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INTERCHANGEABLE LENS CAMERA,
CAMERA BODY, LENS UNIT, AND BUSY
SIGNAL CONTROL METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of co-pending
application Ser. No. 14/311,795, filed on Jun. 23, 2014, which
is the National Stage Entry of PCT International Application
No. PCT/IP2012/082029, filed on Dec. 11, 2012, which
claims priority under 35 U.S.C. §119(a) to Japanese Patent
Application No. 2011-289517, filed in Japan on Dec. 28,
2011, all of which are hereby expressly incorporated by ref-
erence into the present application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an interchangeable
lens camera with an interchangeable lens unit having a taking
lens, a camera body, the lens unit, and a busy signal control
method.

[0004] 2. Description of the Related Art

[0005] Interchangeable lens cameras including a camera
body to and from which a lens unit with a taking lens is
attachable and detachable have been widely available. Gen-
eral examples of an interchangeable lens camera are a single-
lens reflex camera including a reflective mirror which reflects
incident light of the lens unit for introduction to an optical
view finder, and a mirrorless single-lens reflex camera from
which the reflective mirror is omitted. Also, in addition to an
interchangeable lens camera having an image pickup device
provided to the camera body, an interchangeable lens camera
having an image pickup device to the lens unit has been
known.

[0006] PTL 1 discloses the structure of an interchangeable
lens camera with a lens unit attachable to and detachable from
a camera body, where a control signal is transmitted from the
camera body to the lens unit.

[0007] PTL 2 discloses the structure of an interchangeable
lens camera with a lens unit (accessory) attachable to and
detachable from the camera body, where a clock signal line
for the lens unit to synchronize with the camera body for
communication is set at a Low level, thereby notifying the
camera body of a busy state.

CITATION LIST

Patent Literature

[0008] PTL 1: Japanese Patent Application Laid-Open No.
2-149073

[0009] PTL 2: Japanese Patent Application Laid-Open No.
6-3582

SUMMARY OF THE INVENTION

[0010] However, when the camera body and the lens unit
each notify its counterpart of a busy state, it is difficult to
efficiently confirm the busy state without wasteful communi-
cations.

[0011] PTL 1 merely discloses that a control signal is trans-
mitted from the camera body to the lens unit. When an inquiry
about a busy state and a response indicating whether the state
is busy are made by using data communications as described
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in PTL 1, such an inquiry and response are repeated many
times during a busy period, leading to wasteful communica-
tions.

[0012] Moreover, while it can be thought as described in
PTL 2 that a notification of a busy state is made at a specific
signal level (for example, a Low level) of a signal line, it is
merely possible to fixedly notify a busy state of a predeter-
mined specific operation. If the number of types of operation
increases, a plurality of busy signal terminals are required to
be provided to the camera body and the lens unit, and also the
load of monitoring on a busy notification receiving side
increases.

[0013] The present invention is made in view of these cir-
cumstances, and has an object of providing an interchange-
able lens camera, camera body, lens unit, and busy signal
control method capable of efficiently confirming a busy state
without wasteful communications even if a plurality of types
of operation can be performed.

[0014] The present invention provides an interchangeable
lens camera including a camera body and a lens unit attach-
able to and detachable from the camera body, wherein each of
the camera body and the lens unit includes a communication
signal terminal for instruction from the camera body to the
lens unit, busy signal terminals for a busy signal indicating
whether now is during a period of an operation, and a com-
municating part which performs communications via the
communication signal terminal and the busy signal terminal,
the communicating part of the camera body transmits via the
communication signal terminal to the lens unit a busy signal
control instruction that can indicate a type of'an operation that
can be performed by the lens unit and indicates a type of an
operation of a notification target of the busy signal, and the
communicating part of the lens unit sets the busy signal to an
ON state only during the operation of the type indicated by the
busy signal control instruction.

[0015] According to the present invention, compared with
the case in which an inquiry about a busy state and response
are repeated in data communications, it is not required to
repeat a busy inquiry and a response many times by using a
busy signal indicating that now is during operation. Also,
compared with the case in which a busy notification is made
only for a predetermined fixed operation by simply using a
busy signal, any type of an operation of a notification target of
the busy signal is indicated by a busy signal control instruc-
tion, thereby selectively and efficiently monitoring a neces-
sary operation only with the paired busy signal terminals
provided to the camera body and the lens unit.

[0016] Inanembodiment, thelensunithas a driven member
and a driving part which drives the driven member, and at
initial position driving of driving the driven member by the
driving part to an initially set position, with the busy signal
control instruction not received from the camera body, the
communicating part of the lens unit sets the busy signal to an
ON state during a period of the initial position driving, and
sets the busy signal to an OFF state when the initial position
driving ends. That is, by making a busy notification without
using a busy signal control instruction normally used, the lens
unit can quickly drive the driven member to the initially set
position without waiting for the busy signal control instruc-
tion.

[0017] In an embodiment, the communicating unit of the
lens unit retains the type of the operation indicated by the
busy signal control instruction in the memory and, every time
the operation of the type retained in the memory is performed,
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the communicating unit of the lens unit sets the busy signal
corresponding to the operation of the type retained in the
memory to an ON state until an operation of another type is
indicated by the busy signal control instruction or until an
instruction of the type of the operation indicated by the busy
signal control instruction is cancelled. That is, the busy signal
control instruction is not required to be transmitted for each
operation, and therefore a wasteful busy signal control
instruction is omitted.

[0018] Inanembodiment, when operations of a plurality of
types are specified by the busy signal control instruction, the
communicating part of the lens unit sets the busy signal to an
ON state when each of the operations of the plurality of types
is started and sets the busy signal to an OFF state when each
of the operations of the plurality of types ends.

[0019] Inanembodiment, when operations of a plurality of
types are specified by the busy signal control instruction, the
communicating part of the lens unit sets the busy signal to an
ON state when a first operation among the operations of the
plurality of types is started and sets the busy signal to an OFF
state when all of the operations end.

[0020] In an embodiment, the lens unit has driving parts
which drive a zoom lens, a focus lens, and an iris, and the
communicating part of the lens unit sets the busy signal to an
ON state during a period of driving by any of the driving parts.
[0021] In an embodiment, when mutually transmitting the
busy signal control instruction that can indicate a type of an
operation that can be performed by the lens unit or the camera
body and indicates a type of an operation of a notification
target of the busy signal, the communicating part of the cam-
era body transmits to the lens unit the busy signal control
instruction including information indicating that a controller
of'the busy signal is the camera body when an operation to be
performed by the camera body is selected as the notification
target of the busy signal, and transmits to the lens unit the busy
signal control instruction including information indicating
that the controller of the busy signal is the lens unit when an
operation to be performed by the lens unit is selected as the
notification target of the busy signal.

[0022] In an embodiment, the camera body has an image
pickup device, and the communicating part of the camera
body sets the busy signal ON during an exposure period of the
image pickup device.

[0023] Note in the present invention that “operation” for
instruction with the busy signal control instruction is not
restricted to a mechanical operation of the focus lens, the
zoom lens, the iris, or the like, but may be an electrical
operation such as exposure of the image pickup device, signal
processing, read and write of a storage device, or the like, or
a software processing operation such as a computing process.
[0024] According to the present invention, when the cam-
era body and the lens unit each notify its counterpart that now
is during a period of an operation, a busy state can be effi-
ciently confirmed without wasteful communication.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG.1 is a perspective view of a front outer view of
an interchangeable lens camera according to an embodiment
of the present invention.

[0026] FIG.2isablockdiagram of an entire structure of the
interchangeable lens camera of FIG. 1.

[0027] FIG. 3 is a descriptive diagram of a body mount
(body-side mount part), a lens mount (lens-side mount part),
and their peripheral parts.

Aug. 13,2015

[0028] FIG. 4 is a timing chart of an example of a busy
signal control process.

[0029] FIG.5isaflowchart of an example of the busy signal
control process in a lens unit.

[0030] FIG. 6 is a timing chart of an example of change in
voltage level of each terminal when a camera body is powered
ON.

[0031] FIG.7is aflowchart of an example of the busy signal
control process in a camera body.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0032] Embodiments of the present invention are described
in detail below according to the attached drawings.

[0033] FIG.11is a perspective view of a front outer view of
an interchangeable lens camera (hereinafter refer to a “cam-
era”) according to an embodiment of the present invention.

[0034] As depicted in FIG. 1, a camera 10 of the present
embodiment includes a lens unit 100 and a camera body 200.
The lens unit 100 includes a lens mount 160 (lens-side mount
part) attachable to and detachable from a body mount 260
(body-side mount part), which will be described further
below, of the camera body 200. The lens unit 100 of this
example is in a cylindrical shape, and has the lens mount 160
formed at an end of the lens unit 100. The camera body 200
includes a body mount 260 to and from which the lens mount
160 of the lens unit 100 is attachable and detachable. The
camera body 200 of this example is in a box shape, and has the
body mount 260 formed approximately at the center of the
front surface of the camera body 200. With the lens mount 160
of the lens unit 100 mounted on the body mount 260 of the
camera body 200, the lens unit 100 is attachably and detach-
ably mounted on the camera body 200.

[0035] The lens mount 160 and the body mount 260 are
each provided with a plurality of terminals as contacts. While
only terminals 260a of the body mount 260 are depicted in
FIG. 1, terminals are provided also to the lens mount 160.
When the lens mount 160 is mounted on the body mount 260,
the terminals of the lens mount 160 and the body mount 260
abut on each other for conduction. In this example, the plu-
rality of terminals 260qa of the body mount 260 and the plu-
rality of terminals of the lens mount 160 are provided along a
circumferential direction of the lens unit 100.

[0036] On the front surface of the camera body 200, a flash
20 (built-in strobe) for radiating a subject with illumination
light is provided. On the upper surface of the camera body
200, a release button 22, a power supply switch 24, and a dial
26 are provided. Also, on the back surface of the camera body
200 not depicted, a monitor (216 in FIG. 2), which will be
described further below, and various buttons are provided.

[0037] The release button 22 functions as photographing
instruction input means for inputting a photographing
instruction, and is configured of a type of so-called two steps,
“halfway press” and “full press”. In the camera 10, with the
release button 22 pressed halfway down, AE (Automatic
Exposure) and AF (Auto Focus) are caused to function. With
a full press, photographing is performed.

[0038] The power supply switch 24 is configured of a slide-
type switch in this example. With a slide operation of the
power supply switch 24, the camera body 200 is powered
ON/OFF. Note that the power supply switch 24 is not
restricted to one of a slide operation type, and the placement
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location is not restrictive, either. For example, the power
supply switch 24 may be placed on the back surface of the
camera body 200.

[0039] The dial 26 is a rotation-type operation member, and
functions as means for switching the mode of the camera 10.
The camera 10 can be set to a “photographing mode” in which
an image of a subject is recorded by photographing the sub-
ject with a rotating operation of the dial 26 or to a “replay
mode” in which the recorded image is replayed.

[0040] FIG.2is ablock diagram of an entire structure of the
camera 10.
[0041] The lens unit 100 includes a photographing optical

system 102 (a zoom lens 104, a focus lens 106, and an iris
108), a zoom lens control part 114, a focus lens control part
116, an iris control part 118, a lens CPU 120, a flash ROM
126, a lens communicating part 150 (lens-side communicat-
ing part), and the lens mount 160 (lens-side mount part).
[0042] The photographing optical system 102 has the zoom
lens 104, the focus lens 106, and the iris 108. The zoom lens
control part 114 controls the position of the zoom lens 104 by
following an instruction from the lens CPU 120. The focus
lens control part 116 controls the position of the focus lens
106 by following an instruction from the lens CPU 120. The
iris control part 118 controls an opening area of the iris 108 by
following an instruction from the lens CPU 120.

[0043] The lens CPU 120 is a CPU (Central Processing
Unit) of the lens unit 100, and has a ROM 124 and a RAM 122
incorporated therein.

[0044] The flash ROM 126 is a non-volatile memory for
storing a program or the like downloaded from the camera
body 200.

[0045] The lens CPU 120 controls each part of the lens unit
100 by following a control program stored in the ROM 124 or
the flash ROM 126, with the RAM 122 taken as a work area.
[0046] With the lens mount 160 mounted on the body
mount 260 of the camera body 200, the lens communicating
part 150 communicates with the camera body 200 via a plu-
rality of signal terminals (lens-side signal terminal), which
will be described further below, provided on the lens mount
160.

[0047] The camera body 200 includes an image pickup
device (MOS type or CCD type) 201, an image-pickup-de-
vice control part 202, an analog signal processing part 203, an
A/D converter 204, an image input controller 205, a digital
signal processing part 206, a RAM 207, a compression/de-
compression processing part 208, a media control part 210, a
memory card 212, a display control part 214, a monitor 216,
a body CPU 220 (body control part), an operating part 222, a
timepiece part 224, a flash ROM 226, a ROM 228, an AF
detecting part 230, an AE/AWB detecting part 232, a power
supply control part 240, a battery 242 (power supply), a flash
control part 246, a body communicating part 250 (lens-side
communicating part), and the body mount 260 (body-side
mount part).

[0048] The image pickup device 201 is configured of an
image sensor for photographing a subject. An optical image
of the subject formed by the photographing optical system
102 of the lens unit 100 on a light-receiving surface of the
image pickup device 201 is converted by the image pickup
device 201 to an electrical signal. Examples of the image
pickup device 201 include a MOS (Meta Oxide Semiconduc-
tor)-type image sensor and a CCD (Charge Coupled Device)-
type image sensor.
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[0049] The image-pickup-device control part 202 controls
photographing timing of the image pickup device 201, expo-
sure time, and others by following an instruction from the
body CPU 220.

[0050] The analog signal processing part 203 performs
various analog signal processes on an analog image signal
obtained by photographing a subject with the image pickup
device 201. The analog signal processing part 203 of this
example is configured to include a sampling hold circuit, a
color separation circuit, a gain adjustment circuit, and others.
[0051] The A/D converter 204 converts the analog image
signal outputted from the analog signal processing part 203 to
a digital image signal.

[0052] The image input controller 205 temporarily stores
the digital image signal outputted from the A/D converter 204
in the RAM 207 as image data. Note that when the image
pickup device 201 is a MOS-type image pickup device, the
A/D converter 204 is usually incorporated in the image
pickup device 201.

[0053] The digital signal processing part 206 performs
various digital signal processes on image data stored in the
RAM 207. The digital signal processing part 206 of this
example is configured to include a luminance and color-
difference signal generation circuit, a gamma correction cir-
cuit, a sharpness correction circuit, a contrast correction cir-
cuit, a white balance correction circuit, and others.

[0054] The compression/decompression processing part
208 performs a compression process on non-compressed
image data stored in the RAM 207. Also, the compression/
decompression processing part 208 performs a decompres-
sion process on compressed image data.

[0055] The media control part 210 performs control of
recording the image data compressed by the compression/
decompression processing part 208 in the memory card 212.
Also, the media control part 210 performs control of reading
compressed image data from the memory card 212.

[0056] The display control part 214 performs control of
causing non-compressed data stored in the RAM 207 to be
displayed on the monitor 216.

[0057] The monitor 216 is configured of a display device
such as, for example, a liquid-crystal display device or an
organic EL display device.

[0058] When a live view image is displayed on the monitor
216, digital image signals successively generated by the digi-
tal signal processing part 206 are temporarily stored in the
RAM 207. The display control part 214 converts the digital
image signals temporarily stored in the RAM 207 to a signal
format for display, and sequentially outputs the resultant sig-
nals to the monitor 216. With this, the photographing image is
displayed on the monitor 216 in a real time manner, and
photographing as using the monitor 216 as an electronic view
finder can be performed.

[0059] When photographing of a subject and recording of a
subject image are performed, the release button 22 is pressed
halfway down, thereby performing AE control and AF control
under the control of the body CPU 220, and photographing is
performed with a full press. The image obtained by photo-
graphing is compressed in a predetermined compression for-
mat (for example, JPEG format) by the compression/decom-
pression processing part 208. The compressed image data is
provided with a necessary accessary information such as an
photographing date and time and photographing conditions to
be formed as an image file, and is then stored in the memory
card 212 via the media control part 210.
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[0060] The body CPU 220 performs centralized control
over the operation of the entire camera 10. Also, the body
CPU 220 forms a mount determining part which determines
whether the lens unit 100 is mounted on the body mount 260.
A lens mount determining process by the body CPU 220 will
be described in detail further below.

[0061] The operating part 222 is configured to include the
release button 22, the power supply switch 24, and the dial 26
depicted in FIG. 1. The body CPU 220 controls each part of
the camera 10 based on an input from the operating unit 222
or the like.

[0062] The timepiece part 224 measures time as a timer
based on an instruction from the body CPU 220. Also, the
timepiece part 224 measures current year, month, day, and
time as a calendar.

[0063] The flash ROM 226 is a readable and writable non-
volatile memory, and stores setting information.

[0064] Inthe ROM 228, the control program to be executed
by the body CPU 220 and various data required for control are
recorded. The body CPU 220 controls each part of the camera
10 by following the control program stored in the ROM 228,
with the RAM 207 taken as a work area.

[0065] The AF detecting part 230 calculates a numerical
value required for AF (auto focus) control based on a digital
image signal. In the case of so-called contrast AF, for
example, an integrated value (focus evaluation value) ofhigh-
frequency components of G signal in a predetermined AF area
is calculated. The body CPU 220 moves the focus lens 106 to
a position where the focus evaluation value is maximum.
Note that AF is not restricted to contrast AF. For example, AF
of a phase-difference type may be performed.

[0066] The AE/AWB detecting part 232 calculates a
numerical value required fro AE (auto exposure) control and
AWB (auto white balance) control based on a digital image
signal. The body CPU 220 calculates brightness (subject
luminance) of the subject based on the numerical value
obtained from the AE/AWB detecting part 232, and deter-
mines an iris value and a shutter speed from a predetermined
program diagram.

[0067] The power supply control part 240 provides each
part of the camera body 200 with a power supply voltage
supplied from the battery 242 by following an instruction
from the body CPU 220. Also, the power supply control part
240 provides each part of the lens unit 100 with a power
supply voltage supplied from the battery 242 via the body
mount 260 and the lens mount 160.

[0068] The lens power supply switch 244 switches between
ON/OFF and the level of a power supply voltage to be sup-
plied to the lens unit 100 via the body mount 260 and the lens
mount 160 by following an instruction from the body CPU
220.

[0069] The flash control part 246 controls light emission of
the flash 20 by following an instruction from the body CPU
220.

[0070] The body communicating part 250 performs signal
transmission and reception (communications) between the
body mount 260 and the lens communicating part 150 of the
lens unit 100 connected via the lens mount 160 by following
an instruction from the body CPU 220. On the other hand, by
following an instruction from the lens CPU 120, the lens
communicating part 150 performs signal transmission and
reception (communications) between the lens mount 160 and
the body communicating part 250 of the camera body 200
connected via the body mount 260.
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[0071] [Embodiment of Mount Part]

[0072] FIG. 3 depicts the body mount 260, the lens mount
160, and their peripheral parts. With the lens mount 160
mounted on the body mount 260, the plurality of terminals (in
this example, a number “01” to a number “10” of FIG. 3) of
the body mount 260 respectively abut on the plurality of
terminals of the lens mount 160.

[0073] A first terminal (+5 V terminal) of the body mount
260 is a first body-side power supply terminal for providing a
voltage of +5 V of the battery 242 from the camera body 200
to the lens unit 100. A first terminal (+5 V terminal) of the
body mount 260 is connected to the power supply control part
240 and the battery 242 via the lens power supply switch 244.
[0074] A second terminal (GND terminal) and a third ter-
minal (DGND terminal) of the body mount 260 are body-side
ground terminals for providing 0 V (ground voltage) from the
camera body 200 to the lens unit 100. The second terminal
and the third terminal are connected to the ground of the
camera body 200.

[0075] A fourth terminal to an eighth terminal of the body
mount 260 are a plurality of body-side signal terminals for
transmitting and receiving a signal to and from the lens unit
100.

[0076] The fourth terminal INTR_BUSY signal terminal)
of'the body mount 260 is a body-side busy signal terminal for
notifying the camera body 200 from the lens unit 100 whether
the lens unit 100 is during a period of a specific operation. By
using this fourth terminal, the lens unit 100 may be notified
from the camera body 200 of a specific operation period of the
camera body 200. In this example, a High level (high poten-
tial) indicates that the relevant part is during a non-operation
period and a Low level (low potential) indicates that the
relevant part is during operation (in a busy state).

[0077] The fifth terminal (VSYNC signal terminal) of the
body mount 260 is a body-side signal terminal for synchro-
nization between the camera body 200 and the lens unit 100.
[0078] The sixth terminal (MT_MOSI signal terminal), the
seventh terminal (MT_SCK signal terminal), and the eighth
terminal (MT_SIMO signal terminal) of the body mount 260
are body-side communication signal terminals for serial com-
munications between the camera body 200 and the lens unit
100. A MT_MOSI signal is a signal outputted from the cam-
era body 200 as a master and inputted to the lens unit 100 as
aslave. A MT_SCK signal is a clock signal provided from the
camera body 200 as a master to the lens unit 100 as a slave.
The MT_SIMO signal is a signal outputted from the lens unit
100 as a slave and inputted to the camera body 200 as a master.
[0079] A ninth terminal (LENS_DET terminal) of the body
mount 260 is a body-side terminal dedicated for detection of
the lens unit 100. Inthis example, a High level (high potential)
indicates that the LENS_DET terminal of the body mount
260 and the LENS_DET terminal ofthe lens mount 160 are in
a non-abutting state (non-mount state), and a Low level (low
potential) indicates that the LENS_DET terminal of the body
mount 260 and the LENS_DET terminal of the lens mount
160 are in an abutting state (mount state).

[0080] A tenth terminal (+3.3 V terminal) of the body
mount 260 is a second body-side power supply terminal for
providing a voltage of +3.3 V of the battery 242 from the
camera body 200 to the lens unit 100.

[0081] The ninth terminal (LENS_DET terminal) of the
body mount 260 is connected to the power supply control unit
240 and the battery 242 via a first pull-up resistor R1. Also,
among the plurality of signal terminals for signal transmis-
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sion and reception (communications) of the body mount 260
(the fourth terminal to the eighth terminals), the sixth terminal
(MT_MOSI signal terminal) is connected to the battery 242
via a second pull-up resistor R2 and the lens power supply
switch 244. In this example, the first pull-up resistor R1 and
the second pull-up resistor R2 have a resistance value of 220
k ohm.

[0082] The second pull-up resistor R2 is connected to the
lens power supply switch 244. With the lens power supply
switch 244 turned OFF (in a non-powered-up state of the lens
unit 100), the sixth terminal (MT_MOSI signal terminal) is
not pulled up. With the lens power supply switch 244 turned
ON by the body CPU 220 (in a powered-up state of the lens
unit 100), the sixth terminal (MT_MOSI signal terminal) is
pulled up. That is, the voltage of the sixth terminal (MT_
MOSI signal terminal) of the lens unit 100 does not become at
a high level only with the power supply switch 24 of the
camera body 200 turned ON, and it was not until the lens
power supply switch 244 is turned ON by the body CPU 220
that the voltage of the sixth terminal (MT_MOSI signal ter-
minal) of the lens unit 100 becomes at a high level. With this,
an erroneous operation of a Lens MC 152 (integrated circuit)
on a lens unit 100 side can be prevented.

[0083] Prior to pre-power-up of the lens unit 100 via a
body-side power supply terminal of the body mount 260, the
body CPU 220 (mount determining part) of the camera body
200 takes only the ninth terminal (LENS_DET terminal) as a
determination target, and determines whether the ninth ter-
minal (LENS_DET terminal) is at a low level. When a deter-
mination is made such that the ninth terminal (LENS_DET
terminal) is at a low level, after pre-power-up of the lens unit
via the body-side power supply terminal of the body mount
260, the body CPU 220 determines whether the LENS_DET
terminal and the sixth terminal (MT_MOSI signal terminal)
at non-communications are both at a low level.

[0084] The ninth terminal (LENS_DET terminal) of the
lens mount 160 is connected to the ground (the GND terminal
and the DGND terminal). Also, among the plurality of signal
terminals (the fourth terminal to the eighth terminal) of the
lens mount 160, the sixth terminal (MT_MOSI signal termi-
nal) is connected to the ground via a pull-down resistor R3 (in
this example, 47 k ohm), which has a resistance value suffi-
ciently small with respect to the pull-up resistor R2.

[0085] The body CPU 220 makes, as the mount determin-
ing part, a determination as to whether the lens mount 160 is
mounted on the body mount 260 (that is, a determination as to
whether the lens unit 100 is mounted on the camera body 200)
based on the voltage (High/Low level) of the ninth terminal
(LENS_DET terminal) of the body mount 260 and the voltage
(High/Low level) of a specific body-side signal terminal (in
this example, the MT_MOSI signal terminal) at non-commu-
nications. Specifically, the body CPU 220 determines that the
lens unit 100 is mounted on the body mount 260 when the
voltage of the LENS_DET terminal of the camera body 200
and the voltage of the MT_MOSI signal terminal at non-
communications are both at a low level.

[0086] Also, by the lens CPU 120, a determination as to
whether the lens mount 160 is mounted on the body mount
260 (that is, a determination as to whether the lens unit 100 is
mounted on the camera body 200) may be made based on the
voltage (High/Low level) of the ninth terminal (LENS_DET
terminal) of the lens mount 160 and the voltage (High/Low
level) of a specific lens-side signal terminal (in this example,
the MT_MOSI signal terminal ) at non-communications. Spe-
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cifically, the lens CPU 120 determines that the lens unit 100 is
mounted on the body mount 260 when the voltage of the
LENS_DET terminal of the lens unit 100 and the voltage of
the MT_MOSI signal terminal at non-communications are
both at a low level.

[0087] Inthe embodiment depicted in FIG. 3, one or more
signal terminals are placed between the MT_MOSI signal
terminal of the body mount 260 (the specific body-side signal
terminal) and each of the power supply terminals (the +5V
terminal and the +3.3 V terminal). Also, one or more signal
terminals are placed between the MT_MOSI signal terminal
of the body mount 260 (the specific body-side signal termi-
nal) and the ground terminals GND and DGND. Furthermore,
one or more signal terminals are placed between the
MT_MOSI signal terminal of the body mount 260 (the spe-
cific body-side signal terminal) and the LENS_DET terminal
dedicated for lens detection. As such, the MT_MOSI signal
terminal for use in mount determination is placed at a position
away from the power supply terminals, the ground terminals,
and the terminal dedicated for lens detection, thereby pre-
venting an erroneous detection due to electric short or the like
and, furthermore, improving accuracy in mount determina-
tion.

[0088] An ASIC 252 (integrated circuit) configuring the
body communicating part 250 has a terminal 254 for detect-
ing a change (High/Low) in potential of the fourth terminal
(hereinafter also referred to as an “INTR_BUSY signal ter-
minal” or a “busy signal terminal”) of the body mount 260, a
terminal 255 for providing a synchronous signal to the fifth
terminal (VSYNC signal terminal) of the body mount 260, an
interface SPI for serial communications using the sixth to
eighth terminals (hereinafter referred to as “communication
signal terminals”) of the body mount 260, a terminal 257 for
detecting a change (High/Low) in potential of the ninth ter-
minal (LENS_DET terminal) of the body mount 260, and
terminals 258 and 259 for updating firmware of the lens unit
100.

[0089] The Lens MC 152 (integrated circuit) configuring
the lens communicating part 150 has a terminal 154 for
detecting a change (High/Low) in potential of the fourth
terminal (INTR_BUSY signal terminal) of the lens mount
160, an interface SPI for serial communications using the
sixth to eighth terminals (communication signal terminals) on
the lens side of the lens mount 160, and a terminal 158 for
updating firmware of the lens unit 100.

[0090] [Example of Busy Signal Control Process]

[0091] FIG. 4 is a timing chart of an example of change in
voltage level of each terminal of the body mount 260 and the
lens mount 160.

[0092] First, from the body communicating part 250 to the
lens communicating part 150, a first INTR_BUSY control
instruction (controller: lens unit, control detail: focus motor
driving) is transmitted via the MT_MOSI signal terminal.
With the first INTR_BUSY control instruction, “controller”
as a subject which controls the signal level of the INTR_
BUSY signal is specified as the lens unit 100, and “control
detail” as a notification target by the busy signal is specified as
focus motor driving. Upon receiving the instruction, the lens
communicating part 150 returns a response to the body com-
municating part 250 via the MT_MISO signal terminal.
[0093] Next, from the body communicating part 250 to the
lens communicating part 150, a first focus motor driving
instruction is transmitted via the MT_MOSI signal terminal.
For example, the instruction is such that the focus lens is
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moved to a x1 pulse position. Upon receiving the instruction,
the lens communicating part 150 returns a response to the
body communicating part 250 via the MT_MISO signal ter-
minal.

[0094] The lens communicating part 150 sets the INTR_
BUSY signal to a Low level (an ON state) while the focus lens
is moved by the focus motor of the focus lens control part 116
(during a focus motor driving period). Also, when driving
ends, the lens communicating part 150 sets the INTR_BUSY
signal to a High level (an OFF state).

[0095] Next, from the body communicating part 250 to the
lens communicating part 150, a second focus motor driving
instruction is transmitted via the MT_MOSI signal terminal.
For example, the instruction is such that the focus lens is
moved to a x2 pulse position. Upon receiving the instruction,
the lens communicating part 150 returns a response to the
body communicating part 250 via the MT_MISO signal ter-
minal.

[0096] The lens communicating part 150 sets the INTR_
BUSY signal at a Low level (an ON state) during the focus
motor driving period. Also, when driving ends, the lens com-
municating part 150 sets the INTR_BUSY signal at a High
level (an OFF state).

[0097] Note in this example that a focus motor driving stop
instruction is transmitted from the body communicating part
250 to the lens communicating part 150 via the MT_MOSI
signal terminal. Upon receiving the instruction, the lens com-
municating part 150 returns a response to the body commu-
nicating part 250 via the MT_MISO signal terminal. In this
example, at the time when driving of the focus motor stops,
the lens communicating part 150 set the INTR_BUSY signal
at a High level (an OFF state).

[0098] Next, from the body communicating part 250 to the
lens communicating part 150, a third focus motor driving
instruction is transmitted via the MT_MOSI signal terminal.
For example, the instruction is such that the focus lens is
moved to a x3 pulse position. Upon receiving the instruction,
the lens communicating part 150 returns a response to the
body communicating part 250 via the MT_MISO signal ter-
minal.

[0099] During the focus motor driving period, the lens
communicating part 150 sets the INTR_BUSY signal at a
Low level (in an ON state).

[0100] Also, from the lens communicating part 150 to the
body communicating part 250, a second INTR_BUSY con-
trol instruction (controller: camera body, control detail: expo-
sure period) is transmitted via the MT_MOSI signal terminal.
With the second INTR_BUSY control instruction, the camera
body 200 is specified as a “controller” as a subject which
controls the signal level of the INTR_BUSY signal, and expo-
sure is specified as a “control detail” as a notification target by
a busy signal. Upon receiving the instruction, the body com-
municating part 250 returns a response to the lens communi-
cating part 150 via the MT_MISO signal terminal.

[0101] The body communicating part 250 sets the INTR_
BUSY signal at a Low level (an ON state) during an exposure
period. Also, when driving ends, the body communicating
part 250 sets the INTR_BUSY signal at a High level (an OFF
state). In this example, notification about an exposure period
with the release button 22 fully pressed with (an S2 switch
turned ON) is made by the INTR_BUSY signal.

[0102] Note that the lens unit 100 has the zoom lens control
part 114, the focus lens control part 116, and the iris control
part 118 as driving parts which drive the zoom lens 104, the
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focus lens 106, and the iris 108, respectively. Also, the zoom
lens control part 114, the focus lens control part 116, and the
iris control part 118 have drive motors for changing the posi-
tion of the zoom lens 104, the position of the focus lens 106,
and the opening of the iris 108, respectively. The lens com-
municating part 150 sets the INTR_BUSY signal to an ON
state during a drive period of the zoom lens 104 by the drive
motor of the zoom lens control part 114, during a drive period
of the focus lens 106 by the drive motor of the focus lens
control part 116, and during a drive period of the iris 108 by
the iris control part 118. However, the INTR_BUSY signal is
set to an ON state only when the INTR_BUSY control signal
indicates “control detail” (notification target of the busy sig-
nal). That is, the present invention is not restricted to make a
notification that all of the focus lens 106, the zoom lens 104,
and the iris 108 are being operated (busy), but may make a
notification that at least one of the focus lens 106, the zoom
lens 104, and the iris 108 is being operated.

[0103] FIG. 5 is a flowchart depicting a flow of an example
of the busy signal control process in the lens unit 100. The
process is performed by the lens CPU 120 according to a
program.

[0104] First, an instruction is received by the lens commu-
nicating part 150 from the body communicating part 250 via
serial communications (step S2).

[0105] Next, a response to the instruction is transmitted by
the lens communicating part 150 to the body communicating
part 250 via serial communications (step S4).

[0106] Next, it is determined whether the received instruc-
tion is an INTR_BUSY signal control instruction (step S6).

[0107] When an INTR_BUSY signal control instruction is
received, the INTR_BUSY signal control instruction is stored
in the RAM 122 (step S8).

[0108] Also, it is determined whether the received instruc-
tion is an operation instruction (such as a focus motor driving
instruction, a zoom motor driving instruction, or an iris motor
driving instruction) (step S10).

[0109] When an operation instruction is received, it is fur-
ther determined whether the operation is the one indicated by
the INTR_BUSY signal control instruction (step S12). That
is, it is determined whether the operation is included as “con-
trol detail” (notification target of the busy signal) in the
INTR_BUSY signal stored in the RAM 122. When the opera-
tion is the one indicated by the INTR_BUSY signal control
instruction, the INTR_BUSY signal is set at a Low level (an
ON state) (step S14), the operation is started (such as focus
motor driving, zoom motor driving, or iris motor driving)
(step S16), and it is determined whether the operation ends
(step S18). When the operation ends, the INTR_BUSY signal
is set at a High level (an OFF state) (step S20).

[0110] In the present embodiment, the camera body 200
and the lens unit 100 each include a communicating part (the
body communicating part 250 and the lens communicating
part 150) which communicates via the communication signal
terminals (the MT_MOSI signal terminal, the MT_MISO
signal terminal, and the MT_SCK signal terminal) and the
INTR_BUSY signal terminal (busy signal terminal). The
body communicating part 250 transmits an INTR_BUSY
signal control instruction which can indicate the type of
operation executable at the lens unit 100 or the camera body
200 and indicating the type of the operation of the notification
target of the INTR_BUSY signal to the lens unit 100. The lens
communicating part 150 and the body communicating part
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250 set the INTR_BUSY signal to an ON state only during a
period of operation of the type indicated by the INTR_BUSY
signal control instruction.

[0111] Also in the present embodiment, the lens commu-
nicating part 150 retains the “controller” and the “control
detail” (type of operation as a notification target of the INTR _
BUSY signal) of the INTR_BUSY signal control instruction
in the RAM 122 (memory), and sets the INTR_BUSY signal
to an ON state every time the operation of the type retained in
the RAM 122 is performed, until another type of operation is
indicated by the INTR_BUSY signal as a “control detail”.
However, the present invention is not restricted to this case.
An instruction of the type of operation indicated by the
INTR_BUSY signal control instruction can be cancelled by
serial communications, and the INTR_BUSY signal may be
set to an ON state every time the operation of the type retained
in the RAM 122 is performed until the instruction of the type
of operation indicated by the INTR_BUSY signal control
instruction is cancelled.

[0112] Furthermore, while the example has been described
in the present embodiment in which, when a plurality of types
of'operations are specified by the INTR_BUSY signal control
instruction as a “control detail”, the lens communicating part
150 sets the INTR_BUSY signal to a Low level (an ON state)
at the time of starting each of the operations of the plurality of
type and the INTR_BUSY signal is set to a High level (an
OFF state) at the end of each of the operations of the plurality
of types, the present invention is not restricted to this case.
When a plurality of types of operations are specified by the
INTR_BUSY signal control instruction as a “control detail”,
the lens communicating part 150 may set the INTR_BUSY
signal to an ON state at the time of starting an initial operation
among the plurality of types of operations, and may set the
INTR_BUSY signal to an OFF state at the end of the entire
operation.

[0113] Also at step S22, it is determined whether the
instruction received from the camera body 200 is a stop
instruction (such as focus motor driving stop instruction,
zoom motor driving stop instruction, or iris motor driving
stop instruction). If an operation stop instruction has been
received, the operation is stopped (step S24). After the opera-
tion ends (Yes at step S18), the INTR_BUSY signal is setata
High level (an OFF state) (step S20). Note that while the
process flow is depicted in FIG. 5 in which the end of the
operation is waited for without receiving an instruction at step
S18 for convenience of description, in practice, an instruction
can be received also during operation.

[0114] [Example of Busy Signal Control when Camera
Body Power Supply is Turned ON]

[0115] In the present embodiment, at the time of initial
position driving in which a driven member (the zoom lens
104, the focus lens 106, or the iris 108) is driven by a driving
part (the zoom lens control part 114, the focus lens control
part 116, or the iris control part 118) which drives the photo-
graphing optical system 102 to an initially set position, with
an INTR_BUSY signal control instruction and an instruction
for driving a driven member not received, the lens communi-
cating part 150 sets the INTR_BUSY signal ata Low level (an
ON state) during a period of initial position driving, and sets
the INTR_BUSY signal at a High level (an OFF state) at the
end of initial position driving.

[0116] FIG. 6 is a timing chart of an example of change in
voltage level of an ASIC 252 port corresponding to a voltage
level of each terminal of the body mount 260. In a lens mount
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determination period P1 (t1 to t3) depicted in FIG. 6, the body
CPU 220 performs a lens mount determining process. Att2 of
P1, pre-power-up (soft start) is performed in which a
microcurrent from the battery 242 is supplied via the body-
side power supply terminal (+5 V terminal, +3.3 V terminal)
to the lens unit 100 under the control of the body CPU 220.
The microcurrent at pre-power-up is smaller than the current
supplied to the lens unit 100 at full-power-up, which will be
described further below (for example, several tens of mA).
With pre-power-up, a capacitor (omitted in the drawings)
provided on a lens unit 100 side is gradually provided with
electric charge.

[0117] When it is determined that the lens unit 100 is
mounted, pre-power-up is switched to full-power-up. That is,
full-power-up is performed in which a current (for example,
1A) from the battery 242 and allowing the lens unit 100 to
operate is supplied to the lens unit 100 via the body-side
power supply terminal (+5 V terminal, +3.3 V terminal) under
the control of the body CPU 220.

[0118] Note that while the voltage of the body-side power
supply terminal (+5 V terminal, +3.3 V terminal) is repre-
sented at two stages for convenience in order to make pre-
power-up (staring at t2) and full-power-up (starting at t4)
visually understood with ease in FIG. 6, in practice, a target
voltage at which pre-power-up reaches with microcurrent is
equal to the voltage (+5V, 3.3 V) at full-power-up.

[0119] At full-power-up, the process makes a transition to a
lens boot period P2 (13 to t5). When a system boot of the lens
unit 100 is completed, a lens initialization period P3 (5 to t7)
starts. With a full power supply voltage (+5V, 3.3 V) supplied
to the lens unit 100 via the body-side power supply terminal
(+5 V terminal, +3.3 V terminal), communications with the
lens unit 100 are performed via the signal terminal (the
MT_SCK signal terminal, the MT_MOSI signal terminal,
MT_MISO signal terminal, the INTR_BUSY signal termi-
nal, and the VSYNC signal terminal).

[0120] FIG. 7isaflowchart of an example of the lens mount
determining process when the camera body 200 is powered
ON. This lens mount determining process is performed by the
body CPU 220 of the camera body 200 by following a pro-
gram. In the following, one example of the lens mount deter-
mining process when the camera body 200 is powered ON is
described by using FIG. 7.

[0121] When the camera body 200 is powered ON by the
power supply switch 24 (t0 of FIG. 6), the body CPU 220
performs a process of starting the camera body 200 (step
S102). At step S102, the body CPU 220 initially sets each
terminal of the body mount 260. The body CPU 220 of this
example turns the lens power supply switch 244 OFF (pre-
power-off and full-power-off) and, at the same time, sets the
ASIC 252 port corresponding to each of the INTR_BUSY
signal terminal, the VSYNC signal terminal, the MT_SCK
signal terminal, the MT_MOSI signal terminal, MT_MISO
signal terminal of the body mount 260 to high impedance
(Hi-Z).

[0122] Note that when the lens mount 160 is not mounted
on the body mount 260, the voltage of the LENS_DET ter-
minal of the body mount 260 is set at a High level by the first
pull-up resistor R1 of the camera body 200. When the lens
mount 160 is mounted on the body mount 260, the voltage of
the LENS_DET terminal of the body mount 260 is set at a
Low level, with conduction to the ground via the terminal of
the lens unit 100.
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[0123] Note that when the lens unit 100 is powered up with
the lens mount 160 not mounted on the body mount 260, the
voltage of the MT_MOSI signal terminal of the body mount
260 is set at a High level by the second pull-up resistor R2 of
the camera body 200. When the lens mount 160 is mounted on
the body mount 260, the MT_MOSI signal terminal of the
body mount 260 is set ata Low level by the pull-down resistor
R3 of the lens unit 100 having a resistance value sufficiently
smaller than that of the pull-up resistor R2.

[0124] At t1 of FIG. 6, the body CPU 220 determines
whether the LENS_DET terminal of the body mount 260 is at
a Low level (step S104). When the LENS_DET terminal is at
a Low level, the body CPU 220 waits 5 ms or more by using
the timepiece part 224 as a wait for chattering to become
statically determinate (step S106), and then again determine
whether the LENS_DET terminal of the body mount 260 is at
a Low level (step S108).

[0125] When Yes is determined at step S104 and step S108
(that is, the LENS_DET terminal is at a Low level for 5 ms or
more), the body CPU 220 performs pre-power-up by the lens
power supply switch 244 at 12 of FIG. 6 (step S110). With
pre-power-up, the power supply voltage is increased to a
voltage level allowing a polarity determination of all signal
terminal to be made when the lens is mounted. Also, the ASIC
252 port corresponding to each of the INTR_BUSY signal
terminal, the VSYNC signal terminal, the MT_SCK signal
terminal, and the MT_MISO signal terminal of the body
mount 260 is at a High level.

[0126] After pre-power-up, the body CPU 220 waits for 20
ms to 30 ms by using the timepiece part 224 in order to
establish the voltage levels of the signal terminals (step
S112).

[0127] At t3 of FIG. 6, the body CPU 220 determines
whether the LENS_DET terminal and the MT_MOSI signal
terminal of the body mount 260 are simultaneously at a Low
level (step S114). The body CPU 220 in this example makes
a level determination on the LENS_DET terminal and the
MT_MOSI signal terminal and simultaneously checks
whether the INTR_BUSY signal terminal, the VSYNC signal
terminal, the MT_SCK signal terminal, and the MT_MISO
signal terminal are at a High level.

[0128] When the LENS_DET terminal and the MT_MOSI
signal terminal are both at a Low level, it is determined that
the lens unit 100 is mounted, and the process proceeds to step
S116. When at least one terminal of the LENS_DET terminal
and the MT_MOSI signal terminal is at a High level, it is
determined that the lens unit 100 is not mounted, and the
process proceeds to step S122.

[0129] When it is determined at step S114 that the lens is
not mounted, the body CPU 220 starts detection of a High
level edge (an edge of switching from a Low level to a High
level) of the LENS_DET terminal (step S116). The body CPU
220 of this example enables an interrupt for detecting a High
level edge of the LENS_DET terminal by ASIC 252.

[0130] Next, the body CPU 220 clears a start NG counter
(step S118). With this, the lens mount determining process is
completed.

[0131] When the lens mount determining process is com-
pleted, the body CPU 220 starts a lens boot process, fully
powering up the lens unit 100 by the lens power supply switch
244 (step S120, t4 of FIG. 6). With full-power-up, a current
amount allowing various signal processes and a lens opera-
tion by the lens unit 100 is ensured.
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[0132] Also, the body CPU 220 performs settings of each
signal terminal at the time of communications. Specifically,
aninterrupt for detecting a Low level edge (an edge of switch-
ing from a High level to a Low level) of the INTR_BUSY
signal is enabled, VSYNC signal output settings are made,
and initial settings of the interface SPI for ASIC 252 serial
communications are made.

[0133] Inthelens bootperiod P2, the lens unit 100 is started
(lens system boot), allowing initial position driving of the
driven member of the photographing optical system 102.
When the lens boot period P2 ends, initial position driving is
started by the lens CPU 120 in which the driven member (such
as the zoom lens 104, the focus lens 106, or the like of FIG. 2)
of'the lens unit 100 is moved to an initially set position (t5 of
FIG. 6). The lens communicating part 150 switches the
INTR_BUSY signal from a High level to a Low level (an ON
state: indicating that now is during an operation period).
[0134] Next, the process when it is detected that the lens
unit 100 is not mounted at the time of power-on of the camera
body 200 is described.

[0135] When determining at step S104 or S108 that the
LENS_DET terminal is at a Low level (low potential), the
body CPU 220 changes the operation mode to a lens non-
mount mode (step S128), and makes a transition to a sequence
during lens powered-OFF (step S136).

[0136] Also, when determining at step S114 that the lens
unit 100 is not mounted, the body CPU 220 turns the lens
power supply switch 244 OFF, thereby turning pre-power for
the lens unit 100 OFF (step S122).

[0137] Next, the body CPU 220 increments the start NG
counter (step S124), and determines whether the start NG
counter has a value exceeding a threshold (in this example,
“27) (step S126).

[0138] When the start NG counter has a value equal to or
smaller than the threshold, the body CPU 220 changes the
operation mode to a lens non-mount mode, (step S128), and
makes a transition to the sequence during lens powered-OFF
(step S134).

[0139] Whenthe start NG counter has a value exceeding the
threshold, the body CPU 220 outputs an error message to the
monitor 216 via the display control part 214 (step S130),
records an error log in the flash ROM 226 (step S132), clears
the start NG counter (step S134), and then makes a transition
to the sequence during lens powered-OFF (step S136).
[0140] As anerror message, for example, “please check the
lens” is displayed. The error message output may be per-
formed as a voice output. As an error log, for example, “lens
boot start timeout error” is recorded.

[0141] Next, initial position driving of the lens unit 100
performed by the body CPU 220 in the lens initialization
period P3 of FIG. 6 is described.

[0142] Inthe present embodiment, to increase the speed for
starting the lens unit 100, initial position driving of the lens
unit 100 is automatically performed simultaneously with the
end of the lens boot period P2. In this initial position driving,
the INTR_BUSY signal control instruction, which is used at
normal time, is not used, and, as initial settings, the lens unit
100 is assigned as “controller” and “initial position driving” is
assigned as “control detail”. Thus, the body communicating
part 250 which monitors the INTR_BUSY signal enables an
interrupt for detecting a Low level edge of the INTR_BUSY
signal at the time of full-power-up of the lens unit 100 as
described above. The body CPU 220 regards detection of a
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Low level edge of the INTR_BUSY signal as completion of
lens boot and start of initial position driving of the lens unit
100.

[0143] Also, a Low level edge of the INTR_BUSY signal
may not occur due to a failure of the lens unit 100 or the like.
Thus, time control is started simultaneously with full-power-
up of the lens unit 100 (t4 of FIG. 6).

[0144] The body CPU 220 uses the timer of the timepiece
part 224 to monitor the presence or absence of an interrupt of
a Low level edge of the INTR_BUSY signal. If the INTR_
BUSY signal is not switched from a High level to a Low level
due to a failure of the lens unit 100 or the like even though a
predetermined time (for example, 200 ms) elapses from full-
power-ON; the body communicating part 250 turns the lens
power supply switch 244 OFF, stops full power supply to the
+5 V power supply terminal and the 3.3 V power supply
terminal of the body mount 260, and records an error log in
the flash ROM 226 as a lens system boot timeout error.
[0145] Also, with the busy signal control instruction and
the driving instruction not received from the camera body
200, as initial position driving of the lens unit 100, the lens
CPU 120 uses the driving parts (the zoom lens control part
114, the focus lens control part 116, and the iris control part
118) to drive the driven members (the zoom lens 104, the
focus lens 106, and the iris 108) at respective initial setting
positions. The lens communicating part 150 sets the INTR_
BUSY signal at a Low level (an ON state) during a period of
initial position driving, and sets the INTR_BUSY signal at a
High level (an OFF state) at the end of initial position driving
(17 of FIG. 6). With this, the body CPU 220 of the camera
body 200 detects, by an interrupt, a High level edge (a change
from a Low level to a High level) of the INTR_BUSY signal.
Note that the body CPU 220 enables an interrupt for detecting
a High level edge of the INTR_BUSY signal at the start of the
lens initialization period P3 where a Low level edge of the
INTR_BUSY signal is detected.

[0146] When a Low edge (a change from a High level to a
Low level) of the INTR_BUSY signal is detected by an inter-
rupt in a predetermined period from full-power-up, the body
communicating part 250 transmits an NOP command by the
MT_MOSI signal for serial communications to the lens com-
municating part 150. The lens communicating part 150
receiving this NOP command transmits an NOP response by
the MT_MISO signal for serial communications to the body
communicating part 250. When this NOP response indicates
“OK?”, alens ID and a serial number are obtained by the body
communicating part 250 and further by serial communica-
tions with the lens communicating part 150. When the NOP
response indicates “NG”, the body communicating part 250
assumes a communication error, and performs a communica-
tion error recovery process.

[0147] In the foregoing, while the case has been described
as an example in which the interchangeable lens camera is an
interchangeable lens camera (mirrorless single-lens reflex
camera) with a reflective mirror omitted therefrom, the
present invention can be applied also to an interchangeable
lens camera including a reflective mirror. Also, the case has
been described as an example in which an image pickup
device is provided to the camera body, the present invention
can be applied also to the case in which an image pickup
device is provided to the lens unit.

[0148] Also, by way of example, FIG. 4 depicts only the
case in which the INTR_BUSY signal (busy signal) and the
INTR_BUSY signal control instruction notify that the opera-
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tion is during a focus motor driving period and an exposure
period. However, the present invention is not particularly
restricted by this case. The INTR_BUSY signal control
instruction can indicate, as appropriate, an operation required
to be monitored among all operations of the lens unit 100 and
the camera body 200 to control the signal level of the INTR _
BUSY signal.

[0149] It goes without saying that the present invention is
not restricted to the examples described in the specification
and the examples depicted in the drawings and various design
changes and improvements can be made in a range not devi-
ating from the gist of the present invention.

What is claimed is:

1. A lens unit attachable to and detachable from a camera
body, comprising:

a communication terminal for communicating with the

camera body;

a busy signal terminal for busy signal indicating whether

the lens unit is during a period of an operation; and

a communicating part which performs communications

with the camera body through the communication ter-
minal and the busy signal terminal, wherein

when power is supplied to the lens unit, the communication

part performs a control in which the busy signal terminal
that is set to a High level by supply of power from the
camera body is set to a Low level at a start of a period of
an initialization, and is set to the High level at an end of
the period of the initialization, and

upon receiving a busy signal control instruction that can

indicate a type of an operation that can be performed by
the lens unit and indicate a type of an operation of a
notification target of the busy signal, the communication
part performs a control in which the busy signal terminal
is set to a Low level during the operation of the type
indicated by the busy signal control instruction.

2. The lens unit according to claim 1, further comprising:

a driven member; and

a driving part which drives the driven member,

wherein the initialization includes an initial position driv-

ing in which the driven member is driven by the driving
part to an initial position.

3. The lens unit according to claim 1, further comprising a
ground terminal which is connected to a ground of the camera
body, wherein the busy signal terminal and the ground termi-
nal are arranged next to each other.

4. The lens unit according to claim 1, wherein the type of
the operation includes exposure.

5. The lens unit according to claim 1, wherein

upon receiving the busy signal control instruction, the

communicating part retains the type of the operation
indicated by the busy signal control instruction in a
memory, and sets the busy signal corresponding to the
operation of the type retained in the memory to a Low
level during the operation of the type indicated by the
busy signal control instruction and every time the opera-
tion of the type retained in the memory is performed.

6. The lens unit according to claim 1, further comprising a
driven member and a driving part which drives the driven
member,

wherein at initial position driving of driving the driven

member by the driving part to an initial position, with the
busy signal control instruction not received from the
camera body, the communicating part sets the busy sig-
nal to a Low level during a period of the initial position
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driving, and sets the busy signal to a High level when the
initial position driving ends.

7. The lens unit according to claim 1, wherein

upon receiving the busy signal control instruction, the
communicating part retains the type of the operation
indicated by the busy signal control instruction in a
memory, and sets, every time the operation of the type
retained in the memory is performed, the busy signal
corresponding to the operation of the type retained in the
memory to a Low level until an operation of another type
is indicated by the busy signal control instruction or until
an instruction of the type of the operation indicated by
the busy signal control instruction is cancelled.

8. The lens unit according to claim 1, wherein

when operations of a plurality of types are specified by the
busy signal control instruction, the communicating part
sets the busy signal to a Low level when each of the
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operations of the plurality of types is started and sets the
busy signal to a High level when each of the operations
of the plurality of types ends.

9. The lens unit according to claim 1, wherein

when operations of a plurality of types are specified by the

busy signal control instruction, the communicating part
sets the busy signal to a Low level when a first operation
among the operations of the plurality of types is started
and sets the busy signal to a High level when all of the
operations end.

10. The lens unit according to claim 1, further comprising
driving parts which drive a zoom lens, a focus lens, and an iris,
wherein

the communication part sets the busy signal to a Low level

during a period of driving by any of the driving parts.
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