exhibit 1008 - Page 8



US 2010/0137026 Al

Jun. 3,2010 Sheet 8 of 72

Patent Application Publication

FIG. 7A

Samsung - Exhibit 1008 - Page 9



US 2010/0137026 Al

Jun. 3,2010 Sheet 9 of 72

Patent Application Publication

Samsung - Exhibit 1008 - Page 10



Patent Application Publication Jun. 3,2010 Sheet 10 of 72 US 2010/0137026 A1

( Sat )
.
aii
input area setting control ‘%?ﬁﬁg‘ B
1
Set size or ?sﬁmitmg of external screen argd 4™~ 8820
‘
: b oSN
Display external sereen area setting process | 5830

E

Display fmage on se exter ol screenaren o SHAO

!
/ Y
/ LA 3
[ End }

Samsung - Exhibit 1008 - Page 11



Patent Application Publication Jun. 3,2010 Sheet 11 of 72

& N
o '\,&&
& \\M\:

FIG. 9A

US 2010/0137026 Al

o P
I 5
AR :
o : ; kS
Tl iy
Projevtor Fasction « Bovirooment seiting
£x
Projecied area selung
2. Projected ohiect seuing
3. Projected distance selting
T A\ Projected sivelposition setting
pre } i
«
kv 2 Sereen adjustrent w4
Ry / R
v
4
’»‘

Menu oK Return

I
i

s T e BEEE L

Lot
fecosd

Samsung - Exhibit 1008 - Page 12



Patent Application Publication

FIG. 9B

Jun. 3,2010 Sheet 12 of 72

US 2010/0137026 Al

st

Forse)
Cone

e

.

f’»f' Fwer S ‘\\
e N
LT
Tl i

\‘mwwv’" §

Projector Fanction - Environment setting

o
L

Use default image?

Yeg Ky

e

4. Projucied streposition seting

P

Beron adjustment

Rehun
e

{ &% R

P

’

oy

Samsung - Exhibit 1008 - Page 13



Patent Application Publication

Jun. 3,2010 Sheet 13 of 72

FIG. 10

< e
o, e
"’\.w /‘.w"’
\N"\ »"“J/
ot 153 7 o
3 ~ 1
\‘\ g T i
NG e e
o S -
LARMESINNN ;
Tl {1
® i S ELRIIEE 1!
S adnsnen :
Mo OX Seiting
{ &% oy J
; i
N b

Samsung - Exhibit 1008 - Page 14

US 2010/0137026 Al



Patent Application Publication Jun. 3,2010 Sheet 14 of 72 US 2010/0137026 A1

FIG. 11A

. : Pty g
Tl am Tl e

£y
Ly
ok

F;
?A)x{\\ R, i}? Mo G Pudtion
o
N S B O e T i S e O
o -‘““ 4 \ \‘}
+5d §§3§

Samsung - Exhibit 1008 - Page 15



Patent Application Publication Jun. 3,2010 Sheet 15 of 72 US 2010/0137026 A1

FIG. 11B

o e i S S e oo S ekl s omos] | weelole .u:.-.i

i
f
i
i
i
|
f
f

% £
N 7 3
S )/’ eleinialaintnl | vialalatels | SetAS MK;’M R s N-y» i o ameee . weseeeel
S ¥ A é
TN i ,.r“'/p : £
" i35 - i S /
BN . s 104 X ¢
\\'*-«, H i o U % P’
o iaie” 57

Tl il T i

,‘M
gy
i,

Meng oK Position

& T % )

S /

Samsung - Exhibit 1008 - Page 16



US 2010/0137026 Al

Jun. 3,2010 Sheet 16 of 72

Patent Application Publication

FIG. 11C

B

e

Tall

Position

OK

M

¥
+

5
%
/
)
o
fameny

fal

i

Lo

e

Samsung - Exhibit 1008 - Page 17



US 2010/0137026 Al

FIG. 11D

Jun. 3,2010 Sheet 17 of 72

Patent Application Publication

ety
H
3
H
3
3
g

s
g

L-«ww Aot i e &i.w-a Lo e M}(. siisoie ailallel - elaetae

é
!
§
§
]
!
!

e

1

A

P
£
kY

Tl

{m‘ s, s omnm, | winn,  weisaits A AR it o it it it
§Y

(i

41
9
/;/

V/,

»!!.:..

N
e

#%

Pugition

Samsung - Exhibit 1008 - Page 18




Patent Application Publication Jun. 3,2010 Sheet 18 of 72 US 2010/0137026 A1

FIG. 12

X 7
kY 7
i o i i i Kt i it et oo oot o oot

' i3

% e
% 4
% ¢

Y18/

{Mq......’:b
~~~~~~ 3

Tl i

Samsung - Exhibit 1008 - Page 19



Patent Application Publication Jun. 3,2010 Sheet 19 of 72 US 2010/0137026 A1

FIG. 13A

g..« B ]

H
1
!
:
:
| |
§ 5 7
i X F
IR X il s i s s sosos s
X ¥
X /7
¥ #
% F
SorEg
S 06
f»’ s

/ %
Lo
TRT E
i
TS 18
\“\\
/ \\\
S
Meng K Position
N

Samsung - Exhibit 1008 - Page 20



Patent Application Publication Jun. 3,2010 Sheet 20 of 72 US 2010/0137026 A1

FIG. 13B

oo
|
|
!
§
§
]
|
|
;
|
Lo
)r/}/{}&
i

N

/i {f/yf

'gggggi y 0K Position

Samsung - Exhibit 1008 - Page 21



Patent Application Publication Jun. 3,2010 Sheet 21 of 72 US 2010/0137026 A1

FIG. 13C

o, e, bt bttt g gttt sipaen s o, e nnnin s Croms | owan vws s Lo
H

Y 104
a4 i

Meny 0K Fasition

(o o gw

Samsung - Exhibit 1008 - Page 22



Patent Application Publication Jun. 3,2010 Sheet 22 of 72 US 2010/0137026 A1

FIG. 13D

s, i i, i, e oo, oo ominms, nabove cwvwnn vwnvs Cvprent v i oo i s

T
\ s
S /
o PP sossoind]
N §
» i
< H
\"t, 3 ;
N B 10
o f -
-
Tail 111
o o o e e
! &
] et e £5
!
!
i
b
Menu K Fosition
(o T e )
. ) J,/

Samsung - Exhibit 1008 - Page 23



Patent Application Publication Jun. 3,2010 Sheet 23 of 72 US 2010/0137026 A1

FIG. 13K

e e e s s nny

|
E
{
E
!
!
E
1

(‘ % }
X,
e e e
oy, - k3 3
RN Fad \ {
s Kz pros " i
-, g
S ek ra . N, K
"’\.\ kY 4_‘/-’/ §G:<} “\\ f
N : e ;
N /'“'”/ > f‘
icd ™, 2 S
A N A \
s : et
Tl g
s N G Z:‘-i
Mg ¢ Pusition Mo aid Pazition
N ae TR s I T y N . TR AT RN e
S 3 X R
fal i

Samsung - Exhibit 1008 - Page 24



Patent Application Publication

Jun. 3,2010 Sheet 24 of 72

FIG. 14

US 2010/0137026 Al

2
BN A -
e o
S s
"\\_ . ,,4«'” 8
\"\Q i53 i t91 L
. E i ;
by N’w } w"w w-mw.«w“f o
\.\_ i 4.\/'/ " )’
o ‘M ,,c"{ .\"-':,
S “
£y
U
o B o Y
Yail i
Hilithe 5% FEIROVE 1
Momd O Posihion
{ o

Samsung - Exhibit 1008 - Page 25



Patent Application Publication Jun. 3,2010 Sheet 25 of 72 US 2010/0137026 A1

FIG. 154

{1 o e e o e

otnis mwntel et St ittt ot it e

vy S ik 100
X i r
;

X 4 32
' o i
N o -
pe - ~
‘ \

S R 53

Meng OK. Pogition

‘" o s o )

Samsung - Exhibit 1008 - Page 26



Patent Application Publication Jun. 3,2010 Sheet 26 of 72 US 2010/0137026 A1

FIG. 15B

il siotns it nsinms - mmmas e wwwe | wwe

3

i
ST

i sig —‘f}m&?
e P

Meny K Position

¥

S A

., e

Samsung - Exhibit 1008 - Page 27



US 2010/0137026 Al

Jun. 3,2010 Sheet 27 of 72

FIG. 16A

e obtte | oA pbirt

Position

K

Meny

N
i

{ &%

Samsung - Exhibit 1008 - Page 28

Patent Application Publication




Patent Application Publication Jun. 3,2010 Sheet 28 of 72

FIG. 168

%
5 if
. {
\ e
SFSIEE A VI PRI VRIS I R :
N §
", §
N ;
,,%"\ ;
£ 135 0
\",“' f i}:} o m~‘,f)/ i ...'3
o g
/ ” Rass AR N“‘\x
7 "\ X

US 2010/0137026 Al

3
e 1 81

Pasition

Samsung - Exhibit 1008 - Page 29



Patent Application Publication

Jun. 3,2010 Sheet 29 of 72

FIG. 17

US 2010/0137026 Al

o =
o e
By e
S M‘,f
\\‘\. P @"yw
'h"\,\r 3’ d,wﬂ Y
> & e
™ e i el s
\'\‘ ;; N i il
)
// ~
i
A
Tl
AT
i
Monu (K Poattion
,
ht = :
{ % S
3 /
N S

Samsung - Exhibit 1008 - Page 30




Patent Application Publication Jun. 3,2010 Sheet 30 of 72 US 2010/0137026 A1

FIG. 184

o o o e b o i s e

!

!

ey (3K Position

e N e R T

Samsung - Exhibit 1008 - Page 31



Patent Application Publication Jun. 3,2010 Sheet 31 of 72 US 2010/0137026 A1

FIG. 188

S 3 §

Samsung - Exhibit 1008 - Page 32



Patent Application Publication Jun. 3,2010 Sheet 32 of 72 US 2010/0137026 A1

FIG. 19A

f {(~~.-..
Tall i
Tl § 5
Mo 51 Position
Py

E /
V.

Samsung - Exhibit 1008 - Page 33



Patent Application Publication

Jun. 3,2010 Sheet330f72  US 2010/0137026 Al

FIG. 19B

i N S L S ity Senioing - nming v i venpinncemminns s, omuns maman

o
P

Tl

|
{
!
i
!
|
{
!
i
!
i
R a4
; F
] o
! ~
i -~
§ - o
55 1 ol 3 i
V\"\ § Pt - o - .,.a.w’“‘[
e L
\‘s
it
i W IS Y

Memy 1K Position

Samsung - Exhibit 1008 - Page 34



US 2010/0137026 Al

Jun. 3,2010 Sheet 34 of 72

Patent Application Publication

FIG. 204

Samsung - Exhibit 1008 - Page 35



Patent Application Publication

Jun. 3,2010 Sheet 35 of 72

FIG. 208

2
A\x\\‘
x\:"\

R

i

*
)./
S b £
kY L et '
. it o
% ¥ P
5 SR S

LS

ey
Vth it
Menn (1K Pagition

{ gy (TN gl

Samsung - Exhibit 1008 - Page 36

US 2010/0137026 A1
108
B
f,,w
%




Patent Application Publication Jun. 3,2010 Sheet 36 of 72 US 2010/0137026 A1

FIG. 21A

b it e o . o somone” s oo o e

135 Hi
ot
™ Fa
e = ™
"‘\\\
.............. i o
fai
{1t SARRIES 65
Meng K Pasttion
OK Pus
s R R T g

Samsung - Exhibit 1008 - Page 37



Patent Application Publication Jun. 3,2010 Sheet 37 of 72 US 2010/0137026 A1

FIG. 218

o
e 15

e iy

Menu (K Pogition

{.‘4 oo ;.v.uua.uuuuuwwwamm::) f% :}

¢

Samsung - Exhibit 1008 - Page 38



Patent Application Publication Jun. 3,2010 Sheet 38 of 72 US 2010/0137026 A1

FIG. 22A

o
"\’w\v\‘ "w"ﬂ
e e
\w,\ P - :
N om 100
\‘\ N 3 o y,,»'“ XM/
; N
: " g by
A ~
{—
Tl gLl

Mony oK Postion

Samsung - Exhibit 1008 - Page 39



Patent Application Publication Jun. 3,2010 Sheet 39 of 72 US 2010/0137026 A1

FIG. 22B

. g
\‘\\ B ,@"‘ “
\‘» A w“"
N g
“\., »,-\’f =
e 3% o 1
\4\ ﬁ,*’ 4
N 3 o~ s
N i R ;VM
N
2% “\,\
i ~
Liicinest
e
Tail i

T e 181

Meng OK Position
{ o T gtwm
4 -
. <
Enlarge

Samsung - Exhibit 1008 - Page 40



Patent Application Publication Jun. 3,2010 Sheet 40 of 72 US 2010/0137026 A1

FIG. 22C

§ i
; i
i
: i
! i
'% |
; !
; v i
i g i
E ; . %
N ¢ ;
£ ESUCIRT DS P OV PIORUNP, WS UL O PEIRTTEY SN
3 7
kY P
X £
S i
‘«X. i 3\} )‘! }! :;,_;i
'tv.v} ’{.f },w.,,
& N
Tl i
*W\"' e §§§
Meny OK Rasition
A
e T s I S
b ,,/
Reduce!

Samsung - Exhibit 1008 - Page 41



Patent Application Publication Jun. 3,2010 Sheet 41 of 72 US 2010/0137026 A1

FIG. 234

1

Tl T
E Mw“»«uwwf“‘ £S§
My O Pusition
(s OO 0w
N /
13;}?(

Samsung - Exhibit 1008 - Page 42



Patent Application Publication Jun. 3,2010 Sheet 42 of 72 US 2010/0137026 A1

FIG. 23B

S SRR i 3 i

AN et
Dowy

Samsung - Exhibit 1008 - Page 43



Patent Application Publication Jun. 3,2010 Sheet 43 of 72 US 2010/0137026 A1

N -
\\m"-w‘ “!» Y
RN g
o ~ B}
T, I 7 100
"-,\ea,_\ﬁ ‘5 > .ﬁ,v‘ : N*ﬂ/,
‘Q\.“ {f ‘// s ‘}(
y“/m T N\\.
s .
Tl it
T e 151
Meny (K Pasition
il P
\,\ f@

Samsung - Exhibit 1008 - Page 44



Patent Application Publication

Jun. 3,2010 Sheet 44 of 72

US 2010/0137026 Al

hy ”~
‘K\ J.v"
- - y ‘»ﬂ
. o ﬁqf"
L e g
M 158 LT i
”"‘«.\\ *} . .,»"'( f,m.j
e
ey
& kY
i
Ttk
i Ny §5§
2
Menu $i1 Posthion
{ % i . .
N /

Samsung - Exhibit 1008 - Page 45



Patent Application Publication Jun. 3,2010 Sheet 45 of 72 US 2010/0137026 A1
i—\’\',,\)\\ J‘/ﬂ&‘»/’
”"».(\ P4
M 154 o e
. % v,#"' &
\,,‘\* )f' : ;(,,«M
/‘“ o3 "\
\\
e B8
Mena
{ w0 iy

s,\ /j/

Samsung - Exhibit 1008 - Page 46



Patent Application Publication Jun. 3,2010 Sheet 46 of 72 US 2010/0137026 A1

FIG. 268

oy s
e P
\'N e
""\\" ’”ww IR
o -~ 3
m\‘& 14< e H ;3§ 3
AT S L~ e
. oo s
', Y e
e 3 e o
o ~
wl )' - f,»m'-’
B { o

.
T il

Paete

e 18]

Meng 0Ok Pusibon

e s R o Y

5 A

Samsung - Exhibit 1008 - Page 47



Patent Application Publication Jun. 3,2010 Sheet 47 of 72 US 2010/0137026 A1

e =7
"v\‘\ /F‘afg
~ ., o o
M o~ 3
\\' \,‘\ g :, 5 ~ ‘g”‘w ; i;{}
\'\,‘%\‘ ;, VJ/.»"‘, ;(.Mw»’/
) R
/ et b
\‘s
i,
5 ",
Vil i
e 15
TR £
N4
Meny 1§ 4 Position
g
{ e O #Om )

o~

Samsung - Exhibit 1008 - Page 48



Patent Application Publication Jun. 3,2010 Sheet 48 of 72 US 2010/0137026 A1

FIG. 284

&
H
i
:
H
~ o~
e, L
‘w\\ M,»"‘
2 e
"o P
w » ;
133 o 1
e Wl A i
g it
"w\‘ :5'} )/ P f
= i
P % fo
» N,
i
I'é
reEne
Tl e

s

b i 5 ¢

Samsung - Exhibit 1008 - Page 49



Patent Application Publication Jun. 3,2010 Sheet 49 of 72 US 2010/0137026 A1

FIG. 28B

- -
\_\’\\ P P
-~
’\"'\ L -
BN 155 Pl ey
K“««\ } g s 7
"m\\ ¢ e }/'
P ey
e X
SR
Tt
G i N RIS 3
N SRR
/g:} N
4 f
3\ \‘w— £
i
i #‘%g I;"
M R /

Samsung - Exhibit 1008 - Page 50



Patent Application Publication Jun. 3,2010 Sheet 50 of 72 US 2010/0137026 A1

FIG, 28C

i oo oty
it it sl i i i

Soviinoin oo, o ot e e w,g i o nmon | wonni” e e e

prmmmnas

Tl i

Samsung - Exhibit 1008 - Page 51



US 2010/0137026 Al

Jun. 3,2010 Sheet 51 of 72

Patent Application Publication

FIG. 28

i

.
%
kY
Y
x
vﬁv
B
by
I-\
L
LTy
#
¥
§
#
Fa
#
#
i
#

i

e

Tl

.

g

Samsung - Exhibit 1008 - Page 52



Patent Application Publication Jun. 3,2010 Sheet 52 of 72 US 2010/0137026 A1

FIG. 30

- =
: i
- i
i
i
! i
§ i
; i
! , !
3 H
{ L i
| 3 9 |
y /A i
b s e “mopie. - toni ool oies bt aoo L ooomi 5 A SR
X 7
N ¢
xx {f
S Bty e
v {z L
S "\f K : ¥
N
——"" '
'8 ™
- Tl {Hi
i SV IR 5%
Meny Ok Position
{ e T T #0% )
5 /

Samsung - Exhibit 1008 - Page 53



Patent Application Publication Jun. 3,2010 Sheet 53 of 72 US 2010/0137026 A1

FIG. 31

L s s s o,

H
i
3

X ¥
e e e e et ek e e o o o
5 s
3 #
% Z
3 i
\ 188 4 {00
'\j & / j
N4 &
BX3
e = N
4 B
Yot
e 15
3
Monu {3k Posifion
{ P T S - ™ )
s\ f?

Samsung - Exhibit 1008 - Page 54



Patent Application Publication Jun. 3,2010 Sheet 54 of 72 US 2010/0137026 A1

FIG. 324

m“\\ e
. R Nt
‘m‘» . -c/'# ot
\\”-\ 1 f’ 5' ﬂ,w"” E §§Q
s 3 ~ =4
\"‘v. ;‘ Cop -
. Mot e
/ o ™
s
7 ’\
ey
\
: S
T it

Mens

Samsung - Exhibit 1008 - Page 55



Patent Application Publication Jun. 3,2010 Sheet 55 of 72 US 2010/0137026 A1

FIG. 32B

. s, o s, oo .;
i
H
£
¥
{
!
i
i
i
i

\’\\‘< J}
. / ;
oo N i o e o oo e o o o i . ik
™, 7
\"a,' P
i ¥
N &
b : ‘{ PR
a 158 £ o
No AT ;
« F atias
W fF F4
S £

e
Inimimiat

Meng K Position

s I YD

p 4

Samsung - Exhibit 1008 - Page 56



US 2010/0137026 Al

Jun. 3,2010 Sheet 56 of 72

FIG. 33A

Patent Application Publication

soaen
R 41

it S SUE §

Samsung - Exhibit 1008 - Page 57

LI

osition

v

OK

gt ST CERSNRIHRNIRNNS

Memu




Patent Application Publication Jun. 3,2010 Sheet 57 of 72 US 2010/0137026 A1

FIG. 33B

i

Ly
hesd

S RRES |

Mo {3 Position

(e o gy

g

Samsung - Exhibit 1008 - Page 58



Patent Application Publication Jun. 3,2010 Sheet 58 of 72 US 2010/0137026 A1

FIG. 34A

i

Tl
‘v\ iv’"
"
\\’»,\ - .,»’ﬂ .
. 143 B 1
\-\\ ’v e e W/
w.\_,\ } =z Jw ,J
N { A
/ v»w \
™
LY
{
T i

e 151

e

£
S
:c’:’,’*’,
EON

Meamy

Samsung - Exhibit 1008 - Page 59



Patent Application Publication Jun. 3,2010 Sheet 59 of 72 US 2010/0137026 A1

FIG. 34B

~: N /v»’
~, e
\\\*‘“\. Pt ot
S et o '
\\-\_‘ E N d,/’# % ‘J{}
b kS e .ww“[
‘”’\u {} ,«"‘/ X -
e 2]
/ ";M Ol
™
e
Yl i
AT 15
Menu OK Bosition
s
{\ M {W...‘.‘.,..,_M._.,.,._-,-.:; :l %‘% j (.

. /

Samsung - Exhibit 1008 - Page 60



Patent Application Publication

Jun. 3,2010 Sheet 60 of 72

FIG. 354

& -
: :"i:, s ™,
2 < o, ~
e
My,
T, Py
TN
§ A
Yoo
N
X BN
B ™
™ N,
T >
AT
N AT
i ' n B 5‘%/
Mution recogmuom "
158 A1 N
Y oo 10
’ ek ,,,,,:"
/ N #
P A
Ty
ot e SN IREIINS 33
e o e s
i
i
i
i
S it i ik
P oy 3 YN
Bgtw i 814 gt
\
A G e

Samsung - Exhibit 1008 - Page 61

US 2010/0137026 Al



Patent Application Publication

Jun. 3,2010 Sheet61of 72  US 2010/0137026 A1

FIG. 35B

sg

Transmu ares spreilying signal and image

RS S
: 1
e 100
fead ity ™, /
200222 5
,,»/ N
e
Ytk i
™ RS S g -\S .E
Meng i Posttion
I o
‘n“\

Samsung - Exhibit 1008 - Page 62



Patent Application Publication Jun. 3,2010 Sheet 62 of 72 US 2010/0137026 A1

FIG, 36A

A
Tl iy
T 15
Femcmn e
{
i i
{ i
i {
f i
SRR PRSP PEEP RPN RO PEIE TS HILE
Menu 1K Position
. /
{:\" m B e ...} %}% '\

5, *_ei"f

Samsung - Exhibit 1008 - Page 63



Patent Application Publication Jun. 3,2010 Sheet 63 of 72 US 2010/0137026 A1

FIG. 368

Tl i
B R e ;f‘i
{
Meng K Positing
{ s &% )

Samsung - Exhibit 1008 - Page 64



Patent Application Publication

Jun. 3,2010 Sheet 64 of 72

FIG. 374

US 2010/0137026 Al

N . -~
'\*'.;\ }_ﬁ.@r
~ -
M, e
oS P
e o i -~
M\*\ i 43 :‘5 s -~
S, y e -
> g " ek
'&%’ ey /
/ o ?g"”"
3 '.‘\
£ i
i i
Tt g
- el IR
y :,m/” P e R S i § i
Muny (K PFosition

J

Samsung - Exhibit 1008 - Page 65



Patent Application Publication

FIG. 378

Jun. 3,2010 Sheet 65 of 72

US 2010/0137026 Al

M’:}{-‘m aziet N \\
) \‘"x B ,‘;r‘
\’\K w‘y#
\4\\\ L - ‘,,/ o
EIR LR SR £, fral
G R z" e
TRt “ia, R I
EIEE B e HIG
i Eg
L ls“"g\\ Taey %\ et o
e N £
L s w_,,w.w«--:m...z//‘ R
S o
' o "
Yl i

e 5

Ponlion

S

#og )

/

Samsung - Exhibit 1008 - Page 66



Patent Application Publication Jun. 3,2010 Sheet 66 of 72 US 2010/0137026 A1

FIG. 38A

o, 3h
o, -, ‘,e’"
3 &
\\ﬁ d",/“'w
$3 -~
e 153 L
. vt ~
b ¥ e
g X ng .
h :'} e § {}gj
- e \\ e
A Yy
/ N
IO
.............
i
Yl a3

o 134

Mong

Samsung - Exhibit 1008 - Page 67



Patent Application Publication Jun. 3,2010 Sheet 67 of 72 US 2010/0137026 A1

FIG. 38B

o 100

Tl o

A R § 5 i

s

C30 Position

e
e,

Cemm TS o
. //

Samsung - Exhibit 1008 - Page 68



Patent Application Publication

Jun. 3,2010 Sheet 68 of 72

FIG. 38C

US 2010/0137026 Al

oY o
1'*-\, M/“
.\,\ L <
- -
153 ,,,‘.v”’
\"\,\ 4 /M,..f” ' .
"'w«.\w Lo~ Wi
N w “"‘\ w"/a
= N
kS
—
Tl i
g 18
Posthion
{ e 77T @Y% )

’/

e

Samsun

g - Exhibit 1008 - Page 69



Patent Application Publication

Jun. 3,2010 Sheet 69 of 72  US 2010/0137026 A1

FIG. 384

Yl iy
o fal i e

s
o

e bR

e

§ imenossesmeminanod

........................... ~

0

Samsung - Exhibit 1008 - Page 70



Patent Application Publication Jun. 3,2010 Sheet 70 of 72 US 2010/0137026 A1

FIG. 398

o
“\\"‘ ‘/V»/uv
i e
s /,»*"
™ P W
B i35 o~
> g} pr
N H st <o
N § {cg
o o
i . S ;"WM/
A~ N
£
EOSO0SEEENES
Ty
Tl {
4 Jhn S HSSIN 3
J

R
.

Samsung - Exhibit 1008 - Page 71



Patent Application Publication Jun. 3,2010 Sheet 71 of 72 US 2010/0137026 A1

FIG. 38C

et
o S

Y o
N : -
K\‘\\‘\ ,v'w/w‘ﬂ
Y 158 T
. 35 e
'&'\,,\ ’\' ,-vlwm
\,_\\ ;" - T &Q
o :
(//\f/ . fd \ ’\ f,,rww/
%
e e %
Yl ik
e BB
~ 130

Samsung - Exhibit 1008 - Page 72



Patent Application Publication Jun. 3,2010 Sheet 72 of 72 US 2010/0137026 A1

FIG. 40

5 theY

Samsung - Exhibit 1008 - Page 73



US 2010/0137026 Al

MOBILE TERMINAL AND METHOD OF
CONTROLLING DISPLAY THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Patent Application No. 10-2008-0120994, filed on
Dec. 2, 2008, the contents of which are hereby incorporated
by reference herein in their entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a mobile terminal
and a method of controlling a display of the mobile terminal.
In particular, the mobile terminal according to the present
invention is configured to display an image on an external
screen.

DISCUSSION OF THE RELATED ART

[0003] Generally, terminals can be classified into mobile/
portable terminals and stationary terminals. The mobile ter-
minals can be further classified into handheld terminals and
vehicle mountable terminals according to their portability.
[0004] As functions of the terminal become diversified, the
terminal may also be implemented as a multimedia player
provided with various functions such as photographing of
photos or moving pictures, reproducing music or moving
picture files, playing games, receiving broadcast and the like.
Accordingly, to support the various functions of the terminal,
the structural part and/or software part of the terminal need to
be improved continuously.

[0005] In general, a mobile terminal provided with a pro-
jector function is able to display an image on a prescribed area
of an external screen via a projector module implemented in
the mobile terminal. However, in the related art, a method of
controlling a size or a position of the display area on the
external screen has not been provided.

SUMMARY OF THE INVENTION

[0006] Inaccordance with an embodiment, a mobile termi-
nal includes a projector module configured to project an
image onto an external surface to display the image on the
external surface and a controller configured to adjust at least
one of an area or a position of the displayed image.

[0007] Inaccordance with an embodiment, a mobile termi-
nal includes a wireless communication unit configured to
transmit an image that is displayable on an external surface
responsive to a control signal and a controller configured to
adjust the at least one of the area or the position of the
displayed image responsive to the control signal.

[0008] In accordance with an embodiment, a method for
projecting an image on an external surface via a mobile ter-
minal having a projector module includes projecting an
image onto an external surface to display the image onto the
external surface, adjusting at least one of an area or a position
of'the displayed image, and displaying the image according to
the adjusted at least one of the area or position.

[0009] In accordance with an embodiment, a method for
displaying an image on an external screen via a mobile ter-
minal having a projector module and a wireless communica-
tion unit includes communicating with the external screen via
the wireless communication unit, transmitting the image and
a control signal to the external screen, adjusting at least one of
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an area or a position of the displayed image responsive to the
control signal, and displaying the image on the external
screen according to the adjusted at least one of the area or the
position.

[0010] These and other embodiments will also become
readily apparent to those skilled in the art from the following
detailed description of the embodiments having reference to
the attached figures, the invention not being limited to any
particular embodiment disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other aspects, features, and advan-
tages of the present invention will become more apparent
upon consideration of the following description of preferred
embodiments, taken in conjunction with the accompanying
drawings.

[0012] FIG. 1 is a block diagram of a mobile terminal
according to one embodiment of the present invention.
[0013] FIG. 2A is a front perspective diagram of a mobile
terminal according to one embodiment of the present inven-
tion.

[0014] FIG. 2B is a rear perspective diagram of a mobile
terminal according to one embodiment of the present inven-
tion.

[0015] FIG. 3A and FIG. 3B are front diagrams of a mobile
terminal according to one embodiment of the present inven-
tion.

[0016] FIG. 4 is a diagram illustrating the concept of prox-
imity depth of a proximity sensor that can be implemented in
a mobile terminal according to one embodiment of the
present invention.

[0017] FIG. 5 is a diagram illustrating the concept of con-
trolling a touch action on a pair of displays overlapped with
each other.

[0018] FIG. 6A and FIG. 6B are diagrams illustrating the
concepts of a proximity touch recognizing area for detecting
a proximity signal and a haptic area for generating a tactile
effect, respectively.

[0019] FIG. 7A and FIG. 7B are perspective diagrams of a
mobile terminal according to one embodiment of the present
invention.

[0020] FIG. 8 is a flowchart illustrating controlling a dis-
play, in particular, a size or position of an external screen, in
a mobile terminal according to one embodiment of the
present invention.

[0021] FIGS. 9A to 10 are diagrams of screen configura-
tions illustrating selecting menu items to control a size and a
position of an area on an external screen of a mobile terminal
according to one embodiment of the present invention.
[0022] FIGS. 11A to 11D illustrate setting an area size
according to a touch pattern in a mobile terminal according to
one embodiment of the present invention.

[0023] FIGS. 12 to 13E illustrate setting an area position
according to a touch pattern in a mobile terminal according to
one embodiment of the present invention.

[0024] FIGS. 14 to 15B illustrate setting an area size to
according to a finger motion in a mobile terminal according to
one embodiment of the present invention.

[0025] FIG. 16A and FIG. 16B illustrate setting an area
position according to a finger motion in a mobile terminal
according to one embodiment of the present invention.
[0026] FIGS. 17 to 18B illustrate setting an area size
according to pointer motion in a mobile terminal according to
one embodiment of the present invention.
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[0027] FIG. 19A and FIG. 19B illustrate setting an area
position according to pointer motion in a mobile terminal
according to one embodiment of the present invention.
[0028] FIG.20A and FIG. 20B illustrate setting an area size
according to a motion pattern of a mobile terminal according
to one embodiment of the present invention.

[0029] FIG. 21A and FIG. 21B illustrate setting an area
position according to a motion pattern of a mobile terminal
according to one embodiment of the present invention.
[0030] FIGS. 22A to 22C illustrate setting an area size
according to a speech signal in a mobile terminal according to
one embodiment of the present invention.

[0031] FIG. 23A and FIG. 23B illustrate setting an area
position according to a speech signal in a mobile terminal
according to one embodiment of the present invention.
[0032] FIGS. 24 to 27 illustrate setting an area size by
manipulating a key in a mobile terminal according to one
embodiment of the present invention.

[0033] FIGS. 28A to 28C illustrate setting an area size by
manipulating a jog dial in a mobile terminal according to one
embodiment of the present invention.

[0034] FIG. 29 illustrates setting an area on an external
screen using a pointer in a mobile terminal according to one
embodiment of the present invention.

[0035] FIG. 30 illustrates displaying area setting informa-
tion on an external screen with a mobile terminal according to
one embodiment of the present invention.

[0036] FIG. 31 illustrates prompting a text for selecting
whether to apply an area setting on an external screen in a
mobile terminal according to one embodiment of the present
invention.

[0037] FIG. 32A and FIG. 32B illustrate enlarging/reduc-
ing an area on an external screen according to a touch and drag
action on a touchscreen of a mobile terminal according to one
embodiment of the present invention.

[0038] FIG.33A and FIG. 33B illustrate correcting an area
of'an external screen with a mobile terminal according to one
embodiment of the present invention.

[0039] FIG. 34A and FIG. 34B illustrate displaying a pre-
view image on an area of an external screen by a mobile
terminal according to one embodiment of the present inven-
tion.

[0040] FIGS. 35A to 36B illustrate a mobile terminal
according to one embodiment of the present invention dis-
playing an image on a prescribed area of an external screen
having a data transceiving function.

[0041] FIGS. 37Ato 40 illustrate displaying an image on an
area of an external screen responsive to an image shift control
signal in a mobile terminal according to one embodiment of
the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0042] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts. The
suffixes ‘module’ and ‘unit’ for the elements used in the
following description are given or used in common by con-
sidering facilitation in writing this disclosure only but fail to
have meanings or roles discriminated from each other.
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[0043] First of all, mobile terminals described in this dis-
closure include a mobile phone, a smart phone, a laptop
computer, a digital broadcast terminal, a PDA (personal digi-
tal assistants), a PMP (portable multimedia player), a navi-
gation system and the like. Except a case applicable to a
mobile terminal only, it is apparent to those skilled in the art
that the configurations according to an embodiment described
in this disclosure is also applicable to a stationary terminal
such as a digital TV, a desktop computer and the like.
[0044] Referring to FIG. 1, a mobile terminal 100 accord-
ing to one embodiment of the present invention includes a
wireless communication unit 110, an A/V (audio/video) input
unit 120, a user input unit 130, a sensing unit 140, an output
unit 150, a memory 160, an interface unit 170, a controller
180, and a power supply unit 190. While FIG. 1 shows the
mobile terminal 100 having the above mentioned compo-
nents, but it is understood that implementing all of the illus-
trated components is not a requirement, and thus, greater or
fewer components may alternatively be implemented in the
mobile terminal.

[0045] In the following description, the above mentioned
elements of the mobile terminal 100 are explained. The wire-
less communication unit 110 typically includes one or more
components which permits wireless communication between
the mobile terminal 100 and a wireless communication sys-
tem or network within which the mobile terminal 100 is
located. For example, the wireless communication unit 110
includes a broadcast receiving module 111, a mobile commu-
nication module 112, a wireless Internet module 113, a short-
range communication module 114, a position-location mod-
ule 115 and the like.

[0046] The broadcast receiving module 111 receives a
broadcast signal and/or broadcast associated information
from an external broadcast managing server via a broadcast
channel. The broadcast channel may include a satellite chan-
nel and a terrestrial channel. The broadcast managing server
generally refers to a server which generates and transmits a
broadcast signal and/or broadcast associated information or a
server which is provided with a previously generated broad-
cast signal and/or broadcast associated information and then
transmits the provided signal or information to the mobile
terminal 100. The broadcast signal may be implemented as a
TV broadcast signal, a radio broadcast signal, and a data
broadcast signal, among others. If desired, the broadcast sig-
nal may further include a broadcast signal combined with a
TV or radio broadcast signal.

[0047] The broadcast associated information includes
information associated with a broadcast channel, a broadcast
program, a broadcast service provider, and the like. The
broadcast associated information can be provided via a
mobile communication network. In this case, the broadcast
associated information can be received by the mobile com-
munication module 112.

[0048] The broadcast associated information can be imple-
mented in various forms. For example, the broadcast associ-
ated information may include an electronic program guide
(EPG) of digital multimedia broadcasting (DMB) and elec-
tronic service guide (ESG) of digital video broadcast-hand-
held (DVB-H).

[0049] The broadcast receiving module 111 may be con-
figured to receive broadcast signals transmitted from various
types of broadcast systems. By non-limiting example, such
broadcasting systems include digital multimedia broadcast-
ing-terrestrial (DMB-T), digital multimedia broadcasting-
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satellite (DMB-S), digital video broadcast-handheld (DVB-
H), the data broadcasting system known as media forward
link only (MediaFLO®) and integrated services digital
broadcast-terrestrial (ISDB-T). The broadcast receiving
module 111 can also be configured to be suitable for other
broadcasting systems as well as the above-described digital
broadcasting systems. The broadcast signal and/or broadcast
associated information received by the broadcast receiving
module 111 may be stored in a suitable device, such as the
memory 160.

[0050] The mobile communication module 112 transmits/
receives wireless signals to/from one or more network enti-
ties, such as base station, external terminal, server, and the
like. Such wireless signals may represent audio, video, and
data according to text/multimedia message transceivings,
among others.

[0051] The wireless Internet module 113 supports Internet
access for the mobile terminal 100. This module may be
internally or externally coupled to the mobile terminal 100. In
this case, the wireless Internet technology can include WLAN
(Wireless LAN), WI-FI, WIBRO (Wireless broadband),
WIMAX (World Interoperability for Microwave Access),
HSDPA (High Speed Downlink Packet Access), and the like.

[0052] The short-range communication module 114 facili-
tates relatively short-range communications. Suitable tech-
nologies for implementing this module include radio fre-
quency identification (RFID), infrared data association
(IrDA), ultra-wideband (UWB), as well at the networking
technologies commonly referred to as BLUETOOTH and
ZIGBEE, to name a few.

[0053] The position-location module 115 identifies or oth-
erwise obtains the location of the mobile terminal 100. If
desired, this module may be implemented with a global posi-
tioning system (GPS) module.

[0054] Further referring to FIG. 1, the audio/video (A/V)
input unit 120 is configured to provide audio or video signal
input to the mobile terminal 100. As shown, the A/V input unit
120 includes a camera 121 and a microphone 122. The camera
121 receives and processes image frames of still pictures or
video, which are obtained by an image sensor in a video call
mode or a photographing mode. The processed image frames
can be displayed on the display 151.

[0055] The image frames processed by the camera 121 can
be stored in the memory 160 or can be externally transmitted
via the wireless communication unit 110. According to one
embodiment of the present invention, at least two cameras
121 can be provided to the mobile terminal 100.

[0056] The microphone 122 receives an external audio sig-
nal while the mobile terminal 100 is in a particular mode, such
as phone call mode, recording mode and voice recognition.
This audio signal is processed and converted into electric
audio data. The processed audio data is transformed into a
format transmittable to a mobile communication base station
via the mobile communication module 112 in case of a call
mode. The microphone 122 typically includes assorted noise
removing algorithms to remove noise generated in the course
of receiving the external audio signal.

[0057] The user input unit 130 generates input data respon-
sive to user manipulation of an associated input device or
devices. Examples of such devices include a keypad, a dome
switch, a touchpad such as static pressure/capacitance, a jog
wheel, a jog switch, and the like.
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[0058] The sensing unit 140 provides sensing signals for
controlling operations of the mobile terminal 100 using status
measurements of various aspects of the mobile terminal. For
example, the sensing unit 140 may detect an open/close status
of the mobile terminal 100, relative positioning of compo-
nents, such as a display and keypad, of the mobile terminal
100, a change of position of the mobile terminal 100 or a
component of the mobile terminal 100, a presence or absence
of user contact with the mobile terminal 100, orientation or
acceleration/deceleration of the mobile terminal 100. For
example, in the mobile terminal 100 configured as a slide-
type mobile terminal, the sensing unit 140 may sense whether
a sliding portion of the mobile terminal is open or closed.
Other examples include the sensing unit 140 sensing the
presence or absence of power provided by the power supply
190, the presence or absence of a coupling or other connec-
tion between the interface unit 170 and an external device.
The sensing unit 140 may include a proximity sensor 141.

[0059] The outputunit 150 generates outputs relevant to the
senses of sight, hearing, touch and the like. The output unit
150 includes the display 151, an audio output module 152, an
alarm unit 153, a haptic module 154, a projector module 155
and the like.

[0060] Thedisplay 151 istypically implemented to visually
display information associated with the mobile terminal 100.
For example, if the mobile terminal 100 is operating in a
phone call mode, the display 151 generally provides a user
interface (UI) or graphical user interface (GUI) which
includes information associated with placing, conducting,
and terminating a phone call. As another example, if the
mobile terminal 100 is in a video call mode or a photograph-
ing mode, the display 151 may additionally or alternatively
display images which are associated with these modes, the Ul
or the GUL

[0061] The display 151 may be implemented using known
display technologies including, for example, a liquid crystal
display (LCD), a thin film transistor-liquid crystal display
(TFT-LCD), an organic light-emitting diode display (OLED),
a flexible display and a three-dimensional display. The
mobile terminal 100 may include one or more of such dis-
plays.

[0062] Some displays 151 can be implemented as a trans-
parent or optical transmittive type, which can be named a
transparent display. As a representative example for the trans-
parent display, there is TOLED (transparent OLED) or the
like. A rear configuration of the display 151 can be imple-
mented in the optical transmittive type as well. In this con-
figuration, a user is able to see an object in rear of a terminal
body via the area occupied by the display 151 of the terminal
body.

[0063] At least two displays 151 can be provided to the
mobile terminal 100 in accordance with the implemented
configuration of the mobile terminal 100. For example, a
plurality of displays 151 can be arranged on a single face of
the mobile terminal 100 in a manner of being spaced apart
from each other or being built in one body. Alternatively, a
plurality of displays 151 can be arranged on different faces of
the mobile terminal 100.

[0064] In the case that the display 151 and a sensor for
detecting a touch action (hereinafter called ‘touch sensor’)
configures a mutual layer structure (hereinafter called ‘touch-
screen’), it is able to use the display 151 as an input device as
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well as an output device. In this case, the touch sensor can be
configured as a touch film, a touch sheet, a touchpad or the
like.

[0065] The touch sensor can be configured to convert a
pressure applied to a specific portion of the display 151 or a
variation of a capacitance generated from a specific portion of
the display 151 to an electric input signal. Moreover, it is able
to configure the touch sensor to detect a pressure of a touch as
well as a touched position or size.

[0066] Ifatouch inputis made to the touch sensor, signal(s)
corresponding to the touch is transferred to a touch controller.
The touch controller processes the signal(s) and then transfers
the processed signal(s) to the controller 180. Therefore, the
controller 180 is able to know whether a prescribed portion of
the display 151 is touched.

[0067] The proximity sensor 141 can be provided to an
internal area of the mobile terminal 100 enclosed by the
touchscreen or around the touchscreen. The proximity sensor
141 is a sensor that detects a presence or non-presence of an
objectapproaching a prescribed detecting surface or an object
existing around the proximity sensor using an electromag-
netic field strength or infrared ray without mechanical con-
tact. Hence, the proximity sensor 141 generally has durability
longer than that of a contact type sensor and also has utility
wider than that of the contact type sensor.

[0068] The proximity sensor 141 can include one of a trans-
mittive photoelectric sensor, a direct reflective photoelectric
sensor, a mirror reflective photoelectric sensor, a radio fre-
quency oscillation proximity sensor, an electrostatic capacity
proximity sensor, a magnetic proximity sensor, an infrared
proximity sensor and the like. In case that the touchscreen
includes the electrostatic capacity proximity sensor, it is con-
figured to detect the proximity of a pointer using a variation of
electric field according to the proximity of the pointer. In this
case, the touchscreen or touch sensor can be classified as the
proximity sensor 141.

[0069] In the following description, for clarity, an action
that a pointer approaches without contacting with the touch-
screen to be recognized as located on the touchscreen is
named ‘proximity touch’. An action that a pointer actually
touches the touchscreen is named ‘contact touch’. The posi-
tion on the touchscreen proximity-touched by the pointer
refers to the position of the pointer which vertically opposes
the touchscreen when the pointer performs the proximity
touch.

[0070] The proximity sensor 141 detects a proximity touch
and a proximity touch pattern such as a proximity touch
distance, a proximity touch duration, a proximity touch posi-
tion, a proximity touch shift state, and the like. Information
corresponding to the detected proximity touch action and the
detected proximity touch pattern can be outputted to the
touchscreen.

[0071] The audio output module 152 functions in various
modes including a call-receiving mode, a call-placing mode,
a recording mode, a voice recognition mode, a broadcast
reception mode and the like to output audio data which is
received from the wireless communication unit 110 or is
stored in the memory 160. During operation, the audio output
module 152 outputs audio relating to a particular function
such as call received, message received, and the like. The
audio output module 152 is often implemented using one or
more speakers, buzzers, other audio producing devices, and
combinations thereof.
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[0072] The alarm unit 153 outputs a signal for announcing
the occurrence of a particular event associated with the
mobile terminal 100. Typical events include a call received
event, a message received event and a touch input received
event. The alarm unit 153 is able to output a signal for
announcing the event occurrence by way of vibration as well
as video or audio signal. The video or audio signal can be
outputted via the display 151 or the audio output unit 152.
Hence, the display 151 or the audio output module 152 can be
regarded as a part of the alarm unit 153.

[0073] The haptic module 154 generates various tactile
effects that can be sensed by a user. Vibration is a represen-
tative one of the tactile effects generated by the haptic module
154. Strength and pattern of the vibration generated by the
haptic module 154 are controllable. For example, different
vibrations can be outputted in a manner of being synthesized
together or can be outputted in sequence.

[0074] The haptic module 154 is able to generate various
tactile effects as well as the vibration. For example, the haptic
module 154 generates the effect attributed to the arrangement
of pins vertically moving against a contact skin surface, the
effect attributed to the injection/suction power of air though
aninjection/suction hole, the effect attributed to the skim over
a skin surface, the effect attributed to the contact with elec-
trode, the effect attributed to the electrostatic force, the effect
attributed to the representation of hold/cold sense using an
endothermic or exothermic device and the like.

[0075] The haptic module 154 can be implemented to
enable a user to sense the tactile effect through a muscle sense
of finger, arm or the like as well as to transfer the tactile effect
through a direct contact. At least two haptic modules 154 can
be provided to the mobile terminal 100 in accordance with the
corresponding configuration type of the mobile terminal 100.
[0076] The projector module 155 performs an image pro-
jector function using the mobile terminal 100. The projector
module 155 is able to display an image, which is identical to
or partially identical to the image displayed on the display
151, on an external screen or wall according to a control
signal of the controller 180.

[0077] Inparticular, the projector module 155 can include a
light source generating light, for example, laser, for project-
ing an image externally, an image producing means for pro-
ducing animage to output externally using the light generated
from the light source, and a lens for magnifying the projected
image in a predetermined focus distance. The projector mod-
ule 155 can further include a device for adjusting an image
projection direction by mechanically moving the lens or the
entire module.

[0078] The projector module 155 can be classified into a
CRT (cathode ray tube) module, an LCD (liquid crystal dis-
play) module, a DLP (digital light processing) module or the
like according to a device type of a display means. In particu-
lar, the DLP module is operated by the mechanism of
enabling the light generated from the light source to reflect on
a DMD (digital micro-mirror device) chip, and thus, can be
implemented to decrease the size of the projector module 151.
[0079] Preferably, the projector module 155 can be pro-
vided in a length direction of a lateral, front or backside
direction of the mobile terminal 100. It is understood that the
projector module 155 can be provided to any portion of the
mobile terminal 100 according to the necessity thereof.
[0080] The memory unit 160 is generally used to store
various types of data to support the processing, control, and
storage requirements of the mobile terminal 100. Examples of
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such data include program instructions for applications oper-
ating on the mobile terminal 100, contact data, phonebook
data, messages, audio, still pictures, moving pictures, and the
like. A recent use history or a cumulative use frequency of
each data, for example, use frequency for each phonebook,
each message or each multimedia, can be stored in the
memory unit 160. Moreover, data for various patterns of
vibration and/or sound outputted in case of a touch input to
the touchscreen can be stored in the memory unit 160.

[0081] The memory 160 may be implemented using any
type or combination of suitable volatile and non-volatile
memory or storage devices including hard disk, random
access memory (RAM), static random access memory
(SRAM), electrically erasable programmable read-only
memory (EEPROM), erasable programmable read-only
memory (EPROM), programmable read-only memory
(PROM), read-only memory (ROM), magnetic memory, flash
memory, magnetic or optical disk, multimedia card micro
type memory, card-type memory, such as SD memory, XD
memory, and the like, or other similar memory or data storage
device. The mobile terminal 100 is able to operate in associa-
tion with a web storage for performing a storage function of
the memory 160 on Internet.

[0082] The interface unit 170 is often implemented to
couple the mobile terminal 100 with external devices. The
interface unit 170 receives data from the external devices oris
supplied with the power and then transfers the data or power
to the respective elements of the mobile terminal 100 or
enables data within the mobile terminal 100 to be transferred
to the external devices. The interface unit 170 may be con-
figured using a wired/wireless headset port, an external
charger port, a wired/wireless data port, a memory card port,
a port for coupling to a device having an identity module,
audio input/output ports, video input/output ports, an ear-
phone port and/or the like.

[0083] The identity module is a chip for storing various
kinds of information for authenticating a use authority of the
mobile terminal 100 and can include User Identify Module
(UIM), Subscriber Identify Module (SIM), Universal Sub-
scriber Identity Module (USIM) and/or the like. A device
having the identity module (hereinafter called ‘identity
device’) can be manufactured as a smart card. Therefore, the
identity device is connectible to the mobile terminal 100 via
the corresponding port.

[0084] When the mobile terminal 100 is connected to an
external cradle, the interface unit 170 becomes a passage for
supplying the mobile terminal 100 with a power from the
cradle or a passage for delivering various command signals
inputted from the cradle by a user to the mobile terminal 100.
Each of the various command signals inputted from the cradle
or the power can operate as a signal enabling the mobile
terminal 100 to recognize that it is correctly loaded in the
cradle.

[0085] The controller 180 typically controls the overall
operations of the mobile terminal 100. For example, the con-
troller 180 performs the control and processing associated
with voice calls, data communications, video calls, and the
like. The controller 180 may include a multimedia module
181 that provides multimedia playback. The multimedia
module 181 may be configured as part of the controller 180,
or implemented as a separate component. Moreover, the con-
troller 180 is able to perform a pattern recognition process for
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recognizing a writing input and a picture drawing input car-
ried out on the touchscreen as characters or images, respec-
tively.

[0086] The power supply unit 190 provides power required
by the various components for the mobile terminal 100. The
power may be internal power, external power, or combina-
tions thereof.

[0087] Various embodiments described herein may be
implemented in a computer-readable medium using, for
example, computer software, hardware, or some combination
thereof. For a hardware implementation, the embodiments
described herein may be implemented within one or more
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units
designed to perform the functions described herein, or a
selective combination thereof. Such embodiments may also
be implemented by the controller 180.

[0088] For a software implementation, the embodiments
described herein may be implemented with separate software
modules, such as procedures and functions, each of which
perform one or more of the functions and operations
described herein. The software codes can be implemented
with a software application written in any suitable program-
ming language and may be stored in memory such as the
memory 160, and executed by a controller or processor, such
as the controller 180.

[0089] InFIGS. 2A and 2B, while the mobile terminal 100
is shown to have a bar type terminal body, the mobile terminal
100 may be implemented in a variety of different configura-
tions. Examples of such configurations include folder-type,
slide-type, rotational-type, swing-type and combinations
thereof. For clarity, further disclosure will primarily relate to
a bar-type mobile terminal 100. However such teachings
apply equally to other types of mobile terminals.

[0090] Referring to FIG. 2A, the mobile terminal 100
includes a case (casing, housing, cover, and the like) config-
uring an exterior thereof. In the present embodiment, the case
can be divided into a front case 101 and a rear case 102.
Various electric/electronic parts are loaded in a space pro-
vided between the front and rear cases 101 and 102. Alterna-
tively, at least one middle case can be further provided
between the front and rear cases 101 and 102 in addition. The
cases 101 and 102 are formed by injection molding of syn-
thetic resin or can be formed of metal substance such as
stainless steel (STS), titanium (T1) or the like for example.
[0091] Thedisplay 151, audio output unit 152, camera 121,
user input units 130/131 and 132, microphone 122, interface
180 and the like can be provided to the terminal body, and
more particularly, to the front case 101. The display 151
occupies most area of a main face of the front case 101. The
audio output unit 151 and the camera 121 are provided to an
area adjacent to one of both end portions of the display 151,
while the user input unit 131 and the microphone 122 are
provided to another area adjacent to the other end portion of
the display 151. The user input unit 132 and the interface 170
can be provided to lateral sides of the front and rear cases 101
and 102.

[0092] The input unit 130 is manipulated to receive a com-
mand for controlling an operation of the mobile terminal 100.
The input unit 130 is able to include a plurality of manipulat-
ing units 131 and 132. The manipulating units 131 and 132
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may also be called a manipulating portion and may adopt any
mechanism of a tactile manner that enables a user to perform
a manipulation action by experiencing a tactile feeling.
[0093] Content inputted by the first or second manipulating
unit 131 or 132 can be diversely set. For example, a command,
such as start, end, scroll and the like, is inputted to the first
manipulating unit 131 and a command for a volume adjust-
ment of sound outputted from the audio output unit 152, a
command for a switching to a touch recognizing mode of the
display 151 or the like can be inputted to the second manipu-
lating unit 132.

[0094] Referring to FIG. 2B, a camera 121' can be addition-
ally provided to a backside of the terminal body, and more
particularly, to the rear case 102. The camera 121' has a
photographing direction that is substantially opposite to that
of the front camera 121 shown in FIG. 2A and may have a
resolution differing from that of the front camera 121.
[0095] For example, the front camera 121 has a low reso-
Iution sufficient to capture and transmit a picture of user’s
face for a video call, while the rear camera 121" has a higher
resolution for capturing a general subject for photography
without transmitting the captured subject. Alternative to the
configuration shown in FIGS. 2A and 2B, each of the cameras
121 and 121' can be installed at the terminal body to be rotated
or popped up.

[0096] A flash 123 and a mirror 124 are additionally pro-
vided adjacent to the rear camera 121'. The flash 123 projects
light toward a subject in case of photographing the subject
using the rear camera 121'. In case that a user attempts to take
a self-portrait using the rear camera 121', the mirror 124
enables the user to view the selfimage through the mirror 124.

[0097] An additional audio outputunit 152' can be provided
to the backside of the terminal body. The additional audio
output unit 152' is able to implement a stereo function
together with the former audio output unit 152 shown in FI1G.
2A and may be used for implementation of a speakerphone
mode.

[0098] A broadcast signal receiving antenna 124 can be
additionally provided to the lateral side of the terminal body
as well as an antenna for communication or the like. The
antenna 124 constructing a portion of the broadcast receiving
module 111 shown in FIG. 1 can be retractably provided to
the terminal body.

[0099] A power supply unit 190 for supplying a power to
the mobile terminal 100 is provided to the terminal body. The
power supply unit 190 can be configured to be built within the
terminal body. Alternatively, the power supply unit 190 canbe
configured to be detachably connected to the terminal body.

[0100] A touchpad 135 for detecting a touch can be addi-
tionally provided to the rear case 102. The touchpad 135 can
be configured in a light transmittive type like the display 151.
In this case, if the display 151 is configured to output visual
information from its both faces, it is able to recognize the
visual information via the touchpad 135 as well. The infor-
mation outputted from both of the faces can be entirely con-
trolled by the touchpad 135. Alternatively, a display is further
provided to the touchpad 135 such that a touchscreen can be
provided to the rear case 102 as well.

[0101] The touchpad 135 is activated by interconnecting
with the display 151 of the front case 101. The touchpad 135
can be provided in the rear side of the display 151 in parallel.
The touchpad 135 can have a size equal to or smaller than that
of the display 151.
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[0102] Interconnected operational mechanism between the
display 151 and the touchpad 135 are explained with refer-
ence to FIG. 3A and FIG. 3B as follows. Referring to FIGS.
3A and 3B, various kinds of visual information can be dis-
played on the display 151. For example, the information can
be displayed in characters, numerals, symbols, graphics,
icons and the like.

[0103] Inorder to input the information, at least one of the
characters, numerals, symbols, graphics and icons are repre-
sented in a single predetermined array to be implemented in a
keypad formation. This keypad formation can be so-called
‘soft keys’.

[0104] Referring to FIG. 3A, the display 151 is operable
through an entire area or by being divided into a plurality of
regions. In the latter case, a plurality of regions can be con-
figured interoperable. For example, an output window 151a
and an input window 1515 are displayed on the display 151.
A soft key 151¢' representing a digit for inputting a phone
number or the like is outputted to the input window 1515. If
the soft key 151¢' is touched, a digit corresponding to the
touched soft key is outputted to the output window 151a. If
the first manipulating unit 131 is manipulated, a call connec-
tion for the phone number displayed on the output window
151a is attempted.

[0105] While FIG. 3A shows that the information is dis-
played and arranged in the terminal body vertically in a por-
trait orientation, FIG. 3B shows the information is displayed
and arranged in the terminal body horizontally in a landscape
orientation. The display 151 can be configured to change an
output picture according to the arranged direction of the ter-
minal body.

[0106] Referring to FIG. 3B, when a text input mode is
activated in the mobile terminal 100, an output window 1514
and an input window 151" are displayed on the display 151.
A plurality of soft keys 151¢' representing at least one of
characters, symbols and digits can be arranged in the input
window 1514'. For example, the soft keys 151¢' can be
arranged in the QWERTY key formation.

[0107] Ifthe softkeys 151¢' are touched through the touch-
pad 135 shown in FIG. 2B, the characters, symbols and digits
corresponding to the touched soft keys are outputted to the
output window 1514'. Thus, the touch input via the touchpad
135 is advantageous in that the soft keys 151¢' can be pre-
vented from being blocked by a finger in case of touch, which
is compared to the touch input via the display 151. In case that
the display 151 and the touchpad 135 are configured trans-
parent, fingers located at the backside of the terminal body
can be visually checked. Hence, more correct touch inputs are
possible.

[0108] Besides, the display 151 or the touchpad 135 can be
configured to receive a touch input by scroll. A user scrolls the
display 151 or the touchpad 135 to shift a cursor or pointer
located at an entity, icon or the like, displayed on the display
151. Furthermore, in case that a finger is shifted on the display
151 or the touchpad 135, a path of the shifted finger can be
visually displayed on the display 151. This may be useful in
editing an image displayed on the display 151.

[0109] To cope with a case that both of the display 151 that
is a touchscreen and the touchpad 135 are touched together
within a predetermined time range, one function of the mobile
terminal 100 can be executed. For example, the terminal body
is held by a user using a thumb and a first finger clamping the
mobile terminal 100. The above function can include activa-
tion or deactivation for the display 151 or the touchpad 135.
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[0110] The proximity sensor 141 described with reference
to FIG. 1 is explained in detail with reference to FIG. 4 as
follows. Referring to FIG. 4, when a pointer such as a user’s
finger, a pen and the like approaches the touchscreen, a prox-
imity sensor 141 provided within or in the vicinity of the
touchscreen detects the approach of the pointer and then
outputs a proximity signal. The proximity sensor 141 can be
configured to output a different proximity signal according to
a distance between the pointer and the proximity-touched
touchscreen (hereinafter named *proximity depth).

[0111] In FIG. 4, exemplarily shown is a cross-section of
the touchscreen provided with a proximity sensor 141
capable of recognizing three proximity depths. It is under-
stood that a proximity sensor 141 capable of recognizing
proximity depths amounting to the number smaller than 3 or
equal to or greater than 4 is also possible.

[0112] In case that the pointer is fully contacted with the
touchscreen (d0), such an input is recognized as a contact
touch. In case that the pointer is located to be spaced apart
from the touchscreen in a distance smaller than d1 without
touching the touchscreen, such an input is recognized as a
proximity touch to a first proximity depth. In case that the
pointer is located to be spaced apart from the touchscreen in
a distance between d1 and d2, such an input is recognized as
aproximity touch to a second proximity depth. In case that the
pointer is located to be spaced apart from the touchscreen in
a distance smaller than d3 or equal to or greater than d2, such
an input is recognized as a proximity touch to a third prox-
imity depth. In case that the pointer is located to be spaced
apart from the touchscreen in a distance equal to or greater
than d3, the proximity touch is released and no input is rec-
ognized by the proximity sensor 141.

[0113] Hence, the controller 180 is able to recognize the
proximity touch as one of various input signals according to
the proximity depth and position of the pointer. Further, the
controller 180 is able to perform various operation controls
according to the various input signals.

[0114] Referringto FIG. 5, the exemplified mobile terminal
100 is a folder type terminal in which a folder part is con-
nected to a main body in a manner of being folded or
unfolded. A first display 156 provided to the folder part is a
light-transmittive or transparent type such as TOLED, while
a second display 157 provided to the main body may be a
non-transmittive type such as LCD. Each of the first and
second displays 156 and 157 can include a touch-inputtable
touchscreen.

[0115] For example, if a touch, for example, contact touch
or proximity touch, to the first display or TOLED 156 is
detected, the controller 180 selects or runs at least one image
from an image list displayed on the TOLED 156 according to
a touch type and a touch duration. In the following descrip-
tion, a method of controlling information displayed on a
different display or an LCD 157 in case of an touch to the
TOLED 156 externally exposed in an overlapped configura-
tion is explained, in which the description is made with ref-
erence to input types classified into a touch, a long touch, a
long-touch and drag, and the like.

[0116] In the overlapped state when the mobile terminal
100 is closed or folded, the TOLED 156 is configured to be
overlapped with the LCD 157. In this state, when a touch
different from a touch for controlling an image displayed on
the TOLED 155, for example, a long touch having a duration
of at least 2 seconds, is detected, the controller 180 displays at
least one image to be selected from an image list on the LCD
157 according to the touched touch input. The result of run-
ning the selected image is displayed on the TOLED 156.
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[0117] The long touch may be used for selectively shifting
a specific one of entities displayed on the LCD 157 to the
TOLED 156 without an action for running the corresponding
entity. In particular, if a user performs a long touch on a
prescribed region of the TOLED 156 corresponding to a
specific entity of the LCD 157, the controller 180 controls the
corresponding entity to be displayed by being shifted to the
TOLED 156.

[0118] Meanwhile, an entity displayed on the TOLED 156
can be displayed by being shifted to the LCD 157 according
to such a prescribed touch input to the TOLED 156 as flick-
ing, swirling and the like. In the drawing, exemplarily shown
is that a second menu displayed on the LCD 157 is displayed
by being shifted to the TOLED 156.

[0119] In case that another input, such as a drag, is addi-
tionally detected together with a long touch, the controller
180 executes a function associated with an image selected by
the long touch such that a preview picture for the image can be
displayed on the TOLED 156. In FIG. 5, exemplarily shown
is a preview of the picture of a male for a second menu
including the image file.

[0120] While the preview image is outputted, if a drag
toward a different image is additionally performed on the
TOLED 156 by maintaining the long touch, the controller 180
shifts a selection cursor or a selection bar of the LCD 157 and
then displays the image selected by the selection cursor on the
preview picture that is the picture of a female. Thereafter,
after completion of the touch, specifically, long touch and
drag, the controller 180 displays the initial image selected by
the long touch.

[0121] The touch action or long touch and drag is identi-
cally applied to a case that a slide or an action of a proximity
touch corresponding to the drag is detected to together with a
long proximity touch that is maintained for at least 2 or 3
seconds to the TOLED 156. In case that a touch action dif-
fering from the above-mentioned touch actions is detected,
the controller 180 is able to operate in the same manner of the
general touch controlling method.

[0122] The method of controlling the touch action in the
overlapped state is applicable to a mobile terminal having a
single display. Further, the method of controlling the touch
action in the overlapped state is applicable to mobile termi-
nals differing from the folder type terminal having a dual
display as well.

[0123] FIG. 6A represents an object, such as an icon, a
menu item and the like, in a circle type for clarity and conve-
nience of explanation. A region for displaying an object on the
display 151, as shown in (a) of FIG. 6 A, can be divided into a
first region A at a central part and a second region B enclosing
the first region A. The first and second regions A and B can be
configured to generate tactile effects differing from each
other in strength or pattern. For example, the first and second
regions can be configured to generate 2-step vibrations in a
manner of outputting a first vibration if the second region B is
touched or outputting a second vibration greater than the first
vibration if the first region A is touched.

[0124] Inthe case when both of the proximity touch recog-
nition region and the haptic region are simultaneously set in
the region having the object displayed therein, it is able to set
the haptic region for generating the tactile effect to be differ-
ent from the proximity touch recognition region for detecting
the proximity signal. In particular, it is able to set the haptic
region to be narrower or wider than the proximity touch
recognition region. For example, in (a) of FIG. 6A, it is able
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to set the proximity touch recognition region to the area
including both of the first and second regions A and B. It is
also able to set the haptic region to the first region A.

[0125] Itisableto discriminate the region having the object
displayed therein into three regions A, B and C as shown in (b)
of FIG. 6A. Alternatively, it is able to discriminate the region
having the object displayed therein into N regions (N>4) as
shown in (c) of FIG. 6A. It is able to configure each of the
divided regions to generate a tactile effect having a different
strength or pattern. In case that a region having a single object
represented therein is divided into at least three regions, it is
able to set the haptic region and the proximity touch recog-
nition region to differ from each other according to a use
environment.

[0126] It is able to configure a size of the proximity touch
recognition region of the display 151 to vary according to a
proximity depth. In particular, referring to (a) of FIG. 6B, the
proximity touch recognition region is configured to decrease
by C—+B—A according to the proximity depth for the display
151. On the contrary, the proximity touch recognition region
is configured to increase by C—=B—A according to the prox-
imity depth for the display 151. Despite the above configu-
ration, it is able to set the haptic region to have a predeter-
mined size, as the region ‘H’ shown in (b) of FIG. 6B,
regardless of the proximity depth for the display 151. In case
of dividing the object-displayed region for the setting of the
haptic region or the proximity touch recognition region, it is
able to use one of various schemes of horizontal/vertical
division, radial division and combinations thereof as well as
the concentric circle type division shown in FIG. 6A.

[0127] Inthe following description, the configuration of the
above-described projector module 155 provided to the bar
type mobile terminal 100 is explained in detail with reference
to FIG. 7A and FIG. 7B. Referring to FIG. 7A, a projector
body 105 having the projector module 155 can be rotatably
coupled to a main body 101 of the mobile terminal 100. In
particular, the projector body 105 may be hinged to the main
body 101 such that the projection angle of an image, which is
projected via the projector module 155, can be controlled.
Further, a camera 121 can be provided to the projector body
105 to photograph the image projected by the projector mod-
ule 155.

[0128] In FIG. 7A, the projector body 105 rotatably
coupled to the main body 101 is not rotated, and in FIG. 7B
the projector body 105 has been rotated. The mobile terminal
100 described in the following description can include at least
one of the elements shown in FIG. 1 and may further include
a touchscreen.

[0129] As the mobile terminal 100 receives an input for
selecting an external screen area setting function from a user,
a status for controlling a size or position of the external screen
area (hereinafter called ‘area control status’) can be set up.
The external screen area setting function refers to a function
for setting the size or position of the external screen area on
which an image projected via the projector module 155 or an
image transmitted to the external screen via the wireless
communication unit 110 is displayed.

[0130] Further, in the course of or prior to performing the
projector function, as shown in FIG. 9A and FIG. 10, respec-
tively, the mobile terminal 100 sets up an area control status
when a menu item “projected size/position setting” is
selected via amenu search shown in FIG. 9A and FIG. 10. The
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area control status can also be set up when a key or a key area,
if touchscreen is included, for commanding the projected
size/position setting.

[0131] Moreover, in the process for setting the area prior to
execution of the projector function, the mobile terminal 100
allows a user to select whether to use a default image as shown
in FIG. 9B. The default image refers to an image displayed
according to a size or position of the area set in the area setting
process to provide the user with an example of an image
display on an external screen area.

[0132] Referring to FIG. 8, when the area control status
needs to be set up, as mentioned in the foregoing description,
the mobile terminal 100 receives an input of an area setting
control signal under the control of the controller 180 at S810.
The area setting control signal refers to a signal for control-
ling a size or position of the external screen area (hereinafter
called ‘area’).

[0133] Subsequently at S820, under the control of the con-
troller 180, the mobile terminal 100 sets up an area set to at
least one of the size and the position according to the area
setting control signal inputted in S180. In S820, the mobile
terminal 100 is able to set up a plurality of areas. For example,
the mobile terminal 100 may perform an operation for setting
each of the plurality of the areas and sizes or positions of the
plurality of the areas may differ from each other.

[0134] Subsequently at S830, the mobile terminal 100 dis-
plays the execution process for the setting set in S820 on the
display 151 or the touchscreen or the external screen. This is
to provide a user with an example of the size or position of the
area. For example, the mobile terminal 100 displays the
execution process for the setting in S820 via the display 151.
The mobile terminal 100 may also display the set area on the
external screen if an “OK” key for the area setting is selected
by a user. Alternatively, the mobile terminal 100 may perform
the setting in S820 even if the display 151 is deactivated.
Thus, the mobile terminal 100 may display the execution
process for the setting in S820 on the external screen.
[0135] The mobile terminal 100 may display the execution
process for the setting in S820 via both the display 151 and the
external screen. As the default image is displayed on the area
set in S820, an exemplified image to be specifically displayed
is displayed within the set area. The controller 180 determines
whether to use the default image when displaying the area
setting process according to a selection made by a user.
[0136] When a plurality of areas are set up in S820, the
mobile terminal 100 may display the process for setting each
of a plurality of the areas. For example, when first to third
areas are set, the mobile terminal 100 displays the sequen-
tially performed area setting processes while performing the
first to third area setting processes in sequence.

[0137] The mobile terminal 100 may display the area set-
ting process on the external screen via the projector module
155. For example, the mobile terminal 100 displays the area
setting process on the external screen by projecting an image
having the area setting process reflected thereon to the exter-
nal screen via the projector module 155. Alternatively, as an
area specifying signal corresponding to an area setting con-
trol signal is transmitted to the external screen via the wireless
communication unit 110, the mobile terminal 100 controls the
area setting process to be displayed on the external screen
according to the area specifying signal.

[0138] The external screen also performs a data transceiv-
ing function with the mobile terminal 100. The area specify-
ing signal can include information on the size or position of
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the area having been set in S820. When a default image is
transmitted from the mobile terminal 100, the external screen
displays the default image on the area having been set accord-
ing to the area specitying signal. Moreover, when a key, key
area or menu item for commanding an area setting process
termination is selected, the mobile terminal 100 may termi-
nate the area setting process.

[0139] The inputting step S810 to the displaying step S830
can be realized in various embodiments according to the
inputted paths of the area setting control signal. For clarity
and convenience of explanation, the following description
shall be limited to the case where an area setting process is
displayed via the projector module 155 and the area setting
process using a default image is displayed on the external
screen and the display 151.

[0140] According to one embodiment of the present inven-
tion, when a touchscreen for receiving a touch input is
included in the mobile terminal 100, the mobile terminal is
able to detect a pattern of a touch inputted via the touchscreen
under the control of the controller 180. Therefore, the mobile
terminal 100 receives an input of an area setting control signal
corresponding to the detected touch pattern.

[0141] The mobile terminal 100 is able to set a size or
position of an area according to the detected touch pattern
under the control of the controller 180. The touch pattern can
include a touch and drag direction, a touch and drag distance,
a distance between multi-touches, a touch count/duration/
size, a proximity distance in the case of a proximity touch.
[0142] In the following description, the process for setting
an area size and an area position according to a touch pattern
is explained in detail with reference to the accompanying
drawings. Referring to FIG. 11A, while a default image is
displayed, if a touch and drag action from a first point to a
second point on a screen is inputted, as shown in (a) of FIG.
11A, the mobile terminal 100 sets an external screen area
according to a screen area having a diagonal line connecting
the first and second points together and displays the default
image on the set external screen area as shown in (b) of FIG.
11A. For example, if the screen area occupies 30% of the
entire external screen, the external screen area shown in (b) of
FIG. 11A can be reduced to 30% of the external screen area
shown in (a) of FIG. 11A.

[0143] Referring to FIG. 11B, while a default image is
displayed, if multi-touches to first and second points on a
screen is inputted sequentially or simultaneously, as shown in
(a) of FIG. 11B, the mobile terminal 100 sets an external
screen area according to a screen area having a diagonal line
connecting the first and second points together and then dis-
plays the default image on the set external screen area as
shown in (b) of FIG. 11B. For example, if the horizontal and
vertical lengths of the screen area amount to %4 of the hori-
zontal length of the entire external screen and Y4 of the hori-
zontal length of the entire external screen, respectively, the
external screen area shown in (b) of FIG. 11B can be reduced
to 14 of the horizontal length of the external screen area shown
in (a) of FIG. 11B and %4 of the vertical length thereof.
[0144] Referring to FIG. 11C, while a default image is
displayed, if a proximity touch to a first point on a screen is
inputted, as shown in (a) of FIG. 11C, the mobile terminal 100
sets an external screen area according to a screen area having
the first point as a center and then displays the default image
on the set external screen area as shown in (b) of FIG. 11C. In
this case, the screen area can be set in a manner of getting
wider in inverse proportion to a proximity touch distance.
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[0145] Referring to FIG. 11D, while a default image is
displayed, if a touch amounting to a preset count or one of a
preset duration, a preset size, a preset pressure, and the like for
a first point on a screen is inputted, as shown in (a) of FIG.
11D, the mobile terminal 100 sets an external screen area
according to a screen area having the first point as a center and
then displays the default image on the set external screen area
as shown in (b) of FIG. 11D. In this case, a size proportional
to the touch count or one of the preset duration, preset size,
preset pressure, and the like can be set for the screen area.
[0146] Referring to FIG. 12, while a default image is dis-
played on a prescribed area of an external screen, the mobile
terminal 100 is able to activate an area position setting func-
tion according to a selection made by a user. For example, the
area position setting function is activated when a key, key area
provided to a touchscreen or menu item for activation of the
area position setting function is selected. As the area position
setting function is activated, the mobile terminal 100 displays
a screen area on the display 151 or touchscreen. In this case,
the screen area may be movable according to a touch action
made by a user.

[0147] Upondetecting at least one of a touch and drag from
a first point of the screen area to a second point thereof, as
shown in FIG. 13 A, multi-touches to first and second points
of the screen area, as shown in FIG. 13B, and a touch to a
second point of the entire screen, as shown in FIG. 13C, the
mobile terminal 100 shifts the screen area to have the second
point as a reference and then shifts the external screen area
according to the shift of the screen area as shown in FIG. 13D.
[0148] Alternatively, referring to FIG. 13E, while a default
image is displayed on a prescribed area of an external screen,
if a touch and drag for setting a screen area having a pre-
scribed size is inputted, as shown in (a) of FIG. 13E, the
mobile terminal 100 displays the default image on the exter-
nal screen area according to a position of the screen area, as
shown in (b) of FIG. 13E.

[0149] According to one embodiment of the present inven-
tion, if the mobile terminal 100 includes the camera 121 for
receiving an input of an image including an area setting
operation for an external screen, the mobile terminal 100
recognizes the area setting operation from the image inputted
through the camera 121 and then receives an input of an area
setting control signal according to the recognized area setting
operation, under the control of the controller 180. Subse-
quently, under the control of the controller 180, the mobile
terminal 100 sets a size or position of an area according to the
area setting operation.

[0150] As an area control status is set, the mobile terminal
100 activates the camera 121 and then sets the activated
camera 121 to enter an image input mode. For example, under
the control of the controller 180, the camera 121 adjusts its
photographing angle with reference to a part on which the
area setting operation is performed.

[0151] The mobile terminal 100 can recognize a finger
motion or other pointer motion as an example for the area
setting operation from an image inputted via the camera 121.
For example, using an object recognition technology, the
mobile terminal 100 is able to recognize a finger or pointer
from an image. The mobile terminal 100 is also able to trace
and recognize a finger or pointer motion from a plurality of
images which are sequentially inputted.

[0152] Inthe following description, a process for setting an
area size and an area position according to the area setting
operation is explained in detail with reference to the accom-
panying drawings. Referring to FIGS. 14-15B, while a
default image is displayed, if an image including a finger
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motion for an external screen is inputted via the camera 121,
as shown in FIG. 14, the mobile terminal 100 sets the part
indicated by the finger motion to an external screen area and
then displays the default image on the set area as shown in
FIGS. 15A and 15B. In particular, FIG. 15A shows that the
area is set to the center of the external screen irrespective of
the part indicated by the finger motion and FIG. 15B shows
that the area is set to the part indicated by the finger motion.
[0153] Referring to FIGS. 16A and 16B, as mentioned in
the foregoing description, if the area position setting function
is activated, as an image including a finger indicating a pre-
scribed point of an external screen is inputted, as shown in
FIG. 16 A, the mobile terminal 100 shifts an area of an exter-
nal screen such that the prescribed point indicated by the
finger can become a center of the area as shown in FIG. 16B.
Moreover, it is able to apply the area position setting process
according to a touch pattern to the touchscreen, as shown in
FIGS. 12 to 13D.

[0154] Referring to FIGS. 17 to 18B, while a default image
is displayed, if an image including pointer motion for an
external screen is inputted via the camera 121, as shown in
FIG. 17, the mobile terminal 100 sets the part indicated by the
pointer motion to an external screen area and then displays the
default image on the set area as shown in FIGS. 18A and 18B.
In particular, FIG. 18 A shows that the area is set to the center
of'the external screen irrespective of the part indicated by the
pointer motion and FIG. 18B shows that the area is set to the
part indicated by the pointer motion.

[0155] Referring to FIG. 19A and FIG. 19B, as mentioned
in the foregoing description, if the area position setting func-
tion is activated, as an image including a pointer indicating a
prescribed point of an external screen is inputted, as shown in
FIG. 19A, the mobile terminal 100 is able to shift an area on
an external screen such that the prescribed point indicated by
the pointer can become a center of the area as shown in FIG.
19B. Moreover, it is able to apply the area position setting
process according to a touch pattern to the touchscreen, as
shown in FIGS. 12 to 13D.

[0156] According one embodiment of the present inven-
tion, the mobile terminal 100 includes the sensing unit 140 for
recognizing a motion pattern of the mobile terminal 100. The
mobile terminal 100 is also able to receive an input of an area
setting control signal according to the recognized motion
pattern under the control of the controller 180. The mobile
terminal 100 is able to set a size or position of an area accord-
ing to the motion pattern under the control of the controller
180. The sensing unit 140 recognizes a motion of the mobile
terminal 100 and the sensing unit 140 can include one of a
motion detecting sensor, a gyro-sensor, a gravity detecting
sensor, and the like. The motion pattern can include at least
one of a motion direction, a motion distance, a motion speed,
a motion angle, a motion angular speed, and the like.

[0157] Inthe following description, a process for setting an
area size and an area position according to a motion pattern is
explained in detail with reference to the accompanying draw-
ings. Referring to FIG. 20A and FIG. 20B, upon detecting a
motion from a first position to a second position, the mobile
terminal 100 sets an external screen area according to a screen
area having a diagonal line connecting a first point corre-
sponding to the first position to a second point corresponding
to the second position and then displays a default image on the
set area. In this case, the first point can be fixed. For example,
a size of the area can be set in proportion to a motion speed or
distance.
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[0158] Referringto FIG.21A and FIG. 21B, upon detecting
aposition shift while a default image is displayed, the mobile
terminal 100 shifts a screen area to have a point correspond-
ing to the shifted position become a center and then shifts an
external screen area according to the shift of the screen area.
If'the screen area is not displayed or the shift of the screen area
is not accompanied, the mobile terminal 100 is able to shift
the external screen area such that a point on the external
screen corresponding to the shifted position can become the
center.

[0159] While a signal input button for setting an area size or
position corresponding to a motion pattern is pressed, the
mobile terminal 100 is able to perform the aforesaid area size
or position setting process. If the signal input button is
released from being pressed, the mobile terminal 100 is able
to complete the aforesaid area size or position setting process.
[0160] According to one embodiment of the present inven-
tion, the mobile terminal 100 includes a microphone 122 for
receiving an input of a speech signal for an area setting
control. The mobile terminal 100 is able to receive an input of
an area setting control signal corresponding to the speech
signal inputted via the microphone 122 under the control of
the controller 180. The mobile terminal 100 is also able to set
a size or position of the area according to the speech signal
under the control of the controller 180.

[0161] In the following description of an embodiment, a
process for setting an area size or an area position according
to a speech signal is explained in detail with reference to the
accompanying drawings. Referring to FIGS. 22A to 22C,
upon receiving an input of a speech signal, for example
“Show me” for commanding a start of an area size setting
process, the mobile terminal 100 displays a default image on
an external screen area as shown in FIG. 22A. In this case, the
display 151 is able to display a screen area having an area or
position set according to the external screen area.

[0162] In the external screen area shown in FIG. 22A, a
default image is displayed in 100% size. Upon receiving an
input of a speech signal, for example, “Enlarge” for area size
enlargement, as shown in FIG. 22A, the mobile terminal 100
displays a default image on an external screen area enlarged
by a prescribed magnifying power as shown in FIG. 22B. In
this case, a screen area can be enlarged together. For example,
an area size may be enlarged in proportion to an input count or
volume of the speech signal.

[0163] Upon receiving an input of a speech signal, for
example, “Reduce” for area size reduction, as shown in FIG.
22C, the mobile terminal 100 displays a default image on an
external screen area reduced by a prescribed magnifying
power as shown in FIG. 22C. In this case, a screen area can be
reduced together. For example, an area size may be reduced in
proportion to an input count or volume of the speech signal.
[0164] Referring to FIG. 23A and FIG. 23B, while a default
image is displayed on an external screen area, upon receiving
aninput ofa speech signal, for example “up” or “down” for an
area position shift, the mobile terminal 100 shifts the external
screen area by a prescribed distance according to the speech
signal. For example, the shifted distance may be increased in
proportion to an input count or volume of the speech signal.
[0165] According to one embodiment of the present inven-
tion, upon receiving an input in response to a key manipula-
tion for an area size setting for an area size, an area ratio, an
area resolution and the like via the user input unit 130, the
mobile terminal 100 is able to receive an area setting control
signal according to the inputted key manipulation under the
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control of the controller 180. The mobile terminal 100 is able
to set a size of an area according to the inputted key manipu-
lation under the control of the controller 180.

[0166] In the following description, an area size setting
process in response to a key manipulation is explained in
detail with reference to the accompanying drawings. Refer-
ring to FIGS. 24 to 27, while a default image is displayed on
an external screen area, upon receiving an input of a user
operation for commanding an area size setting using a key
manipulation, the mobile terminal 100 displays an area size
setting reference list on a prescribed area of a screen as shown
in FIG. 24. In this case, the area size setting reference can
include a screen ratio, a screen size, a screen resolution and
the like.

[0167] Ifaratio, for example, “16:9,” (horizontal vs. verti-
cal) is selected from the area size setting list, the mobile
terminal 100 sets the ratio of the external screen area accord-
ing to the screen ratio inputted via the key manipulation as
shown in FIG. 25. Ifa size, for example, “80%” or “120%” is
selected from the area size setting list, the mobile terminal
100 sets the size of the external screen area according to the
screen size inputted via the key manipulation as shown in
FIG. 26A or FIG. 26B, respectively. If a resolution, for
example, “1,024*768” is selected from the area size setting
list, the mobile terminal 100 sets the resolution of the external
screen area according to the screen resolution inputted via the
key manipulation as shown in FIG. 27. In this case, the key
manipulation can include both a numeral input corresponding
to screen ratio/size/resolution using numeral keys and a size
adjustment of screen ratio/size/resolution using a navigation
key.

[0168] According to one embodiment of the present inven-
tion, the mobile terminal 100 is able to receive an input via a
user operation for an area size setting using a navigation key,
such as a jog dial, included in the user input unit 130. The
mobile terminal 100 receives an input of an area setting con-
trol signal according to the inputted user operation and then
sets a size of an area according to the inputted area setting
control signal, under the control of the controller 180.
[0169] In the following description, an area size setting
process in response to a navigation key manipulation is
explained in detail with reference to the accompanying draw-
ings. For example, the navigation key can set an area having
a prescribed size according to a motion in a prescribed direc-
tion and can include at least one of a jog dial, a jog shuttle, a
joystick, a track ball, a touchpad and the like.

[0170] Referring to FIGS. 28A to 28C, while a default
image is displayed on an external screen area, the mobile
terminal 100 is able to display a point corresponding to a jog
dial manipulation start (hereinafter called ‘start point”) on the
default image as shown in FIG. 28A. In this case, the start
point can be fixed. Therefore, even if the manipulation of the
jog dial starts from any position of the jog dial, the start point
can be always identical. Alternatively, the start point may vary
according to the manipulation start position of the jog dial.

[0171] When the jog dial is shifted from a first positionto a
second position by a user, the mobile terminal 100 sets an
external screen area according to a screen area having a
diagonal line connecting a start point corresponding to the
first position to an end point corresponding to the second
position as shown in FIG. 28B. The mobile terminal 100 is
able to display a default image on the external screen area set
in FIG. 28B as shown in FIG. 28C. The above-described
embodiments of the present invention can be performed by
being combined together.
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[0172] In the following description, additional embodi-
ments for an area setting process are explained with reference
to the accompanying drawings. Referring to FIG. 29, the
mobile terminal 100 is able to display a setting start point
2901 or a setting end point 2902 of an external screen area
according to an area setting process using a pointer.

[0173] Referring to FIG. 30, the mobile terminal 100 dis-
plays area information of an external screen area set by an
area setting process, such as size information or position
information, on an external screen. Upon receiving an input
via an area setting confirmation operation from a user, the
mobile terminal 100 applies the set external screen area to an
image to display the image via the projector module 155.
[0174] Referring to FIG. 31, the mobile terminal 100 dis-
plays a text for prompting a user to select whether to apply an
external screen area set by an area setting process. If the user
selects “yes,” the mobile terminal 100 applies the set external
screen area to an image to display the image via the projector
module 155.

[0175] Referring to FIG. 32A and FIG. 32B, the mobile
terminal 100 displays a screen area on a touchscreen. If a
touch and drag action from a first corner of the screen area to
a prescribed point within the screen area is performed, the
mobile terminal 100 recognizes an external screen area as a
single block and then displays a block that is reduced accord-
ing to the touch and drag action. Similar operation is appli-
cable to the case when a touch and drag from the first corner
of'the screen area to a prescribed point except the screen area
or a prescribed point of one of two sides configuring the first
corner is performed.

[0176] Referring to FIG. 33A and FIG. 33B, if an external
screen area is displayed as a shape, for example, trapezoid
that is not suitable, the mobile terminal 100 outputs a text for
querying a user whether to correct the external screen area. If
the user selects “yes”, the mobile terminal 100 displays the
external screen area as a suitable shape. The suitable shape
generally refers to a rectangle having a uniformly specified
horizontal vs. vertical ratio. The suitable shape can be auto-
matically set by the mobile terminal 100 or can be set accord-
ing to a selection made by the user.

[0177] Referring to FIG. 34A and FIG. 34B, while a default
image is not displayed when an external screen area is set, as
shown in FIG. 34A, if a user selects “preview”, the mobile
terminal 100 displays a default image or an image pre-desig-
nated for a preview on the set external screen area as shown in
FIG. 34B.

[0178] Referring back to FIG. 8, the mobile terminal 100
displays an image on the external screen area set in S820
under the control of the controller 180 (S840). The image
displayed in S840 is the image to be substantially displayed
via the projector module 155 and differs from a default image
for effectively illustrating a process for setting an external
screen area.

[0179] The above-described area setting process can be
performed in the course of performing the displaying in S840.
If so, the image displayed in S840 can be displayed intact to
replace the default image. The displaying in S840 can be
performed if an image displaying function using the projector
module 155 (hereinafter called “first displaying function’) or
animage displaying function using data transceivings with an
external screen (hereinafter called ‘second displaying func-
tion’) is selected by a user. For example, the first or second
displaying function can be selected using a key or key area or
a menu item separately provided for a function selection. If
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the first displaying function is selected, the mobile terminal
100 displays an image, which is projected via the projector
module 155, on the set external screen area. If the second
displaying function is selected, the mobile terminal 100 trans-
mits an image to the external screen using the wireless com-
munication unit 110 and then displays the transmitted image
on the external screen area.

[0180] In the following description, a process for display-
ing an image on an external screen area, which performs data
transceivings with the mobile terminal 100, is explained in
detail with reference to the accompanying drawings. In this
embodiment, the mobile terminal 100 receives an input of an
image including an area setting operation for an external
screen via the camera 121. Therefore, the controller 180
recognizes the area setting operation from the inputted image
and then sets a size and position of an external screen area
according to the recognized area setting operation as shown in
FIG. 35A.

[0181] When a plurality of area setting operations are
included in the inputted images, the size and position of the
external screen area can be set according to each of a plurality
of the area setting operations as shown in FIG. 36A. The
mobile terminal 100 is able to transmit an area specifying
signal including information on the size and position of the
external screen area and the image to be displayed on the
external screen area to the external screen via the wireless
communication unit 110. Therefore, the external screen sets
an area and then displays the received image on the set area
according to the received area specifying signal and the
received image as shown in FIG. 35B and FIG. 36B.

[0182] A size and position of an area are set by the area size
and position setting process according to each of the above
described embodiments and an area specifying signal includ-
ing information on the set size and position of the area can be
transmitted to the external screen. Moreover, the mobile ter-
minal 100 according to an embodiment of the present inven-
tion is able to display a shifted image on the external screen
area according to an image shift control signal. The image
shift control signal refers to a signal for shifting an image in
aprescribed direction to display a second partial image while
a first partial image of a whole image is displayed. Such
embodiments are explained in detail with reference to the
accompanying drawings as follows.

[0183] Inthis embodiment, while a first partial image of an
entire image is displayed, upon detecting a shift signal in a
prescribed direction, the mobile terminal 100 displays a sec-
ond partial image shifted from the first partial image as shown
in FIGS. 37A to 40. For example, the shift signal can be
generated responsive to a motion of the mobile terminal 100
to a second position from a first position as shown in FIG. 37A
and FIG. 37B, a touch and drag action on a touchscreen to a
second point from a first point as shown in FIGS. 38A to 38C,
a shift from a first position of a jog dial 130 to a second
position thereof as shown in FIGS. 39A to 39C, a speech
signal input for commanding a position shift, for example,
“Left,” as shown in FIG. 40 or the like.

[0184] According to one embodiment of the present inven-
tion, the above-described display controlling methods can be
implemented in a program recorded medium as computer-
readable codes. The computer-readable media include all
kinds of recording devices in which data readable by a com-
puter system are stored. The computer-readable media
include ROM, RAM, CD-ROM, magnetic tapes, floppy discs,
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optical data storage devices, and the like for example and also
include carrier-wave type implementations such as transmis-
sion via the Internet.

[0185] Accordingly, various embodiments of the present
invention provide the following effects and/or advantages. A
user may be permitted to set a size and position of an area for
displaying an image on an external screen in various ways.
When displaying an image projected to an external screen via
a projector module or an image transmitted to the external
screen via a wireless communication unit, the image can be
displayed on an area having the size or position set by the user.
[0186] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A mobile terminal comprising:

a projector module configured to project an image onto an
external surface to display the image on the external
surface; and

a controller configured to adjust at least one of an area or a
position of the displayed image.

2. The mobile terminal of claim 1, wherein the displayed
image of which the at least one of the area or the position is
adjusted is a default image used for display adjustment, and
the controller is further configured to display a selected image
on the external screen via the projector module according to
the adjusted at least one of the area or the position.

3. The mobile terminal of claim 1, further comprising:

a touchscreen configured to receive a touch input,

wherein the controller is further configured to receive a
control signal corresponding to the touch input and the
control signal is for adjusting the at least one of the area
or the position of the displayed image.

4. The mobile terminal of claim 1, further comprising:

an image capturing device configured to receive a motion
input,

wherein the controller is further configured to receive a
control signal corresponding to the motion input and the
control signal is for adjusting the at least one of the area
or the position of the displayed image.

5. The mobile terminal of claim 1, further comprising:

a sound input device configured to receive a voice input,

wherein the controller is further configured to receive a
control signal corresponding to the voice input and
which is used for adjusting the at least one of the area or
the position of the displayed image.

6. The mobile terminal of claim 1, further comprising:

a sensing unit configured to recognize movement of the
mobile terminal,

wherein the controller is further configured to receive a
control signal corresponding to the movement and
which is used for adjusting the at least one of the area or
the position of the displayed image.

7. The mobile terminal of claim 1, further comprising:

a display configured to display the image,

wherein the controller is further configured to display an
interface for adjusting the at least one of the area or the
position of the displayed image on at least one of the
display or the external surface.
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8. The mobile terminal of claim 7, further comprising:

an input unit configured to receive an input for adjusting
the area and a ratio of the image,

wherein the controller is further configured to display the
image on the external surface according to a default
setting value, the default setting value being adjustable
to one of a plurality of setting values responsive to the
input.

9. A mobile terminal comprising:

a wireless communication unit configured to transmit an
image that is displayable on an external surface and a
control signal to the external surface; and

a controller configured to adjust the at least one of the area
or the position of the image displayed on the external
surface responsive to the control signal.

10. A method for projecting an image on an external sur-

face via a mobile terminal comprising a projector module, the
method comprising:

projecting an image onto an external surface to display the
image onto the external surface;

adjusting at least one of an area or a position of the dis-
played image; and

displaying the image according to the adjusted at least one
of the area or position.

11. The method of claim 10, further comprising:

selecting an image to be displayed on the external surface;
and

displaying the selected image on the external surface,

wherein the displayed image of which the at least one of the
area or the position is adjusted is a default image used for
display adjustment.

12. The method of claim 10, further comprising:

receiving a touch input on a touchscreen of the mobile
terminal; and

receiving a control signal corresponding to the touch input,

wherein the at least one of the area or the position of the
displayed image is adjusted responsive to the control
signal.

13. The method of claim 10, further comprising:

receiving a motion input via an image capturing device of
the mobile terminal; and

receiving a control signal corresponding to the motion
input,

wherein the at least one of the area or the position of the
displayed image is adjusted responsive to the control
signal.

13
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14. The method of claim 10, further comprising:

receiving a voice input via a sound input device of the

mobile terminal; and

receiving a control signal corresponding to the voice input,

wherein the at least one of the area or the position of the

displayed image is adjusted responsive to the control
signal.

15. The method of claim 10, further comprising:

recognizing movement of the mobile terminal via a sensing

unit of the mobile terminal; and

receiving a control signal corresponding to the movement,

wherein the at least one of the area or the position of the

displayed image is adjusted responsive to the control
signal.

16. The method of claim 10, further comprising:

displaying the image via a display of the mobile terminal;

and

displaying an interface for adjusting the at least one of the

area or the position of the displayed image on at least one
of the display or the external surface.

17. The method of claim 16, further comprising:

displaying the image on the external surface according to a

default setting value.

18. The method of claim 17, further comprising:

receiving an input via an input unit of the mobile terminal;

adjusting a setting value by switching from the default
setting value to one of a plurality of predefined setting
values responsive to the input; and

displaying the image on the external surface according to

the adjusted setting value.

19. The method of claim 18, wherein the plurality of pre-
defined setting values comprise a ratio of the image.

20. A method for displaying an image on an external screen
via a mobile terminal comprising a projector module and a
wireless communication unit, the method comprising:

communicating with the external screen via the wireless

communication unit;

transmitting the image and a control signal to the external

screen,

adjusting at least one of an area or a position of the dis-

played image responsive to the control signal; and
displaying the image on the external screen according to
the adjusted at least one of the area or the position.
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