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position where a stop target lens should be stopped from a zoom

& tracing table (30-1) according to zoom operation. Next, a motor driver (14-1) is controlled to drive a DC motor of a lens unit (11).
& Comparison is made between a current state and a target (ideal) deceleration curve. When the stop target lens reaches a deceleration

start position, deceleration is made along the target (ideal) deceleration curve by increasing or decreasing an ON ratio of PWM
drive or/and a voltage applied according to deviance from the target (ideal) deceleration curve. When the stop target lens reaches a
complete stop processing start position, the motor driver (14-1) is controlled to stop the stop target lens at the foregoing stop target
position. Thereby, a zoom lens and a focus lens can be moved more precisely and speedy to the target position.
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DESCRIPTION

MOTOR DRIVE CONTROLLER AND CAMERA APPARATUS

Cross-reference to Related Application

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No.
2005-177425, filed June 17, 2005, the entire contents of which

is incorporated herein by reference.

Technical Field

The present invention relates to a digital camera or the
like, more particularly to a movement controller for moving a
zoom lens and a focus lens to a designated position at a high
speed, a camera apparatus, a movement control method, and a

movement control program.

Background Art

For the past number of years, it has often been the case
that when a zoom lens or a focus lens is moved to a designated
position at a high speed for camera focus adjustment or the like,
DC motors are used for cost saving and downsizing instead of
stepping motors. Differently from the case of processing to
stop the stepping motor, when the DC motor is stopped, it is
necessary to consider free running due to inertia and start stop
processing when a lens is located before a desired stop position.

That is, in the case that the brake is suddenly applied when
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the lens is moved at a high speed without previous deceleration
as shown in FIG. 10A, fluctuations are caused in the stop position
according to the brake effect.

For example, as shown in FIG. 10B, a technique is disclosed
in which a DC motor is decelerated to a given speed when the
leﬂs approaches a first distance (deceleration start position
X) inrelation to a stop target position O, under this condition,
such a given épeed is maintained until the lens approaches a'
second distance (complete stop processing start position) and
the brake is applied when the lens approaches the second distance
to completely stop the lens (refer to Japanese Laid-Open Patent
Publication Nos. H05-257060 and 2004-317997).

According to the foregoing related art, since the brake
is applied after deceleration to the given speed, free running
distance becomés short, and precision of the stop position can
be improved. In addition, since the lens is moved at the maximum
speed until deceleration to the given speed, the lens can be
moved at a high speed and precisely to the designated position.

However, in the foregoing related art, how to set the given
speed decelerated before the stop target position is to be set
is problematic. That is, when the given speed is set high, some
free running is generated even after the brake is applied. Since
such a free running distance is changed according to the DCmotor,
fluctuations depending on each peripheral component, ambient
temperatures and the like, sufficient precision is not able to

be obtained. Meanwhile, when the given speed is set low, the
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precision becomes favorable. However, elapsed time until the

lens reaches the stop target position becomes long, and therefore

high speed operation is not able to be expected. Further, since

acceleration is significantly changed due to deceleration,

deceleration is not able to be made smoothly, and vibration and

noise in deceleration become large.

Disclosure of Invention

In accordance with an aspéct of the‘present invention, there
is provided a camera apparatus comprising: a lens unit composed
of lenses and a DC motor for moving the lenses; a motor driver
for outputting a drive signal for driving the DC motor according
to inputted command; and a control section for controlling
contents and timing of the command outputted to the motor driver
in order to move the lens to a position corresponding to a zoom:
magnification and a focal length, the drive signal is defined
as a signal for controlling electrical power applied to a coil
of the DC motor by PWM control or voltage control, the command
is defined as a command for designating an ON/OFF ratio in the
PWM control or a voltage applied to the coil, and the control
section sequentially specifies a current position of the lens
based on a position detection signal outputted from the lens
unit, and controls the contents of the command 6utputted in each
timing until the lens reaches a stop target position so that
movement speed of the lens is gdgradually slowed as the lens

approaches the stop target position.
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In accordance with another aspect of the present invention,
there is provided a movement controllér for moving. a given
mechanism section to a designated stop target position by a DC
motor comprising: a drive control means for driving thé DC motor
to move the given mechanism section in the direction of the stop
tagget pééition; a deceleration control means for gradually
decelerating rotational speed of the DC motor when the mechanism
section in trénsit approaches the stop target position past a
first distance; and a stop control means for completely stopping
the mechanism section by braking rotation of the DC motor when
the mechanism section decelerated by the deceleration control
means approaches the stop target position past a seconddistance.

In accordance with still another aspect of the present
invention, there is provided a camera apparatus for moving a
lens in an imaging section in an imaging section to a designated
stop target position by a DC motor comprising: a drive control
means for driving the DC motor to move the lens ih the direction
of the stop target position; a deceleration control means for
gradually decelerating rotational speed of the DC motor when
the lens in transit approaches the stop target position past
afirstdistance; andastopcontrolmeans for completely stopping
the lens by braking rotation of the DC motor when the lens
decelerated by the deceleration control means approaches the

stop target position pdst a second distance.

Brief Description of Drawings
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FIG. 1 is a block diagram showing a structure of a digital
camera according to an embodiment of the present invention;

FIG. 2 is a block diagram for explaining a control system
in a control section (CPU)20, a motor driver 14-1, and a lens
unit 11 in the digital camera of this embodiment;

” FIG. ;'S.is a conceptual diagram showing data of a zoom tracking
table stored in a programmemory 30 of thedigital cameraaccording
to this embodiment;

FIG. 4isaflowchart showingamainroutine of zoomprocessing
according to this embodiment:

FIG. 5 is a flowchart showing lens stop processing in zoom
processing according to this embodiment;

FIGS. 6A to 6C are conceptﬁal diagrams showing examples
of target (ideal) deceleration curves for controlling a DCmotor
in this embodiment:

FIG. 7 is a conceptual diagram showing an example of a target
(ideal) deceleration curve for controlling the DC motor in this
embodiment;

FIG. 8 is a conceptual diagram showing an example for
correctingtﬂeviancé from the target (ideal) deceleration curve
to control the DC motor:;

FIGS. 9A and 9B are conceptual diagrams showing an example
of a voltage applied of the DC motor and a position detection
pulse when a control method according to this embodiment is
performed; and

FIGS. 10A and 10B are conceptual diagrams for explaining
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stop position control technology of a DC motor according to a

related art.

Best Mode for Carrying Out the Invention

The present invention will hereinafter be described in
detail with reference to the preferred embodiment shown in the

accompanying drawings.

A. Structure of the Embodiment

FIG. 1 is a block diagram showing a structure of a digital
camera according to an embodiment of the present invention. 1In
the figure, an image acquisition section 10 is composed of a
lens unit 11, a shutter 12, and an LPF 13. The lens unit 11
is composed of a lens group in which aspheric lenses such as
azoomlensandafocuslensarestacked. The lensunit 11l includes
a DC motor for driving the foregoing zoom lens and the foregoing

focus lens. The shutter 12 is a so-célled.mechaﬂical shutter,

 which is operated by a motor driver 14-1 driven by a control

section 20 when a shutter button is operated. The LPF 13 is
a crystal low pass filter which'is mounted_in order to prevent
generation of moire. The motor driver 14-1 controls driviﬁg
the DC motor of the lens unit 11 to move the zoom lens, to move
the focus lens and the like according to the control command
providedfromthecontrolSection(CPU)20. Adriver 14-2 drives
an imaging sensor 16.

Next, an analog signal processing section 15 is composed
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of the imaging sensor (CCD, CMOS) 16, a sampling/signal

amplification processing section 17, and an A/D converter 18.
Theimagingsensor161mégesanobjectimage(image),andconverts
light intensity of each color of RGB to a current value. The
sampling/signal amplification processing section 17 performs
cogrelatéd.double sampling processing for inhibiting noise and
irregular color and signal amplification processing. The A/D
converter 18Ois also called analog front end, and converts a
sampledandamplifiedanalogsignaltoadigitalsignél(converts
eachcolorofRGBandCMYGto12bitdata,andoutputstheconverted
data to a bus line).

Next, the control section (CPU) 20 controls a whole digital
camera 1 (imaging apparatus) according to programs stored in
an after-mentioned program memory. In particular, in this
embodiment, the motor driver 14-1 is controlled to drive the
DCmotorfordrivingthelensunit11accordingtozoomoperétion.
Details of controlling the motor driver 14-1 by the control
section (CPU) 20 and controlling drive of the lens unit 11 will
be described later.

A preview engine»22 performs pixel skipping processing for
displaying digital data inputted via the image acquisition
section 10 and the analog signal processing section 15 in a
telerecording mode (also referred to as recording mode or
shooting mode), or digital data stored in an image buffer 26
immediatelY'after‘detecting shutter operation and digital data

stored in an image memory 31 on a display section 25. A D/A
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converter 23 converts the digital data which is pixel-skipped
by the preview engine 22, and outputs the converted data to a
driver 24 as a subsequent stage. Thedriver 24 comprisesabuffer
region for temporarily storing digital data to be displayed on

thedisplaysection 25 as a subsequent step, anddrives thedisplay

~section 25 based on a control signal inputted via a key operation

section 27 and the control section 20. The display section 25

is composed of'a color TFT liquid crystal, an STN liquid crystal

or the like, and displays a preview image, image data after

shooting, a setting menu and the like.

The image buffer 26 temp'orarily stores digital data
immediately after shooting until the digital data is inputted
via the analog signal processing section 15 or a digital signal
processing section 28 and transported to the digital signal
processing section 28. A key operation section 27 is composed
of a shutter button, a recording/reproduction mode selection
slide switch, a menu button, and a cross key (determination is
made when the center is depressed) and the like.

The digital signal processing section 28 performs white
balance processing, color processing, gradation processing,
edge enhancement, conversion from RGB format to YUV format, and
conversion from YUV format to JPEG format for digital data
inputted via the analog signal processing section 15. Further,
the digital signal procesSing section 28 generates an image file
in accordance with the Exif specification from image data

downloaded from the image acquisition section 10 and the analog
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signal processing section 15. An image compression/extension
processing section 29 compresses and codes digital data inputted
via the digital signal processing section 28 into JPEG format,
or extends the JPEG format file in reproduction mode.

A program memory 30 stores various programs to be loaded
int;) the cblntrol sectioh 20, an EVvalue in a best shot function,
color correction information and the like. In particular, in
this embodimeﬁt , the program memory 30 holds a zoom tracking
table 30-1 in which a stop position of the zoom lens, a focal
length, an F value and a position of the focus lens, etc. in
the lens unit 11 are set. Details of the zoom tracking table
30-1 will be described later.

An image memory 31 stores image data temporarily stored
in the image buffer 26 and digital data converted in various
file formats. -A card I/F 32 controls data exchange between an
external recording medium 33 and an imaging apparatus main body.
Theexternalrecordingn@dium33jsaaremovablereéordingmedium
such as a CompactFlash (registered trademark), a memory stick,
and an SD card. An external connection use I/F 34 is composed
of a slot for USB connector or the like. Theexternalconnéction
use I/F 34 is connected to a personal computer 6r the like, and
is used for transferring shot image data. A battery 35 is
composed of a disposable primary battery, a rechargeable
secondary battery or the like. The battery 35 supplies
electrical power for driving the foregoing respective

components.



10

15

20

25

WO 2006/134790 PCT/JP2006/311176

10

Next, FIG. 2 is a block diagram for explaining a control
system in the control section (CPU) 20, a motor driver 14-1,
and a lens unit 11 in the digital camera of this embodiment.
The control section (CPU) 20 controls operation of the motor
driver 14-1 by sending a serial transfer clock, serial transfer
dat"a, and .é serial data latch via a serial communication control
line. Fufther, the control section (CPU) 20 controls a signél
outputted frorh the motor driver 14-1 to the lens unit 11 in the
OFF (high impedance) state by lowering an output ON/OFF control
line to "L" level, for example. The control section (CPU) 20
can control operation of the motor driver 14-1 by using the
foregoing output ON/OFF control line instead of the foregoing
serial communication control line in performing stop processing
of the DC motor in order tQ decrease frequent serial transfer.
Further, the cbntrol section (CPU) 20 calculates a current
pqsition and speed of the lens unit (zoom lens and focus lens)
11 according to zoom position detection pulse information from
an encoder included in the DC motor of the lens unit 11l.

The motor driver 14-1 supplies motor + side output and motor
- side output to the lens unit 11 to drive the DC motor of the
lens unit (zoom lens and focus lens) 11 according to the serial
transfer clock, the serial transfer data, the serial data latch,
or the output ON/OFF control from the control section (CPU) 20.
The lens unit 11 drives the DC motor according to the motor +
side output' to move the lens to the TELE side; and drives the

DC motor according to the motor - side output to move the lens
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to the WIDE side. The DC motor of the lens unit 11 comprises

the encoder as described above, and sends the zoom position
detection pulse information to the control section (CPU) 20 by
its rotation.

Next, FIG. 3 is a conceptual diagfam showing data of the
zoéﬁ trackihg table 30-1 stored in .the program memory 30 of the
digital cameraaccording to this embodiment. Inthisembodiment,
zoom stop positions (pulse numbers) are previously set. That
is, unique determination is pdssible so that when the zoom
position is "WIDE," the zoom stop position is A [pulse],‘when
the zoom position is "WIDE+1l," the zoom stop position is B
[pulse]... when the zoom position is "TELE-1," the zoom stop
position is C [pulse], and when the zoom position is "TELE,"
the zoom stop position is D [pulse]. Further other parameters
such as a focal .length [mm], an F value [F_No] and a focus address
[pulse] are specified for every zoom position.

The control section (CPU)'20 acquires a Zoom lens stop
position, that is, a stop target position O fromthe zoom tracking
table 30-1 according to zoom operation, controls drive of the
DCmotor by using an after-mentioned target (ideal) deceleration
curve, and moves the zoom lens to the foregoing stop target
position O. Similarly, the control section (CPU) 20 acquires
a stop position of a focus lens, that is, a focus address from
the zoom tracking table'30—1 according to zoom operation and
an object distance, controls drive of the DC motor by using the

after-mentioneddeceleration curve so as to set the focus address



10

15

20

25

WO 2006/134790 PCT/JP2006/311176
12
as the stop target position O in the focus lens, and moves the

focus lens to the foregoing stop target position O.

B. Operation of the Embodiment

Next, operation of the foregoing -embodiment will be
deseribed;. Here, FIGS. 4 and 5 are flowcharts for explaining
operation of the digital cameral. FIG. 4 is a flowchart showing
amain routine.of zoom processing. FIG. 5is a flowchart showing
lens stop proceésing in the zoom processing.

In the zoom processing, first, a current object distance
is acquired (Step S10), and driving the DC motor corresponding
to the zoom lens is started (Step S12). Next, a zoom
magnification is determined according to zoom operation (Step
S14) and a 2zoom lens position corresponding to the zoom
magnification that is defined as a target stop position of the
zoom lens is acquired from the tracking table 30-1 (Step S16).
Next, the target stop position of the zoom lens is designated
and the lens stop processing is executed (Step S18). Details
of the lens stop processing will be described later.

Next, a focus lens position corresponding to the zoom
magnification and the object distance that is defined as a target
stop position of the focus lens (focus address) is acquired from
the tracking table 30-1 (Step S20), and driving the DC motor
corresponding to the focus lens is started (Step S22). Next,
the target stop position of the focus lens jis designated, and

the lens stop processing is executed (Step S24).



10

15

20

25

WO 2006/134790 PCT/JP2006/311176

13

Next, the foregoing lens stop proces'sing will be described.
In the lens stop processing, first, information on a stop target
lens and the target stop position is acquired (Step S30). In
this case, the stop target lens means the zoom lens or the focus
lens. The target stop position thereof is obtained in the
forégoing.Step S18 or the foregoing Step S24.

Next, a current state (absolute position, elapsed time,
and movement speed) of the stop target lens is calculated based
on count values of a clocking timer and a pulse for position
detection (lenspositiondetection pulse information) (Step S32).
Since the fact that an absolute position of the stop targett.lens
is specifiéd based on a sensor detecting a reference position
of the stop target lens and a signal from a sensor detecting
movement of the stop target lens or rotation of the DC motor
(lens position detection pulse information) and the technology
for calculating elapsed time, movement speed of the stop target
lens and the like by using a count value of the clocking timer
are well known, and thus, details thereof will be omitted.

Next, a target (ideal) state indicated by the target (ideal)
deceleration curve and the calculated current state are compared
(Step S34). Here, examples of the target (ideal) deceleration
curve are shown in FIGS. 6A to 6C and FIG. 7. In the target
(ideal) deceleration curves shown in FIGS. 6A to 6C, the
horizontal axis representis aremainingdistance (remainingpulse
number) from the stop target position O, and the vertical axis

represents movement speed of the stop target lens. 1In the target
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(ideal) deceleration curves, a deceleration start position X
for starting deceleration of the stop target lens, a complete
stop processing start position P for starting complete stop
processing by braking the stop target lens, and movement speed
of the stop target lens in the course thereof are specified.
" In thé target (ideal) deceleration curve shown in FIG. 6A,
the speed is decreased at a constant acceleration from the
deceleration‘start position X to the target stop position O,
and the stop target lens can be stopped more speedy and more
precisely with less vibration and noise. In the target (ideal)
deceleration curve shown in FIG. 6B, in the initial stage of
deceleration start, the stop target lens is braked and the speed
isimmediatelydeceleratedatthémaximumacceleration,thestate
thereof is detected and then the speed is decelefated with a
constant acceieration from such a state to the target stop
ppsition. Therefore, the stop target lens can be stopped
speedier while the precision is maintained. 'In the target
(ideal) deceleration curve shown in FIG. 6C, the acceleration
in the initial stage of deceleration is moderately changed so
that vibration and noise can be further inhibited.

Further, in the target (ideal) deceleration curve shown
in FIG. 7, the horizontal axis represents a drive processing
time T, and the vertical axis represents a remaining pulse number
x to the stop target 'position. In this target (ideal)
decelerationcurve, adecelerationprocessingstart pulse number

indicating time to start deceleration of the stop target lens
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is specified.

As above, the target (ideal) deceleration curve. can be
specified by the relation between the remaining distance
(remaining pulse number) in relation to the target stop position
O and the elapsed time, can be specified by the relation between
the”remaiﬁing distance (remaining pulse number) in relation to
the target stop position and the movement speed, or can be
specified by 6ther methods. Further, the shape of the target
(ideal) deceleration curve can be changed according to the
purpose such as giving priority to speed, precision, or
smoothness. Otherwise, the shape of the target (ideal)
deceleration curve can be selected by a user from a plurality
of choices. Further, specific values indicated by the target
(ideal) deceleration curve can be calculated by a calculation
formula corresponding to the shape of the curve in each case,
or these specific values can be stored in the table in advance.

That is, when the stop target lens is located still far
from the stop target position, there is no risk that the stop
target lens is not able to be stopped at the stop target position
even if the movement speed is relatively fast. In this case,
if the movement speed is excessively slow, the elapsed time to
the stop target position becomes long. Meanwhile, when the stop
target lens is located more close to the stop target position,
the stop target lens is ndt able to be stopped at the stop target
position unless the movement speed is slowed. Therefore, at

least just before the stop target lens reaches the stop target
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position, stop processing is performed in accordance with the
gradual deceleration curve in which as the stop target lens
graduallyapproaches the stop target position, themovement speed
is gradually slowed. Thereby, elapsed time to stop the stop
target lens can be shortened, and precision of the stop position
caﬂ‘be iﬁbroved.

Further, in the whole course from start to completion of
the movement étop processing of the stop target lens, the stop
processing is performed in éccordance with the :gradual
deceleration curve in which the acceleration in decelerating
the movement speed of the stop target lens is not excessively
high. Thereby, smooth stop processing can be performed so that
vibration and noise in deceleration are not large.

After comparison between the target (ideal) state indicated
by the target kideal) deceleration curve and the calculated
current state in Step $34, whether or not the stop target lens
is in the range of complete stop processing (befween P and O)
is judged (Step S36). Here, when the stop target lens is not
in the range of complete stop processing, that is when the stop
target lens has not reached the complete stop processing start
position P yet, whether or not the stop target lens is in the
range of deceleration processing (between X and P) is judged
(Step S38). Then, when the stop target lens is not in the range
of complete stop procesSing or in the range of deceleration
processing, the stop target lens is judged not to have reached

the deceleration start position X, and the current drive state
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is maintained (Step S40). Then, the flow is returned to Step
S32, and the foregoihg processing steps are repeated.

When the stop target lens is not in the range of complete
stop processing but is in the range of deceleration processing,
the stop target lens is judged to have reached the deceleration
staét position X. Then, deviance of the current state from the
deceleration curve is verified, and whether or not deceleration
is lacked, whefher or not deceleration is excessive, and whether
or not deceleration is appropriaté are judged (Step S42). Here,
when the deviation shows deceleration lack, a command is sent
to the motor driver 14-1 to increase the ON ratio of PWM drive
or the voltage applied by a given amount (Step S44). Otherwise,
when the deviation shows excessive deceleration, a command is
sent to the motor driver 14-1 to decrease the ON ratio of PWM
drive or the voltage applied by a given amount.

When control is made to approximate the current state to

the target (ideal) deceleration curve in the Case that the

'foregoing deceleration lack or the foregoing excessive

deceleration is detected, adjustment may be made only by the
ON ratio of PWM drive or only by the voltage applied, or by the
both. Further, intheinitial stage of deceleration, adjustment
may be made mainly by the ON ratio of PWM drive, on the other
hand, in the final stage of deceleration, adjustment may be made
mainly by the voltage applied. Further, deceleration may be
adjusted by Ausing the output ON/OFF control line instead of the

serial communication control line.
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For example, when the target (ideal) deceleration curve
shown in FIG. 7 is used, in the case that the deviation after
start of the deceleration processing is appropriate, control
as shown in FIG. 8 may be made according to the case of direction
A or direction B. In FIG. 8, intermittent stop processing time
reﬁfesenfé OFF time in PWM drive, and intermittent_drive
processing time represents ON time in PWM drive. Further, a
drive voltagé corresponds to the foregoing voltage applied.

Meanwhile, when the deviation is appropriate or when the
foregoing control is finished, the flow is returned to Step S32,
and the foregoing processing steps are repeated until the stop
target lens enters in the range of complete stop processing.
Then, when the stop target lens enters in the range of complete
stop processing, for example, when the stop target lens reaches
thecompletestépprocessingstartpositionPafterdeceleration,
command is sent to the motor driver 14-1 to brake the DC motor,
and the complete stop processing is executed (Step S48). 1In
thisembodiment,outputfromthenmtordriverl4-1iscwntrolled
in the OFF (impedance) state by using the output ON/OFF control
line. Here, deceleration in the OFF (high impedance) state is
deceleration more moderate than deceleration at "L" level.
Therefore, it is possible that by setting the output ON/OFF
control line to "L" level (or by other added control line), both
the motor + side output and the motor - side output from the
motor drivér 14-1 are set to "L" level. In this case, when the

DC motor is completely stopped, by setting the ON/OFF control
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line to "L" level instead of the serial communication control
line, the communication load may be decreased. Then, when the
complete stop processing is completed and the DCmotor is stopped,
the foregoing processing is finished.

Here, FIG. 9A shows an exaﬁple of‘change of the voltage
apéiied to the DC motor by the control method according to this
embodiment. FIG. 9B is a conceptual diagram showing an example
of lens position detection pulse from the lens unit 11. FIG.
9A shows a case where adjustmént is made by both the ON ratio
of PWM drive and the voltage applied. In this case, normal drive
is made by supplying a given voltage applied to the deceleration
start position X. When the stop target lens reaches the
deceleration start position X, the ON ratio of PWM drive is
gradually reduced, and the voltage applied is gradually reduced.
When the stop target lens reaches the complete stop processing
start position P, the stop target lens is completely stopped
by setting the voltage applied to "0." Furtharwhetherthestop
target lens reaches the deceleration start position X or the
complete stop processing start position P may be found by
calculation based on the count value of pulse for position
detection (lens position detection pulse information) shown in

FIG. 9B and the counting timer as described above.

In this regard, the movement control program for moving
a given mechanism section, which is an embodiment of the present
invention, is stored in a memory (for example, a ROM, etc.) of

the apparatus (for example, a camera apparatus) as the computer
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program product. However, in the case of producing, marketing,
etc., themovement control programrecorded on a recording medium,
the program should also be included in the scope of protection.
In that case, a recording medium, on which the movement control

program is recorded, should be protected.

"While the present inventionv has been described with
reference to the preferred embodiments, it is intended that the
invention be not 1limited by any of the details of the description
therein but includes all the embodiments which fall within the

scope of the appended claims.
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CLAIMS

1. A camera apparatus, comprising:

a lens unit (11) composed of lenses and a DC motor for moving
the lenses;

amotordriver(14—1)foroutputtingédrivesignalfordriving
th; DC méfor according to inputted command; and

a control section (20) for controlling contents and timing
of the command outputted to the motor driver in order to move
the lens to a position corresponding to a zoom magnificétion
and a focal length,

the drive signal is defined as a signal for controlling
electrical power applied to a coil of the DC motor by PWM control
or voltage control,

the command is defined as a command for designating an ON/OFF
ratio in the PWM control or a voltage applied to the coil, and

the control section (20) sequentially specifies a current
positionofthe1ensbasedonapositiondetectionsignaloutputted
from the lens unit, and controls the contents of the. command
outputted in each timing until the lens reaches a stop target
position so that movement speed of the lens is gradually slowed

as the lens approaches the stop target position.

2. The cameraapparatus according toclaiml, wherein the command
is defined as a command for designating both the ON/OFF ratio
in the PWMAcontrol and the voltage applied to the coil, and

the control section (20) outputs the command in the each
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timing so that the ON ratio in the PWM control is gradually

decreased while the voltage applied to the coil is gradually

decreased as the lens approaches the stop target position.

3. Thecameraapparatusaccordingtoclahnl,whereinthecontrol
secéion (26) outputs the command to move the lens at a constant
speed until the lens reaches a first distance in relation to
the stop targét position, and outputs the command to gradually
decelerate the movement speed of the lens from after the lens
reaches the first distance to until the lens reaches a second

distance.

4. The movement controller according to claim 3, wherein the
control section (20) outputs command to stop rotation of the
DC motor when the lens reaches the second distance in relation

to the stop target position.

5. The camera apparatus according to claims 1 comprises a
communication line for transmitting given data from the control
section (20) to the motor driver by serial transfer;

wherein the control section (20) transmits the command to

the motor driver (14-1) by utilizing the communication line.

6. The movement controiler according to claim 3 comprises:
a communication line for transmitting given data from the

control section to the motor driver;
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a control line for directly controlling the drive signal
outputted from the motor driver by the control section; and

wherein the control section (20) controls the motor driver
(14-1)bytranSmittingthecommandbyutilizingthecommunication
line until the lens reaches the second distance in relation to
theﬂstop target position, and directly stops output of the motor
driver (14-1) byutilizing the control line after the lens reaches

the second distance in relation to the stop target position.

7. Themovement controlleraccordingtoclaiml, whereinrelation
between distance and speed or relation between distance and time
is specified by a deceleration curve so that movement speed of
the lens is gradually slowed as the lens approaches the stop
target position; and

the controi means (20) sets a second designation value as
a next designation value whose amount is decreased by a given
amount than a first designation value as a currént designation
value in the case where a current deceleration state of the lens
is in the deceleration state as indicated by the deceleration
curve when a designation value for designating the ON ratio in
the PWM control or the voltage applied to the coil is sequentially

changed.

8. The movement controller according to claim 7, wherein when
the designation value for designating the ON ratio in the PWM

controlor thevoltage appliedtothecoilis sequentiallychanged,
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in the case where the current deceleration state of the lens
is in the excessive deceleration state compared to the
deceleration curve, the control means (20) sets a designation
value which is larger than the second designation value as a
next designation wvalue, and in the case where the current
deéeleration state of the lens is in the deceleration lack state
compared to the deceleration curve, the control means (20) sets
a designation.value which is smal;er than the second designation

value as a next designation value.

9. An electronic apparatus, comprising:

a mechanism unit (11) composed of a given mechanism section
and a DC motor for moving the mechanism section;

amotordriver (14-1) foroutputtingadrivesignal fordriving
the DC motor according to inputted command; and

a control section for controlling contents and timing of
the command outputfed to the motor driver in order to move the
mechanism section to a designated position,

the drive signal is defined as a signal for controlling
electrical power to be applied to a coil of the DC motor by PWM
control or voltage control,

the command is defined as a command for designating an ON/OFF
ratio in the PWM control or a voltage applied to the coil, and

the control section.(ZO) sequentially specifies a current
position of the mechanism section based on a position detection

signal outputted from the mechanism unit, and controls the
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contents of the command outputted in each timing until the

mechanism section reaches a stop target position so that movement
speed of themechanismsection is gradually slowedas themechanism

section approaches the stop target position.

10.“ The camera apparatus according to claim 9, wherein the
command is defined as a command for designating both the ON/OFF
ratio in the ?WM control and the voltage applied to the coil,
and

the control section (20) outputs the command in the each
timing so that the ON ratio in the PWM control is gradually
decreased while the voltage applied to the coil is gradually
decreased as the mechanism section approaches the stop target

position.

11. A movement controller for moving a given mechanism section
to a designated stop target position by a DC motdr, comprising:

a drive control means (1l4-1) for driving the DC motor to
move the given mechanism section in the direction of the stop
target position;

a deceleration control means (14-1) for gradually
decelerating rotational speed of the DC motor when the mechanism
section in transit approaches the stop target position past a
first distance; and

a stop control means (14-1) for completely stopping the

mechanism section by braking rotation of the DC motor when the
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mechanism section decelerated by the deceleration control means

approaches the stop target position past a second distance.

12. The movement gontroller according to claim 11, wherein the
deceleration control means (14-1) gradually decelerates the
rotgtionéi speed of the DC motor by controlling a duty‘ratio
of a voltage applied which is intermittently supplied to the

DC motor.

13. The movement controller according to claim 11, wherein the
deceleration control means (14-1) gradually decelerates the
rotational speed of the DC motor by controlling a voltage value

of a voltage applied which is supplied to the DC motor.

14. Thelnovemént controller according to claim 11, wherein the
deceleration control means (l4-1) comprises:

a first deceleration means (14-1) for controlling a duty
ratio of a voltage applied which is intermittently supplied to
the DC motor;

a second decelerationmeans (14-1) for controlling a voltage
value of a voltage applied whiqh is supplied to the DC motor;
and

wherein the deceleration control means (14-1) gradually
decelerates the rotational speed of the DC motor by using both
the first déceleration means and the second deceleration means

together.
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15. The movement controller according to claim 11 comprises:

a specifying means (30-1) for specifying a distance of the
mechanism section in relation to the stop target position and
movement speed of the mechanisﬁ section at the distance;

>a disfénce detection means (20) for detecting the distance
of the mechanism section in relation to the stop target position;
and

wherein the deceleration control means (20) controls the
rotational speed of the DC motor so that movement speed of the
mechanism section becomes the movement speed specified by the
specifying means in relation to the distance detected by the

distance detection means.

16. The movement controller according to claim 15, wherein when
the stop control means applies the brake to completely stop

rotation of the DC motor, the specifyinglneans (30-1) specifies

movement speed of the mechanism section as the maximum movement

speed at which the mechanism section can be completely stopped

at the stop target position.

17. The movement controller according to claim 16 comprises:

the specifying means (30-1) for specifying elapsed time from
starting gradual deceleration and distance of the mechanism
section in relation to the stop target position in the elapsed

time;
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an elapsed time detectionmeans (20) fordetecting the elapsed
time from starting the gradual deceleration;

a distance detection means (20) for detecting the distance
of the mechanism section in relation to the stop target position;
and

o wherein the deceleration control means (20) controls the
rotational speéd of the DC motor so that the distance of the
mechanismsecfioninrelationtothestdptargetpositionbecomes
the distance specified by the épecifying means in relafion to

the elapsed time detected by the elapsed time detection means.

18. A camera apparatus for moving a lens in an imaging section
to a designated stop target position by a DC motor, comprising:

a drive control means (20) for driving the DC motor.to move
the lens in the direction of the stop target position;

adeceleration control means (20) for gradually decelerating
rotationalspeedoftheDCmotorwhenthelensintransitapproaches
the stop target position past a first distance: and .

a stop control means (20) for completely stopping the lens
by braking rotation of the DC motor when the lens decelerated
by the deceleration control means approaches the stop target

position past a second distance.

19. The camera apparatus according to claim 18, wherein the lens
(11) includes a zoom lens and a focus lens, and

the stop target position is composed of a first stop target
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position of the zoom lens in relation to a designated zoom

magnification and a second stop target position of the focus

lens in relation to an object distance.

20. The camera apparatus according to claim 19 comprises:

aspeéifyingmeans(30—1)forspecifyingtherelationbetween
a position of the zoom lens and a position of thg_focus lens
as correspondéncg relation;

a determination means (20) fbr determining the first stop
targetpositionofthezoomlensandthesecondstoptargetposition
of the focus lens based on the correspondence relation specified
by the specifying means before moving the zoom lens and the focus
lens; and

wherein the stop control means (20) and the deceleration
control means (20) control deceleration and brake of the DC motor
based on the first stop target position of the zoom lens and
the second stop target position of fhe focus lens which are

determined by the determination means.

21. The camera apparatus according to claim 20, wherein the
specifying means (30-1) stores a position of the zoom lens for
each zoom magnification in multiple stages and a position of
the focus lens corresponding to an object distance for every
zoom magnification in the multiple stages, and
whenzoommagnificationchangeisdirectedbyamﬂmmographer,

the determination means (20) determines the position of the zoom
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lens corresponding to the directed zoom magnification stored

in the specifying means (30-1) as the first stop target position

of the zoom lens, and determines the position of the focus lens

corresponding to a current object distance in the directed zoom

magnification stored in the specifying means (30-1) as the second

stop target position of the focus lens.

22, Amovemeﬂtcontrolmethodofmovingagivenmechanismsection
to a designated stop target position by a DC motor, the method
comprising: -

a drive control step of driving the DC motor to move the
given mechanism section in the direction of the stop target
position;

a deceleration control step of gradually decelerating
rotational speed of the DC motor when the mechanism section in
transit approaches the stop target position past a fast distance;
and

a stop control step of completely stopping the mechanism
section by braking rotation of the DC motor when the decelerated
mechanism section approaches the stop target position past a

second distance.

23. The movement control method according to claim 22, wherein
the deceleration control-step gradually decelerates rotational
speed of the DC motor by controlling a duty ratio of a voltage

applied which is intermittently supplied to the DC motor.
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24. The movement control method according to claim 22, wherein
the deceleration control step gradually decelerates rotational
speed of the DC motor by controlling a voltage value of a voltage

applied which is supplied to the DC motor.

25. The movement control method according to claim 22 further
comprises:

a specifying step of specifying a distance of thelneéhanism
section in relation to the stop target position and movement
speed of the mechanism section at the distance;

a distance detection step of detecting the distance of the
mechanism section in relation to the stop target position;

wherein the deceleration control step controls rotational
speed of the DC motor so that movement speed of the mechanism
section becomes the movement speed specified by the specifying
stepinrelationtothedistancedetectedbythedistancedetection

step.

26. Amovement control programexecutedby aprocessor formoving
a given mechanism section to a designated stop target position
by a DC motor, comprising:

a drive control step of driving the DC motor to move the
given mechanism section in the direction of the stop target
position;

a deceleration control step of gradually decelerating
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rotational speed of the DC motor when the mechanism section in
transit approaches the stop target positionpastafirstdistance;
and

a stop control step of completely stopping the mechanism
section by braking rotation of the DC motor when the decelerated
mecﬁanism section approaches the stop target position past a

second distance.
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FIG.4
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FIG.5
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FIG.8
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