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7) ABSTRACT

An ultrasonic signal cable connector device, used with an
ultrasonic endoscope device comprising an ultrasonic endo-
scope having an electronic scanning ultrasonic transducer
and ultrasonic measuring equipment, comprises: an ultra-
sonic signal cable having signal lines connected to the
electronic scanning ultrasonic transducer; an ultrasonic con-
nector for connecting the ultrasonic signal cable to the
ultrasonic measuring equipment; a rectangular wiring board
of approximately the same or smaller width as the external
diameter of the ultrasonic signal cable; signal line connect-
ing lands arrayed in parallel on the surface of one of the short
sides of the wiring board for electrically connecting the
signal lines of the ultrasonic signal cable; contact piece lands
arrayed in a column longitudinally on the surface of the
wiring board for electrically connecting connector pieces of
the ultrasonic connector; and wiring patterns for connecting
the signal line connecting lands and contact piece lands on
the surface of the wiring board.
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ULTRASONIC ENDOSCOPE AND ULTRASONIC
SIGNAL CABLE CONNECTOR DEVICE

[0001] This application claims benefit of Japanese Appli-
cation No. 2003-435623 filed on Dec. 26, 2003, the contents
of which are incorporated by this reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an ultrasonic endo-
scope having an ultrasonic connector that connects to ultra-
sonic measuring equipment and observes the body cavity
using ultrasonic wave, and to an ultrasonic signal cable
connector device.

[0004] 2. Description of the Related Art

[0005] Various types of endoscopes are widely used in the
medical field, which are inserted into the body cavity to
observe the living-body tissue or perform biopsy or treat-
ment.

[0006] One type of such endoscopes is the ultrasonic
endoscope. This ultrasonic endoscope has an ultrasonic
transducer on the distal end of the insertion portion that is to
be inserted in the body cavity. The ultrasonic transducer of
this ultrasonic endoscope transmits ultrasonic wave to the
living-body tissue, and receives the ultrasonic wave
reflected from the living-body tissue. Thus, an ultrasonic
tomographic image is generated by the various observation
equipment connected to the ultrasonic endoscope, and the
living-body tissue can be observed.

[0007] This ultrasonic endoscope is provided on the proxi-
mal end portion of the ultrasonic signal cable, as described
in Japanese Patent Application Publication No. 2000-
139927 for example, and has an ultrasonic connector that
connects to an ultrasonic measuring equipment. This ultra-
sonic connector is provided with, for example, four Flexible
Printed Circuits (hereafter “FPC”). The four FPCs cach are
connected to one end of each of multiple groups of signal
lines. Further, the other end of each group of the multiple
signal lines is connected to piezoelectric elements making
up an electronic scanning ultrasonic transducer.

[0008] The FPCs and the multiple signal lines divided into
groups are connected by the signal lines being soldered to
contact pads provided on the FPCs.

[0009] Further, an FPC extension connecting pad is made
for connecting an extension FPC. One end of this extension
FPC can be inserted into the FPC connector of the ultrasonic
connector and fixed. This FPC and the extension FPC are
connected by the extension FPC connecting pad provided on
the FPC being soldered to the pad provided on the extension
FPC.

[0010] Further, the multiple signal lines extending from
the ultrasonic transducer of the ultrasonic endoscope are
divided into multiple groups, with an FPC disposed for each
group.

[0011] Arelatively large number, more than several dozen,
of the above-described signals lines are built in, although
this depends upon the number of piezoelectric elements.
Therefore, the ultrasonic signal cable can have a narrower
external diameter, the width of the multiple piezoelectric
elements can be set narrow, and the electric connecting unit

1. Field of the Invention
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of the signal lines can also be set narrow, resulting in the
much narrower diameter of the signal lines, as illustrated in
the drawings of Japanese Patent Application Publication No.
2000-139927.

[0012] Further, the dimensions of the FPCs connected
with the ultrasonic signal cable need to be smaller in
diameter than that of the ultrasonic signal cable channel, in
order to pass through the ultrasonic signal cable channel
which has a small diameter, that is positioned in the insertion
unit and so forth.

[0013] Therefore, the land width and the land spacing of
the contact pad provided on the FPC is made to be very
small. Accordingly, the assembly worker needs to have a
high degree of skill for soldering the extremely fine signal
lines to the contact pad for electric connection.

[0014] On the other hand, the FPC connector width and
the FPC connector spacing of the multiple FPC connectors
provided on the connecting connector of the ultrasonic
connector are set relatively wide. Thus, the multiple FPC
connectors are arranged so as to avoid contact failure. This
ultrasonic connector has an extension FPC for ease of
attaching to the connecting connector, and the extension
FPC has a contact pad wherein the pad width and pad
spacing is set so as to correspond to the FPC connector.

SUMMARY OF THE INVENTION

[0015] According to one aspect of the present invention,
an ultrasonic signal cable connector device, to be used with
an ultrasonic endoscope device comprising an ultrasonic
endoscope having an electronic scanning ultrasonic trans-
ducer provided on an insertion tip to be inserted in the body
cavity, for generating ultrasonic wave as to the living-body
tissue cavity and receiving the ultrasonic wave reflected
from the body cavity tissue so as to generate ultrasonic
signals, and ultrasonic measuring equipment for performing
driving control of the ultrasonic transducer of the ultrasonic
endoscope and generating ultrasonic image signals gener-
ated from the ulirasonic signal, comprises: an ultrasonic
signal cable having a plurality of signal lines connected to
the electronic scanning ultrasonic transducer; an ultrasonic
connector for connecting the ultrasonic signal cable to the
ultrasonic measuring equipment; a rectangular wiring board
that has approximately the same or smaller width dimension
as the external diameter of the ultrasonic signal cable; a
plurality of signal line connecting lands arrayed in parallel
on the surface of one of the short sides of the wiring board
for electrically connecting the plurality of signal lines of the
ultrasonic signal cable; a plurality of contact piece lands
arrayed in a column longitudinally on the surface of the
wiring board for electrically connecting the plurality of
connecting connector pieces provided to the ultrasonic con-
nector; and a plurality of wiring patterns for connecting the
plurality of signal line connecting lands and contact piece
lands that are provided on the surface of the wiring board.

[0016] The above and other objects, features and advan-
tages of the invention will become more clearly understood
from the following description referring to the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a description diagram illustrating the
configuration of an ultrasonic endoscope according to a first
embodiment of the present invention;
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[0018] FIG. 2 is a cross-sectional diagram illustrating the
configuration of an ultrasonic connector according to the
first embodiment of the present invention;

[0019] FIG. 3 is a plan view illustrating the configuration
of an ultrasonic signal cable according to the first embodi-
ment of the present invention,

[0020] FIG. 4 is a front view illustrating the configuration
of an ultrasonic signal cable connector device according to
the first embodiment of the present invention;

[0021] FIG. 5 is a back view illustrating the configuration
of a connector receptacle provided on the ulirasonic con-
nector that is connected to the ultrasonic signal cable con-
nector device according to the first embodiment of the
present invention;

[0022] FIG. 6 is a plan view illustrating the attached state
of the ultrasonic signal cable connector device and the
connector receptacle according to the first embodiment of
the present invention;

[0023] FIG. 7 is a sectional view illustrating the attached
state of the ultrasonic signal cable connector device and the
connector receptacle according to the first embodiment of
the present invention;

[0024] FIG. 8 is a front view illustrating the configuration
of the ultrasonic signal cable connector device according to
a second embodiment of the present invention;

[0025] FIG. 9 is a back view illustrating the configuration
of the ultrasonic signal cable connector device according to
the second embodiment of the present invention,

[0026] FIG. 10 is a cross-sectional view illustrating the
configuration of the ultrasonic signal cable connector device
according to the second embodiment of the present inven-
tion;

[0027] FIG. 11 s a plan view illustrating the configuration
of a connector receptacle wherein the ultrasonic signal cable
connector of the ultrasonic signal cable connector device
according to the second embodiment of the present inven-
tion is attached;

[0028] FIG. 12 is a cross-sectional view illustrating the
configuration of the connector receptacle wherein the ultra-
sonic signal cable connector of the ultrasonic signal cable
connector device according to the second embodiment of the
present invention is attached;

[0029] FIG. 13 is a plan view illustrating the configuration
of a connecting board for connecting the ultrasonic signal
cable connector of the ultrasonic signal cable connector
device and the connector receptacle according to the second
embodiment of the present invention;

[0030] FIG. 14 is a cross-sectional view illustrating the
configuration of a connecting board for connecting the
ultrasonic signal cable connector of the ultrasonic signal
cable connector device and the connector receptacle accord-
ing to the second embodiment of the present invention;

[0031] FIG. 15 is a plan view illustrating the attached state
of the ultrasonic signal cable connector of the ultrasonic
signal cable connector device and the connector receptacle
according to the second embodiment of the present inven-
tion;
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[0032] FIG. 16 is a cross-sectional view illustrating the
attached state of the ultrasonic signal cable connector of the
ultrasonic signal cable connector device and the connector
receptacle according to the second embodiment of the
present invention;

[0033] FIG. 17 is a front view illustrating the configura-
tion of the ultrasonic signal cable connector of the ultrasonic
signal cable connector device according to a third embodi-
ment of the present invention; and

[0034] FIG. 18 is a back view illustrating the configura-
tion of the ultrasonic signal cable connector of the ultrasonic
signal cable connector device according to the third embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

First Embodiment

[0035] The configuration of the ultrasonic endoscope of
the present invention will be described below with reference
to the drawings. In FIG. 1, an ultrasonic endoscope 61
primarily comprises an insertion portion 62 that is inserted
into the body cavity, an operating unit 63 provided on the
rear end of the insertion portion 62, an eyepiece 64 provided
on the proximal end of the operating unit 63, a universal cord
65 extending from the operating unit 63, an endoscope
connector 66 provided on the proximal end of the universal
cord 65 that is connected to a light source device (not
shown), and an ultrasonic signal cable 67 that extends from
the endoscope connector 66 and has an ultrasonic connector
68 on the distal end thereof. Now, the ultrasonic connector
68 which is this connector unit is connected to an ultrasonic
measuring equipment (not shown).

[0036] The insertion portion 62 is formed with a small
diameter. The insertion portion 62 comprises, in order from
the distal end, a hard distal-end portion 69, a bending portion
70, and a long flexible portion 71 that is capable of bending.
An ultrasonic transducer unit 73 is located on the distal end
side of the hard distal-end portion 69. An electronic scanning
ultrasonic transducer, wherein multiple piezoelectric ele-
ments that send and receive ultrasonic wave are arrayed, is
located on the ultrasonic transducer unit 73.

[0037] Disposed on the operating unit 63 are a bending
knob 72, an air and water feed button, a suction button, an
insertion opening for forceps treatment instruments, and so
forth.

[0038] The bending knob 72 is an operating knob for
bending the bending portion 70 of the insertion portion 62 in
the desired direction. The air and water feed button is
operated in the moment wherein air or water is fed to the air
and water feeding channel provided within the insertion
portion 62. The suction button is operated in the moment
wherein air or water is suctioned into the suction channel.
The insertion opening for forceps treatment instruments is
an opening for the forceps channel through which forceps
treatment instruments are inserted.

[0039] The optical image of the internal body cavity from
the object lens provided on the hard distal-end portion 69 of
the insertion portion 62 is guided by the image guide, and
visually confirmed at the eyepiece 64.
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[0040] The illumination light from the light source device
wherein the endoscope connector 66 is connected is guided
through the universal cord 65, and a light guide that is passed
through the inside of the operating unit 63 and the insertion
portion 62. The illumination light is then emitted from the
hard distal-end portion 69 onto the observation portions in
the body cavity. The ultrasonic signal cable 67 that extends
from the endoscope connector 66 is passed through the
universal cord 65, and the ultrasonic signal cable channel
(not shown) provided on the insertion portion 62 and the
operating unit 63. One end of the ultrasonic signal cable 67
is connected to the electronic scanning ultrasonic transducer
of the ultrasonic transducer unit 73, and the other end thereof
is connected to the ultrasonic connector 68. The ultrasonic
connector 68 is connected to the ultrasonic measuring equip-
ment (not shown) that performs sending/receiving drive
control of the ultrasonic wave from the electronic scanning
ultrasonic transducer of the ultrasonic transducer unit 73.

[0041] Further, the ultrasonic signal cable 67 is connected
to the multiple piezoelectric elements of the electronic
scanning ultrasonic transducer provided in the ultrasonic
transducer unit 73. Multiple signals lines which are signal
core lines, to be described below, that send/receive the
ultrasonic signal from the piezoelectric elements, pass
through the inside of the ultrasonic signal cable 67. These
multiple signals lines are grouped in groups with a prede-
termined number of lines each.

[0042] The ends of the multiple signal lines in the ultra-
sonic signal cable 67 are connected electrically to the
multiple piezoelectric elements of the electronic scanning
ultrasonic transducer provided on the ultrasonic transducer
unit 73. The multiple signal lines are separated into multiple
bundles as will be described below, and are inserted in the
ultrasonic signal cable channel opening provided on the hard
distal-end portion 69 of the insertion portion 62 from the
other end side that is not connected with the piezoelectric
elements. The ultrasonic signal cable 67 passes through the
ultrasonic signal cable channel and is connected to the
ultrasonic connector 68. Now, the ultrasonic signal cable
channel is an insertion hole that is located within the bending
portion 70 of the insertion portion 62, the flexible portion 71,
the operating unit 63, the universal cord 65, and the endo-
scope connector 66.

[0043] An ultrasonic signal cable connector device to be
described below is provided on the distal end of the signal
lines of each ultrasonic signal cable 67 for each group
wherein the signal lines have been grouped together. This
ultrasonic signal cable connector device is connected to the
connecting connector 20 (see FIG. 2) of the ultrasonic
connector 68.

[0044] Next, the configuration of the ultrasonic connector
68 will be described, with reference to FIG. 2. FIG. 2 is a
cross-sectional diagram of an ultrasonic connector.

[0045] The ultrasonic connector 68 mainly comprises a
metal frame 96 in an approximately rectangular box shape,
a cable insertion hole 100, multiple connector receptacles
20, four to be specific, an insulating sheet 103, multiple
matching boards 101, two to be specific, a base board 104,
a metal board 107, and a connector unit 108. The cable
insertion hole 100 is an insertion hole for inserting the
ultrasonic signal cable 67 into the metal frame 96. Multiple
ultrasonic signal cable connector devices to be described
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below, which are provided on the distal end of the ultrasonic
signal cable 67 that is inserted from the cable insertion hole
100, are attached to the connector receptacle 20. The ultra-
sonic signal cable connector devices are each attached to the
connecting connectors 102, and in the moment wherein they
are connected, the insulating sheet 103 is provided between
the metal frame 96 and the ultrasonic signal cable connector
device. In other words, the insulating sheet 103 insulates the
metal frame 96 and the ultrasonic signal cable connector
device in the moment that the ultrasonic signal cable con-
nector device is connected to the connector receptacle 20.
The matching boards 101 are electrically connected to the
multiple connector receptacles 20. The matching boards 101
are boards wherein matching circuits are formed. The
matching circuits perform the matching between the ultra-
sonic measuring equipment and the electronic scanning
ultrasonic transducer that is connected to the ultrasonic
signal cable 67. The base board 104 is connected to the
multiple matching boards 101. Further, the base board 104
has multiple connector pins for the purpose of connecting to
the ultrasonic measuring equipment. The metal board 107
covers the area of the connector pin of the base board 104,
and is fixed to the metal frame 96. In the moment that the
ultrasonic connector 68 is connected to the ultrasonic mea-
suring equipment, the connector unit 108 has the metal
frame 96 and the metal board 107 to be at the same electric
potential as the reference potential of the ultrasonic mea-
suring equipment.

[0046] The configuration of the ultrasonic signal cable 67
that is connected to the ultrasonic connector 68 will be
described with FIG. 3. The ultrasonic signal cable 67
comprises an overall insulator covering 87, multiple coaxial
lines 854 through 83d, and an overall shield 86 that bundles
the coaxial lines 85a through 85d. Multiple signal core lines
81 are located within the coaxial lines 85a through 854.

[0047] The multiple signal core lines 81 are each covered
with an insulator layer 82. A shicld 83 surrounds each of the
insulator layers 82. An insulator covering layer 84 surrounds
and covers the shiclds 83. In other words, inside of the
coaxial lines 85a through 85d, the signal core lines 81 that
are covered by the insulator layer 82, the shield 83 and the
insulator covering layer 84 are grouped together with several
lines in a unit.

[0048] On the distal ends of the multiple coaxial lines 854
through 834, ultrasonic signal cable connector devices 10a
through 10d that are connecting boards are each connected
(hereafter, the ultrasonic signal cable connector devices 10a
through 10d may be individually or collectively referred to
as “ultrasonic signal cable connector device 10”). The
ultrasonic signal cable connector devices 10a through 10d
are connected, in order, along the length of the ultrasonic
signal cable 67 on the distal ends of the coaxial lines 85a
through 85d, each set apart only the length L of the ultra-
sonic signal cable connector device 10. In other words, the
ultrasonic signal cable connector devices 10a through 104
are located in a perpendicular direction to the length of the
ultrasonic signal cable 67, so as not to overlap the others.

[0049] The ultrasonic signal cable connector device will
be described below with reference to FIGS. 4 through 6.
FIG. 4 is a front view illustrating the configuration of the
first embodiment of an ultrasonic signal cable connector
device relating to the present invention, FIG. 5§ is a back
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view illustrating the configuration of a connecting board of
a connector receptacle provided on the ultrasonic connector
of the first embodiment of the ultrasonic signal cable con-
nector device relating to of the present invention, FIG. 6 is
a plan view illustrating the attached state of the ultrasonic
signal cable connector device to the ultrasonic connector
relating to the present invention, and FIG. 7 is a sectional
view illustrating the attached state of the ultrasonic signal
cable connector device to the cable connector relating to the
present invention.

[0050] As illustrated in FIG. 4, the ultrasonic signal cable
connector device (hereafter referred to as “cable connector™)
10 relating to the first embodiment of the present invention
is a wiring board 11 wherein connection lands or wiring
patterns are formed on the face of the insulation base board.

[0051] The wiring board 11 is formed in a rectangular
shape, wherein the length of at least the short side is formed
to be equal to or less than the external diameter of the
ultrasonic signal cable 67 that is passed through the ultra-
sonic signal cable channel of the ultrasonic endoscope 61, or
less than the internal diameter of the ultrasonic signal cable
channel. Now, the wiring board 11 can be either a hard board
or a soft flexible board.

[0052] The wiring board 11 is divided into a cable con-
necting portion 12 that connects the ultrasonic signal cable
67 lengthwise, and a connector connecting unit 13 that
connects the ultrasonic connector 68. Multiple signal line
connecting lands 15 through 15# and a grounding land 14
are provided on the cable connecting portion 12.

[0053] The signal line connecting lands 15a through 151
are located in a parallel line in the lengthwise direction of the
wiring board 11, and are electrically connected to the
multiple signal core lines 81 of the coaxial lines 85a through
85d of the ultrasonic signal cable 67 by means of soldering.

[0054] The grounding land 14 is electrically connected to
the multiple shields 83 that are covering the multiple signal
core lines 81 and the insulator layers 82 by means of
soldering.

[0055] The connector connecting unit 13 provides mul-
tiple grounding patterns, two to be specific, 16a and 165,
multiple wiring patterns 17a through 17x, multiple contact
piece lands 18a through 18r, and multiple grounding contact
piece lands, two to be specific, 19a and 19b.

[0056] The multiple contact piece lands 18a through 18n
are formed wherein each is approximately the same shape
and size, and are located in a vertical row with approxi-
mately equal spacing therebetween, along the lengthwise
direction of the central portion of the wiring board 11.

[0057] The multiple grounding contact piece lands 19a
and 195 are formed wherein each is approximately the same
shape and size as the contact piece lands 18a through 18#,
and are located in a vertical row on the distal end side of the
contact piece lands 18a through 18#n (to the right side in
FIG. 3), with approximately equal spacing between.

[0058] The grounding patterns 16a and 16b extend from
the ends of both sides of the grounding lands 14 of the cable
connecting portion 12, along the length of the surface of the
wiring board 11, and are each connected to the correspond-
ing grounding contact piece lands 19a and 19b.
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[0059] The wiring patterns 17a through 17x extend from
the signal line connecting lands 154 through 15# of the cable
connecting portion 12, along the length of the surface of the
wiring board 11, and are each connected to the correspond-
ing contact piece lands 184 through 18n.

[0060] In other words, when the multiple signal core lines
81 of the ultrasonic signal cable 67 are connected by
soldering to each of the signal line connecting lands 15a
through 15 of the cable connecting portion 12, connection
thereof is made electrically to the contact piece lands 184
through 18 via the wiring patterns 17a through 17z of the
connector connection unit 13.

[0061] Further, when each of the shields 83 of the signal
core lines 81 are connected by soldering to the grounding
land 14 of the cable connecting portion 12, connection
thereof is made electrically to the grounding contact piece
lands 19a and 196 via the grounding patterns 16a and 16b
of the connector connection unit 13.

[0062] The cable connector 10 thus configured is con-
nected to each of the coaxial lines 85a through 854 on the
ultrasonic signal cable 67.

[0063] As illustrated in FIG. 5, the above-described con-
nector receptacle 20 has on the surface of the wiring board
21 multiple contact piece lands 18« through 18# provided on
the connector connecting unit 13 of the cable connector 10,
and multiple contact point lands 22¢ through 22n wherein
each is approximately the same shape and size as the
grounding contact piece lands 19a and 195, with approxi-
mately equal spacing between, and multiple grounding
contact point lands, two to be specific, 23a and 23b.

[0064] Multiple connecting patterns 24a through 24n and
multiple ground patterns, two to be specific, 25z and 265,
each extend from the contact point lands 22a through 22n
and the grounding contact point lands 234 and 23b, and are
connected to the matching board 101.

[0065] Inother words, the multiple contact point lands 22a
through 227 and the two grounding contact point lands 23a
and 23b that are provided on the surface of the wiring board
21 of the connector receptacle 20 are formed in a shape and
size so as to overlap and make contact with the contact piece
lands 18a through 18x and the grounding contact piece lands
19a and 19b respectively of the connector connecting unit
13 of the cable connector 10.

[0066] A connector attaching frame 26 that surrounds
three sides of the area formed by the contact point lands 22a
through 22, the grounding contact point lands 23a and 235,
the wiring patterns 24a through 24n, and the grounding
patterns 25a and 25b, is provided on the surface of the
wiring board 21 of the connector receptacle 20. The con-
nector attaching frame 26 is approximately the same shape
as the wiring board 11 of the connector connecting unit 13
of the cable connector 10, and is a member for positioning
of the connector connecting unit 13 in the moment that the
connector connecting unit 13 is overlapped with the con-
nector receptacle 20.

[0067] The method for connecting the cable connector 10
and the connector receptacle 20 will be described with
reference to FIG. 6. The connector connecting unit 13 of the
cable connector 10 is attached inside the connector attaching
frame 26. When the connector connecting unit 13 is attached



US 2005/0143658 Al

to the connector attaching frame 26, the contact piece lands
18a through 18~ and the grounding contact piece lands 194
and 195 of the connector connecting unit 95 (see FIG. 2) of
the cable connector 10 make contact with the contact point
lands 224 through 22#x and the ground contact point lands
234 and 23b of the connector receptacle 20, respectively.

[0068] The cable connector 10 that is attached to the
connector attaching frame 26 is pressed down and fixed by
a pressing fixation piece 31 of the connector receptacle 20.
The pressing fixation piece 31 comprises a pressing face 32
that makes contact with at least the back face of the
connector connecting unit 13 (see FIG. 4) of the cable
connector 10, multiple recessed portions, two to be specific,
334 and 33b that give elasticity to the pressing face 32 as
well as avoids contact with the connector attaching frame
26, multiple leg portions, two to be specific, 34a and 34b,
extending from the recessed portions 33a and 33b that are
located on the surface of the wiring board 21 of the con-
nector receptacle 20, and multiple external thread screws,
two to be specific, 35a and 35b, that fix the leg portions 34a
and 34b to the wiring board 21 of the connector receptacle
20.

[0069] In other words, as illustrated in FIG. 7, after the
connector connecting unit 13 of the cable connector 10 is
attached to the connector attaching frame 26 of the connec-
tor receptacle 20, the pressing fixation piece 31 is placed on
the back face of the cable connector 10, and fixes the leg
portions 34a and 34b of the pressing fixation piece 31 with
the two external thread screws 354 and 35b. Thus, in order
for the pressing face 32 of the pressing fixation piece 31 to
press the cable connector 10, the contact piece lands 17a
through 17x and the grounding contact piece lands 18« and
18b of the connector connecting unit 13 of the cable con-
nector 10 are pressed on to the corresponding contact point
lands 224 through 22# and the grounding contact point lands
23 and 23b respectively, and each makes contact.

[0070] As described above, the cable connector 10 has a
rectangular shape wiring board 11 wherein the width is less
than at least the internal diameter of the ultrasonic signal
cable channel of the endoscope insertion portion 62. The
wiring board 11 of the cable connector 10 comprises two
sections, the cable connecting portion 12 that has grounding
lands 14 that are connected to the shields 83 and the multiple
signal line connecting lands 15« through 15n that are
positioned in a row to connect to the corresponding multiple
signal core lines 81 of the ultrasonic signal cable 67, and the
connector connecting unit 13 that has multiple contact piece
lands 18a through 18x and grounding lands 194 and 195 that
are positioned in a vertical row with approximately equal
spacing in the center portion in the lengthwise direction of
the wiring board 11 that are each connected to the signal line
connecting lands 15a through 15# and the grounding land
14.

[0071] The cable connector 10 connects the contact piece
lands 18« through 18x and the grounding lands 19 and 19
of the cable connector 10 to the corresponding contact point
lands 224 through 22x and the grounding contact point lands
234 and 23b of the connector receptacle 20, by overlapping
the connector receptacle 20 provided on the ultrasonic
connector 68, and also by pressing and fixing the pressing
fixation piece 31.

[0072] Now, an electroconductive member such as elec-
troconductive rubber or the like may be placed on the
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contact surfaces between the lands 18a through 18#x, 194,
19b, 224 through 22n, 234, and 23b, so that conductivity is
ensured upon the contact piece lands 18« through 187 and
the grounding lands 19 and 1956 of the cable connector 10
each making contact with the corresponding contact point
lands 224 through 22x and the grounding contact point lands
23a and 23b of the connector receptacle 20.

[0073] Consequently, with the ultrasonic signal cable con-
nector device 10 of the present embodiment, soldering work
to connect to the connecting connector 102 of the ultrasonic
connector 68 can be eliminated. Therefore, connection to the
ultrasonic connector 68 is made easier and can be simplified.

Second Embodiment

[0074] Next, an ultrasonic signal cable connector device
relating to a second embodiment of the present invention
will be described with reference to FIGS. 8 through 16.
Now, only the points of the present embodiment that differ
from the configuration of the first embodiment will be
described; configurations which are the same will be
denoted with the same reference numerals and description
thereof will be omitted.

[0075] FIG. 8 is a plan view of the ultrasonic signal cable
connector device, FIG. 9 is a back view of the ultrasonic
signal cable connector device, FIG. 10 is a cross-sectional
view of the ultrasonic signal cable connector device, FIG.
11 is a plan view illustrating the configuration of the
connector receptacle wherein the ultrasonic signal cable
connector of the ultrasonic signal cable connector device is
attached, and FIG. 12 is a cross-sectional view illustrating
the configuration of the connector receptacle wherein the
ultrasonic signal cable connector of the ultrasonic signal
cable connector device is attached. FIG. 13 is a plan view
illustrating the configuration of a connecting board for
connecting the ultrasonic signal cable connector of the
ultrasonic signal cable connector device and the connector
receptacle, FIG. 14 is a cross-sectional view illustrating the
configuration of a connecting board for connecting the
ultrasonic signal cable connector of the ultrasonic signal
cable connector device and the connector receptacle, FIG.
15 is a plan view illustrating the attached state of the
ultrasonic signal cable connector of the ultrasonic signal
cable connector device and the connector receptacle, and
FIG. 16 is a cross-sectional view illustrating the attached
state of the ultrasonic signal cable connector of the ultra-
sonic signal cable connector device and the connector recep-
tacle.

[0076] The above-described cable connector 10 according
to the first embodiment of the present invention has a
grounding land 14, a signal line connecting land 15, a
grounding pattern 16, a wiring pattern 17, an contact piece
land 18, and a grounding contact piece land 19 on one
surface of the wiring board 11.

[0077] On the other hand, the cable connector 40 of the
present embodiment has two grounding lands 14 and 14,
one on each face, multiple signal line connecting lands 15
through 157 and 15'a through 15's, a total of four grounding
patterns 16a, 165, 16'a, 16'b, two on each face, multiple
wiring patterns 17a through 17 and 17'¢ through 17'n,
multiple contact piece lands 18a through 18x and 18'¢
through 18's, and a total of four grounding contact piece
lands 19a, 1956, 19'a, 19'b, two on each face, on both faces
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11a and 115 of the wiring board 11, as illustrated in FIGS.
8 through 10. Hereafter, the description will refer to only
the numeral of the reference numeral for each land and each
pattern (for example, the signal line connecting lands 15a
through 157 and 15'a through 15'n will be referred to as
signal line connecting lands 15 and 15').

[0078] The grounding lands 14 and 14', the signal line
connecting lands 15 and 15, the grounding patterns 16 and
16/, the wiring pattern 17 and 17', the contact piece lands 18
and 18', and the grounding contact piece lands 19 and 19'
that are provided on both faces 11a and 115 of the wiring
board 11 are formed with approximately the same shape and
size for each land and pattern. Now, the two faces 114 and
115 of the wiring board 11 may be referred to as the front
face 11a and back face 115 in the description below.

[0079] Thus, the two faces 11a and 115 of the wiring board
11 each has two grounding lands 14 and 14', one on each
face, multiple signal line connecting lands 15 and 15', a total
of four grounding patterns 16 and 16, two on each face,
multiple wiring patterns 17 and 17', multiple contact piece
lands 18 and 18', and a total of four grounding contact piece
lands 19 and 19', two on each face, and thus the number of
signal lines on the ultrasonic signal cable 67 connected to the
cable connector 40 can be approximately doubled. In other
words, the two coaxial lines 85a and 85b of the ultrasonic
signal cable 67 described with reference to FIG. 3 can be
grouped together as one, and further, the multiple signal core
lines 81 within the coaxial lines 852 and 85b can be
connected to one cable connector 40.

[0080] Now, the connector connecting unit 13 of the cable
connector 40 has a first positioning hole 27a near the center
of the cable connecting portion 12, and a second positioning
hole 27b near one corner of the distal end side of the
connector connecting unit 13.

[0081] First and second positioning shafts 45a and 45b of
the connector receptacle 41 that is the wiring board to be
described below, which is the connecting receiving unit 20
in the first embodiment, provided on the connecting con-
nector 102 of the ultrasonic connector 68, are passed through
the first and second positioning holes 27a and 27b.

[0082] Next, the connector receptacle 41 provided on the
connecting connector 102 of the ultrasonic connector 68 that
corresponds to the cable connector 40 wherein the ultrasonic
signal cable 67 is capable of being connected will be
described with reference to FIGS. 11 and 12.

[0083] On one face of the connector receptacle 41 a
rectangular recessed portion 42 wherein the cable connector
40 attaches is formed. The recessed portion 42 is formed to
have approximately the same thickness as the thickness of
the wiring board 11 of the cable connector 40, and is a
recessed portion formed in approximately the same shape as
the wiring board 11. In the center portion in the lengthwise
direction of the recessed portion 42 bottom face is provided
the multiple first contact point lands 43a through 43 and
multiple first grounding contact points lands, two to be
specific, 44a and 44b that are positioned with approximately
equal spacing and formed to have approximately similar
shape and size as the corresponding multiple contact piece
lands 18'a through 18'% and the two grounding contact piece
lands 19'a and 19'b provided on the back face 115 of the
wiring board 11 of the cable connector 40.
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[0084] A first positioning shaft 454 that is passed through
the first positioning hole 27a of the cable connector 40, as
seen in FIG. 11 near the left side in the drawing, of the first
contact point lands 43a through 43n, is provided on the
recessed portion 42 so as to protrude in the perpendicular
direction from the bottom face thereof. Further, a second
positioning shaft 45b that is passed through the second
positioning hole 27b of the cable connector 40, as seen in
FIG. 11 to the lower side, of the first contact point land 44b,
is provided on the recessed portion 42 so as to protrude in
the perpendicular direction from the front face thereof.

[0085] In other words, the two, first and second, position-
ing shafts 452 and 45b are passed through the two, first and
second, positioning holes 27a and 27b of the wiring board
11 from the back face side of the cable connector 40, and the
wiring board 11 is attached to the recessed portion 42. Thus,
the contact piece lands 18'a through 18' and the grounding
contact piece lands 19'a and 19'b of the back face 115 of the
wiring board 11 each makes contact with the corresponding
first contact point lands 43a through 43s and the first
grounding contact point lands 44a and 44b of the recessed
portion 42.

[0086] Now, a wiring pattern and a grounding pattern for
the purpose of connecting to the matching board 101 each
extend from the first contact point lands 43a through 43# and
the first grounding contact point lands 44a and 44b of the
recessed portion 42, although this is not illustrated.

[0087] Further, multiple second contact point lands 48a
through 48» and multiple second grounding contact point
lands, two to be specific, 49a and 49b are formed on the
plane portion 47 adjacent to the recessed portion 42 of the
connector receptacle 41. The second contact point lands 48a
through 48x and the grounding contact point lands 49 and
49b are formed to have approximately the same shape and
size as the corresponding first contact point lands 43a
through 43r and grounding contact point lands 44a and 445,
and are positioned on the surface of the plane portion 47
with approximately equal spacing.

[0088] A third positioning shaft 45¢ is provided near the
side in the center section in the lengthwise direction (the
upper part of FIG. 11) of the second contact point lands 48a
through 48#n of the plane portion 47. Now, two screw holes
464 and 46b, wherein the external thread screws are screwed
in to attach and fix the connecting board 51 to be described
below, are provided near one side corresponding to the
lengthwise direction (the vertical direction of FIG. 11) of the
recessed portion 42 and the plane portion 47 of the connector
receptacle 41.

[0089] Now, a wiring pattern and a grounding pattern for
the purpose of connecting to the matching board 101 each
extend from the second contact point lands 484 through 48x
and the second grounding contact point lands 49« and 49b
of the plane portion 47, although this is not illustrated.

[0090] Next, the connecting board 51 will be described
with reference to FIGS. 13 and 14. On one face of the
connecting board 51, multiple third contact point lands 52a
through 52r and multiple third grounding contact point
lands, two to be specific, 532 and 53b are provided. The
multiple third contact point lands 52a through 52n and the
two grounding contact point lands 53a and 53b are formed
in approximately the same shape and size so as to make
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contact with the respective multiple contact piece lands 184
through 18# and the two grounding contact piece lands 194
and 195 provided on the front face 11a of the wiring board
11 of the corresponding cable connector 40, and are posi-
tioned with approximately equal spacing, and are located
after the position is determined on one face of the connecting
board 51.

[0091] Further, multiple fourth contact point lands 52'a
through 52'» and multiple fourth grounding contact point
lands, two to be specific, 53'¢ and 53'b are provided on one
side of the connecting board 51 so as to line up with the third
contact point lands 524 through 52# and the third grounding
contact point lands 53¢ and 53b. The fourth contact point
lands 52'a through 52'n and the fourth grounding contact
point lands 53'¢ and 53'p are formed in approximately the
same shape and size so as to make contact with the corre-
sponding second contact point lands 48a through 48x and
the second grounding contact point lands 492 and 495 of the
connector receptacle 41, and are also positioned with
approximately equal spacing and determined where to be
positioned on the face of the connecting board 51.

[0092] The third contact point lands 52a through 527 and
the third grounding contact point lands 534 and 53b of the
connecting board 51 are electrically connected to the cor-
responding fourth contact point lands 52'a through 52'n and
the fourth grounding contact point lands 53'a and 53'b by the
wiring patterns 544 through 54n or the grounding patterns
55a and 55b.

[0093] Further, first through third positioning holes 56a
through 56¢ provided in the positions corresponding to the
first through third positioning shafts 45a through 45c¢ pro-
vided on the connector receptacle 41, and screw openings
57a and 57b provided in the positions corresponding to the
attaching screw holes 46a and 465 of the connector recep-
tacle 41, are bored in the connecting board 51.

[0094] The connection of the cable connector 40, the
connector receptacle 41, and the connecting board 51, with
such a configuration, will be described with reference to
FIGS. 15 and 16.

[0095] The multiple signal core lines 81 (see FIG. 3) of
the ultrasonic signal cable 67 are connected to the signal line
connecting lands 15a through 15n, the grounding land 14,
the signal line connecting lands 15'a through 15, and the
grounding land 14' provided on both faces 11a and 115 of the
wiring board 11 of the cable connector 40.

[0096] For example, the signal core lines 81 and the
shields 83 of the coaxial lines 85a are each soldered to the
corresponding signal line connecting lands 15a through 151
and the grounding contact piece land 14 on the front face 11a
of the wiring board 11, and further, the signal core lines 81
and the shields 83 of the coaxial lines 85b are each soldered
to the corresponding signal line connecting lands 15'a
through 15'» and the grounding contact piece land 14' on the
back face 11b of the wiring board 11, and are thus electri-
cally connected.

[0097] The cable connector 40 that is electrically con-
nected to the ultrasonic signal cable 67 is inserted from the
distal end side of the endoscope insertion unit 71 (see FIG.
1), and passes through to extend to the ultrasonic connector
68. The connector receptacle 41 is provided on the connect-
ing connector 102 of the ultrasonic connector 68, and is
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attached to the recessed portion 42 of the connector recep-
tacle 41 from the back face 115 side of the wiring board 11
of the cable connector 40.

[0098] At this time, the first and second positioning shafts
45a and 45b provided on the recessed portion 42 are passed
through the first and second positioning holes 27 and 27b
provided on the cable connector 40, and the cable connector
40 is attached to the connector receptacle 41. When the
position of the cable connector 40 is determined by the first
and second positioning shafts 45« and 45b and attached to
the recessed portion 42 of the connector receptacle 41, the
contact piece lands 18'a through 18'n and the grounding
contact piece lands 19'¢ and 19'b provided on the back face
115 side of the wiring board 11 electrically connect to the
corresponding contact point lands 43a through 43 and the
grounding contact point lands 44a and 44b of the recessed
portion 42.

[0099] When the cable connector 40 is attached to the
recessed portion 42 of the connector receptacle 41, the first
through third positioning holes 56a through 56c of the
connecting board 51 are each inserted into the first through
third positioning shafts 45z through 45¢ of the connector
receptacle 41. Then, one face of the connecting board 51 is
positioned on the connector receptacle 41 so as to face the
plane portion 47 of the connector receptacle 41 and the front
face 114 of the wiring board 11 of the cable connector 40 that
is attached to the recessed portion 42.

[0100] In other words, when the connecting board 51 is
positioned on the connector receptacle 41, the third contact
point lands 52a through 52» and the grounding contact point
lands 53a and 53b make contact with the corresponding
contact piece lands 184 through 18 and the grounding
contact piece lands 19a and 195 provided on the front face
11a of the wiring board 11.

[0101] Further, the fourth contact point lands 52'a through
52'n and the grounding contact point lands 53'¢ and 53'b on
the connecting board 51 make contact with the correspond-
ing second contact point lands 48a through 48x and the
grounding contact point lands 49a and 49b provided on the
plane portion 47 of the connector receptacle 41. In this state,
the connecting board 51 is fixed to the connector receptacle
41 by means of the external thread screws 38z and 58b
passing through the screw openings 57a¢ and 57b, and
screwing the connecting board 51 in place to the attaching
screw holes 46a and 46D of the connector receptacle 41.

[0102] Thus, the contact piece lands 18a through 187 and
18'a through 18'n and the grounding lands 194, 195, 19'a,
and 19'b provided on the two sides 11a and 115 of the wiring
board 11 of the cable connector 40 are electrically connected
to the matching board 101 via the connector receptacle 41
and the connecting board 51.

[0103] Accordingly, the cable connector 40 can be made
with a smaller sideways width because of the multiple signal
core lines 81 of the ultrasonic signal cable 67 being capable
of connecting to both sides. Therefore, insertion of the
endoscope insertion portion 62 into the ultrasonic signal
cable channel can be greatly improved. Further, the endo-
scope insertion portion 62 itself can have a smaller diameter
because the ultrasonic signal cable channel of the endoscope
insertion portion 62 has a smaller diameter.

[0104] Further, the cable connector 40 can have fewer
connectors to the ultrasonic signal cable 67 because the
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many signal core lines 81 of the ultrasonic signal cable 67
are connected to the two faces 11a and 11 of the wiring
board 11 of the cable connector 40, and the insertion
operation into the ultrasonic signal cable channel becomes
easicr.

[0105] Further, the cable connector 40 is easily connected
to the ultrasonic connector 68 by being sandwiched between
the connector receptacle 41 and the connecting board 51,
wherein the connector receptacle 41 overlaps and attaches
the cable connector 40 with the ultrasonic connector 68. In
particular, since no soldering work is necessary for the
connection between the cable connector 40 and the ultra-
sonic connector 68, attaching the cable connector 40 to the
ultrasonic connector 68 can be performed more efficiently.

Third Embodiment

[0106] Next, the ultrasonic signal cable connector device
relating to the present invention will be described with
reference to FIGS. 17 and 18.

[0107] FIG. 17 is a front view illustrating the configura-
tion of the ultrasonic signal cable connector device relating
to the third embodiment of the present invention, and FIG.
18 is a back view illustrating the configuration of the
ultrasonic signal cable connector device according to the
third embodiment of the present invention.

[0108] The cable connector 60 of the present embodiment
is provided with multiple signal line connecting lands 624
through 62r and 62'a through 62'# and two grounding lands,
one on each face, 63 and 63' that are electrically connected
by soldering the shield 83 and the signal core line 81 of the
ultrasonic signal cable 67 to both the front and back faces of
the cable connecting portion 12' of the wiring board 61 that
is formed in a rectangular shape, similar to the above-
described second embodiment.

[0109] The connector connecting unit 13' of one face
(hereafter may be referred to as “front face™) 61a of the
wiring board 61 of the cable connector 60 is provided with
multiple grounding patterns, two to be specific, 64a and 64b
that extend from both ends of the connecting land 63 of the
cable connecting portion 12, and multiple wiring patterns 79
that each extends from the multiple signal line connecting
lands 62a through 627, and two grounding contact piece
lands 65¢ and 65b that each connects to the grounding
patterns 64a and 64b, and multiple contact piece lands 66a
through 66 that each connects to the wiring patterns 79, and
multiple grounding contact piece lands that have a through
hole (hereafter referred to as “grounding contact piece land
with through hole”) 65¢ and 654, and multiple contact piece
lands that have a through hole (hereafter referred to as
“contact piece land with through hole”) 67a through 67n.

[0110] The wiring patterns 79 are formed with predeter-
mined spacing that is approximately equal to the right and
left thereof, towards the center shaft in the lengthwise
direction of the wiring board 61 that is in a rectangular shape
on the front face 61a of the wiring board 61. The grounding
contact piece lands 65« and 65b and the contact piece lands
66a through 66n are formed in approximately the same
shape and size, and positioned with equal spacing, along
both long edges of the rectangular shaped wiring board 61
on the front face 61a of the wiring board 61.

[0111] The two grounding contact piece lands with
through holes 65¢ and 63d, and the multiple contact piece
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lands with through holes 674 through 67n, are formed in
approximately the same shape as the two grounding lands
64a and 64b, and the multiple contact piece lands 66a
through 66, and are each positioned between the grounding
lands 64a and 64b, and the contact piece lands 66a through
66n.

[0112] Asillustrated in FIG. 18, the connector connecting
unit 13' of the other face (hereafter may be referred to as
“back face”) 61b of the wiring board 61 of the cable
connector 60 is provided with multiple grounding patterns,
two to be specific, 64'a and 64'b that extend from both ends
of the connecting land 63' of the cable connecting portion
12'; and multiple wiring patterns 79' that each extends from
the signal line connecting lands 62'a through 62's, and
multiple grounding through holes, two to be specific, 65'c
and 65'd that each connects to the two grounding patterns
64'a and 64'b, and multiple through holes 67'a through 67'n
that are each connected to the multiple wiring patterns 79'.

[0113] The wiring patterns 79' are formed with predeter-
mined spacing that is approximately equal to the right and
left thereof, towards the center shaft in the lengthwise
direction of the wiring board 61a that is in a rectangular
shape on the back face 61b of the wiring board 61. The
grounding through holes 65'c and 65'd and the through holes
67'a through 67'n are each electrically connected to the
grounding contact piece lands with through holes 65¢ and
65d and the contact piece lands with through holes 67a
through 67» that are provided on the front face 61a of the
wiring board 61.

[0114] In other words, the cable connector 60 is arranged
such that the multiple signal line connecting lands 62a
through 62 and 62'a through 62'n and the two grounding
contact piece lands 63 and 63' formed on the front and back
faces 61a and 61b of the cable connecting portion 12' of the
wiring board 61 can connect to the corresponding multiple
signal core lines 81 and the multiple shiclds 83 of the
ultrasonic signal cable 67. The multiple signal core lines 81
and the multiple shields 83 of the ultrasonic signal cable 67
connected to the front face 61a of the wiring board 61 of the
cable connector 60 are connected to the corresponding
grounding contact piece lands 65a and 65b and the connect-
ing contact piece lands 66a through 66r via the grounding
patterns 64a and 64b and the wiring patterns 63a through
65n.

[0115] Further, the multiple signal core lines 81 and the
multiple shields 83 of the ultrasonic signal cable 67 con-
nected to the back face 61b of the wiring board 61 are
connected to the corresponding grounding through holes
65'c and 65'd and the through holes 67'a through 67'n via the
grounding patterns 64'z and 64'b and the wiring patterns 79'".

[0116] In other words, the multiple signal core lines 81 and
the multiple shields 83 of the ultrasonic signal cable 67
connected to the back face 61b of the wiring board 61 are
electrically connected to the corresponding grounding con-
tact piece lands with through hole 65¢ and 654 and the
contact piece lands with through hole 66a through 66n
provided on the front face 61a of the wiring board 61, via the
grounding through holes 65'c and 65'd and the through holes
67'a through 67'n.

[0117] Therefore, the cable connector 60 enables the cable
connecting portion 12' to connect the signal core lines 81 and
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the shields 83 of the ultrasonic signal cable 67 to the two
faces 61a and 61b of the wiring board 61, and the multiple
contact piece lands 65a through 65d and 66a through 66n
and 67a through 67n that are connected to the ultrasonic
connector 68 are provided on one face. The multiple signal
core lines 81 and the shields 83 connected to the back face
61b of the wiring board 61 are electrically connected to the
corresponding contact piece lands 65¢ and 654 and 67a
through 67n provided on the front face 61a of the wiring
board 61, via each of the through holes 65'c, 65'd, and 67'a
through 67'n.

[0118] Note that, contact point lands are formed on the
connector receptacle 41 for connecting the above-described
cable connector 60 to the ultrasonic connector 68 which can
make connection facing the corresponding grounding con-
tact piece lands 65a through 654, the contact piece lands 664
through 66x, and the contact piece lands with through hole
67a through 67n of the connector connecting unit 13' of the
cable connector 60. Thus, the cable connector 60 easily
connects to the ultrasonic connector 68.

[0119] As described above, the ultrasonic signal cable
connector device according to the present invention can be
formed so as to be capable of passing through the ultrasonic
cable channel of an endoscope and so forth, and can be
connected to the ultrasonic connector without necessitating
soldering work.

[0120] Having described the preferred embodiments of the
invention referring to the accompanying drawings, it should
be understood that the present invention is not limited to
those precise embodiments and various changes and modi-
fications thereof could be made by one skilled in the art
without departing from the spirit or scope of the invention as
defined in the appended claims.

What is claimed is:
1. An ultrasonic signal cable connector device to be used
with

an ultrasonic endoscope device comprising

an ultrasonic endoscope having an electronic scanning
ultrasonic transducer provided on a distal end of an
insertion portion to be inserted in the body cavity, for
generating ultrasonic wave to the living-body tissue
cavity and receiving the ultrasonic wave reflected
from the body cavity tissue so as to generate ultra-
sonic signals, and

ultrasonic measuring equipment for performing driving
control of the ultrasonic transducer of the ultrasonic
endoscope and generating ultrasonic image signals
from the sent ultrasonic signal

the ultrasonic signal cable connector device comprising:

an ultrasonic signal cable having a plurality of signal lines
connected to the electronic scanning ultrasonic trans-
ducer;

an ultrasonic connector for connecting the ultrasonic
signal cable to the ultrasonic measuring equipment,

a rectangular wiring board that has approximately the
same or smaller width dimension as the external diam-
eter of the ultrasonic signal cable;
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a plurality of signal line connecting lands arrayed in
parallel on the surface of one of the short sides of the
wiring board for electrically connecting the plurality of
signal lines of the ultrasonic signal cable;

a plurality of contact piece lands arrayed in a column
longitudinally on the surface of the wiring board for
electrically connecting the plurality of connecting con-
nector pieces provided to the ultrasonic connector; and

a plurality of wiring patterns for connecting the plurality
of signal line connecting lands and contact piece lands
that are provided on the surface of the wiring board.

2. An ultrasonic signal cable connector device according

to claim 1, wherein the plurality of signal line connecting
lands, contact piece lands, and wiring patterns are provided
on both the front and back surfaces of the wiring board.

3. An ultrasonic signal cable connector device according

to claim 1, wherein the plurality of signal line connecting
lands are arrayed in parallel on the front and back surfaces
of one of the short sides of the wiring board, the plurality of
contact piece lands are positioned in columns on both long
sides on the surface of the wiring board, and the signal line
connecting lands provided on the back surface of the wiring
board are connected to the contact piece lands via through
holes.

4. An ultrasonic signal cable connector device according

to claim 1, the ultrasonic connector comprising:

a plurality of contact point lands to be clamped to the
plurality of contact piece lands of the wiring board; and

a connector receptacle that extends from the contact point
lands and has a plurality of connecting patterns for
connecting to a plurality of connector pins, for con-
necting to the ultrasonic measuring equipment.

5. An ultrasonic signal cable connector device according
to claim 2, the ultrasonic connector comprising:

a plurality of contact point lands to be clamped to the
plurality of contact piece lands of the wiring board; and

a connector receptacle that extends from the contact point
lands and has a plurality of connecting patterns for
connecting to a plurality of connector pins, for con-
necting to the ultrasonic measuring equipment.

6. An ultrasonic signal cable connector device according
to claim 3, the ultrasonic connector comprising:

a plurality of contact point lands to be clamped to the
plurality of contact piece lands of the wiring board; and

a connector receptacle that extends from the contact point
lands and has a plurality of connecting patterns for
connecting to a plurality of connector pins, for con-
necting to the ultrasonic measuring equipment.

7. An ultrasonic signal cable connector device according

to claim 2, the ultrasonic connector comprising:

a connector receptacle having

a first contact point land that is connected to the contact
piece land provided on one face of the wiring board,
and

a second contact point land disposed alongside the first
contact point land; and
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a connecting board having

a third contact point land connected to the contact piece
land provided on the other face of the wiring board,

a fourth contact point land connected to the second
contact point land of the connector receptacle, and

a wiring pattern that connects the third and fourth
contact point lands.
8. An ultrasonic signal cable connector device according
to claim 4, the ultrasonic connector comprising:

a connector receptacle having

a first contact point land that is connected to the contact
piece land provided on one face of the wiring board,
and

a second contact point land disposed alongside the first
contact point land; and

a connecting board having

a third contact point land connected to the contact piece
land provided on the other face of the wiring board,

a fourth contact point land connected to the second
contact point land of the connector receptacle, and

a wiring pattern that connects the third and fourth
contact point lands.

9. An ultrasonic endoscope comprising:

an ultrasonic transducer provided on a distal end of an
insertion portion to be inserted in the body cavity, for
generating ultrasonic wave to the tissue of the body
cavity and receiving the ultrasonic wave reflected from
the body cavity tissue so as to generate an ultrasonic
signal;

an ultrasonic signal cable having a plurality of signal lines
wherein one end is connected to a plurality of piezo-
electric elements making up the ultrasonic transducer,
and the other end is connected to the ultrasonic signal
cable connector device; and

an ultrasonic connector device connected to the ultrasonic
signal cable and connected to the ultrasonic measuring
equipment;

the ultrasonic signal cable connector device comprising:

a rectangular wiring board that has approximately the
same or smaller width dimension as the external diam-

eter of the ultrasonic signal cable;

plurality of signal line connecting lands arrayed in
parallel on the surface of one of the short sides of the
wiring board for electrically connecting the plurality of
signal lines of the ultrasonic signal cable;

a plurality of contact piece lands arrayed in a column
longitudinally on the surface of the wiring board for
electrically connecting the plurality of connecting con-
nector pieces provided to the ultrasonic connector; and

a plurality of wiring patterns for connecting the plurality
of signal line connecting lands and contact piece lands
that are provided on the surface of the wiring board.

10. An ultrasonic endoscope according to claim 9,

wherein the plurality of signal line connecting lands, contact
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piece lands, and wiring patterns are provided on both the
front and back surfaces of the wiring board.

11. An ultrasonic endoscope according to claim 9,
wherein the plurality of signal line connecting lands are
arrayed in parallel on the front and back surfaces of one of
the short sides of the wiring board, the plurality of contact
piece lands are positioned in columns on the front surface of
the wiring board of both long sides of the wiring board, and
the signal line connecting lands provided on the back surface
of the wiring board are connected to the contact piece lands
via through holes.

12. An ultrasonic endoscope according to claim 9, the
ultrasonic connector comprising:

a plurality of contact point lands to be clamped to the
plurality of contact piece lands of the wiring board; and

a connector receptacle that extends from the contact point
lands and has a plurality of connecting patterns for
connecting to a plurality of connector pins, for con-
necting to the ultrasonic measuring equipment.

13. An ultrasonic endoscope according to claim 10, the

ultrasonic connector comprising:

a plurality of contact point lands to be clamped to the
plurality of contact piece lands of the wiring board; and

a connector receptacle that extends from the contact point
lands and has a plurality of connecting patterns for
connecting to a plurality of connector pins, for con-
necting to the ultrasonic measuring equipment.

14. An ultrasonic endoscope according to claim 11, the

ultrasonic connector comprising:

a plurality of contact point lands to be clamped to the
plurality of contact piece lands of the wiring board; and

a connector receptacle that extends from the contact point
lands and has a plurality of connecting patterns for
connecting to a plurality of connector pins, for con-
necting to the ultrasonic measuring equipment.

15. An ultrasonic endoscope according to claim 10, the

ultrasonic connector comprising:

a connector receptacle having

a first contact point land that is connected to the contact
piece land provided on one face of the wiring board,
and

a second contact point land disposed alongside the first
contact point land; and

a connecting board having

a third contact point land connected to the contact piece
land provided on the other face of the wiring board,

a fourth contact point land connected to the second
contact point land of the connector receptacle, and

a wiring pattern that connects the third and fourth
contact point lands.
16. An ultrasonic endoscope according to claim 13, the
ultrasonic connector comprising:

a connector receptacle having

a first contact point land that is connected to the contact
piece land provided on one face of the wiring board,
and



US 2005/0143658 Al
11

a second contact point land disposed alongside the first
contact point land; and

a connecting board having

a third contact point land connected to the contact piece
land provided on the other face of the wiring board,
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a fourth contact point land connected to the second
contact point land of the connector receptacle, and

a wiring pattern that connects the third and fourth
contact point lands.
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