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ELECTRONIC COMPONENT CONVEYING APPARATUS
FIELD

Embodiments described herein relate generally to
an apparatus for dealing with electronic components.
In particular, the embodiments relate to an electronic
component conveying apparatus used for conveying a
plurality of electronic components such as IC devices
from a process unit to the next process unit when the
electrical characteristics of the electronic components
are measured, before the manufactured components are
shipped.

BACKGROUND

Generally, the performance of newly manufactured
electronic components such as IC devices 1is tested
before the components are shipped. For example, the
electrical characteristics of the components are
measured. To do this, an IC handler takes out IC
devices to be tested in series from an accumulation
position of the manufactured IC devices and sends a
plurality of IC devices of each lot to a measuring
unit. This IC handler includes an apparatus for
conveying IC devices.

A conventional apparatus for conveying IC devices
includes a shuttle table. At the time of conveyance,
in order to precisely convey an IC device or a
plurality of IC devices placed on the shuttle table to
a measuring position within a measuring unit, each IC
device must be accurately retained at the predetermined
position on the shuttle table. For this purpose, a
device for retaining IC devices is used.

For example, a recessed pocket formed to match the
outer shape of an IC device, or a recessed pocket
formed to match the outer shape of a guide component
holding an IC device is formed on the surface of the
shuttle table. As a conventional device for retaining
IC devices, an IC device retaining‘tool which 1is

inserted into the recessed pocket so as to be fixed and
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comprising an IC device receiving portion is used.

The outer shape of each IC device to be tested is
a rectangular parallelepiped. The rectangular
parallelepiped has a top surface, a bottom surface and
side surfaces, and each surface has a quadrilateral
shape such as a square or a rectangle. However, there
are a wide variety of types for IC devices. The
length, width and thickness of a rectangular
parallelepiped vary depending on the lot of the IC
device. Therefore, a conventional shuttle table needs
to be structured as follows. A recessed pocket having
dimensions which can receive an IC device retaining
tool comprising a reception portion formed to match the
dimensions of the outer shape including the thickness
of the IC device to be tested has to be individually
formed. Further, a plurality of IC device retaining
tools having different dimensions must be prepared in
advance as a so-called change kit for each IC device.
However, costs for preparing change kits are very high.
In addition, 1t is very troublesome to exchange change
kits in accordance with the types of the IC devices.

Conventional techniques have led to the
development of an IC device conveying apparatus
configured to interpose and fix an IC device or a
plurality of IC devices between a pair of slide guide
plates configured to independently move away from and
toward each other on a conveyance shuttle, instead of
preparing a plurality of change kits in advance for
each IC device having a different outer shape
dimension. (For example, refer to patent literature
1.)

Patent Literature 1: Japanese Patent No. 5021780

The IC device conveying apparatus described in
patent literature 1 is configured to interpose and fix
an IC device or a plurality of IC devices between the
pair of slide guide plates explained above. Therefore,

if a tightening screw of the slide guide plates becomes



10

15

20

25

30

35

loose because of shaking during conveyance, the slide
guide plates may be moved, and the IC device may be
moved or deviate from a fixed position. Thus, a
problem may be caused in conveyance. Moreover, when an
IC device or a plurality of IC devices are interposed
and fixed between the above pair of slide guide plates,
the IC device is sometimes fixed at an angle relative
to the surface of a shuttle plate between a pair of
slide guide plates. 1In this case, the inclined IC
device is conveyed to the next measuring unit, and the
IC device may be set at an angle in the measuring unit.
In this case, it is easily presumed that a normal
measurement result cannot be obtained.

In the method of preparing a plurality of change
kits in advance for each IC device having a different
outer shape dimension as a conventional IC device
conveying apparatus, costs for preparing a variety of
change kits are very high, and it is very troublesome
to exchange change kits. In the method of interposing
and fixing an IC device between a pair of slide guide
plates, if the IC device is fixed at an angle relative
to the surface of a shuttle plate and is set at an
angle in the next measuring unit, a normal measurement
result may not be obtained. This problem occurs with
the other electronic components as well as IC devices.

In order to solve the above problem, an embodiment
of the present invention provides an electronic
component conveying apparatus configured to be commonly
used for electronic components such as IC devices
having different outer shape dimensions without using
change kits and ensure retention in a normal posture on
a shuttle plate. Thus, the apparatus is configured to
easily and accurately convey electronic components to
the next unit including a measuring unit and always
obtain an accurate measurement result at low cost.

An embodiment of the present invention provides an

electronic component conveying apparatus, comprising:
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a conveyance plate which conveys a plurality of
electronic components having a rectangular bottom
surface and a rectangular parallelepiped shape, the
plurality of electronic components being placed on the
conveyance plate;

a plurality of electronic component interposing-
and-retaining units which have an inner shape
corresponding to two side surfaces interposing one
opposing corner of a pair of opposing corners of the
bottom surface of each of the plurality of electronic
components placed on the conveyance plate, and are
fixed on the conveyance plate; and

a lattice plate which comprises a plurality of
lattices having an inner dimension larger than a bottom
surface dimension of the plurality of electronic
components, has a shape in which, when the lattice
plate is placed on the conveyance plate, two side
surfaces interposing one opposing corner of a pair of
opposing corners of each of the lattices are positioned
in proximity so as to be away from an outer side
surface of the electronic component interposing-and-
retaining units fixed on the conveyance plate by a
predetermined gap or distance and two side surfaces
interposing the other opposing corner of the lattice
correspond to two side surfaces interposing the other
opposing corner of the electronic component, and is
fixed on the conveyance plate, wherein

a plurality of flexible electronic component
retention spaces are formed in accordance with an
outer shape dimension of an electronic component to
be conveyed between the electronic component
interposing-and~-retaining units fixed on the conveyance
plate in proximity to the two side surfaces interposing
one opposing corner of the lattice of the lattice plate
and the two side surfaces interposing the other
opposing corner of the lattice.

Further, the embodiment of the electronic
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component conveying apparatus uses, when a plurality of
electronic components are retained in the electronic
component retention spaces, a gap or distance
adjustment jig forming the predetermined gap between
each of the electronic components and each of the
electronic component interposing-and-retaining units.

Another embodiment of the present invention
provides an electronic component conveying apparatus,
comprising:

a shuttle plate which has a plurality of position
determination holes and is configured to convey a
plurality of electronic components having a rectangular
bottom surface and a rectangular parallelepiped shape,
the plurality of electronic components being placed on
a surface of the shuttle plate;

at least a first guide block which is fixed on the
shuttle plate by a position determination bolt screwed
at a predetermined position of the plurality of
position determination holes, wherein a first plurality
of electronic component interposing-and-retaining
portions having a shape corresponding to two side
surfaces interposing one opposing corner of a pair of
opposing corners of a bottom surface of the electronic
components are formed along a longitudinal direction of
the first guide block;

at least a second guide block which is fixed on
the shuttle plate by another position determination
bolt screwed at another predetermined position of the
plurality of position determination holes, facing the
first guide block, wherein a second plurality of
electronic component interposing-and-retaining portions
having a shape corresponding to two side surfaces
interposing the other opposing corner of the pair of
opposing corners of the bottom surface of the
electronic components are formed along a longitudinal
direction of the second guide block;

a transmission type of optical sensor provided on
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the shuttle plate, the optical sensor including a light
emission unit which emits light having an optical axis
ranging from one end portion to the other end portion
of the shuttle plate along an upper surface of a
plurality of electronic components interposed and
retained between the first and second electronic
component interposing-and-retaining portions along the
longitudinal directions of the first and second guide
blocks, and further including an optical sensor which
detects the light at the other end portion of the
shuttle plate;

a sensor slit plate which sets the emitted light
so as to pass through a position kept away by a
predetermined distance from an upper surface of each of
the plurality of electronic components interposed and
retained between the first and second electronic
component interposing-and-retaining portions in
accordance with a thickness of the electronic
components between the end portions of the shuttle
plate; and

a height position adjustment device which adjusts
a height position of an upper end of the sensor slit
plate, wherein

the first and second guide blocks retain a
plurality of electronic components in an electronic
component retention space formed and fixed on the
shuttle plate fixed at a position determination hole
determined in advance in accordance with a distance
between the pair of opposing corners of the bottom
surface of an electronic component to be conveyed.

According to the embodiments, it is possible to
provide an electronic component conveying apparatus
which can retain an electronic component such as an IC
device regardless of the outer shape dimension of the.
electronic component without changing a retention
component such as a change kit, reduce the handling

cost for manufacturing and shipping the electronic
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component, and easily and accurately convey the
electronic component to the next processing unit such
as electric characteristics measuring unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a flow of an electronic component
handling in an IC handler according to embodiments of
the present invention.

FIG. 2 is a perspective illustration showing a
structure of a preheat plate for preheating electronic
components in a first embodiment.

FIG. 3 is a perspective illustration showing a
structure of a gap adjustment block for determining a
position of a lattice plate when the electronic
component in the first embodiment is placed on the
preheat plate.

FIG. 4 is a perspective illustration showing a
state before the position of the lattice plate is
adjusted and fixed when the electronic component in the
first embodiment is placed on the preheat plate.

FIG. 5 is a perspective illustration showing a
state after the position of the lattice plate is
adjusted and fixed when the electronic component in the
first embodiment is placed on the preheat plate.

FIG. 6 is a perspective illustration showing a
conveyance plate on which electronic components in a
second embodiment are placed.

FIG. 7 1is an exploded perspective illustration
showing the conveyance plate on which the electronic
components in the second embodiment in FIG. 6 are
placed.

DETAILED DESCRIPTION

Various embodiments will be described hereinafter
with reference to the accompanying drawings.

The embodiments provide an electronic component
conveying apparatus which is a so-called universal
change kit. The universal change kit 1is an electronic

component position determining jig which can be widely



10

15

20

25

30

35

used and deal with various kinds of electronic
components when electronic components are conveyed in
an electronic component handling apparatus, for
example, an IC handler, used for measuring and
classifying electrical characteristics of electronic
components such as IC devices.

Hereinafter, the embodiments are explained,
looking at, as an example, an IC device conveying
apparatus used for a so-called IC handler which is a
handler for IC devices for handing electronic
components at the manufacturing and shipping stages.

FIG. 1 shows the flow of an electronic component
handling in the IC handler related to the embodiments
of the present invention. In FIG. 1, IC devices whose
electrical characteristics should be measured for
classification are accumulated in a supply unit 11 by
each lot. Each of the IC devices in a lot has the same
sized rectangular parallelepiped outer shape including
a rectangular bottom surface. The electrical
characteristics of the IC devices need to be measured
under predetermined temperature conditions. Therefore,
the IC devices are conveyed from the supply unit 11 to
a preheat unit 12, and preheated so as to be at the
predetermined temperature. After that, the IC devices
are placed on a supply shuttle 13 which is a conveying
apparatus, and conveyed to a measuring unit 14. The
predetermined temperature geherally ranges from -50°C
to +150°C. After various electrical characteristics
have been measured at the predetermined temperature in
the measuring unit 14, the IC devices are placed on a
storage shuttle 15 which is another conveying
apparatus, and conveyed to a storage unit 16. Thus, in
this invention, the IC device conveying apparatus is
embodied as the preheat unit 12, the supply shuttle 13
and the storage shuttle 15 in FIG. 1.

An embodiment of the present invention is an IC

device conveying apparatus used for the preheat unit
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12. As shown in FIG. 2, the IC device conveying
apparatus comprises a flat preheat plate 12-1, a
lattice-shaped guide plate 12-2 placed on the preheat
plate 12-1, a plurality of fixing bolts 12-3 for fixing
the guide plate 12-2 on the preheat plate 12-1, a
plurality of rectangular lattices 12-4 formed on the
guide plate 12~2, and a plurality of L-shaped IC device
retention members 12-5, 12-5A and 12-5B fixed at
regular intervals on the longitudinal and horizontal
axes on the preheat plate 12-1 within the lattices 12~
4.

IC devices to be preheated are placed on the
preheat plate 12-1 with the IC devices inserted into
the lattices 12-4 respectively formed in the guide
plate 12-2. When the IC devices are preheated, each of
them is interposed and retained in the retention space
formed between two inner side surfaces of each IC
device retention member 12-5 and two side surfaces
interposing a corner of the lattice 12-4, the corner
being opposite to a close corner of the lattice 12-4 to
the member 12-5. Although the IC devices retained in
this structure shown in FIG. 2, the IC devises retained
in the structure are shown in to FIG. 4 and FIG. 5.

Hereinafter, a method for accurately determining
the position of IC devices and retaining the IC devices
at the predetermined positions within the lattices 12-4
formed on the guide plate 12-2 will be described in
detail with reference to FIG. 3 to FIG. 5.

FIG. 3 is a perspective illustration showing a
structure of a gap adjustment block 17 used for leaving
or setting a predetermined gap between an IC device and
the retention member 12-5 in order to absorb an
manufacturing error caused in the dimension fluctuation
of the outer shape of the IC deice when the IC device
is inserted into the aforementioned retention space
within the lattice 12-4. In FIG. 3, a shim plate 17-2
formed of an L-shaped thin plate is attached along two
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adjacent side surfaces of a block main body 17-1 which
is a rectangular parallelepiped. Two outer side
surfaces of the shim plate 17-2 are pressed by a pair
of pressing plates 17-3. Each of the two outer side
surfaces of the shim plate 17-2 is fixed by a fixing
screw 17-4 via the pressing plates 17-3. At this time,
the shim plate 17-2 is fixed in such a way that a
predetermined length of the bottom end 17-5 of the shim
plate 17-2 protrudes from the bottom surface of the
block main body 17-1. The predetermined length is set
to a dimension corresponding to the thickness of the IC
device to be preheated. The thickness of the shim
plate 17-2 corresponds to the predetermined gap between
the IC device and the retention member 12-5 when the Ic
device is retained in the retaining space formed in the
lattice 12-4 of the guide plate 12-2. Because of this
gap, even if an IC device has a manufacturing error, it
is possible to avoid such a situation that the IC
device is stuck in the lattice 12-4 and cannot be
pulled out of it.

Hereinafter, with reference to FIG. 4 and FIG. 5,
a method for placing each IC device at the
predetermined position on the preheat plate 12-1 is
explained.

In FIG. 4, before all IC devices 18 (only two
devices 18 are shown as a reference) to be preheated
are placed on the preheat plate 12-1, the guide plate
12-2 is moved in the direction opposite to the
direction shown by an arrow 19 in advance so that the
guide plate 12-2 is placed at an original position. At
the original position, the two side surfaces
interposing an inner corner of each lattice 12-4 make
contact with the outer surfaces of each retention
member 12-5. In this state, gap adjustment blocks 17A
and 17B are placed in such a way that the shim plate
17-2 shown in FIG. 3 makes contact with the inner

surfaces of a retention member 12-5A fixed in the
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vicinity of one opposing corner of the preheat plate

12-1 shown in FIG. 2 and a retention member 12-5B fixed

in the vicinity of the other opposing corner.

The IC

devices 18A and 18B are pressed in such a way that two

side surfaces interposing an opposing corner of each

bottom surface make contact with the inner side
surfaces of the shim plate 17-2. The IC devices 18A
and 18B are two of IC devices of one lot taken from the

supply unit 11 of FIG. 1.

18B are used as jigs when the gap between

18 and the retention member
state, all IC devices to be

from the supply unit 11 and

12-5 is set.
preheated are

inserted into

The two IC devices 18A and

the IC device
In this

taken out

all lattices

12-4 within the guide plate 12-2 although this is not
shown in FIG. 4 or FIG. 5. In an example of FIG. 4 and
FIG. 5, the number of lattices 12-4 which are
completely closed on the guide plate 12-2 1is twenty
one. In addition to the twenty one lattices 12-4,
there are another eleven inner corner units formed into
a lattice which is partially discontinuous. The eleven
inner corner units are configured to hold IC devices in
cooperation with the retention members 12-5. All of
the thirty two lattices are configured to retain IC
devices. However, the IC devices 18A and 18B are
already placed in two of the lattices as gap adjustment
Therefore, the number of IC devices 18 which are

As explained later, the

jigs.
actually preheated is thirty.
eleven lattices which are partially discontinuous are
discontinuous in such a way that the guide plate 12-2
does not protrude to the outside of the end portion of
the preheat plate 12-1 when the guide plate 12-2 1is
moved in the direction of the arrow 19 shown in FIG. 4.

As explained in FIG. 4, after the IC devices 18
are placed in predetermined or all of the lattices 12-4
of the guide plate 12-2, the guide plate 12-2 is moved
in the direction of the arrow 19 of FIG. 4 from the

original position. In other words, the guide plate
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12-2 is moved in the direction of and stopped at each
retention member 12-5 fixed on the preheat plate 12-1.
This state is shown in FIG. 5. As a result, two side
surfaces interposing one of two opposing corners of the
bottom surface of the IC device 18 make contact with
the L-shaped inner side surface of the retention member
12-5. Two side surfaces interposing the other opposing
corner of the bottom surface of the IC device 18 make
contact with two inner side surfaces interposing the
corresponding opposing corner of the lattice 12-4. In
this manner, a retention space for retaining the
electronic component 18 by two side surfaces
interposing each corner of a pair of opposing corners
of the bottom surface of the IC device 18 is formed
between the retention member 12-5 and the lattice 12-4.
In this state, the guide plate 12-2 is fixed on the
preheat plate 12-1 by a plurality of bolts 20.

In this embodiment, in FIG. 4, the distance of the
move of the guide plate 12-2 in the direction of the
arrow 19 can be freely adjusted depending on the
dimension of the outer shape of the IC device 18. The
direction of the arrow 19 is the direction of each
retention member 12-5 fixed on the preheat plate 12-1.
Therefore, without exchanging a retention component
such as a change kit, it is possible to hold a
plurality of IC devices 18 by each lot unit even if the
dimension of the outer shape of the IC devices changes
lot by lot. Thus, it is possible to decrease the
handling cost at the manufacturing and shipping stages,
and easily and accurately convey the IC devices 18 to
the next measuring process for handling.

The IC devices 18 preheated at the preheat unit 12
are conveyed to the next measuring unit 14. For this
conveyance, a conveying apparatus is used. The
conveying apparatus is the supply shuttle 13 as shown
in FIG. 1. The IC devices 18 which are preheated so as

to have the predetermined temperature on the preheat
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plate 12-1 are transferred from the preheat plate 12-1
to the supply shuttle 13 by using a robot arm of the IC
handler, etc., which is not shown in the drawings. For
the IC handler, an IC handler which is normally used in
this field can be employed. Therefore, detailed
explanation of operations or functions for the IC
handler is omitted here.

FIG. 6 and FIG. 7 illustrate an embodiment of the
supply shuttle 13. FIG. 6 1s a perspective
illustration, and FIG. 7 is a perspective illustration
shown by disassembling main parts of the structure of
FIG. 6. 1In FIG. 6 and FIG. 7, the supply shuttle 13 is
structured by using a flat shutﬁle plate 13-1. On the
shuttle plate 13-1, four pairs of guide blocks 13-2,
13-3, 13-4 and 13-5 are attached. The guide block 13-2
is structured by a pair of guide block pieces 13-2A and
13-2B. Similarly, the guide blocks 13-3, 13-4 and 13-5
are structured by a pair of guide block pieces 13-3A,
13-3B, 13-4A, 13-4B, 13~-5A and 13-5B respectively. The
guide blocks 13-2 and 13-3 are arranged in line along a
longer side surface of the shuttle plate 13-1. The
guide blocks 13-4 and 13-5 are arranged in line along
the other side surface of the shuttle plate 13-1.

On the top surface of the shuttle plate 13-1, a
plurality of screw holes 23A shown in detail in FIG. 7
are formed. The guide block pieces 13-2A, 13-2B, 13-
3A, 13-3B, 13-4A, 13-4B, 13-5A and 13-5B are fixed to
the screw holes 23A by position determination bolts 13-
6 through position determination holes 23 formed in the
guide block pieces. Two IC devices 18 are retained in
each guide block 13-2, 13-3, 13-4 and 13-5.

In the guide block piece 13-2A which is one of two
guide block pieces of the guide block 13-2, two IC
device interposing-and-retaining portions 24A are
formed along the longitudinal direction of the guide
block piece 13-2A. The shape of the IC device

interposing-and-retaining portion 24A corresponds to
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two side surfaces interposing one opposing corner of a
pair of opposing corners of the bottom surface of the
IC device 18. 1In the guide block piece 13-2B which is
the other guide block piece of the guide block 13-2,
two IC device interposing-and-retaining portions 24B
are formed along the longitudinal direction of the
guide block piece 13-2B. The shape of the IC device
interposing-and~retaining portion 24B corresponds to
two side surfaces interposing the other opposing corner
of the pair of opposing corners of the bottom surface
of the IC device 18. Similarly, in each of the guide
block pieces 13-3A, 13-3B, 13-4A, 13-4B, 13-5A and 13-
5B of the remaining guide blocks 13-3, 13-4 and 13-5,
two IC device interposing-and-retaining portions 24A
and two IC device interposing-and-retaining portions
24B are formed along the longitudinal direction of each
guide block piece.

In this manner, the retaining portions 24A and 24B
are formed in the guide block pieces 13-2A and 13-2B of
the guide block 13-2. Between the retaining portions
247 and 24B, two side surfaces interposing each of a
pair of opposing corners of the bottom surface of the
IC device 18 to be conveyed are interposed and
retained. Similarly, the IC device 18 is held in each
of the other guide blocks 13-3 to 13-5. If the
dimension of the outer shape of the IC device 18
differs because the lot of the IC device 18 differs, it
is possible to deal with the IC device 18 by fixing the
guide blocks 13~2 to 13-5 to other screw holes 23A
formed for each lot in advance on the top surface of
the shuttle plate 13-1 by using the position
determination bolts 13-6.

In the embodiment shown in FIG. 6 and FIG. 7, in
the vicinity of the shuttle plate 13-~1, an optical
sensor 31 of a transmission type is provided in common
along the longitudinal direction of the first and
second guide blocks 13-2 and 13-3 provided along one of
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the longer sides of the shuttle plate 13-1. The
optical sensor 31 is structured by a light emission
unit 31A which emits light having an optical axis
ranging from one end to the other end of the shuttle
plate 13-1 along the top surfaces of the four IC
devices 18 interposed and held, and an optical sensor
31B which detects the light emitted from the light
emission unit 31A at the other end of the shuttle plate
13-1.

Similarly, an optical sensor 32 of a transmission
type is provided in common along the longitudinal
direction of the third and fourth guide blocks 13-4 and
13-5 provided along the other longer side of the
shuttle plate 13-1. The optical sensor 32 is
structured by a light emission unit 32A which emits
light having an optical axis ranging from one end to
the other end of the shuttle plate 13-1 along the top
surfaces of the four IC devices 18 interposed and held,
and an optical sensor 32B which detects the light
emitted from the light emission unit 32A at the other
end of the shuttle plate 13-1.

A sensor slit plate 33A is fixed to a short side
surface of the shuttle plate 13-1 by a fixing bolt 34,
the short side surface facing the light emission units
31A and 32A. A sensor slit plate 33B is fixed to
another short side surface of the plate 13-1 which
faces the optical sensors 31B and 32B by the fixing
bolt 34. Holes through which the fixing bolts 34
formed on the sensor slit plates 33A and 33B penetrate
are formed in the short side surface of the shuttle
plate 13-1. By this structure, the upper ends of the
sensor slit plates 33A and 33B are formed so as to
adjust the height position protruding from the top
surface of the shuttle plate 13-1 to the above. The
height position is the protrusion length.

The height is adjusted by using height adjustment
blocks 35A and 15B fixed to the sensor slit plates 332
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and 33B by the fixing bolts 34A for adjusting the
height of the sensor slit plates 33A and 33B in line
with the actual thickness of the IC device 18C which is
used as a height adjusting jig and having the same
outer shape as the devices 18 being conveyed. When the
height is adjusted, the IC device 18C is placed
immediately beneath the height adjustment blocks 35A
and 35B. In this state, the fixing bolt 34 is
loosened, and the sensor slit plates 33A and 33B are
moved up and down in such a way that the height of the
upper end of the sensor slit plates 33A and 33B is the
same as upper surface height of the height adjustment
blocks. At that position, the fixing bolt 34 is
tightened.

As a result, in accordance with the thickness of
the IC device 18 placed on the shuttle plate 13-1, the
light emitted from the light emission units 31A and 32A
can pass through the position kept away from the upper
surface of the IC device 18 interposed and retained
between the interposing-and-retaining portions 24A and
24B formed in the guide blocks 13-2 to 13-5 by only the
predetermined distance. By this structure, both of the
optical sensors 31B and 32B can obtain reception light
output when the IC device 18 interposed and held
between the interposing-and-retaining portions 24A and
24B formed in the guide blocks 13-2 to 13-5 is normal.

On the other hand, when the IC device 18 1is
interposed and retained at a tilted state, the IC
device 18 is held while a part of the IC device 18
protrudes from a planar surface including the upper end
of the sensor slit plates 33A and 33B. For example,
when at least one of the four IC devices 18 interposed
and retained between the interposing-and-retaining
portions 24A and 24B formed in the guide blocks 13-2
and 13-3 1s interposed and held with an inclination
state, the light emitted from the light emission unit
31A is blocked by the protruded portion of the IC
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device 18 which is interposed and held at the tilted
state. Thus, light is not received in the optical
sensor 31B which is a light reception unit. In this
manner, it is possible to detect that there is an IC
device 18 interposed and held with an inclination, and
eliminate the inclination of the IC device 18 before it
is conveyed to the measuring unit 14.

In FIG. 6 and FIG. 7, a plurality of guide pins 36
are attached on the shuttle plate 13-1, and they
protrude high from the surface of the shuttle plate 13-
1. The plurality of guide pins 36 are used for
conducting position determination when the supply
shuttle 13 on which the IC device 18 is placed is
conveyed to the measuring unit 14 and a robot arm which
is provided in the measuring unit 14 and is not shown
in the drawings absorbs the conveyed IC device using a
suction unit. Since the guide pins 36 are not directly
related to the embodiments of the present invention,
detailed explanations of the functions for the guide
pins 36 are omitted.

In FIG. 1, after electric characteristics of the
IC devices 18 are measured in the predetermined
temperature conditions in the measuring unit 14, the IC
devices 18 are placed on the storage shuttle 15 and
conveyed to the next storage unit 16. The storage
shuttle 15 used at this time may have the same
structure as the supply shuttle 13. Therefore,
detailed explanations for the storage shuttle 15 are
omitted.

While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described
herein may be embodied in a variety of other forms;
furthermore, various omissions, substitutions and
changes in the form of the embodiment described herein

may be made without departing from the spirit of the
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invention. Even when a structural element is
separately expressed in claims, or a plurality of
elements are combined in claims, or a separated element
and combined elements are combined in claims, they are
all within the scope of the present invention.

Further, even when claim is directed to a method, a
step, ©or a program, the apparatus of the present
invention is applied to the claim. The accompanying
claims and their eguivalents are intended to cover such
forms or modifications as would fall within the scope

and spirit of the inventions.
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WHAT IS CLAIMED IS:

1. An electronic component conveying apparatus,
comprising:

a conveyance plate which conveys a plurality of
electronic components having a rectangular bottom
surface and a rectangular parallelepiped shape, the
plurality of electronic components being placed on the
conveyance plate;

a plurality of electronic component interposing-
and~retaining portions which have an inner shape
corresponding to two side surfaces interposing one
opposing corner of a pair of opposing corners of the
bottom surface of each of the plurality of electronic
components placed on the conveyance plate, and are
fixed on the conveyance plate; and

a lattice plate which comprises a plurality of
lattices having an inner dimension larger than a bottom
surface dimension of the plurality of electronic
compenents, has a shape in which, when the lattice
plate is placed on the conveyance plate, two side
surfaces interposing one opposing corner of a pair of
opposing corners of each of the lattices are positioned
in proximity so as to be away from an outer side
surface of the electronic component interposing-and-
retaining portions fixed on the conveyance plate by a
predetermined distance and two side surfaces
interposing the other opposing corner of the lattice
correspond to two side surfaces interposing the other
opposing corner of the electronic component, and is
fixed on the conveyance plate, wherein

a plurality of electronic component retention
spaces are formed 1n accordance with an outer shape
dimension of an electronic component to be conveyed
between the electronic component interposing-and-
retaining portions fixed on the conveyance plate in

proximity to the two side surfaces interposing one
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opposing corner of the lattice of the lattice plate and
the two side surfaces interposing the other opposing
corner of the lattice.

2. The electronic component conveying apparatus
of claim 1, wherein, when a plurality of electronic
components are retained in the electronic component
retention spaces, a gap adjustment jig is provided
between each of the electronic components and each of
the electronic component interposing-and-retaining
portions, and wherein,

a predetermined gap is formed between each of the
electronic components and each of the electronic
component interposing-and-retaining portions by the gap
adjustment Jjig.

3. An electronic component conveying apparatus,
comprising:

a shuttle plate which has a plurality of position
determination holes and conveys a plurality of
electronic components having a rectangular bottom
surface and a rectangular parallelepiped shape, the
plurality of electronic components being placed on the
shuttle plate;

a first guide block which is fixed on the shuttle
plate by a position determination member fixed at a
predetermined position of the plurality of position
determination holes, wherein a first plurality of
electronic component interposing-and-retaining portions
having a shape corresponding to two side surfaces
interposing one opposing corner of a pailr of opposing
corners of a bottom surface of the electronic
components are formed along a longitudinal direction of
the first guide block;

a second guide block which is fixed on the shuttle
plate by another position determination member fixed at
another predetermined position of the plurality of
position determination holes, facing the first guide

block, wherein a second plurality of electronic
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component interposing-and-retaining portions having a
shape corresponding to two side surfaces interposing
the other opposing corner of the pair of opposing
corners of the bottom surface of the electronic
components are formed along a longitudinal direction of
the second guide block;

an optical sensor of a transmission type provided
on the shuttle plate, the optical sensor including &
light emission unit which emits light having an optical
axis ranging from one end portion to the other end
portion of the shuttle plate along an upper surface of
a plurality of electronic components interposed and
retained between the first and second electronic
component interposing-and-retaining portions along the
longitudinal directions of the first and second guide
blocks, and further including an optical sensocr which
detects the light emitted from the light emission unit
at the other end portion of the shuttle plate:

a sensor slit plate which sets the emitted light
so as to pass through a position kept away by a
predetermined distance from an upper surface of each of
the plurality of electronic components interposed and
retained between the first and second electronic
component interposing-and-retaining portions in
accordance with a thickness of the electronic
components; and

a height position adjustment device which adjusts
a height position of the sensor slit plate in
accordance with the thickness of the electronic
components, wherein

the first and second guide blocks retain a
plurality of electronic components in an electronic
component retention space formed and fixed on the
shuttle plate by using a position determination hole
determined in advance 1in accordance with a distance
between the pair of opposing corners of the bottom

surface of an electronic component to be conveyed.
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4. The electronic component conveying apparatus
of claim 3, wherein the height position adjustment
device comprises a slit height adjustment block fixed
on the sensor slit plate, and a slit fixing member for
adjusting a height of the sensor slit plate relative to
the shuttle plate while the electronic component to be

conveyed is placed on the shuttle plate.



