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(57) Abstract: A card-type electronic device cap-
able of suppressing a rise in the temperature of sig-
nal lines for high-speed communication requiring
impedance control while ensuring sufficient thermal
connection and electrical connection. A connector
is fixed to a substrate on which electronic compon-
ents that generate heat are mounted, and includes
electrical contacts electrically connected to an ex-
ternal apparatus and a thermal contact thermally
connected to the external apparatus. A cutout is
formed in the substrate between a portion to which
the thermal contact is fixed and a portion to which
the electrical contacts are fixed.
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DESCRIPTION

Title of Invention

CARD-TYPE ELECTRONIC DEVICE CAPABLE OF SUPPRESSING RISE IN
TEMPERATURE, SLOT IN WHICH AND FROM WHICH A CARD-TYPE ELECTRONIC
DEVICE IS INSERTED AND REMOVED, AND ELECTRONIC APPARATUS
COMPRISING THE CARD-TYPE ELECTRONIC DEVICE AND THE SLOT

Technical Field

[0001] | The present invention relates to a card-type
electronic device, a slot into which and from which the
card-type electronic device is inserted and removed,

and an electronic apparatus equipped with the slot.

Background Art

[0002] A card-type storage device as an example of a
card-type electronic device is widely used for storing
various information in portable electronic apparatuses,
such as a digital camera and a personal computer.
Conventionally, a data transfer rate at which data is
transferred when storing the same in the card-~type
storage device from outside or at which data stored in
the card-type storage device ié transferred for reading
out the same is not high. Therefore, in the card-type
storage device, the amount of power consumed has been
small, so that the amount of heat_ggqg;gtgd‘hqg po?
béén.iargé.‘ Accordingly, the heat generated in the
card-type storage device is dissipated by thermal

conduction via electrical contacts or natural
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convection within the card-type storage device, so that
the generated heat causes little trouble in the card-
type storage device. |
[0003] In recent years, however, there is an

5 increasing demand for a card-type storage device which
is capable of writing and reading data at high speed.
For example, in a case where a moving image with a
high-resolution, a high-frame rate, and a high
gradation (so-called 4k moving image or 8k moving image,

10 for example) is shot in high image quality using a
digital camera, the data transfer rate is dramatically
increased. This requires the card-type storage device
to be capable of performing stable and high-speed data
transfer for a long time period, and some signals input

15 or output by the card-type storage device require
impedance control and the like of circuit board wiring.
[0004] With an increase in the data transfer rate,
power consumption by semiconductor devices and the like
mounted in the card-type storageidevice increases to

20 increase the amount of heat generation. This causes a
rise in the internal temperature of the card-type
storage device, which causes a change in the impedance
of the circuit board wiring, whereby signal waveform is
distorted, so that there is a fear that it is

25 impossible to perform accurate transmission and
reception of signals.

[0005] To solve this problem, there have been
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proposed various arrangements for dissipating heat
generated in the card-type storage device to the
outside by heat dissipation means. For example, in PTL
1 mentioned below, there is proposed an electronic
5 control device in which exothermic components are
arranged in the vicinities of connector pins, and a
conductive pattern is disposed such that heat generated
by the exothermic components is conducted to the
connector pins. Further, in PTL 2 mentioned below, a
10 circuit board connector is proposed in which large-
current terminal fittings, provided separately from
signal terminals, are arranged with a larger spacing
therebetween than between the signal terminals, and at
locations outward of the signal terminals.
15 Citation List
Patent Literature
[0006]
PTL 1: Japanese Laid-Open Patent Publication
(Kokai) No. 2012-195525
20 PTL 2: Japanese Laid-Open Patent Publication

(Kokai) No. 2000-150027

Summary of Invention
Technical Problem

25 [0007] According to the technique disclosed in PTL 1,
it is possible to transfer heat generated within the

electronic control device to the outside via the
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connector pins. However, there is a fear that the
transferred heat also raises the temperature of signal
lines for high-speed communication that requires
impedance control and the like, resulting in a change
in impedance characteristics of the wiring. Further,
according to the technique disclosed in PTL 2, it is
possible to dissipate heat to the outside via the
large-current terminal fittings, and hence heat is
difficult to be transferred from the large-current
terminal fittings to other signal terminals. However,
there is a fear that heat is transferred to the signal
terminals via a circuit board or a housing, thereby
causing a rise in the temperature of the signal
terminals.

Solution to Problem

[0008] The present invention provides a card-type
electronic device which is capable of suppressing a
rise in the temperature of signal lines for high-speed
communication that requires impedance control and the
like while ensuring sufficient thermal connection and
electrical connection.

[0009] Accordingly, in a first aspect of the present
invention, there is provided a card-type electronic
device comprising a substrate on which electronic
components that generate heat are mounted, and a
connector fixed to the substrate, the connector

including electrical contacts electrically connected to
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an external apparatus and a thermal contact thermally .
connected to the external apparatus, wherein the
substrate has a cutout formed therein at a location
between a portion to which the thermal contact is fixed
and a portion to which the electrical contacts are
fixed.

[0010] Accordingly, 1in a second aspect of the
present invention, thefe is provided a slot into which
and from which a card-type electronic device is
inserted and removed, the card-type electronic device
including a substrate on which electronic components
that generate heat are mounted, and a connector fixed
to the substrate, the connector including electrical
contacts electrically connected to an external
apparatus and a thermal contact thermally connected to
the external apparatus, wherein the substrate has a
cutout formed therein at a location between a portion
to which the thermal contact is fixed and a portion to
which the electrical contacts are fixed, the slot
compfising a slot base including electrical contacts
and a thermal contact connected to the electrical
contacts and the thermal contact of the card-type
electronic device, respectively, and a substrate to
which the slot base is fixed, wherein the thermal
contact of the slot base and the thermal contact of the
card-type electronic device are brought into surface

contact with each other, in a state in which the card-
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type electronic device is inserted into the slot.

[0011] Accordingly, in a third aspect of the present
invention, there is provided an electronic apparatus
comprising a card-type electronic device, the card-type
electronic device including a substrate on which
electronic componentsvthat generate heat are mounted,
and a connectbr fixed to the substrate, the connector
including electrical contacts electrically connected to
an external apparatus and a thermal contact thermally
connected to the external apparatus, wherein the
substrate has a cutout formed therein at a location
between a portion to which the thermal contact is fixed
and a portion to which the electrical contacts are
fixed, and a slot into which and from which the card-
type electronic device is inserted and removed, and a
control unit configured to control communication
between the electronic apparatus and the card-type
electronic device mounted in the slot.

Advantageous Effects of Invention

[0012] According to the present invention, it is
possible to realize a card-type electronic device which
is capable of suppressing a rise in the temperature of
signal lines for high-speed communication, while
ensuring sufficient thermal connection and electrical
connection, thereby making it possible to perform
accurate transmission and reception of signals.

[0013] Further features of the present invention
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will become apparent from the following description of
exemplary embodiments (with reference to the attached

drawings) .

Brief Description of Drawings
[0014]

[FIG. 1] FIG. 1 is a diagram useful in explaining
the configuration of an image pickup system including
an image pickup apparatus that uses a card-type storage
device according to a first embodiment.

[FIG. 2A] FIG. 2A is a schematic block diagram of
a camera body and a lens unit of the image pickup
apparatus.

[FIG. 2B] FIG. 2B is a schematic block diagram of
the card-type storage device connected to the camera
body.

[FIG. 3A] FIG. 3A is a perspective view of the
image pickup apparatus, which is useful in explaining
how the card-type storage device is inserted into and
removed from the image pickup apparatus.

[FIG. 3B] FIG. 3B is an exploded perspective view
of a slot of the camera body and the card-type storage
device, which is useful in explaining how the card-~type
storage device is inserted into and removed from the
image pickup apparatus.

[FIG. 4A] FIG, 4A is a schematic perspective view

of the card-type storage device.
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[FIG. 4B] FIG. 4B is a plan view of the card-type
storage device, as viewed in a thickness direction from
the side of a second surface in a state having a second
surface card label removed therefrom, toward the side
of a first surface.

[FIG. 4C] FIG. 4C is a plan view of the card-type
storage device, as viewed in the thickness direction
from the first surface side toward the second surface
side.

[FIG. 4D] FIG. 4D is a plan view of the card-type
storage device, as viewed in the thickness direction
from the side of the second surface in a state having a
second surface card exterior removed therefrom, toward
the first surface side.

(FIG. 4E] FIG. 4E is a plan view of the card-type
storage device, as viewed in the thickness direction
from the side of the first surface in a state having a
first surface card exterior removed therefrom toward
the second surface side

[FIG. 5A] FIG. 5A is a plan view of the card-type
storage device, similar to FIG. 4E.

[FIG. 5B] FIG. 5B is an enlarged view of a broken
line area appearing in FIG. DbA.

[FIG. 6A] FIG. 6A is a plan view of the card-type
storage device, as viewed in the thickness direction
from the side of a slot cover in a state having the

card-type storage device mounted therein.
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[FIG. 6B] FIG. 6B is a cross-sectional view taken
along B--B in FIG. 6A.

[FIG. 6C] FIG. 6C is a cross-—-sectional view taken
along C--C in FIG. 6A.

[FIG. 6D] FIG. 6D is a cross-sectional view taken
along D~-D in FIG. 6A.

[FIG. 7] FIG. 7 is a schematic plan view of a
card-type storage device according to a second
embodiment.

[FIG. 8] FIG. 8 is a schematic plan view of a
card-type storage device according to a third

embodiment.

Description of Embodiments

[0015] The present invention will now be described
in detail below with reference to the accompanying
drawings showing embodiments thereof. Here, as a card-
type electronic device according to the present
invention, a card-type storage device is described by
way of example. Further, as an electronic apparatus
according to the present invention, an image pickup
apparatus provided with a slot into which and from
which the card-type storage device can be inserted and
removed is described by way pf_exgmpleL

[0016] FIG. 1 is a diagram useful in explaining the
configuration of an image pickup system including the

image pickup apparatus that uses the card-type storage
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device according to a first embodiment of the present

invention. The image pickup system includes a camera

‘body 1, a lens unit 2, the card-type storage device 5,

a card reader 6, a connection cable 7, and a personal
computer (PC) 8. The camera body 1 is a body of a so-
called digital single-lens reflex camera. The camera
body 1 includes an interface 3 (mount) which makes it
possible to removably mount the lens unit 2 on the
camera body 1, an operation section 4 (reference
numeral 4 indicates one of components thereof in FIG.
1) for performing various operations on the camera body
1, and an image pickup device for converting an image
of light having passed through the lens unit 2 to image
data. The image pickup apparatus is formed by the
camera body 1, the lens unit 2, and the card-type
storage device 5.

[0017] The card-type storage device 5 has a flat,
thin, and approximately rectangular card-like shape
which can be inserted into and removed from the camera
body 1 and the card reader 6. Image data obtained by
image pickup with the predetermined lens unit 2 mounted
on the camera body 1 and also with the card-type
storage device 5 mounted therein is stored in the card-
type storage device 5. The card reader 6 and the PC 8
are communicably connected by the connection cable 7.
The image data stored in the card-type storage device 5

can be transmitted to the PC 8 via the connection cable
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7 in a state in which the card-type storage device 5 is
inserted into the card reader 6. Note that the PC 8
may be a server or the like on a network. Further, the
card-type storage device 5 and the PC 8 may be
communicably connected by wireless communication,
without using the connection cable 7. Furthermore, the
image pickup apparatus may be configured such that the.
camera body 1 and the PC 8 are communicably connected
without using the card reader 6, thereby enabling
communication between the card-type storage device 5
mounted in the camera body 1 and the‘PC 8.

[0018] FIG, 2A is a schematic block diagram of the
camera body 1 and the lens unit 2 of the image pickup
apparatus. In FIG. 2A, the same components as those
appearing in FIG. 1 are denoted by the same reference
numerals. The camera body 1 includes the operation
section 4, a camera control circuit 10, a storage
section 11, the image pickup device 12, an image
processor 13, a display section 14, and a heat transfer
section 15. The lens unit 2 includes a lens system
control circuit 20, a lens driving section 21, and an
image pickup optical system 22. Note that the camera
body 1 and the lens unit 2 are made removable by the
interface 3, as mentioned above.

[0019] The camera control circuit 10 is a dedicated
processor, such as a microcomputer or an ASIC, and

controls the overall operation of the image pickup
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apparatus. When a user operates the operation section
4 to instruct the camera control circuit 10 to perform
various operations, the camera control circuit 10
performs operations and processes according to inputs
from the operation section 4. The image pickup device
12 converts an image of light guided from the image
pickup optical system 22 to electrical signals, and
supplies the electrical signals to the image processor
13. The camera control circuit 10, the lens system
control circuit 20, and the lens driving section 21
drives the image pickup optical system 22 to perform
so-called AF (automatic focusing), AE (automatic
exposure), and so forth. The display section 14
includes a finder for a photographer to confirm an
object, and a liquid crystal panel capable of
displaying the object, shot images, setting conditions
of the camera body 1, etc. thereon.

[0020] The image processor 13 includes an analog-to-
digital converter, a white balance adjustment circuit,
a gamma correction circuit, an interpolation
calculation circuit, and so forth, none of which are
particularly shown, and generates image data based on
the electrical signals supplied from the image pickup
device 12. Further, the image processor 13 performs
compression/expansion of image data and audio data.
The storage section 11 includes the slot into which and

from which the card-type storage device 5 can be
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inserted and removed, and interfaces, not particularly
illustrated, which enable communication between the
card-type storage device 5, and the camera control
circuit 10 and the image processor 13. According to an
instruction via the camera control circuit 10, image
data generated by the image processor 13 is written
into the card-type storage device 5, or inversely image
data stored in the card-type storage device 5 is read
out to the image processor 13.

[0021] The heat transfer section 15 is formed by a
heat pipe, a graphite sheet or the like, and thermally
connects the image processor 13 and the storage section
11 as heat sources in the image pickup apparatus to a
heat dissipating section (e.g. an exterior member) of
the camera body 1. This makes it possible to dissipate
heat generated within the camera body 1 from the image
pickup apparatus to an external atmosphere (ambient
air) e.g. through natural convection and natural
radiation. Note that the constructions of the
components of the image pickup apparatus, other than
the card-type storage device 5, are well-known, and
hence further detailed description of the components
other than the card-type storage device 5 is omitted.
[0022] FIG. 2B is a schemat%qwaogk_diagEam of an
eléctrical configuration of the card-type storage
device 5 connected to the camera body 1. The card-type

storage device 5 includes a power supply IC 27, a card
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controller 28, and a flash memory 29. The camera body
1 includes a host power supply 24 and a host controller
25. The card-type storage device 5 is electrically
connected to the camera body 1 (storage section 11) via
a card interface 26. Note that the specifications of
the card interface 26 conform to standards specified
for the card-type storage device 5.

[0023] The host power supply 24 and the power supply
IC 27 are connected via power supply contacts of the
card interface 26, and the host controller 25 and the
card controller 28 are connected via signal
transmission contacts of the card interface 26. The
host power supply 24 is a stable power supply comprised
e.g. of a battery and a power supply IC included in the
camera body 1. The power supply IC 27 generates a
level of voltage which is required for operations of
thé card controller 28 and the flash memory 29, using
electric power supplied from the host power supply 24,
and supplies the voltage to the card controller 28 and
the flash memory 29. The host controller 25 is a
control unit for performing data communication with the
card controller 28 and communication control, and the
function thereof can be entrusted to the camera control
circuit 10 or the image processor 13. The flash memory
29 stores image data, such as image data received from
the image processor 13. The card controller 28 has

functions of error correction, block management, wear



WO 2017/179475 PCT/JP2017/014301

10

15

20

25

15

leveling. The card controller 28 stores the image data
transmitted from the image processor 13 via the host
controller 25 in the flash memory 29, and further sends
data stored in the flash memory 29 to the image
processor 13 via the host controller 25. Note that
although in the illustrated example, one flash memory
29 is shown, the power supply IC 27 and the card
controller 28 may be configured to be associated with a
plurality of flash memories 29.

[0024] FIG. 3A is useful in schematically explaining
how the card-type storage device 5 is inserted into and
removed from the camera body 1. A slot 1lid 30 having a
hook 30a, and a button 4a for operating the hook 30a
are provided on a rear side of the camera body 1. Note
that the button 4a is one of the components of the
operation section 4. When the button 4a is pressed,
the hook 30a provided on the slot 1lid 30 is disengaged
to open the slot 1lid 30, whereby an opening of a slot
31 for insertion and removal of the card-type storage
device 5 is exposed to the outside. This make it
possible to insert and remove the card-type storage
device 5 into and from the slot 31. The camera body 1
has provided thereon an eject button 46 at a location
adjacent to the slot 31. When the card-type storage
device 5 is inserted into (mounted in) the slot 31, the
eject button 46 protrudes. When the eject button 46 1is

pushed toward the camera body 1, the card-type storage
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device 5 protrudes from the slot 31 to a position where
the card-type storage device 5 can be pinched by
fingers bf the user. This makes it possible to remove
the card-type storage device 5 from the slot 31.

[0025] The slot 31 has a structure which can mount
two card-type storage devices 5 of the same type or of
different types in parallel with each other. The slot
lid 30 is provided with an open/close detection sensor
(not shown). When the camera control circuit 10
detects that the slot 1lid 30 is closed, based on a
signal from the open/cldse detection sensof, the camera
control circuit 10 checks whether or not a card-type
storage device 5 is mounted in the slot 31. In a case
where the card-type storage device 5 is mounted in the
slot 31, the camera control circuit 10 enables
communication betweenAthe camera body 1 and the card-
type storage device 5. On the other hand, when the
button 4a is pressed, the camera control circuit 10
immediately terminates the communication between the
camera body 1 and the card-type storage device 5.

[0026] FIG. 3B is a schematic view of the slot 31,
which is useful in explaining a method of inserting the
card-type storage device 5 into the slot 31. The slot
31 is shown in an exploded perspectiverview. The slot
31 includes a slot-side substrate 41, a slot base 42,
and a slot cover 45. The slot base 42 is fixed to the

slot~side substrate 41. The slot base 42 includes a
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slot-side connector 42a electrically connected to card-
side electrical contacts 58 (see FIG. 4A) of the card-
type storage device 5, and slot-side guide sections 42b
and 42c for guiding the card-type storage device 5 in
an inserting/removing direction of the card-type
storage device 5 when the card-type storage device 5 is
inserted into or removed from the slot 31. Further,
the slot base 42 includes a card abutment surface 42d
with which a terminal surface 51 (see FIG. 4A) as a
front end surface of the card-type storage device 5 is
brought into abutment in the inserting/removing
direction thereof. Although in FIG. 3B, the slot-side
guide section 42b is opposed to the slot-side guide
section 42c in a width direction of the slot 31 (a
direction orthogonal to both the inserting/removing
direction of the card-type storage device 5 and a
direction of thickness of the slot-side substrate 41),
the slot-side guide section 42b is out of sight due to
the point of view.

[0027] A plurality of (two, in the present
embodiment) slot-side thermal contacts 44 and a
plurality of slot-side electrical contacts 43 are
press-fitted into and held by the slot base 42. The
slot-side electrical contacts 43 include slot-side
power supply contacts 43a as electrical contacts for
power supply signals, slot-side general-purpose

communication contacts 43b as electrical contacts for
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communication signals not requiring high-speed
communication, and slot-side high-speed communication
contacts 43c as electrical contacts for high-speed
communication. The slot-side power supply contacts 43a
are used for electrical connection between the host
power supply 24 and the power supply IC 27 appearing in
FIG. 2B. The slot-side general-purpose communication
contacts 43b and the slot-side high-speed communication
contacts 43c are used for electrical connection (signal
communication) between the host controller 25 and the
card controller 28 appearing in FIG. 2B.

[0028] The slot-side thermal contacts 44 are
disposed at two locations with a predetermined spacing
therebetween, and the plurality of slot-side electrical
contacts 43 are disposed between the slot-side thermal
contacts 44. The slot-side power supply contacts 43a
at which signal characteristics are not largely
influenced by heat are arranged at locations closer to
one of the slot-side thermal contacts 44, and the slot-
side general-purpose communication contacts 43b are
provided at locations closer tovthe slot-side power
supply contacts 43a. Further, the slot-side high-speed
communication contacts 43c at which the signal
characteristics are largely influenced by heat are
provided at or around the center of the slot base 42
remotest from the slot-side thermal contacts 44.

Signals passing through the slot-side high-speed
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communication contacts 43c are generally high-speed
signals, such as PCLe signals or SATA signals, which
require impedance control, and twisted pair lines of
equal impedance are used for wiring for the signals.
Therefore, it is desirable to arrange the slot-side
high-speed communication contacts 43c at locations
where characteristics of signals are difficult to be
influenced by heat.

[0029] As the slot base 42, there is suitably used a
molded article (injection molded article, for example)
of LCP (liquid crystal polymer) from the viewpoints of
a heat resisting property high enough to resist reflow
soldering, thinness for forminé a compact and thin
shape, flowability that enables formation of a
complicated shape, slidability, and so forth. As each
slot electrical contact 43, there is suitably used one
formed by performing predetermined plating (such as
gold plating) on phosphor bronze from the viewpoints of
a spring property for bringing itself into contact with
a mating one of the card-side electrical contacts,
solder wettability, contact electric resistance, and so
forth.

[0030] As each slot-side thermal contact 44, there
is suitably used one formed by performing plating
treatment (such as hard chromium plating) on copper
alloy, from the viewpoints of thermal conductivity, a

sliding property, abrasion resistance, etc. Although
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the plating coating (plating material) of the slot
thermal contact 44 has thermal conductivity lower than
that of pure copper or copper alloy, it is sufficiently
small in thickness (normally, several micrometers), and
hence there is no problem in its heat resistance. On
the other hand, the use of the hard chromium plating
makes it possible to largely improve the surface
hardness of the slot-side thermal contacts 44, and
hence it is possible to form a thermal contact which is
difficult to be scratched by the insertion/removal of
the card-type storage device 5, and is highly reliable.
[0031] For the slot cover 45, there is suitably used
stainless spring steel from the viewpoints of strength,
workability and corrosion resistance, when it is formed
into a thin shape. The slot cover 45 is engaged with
the slot base 42, and is fixed to the slot-side
substrate 41 e.g. with screws. When the eject button
46 provided on the slot cover 45 is pushed, an ejection
mechanism 47 provided on the slot cover 45 operates to
cause the card-type storage device 5 mounted in the
slot 31 to be pushed out to a predetermined position.
[0032] Card-side guide portions 55a and 56a are
provided on respective side surfaces of the card-type
storage device 5 in a width direction thereof
(corresponding to the width direction of the slot 31
when the card-type storage device 5 is mounted in the

slot 31). The card-type storage device 5 is inserted
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in a direction indicated by an arrow 50 while being
roughly positioned by the slot cover 45 (while being
guided with much play). Then, the card-side guide
portions 55a and 56a are engaged with the slot-side

5 guide sections 42b and 42c, respectively, whereby the
card-type storage device 5 is guided in the direction
indicated by the arrow 50 while being precisely
positioned. The card-type storage device 5 is
eventually inserted up to a position where it 1is

10 brought into abutment with the card abutment surface
42d of the slot base 42, whereby the slot-side
electrical contacts 43 and the card-side electrical
contacts 58 are brought into contact with each other,
which makes it possible to perform stable communication

15 Dbetween the card-type storage device 5 and the camera
body 1. | |
[0033] FIG. 4A is a schematic perspective view of
the card-type storage device 5. The card-type storage
device 5 has a flat, thin, and approximately

20 rectangular card-like shape. Therefore, for
convenience of explanation, a thickness direction, an
inserting/removing direction, and a width direction are
defined for the card-type storage device 5, as three
directions orthogonal to each other, as shown in FIG.

25 4A. The thickness direction is a direction of the
smallest dimension of the card—type storage device 5.

The inserting/removing direction is a direction in
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which the card-type storage device 5 is inserted into
and removed from the slot 31. The width direction is a
direction orthogonal to both the thickness direction
and the inserting/removing direction. In accordance
with these definitions, two surfaces of the card-type
storage device 5 in the thickness direction are
referred to as a first surface 53 and a second surface
54, respectively, and two surfaces thereof in the
inserting/removing direction are referred to as the
terminal surface 51 and a rear end surface 52,
respectively. Further, two surfaces thereof in the
width direction are referred to as a first side surface
55 and a second side surface 56, respectively. Note
that in FIG. 4A, the rear end surface 52, the first
surface 53, and the second side surface 56 are out of
sight due to the point of view.

[0034] The card-side electrical contacts 58 and
card-side thermal contacts 59 are exposed from a recess
formed in the terminal surface 51. The card-side
electrical contacts 58 and card-side thermal contacts
59 correspond to the card interface 26 appearing in FIG.
2B. The card-side electrical contacts 58 include card-
side power supply contacts 58a as electrical contacts
for power supply signals, card-side general-purpose
communication contacts 58b as electrical contacts for
communication signals not regquiring high-speed

communication, and card-side high-speed communication
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contacts 58c as electrical contacts for high-speed
communication. The arrangement of the card-side
electrical contacts 58 and the card-side thermal
contacts 59 corresponds to the arrangement of the
terminals of the slot 31, described with reference to

FIG. 3B. The card-side electrical contacts 58 and the

[
2

card-side thermal contacts 59 are arranged from the
side of the second side surface 56 toward the side of
the first side surface 55 in the order of the card-side
thermal contact 59, the card-side power supply contacts
58a, the card-side general-purpose communication
contacts 58b, the card-side high-speed communication
contacts 58c, the card-side general-purpose
communication contacts 58b, and the card-side thermal
contact 59. Note that when the position (height) of
the card-side electrical contacts 58 and that of the
card-side thermal contacts 59 in the thickness
direction are different, there is a fear that the
entire thickness of the card-type storage device 5 is
increased. To solve this problem, in the present
embodiment, the card-side electrical contacts 58 and
the card—side thermal contacts 59 are arranged such
that they are located at the same position in the
thickness direction.

[0035] A second surface card label 57 is affixed to
the second surface 54 of the card-type storage device 5.

The second-surface card label 57 describes information
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indicative of standards with which the card medium 5 is
compliant, the storage capacity and communication speed
of the card medium 5, and so forth. FIG. 4B is a plan
view of the card-type storage device 5 in a state in
which the second surface card label 57 is removed
therefrom, as viewed in the thickness direction from
the side of the second surface 54 toward the side of
the first surface 53. When the second surface card
label 57 is removed, there appears a second surface
card exterior 63 in its entirety to which the second
surface card label 57 was affixed. The second surface
card exterior 63 is formed with a hole 63a for
injecting a potting material, and is surrounded by a
card frame body 62, on the sides of the rear end

surface 52, the first side surface 55, and the second

-side surface 56.

[0036] FIG. 4C is a plan view of the card-type
storage device 5, as viewed in the thickness direction
from the side of the side of the first surface 53
toward the side of the second surface 54. FIG. 4C
shows a state in which a first surface card label 68 is
affixed to a surface of a first surface card exterior
67. The first surface card exterior 67 is surrounded
by the card frame body 62, on the sides of the rear end
surface 52, the first side surface 55, and the second
side surface 56. The second surface card exterior 63

and the first surface card exterior 67 are members
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which form an exterior (card housing) of the card-type
storage device 5 together with a card-side connector 61
and the card frame body 62. Note that the first
surface card label 68 is used by a user as a note space
or the like

[0037] FIG. 4D is a plan view of the card-type
storage device 5 in a state in which the second surface
card exterior 63 is removed therefrom, as viewed in the
thickness direction from the side of the second surface
54 toWard the side of the first surface 53 (a plan view
in which the second surface card exterior 63 is removed
from FIG. 4B). FIG. 4E is a plan view of the card-type
storage device 5 in a state in which the first surface
card exterior 67 is removed therefrom, as viewed in the
thickness direction from the side of the first surface
53 toward the side of the second surface 54 (a plan
view in which the first surface card exterior 67 1is
removed from FIG. 4C). The card-type storage device 5
includes a card-side substrate 64, the card-side
connector 61, the card frame body 62, a flash memory
ICs 65a, 65b, 65c¢c, 65d, and a controller IC 69. The
flash memory ICs 65a and 65b are mounted on the side of
the second surface 54 of the card—side substrate 64,
and the flash memory ICs 65c and 65d, and the
controller IC 69 are mounted on the side of the first
surface 53 of the card-side substrate 64. Note that

the flash memory ICs 6ba to 65d correspond to the flash
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memory 29 appearing in FIG. 2B, and the controller IC
69 corresponds to the card controller 28 appearing in
FIG. 2B.

[0038] The controller IC 69 and the flash memory ICs
65a to 65d are electronic components (heat sources)
which generate a large amount of heat by operations
thereof. Especially, the amount of heat generated by
the operation of the controller IC 69 is large. In the
following description, when the controller IC 69, the
flash memory ICs 65a to 65d, etc. are described as
electronic components which generate heat by operations
thereof, without particularly distinguishing between
them, they are referred to as the “exothermic devices”.
[0039] Power source ICs, not shown, capacitors, not
shown, etc. are mounted on mounting areas 66a and 66b
set on the card-side substrate 64. Note that in the
state in which the card-type storage device 5 is
mounted in the slot 31, the first surface card exterior
67 1s opposed to the slot-side substrate 41, and the
second surface card exterior 63 is opposed to the slot
cover 45, in the thickness direction. A hole 64a is
formed in the card-side substrate 64 such that the
potting material injected into the card housing is
capable of moving through the hole 64a from the side of
the second surface 54 to the side of the first surface
53.

[0040] The card-side connector 61 has an elongated
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shape, and is arranged along the side of the terminal
surface 51 of the card-side substrate 64 such that a
longitudinal direction thereof is approximately
parallel to a side of the card-side substrate 64 toward
the terminal surface 51 (the width direction of the
card-type storage device 5). As the card-side
connector 61, similar to the slot base 42, there is
suitably used a molded article of LCP, from the
viewpoints of a heat resisting property high enough to
resist reflow soldering, thinness for forming a compact
and thin shape, flowability that enables formation of a
complicated shape, slidability, and so forth. The
card-side connector 61 is provided with a hole and a
snap-fitting portion, and the card-side electrical
contacts 58 and the card-side thermal contacts 59 are
held by the card—side connector 61 by being press-
fitted into the hole. The arrangement of the card-side
electrical contacts 58 and the card-side thermal
contacts 59 in the card-side connector 61 is as
described with reference to FIG. 4A.

[0041] The card-side electrical contacts 58 have no
spring property, and for the card-side electrical
contacts 58, there is suitably used copper alloy
subjected to plating treatment (gold plating, for
example), from the viewpoints of the wettability of
solder, contact electric resistance, etc. For the

card-side thermal contacts 59, for the same reason as
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in the case of the slot-side thermal contacts 44, there
is suitably used pure copper or copper alloy subjected
to plating treatment (hard chromium plating, for
example), from the viewpoints of thermal conductivity,
a sliding property, abrasion resistance, etc. The
card-side thermal contacts 59 and the slot-side thermal
contacts 44 provided in the slot 31 are configured,
such that they are brought into surface contact with
each other on a plane approximately orthogonal to the
thickness direction when the card-type storage device 5
is mounted in the slot 31. This makes it possible to
ensure high thermal conductivity. By forming the two
card-side thermal contacts 59 at one end and the other
end of the card-side connector 61, respectively, in a
manner remotely spaced from each other in the
longitudinal direction thereof, it is possible to
suppress the tilting of the whole card-type storage
device'5 and stabilize the contact of the card-side
thermal contacts 59 with the slot-side thermal contacts
44,

[0042] Lands (terminals) are formed at respective
portions of the card-side substrate 64, to which the
card-side electrical contacts 58 and the card-side
thermal contacts 59 provided on the card-side connector

61 are electrically and thermally connected (fixed) by

‘soldering. These lands are formed along the side of

the card-side substrate 64 toward the terminal surface
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51 according to the arrangement of the card-side
electrical contacts 58 and the card-side thermal
contacts 59 on the card-side connector 61. Cutouts 64b
are formed in the card-side substrate 64 between lands
to which the card-side thermal contacts 59 are
connected, and lands to which the card-side power
supply contacts 58a are connected. Therefore, the
card-side high-speed communication contacts 58c are
arranged at respective locations remote from the card-
side thermal contacts 59 in the width direction of the
card-type storage device 5, with the cutouts 64b
provided between the same and the card-side thermal
contacts 509.

[0043] The card-side thermal contacts 59 are
connected to grounds (GND) of the card-side substrate
64. A wiring width of each of grounds for connecting
the exothermic devices and the card-side thermal
contacts 59 is wider than a wiring width of each of
grounds for connecting the exothermic devices and the‘
card-side electrical contacts 58. For example, a solid
ground is used for each of the grounds for connecting
the exothermic devices and the card-side thermal
contacts 59. On the other hand, the wiring width of
each of the grounds for connecting the exothermic
devices and the card-side electrical contacts 58 can be
set to a minimum required width. Further, the grounds

for electrically connecting the exothermic devices and
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the card-side electrical contacts 58 may be limited to
only a minimum required number of grounds required for
impedance control, that is, only grounds for the card-
side high-speed communication contacts 58c. This makes
it possible to efficiently transfer heat from the
exothermic devices to the card-side thermal contacts 59
via the grounds, and thereby suppress heat transfer to
the card-side electrical contacts 58. As a consequence,
it is possible to suppress a rise in the temperature of
the card-side high-speed communication contact 58c.
[0044] Although in the present embodiment, the
cutouts 64b are formed between the lands to which the
card-side thermal contacts 59 are connected and the
lands to which the card-side power supply contacts 58a
are connected, the positions for forming the cutouts
64b are not limited to those mentioned above. For
example, one cutout 64b may be formed between the lands
to which the card-side power supply contacts 58a are
connected and the lands to which the card-side general-
purpose communication contacts 58b are connected. 1In
this case as well, it is possible to prevent the
temperature of the card-side high-speed communication
contacts 58c from being raised by transfer of heat from.
the card-side thermal contacts 59 and the card-side
power éupply contacts 58a.

[0045] Here, a method of assembling the card-type

storage device 5 will be briefly described. The card-
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side substrate 64 is provided with lands (not shown)
for mounting the card-side connector 61, and the card-
side connector 61 is positioned and fixed to the card-
side substrate 64 by soldering. After the card-side
connector 61 is fixed to the card-side substrate 64,
the card frame body 62 is assembled to the card-side
connector 61. Then, by assembling the first surface
card exterior 67 and the second surface card exterior
63 to the cafd frame body 62 and the card-side
connector 61 from the thickness direction by snap-
fitting (so-called click clamping), the card housing is
completed as an exterior (outer shape) of the card-type
storage device 5. After that, a potting material is
injected into the card housing from the hole 63a formed
in the second surface card exterior 63. Then, after
the first surface card label 68 and the second surface
card label 57 are affixed to respective predetermined
positions, the card housing is heated to a
predetermined temperature. This cures the potting
material injected into the card housing to complete the
card-type storage device 5. Note that by curing the
potting material, it is possible to promote heat
transfer from the exothermic devices mounted on the
card-side substrate 64 to the card-side thermal
contacts 59, and improve the sturdiness and
weatherability of the card-type storage device 5. Note

that in FIGS. 4D and 4E, illustration of the potting
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material is omitted.

[0046] FIG. 5A is a plan view of the card-type
storage device 5 in the state having the first surface
card exterior 67 removed therefrom, as viewed in the
thickness direction from the side of the first surface
53 toward the side of the second surface 54, which is
similar to FIG. 4E. FIG. 5B is an enlarged view of a
broken line area A appearing in FIG. 5A. The card-side
electrical contacts 58 each include a lead terminal
electrically connected to the associated land provided
on the card-side substrate 64, and a distance (length)
from an end face of the card-side substrate 64 to an
extremity of the lead terminal is represented by “L1”.
A distance (length) from the end face of the card-side
substrate 64 to an extremity of a lead terminal
included in each card-side thermal contact 59 1is
represented by “L2”. Further, a distance (depth of
each cutout 64b) from the end face of the card-side
substrate 64 to a base of the cutout 64b formed in the
card-side substrate 64 is represented by “L3”. In this
case, 1t is desirable that a relationship of “L1 < L2 <
L3” holds.

[0047] This is for the following reason: In general,
it is known that the temperature of a card-side
substrate becomes higher as the location is closer to
the center of the card-side substrate, and becomes

lower as the location is closer to each end of the
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card-side substrate. Therefore, in the card-side
substrate 64, by minimizing the length L1 of the lead
terminal of each card-side electrical contact 58, and
arranging the lead terminals at the end of the card-

5 side substrate 64, it is possible to suppress a rise in
the temperature of the card-side electrical contacts 58.
Inversely, by making the card-side thermal contacts 59
closer to the center of the card-side substrate 64, it
is possible to transfer the heat of high-temperature

10 portions of the card-side substrate 64 to the card-side
thermal cohtacts 59. Since the card-side thermal
contacts 59 are fixed (joined) to the lands formed on
the card-side substrate 64 by soldering, the thermal
resistance of the card-side thermal contacts 59 is

15 small. However, in general, thermal resistance between
different substances tends to become larger than
thermal resistance within a homogeneous substance, and
hence there is a possibility that a temperature
difference occurs between the card-side substrate 64

20 and the card-side thermal contacts 59 in a soldered
portion of the card-side thermal contacts 59. 1In this
case, there is a fear that the heat of joined portions
of the card-side thermal contacts 59 and the card-side
substrate 64 transfer to the card-side electrical

25 contacts 58. To solve this problem, by making the
cutout length L3 of the cutouts 64b larger than the

distance L2 of the lead terminal included in the card-
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side thermal contact 59 from the end face of the card-
side substrate 64, it is possible to suppress heat
transfer to the card-side electrical contacts 58. Note
that although it is desirable that the relationship of
“L1 < L2 < L3” holds, as described above, it is
possible to obtain a certain effect even when a
relationship of “L1 = L2 < L3” or a relationship of “L2
< L1 < L3” holds.

[0048] | As shown in FIG. 5B, a width of a lead
terminal included in each card-side electrical contact
58 is represented by “W1l”, a width of the lead terminal
included in each card-side thermal contact 59 is
represented by “W2”, and a width of each cutout 64b
formed in the card-side substrate 64 is represented by
“W3”. 1In this case, it is the most desirable that a
relationship of “Wl < W3 < W2” holds. This is for the
following reason: By making the width W1l narrower, it
is possible to suppress the heat transfer to the card-
side electrical contacts 58. Further, by making the
width W2 as wide as poséible within a range in which
the card-side connector 61 and the card-side electrical
contacts 58 are not adversely affected, it is possible
to transfer a larger amount of heat to the card-side
thermal contacts 59. When the width W3 is too narrow,
the effect of thermally insulating between the card-
side electrical contacts 58 and the card-side thermal

contacts 59 becomes smaller, so that it is desirable to



WO 2017/179475 PCT/JP2017/014301

10

15

20

25

35

set the width W3 to a width that makes it difficult to
transfer heat. Note that that although it is desirable
that the relationship of “Wl < W3 < W2” holds, as
described above, it is possible to obtain a certain
effect even when a relationship of “W2 = W1” or a
relationship of “W2 < W3” holds.

[0049] FIG. 6A is a plan view of the card-type
storage device 5 in the state mounted in the slot 31,
as viewed in the thickness direction from the side of
the slot cover 45. FIG. 6B is a cross-sectional view
taken along B--B in FIG. 6A. FIG. 6C is a cross-
sectional view taken along C--C in FIG. 6A. FIG. 6D is
a cross-sectional view taken along D--D in FIG. 6A.
Note that in FIGS. 6A to 6D, to avoid illustrated
contents from being complicated, hatchings indicating
cross-sections of various members other than a potting
material 70 are omitted.

[0050] The cross-sectional view taken along B--B in
FIG. 6B is a cross-sectional view at a position
including the slot-side electrical contact 43 and the
controller IC 69 as a main exothermic device. The
controller IC 69 is mounted in on the card-side
substrate 64 toward the slot-side substrate 41, and is
thermally connected to the first surface card exterior
67 via the potting material 70. Further, in the cross-
section taken along B--B, there appear the flash memory

IC 65a as an exothermic device mounted on the card-side
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substrate 64 toward the second surface 54, and the
flash memory IC 65d as an exothermic device mounted on
the card-side substrate 64 toward the first surface 53.
The flash memory ICs 65a and 65d are thermally
connected to the second surface card exterior 63 and
the first surface card exterior 67, respectively, via
the potting material 70, similarly to the controller IC
69. Thus, by interposing the potting material 70
between the exothermic devices and the exterior
materials, it is possible to enhance heat dissipation
from the second surface card exterior 63 and the first
surface card exterior 67 to the outside, compared with
a case where this portion remains as an air layer.
[0051] The slot-side electrical contacts 43 each

have a spring property, as mentioned above, and are in

contact with the card-side electrical contacts 58 while

urging the same from the upper side to the lower side
in FIG. 6B. The position of the card-side electrical
contacts 58 in the thickness direction i1s determined by
contact between the slot-side thermal contacts 44 and
the card-side thermal contacts 59. Therefore, by
properly setting the position of the card-side
electrical contacts 58 in the thickness direction, it
is possible to bring the slot-side electrical contacts
43 and the card-side electrical contacts 58 into proper
contact with each other. More specifically, the card-

side electrical contacts 58 may be inserted into a
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position which is higher than a lower end position of
the slot-side electrical contacts 43 toward the slot-
side substrate 41 in a state in which the card-type
storage device 5 is not inserted into the slot 31, and
also lower than a position which corresponds to a limit
of elasticity of the slot electrical contacts 43.
[0052] When focusing on the inserting/removing
direction, the card abutment surface 45 of the slot
base 42 and the terminal surface 51 of the card medium
5 are in contact with each other. In this position,
the card electrical contacts 58 and the slot electrical
contacts 43 are each in an opposed relation with
respect to the inserting/removing direction. That 1is,
the card electrical contacts 58 extend in the
inserting/removing direction, to be brought into
contact with predetermined associated ones of the card
electrical contacts 58, respectively.

[0053] The cross-sectional view taken along C--C in
FIG. 6C is a cross-sectional view at a position
including the slot-side thermal contact 44 and the
card-side thermal contact 59. In the cross-section
taken along C--C, there appear the flash memory IC 65b
as an exothermic device mounted on the card-side
substrate 64 toward the second surface 54, and the
flash memory IC 65c as an exothermic device mounted on
the card-side substrate 64 toward the first surface 53.

The flash memory ICs 65b and 65c are thermally
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connected to the second surface card exterior 63 and
the first surface card exterior 67 via the potting
material 70, respectively, similarly to the flash
memory ICs 65a and 65d appearing in FIG. 6B. Therefore,
5 it is possible to enhance dissipation of heat from the
second surface card exterior 63 and the first surface
card exterior 67 to the outside.
[0054] Since the slot-side thermal contacts 44 have
no spring property, and the card-side thermal contacts
10 59 as well have no spring property, the slot-side
thermal contacts 44 and the card-side thermal contacts
59 are configured to be brought into surface contact
with each other by positioning and fitting of them.
When the card-type storage device 5 is inserted into
15 the slot 31, heat generated by the exothermic devices,
such as the controller IC 69, within the card housing
of the card-type storage device 5, 1s transferred to
the slot-side substrate 41 via the card-side substrate
64, the card-side thermal contacts 59, and the slot-
20 side thermal contacts 44. The heat transferred to the
slot-side substrate 41 is exhausted from the camera
body 1 to the outside via the heat transfer section 15
(see FIGS. 2A and 2B). Although such a heat transfer
path looks long, the thermal resistance of each portion
25 thereof is small.
[0055] That is, in each of a pair of an exothermic

device, such as the controller IC 69, and the card-side
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substrate 64, a pair of the card-side substrate 64 and
the card-side thermal contact 59, and a pair of the
slot-side thermal contact 44 and the slot-side
substrate 41, connected portions are soldered, and

5 hence the thermal resistance thereof is small. Further,
the card-side substrate 64 and the slot-side substrate
41 are multilayer substrates, and are subjected to
patterning such that a large amount of copper remains,
e.g. by arranging wide power-related portions and

10 ground (so-called solid ground) in intermediate layers
thereof, and hence the thermal resistance of the
substrates is not large. Furthermore, since copper
alloy 1is used for the slot-side thermal contacts 44 and
the card-side thermal contacts 59, the thermal

15 resistance due to contact is small. Fufther, thermal
resistance due to contact between each slot-side
thermal contact 44 and each card-side thermal contacts
59 is reduced by bringing them into surface contact
with each other, so that the thermal resistance is also

20 small here. Therefore, since the thermal resistance of
each portion of the heat transfer path from the
exothermic devices to the slot-side substrate 41 can be
made sufficiently small, it is possible to efficiently
exhaust heat to the outside of the camera body 1 by

25 using the heat transfer path. Note that the heat
transfer path from the exothermic devices to the slot-

side substrate 41 can be discussed in relation to
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thermal conductivity, but while the thermal
conductivity is a physical property value, the thermal
resistance represents the ease of transfer of heat
through substances including shapes (structures)
thereof, so that this description is given using the
thermal resistance.

[0056] Note that although the thermal conductivity
of the card-side connector 61 is low since a molded
article of LCP is used as the card-side connector 61,
it is considered that heat is transferred from the
card-side thermal contacts 59 to the card-side
electrical contacts 58 via the card-side connector 61.
To solve this problem, the configuration may be such
that when the card-side thermal contacts 59 are fixed
to the card-side substrate 64, a clearance is provided
along an entire periphery of the card-side connector 61
such that the card-side thermal contacts 59 are not
brought into direct contact with the card-side
connector 61. Further, instead of providing the
clearance, a material having a lower thermal
conductivity (a thermal insulating property) than LCP
may be interposed between the card-side thermal
contacts 59 and the card-side connector 61.

[0057] FIG. 6D is a cross-sectional view at a
position including the ejection mechanism 47. The
eject mechanism 47 is provided on the slot cover 45,

and includes the eject button 46, an eject arm 47a
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interlocked with the eject button 46, an rotary arm 47c
which is rotated about a rotation center 47b, and an
eject plate, portions of which are shown. The
illustrated portions of the eject plate are a lug 47d
appearing in FIG. 5A, and legs 47e formed at respective
opposite ends in a direction orthogonal to the
inserting/removing direction (one of the legs 47e
appears in FIG. 6D). The rotary arm 47c is arranged to
be iotatable about the rotation center 47b fitted on a
protrusion, not shown, formed on the slot cover 45.

The rotary arm 47c is rotatably engaged with the lug
47d. The eject arm 47a connected to the rotary arm 47c
is guided by a guiding protrusion provided on the slot
cover 45, and is held in a manner slidable only in the
inserting/removing direction of the card medium 5 (only
in a let-right direction as viewed in FIG. 6A).
Further, the eject button 46 is. disposed at one end of
the eject arm 47a via a link portion 46a, and the other
end of the eject arm 47a is engaged with the rotary arm
47c. Therefore, the movement of the eject arm 47a and
that of the rotary arm 47c are interlocked with each
other. Further, the eject plate including the lug 47d
and the legs 47e is held by guide portions (not shown)
provided on the slot cover 45 in a manner slidable only
in the left-right direction in FIG. 5A, similarly to
the eject arm 47a. Further, since the rotary arm 47c

and the eject plate are rotatably engaged with each
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other via the lug 47d, whereby when the eject arm 47a
moves to the left, as viewed in FIG. 6A, the rotary arm
47c rotates anticlockwise about the rotation center 47D,
wheréby the lug 47d and hence the eject plate moves to
the right, as viewed in the same.

[0058] When the card-type storage device 5 is
inserted into the slot 31 in the direction indicated by
the arrow 50 as described with reference to FIG. 334,
the eject button 46 protrudes. At this time, as shown
in FIG. 6D, the card-type storage device 5 pushes in
the legs 47e formed on the eject plate. As a
consequence, the lug 47d of the eject plate moves to
the left, the rotary arm 47c rotates clockwise, ahd the
eject arm 47a moves to the right, whereby the eject
button 46 protrudes to the right, as viewed in FIG. 6A.
When the eject button 46 is pushed in so as to remove
the card-type storage device 5 from the slot 31, the
eject arm 47a moves to the left, the rotary arm 47c
rotates counterclockwise, and the lug 47d of the eject
plate moves to the right, as viewed in FIG. 6A. This
causes the legs 47e formed on the eject plate to push
out the card-type storage device 5 from the slot 31.
Note that the legs 47e are only required to be capable
of removing the card-type storage device 5 in the
inserting/removing direction, and hence the legs 47e
may be formed at any suitable locations. Further, the

number of locations where the legs 47e are disposed is
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not limited to two as in the present embodiment, but
may be one.

[0059] As described hereinabove, according to the
present embodiment, it is possible to ensure sufficient
thermal connection and electrical connection in the
state in which the card-type storage device 5 is
mounted in the slot 31. This makes it possible to
suppress a rise in the temperature of signal lines for
high-speed communication that requires impedance
control and the like of the card-type storage device 5,
and hence, it is possible to accurately perform
transmission and reception of signals by high-speed
communication.

[0060] Next, a description will be given of a card-
type storage device according to a second embodiment of
the present invention. FIG. 7 is a plan view of an
internal construction of the card-type storage device
5A according to the second embodiment, which
corresponds to FIG. 4E. The card-type storage device
5A is disfinguished from the card-type storage device 5
described in the first embodiment, by the number of the
card-side thermal contacts 59 and the position of the
cutout 64b, and there is no substantial difference in
construction other than these. Therefore, components
of the card-type storage device 5A, which have the same
functions as those of the above-described card-type

storage device 5, are denoted by the same reference
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numerals, and description thereof is omitted.

[0061] In the card-type storage device 5A, the card-
side thermal contact 59 is fixed to the card-side
substrate 64 by soldering. In the card-side connector
61, there are arranged the card-side thermal contact 59,
the card-side power supply contacts 58a, the cutout 64b,
the card-side general-purpose communication contacts
58b, and the card-side high-speed communication contact
58¢c, in the mentioned order from the side of the second
side surface 56 toward the side of the first side
surface 55. |

[0062] Wiring for connecting the card-side thermal
contact 59 and the card-side electrical contacts 58 to
the electronic components, such as the exothermic
devices, which are mounted on the card-side substrate
64, can be the same as in the card-type storage device
5 according to the first embodiment, and hence
description thereof is omitted. Further, in the slot
31, the positions of the various contacts arranged on
the slot base 42 are changed to positions set according
to the arrangement of the card-side thermal contact 59
and the card-side electrical contacts 58 of the card-
type storage device 5A, such that the card-type storage
device 5A can be inserted into and removed from the
slot 31. Since the other construction than the above
of the slot associated with the card-type storage

device 5A is similar to the slot 31, description
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thereof is omitted.
[0063] In the card-type storage device 5A, the
distance between the card-side high-speed communication
contacts 58c and the card-side thermal contact 59 can
5 Dbe made larger than in the card-type storage device 5

according to the first embodiment. Further, the cutout
64b thermally insulates between the card-side power
supply contacts 58a and the card-side general-purpose
communication contacts 58b. This makes it possible to

10 suppress a rise in the temperature of the card-side
high-speed communication contacts 58c. Note that the
location of the cutout 64b is not limited to between
the card-side power supply contacts 58a and the card-
side general-purpose communication contacts 58b, but

15 the cutout 64b may be formed between the card-side
thermal contact 59 and the card-side power supply
contacts 58a.
[0064] In the card-type storage device 5A according
to the second embodiment as well, similar to the card-

20 type storage device 5 according to the first embodiment,
it is possible to ensure sufficient thermal connection
and electrical connection in the state in which the
card-type storage device 5A is mounted in the slot.
This makes it possible to suppress a rise in the

25 temperature éf signal lines for high-speed
communication that requires impedance control and the

like of the card-type storage device 5A, thereby making



WO 2017/179475 PCT/JP2017/014301

10

15

20

25

46

it possible to accurately perform transmission and
reception of signals by high-speed communication.

[0065] Next, a description will be given of a card-
type storage device according to a third embodiment of
the present invention. FIG. 8 is a plan view of an
internal construction of the card-type storage device
5B according to the third embodiment, which corresponds
to FIG. 4E. The card-type storage device 5B is
distinguished from the card-type storage device 5
described in the first embodiment, by the number of the
card-side therﬁal contacts 59 and the location of the
cutout 64b, and there is no substantial difference in
construction other than the above. Therefore,
components of the card-type storage device 5B, which
have the same functions as those of the above-described
card-type storage device 5, are denoted by the same
reference numerals, and description thereof is omitted.
[0066] In the card-type storage device 5B, the card-
side thermal contact 59 is fixed, by soldering, to the
card-side substrate 64 in the central portion of the
card-type storage device 5B in the width direction
thereof. In the card-side connector 61, there are
arranged the cutout 64b, the card-side general-purpose
communication contacts 58b, and the card—éide high-
speed communication contacts 58c, in the mentioned
order from the card-side thermal contact 59 toward the

second side surface 56. Further, in the card-side
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connector 61, there are also arranged the card-side
general-purpose communication contacts 58b and the
card-side power supply contacts 58a, in the mentioned
order from the card-side thermal contact 59 toward the
first side surface b55.

[0067] Wiring for connecting the card-side thermal
contact 59 and the card-side electrical contacts 58 to
the electronic components, such as the exothermic
devices, which are mounted on the card-side substrate
64, can be the same as in the card-type storage déVice
5 according to the first embodiment, and hence
description thereof is omitted. Further, in the slot
31, the positions of the various contacts arranged on
the slot base 42 are changed to positions set according
to the arrangement of the card-side thermal contact 59
and the card-side electrical contacts 58 of the card-
type storage device 5B, such that the card-type storage
device 5B can be inserted into and removed from the
slot 31. Since the other construction than the above
of the slot associated with the card-type storage
device 5B is similar to the slot 31, description
thereof is omitted.

[0068] In the card-type storage device 5B, the card-
side thermal contact 59 is provided at a location
closer to the center of the card-side substrate 64 than
in the card-type storage‘device 5 according to the

first embodiment. Therefore, it is possible to perform
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efficient heat transfer from the central portion of the
card-side substrate 64 to the slot, and suppress a rise
in the temperature of the central portion of the card-
side substrate 64. Further, in the card-type storage
device 5B as well, similar to the card-type storage
device 5, the distance between the card-side high-speed
communication contacts 58c and the card-side thermal
contact 59 can be made larger than in the card-type
storage device 5 according to the first embodiment,
whereby the cutout 64b thermally insulates between the
card-side thermal contact 59 and the card-side general-
purpose communication contacts 58b. This makes it
possible to suppress a rise in the temperature of the
card~side high-speed communication contacts 58c.
Furthermore,‘by spacing the card-side power supply
contacts 58a from the card-side thermal contact 59, it
is possible to make uniform the temperature of the
card-side substrate 64. Note that the cutout 64b may
be formed on opposite sides of the card-side thermal
contact 59 in the width direction of the card-type
storage device 5B. In this case, the card-side power
supply contact 58a may be arranged adjacent to the
card-side thermal contact 59 with the cutout 64b
provided therebetween.

[0069] In the card-type storage device 5B according
to the third embodiment as well, similar to the card-

type storage device 5 according to the first embodiment,
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it is possible to ensure sufficient thermal connection
and electrical connection in the state in which the
card-type storage device 5B is mounted in the slot.
This makes it possible to suppress a rise in the

5 temperature of signal lines for high-speed
communication that requires impedance control and the
like of the card—typé storage device 5B, thereby making
it possible to accurately perform transmission and
reception of signals by high-speed communication.

10 [0070] While the present invention has been
described with reference to exemplary embodiments, it
is to be understood that the invention is not limited
to the disclosed exemplary embodiments. Further, the
embodiments of the present invention are described only

15 by way of example, and it is possible to combine the
embodiments on an as-needed basis. For example,
although in the above-described embodiments, a storage
device as a type of a storage system has been described
as the card-type electronic device, this is not

20 limitative, but the card-type electronic device
according to the present invention can be applied to a
device functioning as an interface with an external
apparatus, a device functioning as a network device,
and a device functioning as a multimedia device.

25 Further, the electronic apparatus on which the card-
type electronic device can be mounted can be applied to

not only image pickup apparatuses and personal
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computers but also to printers and MFPs (multi-function
printers), for example.
[0071] While the present invention has been
described with reference to exemplary embodiments, it

5 1s to be understood that the invention is not limited
to the disclosed exemplary embodiments. The scope of
the following claims is to be accorded the broadest
interpretation so as to encompass all such

modifications and equivalent structures and functions.

10
[0072]
Reference Signs List
1 camera body
5, 5A, 5B
15 card-type storage device
25 host controller
31 slot
41 slot-side substrate
42 slot base
20 43 slot-side electrical contact
43a slot-side power supply contact
43b slot-side general-purpose communication contact
43c slot-side high-speed communication contact
44 slot-side thermal contact
25 58 card-side electrical contact
58a card-side power supply contact

58b card-side general-purpose communication contact
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58c card-side high-speed communication contact
59 card-side thermal contact
61 card-side connector
62 card frame body
5 64 card-side substrate
65a to 65d

flash memory IC
69 controller IC
70 potting material

10
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CLAIMS

1. A card-type electronic device comprising:

a substrate on which electronic components that
generate heat are mounted; and

a connector fixed to the substrate, the connector
including electrical contacts electrically connected to
an external apparatus and a thermal contact thermally
connected to the external apparatus,

wherein the substrate has a cutout formed therein
at a location between a portion to which the thermal
contact is fixed and a portion to which the electrical

contacts are fixed.

2. The card-type electronic device according to
claim 1, wherein the substrate has an approximately
rectangular shape,

wherein the connector has an elongated shape, and
is fixed to the substrate such that a longitudinal
direction thereof extends along one side of the
substrate,

wherein the electrical contacts includes high-
speed communication contacts for performing high-speed
communication, and

wherein the thermal contact is formed at an end of
the connector in the longitudinal direction, and the

high-speed communication contacts are formed in a
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central portion of the connector in the longitudinal

direction.

3. The card-type electronic device according to
claim 1, wherein the substrate has an approximately
rectangular shape,

wherein the connector has an elongated shape, and
is fixed to the substrate such that a longitudinal
direction thereof extends along one side of the
substrate,

wherein the electrical contacts include high-speed
communication contacts for performing high-speed
communication, and

wherein the thermal contact is formed at one end
of the connector in the longitudinal direction, and the
high-speed communication contacts are formed at the
other end of the connector in the longitudinal

direction.

4, The card-type electronic device according to
claim 1, wherein the substrate has an approximately
rectangular shape,

wherein the connector has an elongated shape, and
is fixed to the substrate such that a longitudinal
direction thereof extends along one side of the
substrate,

wherein the electrical contacts include high-speed
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communication contacts for performing high-speed
communication, and

wherein the thermal contact is formed in a central
portion of the connector in the longitudinal direction,
and the high-speed communication contacts are formed at

an end of the connector in the longitudinal direction.

5. The card-type electronic device according to
claim 2, wherein grounds for connecting the electronic
components and the electrical contacts on the substrate
are electrically connected to the high-speed

communication contacts.

6. The card-type electronic device according to
claim 2, wherein the electrical contacts further
include power supply contacts for supplying power to
the electronic components, and general-purpose
communication contacts for performing communication not
requiring high-speed communication, and

wherein the thermal contact, the power supply
contacts, the general-purpose communication contacts,
and the high-speed communication contacts are
sequentially arranged in the mentioned order from the
end of the connector in the longitudinal direction to
the central portion thereof in the longitudinal

direction.
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7. The card-type electronic device according to
claim 6, wherein the thermal contact comprises thermal
contacts provided at two opposite ends of the connector

in the longitudinal direction.

8. The card-type electronic device according to
claim 2, wherein a distance from an end face of the one
side of the substrate to a base of the cutout is longer
than a distance from the end face of the one side of
the substrate to an extremity of each electrical
contact and a distance from the end face of the one
side of the substrate to an extremity of the thermal

contact.

9. The card-type electronic device aCcording to
claim 1, wherein a wiring width of a ground for
electrically connecting each electronic component and
the thermal contact on the substrate is wider than a
wiring width of each of grounds for connecting the

electronic components and the electrical contacts.

10. The card-type electronic device according to
claim 1, wherein the thermal contact is held on the
connector via a material having a thermal insulating

property.

11. A slot into which and from which a card-type
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electronic device is inserted and removed, the card-
type electronic device including a substrate on which
electronic components that generate heat are mounted,
and a connector fixed to the substfate, the connector
including electrical contacts electrically connected to
an external apparatus and a thermal contact thermally
connected to the external apparatus, wherein the
substrate has a cutout formed therein at a location
between a portion to which the thermal contact is fixed
and a portion to which the electrical contacts are
fixed,

the slot comprising:

a slot base including electrical contacts and a
thermal contact connected to the electrical contacts
and the thermal contact of the card-type electronic
device, respectively; and

a substrate to which the slot base is fixed,

wherein the thermal contact of the slot base and
the thermal contact of the card-type electronic device
are brought into surface contact with each other, in a
state in which the card-type electronic device is

inserted into the slot.

12. An electronic apparatus comprising:
a card-type electronic device, the card-type
electronic device including a substrate on which

electronic components that generate heat are mounted,
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and a connector fixed to the substrate, the connector
including electrical contacts electrically connected to
an external apparatus and a thermal contact thermally
connected to the external apparatus, wherein the
substrate has a cutout formed therein at a location
between a portion to which the thermal contact is fixed
and a portion to which the electrical contacts are
fixed; and

a slot into which and from which the card-type
electronic device is inserted and removed; and

a control unit configured to control communication
between the electronic apparatus and the card-type

electronic device mounted in the slot.
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