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gHol H Title of Invention

CXE 28 X & 11 Moy Digital photographing apparatus and controlling method

thereof

R Abstract

Z 22 dA =2 UNE 23 X & 1 M2 & The release control unit is the shutter the iris

gtANOZ, EHRe &) 2R 22E= WA 8lXE X controlling the amount is included of the power zoom p

ot OXNE 23 EXZ2AM, natA dX=, IR & s&=  erforming unit, in which the interchangeable lens perfor

235l= DY = 42, A UXE SHol= 219 24ES ms the power zooming embodiments are the digital pho

THotE Z2IHE Z&6ll, 2EXRs, €S 246101 44l tographing device including the main body part and the

SZ MMl SAATS, EAAXS “2S HOosl=s HE interchangeable lens mounted on the main body part as

9, HE ¥ X2I0Ho S&2 MOojsts 22X Moje= Zast the digital photographing device and method for control

0, 221X MU 2= HH £= X2io RES HAIE o, Tt ling the same apd the Iight passing the _tqking lens or't

9= SRS 2HAIEE IHE 2US EXO2 ot [N he power zooming when it starts the driving , of config

2o XX = 20 IEEOZ 1Y =SS HOE 2 9 ured to forbidding the power zooming. The digital photo
| SIC} graphing device is provided of the iris in the invention a

re controlled.

-

O = & ™ (Representative drawing)
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P 18 Claim 1:
SHMF2 A 2MF0 EHE = weta IZS ZFot= U The digital photographing device it is the digital
NE 24 EXZ2AM, photographing device including the main body part and
the interchangeable lens mounted on the main body pa
AJ| WEtA dX =, rt ; it includes the power zoom performing unit :
Y & SHS +dots Y & +82; & in which
A HXE Sl 2o &2 XAEFle X2|J;2 E&tsl  interchangeable lens performs
o,
power zooming and the iris controlling amount of the lig
A 2MR=E, ht passing the taking lens ; it includes the release cont
rol unit controlling the shutter :
a0 4= HAUGIH S E MHct= oAt
, of controlling the exposure of the image pickup devic
AD| BAATIS SBE MOists AE; & €
AJ| HE Y ZRHS EXS MOISHs Y2lX Hoje; S Za Mage pickup device in which
oto . .
ottH, main body part takes a picture of
AJ el MR sE 401 AEH E£= &0 =elie s . . . .
NE T, 47| Tl 5 S58 WA= pgs 218 55 90t and producing the image signal the shutter and op
O=Z o=, UXE 29 EXI. ’
release control unit discloses the driving of the shutter
or the iris ; and for configured to forbidding the power
zooming.
3 28 Claim 2:
M1kl FAHA, As for claim 1, the digital photographing device in
which
Al el Mo RE,
release control unit is configured to forbid the driving o
A0 HH £= 401 Zelie 78 WAl = DIEI & A2t f the power zooming after the driving initiation of
SO A IR & s&2 s SNAIIE éi%' AEE
Aoz o=, UXNE EF EX. shutter or the iris for the pre-set time.
a3 38 Claim 3:
MILEO0 AAA, As for claim 1, the digital photographing device wherein
&) WEA HXEE A I & S0 HE =82l HatE
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2 & ot= JtH =& (varifocal) 12 +dol= BEHERE
IS5,

M) BEH=RE,

AJl EelXE MU0 25t &) Il & S&2 20| 24X
= dR0T A JIHEE BEE +8olE 8 24E NS

7 a8
RILE O AO01A,
AJ| REA BEE,

o) EelX Mo Rs,

HI&dE 20t JIEX 0l
SAAIES =

AJ| Al B2 HBE M| 2HEE HE5ts SAR;E

TS0,

ASIECIES VTS

AJ| ABIEE L OIET 010 B2, AD| It B SX
o PES XA YE=E THE 242 STOR o=, UK
EEERS )

7 68

HI1E 0 2U0IA,

ASIBC - T

AJ| THY B 820 50 1 5 SH0| 285 ©5

AJ] 22l MO0l 250l 40| HEf £= 40 Zelhel S
0| HAISE B2, &) IIY & SHS SXNABIESE 748
212 SWO2 5, XY B &

interchangeable lens further includes the correction uni
t achieving the variable focus (varifocal) correction tha
t amends the focus distance change according to the
power zooming, and

correction unit is configured to achieve the variable foc
us compensation even in case the driving of the power
zooming is inhibited with

release control unit.

Claim 4:

As for claim 1, the digital photographing device wherein

interchangeable lens further includes the communicatio
n unit transmitting the lens storage :

and information of power consumption with the main bo
dy part that stores

information of power consumption, and

release control unit

information of power consumption is the reference valu
e or greater ; and is configured to forbid the driving of

the power zooming.

Claim 5:

As for claim 1, the digital photographing device wherein

interchangeable lens further includes the communicatio
n unit transmitting the lens storage :

and information of power consumption with the main bo
dy part that stores

information of power consumption, and
release control unit

information of power consumption is less than the refer
ence value ; and is configured to not forbid the driving
of the power zooming.

Claim 6:

As for claim 1, the case where the operation of the
shutter or the iris is disclosed with the release control
unit

power zoom performing unit the power zooming is perfo
rmed by

power zoom performing unit, and the digital photograph
ing device for configured to stopping the power zoomin

g.

Claim 7:

As for claim 6, the digital photographing device wherein
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) wEA dX= o) I & S&0l HE =8 Hel Bt E

2 &ot= JtHE=& (varifocal) 232 s8dl= E8FE [  interchangeable lens is configured to stop the operatio

LGN, n the variable focus compensation to the point of time
when the case, and the power zooming are stopped is

M) BEBRE, achieved that the driving of the power zooming is inhibi
ted by

A0 EelX MOS0l 25t &0 Y = S&2 &0l =X

Cl=F2, M) WY & SX0| SXE AEDXIC AD| b correction unit, is

TH BEZE s =0 &= SXNotEE FLE s EF

o2 ot=, UXE &Y ZR|. release control unit the correction unit achieving the v
ariable focus (varifocal) correction further is included a
mending the focus distance change according to the p
ower zooming.

X g&t: Claim 8:

M1Eo FAAM, As for claim 1, the digital photographing device
comprising at least any one among the shutter open dri

&I AEHS 32, ving wherein the driving of

&) MEHE Y= AH XE 23 2 &0 AEHE tl= AE I shutter opens the shutter block drive and shutter that

2@ IE S HHE L olUHE E&8otle 228 SE 22 ot=, close

CXg 24 X
shutter.

& 98 Claim 9:

AERZSHS 2Rl Slott I & sHE «&ot= LAl The control method of the digital photographing device
g Z2d EX2 MOHYE2Z A, it is the control method of the digital photographing de
vice for performing the power zooming with the operati

ME E= X2 RS2 HAIE M, &) It®l & S&2 = on from the user ; it starts the driving of

KADl= 218 EY2Z 6t= UXE E2F X2 MO
shutter or the iris ; and for forbidding the power zoomin
g.

3 108 Claim 10:

Mogtoll AHAM As for claim 9, the control method forbidding the

driving of the power zooming after the driving initiation

AJ|l MH E£= Zeliel 3 WAl = 0lel 28 E Al2t St of

A I & SHo 252 SNAINe=E NS SE 2= o,

CIXE 2% X2 HMogd. shutter or the iris for the pre-set time of the digital ph
otographing device.

A 118 Claim 11:

Mool ANHAM, As for claim 9, the control method of the digital
photographing device wherein

AD = ol e =& el

0z
1o

t= 2B, digital photographing device performs the variable focu
s compensation the driving of
A I B S&2 RS0 2XEe=E R0 &) OtHxE
2EES 8ot AE S ot=, CXE 22 X2 MO power zooming is inhibited the variable focus (varifocal)
= correction is achieved that amends the focus distance
change according to the power zooming.

P 128 Claim 12:

Mogtol AAHM, The control method of the digital photographing device
of claim 9, wherein

DI COXNE ESEX = Wt dx 2 A Watal dlxJF &

o= EXMRE LeotH, digital photographing device comprises the interchange
able lens and the main body part in which the intercha

A WEtAl Al XRE, AHIEE FBEE &) 2XHRE2 8E06t ngeable lens is mounted, and
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&I 2HRE &I AHIME F2IHIIEX olatel R, &I
oe & s&o 282 2NADIE 28 SF2Z ol=, UXE
29I ZRA Mgy,

33 138

RO 0l A0 Al

&I UXNE 2SN wets el X 2 &) wets el Xt &
HE= 2MFE E806HH,

I nEAM HMEE, AHINS FEE Y| 2MF2 S5
4,

I 2HRE 40 AHIMSE FEIJIEX 0122 B2, 47|
el & SH2 2SS sAAIN e AE SF2Z ols,
CXE 2 X2 Mo,

33 148

KO0l A0 A

I IR & S0 2A5t0 W9l & SH0| +8HE &5,
&Il B = X2 SHO0I A= B2, &I W9 =
SHS SNAII= As SECR o=, UXNE 2 X2 Tl
olyd.

33 158

H14g 0l AN A,

.

"
02

MDY B

A CXE 28 & SN OE =3A2
HIE 2 & St= It X & (varifocal) 282 +&35t0,

A MY & S&O 20| 2XNH= 22, A I 5 &
Ol SXIE AMBMXL A NHEZH EFS s38s F0 s
£ SXole XS EE22 o=, URXNE E2F X2 Mo
=

BT 168

Mogtol AHAM,

Dl AHS S,

)| HHE = HAH X 23 & &) AEHE 6= A M
g 2SS HHE e otLUE ZL&ote 22 SELZ ote,
CXg 29 119 Moy

interchangeable lens forbids the driving of the power zo
oming the information of power consumption

main body part is the reference value or greater the inf
ormation of power consumption is transmitted with the
main body part.

Claim 13:

The control method of the digital photographing device
of claim 9, wherein

digital photographing device comprises the interchange
able lens and the main body part in which the intercha
ngeable lens is mounted, and

interchangeable lens does not forbid the driving of the
power zooming the information of power consumption

main body part is less than the reference value the info
rmation of power consumption is transmitted with the
main body part.

Claim 14:

As for claim 9, the case where the operation of the
shutter or the iris is disclosed the power zooming is per
formed by

power zoom performing unit, and the control method st
opping the power zooming of the digital photographing
device.

Claim 15:

As for claim 14, the control method which stops the
operation after it achieves the variable focus compens
ation to the point of time when the case, and the pow
er zooming are stopped of the digital photographing de
vice wherein

digital photographing device performs ;
of

and the driving

power zooming is inhibited the variable focus (varifocal)
correction that amends the focus distance change acc
ording to the power zooming.

Claim 16:

As for claim 9, the control method which comprises at
least any one among the shutter open driving of the di
gital photographing device wherein the driving of

shutter opens the shutter block drive and shutter that
close

shutter.

Technical Field

]
o

The present invention relates to the digital
photographing device and method for controlling the sa
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me.

Background Art

B & Dl =

Jtoiict, 220 S OXNE 2 EX=2 8 Il AJ=s L
AMIE &tUot)| /lote & S&S e = A0, 8dHE
X o = sZHS 2Hol)| ?lot =S T2 5=
Ch. S8t JIEt THY et DIsEE =0l A0A, CIXE 2
A FUE, IAHA HE, T2, HE S 2S6tH, 2
2o RE2 #Sot)| Alotie 282 d5s 222 8

So that digital photographing device including the
camera, the camcorder etc.s enlarge the subject which
is in the distant distance, the zooming can be performe
d and in order to take a picture of the static images or
the clear moving picture, the focus can be controlled.
Moreover, the digital photographing device functions w
hich the other are various are performed requires the p
redetermined electricity to drive each part the zoom le
ns, the focus lens, the iris, the shutter etc is operated.

Summary of Invention

&0 Jl=H WHE oiZ6t)] R6tH, = LHEul HE A Al O
o ¢ =02 ZMHRA MR s sl dXE L
St= CIKIE 2Y EX2M, nets dxs, 19 & S&s
ot IR & =R, & XS Sitots L2 2= £
Zots XclHE ZE0lH, =MRE, £S 240t Saldls
£ MHGl= 2L, AT S22 HUHdlE AES,
ME % =202 S22 Hodts el A0S E Z&6tH,
delX HURe ME = =2l 2SS HAIE O, T+
s SHE SNADIESE 28 XS SELZ o=, UXNE 2
g FXE MBSt

Olcier = 232 OE S&0l 2otH, elX M R=, HHE
L= X2He 2= Al = 0l EEE At s I & 3
A O

2 2O LU S 2dtY, A A= IIY &5 &
ol 2 =& Hel BstE B&ot= JIH & (varifocal) 2%
g +dole BERE H ZEollH, BEERE, 2lX HAHE
ol 2150 IHe & S&9 50| 2XHE R0 E IHBHE=E
S3E "e = AL

2 2% & 2 SZ 2oty, A dxs, AHAE F
HBE MEote elE AR, LAHMS HEE 2MR2 85
St= SAURE O ZE6IH, 2= MR s, 28 38
JEJIEX 0l&0l H2, I & s&e 288 SNAE = U
Ct

Problem to be solved

The digital photographing device and the method for
controlling the same in which the technical problem
which the embodiments of the invention solves can
control the stable power zooming are to be provided.

Means to solve the problem

To solve the technical problem, one side of the
embodiment according to the present invention is the
digital photographing device including the main body
part and the interchangeable lens mounted on the main
body part and the iris controlling amount of the light
passing the power zoom performing unit, in which the
interchangeable lens performs the power zooming and
taking lens is included and the release control unit
controlling the operation of the image pickup device, in
which the main body part takes a picture of the light
and producing the image signal and the shutter,
controlling the exposure of the image pickup device
and shutter and iris is included and when the release
control unit discloses the driving of the shutter or the
iris , the digital photographing device for configured to
forbidding the power zooming is provided.

According to other characteristics of the present
invention, the release control unit can forbid the
driving of the power zooming after the driving initiation
of the shutter or the iris for the pre-set time.

According to another characteristic of the present
invention., the correction unit achieving the variable
focus (varifocal) correction in which the
interchangeable lens amends the focus distance
change according to the power zooming further is
included and the correction unit can perform the
variable focus compensation even in case the driving of
the power zooming is inhibited with the release control
unit.

According to another characteristic of the present
invention., the lens storage, and the communication
unit transmitting the information of power consumption
with the main body part further are included and in
case the information of power consumption the release
control unit is the reference value or greater the
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driving of the power zooming can be forbidden. As to
the lens storage, the interchangeable lens stores the
information of power consumption.

2 2Ho £ (g SN QotH, wEA dlXx=, AHAZE F  According to another characteristic of the present

SE MEStE dX AR, AHIME HEE 222 8% invention., the lens storage, and the communication

Ote EXIRE M ZTE5I0, 22X MoEs, AHE2 HE  unit transmitting the information of power consumption

JFJI=X 0|0t0l B, IR = S&9 RE2 2K AKX & with the main body part further are included and in

= 2 QICt. case the information of power consumption the release
control unit is less than the reference value the driving
of the power zooming is not forbidden. As to the lens
storage, the interchangeable lens stores the
information of power consumption.

2 2H¥Ho L [t EH0l 2otH, ItY & =d2F =, I} 5 According to another characteristic of the present

B0 Q50 IR & S&0| 8= &=, &2lX MO8 invention., while the power zooming is performed by

Ol 215t HE = Z2|JHe S&0| WA s FL, Y & the power zoom performing unit it can stop the case

SRS =LA A QL) where the operation of the shutter or the iris is
disclosed with the release control unit, and the power
zooming.

2 2Ho £ (g SN QotH, wEA gdlXxe= T9 & &  According to another characteristic of the present

Ol 2 =& He| BstE B&ote JIHE & (varifocal) 28  invention., the correction unit achieving the variable

S 28l BENE2E2 [ IstslH, BEME2Es, 22X Mlojg  focus (varifocal) correction in which the

ol o168t IHY = S&9 RE0| 2X D= AL, IIY = == interchangeable lens amends the focus distance

Ol EXE AIENXC JIHEA 82 2815 50| S22 = change according to the power zooming further is

K& £ QIC}, included and the operation can be stopped after the
correction unit performs the case where the driving of
the power zooming is inhibited with the release control
unit, and the variable focus compensation to the point
of time when the power zooming is stopped.

2 2Ho £ [t EH0l 2otH, ME2 =2, AEHE 2= According to another characteristic of the present

MEH XE 715 2 HEE 0= AEH I8 8 & 80 E L invention., the driving of the shutter comprises the

OtLIE &g &= UL shutter block drive putting the shutter on and at least
any one among the shutter open driving opening the
shutter.

AD| Jl=X BME oilZot)| fI6t0, 2 20l 2 & Al 0l  To solve the technical problem, it is the control method

O (IE =HE MEXNZRES 2&0 2ot It & S&2  of the digital photographing device in which the

+dote CXE 29 X9 MogHoz2 A, B £& X2| dissimilar side of the embodiment according to the

ol RES A M, I & SHS 2XAI= 212 E2 present invention performs the power zooming with the

o=z = 0XNEY &Y &AXO HoOeHS MZ26HC). operation from the user and when the driving of the
shutter or the iris is started , the control method of
the digital photographing device for forbidding the
power zooming is provided.

Olefst 2 Yo OHE EF0 2otH, MH £= Ee2lof2l #  According to other characteristics of the present

S Al = 0lel €3& A2t S IR & s&2 252 34X invention, the driving of the power zooming can be

AN == AL forbidden after the driving initiation of the shutter or
the iris for the pre-set time.

2 gyo & (g S20 2otH, CIXE 22 &Xl= It¥ & According to another characteristic of the present

SH0 HE =& I{cl BHalE 2 ot= JtH X & (varifocal)  invention., the variable focus (varifocal) correction in

BES $E5IH, IIY & sXo 2s0| 2X &= R0 S I which the digital photographing device amends the

BEXE BEHS ASEH A QI[}, focus distance change according to the power zooming
is achieved and the variable focus compensation can
be achieved even in case the driving of the power
zooming is inhibited.

2 2H¥o L [t EH0l 2otH, CIXNE 2 X= wetal  According to another characteristic of the present

AR Y PEA A AL = 2EXYEE Zetoll, &4l 8l invention., the digital photographing device includes

X, AHIAMSE HEE 222 ME5t0, 2 8= AH ™S the interchangeable lens and the main body part in

HEJJIE=X OlAQ A, Y = S&9 =2 2 X Al2  which the interchangeable lens is mounted and the
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1

interchangeable lens transmits the information of power
consumption with the main body part and in case the
information of power consumption as to the main body
part, is the reference value or greater the driving of
the power zooming can be forbidden.

=2 2o £ 2 EZ0 2otH, OXE 2 &X= wa&al  According to another characteristic of the present

X O PEAl BIRDF RRG s 2HEE ZE5HH, WEA! 8l invention., the digital photographing device includes

=, AHIXSY HEE 282 L5610, 2X8= AH/ S the interchangeable lens and the main body part in

MYl J|=X 0190 ¥, IIY = =9 =2 2| Al9| x| Which the interchangeable lens is mounted and the

oS A QIL} interchangeable lens transmits the information of power
consumption with the main body part and in case the
information of power consumption as to the main body
part, is less than the reference value the driving of the
power zooming is not forbidden.

2 gyo & (2 S30l 2otH, It & =#HE20 2/5t0 U According to another characteristic of the present

A S SR s T, AEH £= Z2IHS S&0| JHAl  invention., while the power zooming is performed by

T 22, 0IY E SX2 =LA 2 QL the power zoom performing unit the case where the
operation of the shutter or the iris is disclosed, and the
power zooming can be stopped.

2 2yo &« (g S2H 2otH, CIXE 22 &Xl= It¥ & According to another characteristic of the present

SH0 HE =& I{cl BHalE 2 ote= JtH X & (varifocal)  invention., the variable focus (varifocal) correction in

BES LIH, IIY & sXo 2s0| 2X &= FR, It which the digital photographing device amends the

= SX0| SXE AENMXCS OIHEE EHS =36t 50| = focus distance change according to the power zooming

=2 E=X)E 2 A} is achieved and the operation can be stopped after the
case where the driving of the power zooming is
inhibited, and the variable focus compensation to the
point of time when the power zooming is stopped are
achieved.

2 2Ho £ [t EH0l 2otH, ME2 =2, AEHE 2= According to another characteristic of the present

MEH XE 715 2 HEE 0= AEH I8 8 & 80 E L invention., the driving of the shutter comprises the

OtLIE &g &= UL shutter block drive putting the shutter on and at least
any one among the shutter open driving opening the
shutter.

239 g Effects of the Invention

AD|et 22 20 250, 2 £ AAl OIS0l hE CIXl  Using the above-mentioned configuration, the digital

g2 23 ¥Xs dFECZ IR & SHE HMOUHE = UHN € photographing device according to the embodiments of

Ct. the invention steadily controls the power zooming.

HHE AAGH| fIst 2HMEQ LHE Description of Embodiments

Zeg2 Uyst Hats g + Ad o JHA ZA € b The invention can add the various conversion and it

2 = At SE A WSS S8l olAlst2 &ME 22 can have various embodiments. And certain embodimen

Ol &ANIGHH £HStDAL StCt. ddiLt, Ole & €ES EESE  ts try to be exemplified in drawing and it tries to illustra

ALAl SEHOI CHOH Bt &Gted= 20| OILI O, &2 23 o] Alal & te in the detailed explanation. But it has to be underst

JlE 80l Zatt= 2E e, ZS2 WX WM 22 285t ood that this includes all conversions that are not and

=2102 0|5HE 0| 0F BICH. = 2tHs Hoist U0 A 2t= to limit the invention about the specific embodiment ar

2% JI=0 tHEt PHEQ A9 2 280 @XE 52 & e included in thought and technology range of the pres

OICID HEE= HS T ALNIBH &S Matsk(} ent invention, and the equivalent to the substitute. In
describing the present invention, the detailed explanati
on that the detailed description about the notification t
echnique relating is the gist of the invention determine
d that it can be cloudy is omitted.

Olot, 2 230l e AAl HS2 EREHE X060 &AM S| Hereinafter, the embodiments according to the present

HO5I)|2 o0, 38 THS X0t &¥E0 A0, =2 invention decides to be particularly illustrated with refe

SIHLI UIStte 7Y QA= S2st THHSE 20{6t12 0 rence to the attached view and it illustrates with refer

Ol st === &F2 M6 =2 8. ence to the attached view. The drawing number in whi

ch the element which is identical or corresponds to is i
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WEHAL B X (100) (015}, #3948 Z#30#21 D SIS 24
28| (101), 5 X = MF00|E/(103), = & X <
Xl A (104), EHA MX RE H=0)0/E{(106), THA
= 9|x 2K HIAI(107), Z2IH RS HE00IE(109), =
0F2E(110), X RO 2(111), 3l X XL (112)2 T & 5

S X QX X MAI04) L ETHA BX K| 2X| HA
(107)= 242 &= B X(102)9F TIHA B X(105)2 XIS 2
NS 2912 AX(105)2 X E 2AHE E0IYS A=

rr rm

MOIR(111) £ S =8 JH0 2t K02 (209)0 250 &F
S 4 9l OIS S0 Z3HA AX(105)9 FIXE A=
NS2RE AF 255 +80H= EH01ZY £ 9

Ct.

=X = WE(O0/H(103), THA BX BS W0 0IH
(106) L X204 2= %=E0/0/E/(109)= &= HO0I2(111)
O S04 MOS0 2+2t & 2l X(102), THA el X(105) L
Z2IJH(108)E TS} S5l, THA X AS HE(0IE
(106)= EIHA BX(105)2 2= LEO2 PS5,

= HIOJ2(111) BX(100)0] LEE 2 DO FEHH Ol

X2 HOBCH dIX HOIP(111)s 28 THA AIX(10
5)9 9% HEE =X P (200)2 MLEHCH 0lW, 2= X0l
(111)= THA AX(105)2 2AXI0l #3510t U= %.4% E=

S1012} H 02 (209) 2 2 E EHA &1 X(105)]
QEO| Y= B0 2ES THA BIX(105)2)
23 2(200)0l HEE 24 QUCH

ol'.?ﬂ

O
_7_
O
_‘_

2l =

2

MO 2(111)= EJHI—‘?’—(ZOO)E—‘?’—BEI ROl TCHetA

X
E S L AF &, JtH X8 (varifocal) 28 s& S

dentical decides to be given and the overlapped descri
ption about this decides to omit.

[The configuration and operation of the digital
photographing device]

Figure 1 is drawing showing the digital photographing
device (1) according to the embodiment of the inventio
n.

Referring to Figure 1, the digital photographing device

(1) according to this embodiment includes the intercha
ngeable lens (100) and the main body part (200). The i
nterchangeable lens (100) includes the lens (102) the

main body part (200) controls the interchangeable lens
(100) the focus detection function is included and the
function operating the focus lens (105).

The interchangeable lens (100) (it is hereinafter called

the ' lens ") includes the imaging optical system (101),

zoom lens driving actuator (103), zoom lens position de
fecting sensor (104), focus lens driving actuator (106),
focus lens position defecting sensor (107), iris drive ac
tuator (109), lens mount (110), lens control unit (111),
lens manipulation part (112).

The imaging optical system (101) comprises the zoom
lens (102) for the zoom modulation, the focus lens (10
5) diversifying the focal point, and the iris (108). The z
oom lens (102) and focus lens (105) comprises the lens
group assembling multiple lenses.

The zoom lens position defecting sensor (104) and
focus lens position defecting sensor (107) sense the po
sition of the focus lens (105) and zoom lens (102). The
timing sensing the position of the focus lens (105) can
be set up by the lens control unit (111) or the camera
control part (209) which will be described later. For exa
mple, the timing sensing the position of the focus lens
(105) can be the timing performing the auto focus dete
ction from the image signal.

The zoom lens driving actuator (103) , and the focus
lens driving actuator (106) and iris drive actuator (109)
are controlled with the lens control unit (111) and the
zoom lens (102), and the focus lens (105) and iris (10
8) the respectively are operated. Especially, the focus
lens driving actuator (106) operates the focus lens (10
5) the optical axis.

The overall operation of each configuration where the
lens control unit (111) is included in the lens (100) is ¢
ontrolled. The lens control unit (111) transmits the loca
tion information of the focus lens (105) sensed to the
main body part (200). Then, in case it has the request
of the location information of the focus lens (105) from
the case or the camera control part (209) in which the
change the lens control unit (111) is in the position of
the focus lens (105) the location information of the foc
us lens (105) detected can be transmitted in the main
body part (200).

According to the lens control unit (111) is the control
from the main body part (200), the power zooming and
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saist £ QI &, HX MOR(11)E IIY = &3, 23 AF operation, the variable focus (varifocal) correction

2ol e & QICH 2L IIY = 288, X2= gdX  operation etc. can be performed. That is, it can be an

HOI2(111) atLI2 0 Mo|gl= 242 0tLIDY, =49 £=20| example of the lens control unit (111) is the power zoo

ZHE5I MY = A2 2 BB 2410 )52 asist £ m performing unit, and the correction unit. But the pow

U= A0ICH er zoom performing unit , and the correction unit are n
ot defined as the lens control unit (111) one and multip
le parts combine and the function as the power zoom p
erforming unit and correction unit can be performed.

Lot daX MHF(111)= HRUH CIOIHE MBS = = H  Moreover, the lens control unit (111) can include the

A2 usts = O, MER0= 2= OO0IE S92 2=  storage storing data in the inside and the various infor

MBI HEE & Q=2 240|C). mation including lens data etc. will be able to be stored
in the storage.

dX DI2E10)= X = SAIEZ 2HIGHH, =& I8 The lens mount (110) includes the lens communication

CIE SMEN A2 X224 UO0IH, MOAS S M&=ZZZ pin and it each other goes in gear with the camera com

INE=2=1D munication pin which will be described later and it is us
ed as the transmission path including data, the control
signal etc.

dx ZEF(112)= I & ZH0IU IR EHA =& SE It is the manipulation part in which the lens

+3MOIE T ot= 2FF0I0H X T2 (112)= = MO manipulation part (112) performs the power zoom mani

21110 H2ZC 0 AI2X0 Q8 & ASE X Joige  pulation or the power focus operation etc. The lens ma

(111)0fl QIDt&HCY. nipulation part (112) is connected to the lens control u
nit (111) and the operation signal by the user is applied
in the lens control unit (111).

thsez EXF(200)2 742 A H=C1. Next, the configuration of the main body part (200) is

looked into.

2xM2((200)= 7 WeIH(EVF)(201), AE(203), 24 A X The main body part (200) comprises the view finder

(204), ZAAX MO E(205), EAIE(206), =& HE(R0 (EVF) (201), the shutter (203), the image pickup devic
7), 902} MO (209), & SH0I2t DH2=(208)S Batet + e (204), the image pickup device control unit (205), th
QL. e display unit (206), the operation button (207), the c

amera control part (209) and the camera mount (208).

F/ OICIH((201)= HE HAIR(202)7F HEZN A= = A2 The view finder (201) the liquid crystal display (202) is
0, 4= a4 A2 = = UL built in and the image image-picked up can be looked a
t on a real time basis.

ME((203)= Z&2XH204)0 L0l 21DtE= Al2t, & =& Al The shutter (203) determines the time, when the light
2t= ZF e is applied to the image pickup device (204) in other wo

rds, the exposure time.

A ATH204)= el X2(100)2 B4 Z8HH(101)E S8t & The image pickup device (204) takes a picture of the

A ZS EAGIH YAMNSE MHSHCH 2AAXH(204)= 0 image light passing the imaging optical system (101) of
EgA JHZ HHEE S+o FHHER L M| 2HBHESE  the lens (100) and the image signal is produced. The im
ZEH HMOIE 0ISAMH SAMASE S&6t= =2 £=/2 &= age pickup device (204) comprises the multiple photoel
HANS2 S8 Iee £ AL SAAXH(204)2 CCD(charg ectric transform portions arranged to the form of matrix

e coupled device) 4l A, CMOS(complementary metal o and the perpendicularity moving the electric charge fro
xide semiconductor) dIA SS AFE8 2= QUL m the photoelectric transform portion and reads out th

e image signal or / and horizon transmission line etc. Th
e CCD (charge coupled device) sensor, and the CMOS
(complementary metal oxide semiconductor) sensor lam
p can be used as the image pickup device (204).

ZaAT MR (205)= EHO1Y AMSE M46t, 4] B0l The image pickup device control unit (205) produces
Y ASH SO0t AD| EAAXH(204)JF E#AGIE= MO8 the timing signal and it controls so that it synchronizes
Z b = in the timing signal and the image pickup device (204) t
0l E2CH TS AMAMSE =XHOZ SE5lE=2 &  akes a picture. Moreover, the successively reads out t
= Btsk JAAIS = Jt0llet MO (209)01 he horizontal direction image signal if the charge accum
Ct. ulation at each scanning line is terminated. In the abov
e-mentioned horizontal direction image signal stuck out
is the camera control part (209), it is used for the auto
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(204)01l & AFStCEH. O [[ , HE(203)= Z8 &= A=
UASE TIIAH 22 EAATHR204)UMAM HIKSE HEEH,
Ol2 2I5t0d a0t & oA (204)= E& A
NIO12(205) 0l Al &= EHOIY MS 0l 216H0 S&etlt. o
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ctol HAIOIH, ctol2 | EAIN 2
o= etolE SEHYLZN HEHCZ B

=L Olddst S &0
GtOl H Al
A=l

focus detection.

All kinds of the images and information the display unit
(206) is displayed. The organic light emitting display de
vice (OLED) or the liquid crystal display (LCD) etc. can
be used as the display unit (207).

The operation button (207) is the part inputting the
various kinds command from the user for the operation
of the digital photographing device (1). The button whi
ch is various to the operation button (207) with shutte
r release button, main switch, mode dial, the menu but
ton etc is include might.

The auto focus detection is performed about the image
signal in which the camera control part (209) is genera
ted in the image pickup device (204) and the contrast

value is produced. Moreover, the contrast value at eac
h AF detection time according to the timing signal prod
uced in the image pickup device control unit (205) is st
ored and the focal point is calculated with the lens posi
tion information transmitted from the lens (100) using t
he stored contrast value. The result of computation of
the focal point transmits in the lens (100).

According to the camera control part (209) is the
release start request from the operation button (207),
the driving including the shutter (203), the iris (108) et
c. can be instructed. That is, it can be an example of t
he camera control part (209) is the release control uni
t. But the release control unit is not defined as the ca
mera control part (209) one and multiple parts combine
and the function as the release control unit can be per
formed.

The camera mount (208) includes the camera
communication pin. Moreover, the power can be supplie
d through the camera mount (208) to the lens control
unit (111).

Hereinafter, the summary operation of the main body
part (200) and lens (100) is illustrated.

When the subject is taken a picture of the main switch
included in the operation button (207) is manipulated a
nd the operation of the digital photographing device
(1) is disclosed. First of all, the digital photographing d
evice (1) performs the live view display like the next.

The image light of the subject passing the imaging
optical system (101) is incident in the image pickup de
vice (204). Then, it has the shutter (203) to the open
state. The incident object light is transformed from the
image pickup device (204) to the electric signal and du
e to this, the image signal is generated. It operates wit
h the timing signal in which the image pickup device (2
04) is generated in the image pickup device control uni
t (205). The generated image signal of the subject is tr
ansformed from the camera control part (209) to data
enabling to display and it is outputted in the view finde
r (201) and display unit (206). Such operation is the liv
e view display and the live view image indicated by the
live view display is consecutively indicated as the movi
ng picture.
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ctolE B EAIDE +8E &, X& HE(207)2 otLiel AE  After the live view display is performed if it becomes

2elX HEQl B+5(S1) TH CIXE #Y &XI(1)= AF S the shutter release button which is one of the operatio
=2 W AIBHCH EAAXH204) 0l Al 24 5t 235t n button (207) with the half pressing (S1), the digital p
O AF SXS 485l =0, ZEIAE AF Al A= 2Eg+ hotographing device (1) discloses the AF operation. Th
N ¢+ e AF operation is performed in the image pickup device
2

>

NS E

i-
=

m

AE R RH =& FIXE Hitotn, & A& ZE v ! > ! !
O2 HMIX(100)2 PSECI. 2ERAE A2 It} MO _(204) using t_he image signal produced. The focal point
(209) 01l Al AFSEICEH JH0I2H RIS (209)= A 2ERIAE IS calculated in the contrast AF mode from the contras
DFOEC‘E THA BX(105)° MOE 915t HE=2 H Aot t value and the lens (100) the _rgsult of computation is
D, 012 #X 0F2E(110)% IH02H DI2E(208) 0l THIE pperated to t_he natural disposition. The contrast value
SATZS N 501 BIX ROIS(111)2 ME) is calculated in the camera control part (209). The cam
== - = era control part (209) transmits the information for the
control of the focus lens (105) from the contrast value

to the lens control unit (111) it has the communication

pin which is this equipped in the lens mount (110) and

camera mount (208) as the intermediation it calculate

=

0

i-

s.
d= HH211)=E 20 BEE JIZ2 EHA B8X S The focus lens driving actuator (106) is controlled

HZ00IEI(106)2 MOI5HH EHA BIX(105)E 2= ¢4sf  based on the information which the lens control unit (1
OF PEAAAF SEES £S5, EIHA Al X(105)2 Xl 11) receives and the focus lens (105) is driven the opti
= TIHA X QX 2K AAL07)0 25t 2LIEHE €lof cal axis and the AF operation is performed. The positio
TISE MOt Ol2 O &ICE. n of the focus lens (105) is monitored with the focus le

ns position defecting sensor (107) and the feed-back c
ontrol is made.

E A X(102)0t AFS XU 25t 2R S & S&0| =& = In case the zoom lens (102) is concocted by the user
a2, S X AR 2R dA@04)UHAM B alX(102)2 ?IXl the operation is performed the position of the zoom len
=01, 8X HMoB(11)E IHA BlX(105)2 AF Ml s (102) is detected from the zoom lens position defecti
O IS0 ES HASIN LAl AFZ 28isHT} ng sensor (104) and the lens control unit (111) change
s AF control parameters of the focus lens (105) and AF
is performed.

AD|Q 20| SHGHH TIAK S&e =H0| Y= &EfIF &S, As described above, if it becomes the state where the
MH Z2elX HEO 28 58(S2) T UXE 24 EX |(1) focus of the subject image is correct state operates an
S = _+_6c>§ Ct. OIM, 3t0lct MO 8(209)= 2 HEIZE d, the shutter release button is the complete pressing
M| &0, X HOR(111)0 N2NK Ss =z M8 (S2) and the digital photographing device (1) performs
= x2| M HIOi MNP 2 A &S X Mof8(111)= X=e2| the exposure. Then, first of all, the camera control part
HHH BEZ J|x22 X200 2E H=00]H (109)§ mMojst (209) completely closes the shutter and the photometr

ol

D, X2IH(108)S HE Bt X2|Jf 2422 XOICH ItniIet A y information Whic_h it so far acqu_iljes is tran;mitted i_n t
2(209)= =2 NP E )| E2 ME(203)2 M0G0, ME s he lens control unit (1_11) as the iris control_ |_nformat|o

CEAIZOIE ME(204)2 SO0 B0l AHE IAH SAS n. The lens control unit (111) controls the iris drive act
o4 74 5O =< uator (109) based on the iris control information and th
== e iris (108) is tightened with the proper iris value. The

camera control part (209) controls the shutter (203) b
ased on the photometry information and the shutter (2
04) is opened as the proper exposure time and the subj
ect image in which photography is performed is capture

d.
Ul AN Sd2 Yds XMl E YFHI X0 U2 The image signal processing and compression
2l tE(212)0 MEECH SAI0 TIALME HEAlot= | M@l processing are performed and the capture image is stor
H(201) € HAIR(206)01 2™ S&0l =Lt 0lde E  ed in the memory card (212). Simultaneously, the capt

AZ 2R JA0et] St ure image is outputted in the view finder (201) and the
display unit (206) indicating the subject. It can be said
to be such image the quick view image.

aJ|et 22 WEU 2ot el 2H sH0| B2 E L A series of photographic action is terminated by the
above-mentioned process.

[Ptoct HIHRe 24] [The configuration of the camera control part]

S22 2O L AA MU GHE Jtoet MOHS(209)E Lt Figure 2 is drawing showing the camera control part
= S HOICH. (209) according to the embodiment of the invention.
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oI5t AF SXS £HBIC. T 39 HRES THA HXO
XIS LIEHND, 252 2ERAE ¢S LIEHHCH

Referring to Figure 2, the camera control part (209)
according to this embodiment may include .

The camera control part (209) transmits all kinds of the
indications and data through the main bus (229) in eac
h part.

The image signal in which the preprocessing unit (220)

is generated in the image pickup device (204) is receiv

ed and the AWB (Auto White Balance), the AE (Auto Ex
posure), and the calculation of the AF (Auto Focus) ar

e performed. That is, the contrast value for the focusin
g adjustment, the AE evaluation value for the exposure
adjustment, the AWB evaluation value for the white bal
ance adjustment etc. are produced.

The signal processor (221) performs a series of image
signal processing including the gamma correction etc. a
nd the live view image or the capture image can displa
y in the display unit is made.

The compress/expanding part (222) performs
compression and extension of the image signal in which
the image signal processing is performed. In case of co
mpression, the image signal is compressed to the comp
ressed format including JPEG compressed format or the
H.264 compressed format etc. for example. The video fi
le including video data produced with the compression
processing is transmitted to the memory card (212) an
d it is stored.

The display controller (223) controls the outputting
image to the display screen including the LCD (202) or
the display unit (206) of the view finder (201) etc.

On the whole, the CPU (224) controls the operation of
each part. Moreover, in case of the digital photographi
ng device (1) according to fig. 1, the CPU (224) perfor
ms the communication with the lens (110).

The memory (210) of provisionally storing data
including the capture image or the image related inform
ation etc. the memory controller (225) is photographed
is controlled and the audio controller (226) controls the
microphone or the speaker (211). Moreover, the memor
y card (212) in which the card controller (227) stores
*** image is controlled.

The power control unit (228) performs the electric
power supply to the power control of the digital photog
raphing device (1) and lens control unit (111).

[AF operation method]

Figure 3 is a drawing illustrating the AF operation in the
contrast AF mode. In the contrast AF mode, it is accor
ding to detect the position of the focus lens in which f
or the contrast value of the subject, the maximum is a
s the focal point and the AF operation is performed. Th
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= LIEHHCH & 42 NZF29 Jt&E &t

dl =9 *IXIE LIEtHCE S1, S2= %‘4
MNENZLHS 23 S& Al AE, Zel= IHAl MSE LIE
LHCt. Auto FocuseE EZHA XS 1135 MEHE LHEPLHE A
OF, JIMOZ LIEIH 20| ZHA AMEI} 2SE = MHE
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E(203)E MY E= XHISH| /8 AE &S HF00IE (Ol
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dlol3 MEH(F Xl &), ot0] eSS QI AEHE LIEFHLTE.
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= AOZ 3MOZ LIEIWH 220| Z2I1(108)It 2s& = &
EH S LIEIHCH #39#Expose#39#= A NZ HEII M
OIARK S A0 EAAXH(204) &0 =2&= EFOIY S LIEHH

e horizontal axis of fig. 3 shows the position of the foc
us lens and the longitudinal axis shows the contrast val
ue.

The operation of the case where the focus of the
subject deviates and it at high speed operates the foc
us lens to one side and the graph (a) detects the peak
of the contrast value from the state where the contras
t value is low is shown.

The graph (b) inverts the lens operation direction and
the operation of comparing in the driving rate at the op
eration of the graph (a) and operating and again perfor
ming the detection of the peak is shown. The auto foc
us detection can be more performed with this operation
to the high-resolution.

The driving for the focal point according to the peak in
which the graph (c) is detected is shown. But generall

y, as to the instrument, operating the lens the backlas
h (back lash) exists and the error is generated accordin
g to the driving direction in the position of the lens. Th
erefore, this need to be removed and the lens is operat
ed in order to pass the focal point in the operation of t
he graph (c).

The lens is driven to the direction like the driving
direction according to the operation of the graph (b) in
which the graph (d) again inverts the lens operation dir
ection and which finally confirms the focal point and th
e lens is stopped on the focal point.

The AF operation is performed by the above-mentioned
operation.

[Photographic action]

Hereinafter, according to the above-described AF
operation, it illustrates for the operation of taking a pic
ture of the subject.

Figure 4 is a timing diagram the general AF method is
shown. That is, figure 4 is a timing diagram showing th
e case the driving of the focus lens, in other words, th
e AF operation nots being performed in the release half
way.

The horizontal axis of fig. 4 shows time. The graph of
the upper end most shows the position of the focus len
s of the longitudinal axis of fig. 4. The S1 , and the S2
show the photography action start signal from the use
r, and the release start signal. The Auto Focus shows t
he driving state of the focus lens. And the state where
for the part showing in gray, the focus lens is driven is
shown. OLED shows the state of the display unit (206).
The subject image is indicated on the display unit (20
6) when OLED is the high level and the black screen is i
ndicated when being the low level. The 'Shutter’ shows
the driving state of the shutter drive actuator (the not
illustrated) for opening the shutter (203) or shielding. A
nd the state where for the part showing in gray, the sh
utter (203) is driven is shown. Moreover, the low level
the break state (the dormant state) , and the high lev
el show the OFF-state. The ‘Diaphragm’ shows the drivi
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ng state of the iris (108). And the state where for the
part showing in gray, the iris (108) is driven is shown.
The shutter as to the 'Expose’, is opened in fact and th
e subject image shows the exposed timing on the imag
e pickup device (204). The data read shows the timing
when the low level writes the image signal of the image
pickup device (204) in the storage medium.

Referring to Figure 4, the AF operation is disclosed if
the S1 signal is applied with the operation of the user
(t1). In advance, in fig. 3, as described above, the ope
ration A detecting the peak of the contrast value at hi
gh speed is performed. The peak position (t2) need to
be passed by for the detection of the peak of the cont
rast value. Therefore the driving direction of the lens is
inverted in the position (t3) passing by the peak positio
n as the predetermined amount. And the operation B w
hich again performs the detail peak position detection i
s performed. Similarly, in the point of time (t5) of being
the peak position the peak position (t4) excessive after
doing the detection as the predetermined amount, the
driving direction of the lens is inverted. In the t5 point
of time, the focal point is settled as the position at the
t4. The operation C is performed towards the focal poin
t and in order to prevent backlash, the driving direction
of the lens is again inverted and the operation D is perf
ormed.

In the point of time (t7) that the operation D is
terminated, in case the level of the S2 is low (in that ¢
ase, it has the demand of the release from the user) th
e release motion is disclosed. First, in the t8, the shutt
er (203) is driven in the open state with the shutter ac
tuator (the not illustrated) and it is done by the shieldi
ng state. In the driving of the shutter (203), the DC m
otor should be used. The big current flows in the drivin
g initiation of the DC motor. Therefore, the driving of t
he iris (108) is started when passing with the point of t
ime (19), for example, 15 ms that the predetermined ti
me passes after the shutter driving initiation. The drivin
g of the iris (108) transmits the command with the lens
(100) through the communication pin of the lens mount
(110) from the main body part (200) it is according to
and it is performed. The driving of the shutter (203) is
made among the predetermined time, for example, 40 m
s and the break state (the dormant state) thereafter.
The iris value the iris (108) is changed by the brightnes
s of the subject. But the actuating time of the iris (10
8) is completed within the predetermined time, for exa
mple, 70 ms.

After the driving of the shutter (203) and driving of the
iris (108) are finished the photo exposure action is discl
osed (t10). The shutter is closed after the time-out ac
cording to the shutter speed set up and therefore the
photo exposure action is completed (t11).

When the photo exposure action is completed, the
read out of data is disclosed from the image pickup dev
ice (204) (t12). After the predetermined time passes th
e driving of the shutter (203) is disclosed for example i
n order to when the read operation after 110 ms is com
pleted when the read operation after 110 ms is complet
ed the shutter (203) for the next photography to the o
pen state (t14). Then, as described above, the driving
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to the open state of the iris (108) is started when the
predetermined time therefore passes with the start ele
ctic current of the shutter liquid Chiu (t16).

[The general power zooming 1]

Figure 5 is a timing diagram the driving method of the
general power zooming is shown.

Referring to Figure 5, the Power Zoom shows the
driving of the power zoom drive actuator by the zoom
manipulation of the user. When the Focus Compensatio
n the focal point changed with the zooming , the varia
ble focus (varifocal) correction driving altering the posi
tion of the focus lens and amends the focal point is sh
own.

In case of fig. 5, in case it is the release motion middle
ear the power consumption of the power zooming is sm
all and it has the slack of electricity the timing diagram
executing the power zooming is shown. The digital phot
ographing device (1) discloses the operation if the S1 s
ignal is applied with the operation of the user (ztl). Su
bsequently, the AF operation is disclosed and here the

detailed description is omitted and the AF operation as

described above is previously completed in figures 3 an
d 4 with zt2 and it assumes.

In the meantime, the power zooming is disclosed by
the zoom manipulation of the user (zt2). And after the
predetermined time passes after the power zoom start-
up the variable focus compensation driving revising the
position of the focus lens according to the zooming is s
tarted. The predetermined time may be for example, 15
ms.

If for the S2 signal, the low level (L) is with the release
motion demand of the user (zt3) , the shutter block dri
ve putting the shutter (203) on is disclosed and the dri
ving of the iris (108) is disclosed from the predetermine
d time, for example, 15ms after (zt4) (zt5).

If the driving of the iris (108) and shutter (203) is
completed , the exposure is disclosed (zt6). If the cou
nt of the shutter speed is terminated, the shutter is pu
t on and the exposure is terminated (zt7) and the read
out of data is disclosed (zt8).

If the data read is terminated (zt9) , the shutter open

driving opening the shutter (203) is disclosed and the d
riving opening the iris after the predetermined time, for
example, 15ms is started (zt10) (zt11l). And it goes ov

er to the next photographic action if the driving of the

iris (108) and shutter (203) is completed (zt12).

. The general power zooming is performed by the above-

mentioned method.

[The power zooming 1-1 according to a preferred
embodiment of the present invention]

Figure 6 is a timing diagram showing the driving method
of the power zooming according to the embodiment of
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the invention.

62 &2, II¥ & S&2 AHIME0| HAM HE(203)2 7 In case of fig. 6, the power consumption of the power

HAIAlOI= IR & s&2 73S =30tk E= EH0I2 S zooming is great and the timing diagram which does not
LIEFHCH. & 5212 X082 SA22 & 62 8HdIH, At perform the driving of the power zooming is shown in th
Kol &0 2lot0d S2 AlS It CIDLE H(zt3), IR & S& e driving initiation of the shutter (203). If fig. 6 is illustr
=X IR = S®EH2 S2 AlE QI S AN EX G ated around the difference from fig. 5 , if the S2 signal
L, = 8l=o] X SX0AS Matst XN 2 285} is applied with the operation of the user (zt3) , the po

Il §I5t0 THA AMX(105)2 RS2 £X0| Z2= M)HK  Wer zooming is stopped. The power zooming is simultan
WES=Inl eously stopped with the S2 signal authority. But until t
he driving of the focus lens (105) the correction is ter

minated in order to achieve the exact variable focus co

mpensation at the stop position of the zoom lens , it is

o o0 w0 H1

continued.
e 5 s&2 sKX §, gelX &0l JHAIEICH. AE(203) The release motion is disclosed after the stopping of
E 2= HH Xt 2SS OfAISt 2 (zt4), 282l A2t OIS  the power zooming. The shutter block drive putting the
=0 15ms Ol =0l EEIJH(108)9| T EZ2 HAIBHCHzt5). shutter (203) on is disclosed and the driving of the iris
(108) is disclosed after the predetermined time, for exa
mple, 15ms (zt4) (zt5).
Ze2lJi(L0o8)el *= Al &, £F2 A2 OlE S0 15ms  The driving of the power zooming is reopened after the
Ol=0l 9 & S22 —_rlEo THIOWBHCH(zt13). el I driving initiation of the iris (108) after the predetermine
= SR s MU F, AFO Al2H, HE SO 15ms 0|§_ d time, for example, 15ms (zt13). And then the driving
IIHEN BN =2 |o}04 THA dX(105)2 2=2 Al of the focus lens (105) is disclosed after the driving res
StCH(zt14). tart of the power zooming for the variable focus compe

nsation driving with the predetermined time, for exampl
e, 15ms (zt14).

zt6 WAl zt9NtKI2l S&E & 52 =2 otLt. The operation to the zt6 to the zt9 is identical with fig.
5.

HOIH S&0| 359 (zt9) ME(203)E #&alJ| fI15t01  In order to operate the shutter (203) if the data read
&I

U I & S=S SXeCH(zt9). It & S&2 =X 0|  is terminated (zt9), first of all, the power zooming is st
5 M Y 2E 2 X2 RES 22 =XXOZ JHAl  opped (zt9). Then the driving of the iris and shutter op
8tCH(zt10, zt11). en driving is successively disclosed with the stopping o

f the power zooming (zt10, zt11).

el E2IJH(a08)2 =0l HAIE & AF2 Al2H, 0IE & And the driving of the power zooming is reopened after

H 15ms 01 =0l IIH & s&2 == MIHoHH (zt15) 0|0 the predetermined time, for example, 15ms (zt15) after

N IIHHZE B8 RS2 {0t ZHA el X2 2S2 JAISE  the driving of the iris (108) is begun and subsequently

Ct(zt16). the driving of the focus lens is disclosed for the variabl
e focus compensation driving (zt16).

[2 2ol AAl oo e I & S5 1-2] [The power zooming 1-2 according to a preferred
embodiment of the present invention]

TS 72 =229 OE Al oo e I & == LIEFHW  Figure 7 is a timing diagram showing the power zoom
= EtOIY = OICH driving according to the dissimilar embodiment of the in
vention.

1A AE (203)
tOI

A
%% +=2HotAl &= E

& Fig. 7 the , moreover, the power consumption of the
IS E power zooming is great and the timing diagram which d
LHEFHCE. oes not perform the driving of the power zooming is sh
own in the driving initiation of the shutter (203).

O
o|
o

T 6l XN0IES S T 7= dYotH, XS =& If fig. 7 is illustrated around the difference from fig. 6 ,

Ol 2lot0d S2 AlS D CIDLE H(zt3), WA & S&S SAXA&t  if the S2 signal is applied with the operation of the user

O IR = SX2 S2 AlS QI S A0 & f, X (zt3) , the power zooming is stopped. The power zoomi

C’I X /AX0AML é*i*% JIHZE BEHE 48561D| 91610 ng is simultaneously stopped with the S2 signal authori

| XIS, ty. But until the driving of the focus lens (105) the corr
ection is terminated in order to achieve the exact varia
ble focus compensation at the stop position of the zoo
m lens ., it is continued.
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Focus Sensitivity= el 22| =& A& 2ol CIEH
S AH 3 HESE HSZ2 M, Sl 2SS0 CHSE ZHA
S 2T E LIEIHTE. Focus Sensitivity= & &l X2
Z& HelE€=2 UI0IHE DX JULH HE EX, =8 J1a|z
10l A= 0.32 pulse/micronO| 04, 1 micronl CIEZHAES
SolJ| 2ol A= 0.32 pulseltE 2SO 2RI} QA%%
LtEHHCY.

The release motion is disclosed after the stopping of
the power zooming. The operation at the zt4 to the zt
12 omits the description since it is identical with fig. 6.

In the meantime, in case of the present preferred
embodiment, while the S2 signal is the low level (L) the
power zooming is not performed with the operation of t
he user. Therefore, the power zooming is not again res
umed first of all, if the power zooming is stopped to the
embodiment according to fig. 6.

As described above, in the digital photographing device
(1) according to these embodiments, stopping accepta
nce and rejection of the power zooming are determined
among the performance of the power zooming accordin
g to the case where the case have the start request o
f the release motion, and the power consumption of th
e power zooming and the power zooming is more steadil
y controlled.

[The power zoom driving method according to a
preferred embodiment of the present invention]

003c# main body part (200) operation 003e#.

Figures 8 through 10 are the flowchart showing the
control method of the main body part (200) of the digit
al photographing device (1) according to the embodime
nt of the invention. Figure 11 is drawing showing lens d
ata according to the embodiment of the invention.

Referring to Figure 8, first the main body part (200)
requires the transmission of lens data from the lens (10
0) (S101) and lens data are received through the lens
(100) and communication (S102). Here, it illustrates for
fig. 11.

Referring to Figure 11, it is data in which the Focus
Speed shows the AF driving rate of the lens (100). For
example, the FS10 which is the maximum speed from th
e FS1 in which the driving rate is the minimum rate can
be 10 step. The driving rate can show in terms of the d
rivable number of step for 1 second. Here, the number
of step means the lowest unit of the position control in
the AF driving of the lens (100). In case of fig. 11, the
lens (100) shows in terms of 6500 pps in the FS1 in 20
00 pps (pulse per second), and the FS10 being the driv
able lens. When the main body part (200) indicates the
driving of the focus lens (104) to the lens (100) , the o
ptimal driving rate is chosen from the velocity informati
on and it indicates and the driving of the focus lens (1
04) is performed to the speed in which the lens (100) i
s indicated.

It is the coefficient which the Focus Sensitivity is
crossed with the focus of the lens converts the defocu
s which is the amount into the drive step number and t
he sensitivity of the focus drive amount about the lens
operation amount is shown. The Focus Sensitivity has f
ocal distance sort raw data of the zoom lens. For exam
ple, in the focal distance Z1, it is 0.32 pulse / micron a
nd in order to operate the defocus of 1 micron, it show
s as 0.32 pulse to operatina.
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It is the backlash amount which is generated when the
Backlash inverts the driving direction of the focus lens

(104) and the unit is pulse. In case of the present pref
erred embodiment, for example, the backlash of 30 puls
e is generated.

It is data in which the Actuator shows the kind of the
drive actuator of the AF driving. Data selecting any on
e among the actuator of the DC motor, step motor, ultr
asonic motor, the voice coil motor etc are stored. In ¢
ase of the present preferred embodiment, the stepper
motor is used.

It is data which show whether the power consumption
in which the Lens Power is used in the actuator of the |
ens (100) etc. is the reference value or greater or not.
For example, the reference value can be 2A. If it is dat
a of the Lens Power O , it is the reference value or less
and it can show exceeding the reference value if it is
1.

The Open Iris is data of each focal distance opening F

number (FNo). It can have according to the focal dista
nce with data of F number because the opening F num
ber changes with the zooming action of the zoom lens

(102).

The Focus Length shows the focal distance information
at each focal distance position. In case of the present
preferred embodiment, for example, 8 division, and wide
are the focus distance range the lens in which 28mm, a
nd the tele are 105.1mm.

Above-described lens data are illustrative and it can be
different according to the kind of the lens (100).

In the meantime, although not illustrated, the lens
(100) the power zooming is previously permitted with t
he communication with the lens (100).

Again, it returns to fig. 7 and the main body part (200)
performs lens data the driving of the image pickup devi
ce (204) after doing the captured (S103) and the live
view image is indicated in the display unit (206) (S10
4).

Subsequently, it determines whether it has the power
zoom manipulation by the user or not (S105). The infor
mation of the power zoom manipulation is received from
the lens (100) and determination performs. In the case
without the power zoom manipulation, the general AF o
peration is performed.

In the meantime, it is the mode tightening the iris with
the case where has the power zoom manipulation, and
the iris value which the user sets up and indicates the |
ive view image whether it determines whether it is the
mode in which the iris is or to the open state and indic
ating the live view image (S106). That is, it determines
whether it is the preview mode or not. Here, even in ca
se the preview mode takes a picture of the moving pict
ure with the iris value which the user sets up it is appli
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BB 0, 2MS(200)22H 8lX(100)2 E= = %\ = CH

&FIH2A0122, AHIEFIH2AE H= <0l £e2lH(0

8)E 7 &otkl E=C0h L8, Zelm 2EJH Otk 22, Z2lH

(108)2 TSE ERI °*t R0 % =2J1(108)E *=at
A @=0h

S22 S2Jt 22 dIE(L)0I H0f EelX S&2 Al 7

It A=KE BHEHEHCHS111). EelX S&2 Al 270t &

= 3R0l= s101 HAHZ SOH2CH eHH0l EelX S&2 i

Al Tt A= B2, Lens Powerdt 091X E EHEHEHCH(S1L
2). Lens PowerJ} 18' 20l = &l E(100)2 AHIEFI2A
H= 2224 I & s&2 5= S XN AI2112(S113)
g le S& S OHAISHCE Lens Powerd}t 021 Z220ls 2%
S JHAIEHCE.
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XH(204)= E X §+D WH DS B850 (S202), 2
‘T:'r SAO| HAIE /I5tH JHY MEHZ 8 ME(203)E Xt
= ME XS 7S JHA@ C}(S203). MEI(203)E 7S
°”"01|O|E+ DC DEE A= ACSD 2 RE WAIA|
JIS RS BR2 B, [2AM 7S A 2 2320 A
S0f o 15 ms 2+ C101(S204) 8 S0l =2/71(108)
JHAIZ & X(100) 0 XIAlSHCHS205).

y=2omai
QFU

M

oy oy

0H1

ed.

In case it is the preview mode the position of the iris
(108) at the current focal distance is calculated (S10
7). In case of having the same aperture diameter gener
ally the validity F number the zoom lens changes accor
ding to the focal distance. This the amount of change i
s calculated from the Open Iris information received fro
m the lens (100) and it saves.

It determines whether the current aperture diameter
need to be changed and if necessary, the Lens Power
of the driving determines as 0 (S108) whether the pow
er consumption of the lens (100) is 2A or less (5109).
The driving of the iris (108) and power zooming can be
simultaneously performed in case of being 2A or less. T
he driving of the iris (108) is indicated to the lens (10
0) (S110).

On the other hand, the maximum current can supply to
the lens (100) from the main body part (200) is 2A. Th
erefore the iris (108) is not operated in case the power
consumption exceeds 2A. Moreover, in case it is not pr
eview mode the iris (108) is not operated even in case
of not have to operating the iris (108).

Next, the S2 determines whether the low level (L) is
and it has the start request of the release motion or no
t (S111). In the case without the start request of the
release motion, it returns to the S101 step. On the oth
er hand, it determines whether it is the case where the
case have the start request of the release motion, and
the Lens Power O or not (S112). In case it is the Lens
Power 1 the power consumption of the lens (100) hang
s out 2A to air the driving of the power zooming is forbi
dden (S113) and the release motion is disclosed. The r
elease motion is directly disclosed in case it is the Lens
Power O.

Next, it illustrates for fig. 9.

Referring to Figure 9, when release motion is disclosed,
the black screen is indicated in the display unit (206) a
nd the release motion heavy responsibility is indicated t
o the user (S201). The case , and OLED where OLED is
used for the display unit (206) are the self-emitting dis
play device. Therefore the power consumption is nearly
in proportion to the indication luminance. Therefore, by
indicating the black screen it is caused by and the requ
ired power is reduced and it is increased the power sup
ply including the actuator etc. among the release motio
n dissimilar.

The image pickup device (204) converts into the still
picture capture mode (S202) and the shutter block driv
e blocking the shutter (203) which it is done by the op
en state for the display of the live view image is disclos
ed (5203). Since the actuator operating the shutter (2
03) uses the DC motor the start electic current large in
the driving initiation is required. Therefore, the driving i
nitiation of the iris (108) is indicated to the atmosphere
(5204) going after the driving initiation with the predet
ermined time, for example, about 15 ms to the lens (10
0) (S205).
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PN & S&20 2Q8 JIs d20 HRE ZD| )
IJH(108)2 =& Al = 2F 15 msE UII& =0l i) S
£ GIJteICH(S207). S113 SN It & 7S
E £ds8 Z2, S207 A0 2ot dlX(100)0 2I &t
= SH2 30l M=

2oy bi A
0 i op o
o
ol
]

CHAl o 25ms CHD1(S208)8F &, ME 310137} Zall
(S209). 121D XE2|74(108)2 S E2E 95101 2% 15 ms
= (40151 (S210), Z2I9H(108)2 RS0l E2 LUK 0f
S = DHOHEHCH(S211).

Z21§(108)Q RS0l Z2EHX %S FR0E

O ZaE MENOIDZ, 2 M2IS SIS 2 ABEICH o
Ol PE0| HAXORZ Z2E F20= B A SHZ A
B

:
S
x
Jd
e
2
o

S22, = 100l CHoll Al £ H &L,

T 10 EXotH, =& SHOI HAIEEHE AES 1% &2
L(kF)S FHAIZITHS301). 00 2A5HH =& AlI2+S
2) C

249
EEE =& A0l ZotH 28 =

22 H 4 ATH(204)2 CMOS

g E ==8HH(S304). & Xl 20l

S2L/G(S305), Jas Y LLZM =
S XMe

Ct2 22, Lens PowerJt 01X & EHEHEE D (S307), 00| Ofdl
ZR2 Y & S&2 252 XN AI2ITLH(S308). el ts
2P S ot ME(203)E MHYSIEE ot= =2 JHAIGHLD
(S309), & 15 ms HJ|8HCH(S310). &0 tH| Ol=F el
(108)E Me&dt= &2 HAIE & X(100)0 XIAIGHI(S31
1), & 15 ms CHOIGHMH,(S312), 0IF IR & sX2 252
51018 CH(S313).

09 = S99 7= 50t 01%, 2 25 ms (HJ15t12(S314),
HE(203)2 =0l Z2E 0 AH 20130t Z=8HCHS31
5). J2lD o 25 ms [} 7| 8CH(S316).

S22 S10| 22 YLK E BHsH(S317). S10] 2
f dlgol A CtAl AF S& 2 JHAIGHLD, S10| Gto| glgel
A OXNE EIEXNQ)I Z&EX 2= 2A0|22 £ (Sle
ep) &EfE XIS,

Ol AT} 262 2HEi0f 25t0f = 2ol
HE(203) ¥ Z2/1(108)2 SX0
Ch.

AAL OO e T &

| ,
| 2HMS(200)0 A =&

Moreover, in order that it has room on the start electic
current required for the power zooming the power zoom
driving is permitted after about 15 ms is queued after t
he driving initiation of the iris (108) (S207). In the S11
3 step, in case it sets up in order to forbid the power z
oom driving the driving of the power zooming by the len
s (100) is reopened with the S207 step.

Again, the shutter brake hangs after doing about 25ms
atmosphere (S208) (S209). And about 15 ms is queued
for the time out of the iris (108) (S210) and it determin
es whether the driving of the iris (108) was completed

(S211).

In case the driving of the iris (108) is not completed it
is the state where the mechanical error occurs. Theref
ore it progresses as the step for the error handling. It
progresses as the exposure beginning stage in case the
driving is normally terminated.

Next, it illustrates for fig. 10.

Referring to Figure 10, 1 film or the line film of the
shutter is operated to the when photo exposure action
is disclosed (S301). Therefore, the count of the exposu
re time is initiated (S302). If the exposure time set up
passes, the second film or the thick film is operated (S
303).

The image signal when the driving operation of the
second film and 1 film are completed is read out from t
he CMOS image sensor etc. is the image pickup device
(204) (S304). If the read operation about all points is t
erminated (S305) , the image signal processing for acc
umulating the image as the video file is disclosed (S30
6).

Next, it determine (S307)s whether it is the Lens
Power O and the driving of the power zooming is forbidd
en in case of being not 0 (S308). And the driving openi
ng the shutter (203) for the next photography is starte
d (S309) and it waits with about 15 ms (S310). The ini
tiation of the driving which then opens the iris (108) th
e atmosphere is indicated to the lens (100) (S311) and
it waits and then the driving of the power zooming is p
ermitted with (S312) (S313).

Then the driving Huh of the power zooming stands by
with about 25 ms (S314) and the driving of the shutter
(203) is completed and the shutter brake operates (S3
15). And it waits with about 25 ms (S316).

Next, it determines whether the S1 is the low level (L)
or not (S317). The AF operation is again disclosed in c
ase the S1 is the low level and since the digital photog
raphing device (1) is not manipulated in case the S1 is
the high level it progresses as the slip (Sleep) state.

The power zoom according to the operation of the
invention, and the operation of the iris (108) and shutt
er (203) are performed by the method as above in the
main body part (200).
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003c#el = (100) =Z003e# 003c# lens (100) operation 003e#.

Olat, &lX(100)2 sZ0ll tHotx 24IHE =S St Hereinafter, it inspects closely about the operation of
the lens (100).

T 12a WXl & 15= = @Z ol & Al olol HE CIXIE ¥ Figures 12a through 15 are the flowchart showing the

X)) #X(100)2 HMAHEHE LiEti= S8 X0IC. control method of the lens (100) of the digital photogra
phing device (1) according to the embodiment of the in
vention.

T 12a ¥ & 12bE #FXGHH, #X(100)2 *S0| HAIZIH, Referring to figures 12a and 12b, when the driving of

X IIY 5SS Noicte SQX 68 E THEHCH(S401). It the lens (100) is disclosed, it determines whether the p

A ESHZ2 YO = Z20= A 50| Z&5 D A= ower zoom is controlled in advance or not (S401). In c

I

X 625 THCHEHCH(S402). ase of not performing the power zooming it determines
whether the power zoom is manipulated or not (S402).

S0l 2&E N Ye & OOH‘.: 22 (200)Z 2 H I = It determines whether the driving of the power zooming

I+

S&o RS0l SANEHU =X HFEE THHEHCHS403). U & was inhibited from the main body part (200) in case th

SXo| R=0| 2XNEK L2 ?g_?_, M AF ES&0| 2=5 10 e power zoom was manipulated or not (S403). In case

QUK 0 EE THEHSHH(S404). the driving of the power zooming is not inhibited it dete
rmines whether the current AF operation is driven (S40
4).

FSH0 Sl 2= 22, Il & MHS flag€ £& 8t Flag is set up among the case in which the AF
EF(S408). 210 Y & S99 2SS JHAISHCH(S409).  operation is not driven, and the power zoom control (S
Olli, EXMRE= AF SEO| 252 $HEHC}, 408). And the driving of the power zooming is started

(5409). Then, the main body part performs the driving
of the AF operation.

A0, AF &2 2530 IR S0l 2&E FR0= I  On the other hand, the power zoom is preferentially
5SS 2UEOR2 LSS [M2tA S404 SHHIOIA AF S&0| performed in case the power zoom is manipulated amon
TESC D ACD BEE AR, AF SZS SXI5+11(S405) AF g the driving of the AF operation. Therefore, in the S40
S& DEZE flagE GHHECHS406). D2l AF S& E2 Al 4 step, in case it determines that the AF operation is d
52 272(200)2 ™5HCH(S407). AF S& =2 M5)F  riven i_t i§ *** (5405) an_d flag_t_he AF operation is relea
Mzo 509 = X1|013 flag2 & & 5+CH(S408). 12/2 I sed within the_AF qperat_lon drlvm_g (S40_6). And thg AF
9 = SXO| REZ I AIBHTHSA09). end-of-operation signal is transmitted with the main bo
dy part (200) (S407). Flag is set up among the power z
oom control after the AF end-of-operation signal is tra
nsmitted (S408). And the driving of the power zooming
is started (S409).

S402 SHNAN & &0l Sl= 32,

cC
4
? s SHY A0l SAE R0 =

= S403 SHHOA It In the S402 step, it progresses as the S501 step of fig.
132 S501 =+HZ & 13 in case the driving of the power zooming is inhibited

S} in the case without the zoom manipulation or the S403
step.

SHH, S401 HHINA, TR S0l MAHE 2 A= B2, IR & In the meantime, in the S401 step, it determines

SEO RS0l SKNLU=X R E BHEHEHHS410). m% & whether the case where the power zoom was controlle

EXO| D=0 2R X L2 FL, IIY =0| MU E =&¢ d, and the driving of the power zooming were inhibited

D U= P E THEHEHIH(S411). or not (S410). In case the driving of the power zoomin
g is not inhibited it determines whether the power zoo
m is manipulated in the present (S411).

oY B0l Z&LD Y= 22, U9 & S&2 HSZHAM =8 The case where the power zoom is manipulated, and

SHCY. JEI DIOtHERE B2 HAGH(S412), IRl & & the power zooming are and then performed. And the va

o] D=2 JAIBHCHS413). IIY & S=2 1= JHAl & 2 riable focus offset is calculated (S412) and the driving

15ms= [Hj|o 1(S414), 15msE Z6tH I =& X o] of the power zooming is started (S413). About 15ms is

T ESS JHAISHCH(S415). 15msS AT 0|F0l= Jteix® g queued after the driving initiation of the power zooming

Mol RS2 MAIGHK LSO M, = AX(102)2 ZTHA 2 _(84?.4) and th_e driving of the variable focus cqmpensat

X(105)° = A AIHS 012U 6t0 JISHEBIt E=¢ ion is started if 15ms is passed (S415). The driving of t

Of BHAUSIX] O E = BHC}. he variable focus compensation is not disclosed before
the progress of 15ms. In that way it crosses each othe
r and the start electic current is overlapped and the dri
ving is not generated the drive starting point of the foc
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HH, S410 SAHOA IR =

&t Sxo RS0l 2NE Z2, &
S S411 SHOA It S0l ZHEX o 22, I 5 S
xs o

=X 8ttH(S416). Jell & dX(102)0t EXIg 2
Nl 2SS JtHEE 23 ES HAtotll(S417), =S JtEH=E
2HE OIS LHA A X(105)E +=8H0H(S418). It
A & MO S flage ol M AIZICH(S419).

=~
(=]

(100)2 2E0| HHAIEIE, BT AF S

DHEHEHCH(S501). AF S22

S&e S0t

ES

=2

=
= Sxo| RS0 ERHUYSK S BEBC
&

= Z0 F0E
(S502). ?E0| =
5 1(S503), AF S

(S504).

S A0 = AF SX =S flagE ol Al
23 2(200)2 LB

E2 MSE

S AF SRS IE6HX Y HU AF EXo| R=0| E2E &
L0l= X2IH(108)E =S0IX| (IS BEHEHCHS505).
Z2IH(108)E =ots =0 AR0= Xalj(108)e 2E
0l Z2IYEKZ BHCHEHLH(S506). RS0l ZR2E 0=

Z2|H REES flagE oH M5t (S507), Xelh 7S =2 Al
2 21 2(200)2 & 5HCHS508).

JelD 81 X2/H(108)2 R E5HKl AHU X2|91(108) 2

TS0l S BR0 = =MR(200)22H d X HOIH2 A
S I JA=XNE BHHEH(S509). dI X HO0IEH2 88

7O Us F20ls X HOIHS &35 1(S510), &F 5
B HI0IHE =M 5 (200)2 M£5t1(S511), CHAl S501
S UKl S510 SHH O RIS BH= 5T}

MO
=2 o

Ct

alo

oz

H
=

4

U
]

Ct.

-

—

14E HZE510, 2XH2(200)22H X HOIES Ms Q
D0t Qle H2, AF SXO| EX Q70 Y=X BEHEHIHS60
1). AF SX =X 270t Y= R0 =2 THA X(10
4)° 1ES HX51(S602), THA HX REZE flags ol
HIBHCHS603). J2lD 22X (200)2 AF E& =2 pEE
X 53 CH(S604).

H =
BA T

A20I= AF EX 7S 27
ol—= 2o

S SX 270t
2 1

FEFBECH(SB05). AF S 2= @7}
MOl D U=XIE BEHSHTH(S606). TH Z0I
US A =2H2(200)22HCl XIAIO THe

NAF SXo| RS 25 DE2S MF51(S607), AF S&
DEZS flags HFBHCHSE08). 1210 AF SXO| 1S I

A BHCH(S609). TAIGIAIS UL, AF SEO| RS2 AH
DEIO OI5HH ABE 4~ QUOH, ST, PSBS S240IH IC
Ol BFBOZM AF NHEo2 +88 & ALY,

$0
>~

== N =1
Se =

us lens (105) and zoom lens (102).

In the meantime, in the S410 step, in case the driving
of the power zooming is inhibited or the case in which t
he power zoom is not manipulated, and the power zoo
ming are stopped in the S411 step (S416). And the fina
| variable focus offset at the position in which the zoo
m lens (102) stops is calculated (S417) and the focus |
ens (105) is operated in order to achieve the final varia
ble focus compensation (S418). Flag releases among th
e power zoom control (S419).

Next, fig. 13 is illustrated.

Referring to Figure 13, when the driving of the lens
(100) is disclosed, it determines whether the current A
F operation operates or not (S501). In case of operatin
g the AF operation it determines whether the driving of
the AF operation was completed or not (S502). Flag is
withdrawn within the AF operation driving (S503) in cas
e the driving is completed and the AF end-of-operation
signal is transmitted with the main body part (200) (S5
04).

It determines whether the current AF operation is not
operated or the iris (108) is operated in case the drivin
g of the AF operation is completed or not (S505). In ca
se of operating the iris (108) it determines whether the
driving of the iris (108) was completed or not (S506). F
lag is withdrawn within the iris driving (S507) in case th
e driving is completed and the iris driving end signal is t
ransmitted with the main body part (200) (S508).

And the current iris (108) is not operated or in case
the driving of the iris (108) is completed it determines f
rom the main body part (200) whether it has the transf
er request of lens data or not (S509). Lens data are se
t up in case it has the transfer request of *** data an
d lens data set up (S510) are transmitted with the mai
n body part (200) (S511) and the loop of the S501 ste
p to the S510 step is again repeated.

Next, fig. 14 is illustrated.

Referring to Figure 14, it determines from the main
body part (200) whether it has the case without the tr
ansfer request of lens data, and the stop request of th
e AF operation (S601). The driving of the focus lens (1
04) is immediately stopped (S602) in case it has the AF
suspend demand and flag is withdrawn within the focus
lens driving (S603). And the AF end-of-operation signal
is transmitted with the main body part (200) (S604).

In the meantime, in the case without the AF suspend
demand, it determines whether it has the AF operation
drive demand (S605). It determines whether the case
where the case have the AF operation drive demand, a
nd the power zoom are controlled or not (S606). In cas
e the power zoom is not controlled the driving rate of t
he AF operation, and the driving amount is set up acco
rding to the indication from the main body part (200) a
nd flag is set up among the AF operation driving (S607)
(S608). And the driving of the AF operation is started
(5609). Although not illustrated, the driving of the AF o
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peration can be performed by the stepper motor and th
e AF operation can be automatically performed by setti
ng the speed, and the driving amount to the driver IC.

BHO10fl S605 SHHMIM AF S& 28 27t gl &2, =2l On the other hand, in the S605 step, it determines

N 7S T JU=XE THEHSICHS610). =2 & 7 whether it has the case without the AF operation drive

Il AUes 2L, EXHR2(200)L2EH 2 XA THetA Z=2lIi(10 demand, and the iris drive demand (S610). According t
8)0 1= =&, P=S AR5 I(S611), X2 j|-| J== flg 0 the case where the case have the iris drive demand,

g2 &X&HCH(S612). 12110 X=2|JH(108)2 2SS JiAlstCt and the indication from the main body part (200), the d

(S613). S610 SH A X214 2E Q7 9= A0l riving rate of the iris (108), and the driving amount is s
CIAl CIS 20| M E A5t 8l X 1S JHA| SHHE & oHa_ et up and flag is set up among the iris driving (S611)
Ct. (5612). And the driving of the iris (108) is started (S61

3). In the S610 step, it again progresses as the lens op
eration beginning stage in the case without the iris driv
e demand for the control of the next loop.

A 04
=2o

Ct

0lo

°F, k15

U
o

Ct. Next, fig. 15 is illustrated.

£ 15= 2MR(200)22H HIOIHE s=4lot= Z<LE LIEHH Figure 15 shows in that case, it receives data from the

Ch. 2X2(200)2 2L 2 0B = 2™ S (200)0 2st 241 main body part (200). According to data from the main

LI [etA CIHEE Hel2 &=L, body part (200) is the update request by the main bod
y part (200), it is performed to the interrupt handling.

ZXMF(200)2FH HHAS =4IotH(S701), U HEE XMl If the command is received from the main body part
O|5H 4=AISH WO et HIOIEE 2&8HCHS702). HI0IEl (200) , data are set up according to the command rece
HF0| SR QEHBE Ml 2T 22H WY LI2ICHRETI, ived with the interrupt handling (S701) (S702). It is go

Return from Interrupt Routine)(S703). ne from the interrupt handling loop (RETI, Return from |
nterrupt Routine) if the data setting is terminated (S70
3).

Ol&tnt 22 20l 2/ot0d &2 2ol AAl olol 2 Tl &, The power zoom according to a preferred embodiment

ME(203) & =2|J4(108)2 S=0| #=(100)0 A =&  of the present invention, and the operation of the iris

Ct. (108) and shutter (203) are performed by the method

as above in the lens (100).

AJ| AHEHEQ 201, 2 Yo 2 CIXE 2SEX Q)0 As described above, according to the digital

OjotH W & SH2 =8 S0l E2clX SH2 Al 7It  photographing device (1) according to the present inve

U= &2, I = SE2 AN Uetd I & S&2  ntion, stopping acceptance and rejection of the power

=X HEE TG0, B0 HENMOR Y & S&S Mg zooming are determined among the performance of the

= A ST power zooming according to the case where the case h
ave the start request of the release motion, and the p
ower consumption of the power zooming and the power
zooming is more steadily controlled.

[EHEQ TR & S2 2] [The general power zooming 2]

T 162 LN IR & S&2 & LY S LEIWE= B0l Figure 16 is a timing diagram the driving method of the

YTOICH =162 F2, CIXE 29 HX)0 A0 A &2l general power zooming is shown. In case of fig. 16, it i

X EH 0|29 SHEN IHY S X=2II4(108)2 MOIE & s the timing diagram illustrating the control of the iris

Y5l= EHOIQEZ A, IHY & S&o| AH| M| =2 Z20| (108) and power zoom as to the digital photographing

CHEH Al LFEFLHCE. device (1) among the operation except the release mot

ion and in case the power consumption of the power zo
oming is small it confronts and it shows.

T 162 EX5HH, ASXS 2X0 2/5t0d S1 &SIt 2IDtEl  Referring to Figure 16, the S1 signal is applied with the
Jd(mtl), OIHA /\ X0 25t IHY = 210l =50l 1Y operation of the user (mtl) and subsequently the powe
= S0l WA= TH(mMt2). IR = S=0| WA H, = @dl= r zoom ring is concocted by the user and the power zo
(102)2] OIS0l M2tM =EAXIC HEIE EXst= Jtx® oming is disclosed (mt2). When the power zooming is di
SXO| D=2 JHA|BHCE. sclosed, according to the movement of the zoom lens
(102), the driving of the variable focus compensation a
mending the change of the focal point is started.

e, 9 & SHU o/st &322 B30 tHEstod, &l And it copes with the change of the focal distance by
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XO| L& Fatol HE 2&ol)| 28 X2IJH(108)2 S the power zooming and the driving of the iris (108) for
IH AlEHCH(Mt3~mt5). amending the change of the validity F number of the le
ns is started (Mt3—mt5).

ABXS IS & ZH0l S2HH W9 & S&S S0l It is the power zooming *** (mt6) if the power zoom
(mt6), & & X(102)2 EX AXI0 HEsot= =& MHHEZE  manipulation of the user is completed and the final vari
BZ S =& EHCH(mt7). able focus compensation corresponding to the stop pos

ition of the zoom lens (102) is achieved (mt7).

[ 2o AAl oo U2 I & S 2-1] [The power zooming 2-1 according to a preferred
embodiment of the present invention]

S 172 Ygo UE A MM 2 IR & S22 725 2 Figure 17 is a timing diagram showing the driving
HE LIEHHE= EFOIZ E0ICH. & 179 B, IIY & &9 A method of the power zooming according to the dissimila
Hl M20] 2 220/ CHaH A LIEFHCY. r embodiment of the invention. In case of fig. 17, in ca

se the power consumption of the power zooming is gre
at it confronts and it shows.

T 17= FXE0HH, T 1610 OH&IOHKI2 AFS A2l 220l 215+ Referring to Figure 17, the S1 signal is applied like fig.
0 S1 &SIt 21Dt D (mtl), Ol A AtS XHOI °|o+04 I+¥ 16 with the operation of the user (mtl) and subsequen
=20l 2D IIY & SZ0| HASEU(mt2). IIY = 5 tly the power zoom ring is concocted by the user and t
0l WA S, = 8l X(102)2 OIS0l MetA =& Qxle ¢ he power zooming is disclosed (mt2). When the power
3= BESI= JIHER EXHO D=2 JHAIBHCL. zooming is disclosed, according to the movement of th

e zoom lens (102), the driving of the variable focus co
mpensation amending the change of the focal point is s

tarted.
It & S&0l 2ot =& 21elJr Eat, 010l etA =2 The focal distance changes with the power zooming
=8 Fat0| HoltH =0, & & Al O:II()HA-I = Il & =29 and accordingly the validity F number of the lens chang
JWALON FH 010 Z2IIH(108)8 =& RS AIDIXe= %=L, es. The iris (108) is not driven in the present preferred

embodiment subsequently directly in the initiation of th
e power zooming.

ASNE IS & 2X801 S22 9 & SHS S0l It is the power zooming *** (mt6) if the power zoom
(mt6), & &l =X(102)2 Al AXI0 CHEst= =S IIHEZE  manipulation of the user is completed and the final vari
2HE S TH(Mt7). able focus compensation corresponding to the stop pos

ition of the zoom lens (102) is achieved (mt7).
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=0l = In the present preferred embodiment, so that the

m change of the validity F number be amended after the
t7—mt8). performance of the final variable focus compensation is
completed, the iris (108) is operated (mt7—mt8).

[2 2Zo AAl oo U2 I & S 2-2] [The power zooming 2-2 according to a preferred
embodiment of the present invention]

@
=

182 = Z£E2 CHE AAl ool [HE It = sH2

Figure 18 is a timing diagram showing the driving

182 =¥ = =l

HE LIEIHH= EFOIZ E0ICH. & 189 E R, IIY & S92 A method of the power zooming according to the dissimila

H X220| 2 2220 CHoHA LIEFLHCE. r embodiment of the invention. In case of fig. 18, in ca
se the power consumption of the power zooming is gre
at it confronts and it shows.

T 18= & XotH, T 161 OH&IHKI 2 AFS A2l 220l 215+ Referring to Figure 18, the S1 signal is applied like fig.

0f S1 Al CDtE D (mtl), Ol M AFEXH0l 215t I 16 with the operation of the user (mtl) and subsequen

=20l 2D IIY & SZ0| HASEU(mt2). IIY = 5 tly the power zoom ring is concocted by the user and t

Ol WA S, = 8 X(102)2 OIS0l MetA =& xle ¢ he power zooming is disclosed (mt2). When the power

SIZ BXGl= JIBEE BXO D=2 JHAlSHCL. zooming is disclosed, according to the movement of th

e zoom lens (102), the driving of the variable focus co
mpensation amending the change of the focal point is s

tarted.
2 AAMMAME I = S&0ll 28 dlX22 & Fatel B3t In the present preferred embodiment, the change of
ENY = sSZ T 50, Os0Hil= IR = == the validity F number of the lens by the power zooming
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= SXAAIZICH TetA Ee2lJi(108)2 == JHAlotE mt3,
mt4, mt5 AIE0A It & s&HS S

e s sH

Ol 2 M

x2I9H(108)2 TES HAIGHD
& Fate 20l Z29,

MERS IHH & Z&0 S2HY, 1Y &
(mt6), s &= (102)°| X X0l tHSot
Ct(mt7).

200, 2 AN GISH T2 CIXNE 2Y BX(D)UHAMS
Sxo| £3 Z0| Z2IH(102)2 2 HAl 2t 2
Zo| AHIHO MDEtM OHY 5 SXo| 5
DOHEH0Y, B0 AENOR IS & SRS MO

0H1

=E=2 M 6#0“

QAqAHM AtEE A

is performed in the halfway of the power zooming and t
he power zooming is forbidden in meantime. Therefore,
in the mt3, starting the driving of the iris (108) the mt
4, and the mt5 point of time, the power zooming is sto

pped.

After the power zooming is stopped the driving of the
iris (108) is started and the validity F number is therefo
re diversified. If the correction of validity F number is t
erminated , the power zooming is again disclosed.

If the power zoom manipulation of the user is

completed , it is the power zooming *** (mt6) and the
final variable focus compensation corresponding to the
stop position of the zoom lens (102) is achieved (mt7).

As described above, in the digital photographing device
(1) according to these embodiments, stopping accepta
nce and rejection of the power zooming are determined
among the performance of the power zooming accordin
g to the case where the case have the driving initiatio
n demand of the iris (102), and the power consumption
of the power zooming and the power zooming is more s
teadily controlled.

The value of the time etc which is used in illustrating
the embodiments of the invention is illustratively used f
or the description. It is not restricted and the variously
will be changeable.

For your reference, it was the embodiment in which the
b invention was illustrated in drawing illustrated but this i
s illustrative it is nothing but and if it experiences and i
t grows up under the technical field, it will understand
that it changes and the equal and dissimilar embodimen
t is possible to be from this various. Therefore, it shoul
d be determined with the technical mapping of the pat
ent claim in which the extent of technical protection c
alming oneself down of the invention is attached.

Brief explanation of the drawing

= 2HO MAl HISS HYE ENS
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SoiChe BS 0loHg 200ICH MetM, 2 2o JFE J|s
N2 gele 9E SoEPYRAC IS Aratol 2/5H0
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Cl2 2 LYo g A 00l U2 XS 2 XS LIE
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T2= T 100 GHEOXNE 2 HXO St0et MRS LIEt
W =®0lCh

T 32 ZEQIAE AF LANAM AF SES HH5IE T

C 5= LEHAQ MY & SH2 5 YEE LEHE Bl
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Ce=2=gda & aA ool IHE o Aol 13 &Y

£ UEtH= EtOIZ Z0ITH

C72 2 2 UE A OHE e = s&2 s ¢

S LIEHH= EFOIZ E0ICH

S8 WX T 10= = ¢ & Al oo HE OXNE 2E &

Figure 1 is drawing showing the digital photographing
device according to the embodiment of the invention.

Figure 2 is drawing showing the camera control part of
the digital photographing device according to fig. 1.

Figure 3 is a drawing illustrating the AF operation in the
contrast AF mode.

Figure 4 is a timing diagram the general AF method is s
hown.

Figure 5 is a timing diagram the driving method of the g
eneral power zooming is shown.

Figure 6 is a timing diagram showing the driving method
of the power zooming according to the embodiment of
the invention.

Figure 7 is a timing diagram showing the driving method
of the power zooming according to the dissimilar embod
iment of the invention.
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Figures 8 through 10 are the flowchart showing the co
T ll2 = 2o g AAl 0ol OHE X GI0IEHE UEHLHE ntrol method of the main body part of the digital photo

T HHOIC. graphing device according to the embodiment of the in
vention.

T 12a WXl &£ 15 2 2o & AA oo HE CXE &Y

AX|o EMIXo e UEHHE SEZ 0|0, Figure 11 is drawing showing lens data according to th

e embodiment of the invention.

|C}. Figures 12a through 15 are the flowchart showing the
control method of the lens of the digital photographing
device according to the embodiment of the invention.
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Figure 16 is a timing diagram the driving method of the
general power zooming is shown.
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Figure 17 is a timing diagram showing the driving metho
d of the power zooming according to the dissimilar emb
odiment of the invention.

Figure 18 is a timing diagram showing the driving metho
d of the power zooming according to the dissimilar emb
odiment of the invention.
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SEHOAME et ELIC AIAE 2 UHERIDS SHdIE0 &ds LA F&2 =5, UHOIHS =22XS
Ol Chotd =222 8XR2 RZ= XA ESLIL. 2 EAs A2 AHd S2| 810] &80l 8le &8t T
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(The document produced by using the high-tech machine translation system for the pate
nt and science & technology literature. Therefore, the document can include the mistrans
lation, and it should not be used as a translation by a professional translator. We hold n
o legal liability for inconsistency of mistranslation, partial omission, and data generated
by feature of system and network. We would like to inform you that the document canno
t be regenerated, copied, and distributed by being stored in DB and system for unauthori
zed general public without our consent.)

Page 27 of 27



