1. . 2177066 A CCNTAINER FOR ELECTRI CAL COVPONENTS'. The
pr'esent |nVent|on relates to a container for storing a plurality, of
mniaturized'electrical 5 conponents, and nore particularly to a tubul ar
container effectively utilized for storing, for exanple, sem condugtar
devi ces: which are subject to electrostatic breakdown, especially,

sem conductor integrated circuit devices (which will hereinafter

referred to as 1 C 10 devices). A tubular wfructue which is f02 %

to st-ore a plurality of IC devices and having a wi ndow consi sti gf fi&
transparent plastics material at a predeterm ned portion of an opaque
conductive plastic body has been_15 devi sed as a nmgazine, i.e. a ;
container for storing a2ptY¥as; ERg LELTRLCAINGOMPANENIS "o onst r ucti on §
of this container is disclosed in Unlted States Patent Speci fications No. -
4,327,832 (De Matteo) and No. 4, 463, 851 (Cecil). As mnll be evident from

t hese 20 specificateﬁg t he ggdé f 16 St r s forne%lof an Qpaque
conductive plastics ne ,TeFﬁ &S FeVe 3n§ £P8 aﬁ&%ﬁ;

electrically %ﬁ§f¥ﬁkn$2€%%P§+ Q&d8¥'&ﬂ%fﬁéﬁﬁ%&%@eéféetPﬁ8 bei ng

electrostatic de e“transparent W ndow 1S provi ed so that 25
the mark keprePdd¥hide RRAINELeNpER tAlcd -1 €6VACESbular container

effectively utilized for storing, for example,

semiconductor.devices which are subject to electrostatic
-
.al' 3

e - breakdown, especially, semiconductor integrated circuit

devices (which will hereinafter be referred to as IC
10 devices). _
| N A tﬁbular'etruétue which is formed so as to store
a plurality of IC devices end having a window consisting
of a transparent plastics material at a predetermined
portion of an opaque conductive plastic body has been
15 devised asla.magazine, i.e. a container for storing a
| ‘plurality of IC devices. One specific construction of
33 this container is disclosed in United States Patent
Specifications No. 4,327,832 (De Matteo) and No.
4,463,851 (Cecil). As will be evident from these
20 specifications, the body of the structure ié formed of an
opaque conductive plastics material in order to prevent
the same from being electrically cﬁarged, and the IC
devices stored therein from being electrostatically
destroyed. The transparent window is provided so that'

25 the mark representing the product name of the IC devices




2. can be read easily fromthe outside. There is a problemthat should the
| C devi‘ces cont act the transparent w ndow, which is not subject to an
gntistatic treatfent, they can be electrostatically 5 destroyed. The
speC|f|cat|on of U. S Pat ent No. 4,327,832 (De Matteo) nentioned above
shows .that electrically conductive plastlc i nternal projections (legs) are
provided integrally.with a conductive plastig body on the 10 portion
thereof which is in the vicinity of. a transpatent w ndow, so as to prevent
the | C devices fromcontacting the transparent w ndow. . The speC|f|cat|on
of U S Patent No. 4,463,851 (Cecil) also discloses a neans for solving

this.problem i.8n bb ngglgggqﬂyxygdﬁnugg)éhgggagparent 15 w ndow on
t he\outer surface of the top wal a tube, and providing a gap, which is

capabl e of preventing thgere d%V@N§¥JHIEﬁC@Wﬁ@CEhBQlEhEhEF§03880Q@Es
wi ndow, by utilizing the thickness of the top wall. These prior art

cont ai ners havecbatgetotaealtiradisparsmns: fidow] ewRdch €XCRESI ¥abyebeary.
The present invention provides a novel container which is not disclosed in
any of the aboveneantistatiikedreadmdritcattloey cam benedécbeosbéeicadlfr om
t he techni ques .di scl osed therein. 25 - .t is an object of the
present inventi @astsoyed.

The specification of U.S. Patent No. 4,327,832
(De Matteo).mentioned above shons that electrically
&JI " conductive piastic internal projections (legs) are
provided integrally.with a connuctive plastic body on the
10 'portion thereof which is in the V1ein1ty of a transparent
‘ w1ndow,'so as to prevent the IC devices from contacting
the transparent window. The specification_of U,S. Patent
No..u,463,851 (Cecil) also discloses a means fof.solving
this problem;'i.e._it diseleses positioning a transparent
15. window on the outer surface Qf'the_top wall of a tube,
and providing a gan, which is capable of preventing the
IC devices_from eontacting the transparent window, by
utilizing the thickness of the top wall. These prior art
containers have 1arge overall dimen51ons and are
20 '.excessively heavy._

The present invention prOV1des a novel container
which is not disclosed in any of the above earlier filed
specificetions and_eannot be_inferred from_the techniques
disciosed therein,_ .. | |

25 - It is an object of_tbe”present invention_to



-3 provide a novel container haVing'é'Iight wei ght, a hi gh nmechani cal

strength

and a sinple construction, and designed so as to nechanically and

el ectrically protect electrical conponegts. 5 It is afother object
of the present invention to provide a ndvel container for mechankcally and

i cut 1 deviRFBYLdR A HiRl st 1 oet i RBe 8L REE edont’ %%ﬁiq‘?ﬂn 10

there is
havi ng a

PoRectEh i%ﬁé‘“%%@??i"ﬁﬁ%‘é%ﬁ%f’aﬁ@ 8. fhataheRife) W dipsgned °°

Compr i 51 ng &0 b6 ToAuricaEPY epdlefe Sf?éﬁifﬁe?ﬁ%%@f 4‘? 0y o

sen1conduct§bm#?ﬂéﬁ¥gcan be stored therein, said tube conprising a bott&ﬁ'
e

wal |, space

wal I.s ext endi ng upwar dl y fron1sa|d bottomwall, and a top

wal | joisned to uprerignifothies bBjéeteoraths, ppakdnkoih@ntdlon al sai d
side walls being formed of an electrically 20:: conductive plastics

mat eri al

of prowitd antrictél coptainér ckorsmechahicalpyvahd i@1dcttikmAy

| ongi tudi nal |y extendi ng transparent w ndow of plastics material |ntegrally
extruded w gprotaictivigiesimilerinnlinpctyper senicohdaeitdrt Laterarated W ndow
being flush with remai ning portions of 25 the top wall:- fornmed of the
e[ectrlcalIpinmuihxdenicESerlal t he electrlcally conductive portions

sandwi chi ng sai d

10

15

20

25

According to a first aspect of the present invention
there is provided a one-piece extruded container for N
semiconductor devices having a box-like shape resin
encapsulation and a plurality of leads protruding downwards.
from at least two side surfaces thereof the container

' comprising a tube fcrmed of a plastics material so that a
plurality of semiconductor devices can be stored therein,

 said tube comprising a bottom wall, spaced side walls

,extending upwardly from said bottom wall and a tOp wall

joined to upper ends of said side walls,'said bottom wall

and said side walls being formed of an_electrically

thickness, said top wall including a longitudinally
axtending'transparent window of'plastics material'integrally
extruded with said side walls, an upper surface of said
transparent:vindcw being flush with remaining portions of
the tcp wall formed of.the'eleotrically conductive material,
the electrically conductive portions sandwicning said
transparent window having a thickness suostantially equal to

the thickness of said bottom wall and said side walls, the

conductive plastics material of a substantially equal hed

[



itransparent w ndow having a thickness substantially equal to the thickness
of said bottomwall and said side walls, the 3 a thickness of said
transparent Wi ndow in said top wall being smaller than the thickness of
tsai d el ectrically conductivewportions thegegf so that a plane including a
| oner surface of said window and a plane including the | ower surfaces of 5

sai d conduct i vgnhpekhb8BSo’ 8asBatedndpateniteddindow Marl sdiid e waXX Beling
to a'second aspect of the present invention there is provided a. one-piece

extruded cont agRgl16@r thafr the thickness o maid dlectadicalilytioriductivees
a 10 ‘resin-sealed body, a radiating nenber extending from said body, and
a plurality of pbegienexthetdens Boothat a Ipldne rincldiding iarloygossueface

t he direction |n whi ch sai d radi ati ng nenber extends, -the contai ner
cospr|3|ng a tolfesaiidawindow andrat pliaxie, mnuﬂudﬂnq;thﬁlkqneﬂuﬂn#f@pg@rofon
for 15 accommodating the resin-seal ed body of said conponent, a second
housi ng poBti osaldr cenductdye pogtiens areisparef fera Fredetemnined| cal
conponent, and a third housing portion for accommodating the | eads of said
el ectrical conﬂéﬁ&ﬁncea bottom wal | of said first housing portion and 20

Bl ast; o mat orial ARCOTEBRANE % Aandl ARPeR F SPPE FipTeTE] LRRER bR
portion InC|Udlg%re is provided a one-piece extruded container for
storing electrical components each of which includes a
10 resin-sealed body, a radiatingfmember"extcnding from said
body, and a plurality of leads extending from.said body in-a
direction opposite to the direction in'which said radiating
member extends, the container comprising a tube oflé
plastics material, including a first hocsing portion for.
15 accommodating the resin-sealed body of said compcnent, a
- -second housing portion for accommodating the radiating
member of said electrical component, and a third housing
porcion for accommodating the leads of said electrical
component, a bottom wail of said first housing pcrtion and
ﬁJ 20 said second and third housing portions including an
electrically conductive plastics naterial, an integrally
extruded top wall of said first.housing portionlincluding a
transparent window of a plastics material pcsiticned in the
substantially central section thereof and extending in a
25 longitudinal direction thereof and electrically conductive
portions sandwiching said transpafent window,_an upper
surface of the electrically conducfive porfions of_said top

wall of said first housing portion being flush with a top



transparent w ndow of a plastics material positioned in the substantially
central section thereof and extending in a 25 | ongi t udi nal di-rection

t hereof and electrically conductive portions sandw ching sai'd transparent

wi ndow, an upper surface of the electrigglly conductive portions of said
top wall of said first housing portion being flush with a top 3b surface
of . sai d tragepfaecat ofi sddd, triansparantewdmiow,aithé rehbclaness of ng@yai n
satd top wall being smaller than the thickness of said electrically -
conduct i ve poanspasentewdnfovo inhsaid foparakicibeiimg smabler thahatke of
said 5 transpar ent” wi ndow and.a pl ane including | ower surfaces of said
conduct i ve paicknegsapf spiseelactrigaldy conductiveipoxrtions thereof - -
"The present invention will now_be described in greater detail by way of W
exanpl es wi 8@ Fhakr anpdang dRelpding & JanerisnrEresiofssaiferein: - Figure
1 is a perspective view of a-first enbodi nent of .a container for electrical
conponent s EEBPEPFQ‘&QVRHQ% @éﬁi}t‘ iBKANR i INclyding clowex SuLfaeesnef view

of the Contgggsrcondﬁctive ﬁortions are spaced at a predeterﬁined
~distance. ) _
| fhe_presgpt invention will now be described in greater
'detéii by way of examples with»refeiénce to the
10 _accompanying drawings, wherein:— et s _ C:
| . _.Bigq:g_1_%§_a,gerspective:view'ofwa’first embodiment of
aféontaiperﬂfor eiecttical components according to the

present invention;

Figureiz is a sectional view of the container



t'aken along the line X-X in Figure 1; Figure 3 is an enlarged fragnentary
view of the container of Figure 2; Figure 4 is a sectional view of the
gontainer 5 withfan electrical conponent inclined therein; Figure 5is a

| ongi t udi nal ssection illustrating a nmethod of manufacturing a contai ner
according to the present invention; Figure 6 is a sectional view of a
second 10 . enbodi nent of the container accqrding to the present invention;
Figure 7 is perspective view of a third enbodi nent of the container
according to the present invention; 15 ' Figure 8 is a sectiona
view of the container taken along the line Y-Y in Figure 7; Figure 9 is a

sectional. view ghkenf aubhlg emeodiimenty-of itrher candai ngr according to the
present invention; and 20 Figure 10 1s a perspective view of a

semi conduct or- i.nt egr at egtiguireuist idewnCcerdlarfest Dregméntihg eoBlabmethef
Figure 9. In the first enbodi mrent shown in Figures 1 and 2, the container
i's provided w teontadderloffoFiigarienggral |y 25 by using a plastic
material in which the carbon is m xed
Figure 4 is a sectional view of the container
5 with an electrical component inclined therein;
Figure 5 is a longitudinal section illustrating a
method of manufacturing a container according to the
N, present invention;
Figure 6 is a sectional view of a second
10 .. embodiment of the container according to the present
: invention;

Figure -7 is perspective view of a third
embodiment of the container according to the present
invention;

15 Figure 8 is a sectional view of the container
taken along the line Y-Y in Figure 7; |

Figure 9 is a sectional view of a fourth
embodiment of the container according to the presgnt
invention; and

20 - Figure 10 is a perspective view of a
.semiconductor integrated circuit device to be stored in
.. the container of Figure 9.
In the first embodiment shown in Figures 1 and 2,

the container is provided with a body 1 formed integrally

25 by using a plastic material in which the carbon is mixed



5 as an antistatic agent. The'body i is formed to a cross- sectional ly
I nvert ed- U-shaped el ongated tube so that a plurality of DI P (dual
package) type I C devices 12 as articles for storage,

plurality 5 of leads 16 arranged in two parallel rows, can be stored
thgrein. This tube consists of a bottomwall 1A the substantially

I nternmedi ate portion of which projects upgard, side walls 1B, 1C extending
di agonal |y upward fromthe bottomwall 1A *and a top wall 1D joined to the

10 upper ends of the side walls 1B, 1C. The bottomwall 1A, side walls

1B, 1C and parts of the top wall 1D, which the IC device 12 contacts,

consi st of aasehscm;ci@hhxi@o%&t%ye ﬂh@ssbe;&l mBG&r iFdrmedVdld @S cross-

carbon-m xed polyvinyl chloride. 1 n-the top wall of the tubéws

1, a transpagestivhBdoW 3nveiitEu-aDsisped 0él8ngaBe@oRdbet ise thaanspar ent

pl astics material, such as transparent polyvinyl chloride, is forned
integrally wptrahétgoodudIPvd dasrl sinhkteef padhkagei)ndype? Iics. dievrirges i n t he

shape of a narrow 20 strip, which is provided in the central portion of

the top wal | 18fashartibdes $pacistiardgey, ¢aeht of whikhlbasf at pdundiddty

. consists of a transparent |engthw se-extending wi ndow 2 positioned in the

in-1ine
each of wWhich has a

subst ant$al | gfcdaadal 1porriramgsterigoftwarparadiel cawlsy cendbet istonsst ti ons
sandwi ching the transparent wi ndow. The tube 1 is

1d 25

10

15

20

25

therein. This tube consists of a bottom wall 1A, the
subsféntially intermediate portion of which projects
upward, side walls 1B, 1C extending diagonally upward
from the bottom wall 1A, and a top wall 1D joined to the

upper ends of the side walls 1B, 1C. The bottom wall 14,

side walls 1B, 1C and parts of the top wall 1D, which the

IC device 12 contacts, consist of an electrically
conductive plastics material, such as carbon-mixed
polyvinyl chloride.

-In the top wall of the tube 1, a transparent -
window 2, which consists of a non-conductive transparent

plastics material, such as transparent polyviﬁyl

‘¢chloride, is formedfintegrally:with-the conductive parts

thereof. Tpe window 2 is formed ‘in the shape of a narrow

strip, which is provided in the central portion of the

"top wall .of the tube. Specifically, the top wall-1D of

the tube consists of a transparent lengthwise-extending
window 2 positioned in: the substantially central portion
thereof, and eléetrically conductive portions 14~

sandwiching the transparent window. . Thentube;1 is

L,



6. provided at both its end portions with bores 13, 13b, 13c into which
sttopper pins 15.are inserted after the | C devices 12 have been pl aced
t.herein, so as t6 prevent the IC devices 12 fromsliding out. As shown in
Flgure 2, 5« the upper surfaces of the conductive portions 1d of the tube
1 and‘that of the transparent wi ndow 2 are flush with one another, and the
t hi ckness of the window 2 is less than that of the conductive portlons 1d. -
Accordingly, the |ower surface 2a of the transparent 10 wndow 2 is

hi gher than those la of the conductive portions 1d. The thickness of the
top wall will now be described in detail with reference to Figure 3 in

uhi h the top vahby SHEUNALN pERBIG, iy SPANY Qs el 80648 1330358, 3o

RefﬁLrlng to Figure eto upper sur

Speci fically, tbﬁtapnﬁacﬁug%%érbﬁn@ Lpnguet § & Peéa' Ptég gpd teat 2b

of the transparent wndow 2 are flush wi th each ot Ickness t of 1

20 t he CondUC&éVPcEthEORa$@'B%éﬂﬁ?ﬂaéb&9ﬂHEﬁﬁﬁﬁh sé §§b§baBPbQEh£ Ll
to the thi ckness of the bottomwall 1A and side walls 1B, 1C

t hi ckness of thecwyaedoved 12 Fhew iGiAR owELorgs n@hdwnaidl sﬁga&e @ ,of

about 0.3 mmis obtained between the plane including the |ower 25 surface

la of the c@nduthéveppertbunfﬁ@esubﬁfﬁﬁe:hbnﬁuctive portions 1d of the
tube 1 and that of the transparent window 2 are flush

with one another, and the thickness of the window 2 is

st less than that of_the conductive portions 1d.
Accordingly, the lower surfaée-2a_of_the.transparent
10 . window 2 is higher than those 1a of the conductive
! _portions 1d.

The thickness of the top wall will now be
described in detail with reference to Figure 3 in which
the top wall shown in Figure 2 is shown on a larger

15 scale. |

Referring to Figure 3, the top wall 1C has a flat

lupper surface. Specifically, the upper surface 1b of a

~conductive portion 1d and that 2b of the transparent
window 2 are flush with each other. The thickness t, of

20  the conductive portion 1d is about Q.9'mﬁ which is

substantially,equal to the-thickness5bf,the.bottom wall
1A and side walls 1B, 1C. The: thickness of the window 2
is about 0.6 mm. Accordingly, a distance d of about 0.3
mm is-obtained-between_;he-plane including the lower

25 surface la of the conductive portion 1d.and that 2a of



7. the plane including the window 2. As a result of providing this

di stance d, an | C device (shown by a one- dot chain |ine) does-.-not contact
the | ower surface 2a of the window 2 even when the I C device "12 is noved. 5 ,
The thicknesses of the electrically conductive portion [err] of, .and that
[err]: of the transparent window 2 in, a container suitably used for storing

| C devices are 1.0-0.7 nm and 0. 6-0. 4 nm respectively. As will be clearly
appreciated froma 10 manuf act uri ng poifTnt of view, which will be

described later, the transparent wi ndow 2 and el ectrically conductive
portions 1d are formed unitarily of the same material, i.e. polyvinyl
chloride, and the bonding strength of ‘boundary portlons Bis very high. -
The part 15thQﬁP¥4ﬂ£I%ﬁ@4u§h9$aﬁﬁelﬁlap°& @bnd&ﬁn%u??ﬁ#%?oﬂfhas a radi O~

§2e§“2¥,f“ Eéﬁnr?aé’fqﬁi’é’lm “alFlanee o A8 Hea ke a%émﬁs&héﬂo'?%ed%' °
Cons: der at | 30t R oEFRES (iTednbfic espttaﬁétc’% Jfudr o5 EaR Larbhne:
t hat, even %eenb{a A&éj g*%l? % ehsthgc Cn%% hf%’:”ﬁ g@egrrow Ain

Flgure 4, it con s not ower surface BRAGH but the wal |
portiong, which haverjlep ] SEAELE8S of the electrleally conductive

portion t, of, and that t, of the transparent window 2
in, 'a container suitably used for storing IC dévices are .
1.0-0.7 mm and'0;6;0.4'mm'respéétfvely.' ~
As ' will be clearly appreciated from a

10 manufacturing pbint:of'View, which will be described
’ later; the transparent window 2 and electrically |

conductive portions 1d are formed unitarily of the same

" material, i.e. polyvinyl chloride, and the bonding

strength of boundary portions B is very high. The part

15 of the lower surface la of a conductive portion has a_

radius of curvatiure R of about 0.3 mm.

©

T It is neceSSary-that a'paft of an IC device does
not contact the lower surface of the transparent window
" when the IC device is inclined. Accordingly, the
20 container is designed’ with consideration given to the
- dimensions of the IC device, in such a manner that, even
whén the IC device 12 is inclined askéhOWh’by"ah'ahrow A
“in Figure 4, it contacts not the lower éuffabe 2a of the
window but the wall portions, which have the electrical

25 conductivity, of the container.



25 conductivity, of the container. 8. A nethod of manufacturing the
above container ;.wll now be described. The contai ner can be noul ded by a
noul di ng apparatus shown in Figure 5, with an electrically 5 conductive
body 1 and @ ¢ransparent window 2 integrally formed. . The noul di ng
apparatus 3 shown in Figure 5 is provided with heating cylinders 4, 4",
screws. 5, 5, first and second hoppers 6, 7,,a die 8 having a cross-
sectional shape of the interior thereof mhiéh corresponds 10 to that of
the container, a die 8 for use in determning the final dinmensions of the
container, and a cooling element 9. The carbon powder and plastic power 10

introduced into theyf] : ' ot
are introduced into theyfjrsg Ro E%?%§§§¥d¥1 iﬁhéf%§§$% %%?%gagpe

secand hopper 7. The plastic materi ene

cylinders 4, 4' a{f £34'HeedesaRlibRGQUS! Y by the dies 8, 8 fromthe dies
8, 8 to be taken out through the cooling element 9. As a result, a tube

as a container in whichrgebedytdidRe 2an VSR EHeMHW o@i@ingi tarily
noul ded i s obtained. 20 The quantity of the carbon powder

introduced intoapperitast sheRpeinb Figudel & Mylcth S télbdctPEcd BBy Stivity of
the electrically conductive portions of the noul ded container becones not
more than 15x [estidquétive€obydynyl and a transparent window 2 integrally
formed. The moulding apparatus 3.shown . in Figure 5 is
_provided'with heating cylinders 4, 4*, screws 5, 5°,
W, first and second hoppers 6, 7, a die 8 having a cross-
sectional shape of the interior thereof which corresponds

10 to that of the container, a die 8' for use in determining

) the final dimensions of the container, and a éooling
‘element 9. The carbon powder and plastic'power 10 are

introduced into the. first hopper 6, and plastic powder 11
into the second hopper 7. The plastic materials softened

15 in the heating cylinders 4, 4' are extruded continuously

by the dies 8, 8' from the dies 8, 8' to be taken out
thrqggh,the cooling element 9. As a result, a tube as a
container in which a body 1 aﬁd.a-transparent window 2
are unitarily moulded is obtained.

20 ._ The quantity of the carbon powder introduced into
- the first hopper 6 is determined so that the resistivity
._qﬁ the electrically conductive portions of the moulded

container becomes not more than 1.x 106 / . Polyvinyl
chloride power is selected to be used as. the plastic

25 powder. The plastic powder may consist of polystyrol



~chloride power is selected to be used as the plastic 25 powder. The

pl asti c powder may consi st of polystyrol 9. instead of pol yvjnyl
chloride. Since carbon is mxed in the electrically conductitve body 1,
this part assunes a dark or black colour. A nethod of utilizing the above
epbodi rent of the 5 container and the operation and effects thereof wll
rfow be described in detail. As shown in Figure 1, the DIL type IC device 12
is inserted into and renoved froman endeopening in the tube 1. The sliding
out of the IC device 12 placed in 10 the tube 1 is prevented by inserting
the stopper pins 15 into the bores 13a, 13b, 13c nmade in both end portions
of the tube, The greater part of the tube 1.-consists of an i ] o
antistatica%P?tFPgandp@éﬂ&ﬁﬁ%ﬁﬂﬂ@%?ﬁ%&Ffes$ﬁ?°?.6?rPPn155 miged in
electricallg con uc%ive, o that K electrostati¢c breakdown of the |IC device
does not octlf EVERUHALALLYe GRRIRRALYE ¥cls LHéSt RBELIASSURRS/& , the
resin constitu%ing_ﬁge %ragﬁpaggnt w ndow 2 is transparent, i.e. consists
of a non- ca?®bk- RbnPARS n§ S conduct i ve 20 resin, so it is apt to be

el ectrically chargeg.FegBJEu%g(aé¥3%?¥héf{§%a%%§$@gF%@g&é@gépgggﬂy%éube

it would contact th ransparent” W ndow
5 container and the operation and effects thereof will now

be described in detail.

As shown in Figure 1, the DIL type IC device 12

Q)

is inserted into and removed from an end opening in the
tube 1. The-SIidihg out of the IC device 12 plaeed in
10  the tube 1 is prevented by inserting the stopper pins 15
into ﬁhe bofes-133;'13b, 13c made in both end portions of
- the tube.. |
. The greater part of the tube 1 consists of an
antistatically-treated carbon-containing resin, i.e. it
15 is électricallyfednductive,'so that electrostatic

breakdown of the IC device does not occur even‘ﬁhen the

- IC device contacts the tube 1. However, the resin “

constituting the transparent window 2 is transparent,
""i.e. consists of a non-carbon-containing non-conductive
20 resin, so it is apt to bé’eléétriéally charged. If the -
- IC device were allowed to float in the tube it would
“contact the'transparent window 2, so that electrostatic
- breakdown of the IC device would occur.
However, according to the embodiment: of ‘the

25 present invention, the IC deviece 12 is prevented from



¢br eakdown of the |IC device would occur. However, according to the
enbodi ment of the 25 present invention, the IC device 12 is prevented
from 10. contacting the transparent wi ndow 2, by the electrically
*conductiveportions of the tube 1 even if the device 12 is free to float in
the gube. Therefore, electrostatic breakdown of the |IC device can be
preyented. 5 Since the | ower surface 2a of the transparent w ndow
2 is higher than that la of the top wall dP.the tube 1 as shown in Figures
3 and 4, in any floating novenent, the |IC device 12 necessarily contacts
the |l ower surface of the top wall of the tube 1 first, and so is 10
prevented from contacting the wi ndow 2. Since t%(ra r eat.er -&art of
.

1hqghsists of GPEADOHNE cEhf aF FRRFPREENS, WiRLEOW, % %ﬁﬁ?%%%f A/

: d, t hat el ect tatjc b d f the I C devi 12

cccur 150 ! Wonductiig RSt forar st GERRREubed USRS daT e 12 e

' f of 2b of thg t t ., W ndow t _ ) 1b
o Pthe’ ol ect r it TPkt 006 BT HRB L sUbE e Thetihonty (e SBER2EES 10

t ube

o e s Pl o POV AR S B e 20
of the tog “@ll.of PhQSince the lower surface 2a of the transparent
Qindow_? is higher than that 1a of the top wall of the
tube 1 as shown in Figures 3 and 4, in any floating
et movement, the IC device 12 necessarily contacts the lower
- surface of the top wall of the tube 1 first, and so is
10 prevented from contacting the window 2. Since the
greater part of the tube 1 consists of a carbon- -
containing resin, ﬁhis part is not electrically charged,
so that electrostatic breakdown of the IC device 12 does
.not ocecur. . .
15 ' In the top wall of the tube 1 in this container,
. the upper surface of 2b of the transparent window 2 and
| the upper surfaces 1b of the electrically conductive
portions 1d are flush with one another. This enables the
"~ container to.be advantageously manufactured, and -
20 advantageously used as a container for IC devices.
~ Since the upper surface of the top wall of thé
tube 1 has no .recesses and projections, the dies 8, 8'
for forming the tube can be .obtained at a low cost, and

suffer little wear during the formation of the tube.

25 Accordingly, the frequency in replacing the dies is low,



tube 1 has no recesses and projections, the dies 8 8 for fornming the tube *
can be obtained at a |low cost, and suffer little wear during the, formation
of the tube. 25 Accordingly, the frequency in replacing the*dies is |ow,
A 11. so that the contai ner can be provided at a | ow cost. Wen a.plurality
of ysuch containers (tubes) are transferred in a piled state, the upper
cont ai ners can be kept stable since the |ower surfaces of the upper 5

contai ners placed on the upper surfaces dff.the | ower containers contact the
sanme upper surfaces reliably without being inclined even if the |ower
surfaces are shifted slightly in the lateral direction. A second enbodi nent
w Il now be described in 10 reater detail with reference to Figure 6. _
Thi s enbodi newt thakevike %@hbﬂgﬁég ganebecpriovdided adnductéweceabe body 1w
and a transparent wi ndow 2 which are forned in a simlar manner to that of
the first enbodiment Wher aublyratitised sychaeontadners Gebed) eabedi nent
are also the same as those used, [ n . the first enbodi nent. The.second

enbodi nent | dtFRRSS STTRA (He 3 PLiednd gitfenthe, UPPAT RN IAIREr 8t capgke

wal ls of a tuybe,1, .i..e. inclined wall portions 14 arge forned so as to
extend at a FRferARTR P ERGF cEr8napyerh e fhaces i 1 Wopés

5  containers placed=on'the upper:surfaces of the lower

&

containers ‘contadt the same upper’su?facés reliably

without being inclined even if the lower surfaces are

shifted slightly in the lateral direction. s
- A second embodiment will now be described in
10 greater detail with reference to'Figuré 6.
This embodiment likewise comprises an -
‘electrically conductive tube body 1 and a 'transparent
window 2 which are formed in a similar manner to that of
the first embodiment. The materials used to make the
15° - second embodiment are also the same és those used in the
first embodiment. The second embodiment differs from the
first embodiment in that the parts of side walls of a ::

tube 1, i.e. inclined wall portions 14 are formed so as
to extend at a-predetermined angle-  toward the pbsitidns
20 close to the upper edge pbrtibns-of:an'IC“dévicé'pIaced
in the tube. “Specifically, the angle of the inclined
wall portions 14 is determined so that the width W, of
the inner surface of a top wall 1D of the tube 1 becomes

smaller than thét-WP’of'a sealed body of the IC device
25 12, - A SRR R



20 cl ose to the upper edge portions of an |IC device placed in the tube.
Specifically, ,the angle of the inclined wall portions 14 is determ ned so
that the width W of T the inner surface of a top wall 1D of the tube 1
becones smal)er than that [err] of a sealed body of the IC device 25 12.
12. fccordingly, in this enbodinment, the floating I C device 12 necessarily
contacts the i-nner surface 14a of an inclined wall portion 14 first, so
that the 1 C device 12 can be prevented froMﬁcontactihg the transparent 5

wi ndow 2. A third enbodi mrent of a container which can be used for storing a
SIL (single-in-line package) type IC device will now be described in

greater detall i (h 1 eherenes AT O Shs Uhdtns, ponerapltsneLses ©
e oga et g 2t Rl SHET AR BEERGE $A08E

e o ooy epfcRicRSYMEL S IIE P ey 0BEThdSeRdEfl HhaBlity,
this I C device1322¢hp be RPPevented from contacting the transparent

5 window 2. |
| .. A third embodiment of a container which can be
.used for storing a SIL (single-in-line pédkage)-type IC
S . device will now be described in greater detail with
feference to Figures 7 and 8.

10 ' Referriné to Figure 7, an IC device 12 to be
inserted in a container consists of a resin-sealed_body
12a, .a radiating member 17 extending from a side portion

. of .the body 12a, and a plurality of leads 16 extending
from the side portion of the body 12a which is on the

15 opposite.side of the side portion from which the .-
radiating member 17 extends.

The container. in which this IC device 12 is to be
_inserted.fqrms an elongated tube 1 consisting of
_ polyvinyl chloride, - This tube 1 consists of a first

20 ~ housing portion 100 in which.the resin-sealed body- 12a of

. the IC device is held, a second housing portionl101 in

- which the radiating member 17 of the IC device is held,
~and a third housing poftion 102 in whieh . the leads 16 of

the IC device .is held. A bottom wall 100A of the. first

25 housing portion, and the second and third housing -
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inserted forns an el ongated tube 1 consisting of polyvinyl chloride. This
tube 1 consists of a first 20 housi ng portion 100 in which the
resin-seal ed body 12a of the IC device is held, a second housfng portion
101 in which the radiating nenber 17 of the IC device is held, and a third
hoq§Tng portion 102 in which the |leads 16 of the I1C device is held. A '
bottomwall 100A of the first 25 housi ng portion, and the second and

t hird housi ng 13. portions 101 and 1033consist of an electrically
conductive plastics material, i.e. carbon-containing polyvinyl chloride. A
top wall 100B of the first housing portion 100 is provided at the

substantially central ortion thereof with a.transparent w ndow 2, 3
whi ch consi stpé”'otfl%f‘sh'oﬁo}:og%cll'ggecPPﬁﬁé”ﬁaP@ntarbl%i’sﬁq SRtEYial, such asw
transparent polyyinyl chlpride, in_such nner that an identification
K brovi ded BRAA VHbfaatfea BeEFPiad  doty. QAR TRANEABIRE  ho |
10 devi ce is 4 .eadi [ S] t hrQu t A Jhe _ .
electrically Rondue 4%5‘?)?)#&%%5 1 Ogggx'ggr}g: rnllgﬁs%ozoa% tfrge s%{njlbv& zﬁg‘t‘%éng
transparent w : s N f akN@nler ATRAT SN Y410 ‘ bot t om
wal | 100A V\,h\i%c 'a&@i1nd-d;nl£g%}%g?tafgnagf %thtr?e t ube a%malr%!_j;}?o%%té gvit_h bor es
13a, 13bs resRadiidg! thetdéP whtRhaatPhaRPAT Mt Wihdswidsaiipchafter the
| C device has been inserted in the :
consists of a non-conductive transparent plastics

material, such as transparent polyvinyl chloride, in such .
a manner that an identification mark provided on the
upper surface of the resin-sealed body 12a of the IC

?0 - device is readily visible through the window 2. The tube

- has électrically“conductive'portions-100b extending so as
- to sandwich'thentﬁansparent'window52: The portions of
- rthe“transpanent window 2 and bottom wall 1004 which are
in an end portion of the tube 1 are provided with bores
€. 13a, 13b, respectively, into which a stopper pin 15 is~
ihserted after the IC device has been inserted in the
tube 1, so as to prevent the IC device from sliding out. o
In order to limit the lateral movement of the IC device
"12.in the first housing portion 100, the bottom wall 100A

20 and top wall 100B are provided With-projeetions’ﬂOOa,'.
100c,'respective1y; L ' '

As shown in Figure 8, the upper surface of the
.topwall of the first housing portian-100'énd that of the
transparent window 2 are flush with each-other, and the

25 thickness of the transparent window 2 is less than that



tube 1, so as to prevent the |C device fromsliding out. In order to limt
the lateral mpvenent of the 1C device 12 in the first housing portion 100,
t he bot tom wal | ©L00A 20 and top wall 100B are provided with projections
100a, 100c, respectively. As shown in Figure 8, the upper surface of the
top I'1- of the first housing portion 100 and that of the transparent

wi ndow 2 are flush with each other, and the 25 thickness of the
transparent window 2 is |ess than that i%. of the electrically
conductive portions 100b. Accordingly, the |ower surface 2a of the
transparent window 2 is higher than those of the electrically conductive

' 100b. | fi II . 5 f th
P apspar ent w Slowts dpeveier PRl FoheEREASE: Borsdineidton which are i n
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of the transparent w ndow i-s about O. herefore, “there is a distance
of 0.3 nﬂ1Eﬁtwﬁﬂnﬂﬂyeﬁ&%tsr$ﬁnehene+uﬂsparbhe M@Nﬁbﬁﬂﬂféﬁﬁiéﬁeéfﬁhcally

t ranspar ent
conductive portions 100b which are in the vicinity of the
Jjoint sections thereof is the same as that of the.
;z_ _ corresponding'parts of theﬁcontainer in the first
embodiment shown in Figure 3. The thickness of the
10 carbon-mixed conductive portions (opaque portions) of the
.gube 1 in the third embodiment is about. 0.9 mm,.the
“conductive_portions_being formed at a constant thickness.
The.thickness of the transparent window is about 0.6 mm.
..Thefefcre,_there is a distance of 0.3 mm between the
15"_ plane including the lower surface of;the transparent
window 2 in and the plane including the electrically
! - conductive portions 100b.
| The container in this third embodiment is made by
‘ .using the ﬁoulding apparatus. 3 chown in Figure 5, in the
20 same manner as that described in the first embodiment.
Accordingly, the opaque electr1cally conductive portions
of the tube 1 and the transparent window therein are
inpcgrally formed, so that these integrally formed parts
do not separate. As will-be clear from Figures 7 and 8,

25 the container in the third embodiment has a cross-
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wi ndow 2 in and the plane including the electrically conductive portions
100b. The container in this third enbodi nent is nade by using the noul di ng
apparatus 3 shown in Figure 5, in the 20 same nmanner as that described in
the first enbodi ment. Accordingly, the opaque electrically conductive
por%*ens of the tube 1 and the transparent window therein are integrally

of me so that these integrally formed parts do not separate. As will be
clear fron1Figures 7 and 8, 25 the conjgjner in the third enbodi ment has
a Cross- 15. sectionally H shaped construction. Specifically, the

thi ckness of the second and third housing portions, between which the first
housi ng portion 100 is sandw ched, is greater than that of the first
housing 5 pectionaldy ﬁes&apam[nun&ﬁnuéhtheadSpebuwdnaaﬂw'Idﬂﬂ! end '\f
portion of the stopper pin. 15 .which is inserted into the cores 13a, 13b,
from proj ecttnjcknesst o appeﬁeﬁumd<nmﬂ tini ndshobiadeg eortiensacond and
third housing portions 101 and 102. This enables a plurality of 10 :
contai ners tbebeesn| witigh $hehIfingt Hausieg nportiprnd@0 disnce this
cont ai ner has a cross-sectionally H shaped construction; it .has a high

mechani cal ~ ss#Rddiabedf 4 @ eaksaithat ?Haﬁ.ESnPEFn@#PﬁﬁIEWW§&@8be
appl i ed gp apﬁ#&féﬁp 33t§% g%a%%jﬁgngééuéﬂgr%eaprortlon and lower
end --rtion of the“stobper'bin'15; which is inserted into
//// the Lores '13a, 13b, from pfojectiﬂg from the upper and -
lower main surfaces of the second and third housing
‘portions 101 ‘and 102, .Thiéteﬁables"é“plﬁréifty'éf
' !0' containers to be piled dp'sﬁably'ﬁithoﬁt'beihg fnélinéd.
Since this container has a cross-sectionally H-shaped
constriuction, it has a high mechanical strength.
" A 'fourth embodiment of a container which can be
applied to a PLCC (plastic leaded chip'carriér)tﬁype Iic
.. 15 device will now be described in'greatéf"deiailﬁﬁith

reference to Figures 9 and 10.

'y

A PLCC type IC device has an EXtéEnai:afpéarance -t

shown in Figure 10;:and consists of a resin-sealed body
-“12a, and a plurality of leads 16 moulded in’ the shape of
20 the letter "J" and extending ‘outward from four side
‘surfaces of the body 12a. A container-ror stor;ng this
“IC device 12 is'ﬁo@lded'té"form an élongated shape, which
has a cross-sectional shape shown in Figure 9. As shown,
' a tube 1 consists of a bottom wall 1A, side walls 1B, 1C

25 extending upward from the bottom wall 1A, and a top wall



45 .  device will now be described in greater detail with reference to
Figures 9 and,10. A PLCC type | C device has an external appearance shown in
-Figure 10, and consists of a resin-sealed body 12a, and a plurality of

[ eads 16 notlded in the shape of 20 the letter "J" and extendi ng outward
fromgour side surfaces of the body 12a. A container. for storing this IC
device 12 is noulded to form an el ongated shape, which has a
cross-sectional shape shown in Figure 9. #f6.,shown, a tube 1 consists of a
bottomwal |l 1A, side walls 1B, 1C 25 extending upward fromthe bottom
wal I "1A, and a top wall 16. 1D joined to the upper ends of the side
wal I.s 1B, 1C. The bottomwall 1A, side walls 1B, 1C and parts of the top
wall s1D, whi ch ihgjdidetbicethhoppén endaref10heontidet ¥aldsndiBst s1hbf an
electrically conductive plastics 5 material, such as carbon-m xed

pol yvi nyl chl ofihge botham twipl hvald, 155 de vadlsubB,cdfsrods Parts tafaddifar ent
w ndow 2 positioned in the substantialla central section thereof and

conposed of a @R d@duckDvahiahsthe bt PeuieecshREPednaF teyren 1%

transparent polyvinyl chloride, and 10 | ectrically conductive porti.ons
10, The upper CORYERES R 116h 9 77 P TRREFERAL 18T CORSUCHATE, FinRTicS
window 2 ig the lube h ars i ush 4 Mo 3kl 8 "Bb1y 8y " enh Y 5SS fife t

top wall 1D of the tube consists of a transparent window
2 positioned in the substantially central section thereof

' - and composed of a non-conductive transparent plastics
material, such as transparent polyvinyl chloride, and

]0 electrically conductive portions 1d. The upper surface
of tﬂ; top wall of and that of the transparent window 2
in the tube 1 are flush with each other, and the .

. thickness of the window 2 is less than that of the
. electrically conductive portions 1d of the tube 1.

15 . - Accordingly, the lower surface 2a of the transparent
window 2 is higher.than those of the eiectrically
conductive.poftions id. The portions of the tube 1 which
are in the.vicinity of the joiht sections between the

.”transparent window 2 and the conductive portions 1d are

20  constructed in the same manner as the corresponding
-portions of. the tube of the first embodiment. The
‘thickness of the carbon-mixed electrically conductiﬁe
portions (opaque portions) of the_tube'1 of the fourth
embédiment is about. 0.8 mm, and the thickness of the

25 transparent window about 0.55 mm. Accordingly, there is



el ectrical ly conductive portions 1d of the tube 1. 15 Accordingly, the
| ower surface 2a of the transparent window 2 is higher than thqse of the
el ectrically conductive portions 1d. The portions of the tube*l which are
in the vicinity of the joint sections between the transparent w ngow 2 and
thq,conductive portions 1d are 20 constructed in the sane .manner as the
coresponding portions of the tube of the first enbodi ment. The thickness
of the carbon-m xed electrically conductiVvg, portions (opaque portions) of
the tube 1 of the fourth enbodinment is about 0.8 mm and the thickness of
the 25 transparent w ndow about 0.55 mm Accordingly, there is 17. a
di stance of about 0.25 nm between the plane including the | ower surface of.
~the wi ndow 2 andihbaneg wfl [abrmtar®tk 25ham i petwelengthieplener inelfvaldeg of
the conductive portions 1d thereof. Oasng to this distance, the IC5
devi ce 12 canthe ppEeEnsed AcEMDh ke tvirdene? | bnethsutpaceald JP wand
transparent wi ndow 2 even if the |1.C device is noved. The bottomwall 1A is
provi ded wit htBapaipcdiding dhe pwen 34yrfages (pk tBe fapduesiyepair of 10
proj ections [err%, as_well. The distance befween th rojections [err]
i's greater th%ﬂr'ﬁﬁ?sbépﬁé@ﬁqﬂﬂfjmﬂﬁﬂiﬂsdﬂ% f%f?]dlsg?ﬁﬁepeibﬁhgchhy t he
dlstance35 device 12 can be prevented from contacting the lower
. surface 2a of the transparent window 2 even 'if the IC
~device is moved. = .. . S _ : ~
- The bottom wall 1A is provided with a pair of
- projectionS'PT;-Pz, and the top wall 1D a pair 6f
10 - projections P3,'Pu3'as well. The distance between the
projectionsrP1, Pé is greater than that between the
projections PBgrPu.; The reasons why the distances
between these projections are provided in this manner
reside is that it ‘is necessary to prevent the containers
15 = of the same construction, when they are piled. up, from
sliding sideways and collapsing. .
- The container of this embodiment is:fbrmed by N
:using the moulding apparatus 3 shown in Figure 5, in the
' same manner as the container described in the first
20 -embodiment. Accordingly, the opaque conductive portibns
of the: transparent window in the tube 1 are integrally
formed, so that these parts of the-tube 1 .do not:
--separate.
- The containers described in the above described

25 four embodiments have the following advantages: -



bet ween these projections are provided in this manner reside is that it is
necessary to pr.event the containers 15 of the same construction, when
they are piled up, fromsliding sideways and col |l apsing. The container of
this enbodi tent is formed by using the noul di ng apparatus 3 shown in Figure
5, ipHhe sane manner as the container described in the first 20

enbodi nent. Accordingly, the opaque conductive portions of the transparent.
wi ndow in the tube 1 are integrally-fornedﬂaso t hat t-hese parts of the tube
1 do not separate. The containers described in the above described 25

four enbodi ments have the foll ow ng advant ages: - 18. (a) Since the
cont.ai ner body is forned so_that tg}éart t hereof caontacts the electrical

e b Svent o £ o cart PetL 1 the. Ly anapBLGt ah o & T e
prevent Iopr obl eR&F c%&ﬁrﬁ?ﬁﬁf%tﬁ hteh-%l égffzggfﬁ\gﬁc cgf"@%&ﬁr? ’ofss"f‘ﬁ‘e as
el et 1 cal SR b S5 ey 1o BEEh R LIRSS GRS
Cranaparent w REoRPENeaned A4 Eehs s ] bnb; Py SBRPRE RN L™ G0
5  This can prevent problems occuring, such as the
electrostatic breakdown of the electrical components,'
which occurs if the electricél.components contact the
o window which can easily become electrically charged.
(b) Since the container body is moulded tubularly

10 with the conductive portions and transparent window

ipteg}ally formed, the rigidity'of the-container-bq@x\‘

with respect to the twisting force and bending¢£Qr¢e

increases to a high level. This can prevent_the _;;'f
. deformation of the container body. )

15 _ (¢) Since the-.container is moulded.out of a féé;n_
containing an antistatic agent (metal powder), such a% 
cérbon, it cannot easily become electrically charged.

. (d) Since the transﬁarent window is provided, the
" interior of the container can be observed. This -enables
20 the identification marks on and the quantity of .the
~ electrical components stored in the container to be
readily ascertained.
The four embodiments of containers described

. above have the following advantages over the container

25 disclosed in U.S. Patent No. 4,327,832 (De Matteo)



wWith respect to the twisting force and bending force increases to a high

| evel . This can prevent the defornmation of the container body. ,15

(c) .Since the container is nmoulded out of a resin containing an antistatic
agent (metal powder), such as carbon, it cannot easily becone electrically
charged. (d) Since the transparent wi ndow is provided, the interior of 'the
copt ai.ner can be observed. This enables 20 the identification nmarks on

and the quantity of the electrical conpongnts stored in the container to be

readily ascertained. - The four enbodi nents of containers described above
have the foll owi ng advantages over the container 25 disclosed in US.
Pat ent No. 4,327,832 (De Matteo) 19. referred to above. In the

const ruct i ongedffentrtad comtaboee.according to the present invention, the tulg
is not provided on its inner surface with the special projections which are

5 disclosed in the atene epnpbryptions £y the onbainernagcesdisst o
present the el ectrical onents fromcontacting, the transparent w ndow.

conmpor s 1 COl n NS P )
Therefore, sittERhPRe RRY UtRYEBRLIPRhENG FURG IS RebrBTAYiE8d: RB Birésent

venton 1= e ol el o0 Ay comaIeh San Bl LI Afon 95!
5 disclosed in the patent of De Matteo, and which are
formed so as to present the electrical components from
contacting the transparent window. Therefore, since the
'construction of the container according to the present
'=invention is not‘complicatéd,”the container can be forméd
]0 to small dimensions and weight and at a low cost. This
“is a very important matter for the container as a
‘transportation container afﬁer the basi¢ problem of
mechanically and elébtrically protecting the electrical
components. In the-containef disclosed in the De Matteo
"% . Specification, it is considered possible that the
| projections wear or chip off due to the movements of the
elecffical-components.-'Moreover,'due to the provision of
the bhojections on- the inner surface of the tube and the
‘necessity of leaving a spacial margin for the electrical
20 components to be placed in thé-tube,'the-vdlﬁme'of the
interior of the tube increases. This necessarily causes
an increase in the dimensions of 'the container disclosed
in the De Matteo Specification.
‘According to the present invention, the tube is

25 formed so that the upper surfaces of the electrically

N

o/



s a very inportant matter for the container as a transportation container
~af'ter the basic problemof nechanically and electrically protecting the

el ectrical conponents. In the container disclosed in the De Matteo
Specificatibn, it is considered possible that the projections wear or chip
off ddeyto the novenents of the electrical conponents. Moreover, due to the
provitsi on of the projections on the inner surface of the tube and the
necessity of |leaving a spacial margin for 2Be electrical 20 conponents to
be placed in the tube, the volume of the interior of the tube increases.
Thi s necessarily causes an increase in the dinensions of the container

di sclosed in the De Matteo Specification. According to the present

i nvention, the castuekivg porbiang 96 thet tope waddeansirthatleoHfthee
electrically 20. conductive_portions of the t%p wal | and that of the
transparent waltrameparenpeeattsthrasannperongeh fdundy withereadh Oths: s
not deposited qn the transgaren% wi ndow, so.that the electrical conponents
stored in-the SneRgfRreandBatohscpolqdeapryidsdi Op the AR IRAE Y he

t ai di scl in the, De Speci.fi ion, there i i f f
et ween the neithaHs (H8 HBBEr OB, PABBEF AP el  coMPaneH v 1 PRt FOB.

portions  ofg the, figp 38k | obBErbERCvERY b8311Y. { ModbiRIng W A OF the

container disclosed in the De Matteo Specification, there
is a difference between the height of the upper surfaces
7 - ot the electrically conductive portions of the top wall
of the tubé and that of the ubper surface of the
10  transparent window therein. This causes the deposition
of duEt to occur on the portions of the upper surface of
the transparent window which are in the vicinity of the
stepped portions, and the observation of the electrical
- components stored in the tube to be rendered more ..
15  difficult. Moreover, it is considered probable that .

2 .

these stepped portions chip off in the eounse.6f~tihe.ﬁ53

U . , - ‘According to the present invention, thééjﬁﬁﬁiix"

.sections between the electrically conductive portiohs and
.transparent window extend substantially flat, and do not
29 have a complicated construction. This enables the dies
-in an injection moulding machine for the production of
‘this container to be constructed simply and obtained at a
low cost. Consequently, the-contaiﬁer-ean-be-
_mandfactured_at,a low cost. According to the container

25 disclosed in the De Matteo Specification, the joint



10 transparent wi ndow therein. This causes the deposition of dust to

< occur on the portions of the upper surface of the transparent wi.ndow whi ch
are in the vicinity of the stepped portions, and the observation of the

el ectrical conponents stored in the tube to be rendered nore 15 -
di%ﬁicult. Moreover, it is considered probable that these stepped portions
chiP off in the course of tine. According to the present invention, the
joint sections between the electrically eggnductive portions and transparent
wi ndow extend substantially flat, and do not 20 have a conplicated
construction. This enables the dies in an injection noul ding machine for
the production of this container to be constructed sinply and obtai ned at=a
| ow cost. Conssspibons ybetWeenobhei sdectaridad Ipredrdact e apont i onscasd. '’
According to the container 25 disclosed in the De Matteo Specification,

t he j oi nt ﬁﬁansmsremhswbndmneareheausanuutﬁuI@ncbhdushawe pbrthens and
transparent w ndow are constructed in the shape of the letter "V', so that
the steps oflﬁ#ﬂ#acY%Ybngoatbaé tbe sheps Mawhf a¢tuniRg cond be ner
beconme conplicated. 5 Furthernore, the four enbodi ments of

cont ai ners dé&ﬁlﬂ%ﬁﬁ%ﬁ%%@nhagetbﬁﬁ FSHQﬁhQﬁfeRR&RE%g%%mB%E?aPﬂG cont ai ner

di scl oseqj in Us. Eatfeg;-tlg\lgrmgré??’tge fx g%ChelnlxtzoJﬁIlgrg chr? fafhers

'éescribed'above have the following advantéges over the
- container disclosed in U.S. Patént"No. 4,463,851 (Cechil) .
‘referred to above.: | ~
In_the-constructibﬂ of -the container according to
10 the present-iﬁventibn, the tube'is formed simply with the
thickness of the transparent window in the top wall
tﬁereoﬂ-reduced. fTﬁerefore; the ‘tube has ‘small
'dimensions'and light weight as previously mentioned.
" Since the tube is integrally formed, it is not deformed,
15 nor does the transparent window separate from the
conductive portions. . In the container disclosed in the
Ceehii Specification, a transparent window is pasted on o
- the whole of the top wall of the conductive container
.'body provided with a slit. This causes the external
20  dimensions and weight of the_container to increase. Due
| to the pasted cbnstruetion”of the container, deformation
thereof easily occurs.: It is considered probable that
the transparent window-wi}l separate from the ‘tube due to
‘the force applied to the side walls thereof. Due to the

25 pasted constriction of the tube, it is difficult to mould



;1n the construction of the container according to 10 t he present
i'nvention, the tube is fornmed sinply with the thickness of the transparent
wi ndow in thé top wall thereof reduced. Therefore, the tube has small

‘di mensi ons:and |ight weight as previously nentioned. Since the tube is
integrally formed, it is not deformed, 15 nor does the transparent w ndow
sepakate fromthe conductive portions. |In the container disclosed in the
Cechi| Specification, a transparent w ndowds pasted on the whol e of the
top wall of the conductive container body provided with a slit. This causes
t he external 20 di rensi ons and wei ght of the container to increase. Due
to the pasted construction of the container, deformation thereof easily
octirs. It is tbescdedudtfvebdbdy emnst trtenspameplareindow ndivhesrfrld¥parate
frof t he 't ube due to the force applied to the side walls thereof. Due to
the 25 past eandoaémndsenerusiyt-he tube, it is difficult to nould 22.

t he conductive body and transparent. wi ndow i ntegrdal and . sinultaneaqusly.
The present invention WQGntepﬁﬁﬁté&Wﬁ?%%&Pf%ﬁw“%hotgmhgggrkﬁehhe Tour
enbodi nents, and may .be mpdified.in.,5 _.various ways Iy e, the
shapes and si zZBBOBE-ARECEIRET DS IFHT G %ﬁfg"{’?’ ngﬁa?géé?émgggé\% can be
varied in ?CCOGSQQSSSWhEQsEheF%Qa%§%i¥¥£f'Eﬁé §ﬁa£@§.§£8céﬁh8§lof the
conductive portions and. transparent window can be varied
in accordance with the shapes and sizes of the electrical

% ~ components to be housed in the containers.




conmponen
one- pi ec
shape re
from at
t ybe for
dgvices

ts to be housed in the containers. 23 CLAIMVS: - 1. A

e extruded contai ner for sem conductor devices having a.box-Ilike
si-n encapsul ation and a pIuraléﬁy of I eads protrudi ng’ downwar ds

| east two 5 side surfaces théreof, the container conprisinng a
med of a plastics material so that a plurality of sem conductor
can be stored therein, said tube conprising a bottomwall, spaced

'side wal I's exhem@i:ng upwardly fromsaid bottomwall, and a top wall joined
upper_ends of said side walls, said bottomwall and said side walls

to 10
. betng fo
~ Subst ant

said 15
flush w
conducti

of 20
transpaf
said ele
| ower su
10
15
20
25

rmed -of an electrically conductive plastics material of a

ially equal thickness, said top wall including a longitudinally ~x
ext endi ng t @anspar ent Avionés\piscel estiudedntontalnént £grabbmievhBudtdoni tie

side walls, an upper surface of said transparent w ndow bei ng
t h derdiceisnhawing @& dod-Xike tsipapel resinnedcapstibattbacandcal | y

ve material, the electrically conductive portions sandw chi ng said
t r anspar ent piimradvi tiya i d eadshiptotruding sdownwards €yoml atolehett ewokness

said bottomwal |l and said side walls, the thickness .of. said

ent SiAdedsnrLecas dthexeoRd | theieentadnes conprishng: Ai tubess of
ctrically conductive portions thereof so that_a plane. including a
r f afOTHES 9y %m:&rﬁj material so that a plurality of

‘semiconductor devices can be ‘stored therein, said tube

. comprising a bottom wall, spaced side walls extending
upwardly from said bottom wall, and a tbp"ﬁaii joined to
upper ends of said side walls, said bottom wall and said
side walls being formed of an electrically conductive
'plastics material of a substantially equal thickness, said
'top wall including a longifudinally extending transparent
window of plastics material integrally extruded with said
side walls, an upper surface of said transparent window
being flush with remaining portiéns of the top wall formed
of the electrically conductive material, the electrically |
conductive portions sandwiching sald transparent window
having a thickness substantially equal to the thickness of
said bottom wall and said side walls, the thickness of said
transparent window in said top wall being smaller than the
thickness of said electrically conductive portions.thereof
so that a plane including a lower surface of said window and
a plane including the lower surfaces of said conductive

portions are spaced at a predetermined distance.

R
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~a plane including the | ower surfaces of said conductive 25 portions are
spaced at a predeterm ned distance. 24 2. A cont ai ner according
to claimi1, wherein said bottomwal I, saigy side walls, and the electrically
fconductive-portions of said top wall consist of conductive polyvinyl

chl pride, saig transpar nEP}qggg_Rgrl Qcéék-ﬁik&pt‘éﬁa'énim 100%{'&;%&?0@% 4.

transparent pofyvinyl chlo containéer accor aim 2,

erel n sal d GOBEUA! LKE1POBKT L BN LANNGS SR T AU Cdly |

cont ai ner accordi ng ‘one of clains {to 3, the t of

sai d el ect i CabhiuSPRYChore1bhs oROBEHA R Wil dctis W lof ToitL e

mm. the thickness of said transparent  wi ndow t herein being about O 6 nm 5.

Acont ai ner aﬁéQW_lﬁglt ehlbrides @aid dramsparent wiHIK NLd KaiWwrédp eal
sard transparent w ndow in said top wall which are in the vicinity of both
ends of sgid &cheistengbof pravispatdent: polgvdnyintehdricde st oppers are

i nserted for preventing said electrical conponents falling out of the
cont ai ner. 6. A container according to any one of clainms 1 to 5,
having a pair of outward projections on the top wall and a 20 pair of
outward proj e8ti ons on dheopd@imerAccorMang ite mkaimd r whereinjsaidons

extend longitudinally of the container. 7. A one-pi ece extruded
cont ai ner forcenducitdve polyvinyl chloride contains carbon.

4. A container according to any one of claims 1 to 3,
~ - wherein the thickness of said electrically conductive
10 portions of said top wall is about 0.9 mm, the thickness of

said transparent window therein being about-07qfﬁﬁ%~*'
. : ' ol

5. | A contéiner according to any one éﬁmcf%?ﬁéﬁi tolé,
.whéreih the portions of said transparent-winééwxipﬁéaid tbp
walllwhich.are in the vicinity of both ends ofxééiafﬁﬁﬁe are
15 provided with ﬁoies into which stoppers are inserted for
preventing said electrical components falling out of the

J container.

6. A container according to any one of claims 1 to 5,
having a pair of outward projections on the top wall and a
20 paii of outward projections on the bottom wall, wherein both

pairs of projections extend longitudinally of the container.

7. _ A one-piece extruded container for storing

electrical components each of_which includes a resin-sealed

__+;—¥——4—*—‘—‘—_—
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el ectrical - conponents each of which includes a resin-seal ed 25 body, a
radi ati ng nmenber extending fromsaid body, and a plurality of }leads .
extending fromsaid body in a direction opposite to the direction in which «
sai d radi ating nenber extends, the contggner conprising a tube of.a :
plastics 5 material, including a.first.housing portion for accommodati ng
“thé resin-scaodyl, badyadiating nempereextending frdmwweaidy body, cand oa
ac®ommodat i ng ‘the radi ati ng menber of .said. el ectrical conponent, and a

third housi nelyeslity e§rlgedsnestenddiag fram aaidibody dreladirection
T Td housi HRPPRREFBNED] Hop SERACKAOR dft MILAH PatshFRALaking member o
et or el eny ptegeal L St uEoR ARl O ool LTl hous g paron
substantyal | egpl o8 SREHBERGTR UL TR0 8 dratuchna
TS iRt e SRS i PSS Y SRS o
192,20, i ddssnt sty PRI ok Wmcm il O TGty
sai d el ectrigehb¥rcesdesiavelgbtirieay Conpsterso, tdid & tHEA® howsLAgng a
| ower surface of said
portion for accommodating the leads of said electrical
10 component, a bottom wall oi said*fiféf”housing porfion and i;)
said second and third housing portions inémdin'g" an
- electrically conductive plastics material, an integrally
extruded top wall of said'firét:hduéing:pcrtiah 1h§1udiﬁg'a
transparent window of a p;astics material_positioned in the
15 substantially ceéntral section thereof and extending in a
longitudinal ditéctibn”thetédf'ahd'éieétriéally conductive
pbrtions'sandwféhing“said'tfanspafenf ﬁinddw,.éh upper
‘surface of the electrically conductive portions of said top
wall of said first housing portion being fidéh:wifh.a top
20 surface of said transparent window, the thickness of said et
transparent window in said top wall being smaller than the
thickness of said electrically conductive §ortions'thereof
so that a plane including a lower surface o%'saié" |
transparent window and a plane 1ﬁéiudihg'16;ér éﬁfféées of
25 said conductive portions are spaced at'éﬁpfédetéimihéd

distance.

8. . A container according to claim 7, wherein the

-

L



. transparent- w ndow and a plane including | ower surfaces of 25 said
conductive portions are spaced at a predeterm ned di stance. 8. A

+ container accotding to claim?7, wherein the 26 bottomwall of said first

* housing portion, electrically conductiveggportions of said top wall and said
second and 't hird housing portions are formed of a conductive pol yvinyl
chibride, sabottomsadleaf gaidh Finst housing vportion,getectrbcatbiyof
transparent polyvinyl chloride. 9. . A contdiner according to claim8§,
wher ei n sai dcopfucdive: peaRtArng 0% fadd kor I bl nand ;8add. second and A
contai ner according to any one of clains_7 to 9, wherein the thickness of

sai d el ectri &RAFH morigons, 456 farnad of A 1ePnIRFFive BRlVVinyt

heusi ti ' bout t he t.hi f ' t. wi nd

Cherely bol nstapEaEe Saif trERsseterd ARG £ S818 HoRFREL Foshno of

cl ai ns 75to \Maeroeé q::saq{si?elleq&l rﬂ&i}vﬁﬁ?owééiéépred in said tube 15
. ) coma

are sem conductor devices I her according to any one of
~clains 7 to 11, wherein the portions of said transparent wi ndow in said
first housing portion which are in the vicinity of both ends of said tube

are providedgwi th hol eq iddrtattidih abdd PR €9 EPaim' &)Y owhéréihhgaial | i ng

of said electrical conponents is
conductive polyvinyl chloride contains carbon.

10. A container according to any one of claims 7 to 9,
wherein the thickness of said electrically conductive

10 portions of said fop wall of said first housing portion is
about 0.9 mm, the thickness of said transparent Qggg””“““%k

therein being about 0.6 mm.
11. A container according to any one of ‘¢ giﬂé,?ito L
10, wherein said electrical components stored in é&igﬁguﬁé,"

15 are semiconductor devices.

U/ 12, A container according to any one of claims 7 to
11, wherein the portions of said transparent window in said
first housing portion which are in the vicinity of both ends
of said tube are provided with holes into which a'stopper

26 for preventing the falling of said electrical components is

inserted.

13. A container for electrical components constructed

substantially as herein described with reference to and as

R
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-inserted. 13. A container for electrical conponent s const ruct ed

substantially as herein described with reference to and as 27, .
illustrated in Figures 1 to 4; or Figure 6; or Figures 7 and 8;: or Figures

9 and 10 of the acconpanying draw ngs. 27 L

¢ | 111ustrated in Figures 1.to 4; or. -:Figure. 6;

L ‘or Figures 7 and

8:; or Figures 9 and 10 of the. -accompanying drawings.
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