, e3ez] WXXYdZd []6J] T] TdH ,tMa~~ao, TITLE G@Mﬁm WWW Tray for
Sem conduct or Integrated CI rcuit Device BACK NVENTI ON Ft?ﬂ'lﬂ[]l
of the I'nvention 5 The present invention generally+*maksdaites to a tray for
storing a sem conductor integrated circuit device and, nore particularly,
to a tray for storing a sem conductor integrat f 1 Mevice such as a
ball grid array type or pin grid array type sJﬁmmmmmmmmMm 10 devi ce which
has wiring termnals on the | ower surface of "its paglage. Rel ated
Background Art As the package types of sem conductor devices, ball grid
array type aﬁﬂﬂﬁﬁh£§hﬂﬁﬁaLﬂ§¥EEﬁ@§ are well 15 known. In the former type,
as shown in Figs. 1 and 2, ball termnals 1 serV|n as wiring termnals are
arranged in a mat G5@Yorf Oth & S REn GO & QPltﬂé;YkE%age 2

shown in Figs. 1 and 2 is conprised of a substrate 3 and a nolded resin 4
covering t he BRGKGROUND, OF, THE INVENTIONstrate 3. In the latter type, |ead

pi ns (not showng arg g%cd in pIace of ball termnals 1. Both of these types
have feature = 'ring terninals can be i ncreased and t hat

electric noise is_snmall, conpared t ener al cka

Gener£ ly, a ball g\ é’ffr‘sreﬁp 13516’(36“(t % %ral‘]lyz g'tfz nduct or
device 5, or i 0 to evy ce |s st or ed
in the stora&%rggﬁpgcn a%%%%§ﬁﬁgl§e tra a% %Eraﬁg%ﬁﬁt & or° Subj ect ed

to tests. A gtof a%%r%"?g‘r%ch’ia?l?ﬁc%" tt'r%'}affo*zf Dt drind £cess having

al nost the sane 's that "o ac age “of the sém biduct or devi ce.

The term nal g gf cBl?t%u%% %‘E‘é&&%rte@e\é'l%uﬁﬂ%‘)la'e‘h%%t SR P UING, 4 it O

contact with the tray. Therefo t hrough hol es or recesses for rece|V|ng a
grid array type or pin grid array type semiconductor

10 device which has wiring terminals on the lower surface
of its package.

Related Background Art

As the package types of semiconductor devices,

ball grid array type and pin grid array type are well

15 known. In the former typa, as shown in Figs. 1 and 2,
ball terminals 1 serving as wiring terminals are
arranged in a matrix on the lower surface of a package
2. The package 2 shown in Figs. 1 and 2 is comprised
of a substrate 3 and a molded resin 4 covering the

20 upper portion of the substrate 3. In the latter type,
lead pins (not shown) are used in place of ball
terminals 1. Both of these types have features that
the number of wiring terminals can be increased and
that electric noise is small, compared to a general

25 quad flat package.

Generally, a ball grid array type ("BGA")



10 ball term nal group or lead pin group are formed in the central portion
of the bottom surface of the storage portion. Accordingly, the coggqq@Mqﬁﬁl
tray supports the peripheral portion (a portion outside the outernbst ba
termnals or lead pins and indicated by reference 15 nuneral 2 in, e.g.,
Fig. 2) of the | ower surface of the package of the sem conductor device
with the peripheral portion of the bottomsurface of its storage portion,
and restrains horizontal novenent of the package with the wall surface of
the storage portion. 20 Wien the width of the peripheral portion of the

| ower surfaceS®Ri¢pRAPAERBGREYECe Rl | 9rt Aepbal pridr armaystgpel ead pins may
come into contact with the inner wall surface of the term nal-accepting
hol e, or the edf@hol $ERLFRRAGECHegeehREer 1§ hethved. in5tRar stoukgel y, this
pr obl em beconmes conspi cuous in recent years because, as the package becones
nore and 2 PYBFEORPhaRR , eXREIs 08 it B2yt he bertparspdrpedt pon of the

| ower surface of , the package becomes narrow. SUMVARY OF THE INVENTION It is
an obj ect of ?Tﬁﬂiﬁ%%ihﬁoi?ﬁéﬁﬁicnﬁt%¢9¢Q9®M9°QUQQHSipr®vide a tray for
storing a seni conduct or_devi ce,, such as a BGA device or PGA device, having
wi ring”term na S FREIIRAY oWeRY st FACEeDPST t B2 PR K ayETOSR| Ehecaameel i abl y
support the gﬁqiconqgctor de iﬁ? rgg rdl ess_of the wdth_of the peripheral
portion of the Towet S AF PARE NS T FBHEORAGSERF the wiring

form 1S o Galk v Subo el D dpe gell Sl ace of e siorese
E%}f?%'x?g;ebi??ﬁiﬁi’%f?eg ﬁb%s‘ia"a‘iﬁ‘ﬁaéjr'ﬁyg pﬁléfh%‘j‘s‘fz%ﬁaﬂgf zi Sﬁé{t}%%v'fn Zretsi :2? or age
seni conduct or dev%befe’ﬂ#erﬁ#oluﬁ}{ IJgatclger%goe]!; :}ger ] osne%aggra ¥9TtViRY i@ sur f ace

S conduct or” ey N Y de A SRS ' ESmEE e R on°
LS ol ined Wdiuan Jasac 1S dik WARKH anaiae of e fackage of the

sem conduct or device but not to cone into contact w e WTI
portion. Accordingly, the conventional tray supports

the peripheral portion (a portion outside the outermost
ball terminals or lead pins and indicated by reference

15 numeral 2 in, e.g., Fig. 2) of the lower surface of the
package of the semiconductor device with the peripheral
portion of the bottom surface of its storage portion,
and restrains horizontal movement of the package with
the wall surface of the storage portion. |

20 When the width of the peripheral portion of the
lower surface of the package is small, the ball
terminals or lead pins may come into contact with the
inner wall surface of the terminal-accepting hole, or
the edge of the package may enter the hole.

25 Particularly, this problem becomes conspicuous in

recent years because, as the package becomes more and



25 terminals. Wth this arrangenent, the inclined first area 3 1z 2 MaY
2002’cén cone into contact with only the edge of the package to S?QDMNFNMhe
package. In order to stabilize the sem conductor device stored in the
storage portion, the first wall surface 5 is preferably formed with a
second area extending upward from an upper edge of the first area. It is
effective if this second area is inclined wwth an angle |arger than the
angle of the first area. The tray according to the present invention is 10
al so characterized by further conprising a second storage portion provided
on a second Jwriacwngadte thaywidihn sbdvhempesipkeral t hertiestost or age
portion, that can store a sem conductor device with wiring termnals
t her eof faci nghephewer wherfatr af dihe Packagel Hecones  NaKERE n when a tray
of the same type is stacked on this tray, the second storage portion of one
tray cooper atE8MARY QHIHE (INVENTEGNe portion of the other tray to forma
space for storing the sem conductor _device. 20 Wth this arrangenent, the
vertical novement B iherR PR tFEURE oFRYRTESRE 0+BUCNRIPREPray can be
m nim zed or suppressed. \When the trar?;gs; are stackgd and éur ned over, the

e

seni cohduct orPERNAYR AT He i §5PE I HF TR BAURHECE LBHLCE t oF BGR

ortion of the lower 25 tray. The second stara ortion may ¢ ise a
gecond 4 A wpzorgezvic or PGA device, Ohangng wirfng t rmgrqgis

on the lower surface of its package, which can reliably
support the semiconductor device regardless of the
width of the pe;ipheral portion of the lower surface of
10 the package without causing the wiring terminals to
come into contact with the wall surface of the storage
portion.
In order to achieve the above object, according
to the present invention, there is provided a tray for
15 a semiconductor device such as a BGA device, comprising
a substantially planar main body and a first storage
portion provided on a first surface of the main body
for storing the semiconductor device. The first
storage portion has a first wall surface adapted to be
20 arranged around the semiconductor device upon storing
the semiconductor device. Also, the first wall surface
has a first area which is inclined with an angle so as
to support an edge of the package of the semiconductor
device but not to come into contact with the wiring

25 terminals.

With this arrangement, the inclined first area



“wal | surface having a third area which is arranged around the sem conduct or
devi‘ce upon storing the sem conductor device with the wring termaMay 200
t hereof facing upward, and which is inclined with an angle so 5 as to
support the edge of the package of the sem conductor device. Wen the tray
has such a inclined area, the sem conductor device can be supported with
only the edge of its package. When the package of the sem conductor device
has 10 a rectangul ar or square |ower surface, the first storage portion is
preferably conprised of four first wall surfaces arranged to forma
rectangul ar 6RIs§98ee ISRLPEOTARE T WAt Ol Vartdees astaq 1o filystPa@ifagsur f aces
preferably respectively support edges of the | ower 15 surface of the
package of tR® $EPPOSHdE&CoPaF&RIEe. The present invention will be nore
fully understood fromthe detail ed description given hereinbel ow and the
attached draw ngs ITwarderat® Gtedi 1oy SvdiiossMiqRRIUAEIn HViFand are not
to be 20 considered as |imting the present invention. Further scope of
appl i cabi | i t ¥ tOF eChdPpltE&eftt OFRFENPCST 1AM HEe did Sdp pRentS ¥ A& he

detail ed descriptiaqn given hereinafter. However, it shqul d, be understood
that the det & é’&eé%%lrb;ié’t LORMEy Wabd i% isc‘?oé’é‘d;%ﬁa @%%ﬂﬁf’e‘?indi cating
preferred enbodi nents of _the_inventiaon, ar iven.by way of_.illustration
only, since élpwalr;%. fsfoﬁl PRY "P562 \?élﬁeo&tagﬁlé%gfé'srsécm?r i fiCattons wit hin

e P oAl VBT 4] B AR Lo ARl o L
[0 the ounsAgegn Sl LR BRSS! B htmer e, reference Wl be mde
The tray according to the present invention is
10 also characterized by further comprising a second
storage portion provided on a second surface of the
tray main body opposite to the first storage portion,
that can store a semiconductor device with wiring
terminals thereof facing upward when the tray is turned
15 over, wherein when a tray-of the same type 1is stacked
on this tray, the second storage portion of one tray
cooperates with the first storage portion of the other
tray to form a space for storing the semiconductor
device.
20 With this arrangement, the vertical movement of
the semiconductor device stored in the tray can be
minimized or suppressed. When the trays are stacked
and turned over, the semiconductor device can be easily
transported to the second storage portion of the lower

25 tray.

The second storage portion may comprise a second



'Fig. 1is a side view showing a BGA seni conduct or device that can be stored
in a tray according to the 10 present invention; Fig. 2 is a bott ghfw f
the BGA device as shown- in Fig . 1 ; Fig. 3 is a plan view show Q@
that is constructed in accordance with the present invention 15 for storing
the BGA devices; Fig. 4 is an enlarged plan view showing a portion |V of
Fig. 3; Fig. 5is a bottomview of the sane portion as that shown in Fig.
4, 20 Fig. 6 is a sectional view taken along the line VI - VI of Fig. 4,
Fig. 7 is a sectional view taken along the line VII - VIl of Fig. 4, Fig. 8
i s a sectiondaM SWEERGE MUY thd ik IRa et ihals ppsrardelas in Fig.
6, showing a state wherein two trays each, shown in E%g, 3 are stacked:; 6
., Fig. 9 is 3 itditus s EncP gt Th RS et 1 dnEre posi tion as in
Fig. 6, showng a state z z MaY zooz wherein, a BGA devjce is arranged in
the storage FENBIF 1Y e Hidd dihg et Eing tRod s Frlereets Fig.
10 is a sectipnal view taken alo t he, sane sectional position as in Fig.
6, showi ng af}cjﬁfd]ﬁq YT 10f2 t“ﬂ%f%é&rﬂ?%?%ét%t%r%%eﬁgfﬁv%ﬂtion; and
Fi g. is a sectiaonal view.taken al t he same sectignal position as in
Fig. 6 showiahsg %dstl.}pé'i,ort Ends ge oofngche pacakage o% t?he
semiconductor device. When the tray has such a
inclined area, the semiconductor device can be
supported with only the edge of its package.
When the package of the semiconductor device has
10 a rectangular or square lower surface, the first
storage portion is preferably comprised of four first
wall surfaces arranged to form a rectangular or square
shape, and the first areas of the first wall surfaces
preferably respectively support edges of the lower
15 surface of the package of the semiconductor device.
The present invention will be more fully
understood from the detailed description given
hereinbelow and the attached drawings, which are given
by way of illustration only and are not to be
20 considered as limiting the present invention.
Further scope of applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and specific

25 examples, while indicating preferred embodiments of the

invention, are given by way of illustration only, since



10 nodification of a tray according to the present invention. DESCRI PTI ON
OF THE PREFERRED EMBODI MENT Referring now to the draw ngs, and 27 MAY 2002
particularly, to Fig. 3, there is showm a tray 10 for storing BGA 15

devi ces, having an inproved construction in accordance with the present

i nvention. The BGA device for use in the tray 10 is one showmn in Fig. 1 or
2, being designated by reference nuneral 5. The BGA devi ce has a package
whose | ower surface is substantially square 20 in shape. In this
specification, it is to be understood that such t er",

and the |ike Vérré%’sse@f\ﬁintgl‘?sr &8 BREE LG AHEOTY d‘ilﬁﬁﬁp J:hf sstgfléltofa@q’le tray
10, i.e., a state erein the tra% 1Q i.s ,set_ hori zaontal | unl ess ot herw se

specified. | FERE TYENEIGD ¥lllohe APRANGHE &1 1 Shi ch can be
seen will be ref rred t as t he .upper_.surf f th z.z MAr zoo2 tray
10, and that S E’é&%ﬁb q&?:ﬁ?ﬁ?%ﬁﬁ# i%f?%ﬁ HH ¥ to as the

| ower surface X he present invention can be
made from varta i T-accordance mnth 5 various types of
met ho EspeC|aII d, e f nt and

el ect ?‘f) conduct i veﬂnsytt%ﬁe% |u§ysr egﬂfrr?yl'lceL d O?Ll&”ﬂfi eny @én%l et her-based resin
mxed wwth a ?%QH fil h C 8 or net al
particles or d% er (‘pttll\é%d el %%% éﬂlﬁ o%reeb%{aligéég 1;rdegdllﬁes aOJtJ&[ yet her

i m de- based r, n HQJX&EJ sulfone based resin, or a polyester-based
resinis prefgégﬂlg% becauséﬁﬁt facilitates the nanufacture is |ightweight

and is easy to handle. 1The reaseie Wik Mol d I sy hgudeoresin is
preferable is that charging.in the sem conductor device to be stored nust

be prevent edgeviitee th® oW RN deViaCe Gadn Ledlaimartdyrd atic

10 present invention;
Fig. 2 is a bottom view of the BGA device as
shown. in Fig. 1;
Fig. 3 is a plan view showing a tray that is
constructed in accordance with the present invention
15 for storing the BGA devicés;
Fig. 4 is an enlarged plan view showing a portion
IV of Fig. 3;
Fig. 5 is a bottom view of the same portion as
that shown in Fig. 4;
20 Fig. 6 is a sectional view taken along the line
VI - VI of Fig. 4;
Fig. 7 is a sectional view taken along the line
VII - VII of Fig. 4;
Fig. 8 is a sectional view taken along the same

25 sectional position as in Fig. 6, showing a state

wherein two trays each shown in Fig. 3 are stacked;



electricity. The tray 10 shown in Fig. 3 conprises a 20 substantially
rect'angul ar and planar main body 11. The tray 10 has a plurality of 717 M&&aH(1
ridges 12 fornmed on the upper surface of the tray main body 11, which

i ncl ude those extending parallel to the longitudinal direction (long sides)
of the tray 10 and those 25 extending parallel to the w dthw se direction
(short sides) of the tray 10. Longitudinal ridges 12a are 8 2 2 MAY 2002
arranged with constant intervals, and w dthw se ridges 12b are arranged at
the same constant intervals. In this nmanner, the rid%es 12 are arranged to
forma matrix, andfEachd hb¥ | dWEPOEEPBRL of LeWetAbeRi R1OPJetheasamEort i on
surrounded by a pair of adjacent |ongitudinal ridges 12a and a pair of

adj acent wi di¥RF SN HRS IO R AT I BF 1 1§ stSRPBIRGe2 pBFRFBN 14 for
storing one BGA device 5. Y*en,a plurality of trays 10 are used as they are
10 stacked oVREFSIHtHCE ¢ e 15% %\W%‘iﬁ% R the 3LPERFDSPOBELPBher al

ti f the t 10 fit wth i i.d f t 16
portion of e oy 0 L Llihthe et Sigles, of cpler 11ames 16 e
25,2 vpst Uion no wpage [or, 208! LLEpL a1 ey o200 ds, Lt peguent no
plLan view Shogi o, 3, POIION 4o ofs H e . 3 Byl 2 RohgkomyLew o

t he sane portl%n shown in Seciiona Pl ew
taken along t i . <.\ Fig...4 i 9. s {1 ectjonal view

t aken al ong t%‘g % i{r}ga%a}cqovﬁ%f&gig}e A&r%s&lk% hgn‘ééeﬁg?%%d <%'}rlgm Figs. 4 to
7, each storage popihomi4;can sLokfoddle PR deNkeR 2108yl BcasRACkagE 2

with a substantially square | ower surface. 25 Hence, surfaces 18

0‘;\ thegf our rd&gesordl PES PHWH Ngs eache 54 Or@ges ki hAgnaddthaye the same
shape

10 modification of a tray according to the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, and particularly,

to Fig. 3, there is shown a tray 10 for storing BGA

15 devices, having an improvéd construction in accordance
with the present invention. The BGA device for use in
the tray 10 is one shown in Fig. 1 or 2, being
designated by reference numeral 5. The BGA device has
a package whose lower surface is substantially square

20 in shape. In this specification, it is to be
understood that such terms as "upper", "lower", and the
like are used with reference to the ordinary use state
of the tray 10, i.e., a state wherein the tray 10 is
set horizontally, unless otherwise specified. 1In the

25 state of Fig. 3, note that the surface which can be

seen will be referred to as the upper surface of the



2 2 MAY 2002 and sane size. As shown in Figs. 6 and 7, the storage fﬁé’m%
14 i's partitioned into a |ower region 20 and an upper region 22 in l
vertical direction. The |ower region 20 of the storage portion 14 5
supports the BGA device 5 when the BGA device 5 is stored horizontally and
appropriately, and serves as the main region of the storage portion 14. The
| ower, first wall surface areas (to be referred to as "lower wall surfaces”
herei nafter) 24 of the respective ridges 10 12 of the | ower region 20 are
nore inclined toward the center of the storage portion 14. In other words,
t he di st ancetrnaydil®at eddbyhlat itheFisgr fhcebethiedn cdamnaipper ssrsts will he

| ower wall surfaces 24 that oppose each other is slightly larger than a

| engt h Lo of beneedfiedeets tof ashéheadloage Zuwifaee iaf Rihgs.trayand 2, and the
di stance, indicated by L2 in Fig. 5 between the |ower ends of the | ower
wal | surfaces 24 iBhesradayerl & iodn the pPResftoriqvericien RaBde deddee 5 is
moved downward in the horizontal state from above to the 20 | ower region 20
of the storad&ofoMardRus4typies pdspadEnialisovidy asggasiagice mellitower surface
of the package 2 conme into contact with the corresponding inclined | ower
wal | Sur f aceyaxAoxsd tyPess GfpBetd@dsy t Fenecds lilydi dxeed1sy d bhant om i ne
in Figs. 4, 6, and 25 7. As descri bed above, _since the four, | ower wall
surfaces 24 GG @Ing SR8 tsESFAFE aFSr BNGh eLeHEPe OMEAF VS, 2 Mar 2002
sane size and the same shape, the BGA device 5.is supported horizontally at
the same hel GHITHR e RGN | Sudr al PO denp ahbemnRasRthner, i nce

the BGA device 5 is.5 ted at only the.l d ft kage 2,
it can be SupESIFedEEANTREN fie SRPGERCIRITCAIET By W A carbod

particles or fiber, or metal particles or fiber, a

10 polyether sulfone~based resin, a polyether imide-based
resin, a polyacryl sulfone-based resin, or a
polyester-based resin is preferable, because it
facilitates the manufacture, is lightweight and is easy
to handle. The reason why the conductive synthetic

15 resin is preferable is that charging in the
semiconductor device to be stored must be prevented,
since the semiconductor device can be damaged by static
electricity.

The tray 10 shown in Fig. 3 comprises a

20 substantially rectangular and planar main body 11. The
tray 10 has a plurality of linear ridges 12 formed on
the upper surface of the tray main body 11, which
include those extending parallel to the longitudinal
direction (long sides) of the tray 10 and those

25 extending parallel to the widthwise direction (short

sides) of the tray 10. Longitudinal ridges 1l2a are



Fig. 2, of the peripheral portion 6 of the | ower surface of the paczzztgg‘e@nm
is smaller than the reference size. 10 Note that when the BGA devic q
supported, the ball termnals 1 should not cone into contact with the | ower
wal | surfaces 24 of the storage portion 14. Hence, the angle of the | ower
wal | surfaces 24 with respect to the horizontal plane, indicated by a in 15
Fig. 6, nmust be necessarily larger than the angle fornmed by the | ower edges
of the package 2 and the outernost ball terminals 1, indicated by ,Qin
Fig. 1. Even when this condition is satisfied, if the angle a of the |ower
wal | surfacesarxeigedbmisth eganatiant 40tevake, BGN devdtkwisenyidgegoved in
the storage portion 14 when a very small vibration is applied to the tray
10. Ther ef or €2k ramp@rged 3y dihe fAne Arpytamt einesvalihenIRhe angle a
of the lower wall surfaces 24 exceeds 70, the package 2 bites into the

| ower wal | 25-TEkf MR D4 HiRl Lelanfesl 1idre AFfanged ek@veormharefore, the
angle a is preferably 70 or less . 11 2 ~M"" 7002 Further, while the
BGA devi ce 5 Bat&ippciteEadhdiBPiaw (RIHEH 8 SRRUNYTRBE cdn®- i nRo
contact with a bottom surface 26 of the storage $orti on 14, For this

reasor the MRAGHON SHETCHIIEDPHE BRI PL AdI3CRE nkCBIBbBEEbAR Sur f ace 26
of the storage portion 14 to a package support point Sis set |larger than
Che. |'engt h. - IHHSER ekbyR Tt ih BALE OF ATIARdHe VWYL 5E898F 198 package
2 to the lower ends of the hall_ termnals 1. n.t he BGA. device

suppor ted by ST Gbr® VBRI G (¢ AT AP D9 T S BCRtOT L8 oHiC VPP
surface areas%e(‘;io E‘bes referred to as "upper wall surfaces"” hereinafter) 28

of the respec |vecrid'ges 12 in the upper region 22 of the storage portion

14 restrain this dyspl a1 e SPOL sy d N CaLed bYgYakNeRig: ofe O the
a§ WtH T pect 1foyg‘f %a pl

upper wall 15 surfaces he hor i zont al ané’i s Set
largefgthan the 400 &R e M laWer, Wlds St d agesagdoang i gpreferably 85
to 90. In this manner, mnf% Pﬁé udpe”ﬁﬁﬁﬁ surfaceg%%% s%%rp?y rising from
the upper edggaf mddfte geviphatall pbd RAPSL%néVeRY f16 i B&ith
the inner sides of outer frames 16 projecting downward
from the peripheral edge of the upper tray 10, to serve
as a positioning means for positioning the tray 10 and
15 for preventing lateral mi;alignment of the tray 10 (see
Fig. 8).
Fig. 4 is an enlarged plan view showing a portion
IV of Fig. 3, and Fig. 5 is a bottom view of the same
portion as that shown in Fig. 4. Fig. 6 is a sectional
20 view taken along the line VI - VI of Fig. 4, and Fig. 7
is a sectional view taken along the line VII - VII of
Fig. 4. As is understood from Figs. 4 to 7, each
storage portion 14 can store the BGA device 5 having a
package 2 with a substantially square lower surface.

25 Hence, first wall surfaces 18 of the four ridges 12

surrounding each storage portion 14 have the same shape



20 device 5 is displaced in the horizontal direction, when the |ower edges
of the package 2 reach boundaries 30 between the | ower and upper wal 22 MAY 200
surfaces 24 and 28, further horizontal novenent of the BGA device 5 is
prohi bited by the upper wall surfaces 28. 25 The height, indicated by H2 in
Fig. 6, fromthe package support point S to the upper edges of the upper 12
wal | surfaces 28 is preferably larger than the thickness of the package 2.
Then, for exanple, when a flat plate (not shown) is placed on the tray 10,
the BGA device 5 is conpletely stored in the space 5 surrounded by the

| ower surfacedd Saee f9kge pl Ae WD it Higaged prdi bn 1le gkeirage be
avoided frombeing interfered with the flat plate. In order to allowthe
BGA devi ce 5 BTtk cef iRREHE- AR tord | VAR B8Py, 29 nandippRr edges
of the upper wall surfaces 28 10 are preferably chanfered as indicated by
nunmeral s 32. YBPREY FRF1QUhP Lphert MRl Vestidak S 2RC Bk 28 descri bed above
need not extend over the entire_leﬁgths of the ridges 12 surrounding the

storage portion 14TR¢ nlwRr SFetPRnbddhette $HRI298gReTE2°Rt 1the corners
of theb packagtBba G R SIS HeRi ORI RORAY F5F Sxcipl e, when
o stacked orf WHESY | Ot APTRA ELbra Ty PR HR Tovi B8 SET4dR These trays
are turned oveki [ nairperéstaockecg 8 teStosl?aoﬁ’E%?eo p%f?’?aﬂ't%ﬂ%gﬁé‘i%%bgftthge

: the
BGA devi ces 5 face Upward. neral1y, s i ons” are

lst? \glrere tS IhgeB(()EfAF#e% é&ﬂg%%e\nc‘?ﬁaeyﬁéay@%awgh%%dé %\S:/celir}.Sj zril%:lle, 2| tS (r)ay 10
of the shown erpodi (Rl 8 Zridittdr PP I8 the respective ridges
10 12 of the lower region 20 are more inclined toward the
center of the storage portion 14. 1In other words, the
distance, indicated by L, in Fig. 6, between the upper
ends of the lower wall surfaces 24 that oppose each
other is slightly larger than a length L, of one side
15 of the package 2 shown in-Figs. 1 and 2, and the
distance, indicated by L, in Fig. 5, between the lower
ends of the lower wall surfaces 24 is smaller than L.
Therefore, when the BGA device 5 is moved
downward in the horizontal state from above to the
20 lower region 20 of the storage portion 14, the
respective lower edges of the lower surface of the
package 2 come into contact with the corresponding
inclined lower wall surfaces 24 and are supported by
them, as indicated by a phantom line in Figs. 4, 6, and
25 7. As described above, since the four lower wall

surfaces 24 surrounding one storage portion 14 have the

10



"2 2 MAY 2002 has a plurality of second storage portions 34 in its |ower
.side. These | ower side storage portions 34 correspond in nunber to tI3§ MAY 2007

upper side storage portions 14 described above, and are forned i nmediately
under 5 the upper side storage portions 14. Accordingly, as shown in Fig.
8, when a tray 10B of the sane type as a tray 10A is stacked on the tray
10A and outernost ridges 12e of the |ower tray 10A and an outer franme 16 of
t he upper tray 10B are engaged with each other, each 10 | ower side storage
portion 34 of the upper tray 10B is |located to cover a correspondi ng upper
si de st or age Sgoe isqizel4ngf tiiee slagwersharg, M0¥e BEA tdeMice spab®e for storing
one BGA device 5 is forned between these storage portions 14 and 34. 15
This will be sgeperntedd hor ixgndaddvaidt. the isamghd@isafoP § rigi® QU 5, each
storage portion 34 on the |lower side of the tray 10 is nmade up of four

proj ecting pileses 3813 sugdaics§ ddwnward fromthe | ower surface of the tray
mai n body 11. The projecting pieces 36 are 20 arranged at_ the corners of
the storage portidi 34l MENngdositiifs e rRYpdRNHL tD $he intersections
of the ridges 12 on the upper surface of the tray 10. The projectjng pieces
36 each f or miSHPPRT Heds Rip & idie F NSedPWST £4R57T ﬁﬂ\;t‘%ﬂe s%"cq}?{)ﬂ? amd Hre

positioned such that 25 their inner, wall surtﬁfes.o .see%? |. surfaces

38 restrain HE && FEPPOSTShEVSR ke t HEF U % Y% Ny zoo2
t 10A .10B ked, .the f j ecti i 36 _defini

| over st de- SEdfgd po Mo SETARDERAL PRATE tha kSRS | ons of the
correspondi ng upnel, gidey st %5%9(% Orzé'é'. f sjrn%]tlﬁér}:d.t%%nertr?e V@éfefé’rgé aces 40

of the respective projecting pieces ace e innet surfaces ol the thin
portions of tstlez ridges 12. I'n this state, a bottom surface 26 of the upper
side storage portion 14 of the lower tray 10A, a bottom surface 42 of the

| overy 1 de st or agq, il . Yheff e Ui URREcd 19 J QBupddiee i oo 1 dges
(6]

12, and the projecting pleces 36 rma cl osed space. e BGA device 5 is

stored i n thib’%\_lflpac%%nﬁ%%flst hatsﬂohid”%\bQ:'T!’d’&{mé Sirﬁfcﬁ\@ﬁﬂt%&@rwirﬂrﬂiﬁﬂéed in
the vertical direction as well. 15 The m ni mum di st ance between the

opposi ng wal I cwerf 389 3B rifadedr gar dfhahd edrmdanygbtenst hof the BGA
package 2. Hence, when the tray 10 is turned over and the BGA devices 5 are

Zt ored in it3dnaesr thieoaR@d ep@ft ithiks 1dkert ey lUppair fudaces witi he packages
e respect to the horizontal plane, indicated by &« in

15 Fig. 6, must be necessarily larger than the angle
formed by the lower edges of the package 2 and the
outermost ball terminals 1, indicated by (4 in Fig. 1.
Even when this condition is satisfied, if the angle «
of the lower wall surfaces 24 becomes less than 40°,

20 the BGA device 5 may be moved in the storage portion 14
when a very small vibration is applied to the tray 10.
Therefore, the angle & is preferably 40° or more.
Also, when the angle a of the lower wall surfaces 24
exceeds 70°, the package 2 bites into the lower wall

25 surfaces 24 and becomes difficult to remove. Therefore,

the angle « is preferably 70° or less.

11



20 in contact with the bottom surfaces 42 of the storage portions 34, RSV 007
shown in Figs. 5 and 9. In the above enbodi nent, the sizes, positions, an£
shapes of the respective parts of the storage portions 14 and 34, the
inclination angles of the wall 25 surfaces 18 and 38, and the |ike may be
changed in various manners in accordance with the size of the BGA 15 2 2
MAY 2002 device to be handled, the material of the package, and the Ilike,
and may be adjusted through experinents and sinulations. For exanple, the
possi bl e novenent of the BGA device 5 occurred when a vibration is applied
to 5 the tray 10 iFertkrs, vahilristhgpRGA dpeirewer 1edgeBrertefe phekage may
slide on the lower wal] surfaces 24 in the |ongitudinal or w dthw se
direction of Bakl treEmimplak shpid gt ¢omRe BEREPRRRERCD Whyhvertical Iy
nove to conme into contact with the |ower surface of the upper 10 tray 10B,
may rotate aRRELUMSEERTNIZHANttRT FIRITRA BPEIhel tentEPT BR1Fmy swing
about opposing corners a

bal | term nal 3 Yy not® %ﬁ%}g’ggﬁkdg%hﬁeégéwggg\%dyﬁjg%?’? hoe{'bei C%h)ft'?ﬁe

moverEht o carPOEEtl 9 EHE BoA Teuiite SOUHER RRATLTY: Fh thebe conditi ons.
be modi 1 od TP DERErVRPYE 5T ro] K1 Dol S1oTECEiEbet A0l A1 e hBugh the
S0 tar . the PRESEHICTEVERTT o (oot 11 YRRy Toveror ehdrpl o Hiethe

above enbodi ﬁ%%g%p{fm% ']{5}9&%09&?@5 36¢ s%r@aifw@%gm%gf%t he tray do

not support evi ce wever, as own |1 n he inner

wal | surfaces of tfe.ProjEchEAUdN £EES5 3ufBYrt 84 MB@StAe 10%e? WRY12002

10 surfaces 24 is displaced, second wall surface areas (to
be referred to as "upper wall surfaces" hereinafter) 28
of the respective ridges 12 in the upper region 22 of
the storage portion 14 restrain this displacement. The
angle, indicated by ¥ in Fig. 6, of the upper wall

15 surfaces 28 with respect to the horizontal plane is set
larger than the angle a of the lower wall surfaces 24
and is preferably 85° to 90°. In this manner, with the
upper wall surfaces 28 sharply rising from the upper
edges of the lower wall surfaces 24, even if the BGA

20 device 5 is displaced in the horizontal direction, when
the lower edges of the package 2 reach boundaries 30
between the lower and upper wall surfaces 24 and 28,
further horizontal movement of the BGA device 5 is
prohibited by the upper wall surfaces 28.

25 The height, indicated by H, in Fig. 6, from the

package support point S to the upper edges of the upper

12



‘inclined surfaces or third wall surface areas 44, and the upper edges of

.t he '‘package 2 may be supported by the wall surfaces 44. Alternativel ¥,7 H& 2001
shown in Fig. 11, step portions 46 may be forned on the inner 5 wall
surfaces of the projecting pieces 36, and the peripheral portion of the
upper surface of the package 2 may be supported by the step portions 46. In
t he above enbodi nent, the present invention is applied to the BGA device
tray 10. The present 10 invention nmay also be applied to a tray for storing
PGA devi ces or other sem conductor devices each having wiring term nals on
the | ower surfade S fafepHadkade PRRIHARN IxegbovRARBdi nent can store
a sem conductor, device with a substantially square 15 package, the present

i nvention naytbEkRAS &F tdia RAGHaBhduct oYRefeyi 7 neXamel ey pseRAgR of

anot her shape. I n such a case, inclined wall surface areas_for supporting
the edges of T RIA&Ryd Rl WY et RIRISE M FRer¥Fat ekl of tRRe storage

portion that surround 20 the seniconguctor dﬁyipe conti nuously or

di scont i nuoudtSA IIER Dheh TRES SR iR HERHeSRISS according to

h t i ti if th i I t 1 nal ti di d at
bosi {1ns ned B, B AT JoNaRd HIERTR T bute 19 haBar 1Mol package.
f i devi t.,he t t the. 17 2 2 MA s 2002
e conduct or ey e ey el it Hiolih Y0 ES, R S0f MPetedges o
the package, Mérfeerregﬂosfiloénu gti"j}{r% b8 ?pvﬁ};eed {0 £088 NG, 'ﬁgo&rogﬁ@m W th

the wal |l surfaces or ace o e storage portron. hér ef or e,

with the trapof Jdifdy ey ddVaUIaN. i PG 3 SHE FOPIIEL P deyi ce s
, ef and co

stored and transporte damage, ormat| on, t nation of the bal

terninal s causad Ry Gap agipdt Idaddie dmldnSUtAce $I11 heystasage, gortion

can be prevented. "10 Fromthe invention thus described, it wll be obvious

that fhe invend QrdRerdlf W aiatkdrbdBY WaYcatdd by alimd+PNe e not to
be regarded as a departurée fromthe spirit and scope of the invention, and

all such nodi fi catyis) Ggeahd BHOPWOLE d@roaeeskid | &ea1ldgin the art are
intended for inclusion within the scope of the follow ng clains.
described above need not extend over the entire lengths
of the ridges 12 surrounding the storage portion 14.
In the shown embodiment, the ridges 12 at the corners
15 of the storage portion 14—may be formed thin. In this
case, the corners of the package 2 float.

With BGA device storage trays, for example, when
the ball terminals 1 are to be inspected, sometimes the
empty second tray is stacked on the first tray storing

20 the BGA devices 5, and these trays are turned over in
the stacked state, so that the ball terminals 1 of the
BGA devices 5 face upward. Generally, storage portions
are formed on the lower side of the second tray as well
so that the second tray can also store the BGA devices

25 when the trays are turned over.

Hence, the tray 10 of the shown embodiment also

13



18 z z NRY Z0oo2 WHAT IS CLAIMED IS: 1. Atray for storing a sem cohdMA 3802
Jdntegrated circuit device having a package and wiring termnals on a | ower
surface of the package, said tray conprising: a substantially planar main
body; and a first storage portion provided on a first surface of said main
body for storing the sem conductor integrated circuit device, said first
storage portion having a bottom surface and a first wall surface extending
fromsaid bottom surface and arranged around the sem conductor integrated
circuit device when the sem conductor integrated device is stored in said
first storagdasorx ildnrad id¥cedd SRAANS FHIEd & ipdsin SarFunkh alts
circunference of the sem conductor integrated circuit device so as to limt
hori zontal no&iRENtS 6 t h&hesH dORIctSdds teFrdePE TS Hevice, said
first wall surface being inclined at an angle sao as to support an edge of
the package GPHIFSROAE dOndHEPET it St RPeS Sdfie FQRAEE RRFCIME t he

wiring termnals, of the sem conductor integrated circuit device do not

contact said ¥4 FESSFPEds PPYEe Wch AR TOFRShidRaGA TS e circuit
devi i t di id first st tiaqn, d i g d |1
Sur f ach ext et HREnS st THOr RO S dd i n AP BATIN oy f r om
id first I f f i i_n  body, i id d | f
75 ol | ned” 2ot AEFE S aPiortar (HEanh o e F S SRITE r face.

with respect (0.4 NeNqul 20ntgle 2n Add PACGUING W alAldnd, vherein
said first stordge portion 1S designed sO &s tO prevent sal irst surface
of said main fr 1 i t1 owi j {4l 1 s of the
sem conduct orﬂl(e%éesgr%?e&ggilt?%ui@k%exf/%a%ﬁ#g# H%%it Eglm%cl{)ﬂn ucj’i%n{gl %egr at ed
circuit devi [ [ @ g i Qi 3 T cording
toclaiml, \%Aewfer%}e?lh?_g?g _Lrl;'gia?at%oo]?y airr‘?cl u es?ageafiurﬁalﬁ%yh pft}%\% eiraés/a_e%?i ng
ridges provi defein sSaled sft'grr%tges tp][ofrae%r; har ¥ trandipper elphypal¢h fid st

storage portion is defined by a first pair of adjacent ones of said ridges

and a second 1pRidted tdicaeRM a0key refspriidind dgperediemdisthidqnsversely to
said first pair. 19 2 2 MAY Z002 4. Atray according to claim3, wherein
each of saidgdrtsiorand sEc@he pawes afray dges d&ef ivhnaty ssaighde risdr st or age
portion has a wall surface for serving as said first wall surface, whereby
sai d wal | surstaceEsigfonsaiBtaf idesticand sec dodmeal betofean ddesse espectively
support edges of a |lower surface of the rectangul ar package of the

sem conduct orstioxtaery soed ionisc lidt adelvidds. 5. A tray according to claiml1,
further conprising a second storage portion provided on a second surface of
sai d YRi n body oppUsiz evitld dw dlgsawibesd cimg@ysordgtenil whek®i ks sai d second
storage portion can store a sem conductor integrated circuit device with
Wiring term RRCeRFHOCSOE IPHC FRG -uPwa e Shh &t oF@a® PoaF i 3 i Wveer, and
wherein when two of said trays are aligned in a stacked rel atjonship, said
second st or ag@W5dr 5i3G% O &he tFaY ddops AES WP R AP iRL]YIG e
portion of the other tray to forma space for stori t he seni conduct or

"t egrat ed cERERT db BRI TIRY FHRYINELS GG (D IAYAS S YA PR ai d
second stora rtion _has.a secqnd | | surface adapted t e arranged
around the sg-‘%eg%rﬁﬁyctm&”ﬁ r?togsrgﬁe'd civchn® Igevide eer?%%g’és)ea}ﬁeconduct or
integyated cilcuit ,C.i.S r [ id t - tionwth the
Wiri %@t ermi r%’iﬁﬁﬁlsgi ntgne?ra\éo %fh gcic%g%l?%\%arog : scg.!ned S\?—‘\??]’g:%gﬁ% n%sog{tg‘%gleg’g%{d Wal 1’
surface has i4Fs r J 45 ANG i 0 support
an edge of t%g%i%ﬁe%%f\%yﬁg@gﬁnn OIC’;t u??%r%“ﬁ%e‘%%&f% rgsi r%éfu?(?l%evi ce when
the sem condyGlifed NPHALYE Gippeld s FPELEL J1S tHLGGhy N Bal drpecond
storage portion.” 7. Atray according to claimsS, further conprising

posi tioni ng M fedtOngd@sidde@nitg esind rrathked dn 8y sHapLadteOtidwdn 8. A
tray according to claim5, wherein said main body includes a plurality of
proj ecting piigces HYra\Wohed 1013 el i S eten d rsl oage: iidise efudtortidad i ning said -
second storage portion, and wherein each of said projecting pieces has a
wal | 28ur f ace tharirs eémniarg wad 1s aiud faeesn drwaldcosid fwadd, sarefeiys 38 d wal |
surfaces of said projecting pieces respectively support corners of the

rect angul ar pEskage.nofthteheogemrsomdudther padtkegreat?zed haguithaeletwaee. 20

14



2 2 MAY. 2002 9. Atray according to claiml, wherein said first area iﬁZ MAY 7002
i'nclined.at an angl e between 40 degrees and 70 degrees. 10. A tray '
according to claim1l1l, wherein said second area is inclined at an angle

bet ween 85 degrees and 90 degrees. 11. A tray according to claiml1, wherein
said first area is inclined at an angl e between 40 degrees and 70 degrees,
and said second area is inclined at an angl e between 85 degrees and 90
degrees. 12. Atray for storing a sem conductor integrated circuit device
having a package and wiring termnals on a | ower surface of the package,
sai d tray cémpyissilfd: aadsdbst amei sitiegkeidandherdionrb@iip)es¥indst st or age
portion provided on a first surface of said main body for storing the

seni conduct Blecatedpfated lpinguirnedd@iwes, ssaied stiorsges fdgeorkt i on havi ng
a first wall surface adapted to be arranged around the sem conductor
integrated @recdilttgeyivdébnwidr CRENEENPEEHGES0CT Myrat ed device is
stored in said first storage portion, wherein said first wal]l surface has a
first area WRFERSPENLARL HBBSAt SdfCaRf§reads ROL - udifor Pieh VIFEF of the
package of th seniconductﬁ: integrated circuit device and to r%yent sai d
first wall Y@ltas8TERGRSCEM RE THEL TESRESEE NG OF OIS WS RLSCE nitfal s of

t he sem conductor .integrated circuit _.deyice when the sem ¢ uct or
i nt egr at ed ialc@uitlhedé@%@§ F‘é‘r%?SFédolfn%¥‘ %hﬁnr O, J&%?gé’fg Son; and a

second stora porti.on proyided on.,a second, surface of i d i.n body
opposi t e torg ggsfﬁ?St 2P0¥ g8 SgFFFan &ﬁ%?@?hs ﬁﬁ“?%?%%éngﬁﬁvﬁge portion
can store a_sem cqonductor _inteqr ci;r,cui Vi i j idg termnal s

t hereof facih @Ep%é(ra% %%‘e)rlfa?gi gogtrtg'%nl SMt ér%ggl%o&gﬁe\ya%a%elr%’n Ghen two

of said {raysianh aligaed i 3eoLpekaducel AU S borRagd i o age

portion of one tray cooperates with said first stora ortion of the other

Lray o fOr Bed (HRAGELEAr 20! 108, es MneRRduGIed NEOAIPA R roul t
device, and when sa 8 two afi gned trays are not turned over, the one of

sai d two traysjekithq $ iRkt 3@Ned AN al @losdReS pale MG LHYACT W Lh a
stored sem conductor “integrated circuit device. 21 2 2 MAY 2002 13. A
tray accordigegite 6l asMsidredhaneith isaisghas@C @mehS itWaade tRohidvamdias a
second wall surface adapted to be arranged around the sem conduct or

i ntegrated disr @il ef®\eidc e rividm inie esle HinC ahdu &ieatt iicale @riaterd: ixim @s t devi ce
is stored in said second storage portion with the wiring term nals thereof
faci ng upwametlland wherein said second wall surface has a third area which
is inclined at an angle so as to support an edge of the package of the
semléonduct or i ntlgyr atied el clisttages detwesn tte sgmpaoimuctalrl | nt egr at ed
circuit device is stored in said second stage portion. 14. A tray according
to clai m 12 sunfeciesr 38odsr Larggrpdsian Ghienfardavd lengddsiaf diieng sai d
stacked trays to each other. 15. A tray according to claim 12, wherein said
mai n body | RIPUBSSKRIS dral HERCSH ph§Pedtiendiivedds 1§ SHRIEE Y d second
surface thereof for defining said second storage portion, and wherein each

of said projP&& %G BCEcEEVHEESa Sn@re SHorsle forltSedA%RF £EWAIP second
wal | surface, whereby said wall surfaces of sai rojectin i eces

Fespect | vel FORIITOR Sdor Fs SR ThE PEAEERy A L SRR A hate

sem gonduct qr, A RUA! 63 o6 15 bolRhd SurtitlSA Jf Phd Sidbyd urned-over

-A-Aa-A-A-A%mé%jg%fﬁfégjééj?§FﬁaF3§=%jﬁég-%-éﬁgA%u@E-AYS-AS[@pASFV-AC-ASh

$Ug" hi ] bxz| FXsnid_ ajJ*ca] ¢a
2 cal cal cal cal cal el G PIboahialelam A B AL ool o2al olal o
a] cal! J

and shapes of the respective parts of the storage

portions 14 and 34, the inclination angles of the wall

25 surfaces 18 and 38, and the like may be changed in

various manners in accordance with the size of the BGA

15
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! [PDRR
ng{g%igggﬁlﬁ&%l@?'%&%}:ﬁﬁ? 5‘3 %k%?l_lﬁgxs ni 5_ff]cée] ]o]fcaﬁhcea]ucpﬁecra] cal ca] c(
a) calyez] cal cahesl qakCakes] ¢akerkoaboake BeA Ak aCPATE YL the o
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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\h\\p]]]11112*"~_/ " z Scdddeeeecgi | w ngb] X] c] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cahtalcesald( aheajtcalcaloc auca] bF deftteajdalech fwda]lea] ca) ca] cal i kSl
nnnnoopt , v2v4v?vxxxzzScdQddeeeecgi | wr ngb] X] c] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca
] ca] ddjf ca] caleaisdalesalngajrdg] dadkc dhed] clless calvealerd]sc ajagajcaiwa] oa] ca
$Ugf H** 10%& () -L10%& () - ' 10%& () - 10%& ()-s, 10%& ()-
f #10%b& () - XD BGR) devde’ PovhHhEn- @RYMSEYLNIY thEHes QOIS () - f y10%h&
"()-s10%& ()-1"10%& ()-]bxaB) 10%& Y6@O%H& ()-/ @O%& ()-F"10%& ()-%
10%& () -! YYEhEoogd EPOfe0%H&2¢Y - *BhCaNTUEE TE%AU&D A4@P0O% R () - mL0% & (
-° 10b 10b s
)10b&<s 1098 OLAFs FHEECEP- 2 PYELBRY0 NS ™Sidhede 10 NeapA L& )£ 0% Y& (
)-310% u&' ()-10% u&'.()-9!10% u& %()-! Y
aBbC 10%& , PIOW 18“-5\(@-‘-’! 165G &6y - 9%4.0% ug& ()-! ! g#10% - & ()-10% u& ()-1
O@éué%{)- 9 bgg&%%gégg%g%%%%é%%%%ﬁggmgAgdd%ﬁg%éj5¥}éhéikfé%ent

=s10% u&' ()-810%
invention has been described in detail so far, the
present invention is not limited by it. For example,
in the above embodiment, the projecting pieces 36 on
the lower side of the tray do not support the BGA
25 device 5. However, as shown in Fig. 10, the inner wall

surfaces of the projecting pieces 36 may form as
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u& ()-10% u& ()-10% u& ()-10% u& ()-1 10% u& ()-!F10%u& ()-dE:/ 10-u

10-u < 10% udnc)lipedl evrfacey- Pg third wall surface areas 44, and

10% u& ()-.#10% *& ()-1-110% u& ()-9%40% u& ()- " 7fxY:/

10- uf 10908 ( Fhez 1oveL efgesves thelpsedage: gy FE0vdEe EUPPRITRRRY) -

10- uf . eaB:/ )

10- u10%0& () TheudR1ed) SEE5@ESE) 4¥100@ETEFPativaddy @S FICYR @ . aB:/

Tovo0s O L rouE THo. Gogt) pOFLIONS 48 may be forked o the inher

10%8’ () - | 6g#10%08’ ().- 410%08 () - 210%08’ ().- 010%08: () -...YLOUQE' () - 023457F. bC
10-u1(§<(3/g)&' ()g-Wal éo/&&)(f)agg_s&%(y €( PXeI645 ) n(g)Pleft?g 60 atd tre

100L<t 10%08' () - ..bu3aBbC_ . .

10- U10%08’ () if’)fée}@ée%?gl PRE5ERN( P EDGodBREE) SPEEREE OF HBEYRIP $: aBbC

2 may be supported by the step portions 46.

In the above embodiment, the present invention is

applied to the EGA device tray 10. The present

10 invention may also be applied to a tray for storing PGA
devices or other semiconductor devices each having
wiring terminals on the lower surface of the package.

Although, the above embodiment can store a
semiconductor device with a substantially square

15 package, the present invention may be applied to a
semiconductor device having a package of another shape.
In such a case, inclined wall surface areas for
supporting the edges of the package may be formed on
the wall surfaces of the storage portion that surround

20 the semiconductor device continuously orx
discontinuously.

As has been described above, with the tray
according to the present invention, even if the wiring
terminal portions are disposed at positions near the

25 peripheral edge of the lower surface of the package of

a semiconductor device, the tray can support the
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terminals caused by contact with the wall surface of
the storage por;ion can be prevented.

10 From the invention thus described, it will be
obvious that the invention may be varied in many ways.
Such variations are not to be regarded as a departure
from the spirit and scope of the invention, and all
such modifications as would be obvious to one skilled

15 in the art are intended for inclusion within the scope

of the following claims.
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a first storage portion provided on a first surface of said main body for storing the
semiconductor integrated circuit device, said first storage portion having a bottom surface
and a first wall surface extending from said bottom surface and arranged around the
semiconductor integrated circuit device when the semiconductor integrated device is
stored in said first storage portion,

a second wall surface disposed around a circumference of the semiconductor
integrated circuit device so as to limit horizontal movement of the semiconductor
integrated circuit device, said first wall surface being inclined at an angle so as to support
an edge of the package of the semiconductor integrated circuit device such that the wiring
terminals of the semiconductor integrated circuit device do not contact said first wall
surface when the semiconductor integrated circuit device is stored in said first storage
portion, and said second wall surface extending from said first wall surface in a direction
away from said first wall surface of said main body, wherein said second wall surface is

inclined at an angle larger than the angle of said first wall surface, with respect to the

horizontal.

2. A tray according to claim 1, wherein said first storage portion is designed so as to
prevent said first surface of said main body from coming into contact with the wiring
terminals of the semiconductor integrated circuit device when the semiconductor

integrated circuit device is stored in said first storage portion.

3. A tray according to claim 1, wherein said main body includes a plurality of
intersecting ridges provided on said first surface thereof, and wherein said first storage
portion is defined by a first pair of adjacent ones of said ridges and a second pair of

adjacent ones of said ridges extending transversely to said first pair.
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device with wiring terminals thereof facing upward when said tray is turned over, and

wherein when two of said trays are aligned in a stacked relationship, said second

storage portion of one tray cooperates with said first storage portion of the other tray to

form a space for storing the semiconductor integrated circuit device.

6. A tray according to claim 5, wherein said second storage portion has a second wall
surface adapted to be arranged around the semiconductor integrated circuit device when
the semiconductor integrated circuit device is stored in said second storage portion with
the wiring terminals thereof facing upward, and

wherein said second wall surface has a third area which is inclined with an angle so
as to support an edge of the package of the semiconductor integrated circuit device when

the semiconductor integrated circuit device is stored in said second storage portion.

7. A tray according to claim S, further comprising positioning means for positioning

said stacked trays to each other.

8. A tray according to claim 5, wherein said main body includes a plurality of
projecting pieces provided on said second surface thereof for defining said second storage
portion, and wherein each of said projecting pieces has a wall surface for serving as said
second wall surface, whereby said wall surfaces of said projecting pieces respectively

support corners of the rectangular package of the semiconductor integrated circuit device.
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11. A tray according to claim 1, wherein said first area is inclined at an angle between
40 degrees and 70 degrees, and said second area is inclined at an angle between 85 degrees

and 90 degrees.

12. A tray for storing a semiconductor integrated circuit device having a package and
wiring terminals on a lower surface of the package, said tray comprising:

a substantially planar main body;

a first storage portion provided on a first surface of said main body for storing the
semiconductor integrated circuit device, said first storage portion having a first wall
surface adapted to be arranged around the semiconductor integrated circuit device when
the semiconductor integrated device is stored in said first storage portion, wherein said
first wall surface has a first area which is inclined at an angle so as to support an edge of
the package of the semiconductor integrated circuit device and to prevent said first wall
surface from coming into contact with the wiring terminals of the semiconductor
integrated circuit device when the semiconductor integrated circuit device is stored in said
first storage portion; and

a second storage portion provided on a second surface of said main body opposite
to said first storage portion, wherein said second storage portion can store a semiconductor
integrated circuit device with wiring terminals thereof facing upward when said tray is
turned over, and

wherein when two of said trays are aligned in a stacked relationship said second
storage portion of one tray cooperates with said first storage portion of the other tray to
form a space for storing the semiconductor integrated circuit device, and when said two
aligned trays are not turned over, the one of said two trays which is positioned on top, does

not make contact with a stored semiconductor integrated circuit device.
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wherein said second wall surface has a third area which is inclined at an angle so
as to support an edge of the package of the semiconductor integrated circuit device when

the semiconductor integrated circuit device is stored in said second stage portion.

14. A tray according to claim 12, further comprising positioning means for positioning

said stacked trays to each other.

15. A tray according to claim 12, wherein said main body includes a plurality of
projecting pieces provided on said second surface thereof for defining said second storage
portion, and wherein each of said projecting pieces has a wall surface for serving as said
second wall surface, whereby said wall surfaces of said projecting pieces respectively
support corners of the rectangular package of the semiconductor integrated circuit device,

when said tray is in a turned-over state.
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