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W THEN THE TRAY FIELD OF THE | NVENTI ON 5 The present

i nvention relates generally to handling, packaging, storing and skl ppitegzo ~ O
integrated circuit conmponents or chips=and~ nore particularly, to a tray

for housing one or nore chips and protecting the chip agai nst damage and to

an apparatus for accurately 10 - placing a chip within the tray w thout
causi ng danage to the chip. BACKGROUND OF THE I NVENTION Integrated circuit
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t'ypical Iy include numerous el ectrical |eads extending therefromand are
are’tranaported fromthe chip ARKEPLOFLRSR TAVEMRROM, o cctronics ¢
manuf acsurers, chip The present invention relates generally to

handling, packaging, storing and shipping integrated

circuit components or chips and, more particularly, to a

tray for housing one or more chips and protecting the

chip against damage and to an apparatus for accurately

10. - placing a chip within the tray without causing damage to
the chip.

BACKGROUND OF THE INVENTION
Integrated circuit components or chips
15 typically are made of semiconductor material and include
a desired electrical circuit formed therein. The chips
also typically include numerous electrical leads
extending therefrom and are very fragile and sensitive
to adverse handling. )
20 Such chips are transported from the chip
- manufacturer in bulk to electronics manufacturers, chip
distributors or the like. Distributors typically break
a bulk of chips into smaller quantities for shipment to
small ﬁanufacturers, resellers, repair facilities,
25 individual users etc. '

In order to protect smaller quantities of
chips against damage, a distributor typically places one
or more chips in some type of tray or other container
and packages the tray and chip for shipping. If more

30 than one tray is required, existing trays typically are
arranged in a stack and are banded together with tape or
some type of strap, as illustrated in FIG. 2, to prevent
the stack from falling apart and causing damage to the

,chips.
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smal | er trayghiginate damage which typically includes damage to the
. electrical leads from the chip. Automated pick-and-

5 place systems typically can perform this task, but are
extremely expensive and complicated and are not
available to many chip distributors.

Trays for use with such automated pick-and-
place systems rely on positioning of existing trays from
10 a chamfered co:nér'ot the tray. Such corner
positioning, howéver, is not precise due to the
tolerances involved and can lead to mispositioning and
damage to the chips.
It therefore would be desirahle to provide a
15 tray for integrated circuit components or chips which
accepts one or more chips therein, protects the chip
against damage during handling, storage and shipping and
can be connected to a like tray by an engagement member
formed from the same material as the tray. The
20 invention also provides a cost effective apparatus for
" use by a distributor or the like to transfer chips from
bulk containers to the trays without damaging the chips

or associated electrical leads.

25 | SUMMARY OF THE INVENTION
The invention'provides'for'safe handling,

packaging, storing and shipping of integrated circuit
components or chips, particularly for smaller quantities
of chips, which typically is useful for chip

30 distributors. In one aspect of the invention, a tray is
provided for housing one or more chips in a protective
manner. In another aspect of the invention, an
apparatus is provided for accurately and safely
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locking member is readily activated by a user,

preferably in a "twist-lock" manner and does not damage

the chips in the tray. Preferably, two trays are

secured where a bottom tray holds a desired number of

10 chips and the top tray is empty and merely serves as a

cover to retain and protect chips in the bottom tray.

The transfer apparatus of the invention
preferably is a manually activated pick-and-place type
mechanism that readily can be activated by a user to

15 transport chips from a bulk tray or similar container to
the tray of the invention. Upon holding of a chip by a
vacuum head, an operator can readily position the chip
for exact placement with respect to the tray which is
precisely positioned on the apparatus for accurate -

20 placement. '

' Numerous other features and advantages of the
present invention will become readily apparent from the
following description of the invention, the claims and
the accompanying drawings.

25 '

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a tray of the
present invention includihg an integrated circuit chip
illustrated in partial section and positioned in one

30 pocket portion thereof:

FIG. 2 is a perspective view of a plurality of

prior art trays secured together with a strap;



bul k conmtainers to the trays w thout danmaging the chips or associated
electrical leads. 25 SUMVARY OF THE | NVENTI ON The

i nvention provides for safe-handling, packaging, storing and shipping of
integrated circuit conponents or chips, 4particularly for smaller quantities
of chips, which typically is useful for chip 30 distributors. 1In one
aspect of the invention, a tray is provided for housing one or nore chips
in a protective manner. In another aspect of the invention, an apparatus is
provi ded for accurat el FI8nd3sisenyside. slevasionalr vAgwcREpEWD: &xays k

storage contgenghé Efeéaﬁt|iﬁ@ehﬁibﬂeiiiﬁﬁtrléin r 8¥alkihfe ofNepal ion is

designed to be stackable with one or nore other Tike tray$S and i ncl udes
trays:;

FIG. 4 is an enlarged exploded perspective
5 view illustrating the alignment structure of the trays
of the present invention:;

" FIG. 5 is an exploded perspective view of a
twist-lock engagement member of the invention along with
portions of two trays of the invention illustrating

10~ securing of the trays by the engagement member;

FIG. 6 is an enlarged perspective view of a
portion of the bottom of a tray of the invention
illustrating details of the twist-lock engagement of the
engagement member of the invention;

15 FIG. 7 is a enlarged fragmentary cross-
sectional view of a portion of a tray and engagement
member illustrating details of the engagement

therebetween;
_ FIG. 8 is a perspective view of the pick=-and-
20 place apparatus of the invention;

FIG. 9 is an enlarged fragmentary perspective
view of an alignment member of the apparatus of FIG. 8;
and _ _
FIG. 10 is an enlarged bottom perspective view
25 of the chip gripping head of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
While this invention is susceptible of
- embodiment in many different forms, the specification
30 and the accompanying drawings disclose one or more forms
as examples of the invention. The invention is not
intended to be limited to the embodiments described, the
scope of the invention being pointed out in the appended
claims. '



5 a-l ocking nmember to secure the trays together. The |ocking nenber is
readily activated by a user, preferably in a "tw st-1ock” manner and does
not damage the chips in the tray. Preferably, two trays are secured where a
bottomtray holds a desired nunber of 10g - chips and the top tray is
enpty and nerely serves as a cover to retain and protect chips in the
bottomtray. The transfer apparatus of the invention preferably is a
manual |y activated pick-and-place type nechanismthat readily can be
activated by a user to Rér easérefs@estriptpenfrtheadbulicet aad or sinilar
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present i nventSoh becone readl 1y apparent fromt L owing
descri i on ResielonsentIbrwilhebe| dndergheod, however, tha

device and apparatus of this invention may be
manufactured, stored, transported and sold in an
orientation other than the positions described.

Some of the figures illustrating the

10~ embodiments of the device and apparatus of the present
invention show convention components, structural details
and mechanical elements that will be recognized by one
skilled in the art. The detailed descriptions of such A
elements, however, are not necessary to an understanding

is of the invention and, accordingly, are not presented
herein.

Referring to FIG. 1, a tray of the invention
is generally designated by the reference numeral 10.

The tray 10 is utilized to house one or more integrated
20 . eircuit chips 12 to protect the chip 12 durzng handling,
' packaging, storing and shipping.

As FIG. 3 illustrates, the tray 10 can be
stacked to provide a top cover to the bottom tray 10 or
to increase the number of chips 12 in a particular

25 shipment. To maintain at least two trays 10 in a
stacked configuration, a twist-lock fastening or
engagement member 14, illustrated in FIG. 5, is
utilized. _ :

As FIG. 8 illustrates, the tray 10 preferably

30 is designed for use with a pick-and-place mechanism 16
that accurately assembies_chips 12 to the tray 10
without damaging the chip 12. The mechanism 16
preferably is manually activated, is substantially



t he accoenpanying drawi ngs. 25 BRIEF DESCRI PTION OF THE DRAWNGS FIG 1 is
a taop plan view of a tray of the present invention including an integrated
circuit chipillustrated in partial section and positioned in one 30

pocket portion thereof; FIG 2 is a pergpective view of a plurality of

prior art trays secured together with a strap; -4- FIG 3 is a side

el evational view of two trays of the present invention illustrating :
stacking of the trays; FIG 4 is an enlarged expl oded perspective 5 Vi ew
i | lustrati ngpdbhtabléeganinnovesuchipe a2 firem balk cbntadnerssast tionvention;

the tray 10 as described in detail below.
Details of the tray 10 will first be provided .
followed by a detailed description of the structure and

5 operation of the mechanism 16.

' As FIG. 1 illustrates, the tray 10 is
substantially rectangular in sﬁape and is integrally
formed from plastic or similar material. Preferably,

' the material of the tray 10 is heat resistant to enable

10 processing of the chip 12 within the tray 10 if desired.

_ The tray 10 includes a predetermined number of
pockets or sockets 20, one each for a respective chip
12. Although four pockets 20 are illustrated, the
nunber of pockets 20 can vary as desired.

15 Each pocket 20 is configured to accept the
particular shape of the chip 12 which in this embodiment
is square. The particular shape of the pocket 20,
however, can vary to accommodate the chip 12.

The pockets 20 are interconnected by a base

20 portion 22 and an outer frame portion 24. The base

" portion 22 is configured to accept the twist-lock
engagement member 14 while the outer frame portion 24
adds stability to the tray 10 as well as spacing and
. stacking of trays 10.

25 ' Each pocket 20 includes a base 26, an
upstanding square or rectangular platform 28 and a
central aperture 30 through the platform 28. The
platform 28 supports a body 12a of the chip 12 while
"qullwing® type leads 12b of the chip 12 can extend over

30 the edge of the platform 28. _

To precisely align the tray 10 with respect to
the pick-and-place mechanism 16, each tray 10 includes
one or more aligmment or registration notches 32
positioned on the exterior surface of the outer frame



FIG 5 ts an expl oded perspective view of a tw st-lock engagenent nenber of
the.invention along with portions of two trays of the invention
illustrating 10- securing of the trays by the engagenent nenber; FIG 6
is an enlarged perspective view of a portion of the bottomof a tray of the

invention illustrating details of the tw st-lock engagenent of the
engagenent nenber of the invention; 15 FIG 7 is a enlarged
fragmentary cross- sectional view of a portion of a tray and engagenent
member il uspbetm detai Theohotich 2203rovddes eisdati Forna FIG 8 is a
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5 In a preferred form of the invention, the tray
10 includes three notches 32. One notch 32a is
positioned on a first minor side 34 of the tray 10 and
two notches 32b and 32c are positioned on a second
opposite minor side 36 of the tray 10. Two opposing
10 major sides 38 and 40 of the tray 10 preferably do not
include any notches 32.

For orientation of the tray 10 with respect to
the mechanism 16, the notches 32b and 32c are positioned
equidistant from a longitudinal axis of the tray 10 and

15 the notch 32a is aligned with the notch 32b. Thus, the
notches 32 provide aligmment with respect to the
centerline of the tray 10, rather than the corners or
edges thereof, which provides increased accuracy in
positioning the tray 10 on the mechanism 16.

20 As FIGS. 3 and 4 illustrate, in order to stack

 two trays 10 one on top of the other, a top side 42 of
each tray 10 includes an upstanding ridge 44 about its
periphery having at least one cut-out 46. A bottom
. side 48 of each tray 10 includes a depending ridge 50

25 about its periphery having at least one protrusion 52
for seating within the cut-out 46.

Preferably, a cut-out 46 and corresponding
protrusion 52 are provided along each side 34-40
proximate the middle thereof. It is to be understood,

30 however, that the number, size, shape and position of
the cut-out 46 and protrusion 52 can vary so long as
they cooperate to provide the desired stacking.

In order to secure two trays 10 together in a
stacked relationship, the twist-lock engagement member



DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Wil e this invention is
suscepti bl e of enbodinent in many different forns, the specification 30

and t he acconpanyi ng draw ngs di scl ose one or nore forns as exanples of the
i nvention. The invention is not intendeg t0 be limted to the enbodi nents
descri bed, the scope of the invention being pointed out in the appended

cl ai ns. For ease of description, the device and apparatus of this

i nvention are described in typical operating positions and terns such as
upper, | ower 14hcanzbet utitizcedar eAst FiIGzes dllustxfatem)c&he t hese 5
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of this inven be manuf act Ur e sold in an
orientation BrRéerah tnnrpéategynalyesvrnuddleq meumbers 56

depending from a side thereof. The leg members 56

5 extend through apertures 58 formed in the base 22 of the
trays 10 and are secured to a back side 60 of a tray 10
as described herein.

Each leg member 56 includes a first proximal
end 62 connected to the base 54 and a second opposite

10 distal end 64. Preferably, the length of the leg
members 56 is selected for accommodating two trays 10,
but the number of trays 10 accommodated by the leg
members 56 can vary.

As FIGS. 5-7 illustrate, the distal end 64 of

15 the leg members 56 includes a ball member 66 connected
to the leg members 56 by a member 68 extending
transverse to each leg member 56. The ball members 66
seat within corresponding sockets 70 formed in the back
side 60 of the tray 10. -

20 Accordingly, after insertion of the ball

' members 66 of each leg member 56 through the apertures
58, the engagement member 14 is twisted clockwise until
each ball member 66 is seated within a respective socket
70. To assist in turning of the engagement member 14,

25 the base member can include a slot 72 for a screwdriver
or similar article.

To separate the trays 10, the engagement
member 14 merely is twisted counterclockwise to
disengage the ball members 66 from the sockets 70. The

30 leg members 56 then are removed from the apertures 58.

It is to be noted that the engagement'member_
14 provides clamping of the center of the trays 10 which
are designed for slight flexing of the base 22 of the
trays 10 during installation of the engagement member



Some of -the figures illustrating the 10- embodi nent's .of the device and
apparatus of the present invention show convention conponents, structural

details and mechanical elenments that will be recognized by one skilled in
the art. The detailed descriptions of_,sgich el ements, however, are not
necessary to an understandi ng 15 of the invention and, accordingly, are

not presented herein. Referring to FIG 1, a tray of the invention is
general ly designated by the reference nuneral 10. The tray 10 is utilized
to house one 1. MThe LRy chaliles tite rengdgahens nénber p1otest the chip
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5 increased gripping of the outer frame portion 24 to
increase the stability of the stack. )
Preferably, a top tray 10 in the stack does
not contain any chips 12 and merely serves as a cpver to
maintain and protect the chips 12 in a bottom tray 10 of

10 a stack. If desired, however, chips 12 can be placed in
a top tray 10 qf a stack and secured thereto in another
manner.

Details of the pick-and-place mechanism 16 now
will be provided. The mechanism 16 is preferably
15 designed for orthogonal movement and substantially
includes a base 80, a movable arm 82 and an integrated
.circuit chip aligmment and gripping head assembly 84
having a head portion 84a. .
Briefly, in opetation, the head assembly 84
20 includes a slight suction which holds a chip 12 for
' removal from a bulk storage container or tray 18 and
placement within a pocket 20 of a tray 10. The
mechanism 16 substantially is manually activated and
precisely positions the chips 12 without damage to the
25 chips 12 or the leads 12b.
: The base 80 includes a first portion 86 for
placement of one or more trays 10 and a second portion
88 for placement of chips 12 carried by the bulk carrier
container or tray 18. The first portion 86 includes two
30 engagement pins 90 for each tray 10 positioned for
insertion with the notches 32a and 32b of the tray 10.
Thus, the pins 90 precisely position the trays
10 on the base 80 so that the trays 10 cannot readily
move thereon. It is to be noted that the pins 90 and/or



utilized. As FIG 8 illustrates, the tray 10 preferably 30 I s designed
for use with a pick-and-place nechanism 16 that accurately assenbl es chips
12 to the tray 10 without damaging the chip 12. The mechani'sm 16 preferably
is manual ly activated, is substantial ky3o =portabl e and noves chips 12 from
bul k containers 18 to the tray 10 as described in detail below Details of
the tray 10 will first be provided foll owed by a detailed description of
the structure and 5 operation of the mechanism16. As FIG 1 illustrate,
the tray 10 irotaliss 42 icdn \be e:ephgzedarwithmeo'emrielemeagsascy f or med

from pl astic y %g'am l@le ’?Aﬁlié& pracisd Podit ﬁitﬁ" rQ%\PLEE goay 10
Is heat resista to enab proces ng 0 .1e c thin the tray
10 i f desire® centerline of the tray 10 is provided
. To ensure accurate positioning of a chip 12
5 within a desired pocket 20 of a tray 10, the mechanism
16 includes a positioning system including a locator arm
92 in operable connection with the head assembly 84 and
a corresponding location plate 94 on the base 80. The
locator arm 92 includes two locator pins 96 for
10~ insertion within desired corresponding apertures 98
positioned within the location plate 94.

When the pins 96 are aligned with two
apertures 98, the head 84a of the head assembly 84 is '
precisely positioned for placement of a chip 12 within a

15 desired pocket 20 of a tray 10. As FIG. 9 illustrates,
to ensure alignment and prevent binding of the pins 96
within the aperture 98, one pin 96a has a ball tip 100
with a relieved shaft 102 above the ball 100 while the
other pin 96b is formed as a flattened spear tip 104

20 with a full size shaft 106 above the spear tip 104.

' The movable arm member 82 includes first and
second portions 108 and 110 having a belt system therein
for providing the orthogonal movement as is known in the
art. The first portion 108 is connected to the base 80

25 through a support 112 and a vacuum line 114 runs through
the first and second portions 108 and 110 for attachment
to the head assembly 84. |

A pick-up assembly 116 is connected to a
distal end 118 of the second portion 110 to which the

30 head assembly 84 and the locator arm 92 are secured.
Additionally, to assist an operator in positioning the
arm 82, a finger wheel 120 is positioned atop the pick-
up assembly 116.




The tray 10 includes a predeterm ned nunber of pockets or sockets 20, one
each. for a respective chip 12. Al though four pockets 20 are illustrated,

t he nunber of pockets 20 can vary as desired. 15 Each pocket
20 is configured to accept the particul afy shape of the chip 12 which in
this enmbodi nent is square. The partlcular shape of the pocket 20, however,
can vary to accommodate the chip 12. The pockets 20 are interconnected by a
base 20 portion 22 and an outer frane portion 24. The base portion 22 is
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preferably includes a groove 124 formed therein.

The pick-up assembly 116 includes a first
spring (not illustrated) mounted therein for assisting
in raising and lowering the entire arm 82 for pick up of
the chip 12 and movement thereof. Additionally, to

10 assist an operator in "feeling” the location of the chip
' 12 and preventing damage to the leads 12b of the chip
12, a light spring (not illustrated) is positioned
within the head assembly 84.
~ As FIG. 10 illustrates, the head 84a includes
15 a stem 126 and a chip engagement portion 128. The stem
126 includes a groove 130 positioned about its periphery
for snapping engagement of the stem 126 to the piék-up
assemblf 116. To locate the stem 126 with respect to
‘the pick-up assembly 116, the groove 130 includes a
20 detent 132 for seating of a corresponding member (not
' illustrated) within the pick-up assembly 116.
The chip engagement portion 128 conforms to
the shape of the chip 12 and, in this embodiment, is a
- substantially square or rectangular planar member
25 including depending side walls 134 pasitioned about its
periphery. To assist in locating the head 84a with
respect to a chip 12, the walls 134 are tapered outward.
Additionally, to enable release of the chip 12 upon
vacuum cut off from an aperture 138 and ensure that the
30 vacuum will not hold unless the chip 12 is properly
positioned, the side walls 134 include a passage 136
proximate each corner.
' ) In operation, one or more empty trays 10 are
positioned on the first portion 86 of the base 80 and a



30 t he edge of the platform 28. To precisely align the tray 10 with
respect to the pick-and-place nechani sm 16, each tray 10 incl udes one or
nore alignment or registration notches 32 positioned on the extérior
surface of the outer frane -7- port+cxR24. The notch 32 provides a seat
for a corresponding pin of the nmechanism 16 to precisely position the tray
10 with respect to the nmechanism 16 as explained in detail below 5

In a preferred formof the invention, the tray 10 includes three notches
32. One not chbalk mstpéxutrare380wiahfarpptsnnéa1§Wdaaxqeonnmhsrtmuy 10 and

two notches 32Ry d1§2§saPssEEibhaansﬁ PHle?5386AApBRRIBH BaTorOY de 36

of the tray 10. Two oppos maj, or nd_40_of the tray 10
preferably dPase 8 An operator grips the finger wheel 120 and
moves the arm 82 to position the head 84 above a chip 12
5 positioned in the bulk matrix tray 18. The head 84 is

lowered and the chip 12 is positioned within the
confines of the side walls 134 for engagement with the
vacuum from the aperture 138.
When the chip 12 is properly positioned within
10~ the head 84a, the vacuum takes hold and the chip 12 can
be lifted out of the bulk matrix tray 18 upon lifting of
the finger wheel 120 and arm 82 such as in the direction
of arrow "A", for example. The arm 82, head assembly 84
and head 84a are then moved in the direction of arrow
15 np®, for example, to a position above a pocket 20 of a
tray 10.
Upon lowering of the head 84a, the pins 96 of
the locator arm 92 align with apertures 98 of the
- locator plate 94 which correspond to the position of the
20 selected pocket 20. Once the chip 12 is positioned
" within the pocket 20, the button 122 of the finger wheel
120 is depressed to shut off the vacuum and release the
chip 12 from the head 84a. The process can be repeated
until the desired number of chips 12 is provided to a
25 tray 10.

To prevent chips from falling off the tray 10
and protect the chips 12, the tray 10 positioned on the
mechanism 16 can be secured to another tray 10 by the
twist-lock engagement member 14 as described above. The

30 trays 10 then can be stored or shipped as desired.
' Modifications and variations of the present
invention are possible in light of the above teachings.
It is to be understood that within the scope'of the



i ncl ude- any notches 32. For orientation of the tray 10 with respect to the
mechani sm 16, the notches 32b and 32c are positioned equidistant froma

| ongi tudi nal axis of the tray 10 and 15 the notch 32a is aligned with
the notch 32b. Thus, the notches 32 prew3le=alignment with respect to the
centerline of the tray 10, rather than the corners or edges thereof, which
provi des increased accuracy in positioning the tray 10 on the nmechani sm 16.
20 As FIGS. 3 and 4 illustrate, in order to stack two trays
10 one on topcbaimactbendnventiop maycbsopspcticrd: pxherothadl ydes an
upstanding ri } gghery having at |east one cut-out 46. A
bottom si de i%g%?fgggﬂﬂy?agsﬁggsﬁgﬁudes'a dependi ng ridge 50 25 about
its periphery having at |east one protrusion 52 for seating w thin-the
cut-out 46. Preferably, a cut-out- 46 and correspondi ng protrusion 52 are
provi ded al ong each side 34-40 proximate the mddle thereof. It is to be
under st ood,



30 however, that the nunber, size, shape and position of the
and protrusion 52 can vary so long as they cooperate to provide
stacking. In order to secure two trays 10 together in a stacked
rel ationship, the tw st-Iock engagenent nenber -8- 14 can be
As FIG 5 illustrates, the engagenent nebter 14 incl udes_a base
and preferably four integrally forned | eg nenbers 56 dependi ng

the base 22 of the trays 10 and are secured to a back si

cut - out 46
t he desired

utilized.
nmenber 54
ro ]

ing Troma-side-
thereof. The | og nmenbers 56 5 extend t hrough apertuym"ﬂiﬂml('"ﬁ’ﬂllﬂmp

as described herein. Each | eg nenber 56_includes a first. proXimal wen
connected to the base 54 and a second mte 10 di stal end 64.. -

Preferably, the length of the |eg

1. A tray for integrated circuit components, comprising:
a base portion;

a plurality of pockets connected to said base portion and positioned in
a predetermined pattern about said base portion, each pocket capable of

accepting an integrated circuit component therein; and

fastening means for ready connection of said base portion of said tray
to another article, for releasable engagement therebetween, for repeatedly
engaging and disengaging said tray to said article and for flexing of said base

portion between said pockets for increasing gripping between an outer edge

of said tray and said article.

2.  The tray as defined in claim 1 wherein said base portion includes at least one
‘aperture extending therethrough and said fastening means include an

_engagement member having at least one leg member for insertion through
said aperture and for twist-lock engagement of said tray with said article.

3. The tray as defined in claim 1 wherein said base portion is positioned
~ substantially in a center of said tray and said base portion flexes during
fastening with respect to outer edges of said tray to provide gripping of said

outer edges for increased stability.

4, A tray for integrated circuit components, comprising:

at least one pocket configured for operably accepting at least one

integrated circuit component; and

alignment means for accurately positioning a centerline of said tray

with respect to another article.



menbers. 56 i s selected for accommodating two trays 10, but the nunber of
trays 10 accommpdated by the | eg nenbers 56 can vary—As—FGS5-7

illustrate, the distal end 64 of 15 the | eg marrbe ' bal |
menber 66 connected to the lI'eg nenbers 56 by a nenber ﬁmmﬁ“ﬂwm\‘m
transverse to each | eg menber 56. The bdd menbers 66

correspondi ng sockets 70 formed in the back side 60 of the tray 10. 20~
Accordingly, after insertion of the ball menbers 66 of each | eg nenber 56

through the apertures 58, the engagenent menber 14 is tw sted clockw se
until each_ball  menber,, 66 is eated thin a res ectlve spocket, 70. To

assi st i n ur ni gnanualiyoperablesysiem forfransperiingan integra GECUt compenentan
i ncl ude a sl ot S te the
fréni BlletcSx dr\lﬁhdﬁﬁ stmsg%raxﬁf §mgbﬁ§u}]3?en§ﬂ’mﬁcl Hig! o't

trays 10, the engagement ne ’Iy 1S tw ste
di sengage the ball @Wr@%ﬂ?bﬂﬁ&%ﬂ%?@ fer operab yacceptmg at

least one integrated circuit component; and
an apparatus for transporting said component, said apparatus including

a first portion for accepting one or more trays and manually activated
transport means for holding a desired component from bulk, for readily
transporting and accurately locating said component with respect to said
pocket of said tray and for releasing said component for proper positioning
with respect to said pocket.

6. The system as defined in claim 5 wherein said tray includes an alignment
member for registration with said first portion of said apparatus for precisely
positioning a centerline of said tray with respect to said apparatus.

7.  The system as defined in claim 5 wherein said apparatus includes at least one
arm member for orthogonal positioning of a head of said arm member, said
head having a vacuum in operable communication therewith for holding said
component and including a switch for cutting off the vacuum and releasing
said component from said head.

8. The system as defined in claim 7 wherein said apparatus includes a locator
plate for operable communication with at least one locator pin connected to
said arm member for pésitively locating said head with respect to said pocket
of said tray. |



30 Feg nmenbers 56 then are renoved fromthe apértures 58. It is to be:
not ed that the engagenent nenber 14 provides cl.anping o Ha;srBengeblaed
trays 10 which are designed for slight flexing of the base ETI

10 during installation of the engagenent nenber -9- 14,

enabl es the engagenent nenber 14 to nove into position and prevents a top

tray 10 from damaging a chip 12 in a bottfo® tray 10 of the stack. At the
same tinme, flexing of the base portion 22 provi dﬁ é i ncreased %ri ppi ng
1G. |

of the outer frame portion 24 to |ncrease tgr&? st of the st
Preferably, a top tray 10 izghh o] optai n any chipsf12 and
merely serves as a cover to ﬁ’?@ d jpet (ﬁG :g él/l/ZZBn a bottom
tray 10 of 10 a sta pl aced in
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a top tray 10 of a stack and secured thereto in another manner. Detail s—of—

t he .pi ck- and- pl ace nmechanism 16 now wi |l be provided. The m&PhSSrH

16 i s
preferably 15 desi gned for orthogonal novenent and subst e"qzeplac"d
i ncl udes a base 80, a novable arm 82 and an integrated ci rcym m ,LM,I
al i gnment and gri ppi ng head -assenbly 84 having a head porti ! Y,
I n operation, the head assenbly 84 t2)§ I ncl udes a slight suction which
holds a chip 12 for renoval froma l/k?’storage container or tray 18 and

pl acement within a pocket 20 of a tray 10. The nmechani sm 16 subgtaatially
I's manual |y activated and precisely positions theEleﬁlZ 7t iU mage
to the 25 chips 12 or -the |l eads 12b. The base 80 lﬂ- !

portion 86 for placenent of one re trays 10 d ./!o bpi=t==gn| 88
for placenmgfit of chips 12 carr'eglé?t& bul k cartWer ¢¥n] YA =1 618
The first pportion 86 include® ' /@D’ 2




30 engagenént pins 90 for each tray 10 pogi§j.qped.for insertion with
t he .not ches 32a and 32b of the tray 10. Thus, e
position the trays 10 on the base 80 so that J I

@ci sely

nnot readily
nove thereon. It is to be noted that the pins -10- notches 32
can be replaced with any other el enents sg$lgﬂg as the desired precise
positioning with respect to a centerline _/ e tray 10 is provided. To
ensure accurate -positioning of a chﬂééZJg wi thin a desired pocket 20
of a tray 10, the mechanism 16 inclfudés. 2&pos@yoni ng system including a
| ocator arm 92 in operable cogg; tion w heth¢ad assenbly 84 and a
corresponding location plate 94 o ;. i he | ocator arm 924 nclu
two | ocator pins 96 for 10- I nsg sd¢sired r espondi

122
1O

apertures 98

des
118 120




positiponed within the location plate 94. When the pins 96 are aligned with
two, apertures 98, the head 84a of the head assenbly 84 is precisely
positioned for placenent of a chip 12 within a 15 desi red pocket 20 of
atray 10. As FIG 9 illustrates, to ensure alignnment and prevent binding
of the pins 96 within the aperture 98, one pin 96a has a ball tip 100 with
a relieved shaft 102 above the ball. 100 while the other pin 96b is forned
as a flatten}i@ﬁm W ' § FORI ACCURSYELY.PEACING/A t he
spear tip 10 novabl e arnlégﬁ%éﬁnqggAFﬁgPudes first and second portions
108 and 110 having a belt sysCQMPONENEWITHEN THEGRAX ng t he ort hogonal
"nmovenent as is known in the art. The first portion 108 is connected to the
base 80 25 t hrough a support 112 and a vacuumline 114 runs through the
first and second portions 1(8STRACT COF OTEB!DESCDOAUREOD t he head assenbly
84. A pick-up assenbly 116 is connected to a distal end 118 of the second

portion 110 to which the
A tray for housing integrated circuit

‘components or chips and an apparatus for transporting

5 the chips to the tray from a bulk supply of chips. The
tray protects the chip against damage during handling,
étorage and shipping, can be readily and repeatedly
connected to another like tray in a releasable manner
and is designed for positive alignment with respect to

10 the apparatus. The apparatus is manually activated and
readily transports the chip without damage.

H This Sheet Has Been Repl
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30 - head assenbly 84 . and t he Iocator ar mi9&heattis BEA HERA ed Addi t hoaalsby-o-

to assist an operator in positioning the ar wheel 120 is’ .
posi tioned atop the pick- up assembly 116. ﬂﬂ Hu[mgmmw\eel 120 S
preferably includes a button 122 for activati uum line 114 with _
respect to the head-84a To assist in pressing the button 122 and noving .. -
the head 84a, the button 122 5 preferably .includées..a groove_124 forned
therein. The TRANKFOR AZCOMRONENT AN AN APRABATUS FOBA WBLACING 4t r at ed)
“nmounted therein for assistin y'0 the entire arm 82 for
pi.ck up of the chip 12 and %%venéﬁF§¥QgF§@?THE$¥*|onalIy, to 10 - .
assi st an operator in "feeling" the location: of the chip 12 and preventing

damage to the | eads 12b of the chi 12 ali ri (not |IIustrated) S
_positioned _ g ‘8 “‘g

.A'tray for nousing'integrated circuit
-_componénts or chips bnd_qnfapparatus for transporting
5 " the chips to the tray from a bulk supply of chips. The
- tray protects the chip against damage during handling,'
‘storage anad shipping, can be readily and repeatedly
connected to another like tray in a releasable nanner |
and is designed for positive alignment with respect to |
10  the apparatus. The apparatus is manually activated and
readily trahspotts_thd chip'ﬁithout damage. -
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. | g aum.".’c..--!'." St -'*:»E.ﬂ:a
within the head assenbly 84. As El G, 1 eeli’kiﬁa%édrat es, the headlﬁﬁ%tﬁ‘ntﬁ] udes

e
15 . & stem126 and a chip e on 128  The stem 128™i‘hcl Bbedn
a groove 130 positioned about :-lmﬂ ﬂ Lor Snappi ng engageneat 4Qf 4 h_e[

stem 126 to the pick-up assenbl ! te the stem-126 with respecf B

to the pick-up assenbly 116, the groove 130 includes a 20 detent 132
for seating of a correspondi ng nember (not| g}l ustrated) within the pick-up
assenbly 116. The chi p engagenent portion { conforms to the shape of the
chip 12 and, in this enmbodinent, is a substanti al IFlgua're or rectangyl ar
pl anar nenber 25 I ncl Udil?’ depen@'t g st waLls 1 4 "posi ti oned fabout

€

Its periphery. To assist in 3PCr cLa® chip

12, the walls 134 are ta 4 J ease of
the chip 12 upon vacuq? A aperpir e 138 A CnAIITe) the 30
vacuum wi I I not hol d unl loperHy—posrtyoned, si de
wal I's 134 include a pl2€ 1
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proxi mate each corner. In operatiaon, one or nore enpty trays 10 are
positioned on the first portion g6 hisiShee s BagiReflitbe@ind a -12 - bulk
mat'riXx tray 18 with a potentially | ,ﬂ% chips 12 is positioned on
the second portion 88 of the base § grips -the finger wheel
120 and noves the arm 82 to position the head above a chip 12 5
positioned in the bulk matrix tray 18. The head 84 is |owered and the chip
12 is positioned within the confines /3 he side walls 134 for engagenent
with the vacuum fromthe aperture 138. Wien the chip 12 is properly
positioned within 10- t he head 84a, the vacuumtm | d ageAtg-chip 12
[ 5 = I?é

can be lifted out of the bulk matrix tray 18 upon
wheel 120 and arm 82 such as in the direction

.
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of arrow "A", for exanple. The arm 82, TheabeetisBadilpy, 34, and head 84a are
then noved in the direction of arrow 15 ' xanple, to a position
ahove a pocket 20 of a tray 10. Upon | owulﬂlgmmlﬂﬁ,ﬁead 84a, the pins 96
of the locator arm92 align with apertures ocator plate 94 which
correspond to the position of the 20 sel ected pocket 20. once the chip
12 is positioned within the pocket 20, the3p@ ton 122 of the finger wheel
120 is depressed to shut off the vacuum and rel ease the chip 12 fromthe
head 84a. The process can be repeaf@§@n@! the desired nunber of chips 12
is provided to a 25 tray 10. To preve M3 fromfalling off the tray
10 and protect the chips 12, (08 ed on the nechani %rdn 16 can

be secured to another tray 10 by { ngagefrr?xg menber as
descri bed above. The-3Q ¢ stor or shi ppe
desired. Mdificarions and , le)
- N 118
\\\ ) IZO
AN @

as122
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i nvention are possible in light of the above teachings. It is to be
understood that within the scope of the * - 13 - clains the invention may
be practiced other than specifically described. 14 1. A tray for
integrated circuit conponents, conprising: a base portion; a plurality of
pockets connected to said base portion and positioned in a predeternined
pattern about said base portion, each jgocket capable of accepting an
integrated circuit conponent therein; 7and fasteni ng neans for ready
connect i on RAYOFOR R2GOMPONENTAND AN APRARATYS FORACAURATELY PACING &r

rel easabl e engagenent thereQa&ﬂSSREN;QhThﬁQ$ﬂE%HAQ

ABSTRACT OF THE DISCLOSURE

A tray for housing integrated circuit

components or chips and an apparatus for transporting
L the chips to the tray from a bulk supply of chips. The
tray protects the chip against damage during handling,
storage and shipping, can be readily and repeatedly
connected to another like tray in a releasable manner
and is designed for positive alignment with respect to
10 the apparatus. The apparatus is manually activated and

readily transports the chip without damage.

Figure 5
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engaging and di.sengaging said tray to said article and for flexing of said
base portign between sai d pockets for 4ncreasing gripping between an outer
edge of said tray and said article. 2. The tray as defined in claim1l
wherein said base portjion includes at |east one aperture extending

t her et hrough and said fasteni ng nmeans include an engagenent nenber having
at |l east one |l eg nenber for insertion through said aperture and for

tw st-1ock engagenent of said tray with sald3article. 3. The tray as
defined in claim1 wherein said base portion is posr';ﬂh)n d substanti Idy in
a center of said tray and said base pér I on %(Ibexes d -na fasteni ng a4 h

respect to outer edges of said6hr ayAt r/aV5 20pi of I d t er edges
for increased stability. 4. tr%?)f of i ntd Lef?ﬁ:q(?ﬁﬁnﬁ% ts,
conprising: at |east one Pt e imaer Rg) at | east

. . . y’4
one integrated ci rcuit 1€ s ~eans—ror—ated raet30
positioning a centerlifeg i\s N (w; ﬂ cle.
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5. A manual |y operable systemfor transporting an integrated circuit
conponent frombulk to a tray for handlimng, storage and shi pping,
conprising: a tray having at |east one pocket configured for operably
accepting at |east one integrated circuit conponent; and- an apparatus for
transporting said conponént, said apparatus including a first portion for
accepting one or nore trays and manually activated transport neans for

hol ding a desired conponent frombulkp $gr readily transporting and
accurately locating said conponent with respect to said pocket of said tray
and for rel easing said conponent for proper positimg ch LS

sai d pocket. 6. The system as defined in claim5 el sAi/0

i ncludes an alignment nenber for registration with said f#

sai d apparatus for precisely positgges ngga centerl ijpe—of
E1GR

respect to siid apparatus. 7. gol m as defined i
Ieas?

sai d apparat s i ncl udes at pember for @Q SHagNg8sityoni ng
of a head of |sai d arm nef@® et Ng a Vacupd

comuni cati o there A fponent and i wi tfch
for cutting ¢ff the vacss , AR [e) a b=, | 8.
The system as I ne< ' j 227 4 | ogdt or
Z
1
“

This is the replacement sheet

Date: g \:EB 'lm



N
S g

g

plate for operable communication with at |east one | ocator pin connected to
sai-d arm nmenber for positively locatirng said head with respect to said

pocket of 'said tray.
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