16 Decenber 2005 SEM CONDUCTOR DEVI CE HOUSI NG TRAY Field of the Invention:
The invention relates to a seniconductor device housing tray, particularly
relates to a sem conductor device housing tray nmade of 16&acuberi20& pl astics
and formed by injection nolding. Description of the related art: A

sem conduct or device has been recently devel oped in downsizing due to high
integration, and it is now shifting froma pin grid array (hereinafter
referred to as PGA) type to a ball grid array (hereinafter referred to as
BGA) type and further to a land grid array (hereinafter referred to as
LGA) type. A dedicated housing tray (hereinafter referred to as tray) is
enpl oyed for stocki ng or transferrl ng t hese sem conductor devices. This
tray is used for not>6MIEONBUEIORPREWEE HQUYSHIGCERBAY devi ce when it is
handl ed, but also for handl ing it easily and particularly when it is set

~ thereon manual ly or automatically. It is required, in manufacturing the
tray, to quickly respond to follow a devel opi ng speed of the sem conductor
devi ce, Figld d¢fothetuesmtin: manuf acturing cost, and to shorten the tine for
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referred to as LGA) type.

A dedijcated housing tray (hereinafter referred to as tray) is
employed for stocking or transferring these semiconductor devices. This
tray is used for not only protecting the semiconductor device when it is
handled, but also for handling it easily and particularly when it is set
thereon manually or automatically.

It is required, in manufacturing the tray, to quickly respond to
follow a developing speed of the semiconductor device, and to reduce a
manufacturing cost, and to shorten the time for delivering the
semiconductor device to customers.

Many trays for housing the foregomg PGA type BGA type and LGA

type semiconductor devices are developed to be suitable for shapes of the
semiconductor devices which are disclosed in Japanese Patent Laid Open
Publication No. 2-45381, Patent No. 2,852,872, and so on. However,
‘most of these trays are partitioned in a lattice shape in whole for
arranging many semiconductor devices thereon which are typically
represented by Figs. 11 and 12 wherein the entire tray is not illustrated
but one partition of the tray for housing one semiconductor device of -
many arranged semiconductor devices is illustrated.

Fig. 11(a) is a plan view showing one partition of a tray for housing
a BGA type semiconductor device, and Fig. 11(b) is a sectional view taken
along the line M-N-M-N in Fig. 11(a), and Fig. 12(b) is a sectional view




along the line MNMNin Fig. 11(a), and Fig. 12(b) is a sectional view 1
16 Decenber 2005 taken along the line OP-OPin Fig. 11(a); and Fig. 12(b)
is a bottomview of Fig. 11(a). The tray is rectangul at6 baentlrologs and t here
are formed supporting portions 101, 102 inside a frame body (not shown)
‘fornmed along an external shape thereof in vertical and lateral directions -
such that beans are arranged in a |lattice shape. An opened pocket 103 is

-fornmed by the supportin ortions 101, 102. Fl at ped ribhs 10la, 102a
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tray is piled up thereon sem con or device 105 Is housed
t her ei nthq\@ﬁﬁwﬁﬁr%',qu%s ebdfe ket dO%evi ce 105 under goes operations such

as a test at Fihnehkroas shvipaakrigl deRheigportinigl portions ksedOga t he
tray. VRN dhSed 'AtheHEg PH14NBoSE WAL Rirfi8Y ' FPHOBaLR Sigsl gy the
the supporting portions 101, 102, and supporting surfaces 101d, 102d
comprising an inclined surface and a flat surface formed on the tip ends
of the supporting portions 10lc, 102c¢ can also support the
semiconductor device 105. The supporting surfaces 101d, 102d support
the semiconductor device 105 when the trays are turned upside down
while they are piled up, more in detail the outer peripheral portion of a
sealed resin portion 105b thereof.

The semiconductor device 105 is placed on and housed in the
front side of the tray, i.e., the supporting surfaces 101b, 102b, and it is
stocked and transferred in a state where another tray is piled up thereon
while the semiconductor device 105 is housed therein.

Meanwhile, the semiconductor device 105 undergoes operations
such as a test at the front and back sides thereof while it is placed on the
tray. When the front side of the semiconductor device 105 is tested, the
tray is suppiied to a testing step while keeping the position thereof, namely,
the front side thereof remains directed upward. On the other hand, when
the back side of the semiconductor device 105 is tested, all groups of
trays which are piled up while the front sides thereof remain directed
upward are turned upside down at the same time so that the
semiconductor device 105 supported on the trays are to be supported by
the supporting surfaces 101d, 102d formed on the back side of the trays




tray is supplied to a testing step while keeping the position thereof,
nanmely, the front side thereof remains directed upward. On the other hand,
~when the back side of the sem conductor device 105 is t&Btcember 0P gr oups
of trays which are piled up while the front sides thereof remain directed
upward are turned upside down at the sane tine so that the sem conductor
devi ce 105 supported on the trays are to be supported by the supporting
surfaces 101d, 102d forned on the back side of the trays 2 16 Decenber 2005
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_ portion the base portion 105a is supported when the front side of the
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tested, while the outer peripheral portion of the sealed resin portion 105b
is supported when the back side of the semiconductor device 105 is
tested, there is a possibility that the position of the semiconductor device
105 is differentiated at the front and back sides thereof. More in detail,
the positions of the semiconductor devices when the front and back sides

~ thereof are tested are not fixed, causing problems that the positions of
the semiconductor devices are differentiated at the front and back sides,
and the positions of the semiconductor devices are changed when the
semiconductor devices are transferred by turning the trays upside down.
The smaller the size of the semiconductor device to be handled, the more
frequently the problem occurs.

Considering a case where plural kinds of semiconductor devices
each having the same external appearance are handled, the foregoing tray
can handle the semiconductor devices if a portion where balls are
arranged is housed in the tray pocket 103 but can not handle the
semiconductor devices if the portion where the balls are arranged is not
housed in the tray pocket 103. Further, when the tray is turned upside
down to support the semiconductor devicé, the outer periphery of the
sealed resin 105b is supported, which causes a problem that the kind of
semiconductor device to be handled is limited depending on the shape of




and the positions of the sem conductor devices are changed when the

sem conduct or devices are transferred by turning the trays upsi de down.
The smal ler the size of the sem conductor device to be Hdhdéude,206he nore
frequently the problemoccurs. Considering a case where plural kinds of
sem conductor devices each having. the sanme external appearance are
handl ed, the foregoing tray can handle the sem conductor devices if a
portion ere balls are, arranged is housed in the tray pocket 103 but can
not hanﬁM§§q%?§E%ﬂ?@8ﬁﬂﬁbtor devices if the portion where the balls are
arranged is not housed in the tray pocket 103. Further, when the tray is
turned upside down to supSUMMARY QETHEINVENTIONdIevi ce, the outer

peri phery of t sealed resin 105b is supported, whi.ch causes a _problem
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of sem conduct or devi ces, thereby enhancin eneral purpose. In a first
aspect of&¥ BiéééfﬁFOFaU'é‘iﬂfiC{ﬁwg%gE@r%V gpgﬁﬁg‘aaﬁaege@éﬁli%ﬁﬂ%tor devi ce
housing tray for arranging and containing flat type sem conductor devices

therei-n conpri zi n ?qpl urality of substantjall g col utmar protrusions
provi ded on a Upgo st hgsRest 9E dhenaressnt s ipventiopp dherends t revided @nduct or

devi ces : r ' f ' r of i ntacting,the side
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sem condgentitoHEMERA'S deVitess eremm ditsrhBfis R 1€ IDRMSY NEF SUB%taMYalfyr t her
conprise a plurality of substantially coludmar protTusions provided on a
suppor t i 8glurner apeotrhsiossf provided an taeswppdrtsigiswfacdethereyf for
supporti ré%p%)gﬁing the semiconductor devices on the front side thereof, said
protrusions contacting the side surfaces of the semiconductor devices

for restricting swing motion of the semiconductor devices.

The semiconductor device housing tray may further comprise a

plurality of substantially columnar protrusions provided on a supporting

- surface thereof formed on the back side of the tray for supporting the
semiconductor devices thereon, said protrusions contacting the side

surfaces of the semiconductor devices for restricting swing motion of the

semiconductor devices, wherein the protrusions provided on the front

side thereof and the protrusions provided on the back side thereof are

-got out of position at an angular position with respect of the centers of

the supporting surfaces thereof by a given angle.

The supporting portion may have the supporting surface
provided on the front side thereof is plate-like, and the supporting surface




sem conduct or devices thereon, said protrusions contacting the side
surfaces of the sem conductor devices for restricting swing notion of the
sem conduct or devi ces, wherein the protrusions provi ded 16Redefeer £§06nt  si de
t hereof and the protrusions provided on the back side thereof are got out
of position at an angular position with respect of the centers of the
supporting surfaces thereof by a given angle. The supporting portion my
have the supporting surface provided on the front side thereof is

pl ate-1i ke, and the supporting surface 16 Decenber 2005 provi ded on the
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Further, the su t] V| t b Sj he.  tray may
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~ The plate-like ribs may be integrally provided between the
frame-like ribs.

Openings may be defined in a portion other than the supporting

surface of the plate-like supporting portion.
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back sides thereof are rendered adjoined with one another w thout
interfering wwth one another in a state where the trays are piled up. Wen
~atest is perforned for the front and back sides of theltRBemiteoifduct or
device, the position of the sem conductor device is maintained steady and
the test for the front and back sides can be perfornmed w thout any
trouble. More in detail, the supporting portion having the supporting
surface on the front side of the tray nay be plate-like, and the frame-Iike

ribs are protr || ck t he
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the plate-like supporting. portion, wherein the supporting surface on the
back




t hereon. The shape of the protrusion as viewed fromthe top thereof may be
triangular or forned in a star. In addition to the foregoing, plate-Ilike
ribs may be provided between the frame-like ribs on thd6Beehbes?®@& of the
tray to serve as reinforcing nenbers, thereby enhancing rigidity of the
tray in whole. Still further, openings nmay be defined in the portion other

than the _supporting surface of the plate-]ike supPorti ng portion, thereby
| i ght ni n§ide 19é thealrayomayabet fsmadaprnilie Bip easls| 9 hag dramenliten ribs
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sem condigshefrudB%hcs Ising tray shown in Fig. 1 Fig. 3 is an enlarged

view of the sem.conductor device housing 6 16 Decenber 2005 tray at the
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- sectional,,yi t aken alang the line F-F in Fi.gs., 6. 7. Flg. 10 is an
ol ar gecrigPet e FRD IR WhBe: bR sEelisER neVidRiare trenslonsit i on or G
in Fig. ontorthe new iteaya posdiersbwindgroastipayt iurnoyg tioe pitedsiupgtrays
27, 1o USHBD SN G SoSORNABIAG e R RPN SURBONALELD r
'9- -cSe icess, the' &miconductor Jiav?ées r%a l)e ?rans erred as {hey are J J
without getting out of position between the semiconductor devices.
Still further, since respective protrusions provided on the front and
back sides of the tray may be formed conical, the tip ends may be
formed spherical or flat frustoconical, the semiconductor devices can be
smoothly guided to given positions of the tray when they are placed
thereon. The shape of the protrusion as viewed from the top thereof may
be triangular or formed in a star.
In addition to the foregoing, plate-like ribs may be provided
between the frame-like ribs on the back side of the tray to serve as
reinforcing members, thereby enhancing rigidity of the tray in whole.
Still further, openings may be defined in the portion other than the
supporting surface of the plate-like supporting portion, thereby lightning
the tray so that the tray may be easily handled when transferring the
semiconductor devices.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1 is a view showing a semiconductor device housing tray
according to the invention, wherein Fig. I(a) is a plan view, Fig. I(b) is a
left side view and Fig. 1 (c) is a front view;
Fig. 2 is a bottom view of the semiconductor device housing tray
-shown in Fig. 1
Fig. 3 is an enlarged view of the semiconductor device housing
. : 6 ‘




the line MNMNin Fig. 11(a); and Fig. 12(b) is a sectional view taking
along the line OGOP-OPin Fig. 11(a), and Fig. 12(b) is a bottom vi ew of
Fig.. 11(a). PREFERRED EMBODI MENTS OF THE | NVENTI ON A pr &f lecemsidr ¥ odi nent

of the invention is now described with reference to the attached draw ngs.
Figs. 1(a), 1(b) and 1(c) show respectively a plan view, a left side view
and a front. view of a sem conductor device housing tray (hereinafter
referred to as sinply as a tray) 1 of the invention, and Fig. 2 is a bottom
Vi ew i ntFéa')gat Ihe'ﬂmtﬂomatyf A-1snFeglelpf a conductive plastic and forned by
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several parti figr2ds aasetcﬁlcmaé viess dakbedaiongdbedine hexin Figsl® Badefber 2005 -
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| i nes B-B and @C]-@n'sFﬁQ er}jarg:qcbvx@w,qj hine éﬂ@@@@%l d@fnqehaousmg

sem congpt of thiey beﬁthﬂSGﬂg Figag;at the portions of D-1 in Fig. 3, and
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four cosearisonflutte dewage 1n ademiverdtbrial s’émmknmﬂmcborsdp\poethmg;upgrtrapn at
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seni cond
he line M-N-M-N in F:g 11(a), and
- Fig. 12(b) is a sectional view taking along the line O-P-O-P in Fig.

11(a), and Fig. 12(b) is a bottom view of Fig. 11(a).

PREFERRED EMBODIMENTS OF THE INVENTION

A preferred embodiment of the invention is now described with
reference to the attached drawings.

Figs. 1(a), 1(b) and 1{c) show respectively a plan view, a left side
view and a front view of a semiconductor device housing tray (hereinafter

* referred to as simply as a tray) 1 of the invention, and Fig. 2 is a bottom
view in Fig. 1.

The tray 1 is made of a conductive plastic and formed by injection
molding, and comprises a rectangular frame body 2 formed in a
rectangular shape in whole and a supporting portion 3 extending to an
entire inner region of the frame body 2. The entire surface of the
supporting portion 3 is partitioned or divided into 30 parts in a vertical
direction and into 12 parts in a horizontal wherein each divided part has a
substantially same area on which each semiconductor device is supported,

~and hence the tray 1 can arrange and house therein 366 pieces of
semiconductor devices in total. Inasmuch as a state where the
semiconductor device is supported on each partitioned part is the same,
~ several partitioned parts are described in detail next.




surrounded by protrusions 7 having given nunbers protruded fromthe
supporting portion 3. Depicted by 3e is cut-off portions, i.e. openings 3e
arranged on the supporting portion 3 of the tray 1 in al&incemoniog}
direction which contributes for rendering the weight of the tray 1 light in
total. The sem conductor device 5 to be housed in the tray 1 is a BGA type
havi ng a substantially square in an external shape but an LGA type

sem conduct or device can be housed in and supported by the tray 1. As
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sem con uc{'or device 5 is inserted_into a spacg { nde tém
S finally

protrusions 7Thameémiseaskirtondsyife Pnto inchPHe Qf‘c 3h r@o\a
gui ded {eahalitRNa substantially square in an external shape but an LGA type

semiconductor device can be housed in and supported by the tray 1. As
shown in Figs. 3 to 6, one semiconductor device b is placed on one
partitioned supporting surface 3a of the supporting portion 3. However,
- the BGA type semiconductor device 5 is placed on the supporting portion
3 while balls (terminals) thereof are directed downward. That is, the
supporting portion 3 supports the entire lower surface of the
semiconductor device 5. |
A plurality of (6 pieces in the embodiment) protrusions 7 are
integrally formed with each semiconductor device 5 so as to contact the
side surfaces thereof. FEach protrusion 7 has the same shape and .
- dimensions such that the height thereof is higher than the thickness of
the semiconductor device 5 but not exceeding the depth of the supporting
portion of the tray 1. Although the arrangement of the protrusions 7
may be arbitrarily, they are arranged such that 1 piece of the protrusion 7
is arranged respectively on the pair of opposed sides of a substantially
square shaped arrangement while 2 pieces of the protrusions 7 are
arranged respectively on the other pair of opposed sides thereof.
Each of the protrusions 7 is conical and the tip end thereof is
spherical. The shape of each of the protrusions 7 formed on the back
side of the tray 1, described later, is the same as that formed on the front




position of the supporting surface 3a. The shape of the tip end of the
protrusion 7 can be rendered frustoconical, and it may be triangular, in a
star as viewed fromthe top, fromwhich any shape can b IZedeet®eh. On t he
ot her hand, as shown in Figs. 4, 5 and 7, the supporting surface 3b are
provi ded on the back side of the tray 1 for supporting the sem conductor
device 5 and positioned just opposite to the supporting surface 3a

provi ded on the front surface of the tray 1. The supporting surface 3b are
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on the other pair of opposed sudes thereof wherein the protrusions 8 do

not interfere with the protrusions 7 provided on the front side of the tray
1. :
A test and so forth for the semiconductor device 5 is performed
not only at the front side thereof but also at the back side thereof. The
test and so forth for the semiconductor device 5 at the front side is
performed in a state where it is placed on the supporting surface 3a of
the tray 1. On the other hand, the test for the semiconductor device 5 at
the back side is performed in a state where it is transferred to and placed
on the supporting surface 3b at the back side thereof because the
semiconductor device 5 connecting to the supporting surface 3a is
surrounded by the protrusions provided on the back side of another piled
up tray 1. o '

It is sufficient to test the semiconductor device 5 at the front side
thereof while the position of the semiconductor device 5 is maintained as
it is, .i. e., while it is placed on the supporting surface 3a and transferred
to a testing process. On the other hand, when testing the semiconductor
device 5 at the bhack side thereof, a plurality of trays each placing the
semiconductor devices 5 on the supporting surfaces 3a are piled up, and
these trays are turned upside down at a time so that the semiconductor




these trays are turned upside down at a tinme so that the sem conductor 9 16
Decenber 2005 devices 5 on the supporting surface 3a can be transferred
onto the supporting surface 3b. Whereupon, the protrusinsembep0ovi ded on
the front side of the tray 1 and the protrusions 8 provided on the back
side of another tray 1 are got out of position at an angular position with
respect to the centers of the supporting surface 3a and supporting surface
3b by a given angle so that the front side of the tray 1 and the back side
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. - vertically, and the tip ends of the protrusions 8 extend the tip regions of
the protrusions 7 provided on the front side of the tray 1. As a result, in
the case where the semiconductor devices 5 are transferred to a new tray
1 positioned under the tray 1 by turning the piled up trays upside down
when testing the back side of the semiconductor device 5, the
semiconductor devices 5 can be transferred as they are while they are not
got out of position in a horizontal direction.

Accordingly, since the semiconductor devices 5 are transferred

while they are housed in a space where they are surrounded by the
protrusions 7 and other protrusions 8 in a state where the trays 1 are
piled up, they are not come off from the tray 1 so far as the trays 1 are
piled up.

Although the foregoing explanation is applied to a case where the
semiconductor device 5 has a square shape or a shape close thereto, this
is also applied to a case where the semiconductor device 5 is rectangular

- if the arrangement of the protrusions are changed. [n other words, it is
sufficient that the trays 1 are arranged such that the protrusions 7 on the
front side of the tray 1 and the protrusions 8 on the back side thereof are
positioned while they are not interfered with each other when the trays 1
are piled up. _

Meanwhile, the tray 1 is reinforced if the plate-like ribs 3d are
provided integrally between the frame-like ribs 3c provided on the back
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. ‘bet ween the ~sem,co

I.f the arrangenent of the protrusions are changed. In other words, it is
sufficicent that the trays 1 are arranged such that.the protrusions 7 on the
front side of the tray |- and the protrusions 8 on the bbdkecgibde200her eof are:
positioned while they are not interfered with each other when the trays 1
are piled up. Meanwhile, the tray 1 is reinforced if the plate-like ribs 3d
are provided integrally between the franme-like ribs 3c provided on the
back 10 16 Decenber 2005 side of the tray 1, thereby i ncreasing the
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E _"dev' €€ 'the tray is prone to be rendered uniform but it is not prone to be
- deformed. ' ‘
o ‘Still  further, when both ‘the front and back sides of the
semiconductor devices are tested, there is no difference in a supporting
' state thereof at the front and back sides thereof, namely, between the
semiconductor devices positioned on the supporting surface at the front
- side of the tray and that positioned on the supporting surface at the back
side thereof so that the angular posation of the semiconductor devices are
_fixed causmg no problem in testing the semiconductor devices.
o ‘More still further, even if plural kinds of semiconductor devices
“each havmg the same extemal shape are handled, the semiconductor
devices are’ supported by the enttre surfaces of the semiconductor device .
housing tray and “side surfaces of the. semiconductor devices are
positioned by the protruSions thereof. ‘Accordingly, even in the case of
e.g., a BGA:type semiconductor dewce the state of arrangement of the
-ba]is (terminals) thereof is not at all influenced when -handiing it,
,mcreasmg the kind of semiconductor devices to be handled so that an
improved general- purpose semtconductor dewce houszng tray can be
.prowded '
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fixed, causing. no problemin testing the sem conductor devices. Mre stil
further, "even if plural kinds of sem conductor devices -each having the
sane external shape are handl ed, the seniconductor deviReemire2005upport ed -
by the entire surfaces of the seniconductor device . .housing tray and

si de surfaces of the sem conductor devices are positiOned by the
.protrusions thereof. Accordingly, even in the case of e.g., a BGA type
sem conductor device, the state of arrangenment of the balls (term nals)
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| respect of the centers of the supporting surfaces thereof by a given angle.
3. The semiconductor device housing tray according to Claim 1 or
2, wherein the supportmg portion having the supporting surface provided
on the front side thereof is plate-like, and the supporting surface provided
on the back side thereof is formed on the tip ends of frame-like ribs
protruded integrally with the backside of the plate-like supporting portion.
4. The semiconductor device housing tray according to Claim tray
1, 2, or 3 wherein the protrusions provided on the back side thereof are
lined up along the per:phera! surfaces of the semlconductor device to
- surround the semiconductor device together with the protrusmns provided
on the front side thereof, and tip ends of the protrusions provided on the
~ ‘back side ‘extend to the supporting region p'rovided on "che'ffront side
-thereof when a plurality of trays are piled up. :
5. The semiconductor device housing tray according to Claim 1, 2,
3 or 4, wherein the protrusions provided on both the front and back side
thereof are substantially conical and the tip ends thereof are spherical.
| " 6. The semiconductor device housing tray according to Claim 1, 2,
3, line 4 or 5, wherein the plate like ribs are integrally prowded between
the frame-like ribs. ‘ :
‘ 7 The semlconductor dev:ce housmg tray accordmg to.Claim 1, 2,
3,4, .5 or 6, wherein openings are defined in a portion other than the
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on the back side thereof is formed on the tip ends of frane-like ribs
~protruded integrally with the backside of the plate-like supporting
portion. 4. The sem conductor deviice housing tray accor & Besemtesr 29081 m t r ay
1, 2, or 3 ,wherei'n the protrusions provided on the back ‘side, thereof are
i ned up along the peripheral surfaces of the sem conductor device to

- surround the sem conductor device together with the protrusions provided
on the front side thereof, .and tip ends of the.protrusions -provided on the
back side 'extend to the supporting region provided on the front side '
t her eBUPRAEHNG suriacs ot &héﬂ-"@"r@a%e SUEPSITIEE RYtidN. The semiconductor device
housing tray according to laim1, 2, 3 or 4, wherein thé protrusions
provi ded on both the front and back side thereof are substantially ,
conical. and the tip. ends thereof are spherical. 6. The sem conductor

devi ce housing tray according to Claiml, -2, 3, line 4 or 5 wherein the
plate-like ribs are integrally provided between the franme-like ribs. 7:
The ‘sem conduct or--devi ce housing tray according to. daim1l, 2, 3, 4,.5 or
6, wherein openings are defined ina portion other than the 12 supportlng
surface of the plate Li ke supporting portion. 16 Decenber 2005 13
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