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BACKGRGUND OF THE | NVENTI ON This invention relates to a devueaymg
sttoring and transporting el ectronic devi CES, such as integrated taﬁ}
chips. - During the manufacture of printed circuit boards, it is

necessary to access and mani pul ate a nunber of individual electronic
devi ces, suchIniSEi Of epMvENTIGNTrcuits, for insertion on the printed circuit

gg;\?l ned in &&éppr(f)“ir]l at@m‘ft:j é'ﬁeﬁe&%m ljaEr\PI:;{:G‘Eglt or Ate%ﬁzl(r)lgetlrg?l;plo];tgglton

container-for such el ectroni flgyi ces to be easily
accessed, especially by aro orage and

transportation cOitis rigwvestdan nedates &x Q:cﬂ%‘fl%l £or wote l‘P\%v%n'flo be

renoved by %éfa?l%%%xacrlrﬂ g Addidd fild Wedite £) epicpnis tievégeatedstibeubel d
securely at de locations within the storage container, in order to

‘allow a rob&Pi®Smto I ocate the devices for pickup. Finally, once the r obot
arm|ocates a deDuxeng hﬂleiewamefammdej & primved| eifcoittheasdsr agt is

contai ner wi_ith a mni o o rReepQkf o e need
to securel y“ﬁtﬁetfstalfeye égﬁé Shre a%%l%%g%jf% %he st%jr:a of éi}gglfgjéaPﬁlord
to minimze qiadbmracgeiﬂmem Sﬂﬁ)br%thQ%rQh%dn@bﬁcﬂbFst h&C&| ect r oni ¢

devices to Siromed £ Ni ce. I n the past,
ave Cﬁneen used ﬁﬁ%&%ﬂ&iﬁg%éﬁ

carrier tapes d, and transport eI ectronic, devi ce S
i s disclosed i n §ush mlegiropic dergces @1%al Tﬂg‘% _p aF?séﬂa peeom Eaigﬁ? |
No. 4,966, 28% (ri@él\’aé'drﬁﬁn@& ﬁi)anﬁ’pﬂiﬁ{ﬁ:ﬁté hesetaihent s, HewevEronac
devices are held W|th| vities W|th|nthe8 L fE tQX becom ng
adhered to ﬁ%l% t%’b@%ﬁ?% 3198 emraRet A %a gg SBFSACRRER such
carrier tapekivicddatusthealhowtties deeioés atcblhedeaszéyandcﬂﬁéﬁdfrore a
separate especially by a robot. For best access, the storage and
transportatlon container should not have a cover which would
have to be removed by a robot arm. Additionally, the
electronic devices must be held securely at defined locations
within the storage container, in order to allow a robot arm
to locate the devices for pickup. Finally, once the robot
arm locates a deviée, the device should_.be removable from the
storage container with a minimum of effort. There is a
trade-off between the need to securely hold the electronic
" devices within the storage device in order to minimize
particle-generating movement with the need for the electronic
devices to be easily removed from the storage device.
In the past, carrier tapes have been used to hold and
transport electronic devices, as is disclosed in U.S. Patent
No. 4,760,916 (Kaneko et al) and U.S. Patent No. 4,966,282
.(Kawanishi et al). In both of these patents, electronic
devices are held within small cavities within the carrier
| tape by becoming adhered to an adhesive tape within the
cavities. A major problem with such carrier tapes is that
the cavities are of a fixed size and therefore a separate



2 *carrier tape nust be manufactured for each different electronic
device.” Furthernore, the el ectronic devices can only be accessed
sequentially, as the carrier tape is fed:éhrough a processing nmachi ne.
Because of these two limtations, it is €ssentially inpossible to use such
carrier tapes to store and transport electronic devices of several _
different types which nust all be sinultaneously available to the robot
arm Moreover, the reels for holding such tape are bul ky and typically of
fixed sizes. Thus, whether 10 or 100 parts are to be furnished, the sane
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SUMMARY OF THE INVENTION

A device for storing and transporting electronic devices
such as semiconductor chips, comprising: a frame having a top
side, a bottom side, a periphery, and a window within the
periphery, a thin film traversing the window, the thin film
having on its top surface an adhesive layer, the adhesive
layer being adapted to hold a plurality of electronic
devices, the electronic devices being attachable to the
adhesive layer at any location on the thin film within the
window, and the electronic devices being uncovered, a recess
in the bottom side, and a raised flange around the window_on
the top side wherein the raised flange of one of the devices
mates with the recess of another device, thereby allowing the
devices to be stacked. The adhesive properties of the
adhesive layer may be sufficiently reduced by exposure to
electromagnetic radiation such as heat (infrared) or
ultraviolet, thereby releasing the electronic device.

A principal object and advantage of the present
invention is that it provides a universal storage device for
storing and transporting a number of electronic devices of
different size and shape. A new storage device with a custom
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I nvention is that it provides a universal storage device for storing and
transporting a nunber of electronic devices of different size and shape A
new storage device with a custom 3 3
pocket size does not have to be created for each electronlc devi ce. A
second princi pal object and advantage of the present invention is that al
of the electronic devices in the storage device are sinmultaneously
accessible, as by a robot arm This is as conpared-to previous carrier

t apes, mhich_only allow the electronic device to be sequentially accessed.
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transvers'ngbf&@tffé“@éc&éﬁdﬁﬂéaéi@&@r@ﬁﬁé délieesot her exterior influence
to be eaS|Iy accessible t he
_ nother object and advantage of the present invention is
that the electronic devices are held securely in place. This
prevents particle-generating movement.

Another object and advantage of the present invention is
that the electronic devices are held precisely in place at
defined locations within the storage device, so that
automated device pick up by a robot arm may be carried out.

Another object and advantage of the present invention is
that the storage devices are stackable on each other to
minimize space requlrements. Furthermore, as each device is
stacked on the one below it, it provides a temporary cover
for the electronic devices stored in the lower storage
device. '
| Another object and advantage of the invention is that
the thin membrane transversing the frames window allows heat,
UV or other exterior influence to be easily accessible to the
underside of the membrane directly opposite the component
part.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of the storage device of the

present invention. |




under si'de of the nenbrane difectly opposi te the conponent part.

BRI EF DESCRI PTI ON OF THE DRAW NGS FIG-1is a top plan view of the
stdrage device of the present invention.
4 - robot without renoving a cover. A cher may introduce problenms in the

renmoval of the electronic devices D. For exanple, very small devices D may
adhere to the cover when the cover is renoved. Static electric charge
bui | dups generated during cover tape peel back may cause the el ectronic
devices Dto stick to the cover. In addition, these static electric charges

can damage OEOBBQtﬁQEhéﬁtlY@m@b@ﬁbrﬁnb%v@Q”poﬂ?%b%e&hh@@gﬁﬂﬁﬁ&&mﬁ§tatlC-
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cooperating fbRckieR@sSETYChY Gfwind a carrier tape to reach a particular
electronic device D. This arrangement lends itself
particularly well where the exact sequence in which different
electronic devices are needed during assembly is not known,
or varies between applications. A robot arm can access any
of the electronic devices D in any desired sequence. '

The electronic devices D are held securely in place on
the adhesive layer 24, thus preventing particle-generating
movement of the device D.

The electronic devices D may be held precisely in place
at defined locations within the storage device 10, so that
automated device pick up by a robot arm may be carried out.
For example, a grid could be placed over the adhesive layer
24 with cells in which the devices D are placed.

The device 10 includes cooperating stacking structures
to allow a plurality of the devices to be stacked in axial
alignment. A first stacking structure 25 is configured as a
raised flange 28 around the window 20 on the top side 14. A
second stacking structure 27 is configured as a recess 26 in
the bottom side 16. As can be seen in Figure 4, the raised
flange 28 of one of the storage devices 10 mates with the
recess 26 of another storage device 10, thereby allowing the



to allow a plurality of the devices to be stacked in axial alignnent. A
first stacking structure 25 is configured as a raised flange 28 around the
wizndow 20 on the top side 14. A second ﬁgacking structure 27 i's configured
as a recess 26 in the bottomside 16. As can be seen in Figure 4, the

rai sed flange 28 of one of the storage devices 10 mates with the recess 26
of another storage device 10, thereby allow ng the

5 storage devices 10 to be stacked. This stacking capability mninzes
t he space requirenents needed for the storage devices 10. Furthernore, as -
each devi ce giyisgstdekbe dM b Neo ds¥i §€adRe@C! OThiE, sthcRingi dapability
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stacked, as shown in FIGS. 1 and 2, the top side 14, with the
flange 28 and particularly the top surface 44 of the flange,
engage and seat within the insets 38 on the shelf 42.

In one ehbodiment, the device support element 20 may be
a thin, flexible film or membrane 30. The film may
preferably me made of a transparent, tear proof, puncture
proof plastic as is disclosed in U.S. Patent No. 4,979,611,
herein incorporated by reference. Preferably, the film is
cdmprised of plastics selected from the group consisting oﬁ'
polyesters, ethylene-vinyl acetate copolymers, polyvinyl
chloride, and polyolefihs. Preferably, the thickness of the
£ilm is in the range of 70 microns to 150 microns. Such films
are described in the ELEP holders manufactured by Nitto Denko
Corporation, Tokyo, Japan. The flexibility of the film or
membrane 30 provides a cushioning effect for the electronic
devices; inasmuch as the window 20 is otherwise open without
any sort of solid support. ' _
Preferébly, the thin film 30 is attached to the recess

26 around the edges of the window 20. The film and frame may
be static dissipative to minimize the chance of damage from
static discharges. '



are described in the ELEP hol ders manufactured by Nitto Denko Corporation,
Tokyo, Japan. The flexibility of the film or nmenbrane 30 provides a
cushioning effect for the el ectronic deviges; inasnuch as the w ndow 20 is
ot herw se -open wi thout any sort of solid support. Preferably, the thin
film30 is attached to the recess 26 around the edges of the wi ndow 20. The
filmand frame may be static dissipative to mnimze the chance of damage
fromstatic di scharges. 6

Alternatively, as showmn in FIG 7 each frane 12 may be fornmed of an upper
portion 52 and a %@f | SEE her ¥4k fhgméevpcmay be
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In a preferred enbodi.nmen
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‘i ncor por at edfd5teREEF ence. In the preferred enbodi nent, the storage
device 10 has a sppsiaptépétyedRibedhene, the séNestveénlagerc@dvési ent
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‘adhesi ve charemédesd sfromi sheuddhesive | Yayeruzédwbyyhenposnyeloss of
eIectronagneééﬁegfgéa££9gngth. The adhesive layer 24 is preferably an
‘acrylic base adhesive or a silicone base adhesive. Such a
washable adhesive layer is described in U.S. Patent No.
3,645,281, herein incorporated by reference.

In the preferred embodiment, the storage device 10 has a
substantially square shape. The device in one convenient
configuration measures 2 inches to 4 inches per side.

~ The adhesive properties of the adhesive layer 24 may be
such that the tackiness or adhesive characteristic is
sufficiently reduced by exposure to electromagnetic radiation
such as heat (infrared) or ultraviolet, thereby providing
easy release of the electronic device. An example of such an
adhesive is in the Revalpha Thermal Release Sheet
manufactured by Permacel, P.0O. Box 671, U.S. Route 1 South,
New Brunswick, NJ 08903-0671. Tape with such _ _
characteristics is also available from the Nitto Denkb_
America, Inc., 55 Nicholson Lane, San Jose, CA 95134, and
Wadsworth-Pacific Manufacturing Assoc., Palo Alto, CA. |

The frame may be injection molded and is preferably
formed of plastics such as polyca;bonate,'polypropylene,
acrylonitrile butadiene styrene (ABS), or



such as heat (infrared) or ultraviolet, thereby providing easy rel ease of
the el ectronic device. An exanple of such an adhesive is in the Reval pha
Thermal Rel ease Sheet nmanufactured by Pergracel, P.O Box 671, U S. Route 1
Sout h, New Brunswi ck, NJ 08903-0671. Tap€ with such characteristics is also
avail able fromthe Nitto Denko Anerica, Inc., 55 N cholson Lane, San Jose,
CA 95134, and Wadsworth-Pacific Manufacturing Assoc., Palo Alto, CA

The franme nmay be injection nolded and is preferably fornmed of plastics such
as pol ycar bonat e, polypropylene acrylonitrile butadi ene styrene (ABS), or
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8 present embodiment be considered in all respects as
illustrative and not restrictive, reference being made to the
appended claims rather than to the foregoing description to
indicate the scope of the invention. '



_MHAT IS CLAIMED: 1. A device for storing and transporting electronic

devi ces’ such as sem conductor chips, conprising: a franme having a
top side, a bottom side, a periphery, g8 and a window within the

peri phery, . a device supporting nmenber traversing the w ndow,

t he devi ce supporting nenber having on a tacky side, the tacky side
bei ng adapted to hold a el ectroni c device, . the electronic device being
adherabl e to the tacky side wi thin the wi ndow first, " the top
side having a first stacking structure, and the bottom si de having a
second stac St . cooperative with said first stacking
structure t the devices to be stacked

he,
device of cllaim B dgwics rfqlhé riqg ﬁ%l&ﬁ?@‘sﬁqlﬂ'&’lﬁ ee}tes‘:tar‘?%ﬁ%e%e‘ﬂ%?@e

portion, andidie a5 UM SSRifdue: s_-,ty{ltgfg Urconisr s irRf£ss sized to cooperate
with said first stacklng structure. . The device of claim2, wherein

t he device supporting member is a th|n flexible film 4, The devi ce of
claim 3, whereind hrdmd rhawimg taadiom sinle he recetom ssbded a meele;@lesrbi t he

Wi ndow. and a window within the periphery,
a device supporting member traversing the window,

the device supporting member having on a tacky side, the
tacky side being adapted to hold a electronic device,
the electronic device being adherable to the tacky side
within the window first,

the top side having a first stacking structure, and the
bottom side having a second stacking structure
cooperative with said first stacking structure thereby
allowing the devices to be stacked.

2. The device of claim 1, wherein the first stacking .
structure is a raised flange portion, and the second stacking
structure is a recess sized to cooperate with said first
stacking structure.

3. The device of claim 2, wherein the device supporting
member is a thin, flexible film.

.4. The device of claim 3, wherein the film is attached to
the recess around the edges of the window.

5. The device of claim 1, wherein the tacky side is
washable.
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5. The device of claimi1, wherein the tacky side is washable.
9 6. The device of claim3, wherein the filmis conprised of plastics:
sel ected fromthe group consisting of polygesters, ethylene-vinyl acetate
copolynmers, polyvinyl chloride, and polyolefins. 7. The device of claim
3, wherein the thickness of the filmis in the range of 70 microns to 150
m crons. 8. The device of claim1l, wherein the device supporting nmenber
is athin filmwth an adhesive |layer formng the tacky side. 9. The
device of claim1l, wherein the frane has a substantially square shape.

10. The devige ofrgbajavicevBereiginhg, f vherand thangiake iRotbmpeiredsed of
static d|SS|p§t|ve mat eri al . 11. Tge devi ce of Cl%Lnll, wher.el n .t he
adhesi ve proPeRFFEESoFeLRELGANEEPTtAPIGPUR: FPNSESHIET B EOJIET ESs
el ectromagne¢thyledeavingl abeteby cepeadgmagst heodlysdnydnichldeniides fanaim t he

adhesi ve. polyolefins.

7. The de#ice of claim 3, wherein the thickness of the film
is in the range of 70 microns to 150 microns.

8. The device of claim 1, wherein the device supporting
member is a thin film with an adhesive layer forming the
tacky side. '

9. The device of claim 1, wherein the frame has a
substantially square shape.

10. The device of claim 1, wherein the film and frame are
both comprised of static dissipative material.

11. The device of claim 1, wherein the adhesive properties
of the adhesive are greatly reduced by exposure to ,
electromagnetic radiation, thereby releasing the electronic
device from the adhesive.

12. The device of claim 1, wherein the electromagnetic
radiation is heat.

13. The device of claim_l) wherein the electromagnetic
radiation is ultraviolet.
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12. Thé device of claim1l1, wherein the electromagnetic radiation is heat.
13. The-device of claim1, wherein the el ectromagnetic radiation is

ultraviolet. 10 14. A device for
storing and transporting el ectronic deV|ces such as sem conduct or chi ps,
conpri si ng: a frame having a top side, a bottom side, a periphery,
and a wi ndow within the periphery, athin, flexible filmwth two
surfaces covering the wi ndow, the thin, flexible filmhaving on
.one surface an adhesi ve | ayer, the adhesive |ayer being adapted to

hol d a Rlurabbbﬁvq e&%ﬁlE%Bfangeﬁhﬁe%rakgidﬁﬁ¥€g (ﬁr?nlékag§f3és

bei ng attachabl'e the adhes ocat1 ons
within the wsHgbwas semicoaduetess ci ﬁpﬁheCDMHﬂyﬁhﬁgﬁe and a raised
flange around the wi ndow on the top side

a frame having a top 51de, a bottom side, a periphery,
and a window within the periphery,

a thin, flexible film with two surfaces covering the
window,

the thin, flexible film having on one surface an
adhesive layer, the adhesive layer being adapted to hold
a plurality of electronic devices, the electronic
devices being attachable to the adhesive layer at a
plurality of locations within the window,

Yoz s,

a recess in the bottom side, and

a raised flange around the window on the top side
wherein the raised flange of one of the devices mates
with the recess of another device, thereby allowing the

devices to be stacked.

15. The device of claim 14, wherein the film is attached to
the recess around the edges of the window.

16. The device of claim 14, wherein the adhesive layer is
washable.

- 17. The device of claim 14, wherein the film is comprised of
plastics selected from the group consisting of polyesters,
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wherein the raised flange of one of the devices nates with the recess
of "anot her device, thereby allow ng the “devices to be stacked. 15.
The device of claim 14, wherein the filmiss attached to the recess around

t he edges of the w ndow. 16. The device of claim 14, wherein the adhesive
| ayer is washabl e. 17. The device of claim 14, wherein the filmis:
conprised of plastics selected fromthe group consisting of polyesters,

et hyl ene-vinyl acetate copol yners, polyvinyl chloride, and polyol efins.

18. The device of claim 14, wherein the thickness of the filmis in the

range of 70 QEHgPQEeFQiEg? HEE&QSé-cg &9 mEQ@,d§$h 1Ay 1CkR1Bride, WMaRIEI N
t he adhesi ve properties the a heS|€e Vayer are Qgreatly reduced by
exposure to BPL¥PLBEARAeti c radiation, thereby rel easing the el ectronic

device fromthe adhesive. '

18. The device of claim 14, wherein the thickness of the
film is in the range of 70 microns to 150 microns.

19. The device of claim 14, wherein the adhesive properties
of the adhesive layer are greatly reduced by exposure to

- electromagnetic radiation, thereby releasing the electronic
device from the adhesive.

20. The device of claim 19, wherein the electromagnetic
radiation is heat. '

21. The device of claim 19, wherein the electromagnetic
radiation is ultraviolet. '
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20. Thé device of claim19, wherein the el ectromagnetic radiation is heat.
21. The ‘device of claim 19, wherein the electromagnetic radiation is

ultraviol et. 12 - 22. A device for
storing and transporting electronlc deV|cé% 'such as sem conduct or chi ps,
conpri si ng: a frame having a top side, a bottom side, a periphery,
and a wi ndow within the periphery, “a thin, flexible filmcovering

t he wi ndow, the thin, flexible filmhaving on one surface a washabl e
adhesi-ve | ayer, the adhesive |ayer being adapted to hold a plurality
of electron| dev C e Iec ronic devi ces .hei ng .att.achabl e, to. the
adhestve | ay 87 at Pavic® B85 SEPETNG, 2pge tERNT NG (hOT SAR N (Bt
t he ele§ucbna§ semiconduecitnyg ghipser edmprising:a recess in the botton1
si de, and a raised fIange around t he wi ndow on the top side

a frame having a top side, a bottom side, a perlphery,
and a window within the periphery,

a thin, flexible film cove#ing the window,

the thin, flexible film having on one surface a washable
adhesive layer, the adhesive layer being adapted to hold
a plurality of'electrqnic devices, the electronic .
devices being attachable to the adhesive layer at any
location on the thin film within the window, and the
electronic devices being uncovered,

a recess in the bottom side, and
a raised flange around the window on the top side

wherein the thin film is attached to the recess around
the edges of the window and wherein the raised'flange of
one of the devices mates with the recess of another
device, - thereby allowing the devices to be stacked.

23. The device of claim 22, wherein the film is comprised of
plastics selected from the group consisting'of polyesters,
ethylene-vinyl acetate copolymers, polyv1nyl chlorlde, and
polyolefins.

24. The device of claim 22, wherein the thickness of the
film is in the range of 70 microns to 150 microns.
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wherein the thin filmis attached to the recess around t he edges of

t he wi ndow and wherein the raised flange of- one of the devices nates
wi th the recess of another devi ce, . yiegreby all owing the devices to be
stacked. 23. The device of claim 22, wherein the filmis conpri sed of

pl astics selected fromthe group consisting of polyesters, ethylene-vinyl

acetate copol yners, polyvinyl chloride, and polyoleflns 24. The device
of claim 22, wherein the. thlckness of the filmis in the range of 70
mcrons to 150 m crons. 13 25. The.

devi ce of cl @im 2 S er.t of_ the .adhesive are ':
gr\e:atly reduglér’d b?/' e""ﬁ%érg'rc% g éﬁg&ﬁr géﬁg Z’ﬁp I%ﬁ‘ft es[J'hveer i r%"e’aesﬁ ng
t he el ectronPé #bei ed ﬁowﬁtheeaqmesmﬁq redﬂ@edﬂby(ﬁquaunﬁ tﬁzm n|25
wherein the @h%%%&%ﬁﬁ%ﬂ%&h% &%@hﬁﬁéeﬂ '%h@?@hﬁ ré&éaﬁgﬂﬁ‘%ﬂ@‘éﬁé@tf%ﬁién

25 mhereln t.he .ele trona%netlc radiation is travi o
device from the adhe51ve.

'26. The device_of claim 25, wherein the electromagnetic
radiation is heat. |

27. The device of claim 25, wherein the electromagnetic
radiation is ultraviolet.
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14 "28. A device for storing and transporting el ectronic devices such
as sem conductor chips, conprising: a frame having a top side, a
bottom si de, a periphery, ~and an opeﬂ4mﬁndom1wﬁthin t he peri phery,

a nmenbrane covering the open w ndow, t he nenbrane having on its top
surface an adhesive | ayer, the adhesive | ayer being adapted to hold a
plurality of electronic devices, the electronic devices bei ng
attachabl e to the adhesive Iayer at any | ocation on t he menbrane
within the window, and the el ectronic devi ces bei ng uncovered,

wherein the esiye,prp %les of fthe adhesive | ayer are reatl
reduced by e%%QSUr% q% %$ PHnbRELRE and trapsgpe BﬁngtﬁéPSE§°PéFe§§WH§es
the el ectronisucle\asesemi@énditieoreships pf compris2fig: wherein the

el ectromagnetic radiation is heat. 30. The device of claim 28, mhereln

the el ectromagnetic radiation is ultraviolet.
a frame having a top side, a bottom side, a periphery,

and an open window within the periphery,
a membrane covering-the'open window,

the membrane having on its top surface an adhesive
layer, the adhesive layer being'adapted to hold a )
plurality of electronic devices, the electronic devices
being attachable to the adhesive layer at any location
on the membrane within the window, and the electronic
devices being uncovered,

wherein the adhesive properties of the adhesive layer
are greatly reduced by exposure to electromagnetic
radiation, thereby releasing the electronic device.

29. The device of claim 28, wherein the electromagnetic
radiation is heat.

30. The device of claim 28, wherein the electromagnétic
radiation is ultraviolet.
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