Unexamined Patent Publication(A)

Bibliographic Data

Int.Cl. HO4N 5/225 | GO3B 3/10
Published Date 20180821

Registration No. 1018903020000
Registration Date 20180814

Application No. 1020110057599
Application Date 20110614

Unexamined Publication No. 1020120138199
Unexamined Publication Date 20121224

Requested Date of Examination 20160513

Agent. Y.P.LEE,MOCK&PARTNERS

Inventor ISHIBASHI,Keniji

Applicant SAMSUNG ELECTRONICS CO., LTD.

Rightholder SAMSUNG ELECTRONICS CO., LTD.

gHol H Title of Invention

CXg 24 X Digital photographing apparatus

R Abstract

2 YUY CXE 2 X0 26t 202z, 542 AX0O0IE The present invention relates to the digital

2 LISIoHH, 249 ME00|ES = 23S AH XM & photographing device, and multiple actuators are includ
BE NESt= nEtAl dlXe, nEtal X)L &g, AH ed and the interchangeable lens, storing the informatio
M2 AP0 JIX6t0 249 M= O0IHS =S MOdl= n of power consumption associated with the driving of
HEZOIE HUHREE Zact=s 2HEE Za6t=, XY 2 the multiple actuators and interchangeable lens are mo
o AXIZ HE26I0, WEA! R EZatE 240 M= 0/E unted and the digital photographing device including th
S OIHNMOZ MO 2 QN =0} e main body part including the actuator control unit co

ntrolling the driving of the multiple actuators based on
the information of power consumption is provided and
multiple actuators included in the interchangeable lens
are steadily controlled.

T‘

W

O = & ™ (Representative drawing)
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a9 ¢e Scope of Claims
HdP1E Claim 1:
S0 MFXOOIHE Z&6tH, &0 =2 BdFUO0IEH2 #* The digital photographing device it includes multiple
S 2EE AHAEE S22 MEOle nEtal dlx; & actuators ; the interchangeable lens :
Al WEA AIRDL BRI, AD| AHIESE B2 D=5t of storing the information of power consumption associ
AD| 249 MX0IHS RESE MOGtE HUZF00IE HOiE ated with the driving of the multiple actuators and inte
£ L&ote 2T E Z8dl=, UXNE 23 &X. rchangeable lens are mounted ; and including the main
body part including the actuator control unit controlling
the driving of the multiple actuators based on the infor
mation of power consumption.
a3 28 Claim 2:

Hi1gtol A0A,

&I HF0OIE MolR=,

&I AHIMHE0| I EXNLE0 22 B2,
OIS &S &idtotes, CIXE 2L
33 38

RI1E0ll AOTA,

D] HFOOIE ML

—
T,

&I AHIMHEO| JIEX 0142l B2, 4| =
S 0L = 012 AFUOIEHIE SAIM 2S5
=, tXg 24 1.

3 48

K10l AOTA,

| [
[

ol

HZF 00l E
X SAldt

As for claim 1, the digital photographing device

power consumption

actuator control unit is smaller than the reference valu
e ; and for permitting the driving of the actuator of all

pluralities.

Claim 3:

As for claim 1, the digital photographing device

power consumption

actuator control unit is the reference value or greater ;
and for prohibiting that the actuator more than a two i

s simultaneously driven among the multiple actuators.

Claim 4:

As for claim 1, the digital photographing device wherein
the actuator of
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AJ 542 AFNO0IHE, S EE 2S5 HAFUO0IH, ZHA

gl X s M= 0|6, L X2 = HF0O0IHE Z& st plurality further includes the shutter button that indica
0f, tes

AP EHES 22X SR JHAIE X Alste HEf HES [ main body part is the initiation of the release motion th
TEEHH, e zoom lens driving actuator, and the focus lens driving

actuator and iris drive actuator are included, and

A HFZHOIH MAHRB=, )
actuator control unit

& AHIEE0| JI=X] 0142 B2, &) AEH HEO =&E

== lols A S X D= HE(OIFQ RE2 2 X5t Power consumption is the reference value or greater ;

CoONg =9 AR, and forbids the driving of the zoom lens driving actuato
r when the shutter button is operated.

&3 58 Claim 5:

M1l FAHAM, The digital photographing device of claim 1, wherein

the actuator of
a0 S92 AFUO0IH=,
plurality comprises

S X 725 HFUO0IH, ZHAH 5?% HFOOIE, & £

2100 RE HE0|H = HO{E L 3lLtE Estst=, CIX g zoom lens driving actuator, and the focus lens driving a

2oy X3 ctuator and at least any one among the iris drive actua
tor.

3 68 Claim 6:

M1 FAAM, As for claim 1, the digital photographing device wherein

E o _\7::c|'
MESte SR E O L&56ts, CXE 29 &Xl. interchangeable lens further includes the communicatio
n unit that transmits with the actuator control unit the
information of power consumption.

3 78! Claim 7:
S2 HFMOIE &I =2 HFUO0IEH2 5= MOSH The digital photographing device in which the
= WFUOIEH MHEE Leots, naa ax; o interchangeable lens :

Jl wEtA Al Z0F ARG, &) et g X2 225 = & and the interchangeable lens including the actuator co
add 325 MEote =M% ;E L80otH, ntrol unit controlling the driving of the multiple actuator
s and multiple actuators are mounted ; it includes the
AD| HEO0IE MHRE, &) 2233 H20 J|=5t0d &4 main body part which the source power information sup
S92 °”x01|O|E1°| %% MOIsts, CIXE &9 &x|. plied to the interchangeable lens is stored ; and
actuator control unit controls the driving of the multipl
e actuators based on the source power information.
&4 88 Claim 8:
K70l AOA, As for claim 7, the digital photographing device
AD| H=00IE RIOES, source power
AD| 22EB0| J|EX| Olat0l B, BE A)| 240 24X (| actuator control unit is the reference value or greater ;
OlEIS REE &ldtots, CINE 29 =X and for permitting the driving of the actuator of all plur
alities.
3 98- Claim 9:
K70l FAAHA, As for claim 7, the digital photographing device
AD| HEHOIH HHR=, source power
A 22| J|=EXNEL &2 AL, M) 240 H=0|0| actuator control unit is smaller than the reference valu
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A8 22X e ; and for prohibiting that the actuator more than a t

wo is simultaneously driven among the multiple actuato
rs.

Claim 10:

As for claim 7, the digital photographing device wherein
the actuator of

plurality further includes the shutter button that indica
tes

main body part is the initiation of the release motion th
e zoom lens driving actuator, and the focus lens driving
actuator and iris drive actuator are included, and

actuator control unit

source power is smaller than the reference value ; and
forbids the driving of the zoom lens driving actuator wh
en the shutter button is operated.

Claim 11:

The digital photographing device of claim 7, wherein
the actuator of

plurality comprises

zoom lens driving actuator, and the focus lens driving a
ctuator and at least any one among the iris drive actua
tor.

Claim 12:

As for claim 7, the digital photographing device wherein

main body part further includes the communication unit
that transmits with the actuator control unit the sourc
e power information.

Claim 13:

The digital photographing device including the second
storage :

, of the source power information which is the informati
on about the electricity of supplying to the actuator su
pplying electricity to the actuator storing the informati
on of power consumption associated with the driving of
the actuator of the multiple actuator :

pluralities of the first storage :

plurality of the power control unit :

plurality being stored the information of power consump
tion and the actuator control unit controlling the drivin

g of the multiple actuators based on the source power

information.

Claim 14:

The digital photographing device of claim 13, wherein
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| CIXE 23 EXs wata elX 2 o)) weta el2JF digital photographing device comprises the interchange
&L= 2MRE ZE0H, able lens and the main body part in which the intercha
ngeable lens is mounted, and

&) WEA HXEE, ) S+2 HFNOIHL ML MNERE

LESHH, interchangeable lens includes

A 2HES, A B2 RO, M2 JEE, 2 d=go/g main body part, is the power control unit, and the seco

HojeE Tatsls, CINE &Y XX, nd storage and actuator control unit the multiple actua
tors and the first storage are included.

&3 158 Claim 15:

M13&H0l AUA, The digital photographing device of claim 13, wherein

AD| CXNE 2 EXls WA dx & A DEtal gl 2JL digital photographing device comprises the interchange
L= 2XMFE LE6HH, able lens and the main body part in which the intercha
ngeable lens is mounted, and

)l weta A=, &) S22 HFUO0IH, M1 HE2, &

HZO0OIEH NHFE Z&oth, interchangeable lens includes

A 2RSS, A M HOES M2 JESE Zetgl=,  main body part, is the power control unit and the seco
CIXE =% &3, nd storage the multiple actuators, and the first storage

and actuator control unit are included.

A7 168: Claim 16:

MA13&0 AAM, As for claim 13, the digital photographing device

AJ| HEOOIH MRS, power consumption

AD| AHIES0| A 22HSE[H &2 FL, BE &) 224 actuator control unit is smaller than the source power ;

o HEMOIES RS dldtdte, LIXE &3 &Xl. and for permitting the driving of the actuator of all plur
alities.

AR 178! Claim 17:

M13&H0l AUA, As for claim 13, the digital photographing device

AD| HEHOIH HHR=, power consumption

AD| AHIES0| AD| 2SS 0|0l Z, A 249| = actuator control unit is the source power or greater ; a

OlOIE = 0L = 0| A9 HFZUOIEH I SAI0 *=SE= 212 nd for prohibiting that the actuator more than a two is

=Xlot=, CIAE 29 &l simultaneously driven among the multiple actuators.

& 188 Claim 18:

M13Ed AAM, The digital photographing device of claim 13, wherein

the actuator of
gelX s&2 HAIE XNIAlols M HES O Z2&06tH,
plurality the shutter button indicating the initiation of
=9 HZMOIHE, & 8=
= HEWOIE, & X2 P =Z00|6HE Z&5t release motion further is included comprises the zoom |
ens driving actuator, and the focus lens driving actuat
or and iris drive actuator, and

&) HFOOIH MR =,
actuator control unit prohibits the driving of the zoom |

AJ| AH|E20| AD| Z2AS QA0 A2 AD| HEH HHEO| ens driving actuator the shutter button is operated
THEE S Hols &) S glE 735 AF00IE2 2SS o

2X6ts, OXNE =9 &3 power consumption is the source power or greater.
Il =2 0f Technical Field

= 22 0OXNE 2 X0 28t 2 0IC. The present invention relates to the digital
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photographing device.

Hi &0l = Background Art

Jtollet, 3“4:’_E-| So CXE &9 &Xs2 H Helol l= Il So that digital photographing device including the

AHIZE BU5HD| ASHH & S&S $8s 4= QOMH, 84S camera, the camcorder etc.s enlarge the subject which

SN 04” T=sgasS ZHot| Aot =82 2EE 4 U is in the distant distance, the zooming can be performe

Ct. E&t DIEP Ctest Dlss2 2880 A0 A, CIXIZ 22 dand in order to take a picture of the static images or

EX= S UX, IHAMX, X2\, ME S22 2S5t0, 28 the clear moving picture, the focus can be controlled.

2+ _c'n_%g D=5 6l E AXO MEHE TE 2 5, 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 are operate
d.

HHO S Summary of Invention

ol Zot DA ot= WA Problem to be solved

2 YHO AAl 0S0l oiZot A ot= Jl=H M= we&A  The digital photographing device for steadily controlling

AIZ0A 2HIE= JEO“ MHetA el X0 28 E == myltiple actuators included in the interchangeable lens

Sl AFUOIHE AEXNC= Moo= LXE 2S SXE M according to the electricity that the technical problem

Sot= Ol ™AL which the embodiments of the invention solves is
consumed in the interchangeable lens is to be
provided.

Mol 2 =t Means to solve the problem

A Jl=X HME HZ35H)| |5tH, = 22 Al S22  To solve the technical problem, one side of the

A =02 240 HXWOIEHE Z&oIH, 249 X006 embodiments of the invention includes multiple

O DS} ZAAHE AHINS HEBE HES= WEAl glXet, W actuators and the interchangeable lens, storing the

SHAl HIRD} ARG, A M0 D=6t 249 2= information of power consumption associated with the

OlOIEICl =2 HOdl= =00/ HHEE Z&s= 2x driving of the multiple actuators and interchangeable

22 Istgls, CIXNE 29 &XZE H 2860 lens are mounted and it provides the digital
photographing device including the main body part
including the actuator control unit controlling the
driving of the multiple actuators based on the
information of power consumption.

Oledst 2 AAl ole THE EZ 0 2otH, AFOUOIH MAHE  According to the dissimilar characteristic of such this

=, AHIEEO| JIEXNEC 22 ELR, P& 249 MX00] embodiment, in case the power consumption as to the

0
B R=EE & IJI& 2 QL. actuator control unit, is smaller than the reference
value the driving of the actuator of all pluralities can
be permitted.

2 AA e £ OE SH 2otH, HFU0IE MO ®&=, & According to another characteristic of this

HIE=ZE0| JI=X ol atel & 249 HEWOIEl E = & embodiment, in case the power consumption as to the

O|AtS] H=0QOIE D SAIN RESEE HE 2K & £ QL. actuator control unit, is the reference value or greater
it can prohibit that the actuator more than a two is
simultaneously driven among the multiple actuators.

>

Al Ol £ CHE S0l 2otH, =2 HZF0UO0IE =, & According to another characteristic of this
TS WFOO0IE, THABME =S HEUO0IE, € =2 embodiment, the multiple actuators, is the zoom lens
E HEO0|HE L0, 2EX8s 22lX SXo| JfA| driving actuator, and the focus lens driving actuator

= O [
4 My

XABHs HEl HES O Z&t6l0, H=00/E Moj8s, and iris drive actuator are included and the shutter
H &2 0| I =X Olélo_' A2, HE HHEO| X&T = =2 [ button in which the main body part indicates the
=X DS ME(O|IEHO RES 2K 8 & QUCH. initiation of the release motion further is included and

in case the power consumption as to the actuator
control unit, is the reference value or greater the
driving of the zoom lens driving actuator can be

forbidden when the shutter button is manipulated.

2 AA e £ OE EF0 2otH, =22 HFMOIH=, & The multiple actuators according to another
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characteristic of this embodiment comprises the zoom
lens driving actuator, and the focus lens driving
actuator and at least any one among the iris drive
actuator.

According to another characteristic of this
embodiment, the communication unit in which the
interchangeable lens transmits the information of power
consumption with the actuator control unit is further
include might.

To solve the technical problem, as to the dissimilar side
of the embodiments of the invention, the
interchangeable lens, including the actuator control
unit controlling the driving of the multiple actuators
and multiple actuators and interchangeable lens are
mounted and it includes the main body part which the
source power information supplied to the
interchangeable lens is stored and it provides the
digital photographing device in which the actuator
control unit controls the driving of the multiple
actuators based on the source power information.

According to the dissimilar characteristic of such this
embodiment, in case the source power as to the
actuator control unit, is the reference value or greater
the driving of the actuator of all pluralities can be
permitted.

According to another characteristic of this
embodiment, in case the source power as to the
actuator control unit, is smaller than the reference
value it can prohibit that the actuator more than a two
is simultaneously driven among the multiple actuators.

According to another characteristic of this
embodiment, the multiple actuators, is the zoom lens
driving actuator, and the focus lens driving actuator
and iris drive actuator are included and the shutter
button in which the main body part indicates the
initiation of the release motion further is included and
in case the source power as to the actuator control
unit, is smaller than the reference value the driving of
the zoom lens driving actuator can be forbidden when
the shutter button is manipulated.

The multiple actuators according to another
characteristic of this embodiment comprises the zoom
lens driving actuator, and the focus lens driving
actuator and at least any one among the iris drive
actuator.

According to another characteristic of this

. embodiment, the communication unit in which the main

body part transmits the source power information with
the actuator control unit is further include might.

To solve the technical problem, the dissimilar side of
the embodiments of the invention provides the digital
photographing device including the multiple actuators,
the first storage, storing the information of power
consumption associated with the driving of the multiple
actuators and the power control unit, supplying
electricity to multiple actuators and the second
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storage, which the source power information which is
the information about the electricity of supplying to
multiple actuators is stored and information of power
consumption, and the actuator control unit controlling
the driving of the multiple actuators based on the
source power information.

The digital photographing device according to the
dissimilar characteristic of such this embodiment
comprises the interchangeable lens and the main body
part, is the power control unit, and the second storage
and actuator control unit the interchangeable lens
includes the multiple actuators and the first storage
the main body part in which the interchangeable lens is
mounted is included.

The digital photographing device according to another
characteristic of this embodiment comprises the
interchangeable lens and the main body part, is the
power control unit and the second storage the
interchangeable lens includes the multiple actuators,
and the first storage and actuator control unit the
main body part in which the interchangeable lens is
mounted is included.

According to another characteristic of this
embodiment, in case the power consumption as to the
actuator control unit, is smaller than the source power
the driving of the actuator of all pluralities can be
permitted.

According to another characteristic of this
embodiment, in case the power consumption as to the
actuator control unit, is the source power or greater it
can prohibit that the actuator more than a two is
simultaneously driven among the multiple actuators.

According to another characteristic of this
embodiment, the shutter button indicating the initiation
of the release motion further is included and multiple
actuators include the zoom lens driving actuator, and

0] 22 0|A0 B2, ME HEOQ &= =2 qof= the focus lens driving actuator and iris drive actuator

ZUX DS WX O|EC RES 28 2 QUL and in case t_he power consumption as to the actL_Ja_tor
control unit, is the source power or greater the driving
of the zoom lens driving actuator can be forbidden
when the shutter button is manipulated.

g St Effects of the Invention

A2 22 240l 2otH, 2 2o Al =0 & CIXl  Using the above-mentioned configuration, multiple

g 2 Xz s X ZeE S22 HFMOIHE &+ actuators in which the digital photographing device

HEOZ MOUHE = AAH &L according to the embodiments of the invention is
included in the interchangeable lens are steadily
controlled.

HHZE AAGH| |t 2MEQ HE Description of Embodiments

2 g2 Uyst Hats e + A0 o JEX £Al IE b The invention can add the various conversion and it

& = A=t EF A HSS S0 MAIStY & Mg 28 can have various embodiments. And certain embodimen

Ol AMISHH EY45t DX 80 U, Ole 2 2HS S3S  ts try to be exemplified in drawing and it tries to illustra

AlAl SHEHO CHOH 8t & Gt = 40| OFLITH, = 23Ol AlAF 2 te in the detailed explanation. But it has to be underst

Jl= Yo Zattls Q= HE 2S2 WA W22 Z&st ood that this includes all conversions that are not and

=32102 0|5 T 00 BIC}. 2 2HS A4HEH( Q0 A 2e to limit the invention about the specific embodiment ar

2% JI=0 CHEF PHIEQ A9 2 2o @K E &2 & e included in thought and technology range of the pres
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QULID BEHE|= A 1 AMIE S MatsC}

013, = 20 M2 AAl HSS H2CHS BX510] M3
M52 510, B2 ToS HERS0 LGB A0, S
SIHU IS5ts 2 QAL SYUBH CHBSE 205D 0|
O HEt E=25= 822 Mar50|2 B

[CIXE &Y &x(1)2 74 L S

T 1S = 9o o AAl 00l T2 CINE &Y &X(1)E L
EfLH= SO0/CH

T1S HEGH, 2 AA N D2 ONE 29 BX(D)E 2
£ Al Bl X (100) 2 EHIT(ZOO)% LEEHCH DAl IR (10
0)= & 2= JISS PHIGHH, 2H2(200)= DEAl 2l X
(100)Z HOI5H01 5 B1X(102) & B3~ BIX(105), 2|
H(108)E RESIEE 5= JIsS AHIEHCL.

AL B % (100) (0151, #3948 Z#30#2 1) BILH = 2

tH(101), & AIX = M= 0/E(103), & A= X 2
A4 (104), ZHA X S HF00IEH(106), EH
QIR 2K M A(107), ZelIH = % F00]E(109),
0}25(110), BlX HOIR(111), BlX ZAE(112)2

= R
x _|0|| fton

2 BE(101)s & FRHE 9I8 S AIX(102), 2F 9K
S BSAIDIE EHA BIX(105), ¥ F2|H(108)E Hatst
Ch & 81X(102) L TIHA BX(105)= 240 BIXE X8
SHAZXZOR2 020 A 4 UL

Z X QX AKX MA(L04) X EHA B X 2K HIA

(107)= 22t = BIX(102)9 THA AIX(105)2 9IXIZE 2

KISt EAHA AX(105)2 |IXIE 2 Xots BHOlY 2 alx
HOSR(111) £= == Jt0lict MO S(209)0 21510 & &
2 = UL HE S ZHA Sl X(105)2 /IXE ZAot=

EHOI2 2 LS ZRH AF 2ES =dot= B0 =
Ct.

Z X DS HWE00/E{(103), EHA X DS HE040IE
(106) L X2|H RE HE00/E(109)= 3= M0 (111)
Ol 23101 RIOIEIOf 242t = 2l X(102), EHA 2 X(105) L
X2|01(108)2 R S&HCH.

2t MO FMULR Q|

ZXet ZHA X0
t

BIX HOI2(111)E 2l X(100)0 Z&E
SRS MBI X MO (111)=

ST =

5)2 AKX HE2E SHMF(200)2 MSEHL Ol &= MO
(111 EAA X105 2K Heplt Us LR, £=

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.

Hereinafter, the embodiments according to the present
invention decides to be particularly illustrated with refe
rence to the attached view and it illustrates with refer
ence to the attached view. The drawing number in whi
ch the element which is identical or corresponds to is i
dentical decides to be given and the overlapped descri
ption about this decides to omit.

[The configuration and operation of the digital
photographing device (1)]

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), and the iris (1
08).

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.

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
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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), each actuator is contro
lled and the power zooming and AF operation, the varia
ble focus (varifocal) correction operation etc. can be p
erformed. That is, it can be an example of the lens con
trol unit (111) is the actuator control unit.

Main body data including the case where the lens
control unit (111) performs the function as the actuato
r control unit, and the source power information can be
received and the driving or the pause of each actuator
can be determined according to the source power infor
mation received. The source power information is the in
formation about the electricity that the lens control uni
t (111) is supplied from the main body part (200). But i
t is not thus restricted that this is illustrative. For exa
mple, the lens control unit (111) transmits the informati
on of power consumption of the lens (100) with the ca
mera control part (209) and the function of the actuat
or control unit determining the driving or the pause of e
ach actuator in the camera control part (209) can be p
erformed.

Moreover, the lens control unit (111) can include the
storage means storing data in the inside and the variou
s information including lens data etc. will be able to sto
re in the storage means.

The lens mount (110) includes the lens communication

pin and it each other goes in gear with the camera com
munication pin which will be described later and it is us
ed as the transmission path including data, the control

signal etc.

It is the manipulation part in which the lens
manipulation part (112) performs the power zoom mani
pulation or the power focus operation etc. The lens ma
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).

Next, the configuration of the main body part (200) is
looked into.

The main body part (200) comprises the view finder

(EVF) (201), the shutter (203), the image pickup devic
e (204), the image pickup device control unit (205), th
e display unit (206), the operation button (207), the c
amera control part (209) and the camera mount (208).

The view finder (201) the liquid crystal display (202) is
built in and the image image-picked up can be looked a
t on a real time basis.

The shutter (203) determines the time, when the light
is applied to the image pickup device (204) in other wo
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rds, the exposure time.

The image pickup device (204) takes a picture of the
image light passing the imaging optical system (101) of
the lens (100) and the image signal is produced. The im
age pickup device (204) comprises the multiple photoel
ectric transform portions arranged to the form of matrix
and the perpendicularity moving the electric charge fro
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).

The image pickup device control unit (205) produces
the timing signal and it controls so that it synchronizes
in the timing signal and the image pickup device (204) t
akes a picture. Moreover, as to the image pickup devic
e control unit (205), the successively reads out the ho
rizontal direction image signal if the charge accumulatio
n at each scanning line is terminated. In the above-me
ntioned horizontal direction image signal stuck out is th
e camera control part (209), it is used for the auto foc
us 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.

Moreover, the camera control part (209) transmits the
lens control unit (111) is each actuator to the lens (10
0) the command signal controlled. That is, it can be an
example of the camera control part (209) is the actuat
or control unit.

Lens data including the case where the camera control
part (209) performs the function as the actuator contr
ol unit, and the information of power consumption can

be received and the command signal indicating the drivi
ng or the pause of each actuator can be produced acc
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ording to the information of power consumption receive
d. The information of power consumption is the informa
tion about the electricity that the camera control part
(209) is consumed from the lens (100) in the operation
of the lens (100). But it is not thus restricted that this
is illustrative. For example, the camera control part (20
9) transmits the source power information of the main
body part (200) with the lens control unit (111) and th
e function of the actuator control unit determining the
driving or the pause of each actuator in the lens contr
ol unit (111) can be performed.

Moreover, the camera control part (209) can include
the storage means storing data in the inside and main
body data including the source power information whic
h is the information about the electricity of supplying in
the storage means to the lens (100) can be stored.

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.

After the live view display is performed if it becomes
the shutter release button which is one of the operatio
n button (207) with the half pressing (S1), the digital p
hotographing device (1) discloses the AF operation. Th
e AF operation is performed in the image pickup device
(204) using the image signal produced. The focal point
is calculated in the contrast AF mode from the contras
t value and the lens (100) the result of computation is
operated to the natural disposition. The contrast value
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
S.
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The focus lens driving actuator (106) is controlled
based on the information which the lens control unit (1
11) receives and the focus lens (105) is driven the opti
cal axis and the AF operation is performed. The positio
n of the focus lens (105) is monitored with the focus le
ns position defecting sensor (107) and the feed-back ¢
ontrol is made.

In case the zoom lens (102) is concocted by the user
the operation is performed the position of the zoom len
s (102) is detected from the zoom lens position defecti
ng sensor (104) and the lens control unit (111) change
s AF control parameters of the focus lens (105) and AF
is performed.

As described above, if it becomes the state where the
focus of the subject image is correct state operates an
d , the shutter release button is the complete pressing
(S2) and the digital photographing device (1) performs
the exposure. Then, first of all, the camera control part
(209) completely closes the shutter and the photometr
y information which it so far acquires is transmitted in t
he lens control unit (111) as the iris control informatio
n. The lens control unit (111) controls the iris drive act
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.

The image signal processing and compression
processing are performed and the capture image is stor
ed in the memory card (212). Simultaneously, the capt
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.

A series of photographic action is terminated by the
above-mentioned process.

[The configuration of the camera control part (209)]

Figure 2 is drawing showing the camera control part
(209) according to the embodiment of the invention.

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
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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) controls the power use of
the digital photographing device (1) and the electric po
wer supply to the lens (100) is performed.

[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
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.
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EACZ FMOZ LIEIH 220| Z2I1(108))F 2sE = &
EHE LIEtHCE. #39#Expose#39#= & MZ AE I M
TIARM S AH0| é‘é\;iI (204) &0l 2= ElOlY S LHEPLH
Ch. IOIE S£2 22 120l 24 AXH(204)2 Al

=T
MEOHAO 21 5F EtOIY S LIEFHHCE.

E
L=

45 HFAOtH, AFSXHS &0 2/6H0 S1 AlSJF 21D
S H/\IOH—J(tl) g, = 301|/\‘| sdst I:HBP &
=0Z ZECIAE O IIAE &
) :ELEEI.)\E DFO| u|30| 2
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IGHH ulﬂ FIXNE2)E X
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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 photographing
method is shown.

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
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
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LHE 2 QI UD| IS0, AXo| Lot=2 1|3 /%= XILtal  gh speed is performed. The peak position (t2) need to
SIXI(E3) 0 A BIZO| DS &t BHAAI2ICH 121D CHAl & be passed by for the detection of the peak of the cont
et I3 S 2= 28lisle =& ~sisich. OFatpx  rast value. Therefore the driving direction of the lens is
2, 03 AR (14)E 2SS =, AFO) ' N inverted in the position (t3) passing by the peak positio
L};El AE(B) 0 A =) ;%' BrEES BIE AIZICH 15 Al E O n as the predetermined amount. And the operation B w
M EX o5 t401|/ﬁ_°| of2 BNEC. X o hich again performs the detail peak position detection i

. . “UHTE N E]:}: j‘ i Taﬂ s performed. Similarly, in the point of time (t5) of being

ST = UT};’O“—’E;F 1TE|§AC;’H JFOP | #Iokol & the peak position the peak position (t4) excessive after
S LAl SHHAIS S5 DS 28t 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.

oz
0

SZ DIt F2E ME@7)0A S22 0l 22l Z2(AHZ2  In the point of time (t7) that the operation D is

NZ22H gelX2o @70 Ueses dR), EelE S&H2 IfAIS terminated, in case the level of the S2 is low (in that c
Ct. 24, t80lA AMEI(203)01 JHE AEHOIA MEl 4=0l0IE ase, it has the demand of the release from the user) th
(OIS AN ©I6t0d RS &0 XHEl AtEHZ SHCH M E{(203)2] e release motion is disclosed. First, in the t8, the shutt
IE0= DC 2EHIAIR2E £ 9 OM. DC 2E9 = JHA| er (203) is driven in the open state with the shutter ac
Aol 2 @21 52N S0} et HE RS JHA| & Ax  tuator (the not illustrated) and it is done by the shieldi
o] AI2H0l 2B AIE(19), I S0 15 ms Z L3t AIE O ng state. In the driving of 'Fhe shutter (203_), the DC_: m
X2|H(108)2 RES HAIBILH E21H(108)2 RES 2l X otor should be used. The big current flows in the drivin

g o EMTS Eatg = o ai=(1q 9 initiation of the DC motor. Therefore, the driving of t
Oh==(110)°] ELIES Sot01 2HF(200)=FH A=(10  p 540 (108) is started when passing with the point of t

2 M25le 5l 28

22 %fj flioal_;dgbg;gis:f”ﬁ;g{SS(ZZCIBO)IQ%I E ime (t9), for example, 15 ms tha_lt th_e _p_ret_jetermined_ ti_

o= _LZ %‘—’M = jE . xa‘j T . _’A _ O‘;— me passes after the shutter driving initiation. The drivin

diol= SEH(’TIl SEH)IH ELH ZelH(108)= DIALRI2 g of the iris (108) transmits the command with the lens

CO Slott Zeh gtol . el &elJH(108)2 + (100) through the communication pin of the lens mount

S AlZtE 239 AlZh GIE S0 70 ms OILHOI 22 &L (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.

ME((203)2 71= & =2IJH(108)2 =0l 22& =, =&  After the driving of the shutter (203) and driving of the
S&2 HAISHCHt10). 83 & HE ATDIE0 T2 Al2F ZF  iris (108) are finished the photo exposure action is discl
S0 AE= 2510 S04, 010l 25t =& S&0| 22 = C(t osed (t10). The shutter is closed after the time-out ac

11). cording to the shutter speed set up and therefore the
photo exposure action is completed (t11).

L2 SH0| 22HH BFAAT(204)Z2H HOIHS S& When the photo exposure action is completed, the

JHAIBHCH(E12). Al AIZ2H0l 2 Dtet 2, 0IE S0 110 ms read out of data is disclosed from the image pickup dev
S0l S5 SH0| 22 H(13), US IS A5t HE (20 ice (204) (t12). After the predetermined time passes th
3)E Y AEZ DI 2501 HE(203)2 2RSS HAIBHCH(E © driving of the shutter (203) is disclosed for example i
14). O, At=st Hiet 2101 HEf HF0l0lE{Q J|S ®& @ N order to when the read operation after 110 ms is com

, o= TT = CTT
SO0l AFO| AIZHOl Z DB AIE Ol Z2IJH(108)2 JHe ALEH 2 pleted when the read operation after 110 ms is complet
o] RES WAIBCHELE). ed the shutter (203) for the next photography to the o
pen state (t14). Then, as described above, the driving
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 actuator (t16).

o

T ho==2ggo U AA MM OE B2E LHS LIEFH= B Figure 5 is a timing diagram showing the photographing

OlYZO0IC. & 5= ZHA el X(105)2 7#&, = AF S&0| method according to the embodiment of the invention.

A2HC)= ALRLE UEIUW S EHOIRI E0|C. Figure 5 is a timing diagram showing the case the drivin
g of the focus lens (105), in other words, the AF opera
tion being performed.

S 55 EAGIH, t1 WXl t52 S&2 & 40M 8Y&t S&  Referring to Figure 5, the operation of the t1 to the t5

1 = otC. is identical with the operation illustrated in fig. 4.
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50 =& |AXIOt 2EE B2, S C, DN 2=s2E &
g2 += A0, SHC, DO A=, 235 S0l [etA C,

Do #S0l 228 Al2tS HAGHH, =2 JHAIAIE (t10) It X
S C, D2 S0l Jtsotd, t5 A BUARHE AF S&H S
% C, Do SAl0 EelX S&S HAIETH KJIA t6 LAl t1

62 S& Le = 49 SHI S2Lot2Z KtAMlet €82 M
StCt.

T 50IA SAISH HEQE 2001, = Al K2 2, X SH S
ol ZAHA EJ"(lOS)OI 2E0| SAO 28EC T 42 E2
o HlwotA= U, S B & AE t50MFE =& A

o etojel t10)M|94 Al2HOI = AS0l & 501 =6t

LIEHCE.

n

JefLl & 50i1M 22 AAl Ol= AIER 22 0101 & F
Cl= HS OILICH =, AF SX0| =2 M| 22| X S&0| &

= AT =,
S = UALH, =& AKXt HEHE = AF ST & d0let
T 2ax SHS AMEXN HAIGHH 2S00l Z2ls AldsS ©
=g 4 U 2ol

Ci2t, &DI2t 201 AF SH1I EelX S&HS SAIN =&ot|

?IotH= 2HF(200)0 A B X(100)2 S=t= 8 =22

aﬂx(100)01| ZStE HFOUOIEHSS 750 2R8 AHIEH
S Jdoiorg 220t UCH Ol0 et 82 ==otEE &

E}.

C 62PN Y & s& €S UHEHH= B0 E0IT
T 62 EX5tH, Power Zoom% MNEXS & Z&0 2t &
dX Az °”’<01|O|E1°| 7 S22 LIEFH T Focus Compensa

tion2 & SH0 2otH =& %’-Iilj} HotRAS [, ZHA
Xo AXE HEGH =& ?AXE E2Fol= I =& (varifoc

62 B2, €ilx X S0t Ity & S&2
0l Z0tA 7Ha10| HRItAs R0, A S

£ EOI2 =2 LIEtHCH AIE XS 35’—‘.'0“ ol ot
IR OIXE 23 EX(1)= S&S HAIECH(ztl). 010
N AF SZ0| HAIEH, HIIM= —_rlX“X"Ol 2SS ME0
CE3H T 40AM &8 X 22 AF SH0| zt2 0l &0l 9*
25 o2 JIESICL.

—.—
[}
I

BB, AF2XIOl & EE0| 95H0 IHY & SE0| HAISCH
(zt2). D210 & SHO| 12 THA X0 YRS BH5
EXE

2y
o
Hoh
o
=

In the t5, the focal point is settled. Therefore the
operation C , and the driving amount at D can be settle
d. According to the operation C, and the driving amoun
t of D and driving rate, the necessary time is calculate
d in C, and the driving of D and if the operation C, and
the driving of D are possible to the light exposure start
time (t10) , the release motion is simultaneously disclos
ed in the t5 point of time with the operation C which is
the AF operation, and D. Here, since it is identical with
the operation of the t6 to the t16, moreover, the oper
ation of fig. 4 the detailed description omits.

As shown in Figure 5, in case of the present preferred
embodiment, the driving of the focus lens (105) is simul
| taneously performed among the release motion. When i
t compared with the case of fig. 4 , time shows up in t
he t5 which is the end-point of the operation B in fig. 5
that time to the t10 which was the timing of the expos
ure initiation was shortened.

But the it illustrates in fig. 5 embodiment is not
restricted that the embodiment which is illustrative. Th
at is, after the focal point is settled although it is the e
nd transition of the AF operation the release motion is
any time disclosed and when the release motion before
the termination of the AF operation is completed, the ti
me to it take time on photography will be able to be sh
ortened.

But as described above, in order to simultaneously
perform the AF operation and release motion, necessar
y power consumptions have to be considered in the dri
ving of the electricity of being supplied in the main bod
y part (200) to the lens (100) or the actuators include
d in the lens (100). The explanation about this describe
s later.

Figure 6 is a timing diagram the general power zoom
operation method is shown.

Referring to Figure 6, the Power Zoom shows the
driving of the zoom lens driving 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. 6, 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

Page 17 of 37



QICt. position of the focus lens according to the zooming is s
tarted. The predetermined time may be for example, 15
ms.

MEX Eelx S& 270 2/6t0] S2 435It 22 dl#(L) If for the S2 signal, the low level (L) is with the release

0l &% (zt3), AE(203)E &= HH X 252 JH/\Io 1 (z motion demand of the user (zt3) , the shutter block dri

t4), D22 AFO Al2H, OIS S0 15ms 2H X2/Ji(@ Ve putting the shutter (203) on is disclosed and the dri

08)2 =S MAIBCH(zt5). ving of the iris (108) is disclosed from the predetermine
d time, for example, 15ms after (zt4) (zt5).

ME((203) & X£elIf(108)8 =0l B2 H, =&= JHAISt If the driving of the iris (108) and shutter (203) is

CH(zt6). HEl ALIEQ IISEI ZS2ddH };IE £ 20lM = completed , the exposure is disclosed (zt6). If the cou

22 =205+10(zt7), HI0IE 2 SE2 HAIEHTHzt8). 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).

HOIH S&0| &% (zt9), MEH(203)E JHeot= HE Il If the data read is terminated (zt9) , the shutter open
gt PSS JHAIGH(zt10), A2l A2t GIE S0 15ms 0| driving opening the shutter (203) is disclosed and the d
S0l Z2IWE JHeots 2SS HAISHCHzt11). j_a| 1 A E{ riving opening the iris after the predetermined time, for
(203) 2 X2|JH(108)° =0l Z25/0(zt12) Ot 2  example, 15ms is started (zt10) (zt11). And it goes ov

SXOZ 02}, er to the next photographic action if the driving of the
iris (108) and shutter (203) is completed (zt12).

A 22 YH 25t0 LerE0l I & S&0| =& ECt. The general power zooming is performed by the above-
mentioned method.

Cr72 2 2o L AA M [OE 9 = s& YHS LIEt  Figure 7 is a timing diagram showing the power zoom
L= EFOIY S OICh operation method according to the embodiment of the i
nvention.

T 72 432, ItH & &9 AHIEE0I HM HE(203)2 = In case of fig. 7, the power consumption of the power
S AL AlOl= 9 & S&2 2SS =80tk 2= EI0I2 % zooming is great and the timing diagram which does not
E LIEIHCH T 68 X018 S S22 & 782 &HGHH, Al perform the driving of the power zooming is shown in th
ZXel R0 2ot S2 AlS I CIDLE H(zt3), IR & S e driving initiation of the shutter (203). If fig. 7 is illustr
S =X MY & S22 52 S 01D } S A AKX 5| ated around the difference from fig. 6 , if the S2 signal

LI, = &l X9 MX| XA H=t is applied with the operation of the user (zt3) , the po

Il 915101 EHA BIX(105)2 RS wer zooming is stopped. The power zooming is simultan

NE=InY 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

rlo o
o e
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ot O
kU H
Ut
=
=
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continued.
ItY & S&2 =X =, 2el= S&0| HAIECH HE(203) The release motion is disclosed after the stopping of
E 2= HE XY PSS HAIGHD(zt4), AF 2l Al2H, OIE  the power zooming. The shutter block drive putting the
S0 15ms 0| Z 0l Z2IJH(108)2 &S I AlISHCH(zt5). shutter (203) on is disclosed and the driving of the iris

(108) is disclosed after the predetermined time, for exa
mple, 15ms (zt4) (zt5).

A2II1(108)2 7= HAl =, AH2| A2+, GIE =0 15ms  The driving of the power zooming is reopened after the

Ol=0l ItY & S&2 RS2 MIHSHCH(zt13). O2l0 WY driving initiation of the iris (108) after the predetermine

s ST 23 MK =, i’gEI A2 OIE S0f 15ms 0/  d time, for example, 15ms (zt13). And then the driving

AN BN D=2 26101 THA 2IX(105)2 =2 )i Al of the focus lens (105) is disclosed after the driving res

8HCH(zt14). tart of the power zooming for the variable focus compe
nsation driving with the predetermined time, for exampl
e, 15ms (zt14).

zt6 WXl zt9lt X2l S&=2 £ 52 s

ol

tCt. The operation to the zt6 to the zt9 is identical with fig.
5.

OOl ==0| 2% ™ (zt9) MEH(203)E *=0tJ| ®I5tH  In order to operate the shutter (203) if the data read
UCH IR & S&2 SXSHCH(zt9). IR & S&9 =X 0l is terminated (zt9), first of all, the power zooming is st
S, 4 JHE RE L X2|HQ RS2 A2 =XXOZ JjAl  opped (zt9). Then the driving of the iris and shutter op
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StCH(zt10, zt11).

mElin] EIJH(108)°| ?Em OINE % 2
NI ZE 28 PSS $|6+o4 RPN
Ct(zt1s6).

HOl AlI2H, OIE &
D#(ztlS) 0ld
2SS MHAIE

P kel
dl = 9

700 TAISH BESE 201, 2 AAl 02 B2, T ro
=0 22X SEO A QPRI U= AL

(63!-! MNT ST,
o AHIMH MetA It & s SA O1T§

c
ol
AL
=

CHEH &DIet 20| It & S&HU elX SHS SAI0 =
StHLE, 0= ot S&E SXot)| ?IotH = =M S (200)
OlA el X2(100)2 S25 &= d8 E2 dX(100)0 &= A
FOOIHSY 230 228 AHINMBSS DANOIE 2Rt
UL
[CIXE 2F X)) Mo EH]

Olat, &l X(100)2 AHI M) =2MF(200)2 S=&H0 T
E UOXNE 2 EX@)2 Mool ot €ot== &t
Ct.

C8UA 112 = 28 g dAl oo HE CXNE 28 &

Il(l)ol EJKI—-—(ZOO)OI MogHS
= 24 | 2 AA Ol HE el X
OIEP = Al tl=
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LIEfs 320/ & 12
HIOIEE UEIE =6
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Z OIOIHE
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en driving is successively disclosed with the stopping o
f the power zooming (zt10, zt11).

And the driving of the power zooming is reopened after
the predetermined time, for example, 15ms (zt15) after
the driving of the iris (108) is begun and subsequently

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

As shown in Figure 7, in case of the present preferred
embodiment, according to the case where the case ha
ve the start request of the release motion among the p
erformance of the power zooming, and the power cons
umption of the power zooming, stopping acceptance an
d rejection of the power zooming are judged.

But as described above, the power zooming and
release motion are simultaneously performed or in order
to stop one operation, necessary power consumptions
have to be considered in the driving of the electricity o
f being supplied in the main body part (200) to the lens
(100) or the actuators included in the lens (100).

[The control method of the digital photographing
device (1)]

Hereinafter, it illustrates for the control method of the
digital photographing device (1) according to the sourc
e power of the power consumption of the lens (100) an
d main body part (200).

Figures 8 through 11 are the laziness is the flowchart
the control method of the main body part (200) of the
digital photographing device (1) according to the embo
diment of the invention. Figure 12 is drawing showing le
ns data according to the embodiment of the invention.
This embodiment transmits lens data including the infor
mation of power consumption with the main body part
(200) from the lens (100) and it is the case of deciding
driving acceptance and rejection of the actuators in w
hich the main body part (200) is included in the lens (1
00).

Referring to Figure 8, first the main body part (200)
requires the transmission of lens data to the lens (100)
(S101) and lens data are received through the lens (10
0) and communication (S102). Here, it illustrates for fi
g. 12.

Referring to Figure 12, the AF driving rate information,
and the feeling of the focus drive amount about the len
s operation amount may include the information, backla
sh information, actuator information, information of po
wer consumption, iris information, the focal distance inf
ormation etc as lens data.

It is data in which the Focus Speed shows the AF

driving rate of the lens (100). For example, the FS10 w
hich is the maximum speed from the FS1 in which the d
riving rate is the minimum rate can be 10 step. The driv
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00)2 AF REAI0 $IXI HO{S £ S9/= 20|stct. & 12 ing rate can show in terms of the drivable number of st
o] A2, @l X(100)J} FS10 A= 2000pps(pulse per seco €P for 1 §econd. Here., 'the number of step means the |
nd), FS100il A= 6500pps§ N JlsE XS LIED owest unit of the position _control in the AF driving of t.
OIC}. EXIT(ZOO) { A 21X (104)2 TEZ 2 X(100) he lens (100). In case of fig. 1_2, the lens (100) shows i
o KIAE O, 40] =& Hommtl Hhe a ara e " i of 6500pps i the FS1 In 2000 pps (pu'se per s
- - e _ econd), an e eing the drivable lens. en
gjo;ililo)}\ﬂ;;illzf(loo): AAE =8 2L 8 2(105) e main body part (200) indicates the driving of the foc

e= Te= us lens (104) to the lens (100) , the optimal driving rat
e is chosen from the velocity information and it indicat
es and the driving of the focus lens (105) is performed
to the speed in which the lens (100) is indicated.

Focus Sensitivity= gl 22| =& 9d *%‘ %“&' CIZHAE ? Itis the coefficient which the Focus Sensitivity is
= A 42 HEI5lE HEZ2A, 8lX RS0 i ZHA crossed with the focus of the lens converts the defocu
D20 AE 2 LIEIHCH Focus Sensm itye = g =2 s which is the amount into the drive step number and t
=& HElE2 GI0IEE2 JIX D QUL OE S0of, =& J{2l z he sensitivity of the focus drive amount about the lens
10l A= 0.32pulse/micron0l 0, 1micron® CIZHAZ & operation amount is shown. The Focus Sensitivity has f
511 SIhAlS 0.32pulsePH2 2SS 0FE 2RI ASS LIE ocal distance sort raw data of the zoom lens. For exam
LHC}. ple, in the focal distance Z1, it is 0.32pulse / micron an
d in order to operate the defocus of 1micron, it shows
as 0.32pulse to operating.

Backlashz= ZHA 2l X(105)2 7= He= BHEAIZ I & It is the backlash amount which is generated when the

MGt= 9 TI OtOIIﬁ, Ct?| = pulseOICH 2 AAl 012l 22, Backlash inverts the driving direction of the focus lens

GlE S0 30pulsel| B 2{4J} LA ST}, (105) and the unit is pulse. In case of the present pref
erred embodiment, for example, the backlash of 30puls
e is generated.

Actuator= AF RS0l AIESl= 23 HFNO0IEHL SFE It is data showing the kind of the drive actuator in

LIEtW= OIOIEOICt. DC 28, AE!(Step) 28, =8It 2 which the Actuator is used for the AF driving. Data sel

B, 2E01ADY T SO HE0O0IE =2 0L 3tLIE HEi5t ecting any one among the actuator of the DC motor, st
At

= HOIE I HASICH 2 AlAl 0o 2L, A DEI} AF2% ep motor, ultrasonic motor, the voice coil motor etc ar
D QUCH e stored. In case of the present preferred embodiment,
the stepper motor is used.

0

Lens Powerz= &l X(100)2 OH"OHOIH sS0lAM AFZ&l= & It is data which show whether the power consumption

HIE=E0| JIE=X Ol &K O & FEHLH= GIOIEIOICH. OIS  in which the Lens Power is used in the actuator of the |

S0, A JIEX = 2AY 91[:} Lens Power® H0|E{J} ens (100) etc. is the reference value or greater or not.

00/™, J|=X 0|58l0I104, 101 JI=X2 xW6l= 212 Liet For example, the reference value can be 2A. If it is dat

g = UL 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.

Openlris= 2t =& Helg i FaY(FNo)2 I[E{0ICt. & The Openlris is data of each focal distance opening F

2 =& o Glo
gl X(102)2 FY S= _40}01 Il et Fj 0| B15tD] 20l = number (FNo). It can have according to the focal dista
A Helol ektAl F2el HI0IE 2 JHX |2 2~ QIC}. nce with data of F number because the opening F num
ber changes with the zooming action of the zoom lens
(102).

(o]}
AN

Focus Length= 2 =& )2l |IXIHAML =& Hel E2E  The Focus Length shows the focal distance information

LIEHHCH. 2 AAl 0lo 22, 02 E0 =& Jicl 29= 82 at each focal distance position. In case of the present

& 3t10, 20| EIJt 28mm, &3 It 105.2mm¢Q! 2l X 0|C}. 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.

A
=

Stel= HIOIHE2 A=l 22 gl X(100)2] Z2F 0l Above-described lens data are illustrative and it can be
Fet A E

= UL different according to the kind of the lens (100).

CtAl & 88 S0tJtM, E2XI2(200)= X HIOIHE S8 Again, it returns to fig. 8 and the main body part (200)

S, $AAX(204)2 PSS £51(S103), EAIR(206) performs lens data the driving of the image pickup devi

ol 2012 8 HAS T AISHCHS104). ce (204) after doing the captured (S103) and the live
view image is indicated in the display unit (206) (S10
4).
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OlHA AF S&Z +=35tD| 2I5H0 &l Z(100)0 CHEHO &l
2S2 JHAIE XIAISHCH(S105). S105 SHHUHAM S RS2
3UA dFEt N£02 +EE = SF AL 2S0ICH HE =
o, S& AllM= AF S S| ¢t dlX2(100)2 S0l F
2t X 300#956# I} EIEE S0 AD[2 20l £F36t=
22, 8X(100)7t OIS EH0l FIXIE I F3t=2.8 O F=2,
2.8 X 300#956# = 840#956# 222 1312 2= FJ(|011
6.7ms (60f/s)S 2t OIS AIFAO0F 8L}, Ol= 1= SO 2F 5040
Omicronl &= *°”o}040|t ot= gt0ICH. Oeln Ol 2
£C 2 BHASHH, OIE , & 122| &2 Focus sensitivity
AO=20.162 Z5tH aﬂz(loop 8064ppsll =& 2 RS
CI0{0F 8tCH. D2iL & 120ME A 552 258 £ 22
OZ Z/0f £592 6500ppsE HE6I0 &l X(100)E * &

Ct.

ES
T

e

SH AL S0l HAIDSH Saf FE22 dal =011 1 I gy
OtCH AFE 28 HIAIXI Sl 2 EUAE S HS8HIH(S106, S
107). dcl 2ECIAE g2 I3 ¢
£ HHEHHH(S108). ME S0, O Za e
E st=S HluotH SHOIE ZS0A &

E
>
oy
1]
_O'ﬂ
52
0
=
=3
i

%é ZEQIAE gt
O HIGHO 2 Tl SOF MI&510| RERIAE 20| AT
Ao, I3 YXII ZECQUCID BEE 4 UCH =, 2 Ty
ol(n-1, n, n+1, n+2)0Il Al ZSE REDIAE g2 242 C

(n-1), C(n), C(n+1), C(n+2)2}D 3t= Z L, C(n)003e#C
(n 1), C(n)003e#C(n+1), C(n+1)003e#C(n+2)2 =HS
0= M C(n)2 Ul2et Zherer &~ QUCH T3 /Xt S
IO*EF_’ LEoteE 39, EHA dX(105)2 s SAA

21CH(S109).

HEMAM, = FLSHH =& |IXE &6 |ste & 39
S BE & 6HCH(S110). S& B_J TS AE AF FHE =

Jl S+ Al X(100)2 RS0l Fa3t x 1504#956# It &I &=

AFSHCH ADIQ 20| EF6t= &2, SlX(100)0t 2t01& &
Ol IXIE M Fgt=2.8 &1 B, 2.8 x 150#956# = 420#95
6# 2H22 132 A= FI|0l 16.7ms (60f/s)S 0t 0| SAIH
Of 8tCH. Ol= 1= S92t 2 25200micronl 2= =25t OF

ot= gtOICH. 02l OIE & S&2 2HdtotH, g &0,
& 122 # 2 Focus sensitivity gt 2 0.169 =otH alx
(100)Jt 4032pps2 £&=2 ASE 00k &0 JdefLt & 1204
ME 4032ppstl olEote &I 222 JHE Jite gol

4000ppsE S &G0 el =(100)E = 8tCt.

Sx B RS0 MAILH Fa HHo| WAl =J|0 1 Tyl
OFCHAFE 98t TIAIKICl 2ERIAE 242 FS3ICHS11L, S
112). 2D 2EQAE 20| I3 SIXE AS5IASK 05
= DHOHEITH(S113). I3 UXIOF AEEQUCHD BEtsts &
S, EHA BMX(105)2 PSS SXIAI2ICHS114).

J2lD HS ®esl £® X2 22561| 9I510{ C(n-1), C

Subsequently, the initiation of the lens operation is
indicated on the lens (100) in order to perform the AF
operation (S105). It is the driving of the operation A w
hich the driving at the S105 step illustrates in 3 and w
hich is performed at high speed. For example, in the op
eration A, it sets up so that it becomes the driving amo
unt of the lens (100) for the AF captured cycle with F
number x 3004 a. As described above, in case it is F nu
mber =2.8 when the case of setting up, and the lens
(100) are positioned in the wide group 2.8 x 300u = 84
O *** has to be moved for 16.7ms (60f/s) which is th
e detection period of 1 time. It is the value in which thi
s has to perform the driving of about 50400micron for 1
second. And if this is changed into the driving rate , th
e lens (100) has to be driven to the speed of 8064pps i
f 0.16 is multiplied by case of for example, fig. 12 to th
e Focus sensitivity value. But in fig. 12, since it cannot
operate to the speed 6500pps which is the maximum sp
eed is chosen and the lens (100) is operated.

When the driving of the operation A is disclosed, the
contrast value of the subject for AF is acquired at 1 fr
ame which is the timeout of the video information (S10
6, S107). And it determines whether the peak position
of the contrast value was detected or not (S108). For
example, that the case successively where the contras
t value reduced in comparison with the contrast value
which compared the detected contrast value in every f
rame and detected from the specific previous frame for
2 frame, and the peak position were detected it can de
termine. That is, when being satisfied C (n) 003e# C
(n-1), C (n) 003e# C (n+1), and the condition of C (n+
1) 003e# C (n+2), the contrast value acquired in each
frame (n-1, n, n+1, n+2) C (n) can be determined as C
(n-1), C (n), C (n+1), C (n+2) in case as the peak. Th
e driving of the focus lens (105) is stopped in case the
decides that the peak position was detected (S109).

And then, the operation B of fig. 3 is performed in order
to more precisely detect the focal point (S110). In the
driving of the operation B, it sets up so that it become
s the driving amount of the lens (100) for the AF captu
red cycle with F number x 150p a. As described above,
in case it is F number =2.8 when the case of setting u
p, and the lens (100) are positioned in the wide group
2.8 x 150 = 420y *** has to be moved for 16.7ms (6
0f/s) which is the detection period of 1 time. It is the v
alue in which this has to perform the driving of about 2
5200micron for 1 second. And if this is changed into th
e driving rate , the lens (100) has to be driven to the s
peed of 4032pps if 0.16 is multiplied by case of for exa
mple, fig. 12 to the Focus sensitivity value. But in fig.
12, since there is no speed of corresponding to 4032pp
s 4000pps which is the nearest value is chosen and the
lens (100) is operated.

When the driving of the operation B is disclosed, the

contrast value of the subject for AF is acquired at 1 fr
ame which is the timeout of the video information (S11
1, S112). And it determines whether the peak position
of the contrast value was detected or not (S113). The
driving of the focus lens (105) is stopped in case the d
ecides that the peak position was detected (S114).

And the calculus of interpolation is performed from the
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L EXC, DOl 23 REEHE 360 AB0ICH
By 2440l O/t PES 30 ABIO| 2UHE CIBH & 420

20| PEHKIG, &D| 420 AEI0| S C, D2 &
Szl L

, 5% Do ASUS

=

Sl £E8

S0l Focus Speed? % H£EE AIE0IH
TS AIZES A AHSHCH(S202). X O 5= 6500pps 0122,
2 AN 0HA 7S Al2F2 65msIt St AD| 28 A2t
GIAIECl 2oz, sl Z2| Focus Speed, Focus Sensitivity,
Back lush S&0 [tetAd CHLSHA BHE &= JAS 24010

CHAl & a2 S019}, 22lX X2 Qs 527t 22 3y
()OI X BHEHEHIH(S203).

S20t 5101 M H(H)Z A, L2IX S&O| QEO| 2= F20ls
£xc, D IES ¢oHo+E(szlo). J21D S®c,DY &

2 0{2 = BEs(S211), CHAl S20t 22 32 oIX &t 3l
WoIX BEHEICH(S212). S20F 29 2Ho|2tD BeE A

Ole Eel= S22 Al StH = &dloitd, ot0] eflgoletn o
CHSt A20l= S12| 22 HHHot)| fist SHHZ XESHCE.

S1 gt0| 22 dleol H20 = CHAl S2 gt Etttol= S212
SHZ SO0tJt0, S1 840l ot0| el el AR0l= =& (Sleep)
AENZ NS EHCHS213).

SHH, S203 HHINA S20t 22 el 22, 5 delx s&
O] Q| U= HR20 = Lens Power GIOIEIJF 021X 05
DHCHEHCEH(S204). Lens Power GI0IE{JF 12 A, a¢I£(100)9|
AHIMFIE 2AE = 3R0= AEH 20N 7S, 22l

position of the focus lens (105) at the frame which det
ects each contrast value with C (n-1), C (n), and the
contrast value of 3 of C (n+1) in order to more accurat
ely detect the focal point, and the exact focal point is
calculated (S115). And it indicates that the AF operati
on succeeded in (S116).

Next, it illustrates for figures 9a and 9b.

Referring to figures 9a and 9b, the operation C driving
the focus lens (105) to the focal point calculated as to
the AF operation, and the driving amount of D are calc
ulated (S201). The driving amount calculates from the
position of the current focus lens (105), and the focal
point and backlash amount. In addition, the method for
saving the driving amount can calculate the driving am
ount generated in the driving amount of the driving am
ount of the operation C and operation D and operation
C, and the driving of D by two times of the backlash a
mount by the driving direction inversion of two times.

For example, if the driving amount of the operation C
280 step, and the driving amount of the operation D is
done about to 80 step , the operation C , and the drivi
ng amount by D are 360 step. Here, the driving amount
of the total 420 step saves if two times of the driving
amount 30 step by backlash is added and it becomes t
he total driving amount in which 420 step performs the
operation C, and D.

Moreover, the actuating time is calculated in the total
driving amount using the maximum speed of the Focus
Speed (S202). The maximum speed continues with 650
Opps. Therefore in the actuating time, 65ms in the pres
ent preferred embodiment. The actuating time is illustra
tive. It variously will be able to change according to th
e Focus Speed of the lens, the Focus Sensitivity, and t
he Back lush property.

Again, it comes back to the drawing 9a and it
determines whether the S2 requesting the release moti
on is the low level (L) (S203).

As the S2 is the high level (H), the operation C, and
the driving of D are performed in the case without the r
equest of the release motion (S210). And termination a
cceptance and rejection of the operation C,D are judge
d and it again determine (S211)s whether the S2 is the
low level or not whether it is the high level (5212). It p
rogresses as the beginning stage of the release motion
in case the S2 determines as the low level and in case
of determining as the high level it progresses as the st
ep for judging the value of the S1.

In case the S1 value is the low level it returns to the
S212 step of again determining the S2 value and it pro
gresses as the slip (Sleep) state in case the S1 value i
s the high level (S213).

In the meantime, in the S203 step, in case the S2 is

the low level in case it has in other words, the request
of the release motion it determines whether it is Lens P
ower data 0 (S204). As Lens Power data is 1, it is not f
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08)9 RS, IHA BX(105)2 PSS SAl0| £+35t= 21 acilitated to simultaneously perform the driving of the s
0l 20|6tX 2LCH. MatM 22X S= 0|® 0, S209 SHH 2 hutter (203), the driving of the iris (108), and the drivi

B5H0] HA BX(105)0 PSS S A= Hels 28 ng of the focus lens (105) in case the power consumpti

FCH. B0l Lens Power GIOIE{J} 001 ZS T A alx o ON of the lens (100) exceeds 2A. Therefore, the proces

_ o oo sing which previously progresses as the S209 step and
OH = 2gel SE motet . : i i
#0I0IE1(106) )t DC =EI21 ] O [+(5205) completing the driving of the focus lens (105) is perfor

DUAX OE H= =) T moHst A
cll 8= 7S HF00IE(105)JF DC ZHt) B#EE 3 "5 the other hand, in case it is Lens Power data

7, DC ZEI= j_l%_ B’Eij} S W=oil sel= %o& Ol &t o, 0 it determines whether the focus lens driving actuator
5299 A E_E_l?:*,'ami AL @5(105)% TSE 22AI (106) is the DC motor (S205). And in case the lens driv
= MclE sdetl. EHA X F5 AFUO0IE(106) )t DC jng actuator (105) determines as the DC motor the pro
SEDIE Ot BR0l= S202 HAH A H et 715 AlZHO0l 2= cessing which previously progresses as the S209 step
2ol gt OILHQIRIE B EHEICH(S206). OIIA 282 g2 S with release motion that the start electic current the D
& C, DIt 2&2 &= AME(E 52 t7)01 =& JHAl AIE(t10)0I C motor is large and completes the driving of the focus
IS E ol= 2t2 201 = UL 52 289 g2 €22 = lens (105) is performed. In case it is not focus lens driv
&2 XMeloted 2est A2HY £ Q2M, ME(203)2 7=, ing actuator (106) the DC motor it determines whether
Z21JH(108)2 =0l 0l Al2 LHOll OIRO{&EICH OIE €0, the actuating time calculated in the S202 step is the p
AFO 22 70msY 4= QUL redetermined value within or not (S206). Here, the valu
e done can be meant so that for in the predetermined
value, the point of time (the t7 of the drawing 5) that
the operation C, and D are completed, the light exposu
re start time (t10) is. Or the release motion is processe
d but the predetermined value can be the necessary ti
me and the driving of the shutter (203), and the drivin
g of the iris (108) are made in this time. For example, t
he predetermined value can be 70ms.

pal

|J O ron

S206 SHHUA S& C, D2 S Al2H0l 70ms O|LH2! Z 2, In the S206 step, in case the operation C, and the

A MFE ZAAII0] 2I6H0 24012 7 F&2 HAIE X actuating time of D are 70ms within in order to reduce

ot EAIR(206)0 22 3tHS HAISHCHS207). Ol g the consumption undercurrent, the display of the live vi

Z(100)0l H3tH S C, DO S JHAIZ XIAISHCH(S209). ew image is stopped and the black screen is indicated i

SX C, DO 2= HAIE XA Z0l & 10ms SOt (4018t & n the display unit (206) (S207). And the operation C, a

ol 22lX S&o| JHAl SHH 2 X8 BHH(S209). nd the driving initiation of D are indicated on the lens
(100) (S209). After it queues for about 10ms after the
operation C, and the driving initiation of D are indicated
it progresses as the beginning stage of the release mot
ion (S209).

S206 HHOUHAM =& C, D2 ##= Al2+0] 70ms 01421 AL, In the S206 step, in case the operation C, and the

22X S&E S0 AF S&0| E2C KX $=CH Metd & S actuating time of D are 70ms or greater the AF operati
I CE $85I0 22 AI2ICHS214, S215). 12l THAl £Z on is not terminated among the release motion. Theref
DO & AlZ2tS HIAISICH(S216). O{DIA 2 S Al2tE2 S& ore, first the operation C is performed and it completes

(S gy <Y

DO RS20l B 24 U2 510 HAEICH 02 S0f, S& (S214, S215). And the actuating time of the operation
DO NEAS 80 ARHOZ 5t1), B 240 o/ n=at=2 30 D is again calculated (S216). In addition, the actuating
AEIOZ 510, = 110 AEIQ RE20| X0, A0 110 time of the women rare book calculates the backlash a
ABIQ| EX DE ABMSIS = IS0 S0 2= 25 6500 mount in the driving amount of the operation D. For ex

ample, it has the driving amount of the operation D as
80 step and if it has the driving amount by backlash as
30 step , the driving amount of the total 110 step save
s and it becomes the total driving amount in which 110
step performs the operation D. 17ms finds due to the a
ctuating time if the driving is performed to the driving r
ate 6500pps.

ppsZ RS2 +otH 17ms It 23 A2 2 FAHXIH &

S Do S Al2H2 HLtotH, H S S AIZ2H0l A& 2| 8t If the actuating time of the operation D is calculated ,

OILHOIXI & EHEHSICH(S217). S& D2 /& Al2H0] 282 it determines whether the actuating time calculated is

25, OIE S0 70ms OlL{Ql 222, 2I0|E 8§ ZAo| HAIE = the predetermined value within (S217). In case the act

XI5tD TAIR(206)0 22 5132 HEAISHCHS220). 12l uating time of the operation D is the predetermined val
PN

0 OM

S & DO 2 JHAIZ BX(100)0 XIAlSt2(S221), & 10m Ue, for example, 70ms within the display of the live vie
s SOHHDIEH S0 ZalX SHO| Al SHZ IsCH(S22 W image is stopped and the black screen is indicated in
2) the display unit (206) (S220). And the driving initiation

of the operation D is indicated to the lens (100) (S221)
and it progresses as the beginning stage of the release
motion after it queues for about 10ms (S222).

BHHOI S217 HHONM 723 Al2t0l 28 2| gt 0|42 2L = On the other hand, in the S217 step, the driving of the
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operation D is performed (S218) in case the actuating t
ime is the predetermined value or greater and in case t
ermination acceptance and rejection of the operation D
are judged (S219) and the operation D is terminated it

progresses as the cue step of the release motion.

Next, it illustrates for fig. 10.

Referring to Figure 10, when release motion is
disclosed, the black screen is indicated in the display u
nit (206) and the release motion heavy responsibility is
indicated to the user (S301). The case , and OLED whe
re OLED is used for the display unit (206) are the self-e
mitting display device. Therefore the power consumptio
n is nearly in proportion to the indication luminance. Th
erefore, by indicating the black screen it is caused by
and the required power is reduced and it is increased t
he power supply to the dissimilar actuator among the r
elease motion.

The image pickup device (204) converts into the still
picture capture mode (S302) and the driving blocking t
he shutter (203) done for the display of the live view i
mage to the open state is started (S303). Since the ac
tuator operating the shutter (203) uses the DC motor t
he start electic current large in the driving initiation is r
equired. Therefore, the driving initiation of the iris (10
8) is indicated to the atmosphere (S304) going after th
e driving initiation with the predetermined time, for exa
mple, about 15ms to the lens (100) (S305).

The shutter brake hangs after about 40ms is queued
for the time out of the shutter (203) (S307). And abou
t 15ms is queued for the time out of the iris (108) (S30
8) and it determines whether the driving of the iris (10
8) and AF driving was completed (S309, S310).

In case the driving of the AF driving or the iris (108) is

not completed it is the state where the mechanical err

or occurs. Therefore it progresses as the step for the e
rror handling. It progresses as the exposure beginning s
tage in case the driving is normally terminated.

Next, it illustrates for fig. 11.

Referring to Figure 11, 1 film or the line film of the
shutter is operated to the when photo exposure action
is disclosed (S401). Therefore, the count of the exposu
re time is initiated (S402). If the exposure time set up
passes, the second film or the thick film is operated (S
403).

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) (S404). If the read operation about all points is t
erminated (S405) , the image signal processing for acc
umulating the image as the video file is disclosed (S40
6).

And since the read operation about all points was
terminated the driving opening the shutter (203) for th
e next photography is started (S407) and it waits with
about 15ms (S408).
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The initiation of the driving which then opens the iris
(108) the atmosphere is indicated to the lens (100) (S
409) and it waits (S410).

The driving of the shutter (203) is completed and the
shutter brake operates after the progress of 40ms (S41
1) and the user determines whether the S1 signal is ap
plied from the subsequently with the operation of the u
ser after it waits with about 25ms (S412) (S413). The
AF operation is again disclosed in case the S1 is the lo
w level and since the digital photographing device (1) i
s not manipulated in case the S1 is the high level it pro
gresses as the slip state.

The AF operation according to the operation of the
invention and release motion is performed by the metho
d as above in the main body part (200).

The value including the waiting time etc. is illustratively
used for the description. Is used in illustrating this oper
ation the value including the waiting time etc. is not re
stricted and the variously will be changeable.

Figures 13 through 15 are the flowchart showing the
control method of the main body part (200) of the digit
al photographing device (1) according to the dissimilar
embodiment of the invention. Lens data including the in
formation of power consumption are transmitted with t
he main body part (200) from this embodiment, moreov
er, the lens (100) and it is the case of deciding driving
acceptance and rejection of the actuators in which the
main body part (200) is included in the lens (100).

Referring to Figure 13, first the main body part (200)
requires the transmission of lens data from the lens (10
0) (8501) and lens data are received through the lens
(100) and communication (S502). It confronted lens da
ta received it illustrated in fig. 12. And here it omits. In
the meantime, although not illustrated, the lens (100) t
he power zooming is previously permitted with the com
munication with the lens (100).

The main body part (200) performs lens data the
driving of the image pickup device (204) after doing th
e captured (S503) and the live view image is indicated
in the display unit (206) (S504).

Subsequently, it determines whether it has the power
zoom manipulation by the user or not (S505). 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 and this can follow the method of
the figures 8 through 11.

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 (S506). 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
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ure with the iris value which the user sets up it is appli
ed.

In case it is the preview mode the position of the iris
(108) at the current focal distance is calculated (S50
7). In case of having the same aperture diameter gener
ally the validity F nhumber 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 (S508) whether the pow
er consumption of the lens (100) is 2A or less (S509).
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) (S510).

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 (S511). In the case without the start request of the
release motion, it returns to the S501 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 0 or not (S512). 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 (S513) 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. 14.

Referring to Figure 14, the S601 to the S605 step is
identical with the S301 to the S305 step.

In order that it has room on the start electic current
which then need for the power zooming with the S305
step the power zoom driving is permitted after about 1
5ms is queued after the driving initiation of the iris (10
8) (S606, S607). In the S513 step, in case it sets up in
order to forbid the power zoom driving the driving of th
e power zooming by the lens (100) is reopened with th
e S607 step.

Again, the shutter brake hangs after doing about 25ms
atmosphere (S608) (S609). And about 15ms is queued

for the time out of the iris (108) (S610) and it determin
es whether the driving of the iris (108) was completed

(S611).

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
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driving is normally terminated.
Next, it illustrates for fig. 15.

Referring to Figure 15, the S701 to the S706 step is
identical with the S401 to the S406 step.

Then it determines with the S706 step (S707) whether
it is the Lens Power O and the driving of the power zoo
ming is forbidden in case of being not 0 (S708). And th
e driving opening the shutter (203) for the next photog
raphy is started (S709) and it waits with about 15ms
(S710). The initiation of the driving which then opens t
he iris (108) the atmosphere is indicated to the lens (1
00) (8711) and it wait (S712)s and then the driving of
the power zooming is permitted (S713).

Then the driving Huh of the power zooming stands by
with about 25ms (S714) and the driving of the shutter
(203) is completed and the shutter brake operates (S7
15). And it waits with about 25ms (S716).

Next, it determines whether the S1 is the low level (L)
or not (S§717). 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).

The value including the waiting time etc. is illustratively
used for the description. Is used in illustrating this oper
ation the value including the waiting time etc. is not re
stricted and the variously will be changeable.

Figures 16a through 19 are the flowchart showing the
control method of the lens (100) of the digital photogra
phing device (1) according to the embodiment of the in
vention.

Referring to figures 16a and 16b, when the driving of

the lens (100) is disclosed, it determines whether the p
ower zoom is controlled in advance or not (S801). In ¢
ase of not performing the power zooming it determines
whether the power zoom is manipulated or not (S802).

It determines whether the driving of the power zooming
was inhibited from the main body part (200) in case th
e power zoom was manipulated or not (S803). In case
the driving of the power zooming is not inhibited it dete
rmines whether the current AF operation is driven (S80
4).

Flag is set up among the case in which the AF
operation is not driven, and the power zoom control (S
808). And the driving of the power zooming is started
(S809). Then, the main body part performs the driving
of the AF operation.

On the other hand, the power zoom is preferentially
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step.
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EXO| NEQ| 2R X L2 FL, IIY =0| MU E =g d, and the driving of the power zooming were inhibited
0 AKX HFRE BEEIHS811). or not (S810). In case the driving of the power zoomin

g is not inhibited it determines whether the power zoo
m is manipulated in the present (S811).
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SHCH D2l D=3 BHSS A Aot 1(S812), IRl & S the power zooming are and then performed. And the va
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queued after the driving initiation of the power zooming
(S814) and the driving of the variable focus compensat
ion is started if 15ms is passed (S815). The driving of t
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
us lens (105) and zoom lens (102).

7SE A B LH(S815). 15msel Z D
Mol ES WA 2SOSH, = 31|I(102)9_ el
5(105)9| TE WA AIES OfRUH 610 DI ST Bt
Of LMK LT = B

s L=

OfH |> o
M

J
0

éE S810 HAHNA It & s&2 #5301 sXIE 22, £ In the meantime, in the S810 step, in case the driving
= S811 SHHNAM DY =0| XXX L= 2L, I} & = of the power zooming is inhibited or the case in which t

a

&2 =XIEHCHS816). deln = el =(102)Jt B XI& X0l he power zoom is not manipulated, and the power zoo
Ao = JIHEZA BR2S j1|A_}O 1(S817), =& It EA ming are stopped in the S811 step (S816). And the fina
BES 235IE2 IHA HIX(105)2 =EHH(S818). It | variable focus offset at the position in which the zoo
9 = MU= flag_ ol Rl Al2! CH(S819). m lens (102) stops is calculated (S817) and the focus |

ens (105) is operated in order to achieve the final varia
ble focus compensation (S818). Flag releases among th
e power zoom control (S819).

82z, & 172 £YstCh. Next, fig. 17 is illustrated.

T 172 EXSHH, dlX(100)2 RS0l HAIZIH, & AF & Referring to Figure 17, when the driving of the lens

A0l 2=SUKX HFEE BtHEHH (8901) AF S&E 2=6F (100) is disclosed, it determines whether the current A
= =0 A= AF EXQ| R=E0| = =X 2 mostC} F operation operates or not (S901). In case of operatin
(S902). RE0| T2 ZR0 = AF S& ; = flagE oMl 9 the AF operation it determines whether the driving of

5t (S903), AF SX =2 AMSE 2H2(200)2 &&stCt  the AF operation was completed or not (S902). Flag is

(S904). withdrawn within the AF operation driving (S903) in cas
e the driving is completed and the AF end-of-operation
signal is transmitted with the main body part (200) (S9
04).

f0= X2IIH(108)E ==X HEE & Ct(S905). operated or the iris (108) is operated in case the drivin
Ia|JH(108)§ T Sole 0 AR0ls X2IJH(108)2 *= g of the AF operation is completed or not (S905). In ca
ZESCUSKE TCEICHS906). RS0 =2% A0 se of operating the iris (108) it determines whether the

> = [y

S AF S&Z2 2S0HA 2HU AF S&2 250] =& & It determines whether the current AF operation is not
= mictst
[ JH
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driving of the iris (108) was completed or not (S906). F
lag is withdrawn within the iris driving (S907) in case th
e driving is completed and the iris driving end signal is t
ransmitted with the main body part (200) (S908).

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 (S909). Lens data are se
t up in case it has the transfer request of *** data an
d lens data set up (S910) are transmitted with the mai
n body part (200) (S911) and the loop of the S901 ste
p to the S910 step is again repeated.

Next, fig. 18 is illustrated.

Referring to Figure 18, 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 (S1001). The driving of the focus lens
(105) is immediately stopped (S1002) in case it has the
AF suspend demand and flag is withdrawn within the fo
cus lens driving (S1003). And the AF end-of-operation
signal is transmitted with the main body part (200) (S1
004).

In the meantime, in the case without the AF suspend
demand, it determines whether it has the AF operation
drive demand (S1005). It determines whether the case
where the case have the AF operation drive demand, a
nd the power zoom are controlled or not (S1006). In ca
se the power zoom is not controlled the driving rate of
the AF operation, and the driving amount is set up acc
ording to the indication from the main body part (200)
and flag is set up among the AF operation driving (S10
07) (S1008). And the driving of the AF operation is star
ted (S1009). Although not illustrated, the driving of the
AF operation can be performed by the stepper motor a
nd the AF operation can be automatically performed by
setting the speed, and the driving amount to the driver
IC.

On the other hand, in the S1005 step, it determines
whether it has the case without the AF operation drive
demand, and the iris drive demand (S1010). According
to the case where the case have the iris drive demand,
and the indication from the main body part (200), the d
riving rate of the iris (108), and the driving amount is s
et up and flag is set up among the iris driving (S1011)
(51012). And the driving of the iris (108) is started (S1
013). In the S1010 step, it again progresses as the len
s operation beginning stage in the case without the iris
drive demand for the control of the next loop.

Next, fig. 19 is illustrated.

Figure 19 shows in that case, it receives data from the
main body part (200). According to data from the main
body part (200) is the update request by the main bod
y part (200), it is performed to the interrupt handling.

If the command is received from the main body part
(200) , data are set up according to the command rece

Ol X0 S2TH AHYE Hel FI2LH WHHLI2ICHR ived with the interrupt handling (S1101) (S1102). Itis
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| 2S0| MO Ch.

v
fiy

[k ipaing

BES

|0

012 20], £ (200)= 8IX(100)2 L 4418 AHIH
B0l [2tH URNOIESS SAl 7S, 1%l 78, 7
= of S wHS AHBORM OHEFOZ BX(100)

s skl s
Ol T HFUOIEIES MAHE £ Q0 =T

T 20 WX S 225 2 2ol T2 AAl 00l 2 XY &
o FE(1)2 2H(200)2 MOLHS L= 52 0ICH

T 232 2 YO U AA K0 2 2 GI0IEHE LEHS

SOO0ICH 2 AAl Ml 2H2(200)2 2H #X(100)2 22
Met HEE Zatsis =20 062 ®25tD, #X(100)7}

B =(100)0fl ZEE AE00IEHS2 PE HEE ZH5I= A
0Lk,

T 202 EE5IH, 2 2(200)= S1 & AS0 250 AF
SO0 HAIEL 24 2H2(200)= M2 (200)0 =1
00)0l S2ot= M0l THE 22 Body Power 3E2E XL &
St= 24X HI0IEE #M=(100)2 & 8HCH(S1201). 01JIA
& 2301l CHol A & HSHCE.

T 232 #X5HH, 2XMR(200)0M &l X(100)2 M&dt=E
=88 22 A2 Body Power EEDt LIEFLE UCH Body
PowerJl 02! A2, el X(100)Z22 =& KFIt =t 2AL 2
LIEFHCE. Body Powerdt 121 22, dIX(100)22 &= d
SOI 2I0H 2.5A2 2 LIEFHCE.

CtAl &£ 2022 S0t2®, S1202 WXl S1209 SHHl= & 13
©| S501 LHXl S508 A2t =GHCt.

S1209 SHAOI A, E217H(108)2 R=0| R B20s X
219H(108)2 RS2 BIX(100)0fl Xl AlEHCH(S1210). BHEH O
S1207 SHHIOIAl Z2l8 2SOt OfLI2tD BHEtet 32, &2 S
1209 SHHIOI A Z210§(108)2 RS0 2R3l X LCID T

gone from the interrupt handling loop (RETI, Return fro
m Interrupt Routine) if the data setting is terminated
(S1103).

The operation of the iris (108) and AF operation
according to a preferred embodiment of the present inv
ention, release motion, power zooming, shutter (203) e
tc. is performed by the method as above in the lens (1
00).

Above-described embodiments transmit lens data
including the information of power consumption with th
e main body part (200) from the lens (100) and the mai
n body part (200) produces the command signal control
ling the driving of the actuators included in the lens (1
00) based on the information of power consumption. Th
e generated command signal is transmitted to the lens
(100) and the driving of the actuators is controlled wit
h the lens control unit (111).

In this way, according to the information of power
consumption which the main body part (200) receives f
rom the lens (100), by deciding on the operation metho
d including the simultaneous driving of the actuators, t
he successive driving, the driving inhibition etc. actuat
ors steadily included in the lens (100) are controlled.

Figures 20 through 22 are the laziness is the flowchart

the control method of the main body part (200) of the

digital photographing device (1) according to the dissim
ilar embodiment of the invention. Figure 23 is drawing s
howing main body data according to the embodiment of
the invention. This embodiment transmits main body da
ta including the source power information with the lens
(100) from the main body part (200) and it is the case

of deciding driving acceptance and rejection of the act
uators in which the lens (100) is included in the lens (1
00).

Referring to Figure 20, the main body part (200) the AF
operation is disclosed by the S1 operation signal. First,
the main body part (200) transmits the Body Power inf

ormation which is the information about the electricity

that the main body part (200) supplies the lens (100) t
o the lens (100) main body data including (S1201). Her
e, it illustrates for fig. 23.

Referring to Figure 23, in the main body part (200), the
Body Power information as the source power informatio
n transmitted with the lens (100) is proved to be. In ca
se it is the Body Power O it shows that on current to t

he lens (100) is the maximum 2A. In case it is the Body
Power 1 it shows that on current to the lens (100) is t

he maximum 2.5A.

Again, if it comes back to fig. 20 , the S1202 to the
S1209 step is identical with the S501 of fig. 13 to the
S508 step.

In the S1209 step, if necessary, the driving of the iris

(108) indicates the driving of the iris (108) to the lens
(100) (51210). On the other hand, in the S1207 step, i
n case it determines to be not preview mode in case it
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Z(100)01 Al THSl & S=0|
232 (200)2 26 Z2 A
Z=o| Z2|9§(108)2 7=

Ol0iA, S2Jt 22 dIE(L)0I EI0 Eel= S&2 Al 270t
U[_EXE HEELH(S1211). EelX S Al 270t 8le
d20= S1201 A2 SOH2HCH BHHO, Eelx S&2| N

Al 270 e dR0le EelX S&HS HAISLH

U522 & 218 8HEH.

21= #X0tH, &8 ME(203)2 &2 HAIE 20lot=
NE 7= 828 8 X(100)2 ME8H0H(S1301). S1302 LY
£ & 14°| S601 WXl S605 =HAH 2t = GtC.

Bl X (100) 0l Z2I1H(108)2 7= JHAIZ XIAISH =, 2 40ms
S ol (1715 1(S1307), AE(203)2 =S 22510 ME
S0I3E S AIZ2ICHS1308). 1l £2II(108)2 *&
=22 256t01 2% 15ms=S 04215t 12(S1309), X2I4(108)2
70| SSHJU=X HREE BHHECH(S1310).

£elJH(108)2 #=0l SZEX E2 FR0= J1AHFL ol
b 25 HEH0I22, 0ldd M2 E s HHZ MG &

-
E )

Jl PE0| HANOR ZRE AL

SHCY.

=3
[

HAI A= &

, =2 S J§Al 01%, S1401 WXl S1406
701 WHXl S706 SHHI 9 S2UGICH Hat dlE
H2IZ MAIE 01%, HE(203)0F PSE2US 22 LIEHY

= MEl 7S HEE AX(100)2 &S 5CHS1407). 121D

M E{(203)2 JHe RES JHAIGHD(S1408), & 15ms CfJ| &
(S1409) X2|71(108)2 7= MHAIZ Xl Al&HCH(S1410).

0l=F, & 40msE HJI16t0(S1411) AEH(203)2 1= &=
ot ME EdI0I2E &S AI2ICHS1412). CHAl & 25msE
CHDI8t £(S1413), S10| 2 (L)X S THEHEHTH(S141
4). S10| 22 dlHol 22 THAl AF S&2 JHAIGHLD, S10|
SOl gl A=< CIXNE EHEX Q) ZHEX 2= 24012
= =8 (Sleep) &z X SEHCL.

= A0S B, AHdE Z2E dX(100)22H =M F
(200)= M =6t= 210

Z=QA0F OtLICH. BHAHOI S1201 &
HOIA Body Power 82 & XS (200)22H & X(100)&

o L=

MSEHC. [MetM & 20 WAL &= 2200 JLOA, & 132 S509,

determines in the S1209 step that the driving of the iri
s (108) is not necessary the iris (108) or is not operate
d. It describes later. However if the power zooming is p
erformed in the lens (100) , the lens (100) determines t
he source power information from the main body part
(200) and driving acceptance and rejection of the iris
(108) among the power zooming are decided.

Subsequently, the S2 determines whether the low level
(L) is and it has the start request of the release motion
or not (S1211). In the case without the start request
of the release motion, it returns to the S1201 step. On
the other hand, the release motion is disclosed in case
it has the start request of the release motion.

Next, fig. 21 is illustrated.

Referring to Figure 21, the shutter drive information
which first means the initiation of the driving of the shu
tter (203) is transmitted with the lens (100) (S1301).
The S1302 to the S1306 step is identical with the S601
of fig. 14 to the S605 step.

After the driving initiation of the iris (108) is indicated
to the lens (100) it queues for about 40ms (S1307) an
d the driving of the shutter (203) is finished and the sh
utter brake is operated (S1308). And about 15ms is qu
eued for the time out of the iris (108) (S1309) and it d
etermines whether the driving of the iris (108) was com
pleted (S1310).

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, fig. 22 is illustrated.

Referring to Figure 22, the then the S1401 to the
S1406 step is identical with the photo exposure action
initiation with the S701 of fig. 15 to the S706 step. Th
e image signal processing is disclosed. Since then the s
hutter drive information showing acceptance and reject
ion the shutter (203) idle running heavy responsibility is
transmitted with the lens (100) (S1407). And the open
driving of the shutter (203) is disclosed (S1408) and th
e driving initiation of the iris (108) is indicated after it
waits with about 15ms (S1409) (S1410).

Then, about 40ms is queued (S1411) and the driving of
the shutter (203) is finished and the shutter brake is o
perated (S1412). Again, after about 25ms is queued (S
1413) it determines whether the S1 is the low level (L)
(S1414). The AF operation is again disclosed in case th
e S1 is the low level and since the digital photographin
g device (1) is not manipulated in case the S1 is the hi
gh level it progresses as the slip (Sleep) state.

In case of the present preferred embodiment, it is not

required elements to transmit the information of power
consumption with the main body part (200) from the le
ns (100). On the other hand, in the S1201 step, the Bo

Page 31 of 37



2o oy =

S512, S7071 22 H 2o
s =2 olJtot=Xl Rt
£, S513, S607, S708, S7131t

=2o
22 HHE 2RZ oAl

=Lt
T 24a WXl =262 = £ OHE A 00 HE COXE &
g FX(1)8 dX(100)2 MHEHS UHEtH=E SEX0ICH

T 24a 2 T 24bZ EEEM, BZX(100)2 RS0l HAIT S,
OIN IH9 B2 MOisHs SOIXl 0% E BHESICH(S1501). It
9 B SXS SN Y= 0= DY 50| TR D 'AUS
Tl 022 BEHEHCH(S1502)

It S0 DAL 2= 22R0= 6 SHZ MHSHH TS &
HE =Hettt

It S0l Z&LD Y= ER0s EMR(200)ZFH &=
ZM U022 388 82 UEtHH= Body Power &
2E M35t SMF(200)22H =t 882 IJIE T

EH8HCH(S1503). Ol S01, S1503 EHHI0IA = & 230IA &
st 20 20l 2XP(200)0F B2t ARl 2717t 2A¢!
Xl 2.5AQIX|E mCtst 2= QIC}.

=

Body PowerJt 101 22, = 22X R (200)22H 3
9 EDUF 2.5A01 B2, S1504 WAl S1509 HHE =
D;I’ OI j==xe]|

& 16a° S804 LXKl S809 tHHI2t sotE2
= d=stlh

Sa5
=

o) >

=

W o|. Hr
02

I

i 1o

®, S1503 SHHI 0l Al Body PowerJt 00| 2t D) EFEHEH
= =2H2(200)22E 229 MFO III0F 240 AL,
HE{(203)E R E6t= S0 X THESHCH(S1510). A E (203)
I 2EED UK LALE, HE(203)2 7S %oww 30msJ}
D5 =X BHEHEH0(S1511), 30msE Z s H20= I
= SHZS 285l= S1504 A2 N%H%ru.

oo

o
jOq_l_g

B0l ME(203)2 2=SS0/HAM 30msE Z0oHKl 22 &
f0= G SHHZ MEHEHCE.

SHH, S1501 SHAHIOIA, IHe 01 M &) U= &2, Body
PowerJ}t 0QI X € T EHEHCH(S1512). Body PowerJt 0OI &
? NHH = 38 E HUSHCH(S1513). AEHE #*Sote =9
Z20= WY & S&2 SX&HLH(S1519). Ol S X1
02)Jt EXIE |AXI0NAC =& NNHEE B2HES HAGHI(S
1520), 2 IIH=E BHE sHotEE EHA 8l X(105)
£ P s8HH(S1521). It & MU= flage= ol HIAIZ2ICH(S15
13).

dy Power information is transmitted with the lens (100)
from the main body part (200). Therefore, as to the fig
ures 20 through 22, the S509 of fig. 13, the S512, and
the step like the S707 are not required. Moreover, the
driving of the power zooming is permitted it is determin
ed on the lens (100). Therefore the step like the S513,
the S607, the S708, the S713 is not required.

Figures 24a through 26 are the flowchart showing the
control method of the lens (100) of the digital photogra
phing device (1) according to the dissimilar embodiment
of the invention.

Referring to figures 24a and 24b, when the driving of
the lens (100) is disclosed, it determines whether the p
ower zoom is controlled in advance or not (S1501). In
case of not performing the power zooming it determine
s whether the power zoom is manipulated or not (S150
2).

In case the power zoom is not manipulated it
progresses as G step and the following step is performe
d.

The current size which is supplied from the phloem
(200) checking the Body Power information expressing
the source power information from main body data tran
smitted from the main body part (200) in case the pow
er zoom is manipulated is determined (S1503). For exa
mple, in the S1503 step, it can determine whether the
current size which as described above, the main body
part (200) supplies in fig. 23 is 2A or not whether it is
2.5A or not.

In case it is the Body Power 1 in case the current size

supplied from in other words, the main body part (200)

is 2.5A the S1504 to the S1509 step is performed and t
his omits the description since it is identical with the S

804 of the drawing 16a to the S809 step.

In the meantime, in the S1503 step, in case the Body
Power determines as 0 in case the current size supplied
from in other words, the main body part (200) is 2A it d
etermines whether the shutter (203) is operated (S151
0). The shutter (203) is not driven or it determine (S15
11)s whether 30ms passed while the shutter (203) was
operated and in case of passing 30ms is progressed as
the S1504 step of performing the power zooming.

On the other hand, while it operates of the shutter
(203) in case of not passing 30ms is progressed as G st

ep.

In the meantime, in the S1501 step, it determines
whether it is the case where the power zoom is control
led, and the Body Power 0O or not (S1512). The shutter
drive information is understood in case it is the Body Po
wer 0 (S1513). The power zooming is stopped in case
of operating the shutter (S1519). And the final variable
focus offset at the position in which the zoom lens (10
2) stops is calculated (S1520) and the focus lens (105)
is operated in order to achieve the final variable focus
compensation (S1521). Flag releases among the power
zoom control (S1513).
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S1512 SHAHIOIA Body PowerJt 191 2%, £2 S1513 &3 In the S1512 step, in case it is the Body Power 1 in

OIA HE(203)E ot UX %2 HLR, 8 & =&0|  case the shutter (203) or is not operated in the S1513

A=A O FE HEelH(S1514). step it determines whether it has the current zoom ma
nipulation (S1514).

oe S0l =&E D s ?§$, e & s&S HZM = The case where the power zoom is manipulated, and

SHCH. D2ID JIHEE B S HAGH1(S1515), Y & the power zooming are and then performed. And the va
S&O =2 MAISHCH(S1516). IR & s&2 23 Al riable focus offset is calculated (S1515) and the driving
= ot 15msE HD15t10(S1517), 15msS Zt5te Jtpixx  of the power zooming is started (S1516). About 15ms i
BEo =g jH}\|o|-|: (S1518). 15ms2 Z I 0|®ojj= JF S queued after the driving initiation of the power zoomi
HEA UX 0| PSS HAIGHK 2O M, = lx(102)t NI (515_17) and the driving of the variable focus compe
THA Eix(105)°| D= JHA AIRS (qu}” 5101 J|=x= hsation is st_arted if 15ms is passe(_j (S_1518). _The drivin
I =20 SAISK| O E= BHC) g of the variable focus compensation is not disclosed b

efore the progress of 15ms. In that way it crosses eac
h other and the start electic current is overlapped and
the driving is not generated the drive starting point of
the focus lens (105) and zoom lens (102).

D2 22 Y-l 25t Body PowerJt 121 22, = Xl In case it is the Body Power with the above-mentioned
?(ZOO)OHA-I gX(100)Z S8t M0 23 = 2, AE method 1 although the case where the electricity of be
2 IS5t Zolets Y = g&% 2IX6HK &2 2 QCt. ing sufficient is supplied in other words, the main body
part (200) to the lens (100), and the shutter are opera

ted the power zooming is not prohibited.

T 2525 179 S SLUSBE HE ol Y2 Met5ICE.  The separate description omits since fig. 25 is identical
with the operation of fig. 17.

U3Sez & 262 st Next, fig. 26 is illustrated.

T 26 & AGHH, S1701 LHXl S1709 EHH= & 182 S601 Referring to Figure 26, the S1701 to the S1709 step is

LHXI S609 EU#IEE} S 2 6tCt. identical with the S601 of fig. 18 to the S609 step.
S1705 HHONA AF SH2 & 27t 8l 32, XM In the S1705 step, it determines whether it has the
(108)2 = Al QT A=K BHEHSHCH(S1710). =2l case without the drive demand of the AF operation, an

(108)2] = JHAl 27t UEs L Body PowerJt 021 X|E d the driving initiation demand of the iris (108) (S171

BHEHEHOH(S1711). 0). It determines whether it is the Body Power in which
it has the driving initiation demand of the iris (108) O or
not (S1711).

Body PowerJt 00I® It® & S& S =Kot (S1712) =S If it is the Body Power 0, it is *** (S1712) and the

e =8 X g £8istC}(S1713). J2lD It & MO S fl power zooming the final variable focus compensation is

agE Al MGt1(S1714), & 15msE D] & CH(S1715). performed (S1713). And flag is withdrawn within the po
wer zoom control (S1714) and about 15ms is queued
(S1715).

15ms2| tHO| Ol =, Z2IoH(108)2 & =55 L S 2 & Then the driving rate and driving amount of the iris
&Hol1(S1716), 22| == flageE & Fot0{(S1717), X (108) are set up with the atmosphere of 15ms and flag
2IJH(108)2 =S JHAISHCHS1718). OF&HJHXI 2, Body P is set up among the iris driving (S1717) and the driving
owerJ} 19! 34_C,>_()1|C S1716 A2 &E5H0 X2|08(108)2 of the iris (108) is started (S1718). Similarly, even in c

NES 2B}, ase it is the Body Power 1 it progresses as the S1716 s
tep and the driving of the iris (108) is performed.

SHH, S1710 SHHMIAM E=2IJ0(108)2 7= Al 27It 8= In the meantime, in the S1710 step, it returns to the
2L, dlX 23 Al &HHZ S0t2HC. case without the driving initiation demand of the iris (1
08), and the lens operation beginning stage.

A=ttt AAE 2MF(200)22H dlX(100)2 8288 8 The above-described operation transmits main body

2E ZE5te M HI0IHE &858 8}2, Al X(100)= E2& data including the source power information with the le
& M0 JI=oH0 Al X(100)0 Z&tE HXZOIES2 7= ns (100) from the main body part (200) and the lens (1
= HIO{8tCt. 00) controls the driving of the actuators included in th

e lens (100) based on the source power information.
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0let 201, &8X(100)= 2MF(200)2FH =45t S=HE  In this way, according to the source power information

HE0 OetA HF0O0IEESS SAl S, =X&Q 1S, 2 which the lens (100) receives from the main body part
E 2N SO SH YUHES AXHEOZM AFEFOZ 2l X(100) (200), by deciding on the operation method including t
Of ZE HFMOIEHSS MOE = AN =L he simultaneous driving of the actuators, the successiv

e driving, the driving inhibition etc. actuators steadily i
ncluded in the lens (100) are controlled.

T 27 WX & 29= 2 O CHE A Al Ol0fl 2 CIXIE &  Figures 27 through 29 are the flowchart showing the
A TX(1)S =2HE(200)2 MOYHE LIEILE SEXC0/  control method of the main body part (200) of the digit
Ct. 2 &Al 0l 2M2(200)22H dX(100)2 23&e  al photographing device (1) according to the dissimilar
xi_c.n_g TEet= 23 HI0IHE 46+, dX(100)7+ @l= embodiment of the invention. This embodiment transmit
(100)0l &S H=(O|ESC 2 6EE ZHsl= ¥L0| S main body data including the source power informatio
Ch © 27 WX £ 299 2X2(200)° Mojgge s 20 N yvi_th the lens (100) fr(_)m the_ r_nain body part (200) an
X & 229 2X2(200)° HOHI HO SUGI2 X0 d _lt is the case of dec@mg (_jrlvmg acceptance _ar!d reje
= ction of the actuators in which the lens (100) is includ
ed in the lens (100). The control method of the main b
ody part (200) of the figures 27 through 29 illustrates
around the difference since the nearly is identical with
the control method of the main body part (200) of 20 t
hrough fig. 22 and the overlapped description of the pa

rt omits.

ro ﬂJ

S SO #YSHH, E=EE P29 £Y

== a4 A2ES

(=R R uet}

T 272 FEGHH, AF S&0| JHAIEIH S2 B2 E 8l X(100) Referring to Figure 27, when AF operation is disclosed,

Z MSEStH(S1 801), 1019 & 209 S1201 WAl S1211 the S2 information is transmitted with the lens (100) (S

CHH 2t S 2 GtCH. 1801) and the except is identical with the S1201 of fig.
20 to the S1211 step.

T 282 EA0IH, H2lE SHO0| HAIZH S2It 22 4E A  Referring to Figure 28, when release motion is

£ 2= A5 E dX(100)E M SEHCH(S1901). 3_ 0l?l= disclosed, the signal which informs that the S2 is the lo

& 21°] S1302 WXl S1310 SHAHI2t =L GtHCE. w level is transmitted with the lens (100) (S1901). The
except is identical with the S1302 of fig. 21 to the S13
10 step.

T 2908 EXoIH, & 220(A S1407 A2l HE &S A2 E Referring to Figure 29, in fig. 22, that the step of

& ESot= SOt 1|J1 S M2 MestdeE & 229 M2t =2 transmitting the shutter drive information of the S1407

otCt. step is removed it is identical with the processing of fi

g. 22 excluding the point.

S 30a WXl & 312 2 @Yo Ch2 A Al olol k2 CIXIE # Figures 30a through 31 are the flowchart showing the
o X)) elA(100)2 HMoLHS L= SES0ICt.  control method of the lens (100) of the digital photogra
T 30a 2 & 30b°| &X(100)° K Of 2 ¢ 24a 2 & 2 phing device (1) according to the dissimilar embodiment
4b°| @X(100)2 MO EHY Hol =Y 22 0| S =4 of the invention. The control method of the lens (100)
O MU, E2L= 220 4SO MaET of figures 30a and 30b illustrate around the difference
since the nearly is identical with the control method of
the lens (100) of 24a and drawing 24b and the overlap

ped description of the part omits.

Al
L+E]
gH2

i

S 24a & T 24b0l M= S1510, S1511 SHHIOIA &l X(100) In figures 24a and 24b, the lens (100) with reference

= NE s 322 X560 ME(203)JF FSZ0/MH Body to the shutter drive information the shutter (203) idle r

PowerJt 02! 22201= ME(203)2 HAI AIEB2Z2EE 2 30 unning and in case it was the Body Power O the power

ms2t IY & S&2 27X 5}04 Ct. €58t S1513 SHHOI Al Il zooming was prohibited in the S1510, and the S1511 st

= SX =0 ME(203)0F RPEEQ ZRUE IIY = SXS €p from the start timing of the shutter (203) between

=6 2CH about 30ms. Moreover, in the S1513 step, it was the p
ower zooming *** in case of among the power zooming
the shutter (203) idle running.

S 30a £ & 30bE EXG5tH, =2 & Al 00l M= Body Power Referring to figures 30a and 30b, in the present
t Yol A0 It & S&HS 2XIEtCHS preferred embodiment, it is the Body Power 0 and in ca

Jt00l2 s2it 22
2110). =& It¥ = S= =0/l Body PowerJt 00|11 S2Jt  se the S2 is the low level the power zooming is prohibit
2R YU & A= IIY & SX2 =X 8H0H(S2112). ed (S2110). Moreover, in case it is the Body Power O a

nd the S2 is among the power zooming to the low level
the power zooming is stopped (S2112).

&) 4HE 222 MeAStdE £ 30a € & 30b2 &2 & The operation of figures 30a and 30b is identical with
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T 312 2M2(200)22H 24X HOIEE Sulots RS
LIEFHCH 2XHI2(200)2 2 E Q| HIOIEH = —?’—(200)0“ 9
SHAA Q0 WetMd CIEEE Helz ?: IC}.

Bl (100)= 2X 2 (200)2 26 HHS £4151(S2201),
Ol &M =382 FE02l Body Power 82 E Z&ole 2
H GIOIEE £ AI8HCHS2202). HEE XMelol 25H0 £=Al

=2 MA

St ZH0l [tet HIOIHE 83 8t0H(S2203). HIOIH €801 &
SEHHEE Ml RFE=2H WA LI2ICHRETI, Return f
rom Interrupt Routine)(S1103).

=(100)2 2
E¢7<(100)—
Z0I0IEIS

XEF‘
|_—|
jurn s §
==

E

the operation of figures 24a and 24b excluding the abo
ve-mentioned part illustrating.

Moreover, the operation of G step after is identical
with the operation of figures 25 and 26.

Next, fig. 31 is illustrated.

Figure 31 shows in that case, it receives main body
data from the main body part (200). According to data
from the main body part (200) is the update request by
the main body part (200), it is performed to the interru
pt handling.

The lens (100) receives the command from the main
body part (200) and main body data including the Body
Power information which is the source power informatio
n is received at the same time (52201) (S2202). Accor
ding to the command received with the interrupt handli
ng, data are set up (S2203). It is gone from the interru
pt handling loop (RETI, Return from Interrupt Routine) if
the data setting is terminated (S1103).

The above-described embodiment transmits main body
data including the source power information with the le
ns (100) from the main body part (200) and the lens (1
00) controls the driving of the actuators included in th
e lens (100) based on the source power information.

In this way, according to the source power information

X*E'OH I } OH’<01|O|E+ E9 SA 2E, _iP_H.gl 2=, & which the lens (100) receives from the main body part

= 22X E9 & tc:;wo ZESOZ N AHHEOZ BlX(100) (200), by deciding on the operation method including t

Ol TEE H=WOIHSS HOIE & QN =ICt. he simultaneous driving of the actuators, the successiv
e driving, the driving inhibition etc. actuators steadily i
ncluded in the lens (100) are controlled.

2 2Eo dA USS 20 AWM AISE A2 S2| 82 The value of the time etc which is used in illustrating

HEE Aot HAIESZ AIEE A2 Z, 010l &&= A2  the embodiments of the invention is illustratively used f

OtLIMH, CHGtH 818 JOtse 2A0IC. or the description. It is not restricted and the variously
will be changeable.

Z 282 Sl A= 2A HE Bl= 28EA2L 0= For your reference, it was the embodiment in which the

GIAIE QI 10l 2otH, ol Jl= 20F0HIAM S4&2l XIAS It invention was illustrated in drawing illustrated but this i

& Aetd Ol2FH et By & 258 UE & Al UJFJb s illustrative it is nothing but and if it experiences and i

Sotlh= E2 Oloie 200ICt. Metd, 2 28 MAESH JI=  t grows up under the technical field, it will understand

N 235 dels BFE Sol¥FEA2 =8 A0l 2Aot0  that it changes and the equal and dissimilar embodimen

ol MOk & =4 0ICH. 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.

SHol Gist 2rst &3 Brief explanation of the drawing

S 122 2o g AAl ool HE OXE 28 EXIE LIEH  Figure 1 is drawing showing the digital photographing

W= =H0ICH device according to the embodiment of the invention.

T 2= =2 8tdo] o AAI OO (02 CIXE &Y &X2 ItK  Figure 2 is drawing showing the camera control part of

2t HOEE2 LB S S90|Ct. the digital photographing device according to the embo
diment of the invention.

T 32 ZEUAE AF 2A0IAM AF S =S £%ols =20l

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

C 4= 2BHNQ FY YHES LB = EIOIZ Z0IT

Figure 4 is a timing diagram the general photographing
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Al GOl 12 B weg Uerys g Method s shown.
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Figure 5 is a timing diagram showing the photographing
method according to the embodiment of the invention.

Figure 6 is a timing diagram the general power zoom op

T7S R LAY HA O IHE T & SR HYS UE 2 vion method is shown.

W= EtOIY &0l

_ ool ot _ o mof Figure 7 is a timing diagram showing the power zoom o
T8 UK E11= = 28 2 A U0l T2 CIXNE 2 & peration method according to the embodiment of the in
X0 2HRo MULYS LiEhs 3SZ0ICH vention.

C12= =2 2o & Al ool HE el X TIOIHE LIEILIE  Figures 8 through 11 are the laziness is the flowchart t
S HOIC. he control method of the main body part of the digital
photographing device according to the embodiment of t
13 LXKl & 15= = YZF oI THE Al ool HE CIXIE &  he invention.
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Figure 12 is drawing showing lens data according to th
e embodiment of the invention.
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Figures 13 through 15 are the flowchart showing the c

S 20 WXl & 22= = gtoio) 42 AlA o0l 2 C|Xle & ontrol method of the main body part of the digital phot
o &% 2HE MHEHS LI 5= 0|C}. ographing device according to the dissimilar embodimen

t of the invention.

232 = 2o L Al 0o HE 2H OIOIHE LIEtWHE . .
Figures 16a through 19 are the flowchart showing the

cC O O |:

= control method of the lens of the digital photographing
243 UK S 262 = Sroio| G2 ALA| 00 2 O N = device according to the embodiment of the invention.
of Xbx|O] BlXo Uit 2 =52 i i i
8 Exlel dXe Mogys UEUWE 282010 Figures 20 through 22 are the laziness is the flowchart

C -, the control method of the main body part of the digital

= 7_|'H Al E 295 = LB LIE <Al 04_|0“ e Cixg = photographing device according to the dissimilar embod
g A9 2XRe HHEHE LIEtllE S8 %0IC.

iment of the invention.

30_3 WAl =312 = %Eiﬂ CHE &AL ool THE CIXE & Figure 23 is drawing showing main body data according
X HZo MBS L S&0It to the embodiment of the invention.

08 H

Figures 24a through 26 are the flowchart showing the
control method of the lens of the digital photographing
device according to the dissimilar embodiment of the in
vention.

Figures 27 through 29 are the flowchart showing the c
ontrol method of the main body part of the digital phot
ographing device according to the dissimilar embodimen
t of the invention.

Figures 30a through 31 are the flowchart showing the
control method of the lens of the digital photographing
device according to the dissimilar embodiment of the in
vention.

SZROH

2 EAE Sol & He) =28 dES FH USHA AAES 0|So dEEHASLICH et F2H
CZ QHY IISHO| JCH, = BHAE MBS Z&E =2 HAJM0 et HA== Ualots A2 =2 0
EX0AE ¢ ELIO. AIAE L UERIDSY SEMHE0 st L) 22 =5, H0IH2 =2 2XsS
Ol Cotd =22 8R2 RZ = XX ESLIL. 2 EAsE A2 AHE S2| 810] 280l gle L8t 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

Page 36 of 37



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.)
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