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(57) ABSTRACT 
A?rst construction of a tray for electronic parts according to 
the present invention is provided With an engaging cut-out 
corner portion Which is formed by cutting a corner portion 
of a table-like ?at portion Which is arranged diagonally With 
respect to a cut-out corner portion. Asecond construction of 
a tray for electronic parts according to the present invention 
is provided With a paWl engaging protruding portion Which 
is formed on a step-like peripheral edge portion above a 
cut-out portion. In a third construction of a tray for elec 
tronic parts according to the present invention; When tWo 
trays are stacked up so that the top faces thereof face each 
other, an engaging ?rst-shaped protrusion Which is formed 
around a predetermined pocket of one tray engages an 
engaging second-shaped protrusion Which is formed around 
a predetermined pocket of the other tray. 
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TRAY FOR ELECTRONIC PARTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The subject application is related to subject matter 
disclosed in Japanese Patent Application No. 2000-74238 
?led on Mar. 16, 2000 in Japan to Which the subject 
application claims priority under Paris Convention and 
Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to a tray for 
electronic parts. More speci?cally, the invention relates to a 
tray used for carrying and inspecting electronic parts, such 
as semiconductor devices, each of Which has ball terminals 
on its package bottom. 

[0004] 2. Related Background Art 

[0005] FIG. 1 is a perspective vieW shoWing the appear 
ance of a conventional tray for electronic parts. 

[0006] FIG. 1 shoWs ?rst and second conventional trays 
7A and 7B for electronic parts. The tWo conventional trays 
for electronic parts are shoWn in order to explain conven 
tional problems Which Will be described later. Since the ?rst 
and second conventional trays 7A and 7B for electronic parts 
have the same structure, the structure of the ?rst conven 
tional tray 7A for electronic parts Will be described beloW. 

[0007] The conventional tray 7A for electronic parts com 
prises: a substantially rectangular table-like ?at portion 7Aa 
constituting a principal portion of the tray; a plurality of 
pockets 7Ab, each of Which comprises a recessed portion 
formed in the table-like ?at portion 7Aa so as to be adapted 
to the siZe of a corresponding one of electronic parts to be 
housed therein and Which are arranged in the form of a 
matrix; a step-like peripheral edge portion 7Ac Which is 
formed on the peripheral edge portion of the table-like ?at 
portion 7Aa so as to alloW a plurality of trays to be 
sequentially engaged With each other to be stacked up; a 
side-Wall-like edge portion 7Ad Which is formed on the 
bottom side of the step-like peripheral edge portion 7Ac so 
as to support thereon the table-like ?at portion 7Aa and the 
step-like peripheral edge portion 7Ac; cut-out portions 7Af 
Which are formed by cutting out part of the side-Wall-like 
edge portion 7Aa' so as to engage the carrying paWls of a 
carrying mechanism for carrying the tray; and a cut-out 
corner portion 7Ae Which is formed by cutting out one of 
four corner portions of each of the table-like ?at portion 7Aa 
and step-like peripheral edge portion 7Ac in order to align 
the respective trays When the plurality of trays are sequen 
tially engaged With each other to be stacked up. 

[0008] This conventional tray 7A for electronic parts is 
used for housing electronic parts, such as semiconductor 
devices, each of Which has ball terminals on its package 
bottom, to carry and inspect the electronic parts. In order to 
avoid damage to the ball terminals on the bottom of the 
package of electronic parts, a through hole for exposing the 
ball terminals to the reverse surface side of the tray is formed 
in the central portion of the bottom of each of the pockets 
7Ab so that the peripheral edge portion of the bottom of the 
package of electronic parts is supported on the peripheral 
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edge portion of the bottom of each of the pockets 7Ab. The 
conventional tray 7A for electronic parts is produced by 
injection-molding a plastic material or the like. 

[0009] FIG. 2 is a perspective vieW shoWing a state that a 
plurality of conventional trays for electronic parts are 
sequentially engaged With each other to be stacked up. 

[0010] In FIG. 2, the plurality of trays are not particularly 
distinguished from each other, so that the respective portions 
of each of the trays are expressed by common reference 
symbols, such as a table-like ?at portion 7a, pockets 7b, a 
step-like peripheral edge portion 7c, a side-Wall-like edge 
portion 7d, cut-out portions 7f and a cut-out corner portion 
76. 

[0011] In order to collectively carry the plurality of con 
ventional trays for electronic parts, the trays are carried in a 
state that the trays are sequentially engaged With each other 
to be stacked up as shoWn in FIG. 2. 

[0012] In FIG. 1, the ?rst and second conventional trays 
7A and 7B for electronic parts are shoWn in opposite 
directions to each other in order to explain conventional 
problems Which Will be described later. In order to normally 
stack the plurality of trays, after the directions of the 
respective trays are coincident With each other so that the 
cut-out portions 76 of the respective trays are arranged in 
vertical directions, the respective trays are sequentially 
engaged With each other to be stacked up as shoWn in FIG. 

[0013] The electronic parts 5, each of Which has the ball 
terminals 5a on its package bottom, are housed in the 
respective pockets so that the ball terminals 5a are directed 
toWard the bottom of the tray. 

[0014] FIGS. 3A and 3B are perspective vieWs shoWing 
states that the conventional tray for electronic parts is carried 
by a carrying mechanism. 

[0015] As shoWn in FIG. 3A, the conventional tray for 
electronic parts is carried by engaging the carrying paWls 3 
of the carrying mechanism With the cut-out portions 7f 
formed in the side-Wall-like edge portion 7a' of the tray. 
Referring to FIG. 3B, conventional problems Will be 
described later. 

[0016] FIG. 4 is an enlarged perspective vieW of a part of 
the appearance of the conventional tray for electronic parts 
shoWn in FIG. 1. The construction of the conventional tray 
for electronic parts has been described above referring to 
FIG. 1. 

[0017] In FIG. 4, the respective portions of the tray are 
expressed by common reference symbols, such as a table 
like ?at portion 7a, pockets 7b, a step-like peripheral edge 
portion 7c, a side-Wall-like edge portion 7d, cut-out portions 
7f and a cut-out corner portion 76. 

[0018] FIG. 5 is a sectional vieW shoWing a state that a 
plurality of conventional trays in Which electronic parts are 
housed therein are sequentially engaged With each other to 
be stacked up. 

[0019] As described above referring to FIG. 2, the elec 
tronic parts 5, each of Which has the ball terminals 5a on its 
package bottom, are housed in the respective pockets so that 
the ball terminals 5a are directed toWard the bottom of the 
tray. The respective trays are sequentially engaged With each 
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other to be stacked up so that the side-Wall-like edge portion 
7a' of each tray is mounted on the step-like peripheral edge 
portion 7c of a tray Which is arranged directly below each 
tray. As shoWn in FIGS. 5 and 2, the plurality of conven 
tional trays for electronic parts are carried in a state that the 
plurality of trays are sequentially engaged With each other to 
be stacked up. 

[0020] FIG. 6 is a sectional vieW shoWing a state that tWo 
conventional trays for electronic parts are stacked up so that 
the table-like ?at portions 7a of the trays face each other in 
order to reverse electronic parts When the electronic parts 
housed in the conventional tray for electronic parts are 
inspected from the reverse side. 

[0021] When the electronic parts housed in the tray are 
inspected from the reverse side, it is required to reverse the 
electronic parts. Although some methods for reversing the 
electronic parts are considered, the electronic parts must be 
repacked so that the top face of the package of the electronic 
parts is directed doWnWards When the electronic parts are 
reversed While the top face of the tray is directed upWards. 
HoWever, in this method, it takes a lot of time to repack the 
electronic parts, and the electronic parts are often damaged 
by a miss operation. 

[0022] Therefore, as one method for reversing electronic 
parts, there is adopted a method for reversing electronic 
parts, Which have been housed in the respective pockets 7b, 
to move the electronic parts from one tray, in Which the 
electronic parts have been housed, to the other empty tray at 
a time by reversing the tWo trays at the same time in a state 
that the other empty tray is stacked on the one tray so that 
the top face of the other empty tray faces the top face of the 
one tray as shoWn in FIG. 6. 

[0023] HoWever, in the above described conventional tray 
for electronic parts, there are various problems as folloWs. 

[0024] First, as shoWn in FIG. 1, the ?rst and second trays 
7A and 7B for electronic parts serving to the tWo conven 
tional trays for electronic parts are provided With the cut-out 
corner portions 7A6 and 7Be, respectively, in order to align 
the respective trays. 

[0025] HoWever, if both trays are directed in opposite 
directions by mistake to be engaged With each other to be 
stacked up in a state that the cut-out corner portions 7A6 and 
7Be are not arranged in vertical directions, there are prob 
lems in that both trays are not correctly engaged With each 
other due to the existence of the cut-out corner portions 7A6 
and 7B6‘, to damage the side-Wall-like edge portions 7Aa' 
and 7Ba' of both trays and/or to cause both trays to Warp. 

[0026] As described above, When the electronic parts 
housed in the tray are inspected from the reverse side, it is 
required to reverse the electronic parts. Therefore, as shoWn 
in FIG. 6, there is adopted a method for reversing electronic 
parts by reversing tWo trays in a state that the tWo trays are 
stacked up so that their top faces face each other. 

[0027] HoWever, in this method, the top faces of the tWo 
trays face each other, so that the depth of each of the pockets 
7b is doubled to be tWice or more as large as the height of 
each of the electronic parts. Therefore, there are some cases 
Where the electronic parts remain being inclined in the 
pockets 7b When the tWo trays are reversed to reverse the 
electronic parts. As a result, there are problems in that the 
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electronic parts are damaged and that it is determined that 
the electronic parts are not good since inspection can not 
normally be carried out although they are non-defective 
parts. 

[0028] Therefore, in order to avoid the problems in the 
method for repacking electronic parts to reverse the elec 
tronic part and in the method for simultaneously reversing 
tWo trays While the top faces of the tWo trays face each other 
to be stacked, there is also another method for reversing 
electronic parts by simultaneously reversing a plurality of 
trays in a state that the trays are sequentially engaged With 
each other in the same direction to be stacked as shoWn in 
FIGS. 2 and 5. As shoWn in FIG. 5, in this method, the 
electronic parts are reversed in a state that the electronic 
parts are housed in the pockets 7b having a depth corre 
sponding to the depth of each of the electronic parts. 
Therefore, the electronic parts are not inclined after reversal, 
and it does not take a lot of time unlike the method for 
repacking electronic parts. 

[0029] HoWever, When the electronic parts are inspected 
from the reverse side after all of the trays are reversed, the 
trays must be carried one by one While the trays are reversed 
as shoWn in FIG. 3B. 

[0030] When the tray is carried Without being reversed as 
shoWn in FIG. 3A, the cut-out portions 7f formed in the 
side-Wall-like edge portion 7a' can engage the carrying paWls 
3 of the carrying mechanism to surely carry the tray. On the 
other hand, When the tray is carried While being reversed as 
shoWn in FIG. 3B, although the carrying paWls 3 engage the 
step-like peripheral edge portion 7c to carry the tray, there is 
no portion for engaging the carrying paWls 3 in a direction 
perpendicular to the carrying paWls 3, so that there is a 
problem in that there are some cases Where the tray drops 
due to side slip While the tray is carried. 

SUMMARY OF THE INVENTION 

[0031] It is therefore an object of the present invention to 
provide a tray for electronic parts capable of solving the 
aforementioned problems in a case Where a plurality of trays 
are engaged With each other to be stacked up, in a case Where 
a tray is carried While being reversed, and in a case Where 
electronic parts are reversed by simultaneously reversing 
tWo trays While the tWo trays are stacked up so that the top 
faces of the trays face each other. 

[0032] According to a ?rst construction of a tray for 
electronic parts according to the present invention, there is 
provided a tray for electronic parts, comprising: a substan 
tially rectangular table-like ?at portion constituting a prin 
cipal portion of the tray; a plurality of pockets, each of Which 
comprises a recessed portion formed in the table-like ?at 
portion so as to be adapted to the siZe of a corresponding one 
of electronic parts to be housed therein and Which are 
arranged in the form of a matriX; a step-like peripheral edge 
portion Which is formed on the peripheral edge portion of the 
table-like ?at portion so as to alloW a plurality of trays to be 
sequentially engaged With each other to be stacked up; a 
side-Wall-like edge portion Which is formed on the bottom 
side of the step-like peripheral edge portion so as to support 
thereon the table-like ?at portion and the step-like peripheral 
edge portion; a cut-out portion Which is formed by cutting 
out a part of the side-Wall-like edge portion so as to engage 
a carrying paWl of a carrying mechanism for carrying the 
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tray; a cut-out corner portion Which is formed by cutting out 
one of four corner portions of each of the table-like ?at 
portion, the step-like peripheral edge portion and the side 
Wall-like peripheral edge portion in order to align the 
respective trays When the plurality of trays are sequentially 
engaged With each other to be stacked up; and an engaging 
cut-out corner portion Which is formed by cutting out a 
corner portion of the table-like ?at portion, Which is 
arranged diagonally With respect to the cut-out corner por 
tion, so as to alloW the plurality of trays to be sequentially 
engaged With each other to be stacked even if the directions 
of the trays are opposite to each other in horiZontal direc 
tions. 

[0033] With this construction, it is possible to cause trays 
to engage even if the trays are directed in horiZontal opposite 
directions When the trays are engaged With each other to be 
stacked, so that it is possible to prevent the side-Wall-like 
edge portion of the tray from being damaged and to prevent 
the tray from Warping. 

[0034] According to a second construction of a tray for 
electronic parts according to the present invention, there is 
provided a tray for electronic parts, comprising: a substan 
tially rectangular table-like ?at portion constituting a prin 
cipal portion of the tray; a plurality of pockets, each of Which 
comprises a recessed portion formed in the table-like ?at 
portion so as to be adapted to the siZe of a corresponding one 
of electronic parts to be housed therein and Which are 
arranged in the form of a matrix; a step-like peripheral edge 
portion Which is formed on the peripheral edge portion of the 
table-like ?at portion so as to alloW a plurality of trays to be 
sequentially engaged With each other to be stacked up; a 
side-Wall-like edge portion Which is formed on the bottom 
side of the step-like peripheral edge portion so as to support 
thereon the table-like ?at portion and the step-like peripheral 
edge portion; a cut-out portion Which is formed by cutting 
out a part of the side-Wall-like edge portion so as to engage 
a carrying paWl of a carrying mechanism for carrying the 
tray; a cut-out corner portion Which is formed by cutting out 
one of four corner portions of each of the table-like ?at 
portion and the step-like peripheral edge portion in order to 
align the respective trays When the plurality of trays are 
sequentially engaged With each other to be stacked up; and 
a paWl engaging protruding portion Which is formed on the 
surface of the step-like peripheral edge portion above the 
cut-out portion so as to be able to engage the carrying paWl 
of the carrying mechanism from the bottom side in a state 
that the trays are reversed. 

[0035] With this construction, it is possible to surely carry 
a tray While being reversed, by causing the carrying paWls 
of a carrying mechanism to engage paWl engaging protrud 
ing portions, Which are formed on the surface of a step-like 
peripheral edge portion at positions corresponding to cut-out 
portions, in a state that the tray is reversed, so that it is 
possible to prevent the tray from dropping due to side slip 
While the tray is carried in the state that the tray is reversed. 

[0036] According to a third construction of a tray for 
electronic parts according to the present invention, there is 
provided a tray for electronic parts comprising: a substan 
tially rectangular table-like ?at portion constituting a prin 
cipal portion of the tray; a plurality of pockets, each of Which 
comprises a rectangular recessed portion formed in the 
table-like ?at portion so as to be adapted to the siZe of a 
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range occupied by ball terminals provided on the bottom of 
the package of electronic parts to be housed therein and 
Which are arranged in the form of a matriX; a side-Wall-like 
edge portion Which is formed on the bottom side of the 
peripheral edge portion of the table-like ?at portion so as to 
support thereon the peripheral edge portion of the table-like 
?at portion; a cut-out portion Which is formed by cutting out 
a part of the side-Wall-like edge portion so as to engage a 
carrying paWl of a carrying mechanism for carrying the tray; 
a cut-out corner portion Which is formed by cutting out one 
of four corner portions of the table-like ?at portion in order 
to align the respective trays When the plurality of trays are 
sequentially engaged With each other to be stacked up; 
engaging ?rst-shaped protrusions, each of Which has a ?rst 
shape and Which are formed around each of alternate pock 
ets in roW and column directions, of the plurality of pockets 
formed in the form of the matriX, so as to be adapted to the 
siZe of a corresponding one of the electronic parts to be 
housed; and engaging second-shaped protrusions, each of 
Which has a second shape and Which are formed around each 
of pockets, around Which the engaging ?rst-shaped protru 
sions are not provided, so as to be adapted to the siZe of a 
corresponding one of the electronic parts to be housed, so as 
to engage the engaging ?rst-shaped protrusions When the 
table-like ?at portion of the tray faces the table-like ?at 
portion of another tray to be stacked up. 

[0037] With this construction, When tWo trays stacked up 
to be engaged With each other are simultaneously reversed 
to reverse electronic parts, Which have been housed in the 
respective pockets of one of the tWo trays, to move the 
electronic parts to the other empty tray of the tWo trays, it is 
possible to prevent the electronic parts from remaining being 
inclined in the pockets, so that it is possible to prevent the 
electronic parts from being damaged and to prevent defec 
tives from being erroneously determined. 

[0038] The engaging ?rst-shaped protrusions may be 
engaging L-shaped protrusions Which are formed on four 
corner portions surrounding each of alternate pockets in roW 
and column directions, of the plurality of pockets formed in 
the form of the matriX, so as to be adapted to the siZe of a 
corresponding one of the electronic parts to be housed; and 
the engaging second-shaped protrusions may be engaging 
I-shaped protrusions Which are formed at the central portion 
of each of four sides surrounding to pockets, around Which 
the engaging L-shaped protrusions are not provided, to 
eXtend along the respective four sides and Which are adapted 
to the siZe of a corresponding one of the electronic parts to 
be housed, so as to engage the engaging L-shaped protru 
sions When the table-like ?at portion of the tray faces the 
table-like ?at portion of another tray to be stacked up. 

[0039] The upper portion of each of the engaging ?rst 
shaped protrusions and the engaging second-shaped protru 
sions may be tapered so that the protrusions can be easily 
engaged With each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] The present invention Will be understood more 
fully from the detailed description given herebeloW and 
from the accompanying draWings of the preferred embodi 
ments of the invention. HoWever, the draWings are not 
intended to imply limitation of the invention to a speci?c 
embodiment, but are for explanation and understanding 
only. 
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[0041] 
[0042] FIG. 1 is a perspective vieW of the appearance of 
conventional trays for electronic parts; 

[0043] FIG. 2 is a perspective vieW shoWing a state that a 
plurality of conventional trays for electronic parts are 
sequentially engaged With each other to be stacked up; 

[0044] FIGS. 3A and 3B are perspective vieWs shoWing 
states that a conventional tray for electronic parts is carried 
by means of a carrying mechanism; 

In the draWings: 

[0045] FIG. 4 is an enlarged perspective vieW of a part of 
the appearance of the conventional tray for electronic parts 
shoWn in FIG. 1; 

[0046] FIG. 5 is a sectional vieW shoWing a state that a 
plurality of conventional trays for electronic parts, in Which 
electronic parts have been housed, are sequentially engaged 
With each other to be stacked up; 

[0047] FIG. 6 is a sectional vieW shoWing a state that tWo 
conventional trays for electronic parts are stacked up so that 
their table-like ?at portions 7a face each other; 

[0048] FIG. 7 is a perspective vieW shoWing the appear 
ance of trays for electronic parts in the ?rst preferred 
embodiment of the present invention; 

[0049] FIG. 8 is a perspective vieW shoWing a state that a 
plurality of trays for electronic parts in the second preferred 
embodiment of the present invention are sequentially 
engaged With each other to be stacked up; 

[0050] FIG. 9 is a perspective vieW shoWing a state that 
the second preferred embodiment of a tray for electronic 
parts according to the present invention is reversed to be 
carried by means of a carrying mechanism in a state that it 

is reversed; 

[0051] FIG. 10 is a perspective vieW shoWing the appear 
ance of the third preferred embodiment of a tray for elec 
tronic parts according to the present invention; 

[0052] FIG. 11 is a sectional vieW shoWing a state that a 
plurality of trays for electronic parts in the third preferred 
embodiment of the present invention, in Which electronic 
parts have been housed, are sequentially engaged With each 
other to be stacked up; and 

[0053] FIG. 12 is a sectional vieW shoWing a state that tWo 
trays for electronic parts in the third preferred embodiment 
of the present invention are stacked up so that their table-like 
?at portion 4a face each other. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0054] Referring noW to the accompanying draWings, the 
preferred embodiments of a tray for electronic parts accord 
ing to the present invention Will be described beloW. 

[0055] FIG. 7 is a perspective vieW shoWing the appear 
ance of trays for electronic parts in the ?rst preferred 
embodiment of the present invention. 

[0056] FIG. 7 shoWs ?rst and second trays 1A and 1B for 
electronic parts in the ?rst preferred embodiment of the 
present invention. The tWo trays for electronic parts in the 
?rst preferred embodiment of the present invention are 
shoWn in order to eXplain the feature of the ?rst preferred 
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embodiment of a tray for electronic parts according to the 
present invention. Since the ?rst and second trays 1A and 1B 
for electronic parts in the ?rst preferred embodiment of the 
present invention have the same structure, the structure of 
the ?rst tray 1A for electronic parts Will be described beloW. 

[0057] The tray 1A for electronic parts in the ?rst pre 
ferred embodiment of the present invention comprises: a 
substantially rectangular table-like ?at portion lAa consti 
tuting a principal portion of the tray; a plurality of pockets 
lAb, each of Which comprises a recessed portion formed in 
the table-like ?at portion lAa so as to be adapted to the siZe 
of a corresponding one of electronic parts to be housed 
therein and Which are arranged in the form of a matrix; a 
step-like peripheral edge portion lAc Which is formed on the 
peripheral edge portion of the table-like ?at portion lAa so 
as to alloW a plurality of trays to be sequentially engaged 
With each other to be stacked up; a side-Wall-like edge 
portion lAd Which is formed on the bottom side of the 
step-like peripheral edge portion lAc so as to support 
thereon the table-like ?at portion lAa and the step-like 
peripheral edge portion lAc; cut-out portions IAfWhich are 
formed by cutting out part of the side-Wall-like edge portion 
lAd so as to engage the carrying paWls of a carrying 
mechanism for carrying the tray; a cut-out corner portion 
lAe Which is formed by cutting out one of four corner 
portions of each of the table-like ?at portion lAa, the 
step-like peripheral edge portion lAc and the side-Wall-like 
peripheral edge portion lAd in order to align the respective 
trays When the plurality of trays are sequentially engaged 
With each other to be stacked up; and an engaging cut-out 
corner portion lAg Which is formed by cutting out a corner 
portion of the table-like ?at portion lAa, Which is arranged 
diagonally With respect to the cut-out corner portion lAe, so 
that the plurality of trays can be sequentially engaged With 
each other to be stacked even if the directions of the trays are 
opposite to each other in horiZontal directions. 

[0058] The tray 1A for electronic parts in the ?rst pre 
ferred embodiment of the present invention is mainly used 
for housing electronic parts, such as semiconductor devices, 
each of Which has ball terminals on its package bottom, to 
carry and inspect the electronic parts. In order to avoid 
damage to the ball terminals on the bottom of the package 
of electronic parts, a through hole for exposing the ball 
terminals to the reverse surface side of the tray is formed in 
the central portion of the bottom of each of the pockets lAb 
so that the peripheral edge portion of the bottom of the 
package of electronic parts is supported on the peripheral 
edge portion of the bottom of each of the pockets lAb. The 
tray 1A for electronic parts in the ?rst preferred embodiment 
of the present invention is produced by injection-molding a 
plastic material or the like. 

[0059] The ?rst and second trays 1A and 1B for electronic 
parts in the ?rst preferred embodiment of the present inven 
tion are provided With the engaging cut-out corner portions 
lAg and lBg Which are formed by cutting the corners of the 
table-like ?at portion lAa and lBa, Which are arranged 
diagonally With respect to the cut-out corner portions 1A6 
and lBe, respectively. Therefore, even if the directions of 
the trays in horiZontal directions are opposite to each other, 
the trays can be engaged With each other to be stacked up, 
so that it is possible to prevent the side-Wall-like edge 
portions lAd and lBa' of the trays from being damaged and 
to prevent the trays from Warping. 
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[0060] FIG. 8 is a perspective vieW showing a state that a 
plurality of conventional trays for electronic parts in the 
second preferred embodiment of the present invention are 
sequentially engaged With each other to be stacked up. 

[0061] The tray 2A for electronic parts in the second 
preferred embodiment of the present invention comprises: a 
substantially rectangular table-like ?at portion 2a constitut 
ing a principal portion of the tray; a plurality of pockets 2b, 
each of Which comprises a recessed portion formed in the 
table-like ?at portion 2a so as to be adapted to the siZe of a 
corresponding one of electronic parts to be housed therein 
and Which are arranged in the form of a matrix; a step-like 
peripheral edge portion 2c Which is formed on the peripheral 
edge portion of the table-like ?at portion 2a so as to alloW 
a plurality of trays to be sequentially engaged With each 
other to be stacked up; a side-Wall-like edge portion 2a' 
Which is formed on the bottom side of the step-like periph 
eral edge portion 2c so as to support thereon the table-like 
?at portion 2a and the step-like peripheral edge portion 2c; 
cut-out portions 2f Which are formed by cutting out part of 
the side-Wall-like edge portion 2a' so as to engage the 
carrying paWls of a carrying mechanism for carrying the 
tray; a cut-out corner portion 26 Which is formed by cutting 
out one of four corner portions of each of the table-like ?at 
portion 2a and the step-like peripheral edge portion 2c in 
order to align the respective trays When the plurality of trays 
are sequentially engaged With each other to be stacked up; 
and paWl engaging protruding portions 2h Which are formed 
on the surface of the step-like peripheral edge portion 2c 
above the respective cut-out portions 2f so as to be able to 
engage the carrying paWls 3 of a carrying mechanism from 
the bottom side in a state that the trays are reversed. 

[0062] The paWl engaging protruding portion 2h may have 
any shape if it can engage the carrying paWl 3 of the carrying 
mechanism. HoWever, the paWl engaging protruding portion 
2h must have such a shape that the paWl engaging protruding 
portion 2h of each tray can be housed in the cut-out portion 
2f of a tray arranged directly above each tray When a 
plurality of trays are sequentially engaged With each other to 
be stacked. 

[0063] Similar to the ?rst tray 1A for electronic parts in the 
?rst preferred embodiment of the present invention, the tray 
for electronic parts in the second preferred embodiment of 
the present invention is mainly used for housing electronic 
parts, such as semiconductor devices, each of Which has ball 
terminals on its package bottom, to carry and inspect the 
electronic parts. In order to avoid damage to the ball 
terminals on the bottom of the package of electronic parts, 
a through hole for eXposing the ball terminals to the reverse 
surface side of the tray is formed in the central portion of the 
bottom of each of the pockets 2b so that the peripheral edge 
portion of the bottom of the package of electronic parts is 
supported on the peripheral edge portion of the bottom of 
each of the pockets 2b. The tray for electronic parts in the 
second preferred embodiment of the present invention is 
also produced by injection-molding a plastic material or the 
like. 

[0064] In the second preferred embodiment of a tray for 
electronic parts according to the present invention, the paWl 
engaging protruding portions 2h are formed on the step-like 
peripheral edge portion 2c above the respective cut-out 
portions 2]”. Therefore, a method for simultaneously revers 
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ing a plurality of trays in a state that the trays are sequen 
tially engaged With each other in the same direction to be 
stacked up can be adopted as a method for reversing 
electronic parts housed in the trays in order to inspect the 
electronic parts, and it is possible to solve conventional 
problem as Will be described later. 

[0065] FIG. 9 is a perspective vieW shoWing a state that 
the second preferred embodiment of a tray for electronic 
parts according to the present invention is carried by a 
carrying mechanism in a state that the tray is reversed. 

[0066] If the method for simultaneously reversing the 
plurality of trays in the state that the trays are sequentially 
engaged With each other in the same direction to be stacked 
up is adopted as the method for reversing electronic parts 
housed in the tray in order to inspect the electronic parts, the 
trays must be carried one by one While being reversed as 
described above When the electronic parts are inspected 
from the reverse side after all of the trays are reversed. When 
the tray for electronic parts in the second preferred embodi 
ment of the present invention are carried While being 
reversed, it is possible to surely carry the trays by causing 
the carrying paWls 3 of the carrying mechanism to engage 
the paWl engaging protruding portions 2h, Which are formed 
on the step-like peripheral edge portion 2c above the respec 
tive cut-out portions 2f, from the bottom side in a state that 
the trays are reversed. Therefore, it is possible to prevent the 
trays from dropping due to side slip While the trays are 
carried in a state that the trays are reversed. 

[0067] As described above, in the method for reversing the 
plurality of trays in the state that the trays are sequentially 
engaged With each other in the same direction to be stacked 
up, the electronic parts are reversed in a state that the 
electronic parts are housed in the pockets 7b having a depth 
corresponding to the height of one of the electronic parts. 
Therefore, it is possible to prevent the electronic parts from 
being inclined after reversal, and it does not take a lot of time 
unlike the method for repacking the electronic parts. 

[0068] FIG. 10 is a perspective vieW shoWing the appear 
ance of the third preferred embodiment of a tray for elec 
tronic parts according to the present invention. 

[0069] The tray for electronic parts in the third preferred 
embodiment of the present invention comprises: a substan 
tially rectangular table-like ?at portion 4a constituting a 
principal portion of the tray; a plurality of pockets 4b, each 
of Which comprises a rectangular recessed portion formed in 
the table-like ?at portion 4a so as to be adapted to the siZe 
of a range occupied by ball terminals provided on the bottom 
of the package of electronic parts to be housed therein and 
Which are arranged in the form of a matriX; a side-Wall-like 
edge portion 4a' Which is formed on the bottom side of the 
peripheral edge portion of the table-like ?at portion 4a so as 
to support thereon the peripheral edge portion of the table 
like ?at portion 4a; cut-out portions 4f Which are formed by 
cutting out part of the side-Wall-like edge portion 4a' so as to 
engage the carrying paWls of a carrying mechanism for 
carrying the tray; a cut-out corner portion 46 Which is 
formed by cutting out one of four corner portions of the 
table-like ?at portion 4a in order to align the respective trays 
When the plurality of trays are sequentially engaged With 
each other to be stacked up; engaging L-shaped protrusions 
4j Which are formed on four corner portions surrounding 
each of alternate pockets 4b in roW and column directions, 
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of the plurality of pockets 4b formed in the form of the 
matrix, so as to be adapted to the size of the electronic parts 
to be housed; and engaging I-shaped protrusions 4i Which 
are formed at the central portion of each of four sides 
surrounding to pockets 4b, around Which the engaging 
L-shaped protrusions 4j are not provided, to eXtend along the 
respective four sides so as to be adapted to the siZe of the 
electronic parts to be housed. 

[0070] The tray for electronic parts in the third preferred 
embodiment of the present invention is also mainly used for 
housing electronic parts, such as semiconductor devices, 
each of Which has ball terminals on its package bottom, to 
carry and inspect the electronic parts. In order to avoid 
damage to the ball terminals on the bottom of the package 
of electronic parts, the pockets 4b are provided. Therefore, 
the bottom of each of the pockets 4b has only to be formed 
so as not to contact the ball terminals on the bottom of the 
package of the electronic parts, so that the bottom may be 
formed at a sufficiently depth or a through hole may be 
formed Without providing the bottom. The peripheral edge 
portion of the bottom of the package of the electronic parts 
is supported on the surface of the table-like ?at portion 4a 
surrounding each of the pockets 2b, and the horiZontal 
movement of the electronic parts is inhibited by the engag 
ing L-shaped protrusions 4j or the engaging I-shaped pro 
trusions 4i. The tray for electronic parts in the third preferred 
embodiment of the present invention is also produced by 
injection-molding a plastic material or the like. 

[0071] FIG. 11 is a sectional vieW shoWing a state that a 
plurality of trays in the third preferred embodiment of the 
present invention, in Which electronic parts are housed 
therein, are sequentially engaged With each other to be 
stacked up. 

[0072] Electronic parts 5, each of Which has the ball 
terminals 5a on its package bottom, are housed in the 
respective pockets so that the ball terminals 5a are directed 
toWard the bottom of the tray. The respective trays are 
sequentially engaged With each other to be stacked up so that 
the side-Wall-like edge portion 4a' of each tray is mounted on 
the peripheral edge portion of the table-like ?at portion 4a 
of a tray arranged directly beloW each tray. The plurality of 
trays in the third preferred embodiment of the present 
invention are simultaneously carried in a state that the 
plurality of trays are sequentially engaged With each other to 
be stacked up. 

[0073] FIG. 12 is a sectional vieW shoWing a state that tWo 
trays for electronic parts in the third preferred embodiment 
of the present invention are stacked up so that the table-like 
?at portions 4a of the trays face each other in order to 
reverse electronic parts When the electronic parts housed in 
the tray for electronic parts in the third preferred embodi 
ment of the present invention are inspected from the reverse 
side. 

[0074] The most characteristic point of the tray for elec 
tronic parts in the third preferred embodiment of the present 
invention is that the above described engaging L-shaped 
protrusions 4j and engaging I-shaped protrusions 4i are 
provided. Therefore, When the tray for electronic parts in the 
third preferred embodiment of the present invention is used 
for stacking an empty tray on the other tray, in Which 
electronic parts have been housed, so that the top face of the 
empty tray faces the top face of the other tray, the engaging 
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L-shaped protrusion 4j of one tray engages the other engag 
ing I-shaped protrusion 4i of the other tray, so that the depth 
of each of the pockets 4b remains being a depth correspond 
ing the height of one of the electronic parts. Therefore, When 
the electronic parts housed in the respective pockets of one 
tray are reversed to be simultaneously moved to an empty 
tray by simultaneously reversing the tWo trays Which are 
stacked up to be engaged With each other, it is possible to 
prevent the electronic parts from remaining being inclined in 
the pockets. As a result, it is possible to prevent the elec 
tronic parts from being damaged, and it is possible to 
prevent defectives from being erroneously determined. 

[0075] The shapes of the engaging L-shaped protrusion 4j 
and engaging I-shaped protrusion 4i should not be limited to 
L and I shapes, respectively, but they may be any shapes if 
one protrusion engages the other protrusion. HoWever, the 
shapes of these protrusions must be shapes capable of 
preventing the movement of electronic parts housed in the 
pockets 4b. If the upper portions of both protrusions are 
tapered, both protrusions can be easily engaged With each 
other. 

[0076] While the present invention has been disclosed in 
terms of the preferred embodiment in order to facilitate 
better understanding thereof, it should be appreciated that 
the invention can be embodied in various Ways Without 
departing from the principle of the invention. Therefore, the 
invention should be understood to include all possible 
embodiments and modi?cation to the shoWn embodiments 
Which can be embodied Without departing from the principle 
of the invention as set forth in the appended claims. 

What is claimed is: 
1. A tray for electronic parts, comprising: 

a substantially rectangular table-like ?at portion consti 
tuting a principal portion of the tray; 

a plurality of pockets, each of Which comprises a recessed 
portion formed in said table-like ?at portion so as to be 
adapted to the siZe of a corresponding one of electronic 
parts to be housed therein and Which are arranged in the 
form of a matrix; 

a step-like peripheral edge portion Which is formed on the 
peripheral edge portion of said table-like ?at portion so 
as to alloW a plurality of trays to be sequentially 
engaged With each other to be stacked up; 

a side-Wall-like edge portion Which is formed on the 
bottom side of said step-like peripheral edge portion so 
as to support thereon said table-like ?at portion and 
said step-like peripheral edge portion; 

a cut-out portion Which is formed by cutting out a part of 
said side-Wall-like edge portion so as to engage a 
carrying paWl of a carrying mechanism for carrying the 
tray; 

a cut-out corner portion Which is formed by cutting out 
one of four corner portions of each of said table-like ?at 
portion, said step-like peripheral edge portion and said 
side-Wall-like peripheral edge portion in order to align 
the respective trays When the plurality of trays are 
sequentially engaged With each other to be stacked up; 
and 
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an engaging cut-out corner portion Which is formed by 
cutting out a corner portion of said table-like ?at 
portion, Which is arranged diagonally With respect to 
said cut-out corner portion, so as to allow the plurality 
of trays to be sequentially engaged With each other to 
be stacked even if the directions of the trays are 
opposite to each other in horiZontal directions. 

2. A tray for electronic parts, comprising: 

a substantially rectangular table-like ?at portion consti 
tuting a principal portion of the tray; 

a plurality of pockets, each of Which comprises a recessed 
portion formed in said table-like ?at portion so as to be 
adapted to the siZe of a corresponding one of electronic 
parts to be housed therein and Which are arranged in the 
form of a matrix; 

a step-like peripheral edge portion Which is formed on the 
peripheral edge portion of said table-like ?at portion so 
as to alloW a plurality of trays to be sequentially 
engaged With each other to be stacked up; 

a side-Wall-like edge portion Which is formed on the 
bottom side of said step-like peripheral edge portion so 
as to support thereon said table-like ?at portion and 
said step-like peripheral edge portion; 

a cut-out portion Which is formed by cutting out a part of 
said side-Wall-like edge portion so as to engage a 
carrying paWl of a carrying mechanism for carrying the 
tray; 

a cut-out corner portion Which is formed by cutting out 
one of four corner portions of each of said table-like ?at 
portion and said step-like peripheral edge portion in 
order to align the respective trays When the plurality of 
trays are sequentially engaged With each other to be 
stacked up; and 

a paWl engaging protruding portion Which is formed on 
the surface of said step-like peripheral edge portion 
above said cut-out portion so as to be able to engage 
said carrying paWl of said carrying mechanism from the 
bottom side in a state that the trays are reversed. 

3. A tray for electronic parts comprising: 

a substantially rectangular table-like ?at portion consti 
tuting a principal portion of the tray; 

a plurality of pockets, each of Which comprises a rectan 
gular recessed portion formed in said table-like ?at 
portion so as to be adapted to the siZe of a range 
occupied by ball terminals provided on the bottom of 
the package of electronic parts to be housed therein and 
Which are arranged in the form of a matriX; 

a side-Wall-like edge portion Which is formed on the 
bottom side of the peripheral edge portion of said 
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table-like ?at portion so as to support thereon the 
peripheral edge portion of said table-like ?at portion; 

a cut-out portion Which is formed by cutting out a part of 
said side-Wall-like edge portion so as to engage a 
carrying paWl of a carrying mechanism for carrying the 
tray; 

a cut-out corner portion Which is formed by cutting out 
one of four corner portions of said table-like ?at portion 
in order to align the respective trays When the plurality 
of trays are sequentially engaged With each other to be 
stacked up; 

engaging ?rst-shaped protrusions, each of Which has a 
?rst shape and Which are formed around each of 
alternate pockets in roW and column directions, of said 
plurality of pockets formed in the form of the matriX, 
so as to be adapted to the siZe of a corresponding one 
of said electronic parts to be housed; and 

engaging second-shaped protrusions, each of Which has a 
second shape and Which are formed around each of 
pockets, around Which said engaging ?rst-shaped pro 
trusions are not provided, so as to be adapted to the siZe 
of a corresponding one of said electronic parts to be 
housed, so as to engage said engaging ?rst-shaped 
protrusions When said table-like ?at portion of the tray 
faces the table-like ?at portion of another tray to be 
stacked up. 

4. A tray for electronic parts as set forth in claim 3, 
Wherein said upper portion of each of said engaging ?rst 
shaped protrusions and said engaging second-shaped pro 
trusions is tapered. 

5. A tray for electronic parts as set forth in claim 3, 
Wherein said engaging ?rst-shaped protrusions are engaging 
L-shaped protrusions Which are formed on four corner 
portions surrounding each of alternate pockets in roW and 
column directions, of said plurality of pockets formed in the 
form of the matriX, so as to be adapted to the siZe of a 
corresponding one of said electronic parts to be housed; and 

said engaging second-shaped protrusions are engaging 
I-shaped protrusions Which are formed at the central 
portion of each of four sides surrounding to pockets, 
around Which said engaging L-shaped protrusions are 
not provided, to eXtend along the respective four sides 
and Which are adapted to the siZe of a corresponding 
one of said electronic parts to be housed, so as to 
engage said engaging L-shaped protrusions When said 
table-like ?at portion of the tray faces the table-like ?at 
portion of another tray to be stacked up. 

6. A tray for electronic parts as set forth in claim 5, 
Wherein said upper portion of each of said engaging ?rst 
shaped protrusions and said engaging second-shaped pro 
trusions is tapered. 


