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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Z) ? \ME s are partitioned in a
I attice SRapeoN %Bh%r?'é‘ e é}fFangl ng many sem conductor devices thereon
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housi Nreferred to as BGA) type and further to a land grid array (hereinafter
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




a BGA type sem conductor device, and Fig. 11(b) is a sectional view taken
along the line MNMNIn Fig. 11(a), and Fig. 12(b) is a sectional view 1
16 Decenber 2005 taken along the line O P-OP in Fig. 1lfRgsmzdofi g. 12(b)
is a bottomview of Fig. 11(a). The tray is rectangular in whole and there
“are fornmed supporting portions 101, 102 inside a frane body (not shown) _
formed al ong an external shape thereof in vertical and |ateral directions
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are formed on the ribs 101a, 102a which are formed on the back sides of
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




such as a test at the front and back sides thereof while it is placed on
the tray. Wien the front side of the sem conductor device 105 is tested,
the tray is supplied to a testing step while keepi ng theD@estbet 28h t her eof ,
nanely, the front side thereof remains directed upward. On the ot her hand,
when the back side of the sem conductor 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 sanme tinme so that the sem conductor
‘devi ce pOSithumsbdovmveard ae showysinarig. tld(bs supported by the supporting
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~occur t¥%tei n, and there occurs a shortage that nolten resin does not
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and back si dé%”’t &h eginNCe L%eae@%np eral portlon “of r]tthe Ease portion
105a is supported when the front side of the semiconductor device 105 is
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




t he positions of the sem conductor devices when the front and back sides
thereof are tested are not fixed, causing problens that the positions of
.the sem conductor devices are differentiated at the frbtnecanbdr 298tk si des,
and the positions of the sem conductor devices are changed when the

sem conductor devices are transferred by turning the trays upsi de down.
The smal |l er the size of the sem conductor device to be handl ed, the nore
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handl ed, the foregoing tray can handle the seniconductor devices if a
portion where balls are aSUMMARRYIGF MBEIRYENTIONe tray pocket 103 but can
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housi ng tray which can he nuf actured wth si.npl e construction, can
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devices on the front side thereof, sai protrusions contacting.the side

sur f aces columnar sprotcosionst prodieedcen a supporting surface thereof for
supporting 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




for restricting swing notion of the sem conductor devices. The

seni conduct or device housing tray may further conprise a plurality of
substantially columar protrusions provided on a suppor tlp Rgeembu§0ace

t hereof formed on the back side of the tray for supporting the

sem conductor devices thereon, said protrusions contacting the side
surfaces of .the sem conductor devices for restricting swng notion of the
sem conduct or devices, wherein the protrusions provided on the front side
t hereof and the protrusions provided on the back side thereof are got out

of  posi bj-8Rdal &R tRBIYLEK sﬁﬁ%i fHeRBoyid %E‘]@%ﬁé&ﬁ]hﬁ{e ttigegflglgacgfv frafhe- the

supporting surfaces ﬁe_reo a,_ grven angl e suppor portion may
have thélk%uﬂgérl?ﬁqi@@m frdegral rwﬁdea Rarkside of she plaigdikeskpporting

pl at e- | ipoetiomnd the supporting surface 16 Decenber 2005 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. The
protrusions provilfedretrusienoqukvidett amdheobagkysise theread umyalbeng t he
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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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- toget he

t he sem conductor device on the supporting surface thereof. Further, the
supporting surface provided on the back side of the tray may be provided

- in a state where the angul ar position about the supportqPrgemhgriOfite with
respect to the protrusions provided on the front side is turned, e. g., 90
, wherein the protrusions provided on the front and back sides thereof are
rendered adjoined with one another without interfering with one another in
a state where the trays are piled up. Wen a test is perforned for the

- front and back t f, the
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surface on the front side of the tray may be plate-like, and the frame-like
ribs are protruded from and integrally formed on the back side of

the plate-like supporting. portion, wherein the supporting surface on the
back




devi ces, the sem conductor devices may be transferred as they are wthout
getting out of position between the sem conductor devices. Still further,
since respective protrusions provided on the front and pRekukd¥s of the
tray may be forned conical, the tip ends nay be forned spherical or flat
frustoconi cal, the sem conductor devices can be snoothly guided to given
positions of the tray when they are placed thereon. The shape of the

prot r usi ifleadf\thewkayr mew beefarmed sy tig tipapndseot thedsemerliksy ribsrned in a
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Fig. 4 |sd§cgf3’%':e4ﬁnal vi,e tﬁken al ong.t he IltnedB-B I n FI?. 3. Fi.g. 5is a
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devices, the semiconductor devices may~ be transferred as they are
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 viéw of the semiconductor device housing tray
-shown in Fig. 1

Fig. 3 is an enlarged view of the semiconductor device housing
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Fig. 8 is a sectional view taken along the line EFEin Figs. 6 and 7; Fig.
9.is a sectional view taken along the line F-F in Figs. 6 and 7; Fig. 10
is an enlarged view of the sem conductor devi ce housi nglé Pacepbend00f he
portion of Gin Fig. 8 Fig. 11 is a view show ng one partition for housing
a. -sem conductor device in a conventional sem conductor device housing
tray, Fig. 11 (a) is a plan view, and Fig. 11(b) is a sectional view
taking along the line MNNMN in Fig. 11(a); and Fig. 12(b) is a sectional
Vi ew talti'a'ygaaltbeg)drlbie)nl ofnd-DiRPF@Plin Fig. 11l(a), and Fig. 12(b) is a
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view, a |eft f%ea ¥ %‘H B8Rk e&r@i@w \bwevh@fse?n%ﬁugef@wev ced gy sHhgousi ng
tray (herelngt ref erre& ‘EH? %p@%/%zatray 1 e I nvention, and
Fig. 2 itnkabbee Aartionsefi Q- filg. Fig @y 1 is made of a conductive
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ody i n g in ol e and a supporting portion
extend| ga%”%gaﬂe p%m'oﬁ f?ﬁ g%rF of the franme body 2. The entire
surface of thElgﬁmarseﬁm@m&wrtaBensaipagtthBlIb‘rﬁeE{ oin figd.dednidnfo 30
parts in a vegﬁgt@hs acﬁéd%FeraQWaéWQa b ldReRAE e PRI @Al Ner el

each divi ded has a stantia area
seni conduct or Fievi@dsi 3N stIHpERadyiew d”h%rﬁ?éntqﬁ’é‘dMC&?ﬂ' deyige BPHalEe and

house t hefehhtiR®poprtieaest Qfin ignBeonduct or devi ces |n total. I nasmuch as a
state where t e fg conduct or ~devi ce i s su port(ratq ach partltloned part
Yevet al

i s the same, Bar?i ti'SMeSIBINE aPHE LY ?lrd PNt 7 16
Decenbeseﬂﬂ%nﬁugtor&:iev&cam entamgediorn a \weofi cone ustor dewdadta),rSIUg\tra;e

housi N9rie 11 (a) is a plan view, and Fig. 11(b) is a sectional view taking along
the line M-N-M-N in Fig. 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.




tray at the portion of A-1in Fig. 1, Figs. 4 and 5 are sectionals views
taken along lines B-B and CCin Fig. 3, Fig. 6 is an enlarged view of the
sem conduct or device housing tray at the portions of D 16 Pagestie2008, and
Fig. 7is arear viewin Fig. 6, nanely, an enlarged view of the bottom of
t he sem conductor device housing tray 1 in Fig. 2. In Fig. 3 show ng one of
four corners of the tray 1, depicted by 3 shows a supporting portion at
the front side of the tray 1, 3a is a supporting surface for supporting a
seni conduct or FigevBcis EnmbnbhgedgnewuofOUNnednbyODduckusd@M@e7hﬁaﬁﬂng gi ven

nunber s, nr O%y’cﬂ%dggfﬁgﬁt@’eﬁ\ §u|pppg% fg F‘?ﬁ]t hoqnd- 50eRi gé@ﬂoﬁéﬂé@'é\hﬁs cut of f

porti ons e ‘sUppor ting p tlono%
tray 1 kaken Iﬁlﬁﬂ&dﬂﬁ‘@él 6- &Ilaﬂé’cﬁr@ﬂnvﬁge@ ddBt A buBsLn éFg chen

wei ght - Qb n&lu@bbrldé\h%thd)Lﬁ‘SInFO{fréy -atTHife SRIFtOPRAGEIRN ReFige3d atrQi be

ext or naF AR bIRAEHERCR! Fiet: SOy Bk VR et BRI £, "B

suppor t gtk Byrriibentiuaorldevise tsdusingitnayilgs. Fig. £o 6, one semi conduct or

devi 5 i

Supporting polt i 3 Bfpelhe of RUELABRS'dr Ok Bl E08eARCh 93

pl aced ehowheasapppotiing p@rtlfi)@na’t 3hﬂhfﬂ@tb§!d€s qft dhai Hays), t Ber Bofa ar e
di rect ed,, ﬁg&fce‘ﬁﬁgo ds%ﬁﬁé‘é for sh §orﬁH§p§r§éﬁﬁch¢t@? dedleBPOr bihikheientire

| over sur sem condlct or.-devi ce N
the enbsdifiesmdechPit PIRITGAONE 4r Baving: gyiea pynﬁa rﬁegrg\frp\ﬁ/legag% pjgces in

-sem congy p@rt:ﬁg\powo‘h 80 %pﬁ@te@lo et isthet-offi plra'tscms‘ aceesapdmngsﬁe Each

FLg'; rengI ?%”gﬁgh&” &ﬁgnsyﬁgofﬁﬁgkﬁg anf ?ﬁe%éﬁ%&h Qﬁ Eﬁev{}?ggg't but not
exceedi diyettiendepidhn obntrifeutespieorteindgrinmithé¢ oveight ofether Hy:\yll lghthidugh t he

arrange{q}g of the protrusions 7 may be arbltrarlly they are arranged

such th plece of the protrusion rranged ectively he air
of opposed si g semgosehntantdexigs S E‘h%gogﬁﬁ dé e Ryeretst a\,\ﬁg P

pi eces gfpd RavitigOhr sishantialigr 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




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 fornmed on the back ®iltkeentbbr20fe tray 1,
described later, is the sanme as that fornmed on the front 8 1 6 Decenber
2005 side thereof. Since the protrusions 7 are conical, the sem conductor
device 5 is inserted into a space surrounded by the protrusions 7, and
passed through the inclined surface thereof and finally guided to a given
posi ti orsigé tmeaﬂppsmcenghéUpifcﬁms@azs Tharshepsical, the stehmcendu@fort he

t f t b iy
- Rrot S 5 DAL ARACHRS 4 iR BBty e Bt by S,
ot her -hgraisedstizioogh the FidmeddsuFaaadhereehansiupipaity gnided dofageedb are

id t A f ol duct
v co PATORCPIEE SUpfforfine A5raE81Sd. | Phe SYRRRTDE o' 7 orf BY cfeAuct of
pr ovi de@r@hnm@nf% &ah %@m@@@e@f frugtogonigah anghdt @'l?ﬁp@?ttr!ﬁggubﬂfrﬂb@e 3b are
formed epat B8 vieRedrdsmofnd fifp ffFthid?ﬁah tgﬁ éahb@rsaéét@ung fromthe

back f 8
oo arrangod RS eg%tﬁﬁ? SHouThin; FH€5 §erﬁ6 ehtotts SEICEng sucn

that 1 puefare Beraef provided amgéte bashesitdewd] yhe orayt hdopauppoftingdbsed si des
OF 2, SusshebhLkYor AIE SNARECho SHLARACTEN clBbLEe APHRE S ortliE |

protrusions are arranged resp her
t her eof SWHEACS Bat PEOVHE rq;stmsfrcmmu Rce @ﬁttéﬁf’fé’ﬁlé i tTm Wé!ﬂﬂocﬁ iRgsi ons 7

provi de@u%deh?t:f ré?r@t férir&d Oéntﬂ‘% tt'iﬁyergrds Aoft e ﬂ%‘?‘né‘l’ik&oh‘lﬁ tg@r bg

a1 S0 at AYAKUSHER 6P, Uin&AR SURES qlodbe PR trg BATFOR FheDB¥H Bonduct or
devi ce Dpiated R fprottussorke SSareperfmgmﬂ along statddehsudaces icf thaced on
e Sl aR G888 L Ut Yk, Gt A Lyt [
it is toansthe readirt ofandppdssedsides of a substantially square shaped

arrangement while 2 pieces of the protrusions 7 are arranged respectively

on the other pair of opposed sides 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




on the supporting surface 3b at the back side thereof because the

sem conduct or device. 5 connecting to the supporting surface 3a is
surrounded by the protrusions provided on.the back sideldbecantetdoesr pil ed
up tray 1. It is sufficient to test the sem conductor device 5 at the front
side thereof while the position of the sem conductor device 5 is
maintained as it is, J. e., while it is placed on the supporting surface
3a and transferred to a testing process. On the other hand, when testing
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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- lake ribs 3d are
provided integrally between the frame-like ribs 3c provided on the back
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mhen testing the back si de of the sem conduct or deV|ce 5, the
semiconductor devices 5 can be transferred as they are while.they are not
got out of position in a horizontal direction. Accordi ntfiBecenter?des t he

sem conductor 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 cone off fromthe
tray.1l so far as the trays 1 are piled up. Al though the foregoing
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.conpri ses onl Futther,ptiate-thekeonstruction of the tray is simple, the thickness
| - of 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 semtconduc’tor dewce houszng tray can be
.prowded '
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supporting portion, frame-like ribs, and protrusions, and hence a nold for
forming a tray by injection nmolding.is S|an|f|ed and a:cost for :
manuf acturing such a nold can be reduced to a | arge ext &nPeceriher2082r, since -
the construction of the tray is sinple, the thickness of the tray is prone
to be rendered uniformbut it is not prone to be defornmed. Still further,
-when both . the front and back sides . of the sem conductor devices.are
tested, there is no difference in a supporting state thereof at the front
and back S|deeﬁkhqge9§”nggqgly, between the sem conductor devices
posi tioned on thg orti urface at_the fr | de_ of t.he trag and
n ¥

that positioné I ? nfCYIGEs J0HSIPSt ﬁéa%a HTFEYRerdF so that
t he angobatainos flebrtypé srelmzcs:enimmddeVmesdmereescanmrwﬁngeﬂp!maulud;yng no

bl '
g e it L
are hanthereof tfnessppocbngabecaem@emp@etoradevmea@bth&aﬁow side thertgofe
surfacesaiof diberaahe OBIEIng! WeCaide < sh%%b@go?rﬂi’e agdrsddieisatbraces of

t'he sem conductor devices are osi t t th f
Aceordl‘ﬁ@‘i"?eséﬁ?éﬁeﬁﬁ‘cﬁﬁgé\ﬁg@ Ot'$(|§7 IS? tﬁﬁ %W&Sﬁ‘r‘g éié'r%ggct Orerggw ce,
th?l state Ohoar Taieg eamitordudtoe ddaté shdustngi tray sacddrdirgotoi Glanet 1, St all.
influe e g.i r
B A W e o S T TR e R TR
“housi ngpraviged am besuppordinigiedriate thebeafe rened 0o th drackssideadfdle is: 1. A
sen Conﬁiagtfaf %gg;s&ﬁ.ﬁg“ﬂﬁé %rﬁfc%%df&rtonarde@ s”%?r‘é@n e 3&@&%6&@ type.

u Iy

sen conductt or herein.co ur.a bst anti al

' I
- col umagoTiEstingsthmsidn svrigeas @f”ﬁw% egpaﬁenﬁglcgqn fis\elées tfﬁérreetrlqtmg
suppor téwigg hRcsen epnenet ssmitidirstopndéeliest amtesinletHehgrreefusionsai d

- protrusi %@?de:é) notna%enﬁonp %lée c{%erejcgff he tr?efe .:tnro rasions ('Q’pnr?l)%C e on the
' back side thereof are got out of position at an angular position with
respect of the centers of the supportmg 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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devices for restricting swing notion of the semi conductor devices. 2. The -
- semi conduct or device housing tray according to Claim1, - further conpr|5|ng
a plurality of. substantially columar protrusions provﬂ@@ﬂm%ﬁiﬂﬁ5 |
supporting surfacé thereof. formed on the back side 'of the. tray for
supporting the sem conductor devices thereon, said protrusions contacting
- the si-de surfaces of . the sem conductor devices for restricting sw ng.
nmoti on of ‘the sem conductor devices, wherein. the protrusions provided on
the front side thereof and the Protru3|ons provi ded on the back side '
t her eB¥PRPELIGStSUSTRCOPT HR8IRIAENIIKe SHRPATENCPOIEItion with respect of the
centers of the supporting surfaces thereof by a given angle. 3. -The
sem conduct or device housing tray according to Claim1l or 2, wherein the
supporting 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 franme-like ribs protruded
integrally with the backside -of the plate-like supporting. portlon 4. The
seni conduct or devi ce housing tray according to Claimtray -1, 2, or 3 '
,wherein the protrusions provided on the back side, thereof are lined up
'along t he peripheral surfaces of the sem conductor device to surround the
sem conduct or 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 suppor t.i hg region prOV|ded on the front side “thereof when a
~plurality of trays -are pileed up. 5. The sem conductor device housing tray
according.to Caiml, 2, 3 or 4 mhereln t he. protru5|ons provi-ded on both
the front and back side thereof are substantially conical. and the tip.

- ends thereof are spherical. 6 The sem conduct or devyce housing tray
- according to Claim1, 2, 3, line 4 or 5 wherein'the plate-like ribs are

integrally provided bet ween  t he frame-like ribs. 7. The seni conductor
-devi-ce housing tray, according to. daiml, 2, 3, 4,.5 o 0or 6, wherein
. openlngs are defined in a portion other-than the 12
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supporting surface of the plate-Like supportl ng portion. 16 Decenb'er 2005 -
13 16 Decenber 2005 SEM CONDUCTOR DEVI CE HOUSI NG TRAY ABSTRACT An i npr oved
gener al -pur pose seni conductor device, housing tray havilt@eenbernipise .

construction which is hardly deforned (warped or the like), and suitable |
for testing front and back sides of the sem conductor. = device, and capable
of handling many kinds of sem conductor devices, wherein flat type.

- sem conduct or devices are arranged on and cont Iall ned |n t he- tray, and a

plurality of protruspBHists 4 prery of “-the
sem conduct or device are |nt egr ated vvrth and provided on a supporting
surface for supporting the sem conductor devices so as to surround the

semi conductor device. Figure. 3 14

ABSTRACT
_ An improved general- purpose. semrconductor devrce housmg tray‘
-~ having a simple construction whrch is hardly deformed (warped or the
like), and suitable for testing front and back sides of the semrconductor..
device, and capable of handling many kinds of semiconductor devices,. '
‘wherein flat type semrconductor devices are. arranged on and contained in
the tray, and a plurality of protrusrons contactmg the outer penphery of |
the ‘semiconductor device ‘are mtegrated with and provrded on a
supporting- surface for supportmg the’ semlconductor devrces so as to-
surround the semiconductor devrce - '

I's

Figure. 3
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