DESCRI PTI ON' TAPE APPLI CATI ON PLATFORM AND PROCESSES THEREFOR TECHNI CAL
FIELD 5 W095/30243 This invention relates to processes forpataiydbaeaksr i N9
integrated circuits, articles useful in manufacturing operations, and
articles manufactur ed usi ng such processes. Mre particularly, this '
invention relates to platfornms for applying tape to integrated circuits and
for carrying .integrated circuits oDESORIFFION utilizing wire bonds or tape
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ri sk of s hmascmrfunmo@as Inadegit sroessary\inineatty Sdses to provide more interconnections per IC
chip. Despite the increase in density, IC chips have also grown in size to accommodate the larger
number of individual circuits, gates or bits required for the expanded functions. IC chips have
20 - increased in size, not only in length and width, but also in thickness. For those integrated circuit
chips which use wire bonding or TAB for their interconnections, these trends have created some
problems m manufacturing the products in which IC's are used. For example, wire bond pads
positioned along a medial axis of a large IC chip require relatively long wires to reach circuitry or
bonding pads off the chip. If the chip surface is above the plane of that circuitry, there is a risk of
25 shorting the wires to an edge of the chip, perhaps by contacting the chip's own substrate, for
example. Long bond wires tend to sag, causing further risk of short circuits. Long bond wires are
sometimes also moved about during transfer-moldrng encapsulation operations. For IC chips
having bond pads posrtroned along peripheral areas as well as along a center axis, there are
_ additional problems of potentral interference between wires bonded to pads of the various sets of
30 pads Some mtegrated circuit designs are affected by high vanabrlrty in bond wire lengths. Larger
and thicker chrps require better control of the dre-bond "glue line," i.e. the thlckness of the layer
holdmg the IC chip die in place.

In high-performance integrated circuits such as high-speed memories, the higher swrtchmg
frequencles have been accompanied by increased problems due to the inductance of leads, making it
35 important to have interconnections with shorter lead lengths. Noise occurring in high pérformance
integrated circuits is troublesome because the inductance of the interconnections causes ringing. In
some environments, electromagnetic interference (EMI) can induce noise if there is improper
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5, 2217, 338se$n}9n3) bxmgpa&ageKuui:mgzam & kétl' h%u?gcal rgc':s&?s x%the bottom surface for an IC chip,
and a top-surface slot communicating with the recess. Contact pads in the region of the slot may be
connected with conductors on the top side of the carrier, and a number of carriers may be stacked,

20 and interconnected with each other by S-clips. The package of the Hinrichsmeyer et al. patent also
alleviates some of the problems mentioned above.

DISCLOSURE OF INVENTION

It is an object of this invention to provide a platform for easy handling and alignment of IC
chips during wire bond or TAB operations. Another object of the invention is to provide methods
25 forapplyinglapeoranadhesivelayertothesurfaceofanICchipwithreducedriskofmechanical
damage to the IC chip. Another object is to provide electrically insulating tape applied at
appropriate interfaces during manufacture of assemblies containing IC chips. Another object of the
invention is to provide a process for interconnecting IC chips to other circuitry using a tape
application platform. Yet another object of the invention is to.provide a platform that can remain
30 with the IC chip in its end-use environment. Yet another object is to provide improved electrical,
mechanical and thermal performance throughout the useful life of an IC chip after serving as a tape
application platform during manufactnnng Another object of the invention is to provide a
platform that can absorb mechanical stresses generated during manufacturing operations and that
can absorb stress due to mismatches of thermal expansion coefficients between an'IC chip and the
35 circuitry to which it is to be connected. Another object of the invention is to provide a platform
that has a thermal expansion coefficient compatible with the expansion coefficient of the IC chip.
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A platform serves to carry an integrated circuit chip for handling and alignment through
wire bonding or TAB operations, provides at least one interconnection, and suppoﬁs the IC chip in
its use environment. The platform has a substantially planar base with at least one slot passing

. through the base and extending approximately the length of an IC chip (which may have one or
25 -more rows of wire-bond pads, some of which may be disposed near a chip axis). Such an
- integrated circuit chip is mounted to the platform's base with tape, which may provide electrical
insulation and preferably provides at least one adhesive surface. There are many suitable materials
and forms which we describe collectively as "tape.” The tape may be made of Kapton polyimide
material Uplex polyimide material, Teflon PTFE material or the like with heat or pressure activated
30  adhesive or epoxy adhesive. It may be a cast or contained adhesive or epoxy with or without a
" backing layer, or it may be a thermoplastic or thermo-setting plastic preform. The row of wire-
bond pads or IC chip axis is aligned with the platform slot. If the chip has more than one row of
wire-bond padé, the platform may have more than one slot (one slot for each row of pads). If more
than one chip is mounted to the platform, the platform's base has one or more slots for each chip as
35 appropriate. Circuitry may be printed on one or both major surfaces of the platform, e.g. on the
side of the platform opposite the side to which the chip is mounted with tape. For some high speed
" aﬁi)lications, the circuitry is preferably made to have a relatively high sheet resistivity, to
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15  increased resistivity, and a thermal expansion cqefﬁclent that is-compatible with the expansion of
the IC chip material. Alternative embodiments preferred in other applications include a metallized
- ceramic glass/metal or metallized plastic base. All of the embodiments, while substantially planar,
may incorporate a recess surrounding the slot. When included, the recess is wide enough to
accommodate the IC chip, and preferably not of such é_,depth as to position the chip bottom surface
20  to be coplanar with the platform bottom surface. Embodiments with recessed chips have
advantages in that the overall thickness of the assembly is small, and the IC chip is better protected
from mechanical damage ' '

In a simplified embodiment of the platform, there is no circuitry other than a ground and/or
- power conductor and in that embodiment the platform may be stamped from a sheet of metal such
25 as a copper-containing alloy, or preferably from a clad or laminated composite metal of appropriate
thermal expunsion, ¢.g. Cu-Invar-Cu, Cu-W alloy, Mo, Mo clad with Cu, etc. For efficient
manufacturing, platforms are made in a conitinuous strip having side rails with sprocket holes.
Afier assembly and bonding, the IC chip, its bonds, and a surrounding portion of the tape.
application platform may be encapsulated with epoxy or the like. If appropriate, a portion of the
30 next higher level of circuitry surrounding the platform and IC chip may be included in the
encapsulation. When the platform base has a recess surrounding its slot or slots, the encapsulation
can cover the entire recess and surrounding base on one side and the bonds, slot, and surroundmg
base on the other side. Thus a recessed base also has advantages in encapsulation.

A manufacturing process using the platform includes preparation of a substantially planar
35  platform base having a slot (optionally within a recess), preparation of a tape suitable for adhesion
to the platform base, lamination of the tape to the base, alignment of an IC chlp to the slot (w1thm a
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15 Figure 4 shows a perspective view of a third preferred embodiment.
Figure 5 shows a perspective view of a ourth preferred embodiment.

~ Figure 6 shows a plan view of a segment of a base used in the second preferred
-embodiment of the invention.

_ Figure 7 shows a plan view of a segment of a base used in the third preferred embodiment
20  of the invention. '

. Figure 8 is a flow chart showing the steps of a manufacturing process in accordance with
the present invention.

Figure 9A shows a top view illustrating a tape application platform embodiment in use.

" . Figure 9B shows a cross-section view illustrating a tape application platform embodiment
25  inuse. ' ' - : .

. Figures l:OA and 10B réSpectively show atop view and cross-section view illustrating a
fifth embodiment of the tape application platform. ' -
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 This material is listed, for example, in the "Electronic Materials Handbook" (T™),
Volume 1 Packagmg (1989) ISBN 0-87170-285-1, pubhshed by ASM International,
Materials Park, OH 44073

20 , FR-4; A particular conventional tetra-functional epoxy laminate material, also listed in the
same reference ' '

PTFE: Polytetrafluoroethylene
. TAB: Tape automated bonding

tape: In addition to its conventional meaning, including thin flexible substrates coated on
25 _ one or both sides with adhesives, this term is intended here to include layers of
thermoplastic or thermo-setting plastic, cast or contained adhesive or epoxy, or
preforms of adhesive material cured or activated by pressure, heat, radiation or other
means.
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Figure 4 shovs aASrbpumisdiguiel, thedape applisatiop pletfornyhas abase 10, avish tiayrbewntirely

j planar on both of its major surfaces or may have a recess 130 on one or both of its major surfaces.

In Figure 1, optional recess 130 is shown in its preferred location on the side of base 10 where IC
15 chip 20 is to be mounted. Base 10, in]_areferred embodiments, has at least one planar major

surface, which in the embodiment of Figure 1 is shown as the top surface.

IC chip 20 has bonding pads 140 (shown in the embodiment of Figure 1 as arranged mostly
in rows, although a row arrangement of bonding pads 140 is not necessary to the invention). A slot
30 extends through base 10, from one major surface to the other, allowing access to bonding pads
20 140 during assembly of the tape application platform. Optionally, additional slots 40 extend
through base 10 to allow access to other additional bonding pads 150. There is no signiﬁcant
- difference between bonding pads 140 and bonding pads 150 in this context; they are identified
separately only to more dlearly point out the reason for optionally providing additional slots 40.
Preferably, slot 30 is substantially co-extensive with one dimension of IC chip 20, i.e. it is about as
25  long as the chip. Slot 30 is preferably at least as long as any row of bonding pads 140 with which
. itis aligned. Because Figure 1 is partially cut away, the end of slot 30 nearer to the reader is not
visible. In the preferred embodiment shown in Figure 1, tape strips 50 are applied to base 10 on
either side of slot 30. Conductive metal bus elements 60 and 70 are applied to tape strips 50.
Conductive metal bus elements 60.a'mi" 70 may be copper or copper alloys clad, laminated or plated
30 with other metals, such as noble metals. Bus element 60 may be provided for connection to one
voltage of the IC power supply, for example, and bus element 70 provided for connection to a
different voltage. Or, alternatively, one of bus elements 60 or 70 may be provided for connection to
an electrical ground. Additional tape stﬁps 80 are applied to the remaining major surface of bus
elements 60 and 70. Wire bonds (not shown) may be made between selected pads 140 or 150 and
35 bus elements 60 or 70 as described below with reference to Figures 10A and 10B. IC chip 20 is
“aligned with slot 30 and optional slots 40, and applied to both tape strips 80. Preferably, in
-aligning IC chip 20 with slot 30, bonding pads 140 are aligned with the centerline of slot 30. While
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base used in the third preferred enbodi ment 20 of the invention. Fi gure
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10 holes Printed clreum'y 90 and/or edge-connector contacts 100 may be lammated, clad or plated
with metals such as noble metals. In some simpler apphcahons, prmted elrcmtry 90 may be
replaced by a continuous eonductlve layer that is not pattemed as printed circuitry, or that is | ‘
mmlmally patterned by merely being separated by a gap mto two electrically disjoint areas (for
example for providing a power supply voltage bus and a ground bus on one or both major surfaces
15  of base 10). Where the bus functlons are provided by conductors on base 10, optionally with
plated-through-holes in base 10, it may be possible to eliminate bus elements 60 and/or 70 and also

“eliminate one of tape layers 50 or 80, atiachmg IC chip 20 with one tape, e.g. 80.

_ -Base 10 may also be adapted for carrying other components in addition to IC chip 20.
These additional components may include discrete eomponents s_ueh as resistors and deeouphng
20 capacitors, or may be surfaee-mount devices 110 and 120 as shown in Figure 1. Printed circuitry
(not shown in Figuie 1) on one or both major surfaces of base 10 may be provided to interconnect
additional components such as devices 110 and 120 with IC chip 20. .

L The preferred embodlment shown in Figure 1 is especially useful for memory IC chips 20,

sueh as 16 Mbit memory chxps having bonding pads 140 and 150 allgned along one or more rows

25  as shown in Figure 1. Materials preferable for use in ‘base 10 include E-glass/epoxy lammate, FR-
4 Tetra-functional epoxy laminate, E-glasslB’l‘-blend lammate E-glass/polynmde laminate, and e-
PTFE/epoxy lammate (the latter available from W. L. Gore & Associates). For compatible
‘thermal expansion, polyimide materials such as Keviar may be used in base 10. Conventional
methods of laminating these materials with conductive layers, drilling, plating, and patterning

30  printed circuitry on the card material are used to make base 10. A recess 130, if required, may be
provided by pre-punching a layer of the card material before lamination. Slots 30 and/or 40 inay
be made by conventional methods. |

For applications in more severe environments, other materials such as alumina ceramics
might be selected for the material of base 10. If base 10 requires a recess 130 surrounding slots 30
35  and/or 40, it may be made by laminating two or more layers of green sheet punched with different
size slots: one size for slot 30, for example, and a larger si;e for recess 130 to surround it, and then -



10 conventional deposition nethods (e.g. silk screening,
printi ngvo8s3mm transfer, or the like) I1C Integrated ciRGUWIISDIBAr: A
known al | oy ‘cont ai ni ng about 64%iron and 36% ni ckel, which may contain
about 0.2% carbon 15 . E- gl assg Conventi onal. gI ass-epoxy printed
circuit material, which may ‘have multipie | ayers and printed ci rcuitry af
copper or ce-fieing the laminated stack: Marieus glasses preglasgiceraimigs rwmg@usedpﬁ materialsdbroct r oni ¢

Materi al Sbkarldbomé chGMofnﬁ{ehmdasz&%Moémmmfﬁm%wo 285- 1,
publ i shed gﬁf erna l‘gﬁ% ]I\/aterlals Park, OH 44073. 20 FR4:
A particuf %Wﬂ\? °s'f 2Minctional epoxy |aninate material, also
listed in the sane reference PTFE:. Pol ytetrafl uoroet hyl ene TAB: Tape '
aut omat ed bondibmanyapeferred smbeditnanis i the tpe application platfarm, e canductivalgyer imc| udi ng

t glh n f4 eanicﬁ ﬁhttb&élfcai‘tﬁ%oﬁ{taﬁb@ tterRed’on one or bothlmaéor Stllrfacescﬁfgas@rlo E&Ellih s%fnéets with
adhesi ves 1 S i S in ere ncl ude S er.nopl astic or
t her no- s ePRUSEHPE §§‘{?? °‘°?,’§f§st 93&1? %?%&ﬁnmﬂ%ﬁ '8%’5“519%1‘ orms of
adhesi ve [Patticulady fochlglesbeatmmuty apptmdodsya pghorssistivity cohdmtlve mmhahd:anwducrr ot her

means. %% %B{? Wﬁggl o E;kkg. Sarfdk §F €r red
enbodi nment s o‘li¥ ape app i cat] on p%at o) eéslcrl b | n {uﬁﬂ &

speci fi catﬂF"'dWe" ly fetgsnd QBat ar e
fairlyo COIii’ﬂIhﬁ:‘éteﬁ&ddOBnullnneters, andevenmore preferablybeMeenOOIS millimeters and 0.065

. millimeters. In terms of conventional printed circuit conductor specifications, the preferred range is

1/10 oz. to 10 oz., but even more preferred between 1/2 oz. and 2 0z. With these preferred
thicknesses, the preferred range of conductor resistivity for the high-speed applications mentioned
is greater than 10 ohm-centimeters, and even more preferred, greater than 75 ohm-centimeters. In

15  terms of sheet resistivity of the conductive layers, the preferred range is between 10,000 ohms per
square and 100,000 ohms per square, and even more preferably between 15,000 ohms per square
and'50 000 ohms per square. Of course, for iower speed circuits and many other applications it is
preferable to minimize the resnsuvnty of the conductive layer from whlch printed circuitry 90 is
patterned. '

20 X Iri addition to its resistivity, an important property of the conductive material used in the
tape application platform is its thermal expansion coefficient, which preferably is compatible with
the thermal expansion of IC chip 20. The dominant materials with respect to thermal expansion in
various IC chips are semiconductors such as silicon, germanium and gallium arsenide. Preferred
embodiments of the tape application platform use conductive layers having thermal expansion

25  coefficients that match the coefficients of these semiconductor materials. Even more preferred are
conductive layers whose expansion coefficients are intermediate between the IC chip semiconductor
expansion coefficient and the coefficient of the next level of circuitry, so as to help accommodate
differential expansion. A preferred conductive material meeting these objectives is a composite
film having layers of different metals combined in suitable proportions to achieve the desired

30 - thermal expansion. For some apphcat:ons a two-metal composite may be used, provided
p;eeautlons are taken to allow for bending due to differential expansion between the two sides of

" such a composite. A preferred conductive material is a clad or laminated composite with three
layers having the same metal on the two outer layers. An especially preferred composite has three
layers, of copper, Invar alloy and copper respectively. Even more preferred is a clad or laminated

35 composite in which copper, Invar and copper are laminated (by cladding) in percentages of 1% to
25% copper, 50% to 98% Invar, and l% to 25% copper respectively. Most preferred is a clad
lammate cons:stmg of 5% t0 12.5% copper 75% to 90% Invar, and 5% to 12.5% copper



i ncorporate all or nearly all of the valuable features in one enbodi nent.
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_ embodunent, base 10 has no pnnted circuitry; both of its major surfaces are conductive over their
20 . entire area.. Figure 3 shows an exploded perspective view of the same second embodiment shown in
Figure 2. Referring to both Flgure 2 and Figwe 3 helps to clanfy the followmg description of this
embodiment.

_ In the embodiment of Figures 2 and 3, base 10 has a single slot 30, which is aligned with
bonding pads 140 of IC chip 20. Base 10 has optional extensions 340 which are bent out of the
25  major plane of base 10 as shown in the figures. ‘Of course only the major portion of base 10
remains planar after extensnons 340 are bent out of plane. Extensions 340 may be used to provide
' connection of base 10 to a ground bus (not shown) on the next level of cxrcmtry Extensions 340
can also support IC chip 20 and the other parts of the assembly shown in Figure 2. Tape pieces 80
may be double-sided adhesive tapes, which adhere both to base 10 and to IC chip 20. Tape pieces
30 50 may be single-sided adhesive tapes which adhere to base 10 and serve to prevent bond wires 210
and 220 from contacting the conductive surface of base 10, Bond wires 210 connect bonding pads
140 to printed circuitry lands 90, passing through slot 30. Optional bond wires 220 connect
particular bonding pads 140 to base 10 and also pass threugh slot 30.

Figure 4 'sliews“a perspective view of a third preferred embodiment. This embodiment is
35  similar to the embodiment shown in Figure 2. It differs from Figure 2 only in that, after assembly,
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connect particular bond pads 140 to printed circuitry lands 90. Another embodiment (not shown)
would combine the number and arrangement of tape pieces S0 as in Figure 5, with the divided base

20 10 arrangement of Figure 4. The two disjoint bus elements as in figure 4 may then be separately
contacted by relatively short bond wires 220 from particular bonding pads 140, passmg over only
one of the two tape pieces 50 on each side.

Figure 6 shows a plan view of a segment of a continuous strip base used in the second
preferred embodiment of the invention. The structure shown in Figure 6 is a uniformly thin flat
25 strip. Figure 6 shows one segment and small portions of adjacent segments of a large number of
identical segments in a continuous strip. The strip is used with conventional lead-frame handling
‘equipment and methods. As shown in Figure 6, the strip has side rails 300 having sprocket holes
* /310 spaced continuously along its entire length. Each segment has at least one bar 320 extending
between side rails 300. Attached to bar 320 are one or more extension portions 340 supporting
30 planar portion of base 10 having a slot 30 (corresponding to base 10 and slot 30 of Figure 2).
Extension portions 340 may have narrowed portions 350 for ease of separating portions 10 and 340
from the remainder of the strlp in an excision operation. The entire continuous strip of Figure 6 is
- made of uniformly thin material suitable for base 10, preferably a preferred laminated composite
: metal material with preferred reéistivity and thermal expansion coefficient as described above. The
35  strip is otherwise made by conventional methods such as those used to fabricate lead-frame
material for IC chips. In use, tape strips 50 and/or 80 are applied to one or both sides of the strip
of Figure 6, and an IC chip 20 is aligned (with bond pads aligned to slot 30) and placed against a
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Q.

Figure 8 is a flow chart showing the steps of a manufacturing proéess in accordance with
20  the present invention, illustrating how the tape application platform is used. In Figure 8, in step
S1, a base 10 is provided, having a slot 30 and either printed circuitry 90, or a conductive surface,
or narrow leads. In step S2, tape 50 or 80 is dispensed, punched, or cut from a continuous strip, or
provided in a preform, and in step S3, applied to one side of the base. Punching out a segment of _
tape (S2) may occur simultaneously with application (S3 and S6). If tape is required on the second
25 side of the base (decision step S4), then additional tape 50 or 80 is provided (step SS); and applied
(step S6). The tapes used in steps S5 and S6 may be of different types than the tapes used in steps
S2 and S3. For example, tape for step S6 may have adhesive on both sides, while tape for step S3
‘may have adhesive on only one side, or vice versa. Or any of the tapes may be cast adhesive, or
contained adhesive or epoxy, or thermoplastic layers or thermo-setting plastic preforms. '

30 In step S7 of Figure 8, base 10 is aligned with an IC chip 20. Specifically, one or more
slots 30 and/or 40 in base 10 are aligned with bonding pads 140 and/or 150 on IC chip 20. When
aligned, IC chip 20 is placed (step S8) against a selected one of the tapes applied in steps S3 or S6.

'-If any of the tapes require curing, the curing is preferably done as a supplementary process step
(not shown in Figure 8) be’mek_m steps S8 and S9. In step S9, wire-bond (or TAB, etc.)

35 conmections 210 and/or 220 are made through the slot. Wire bonds 210 and/or 220 connect
bonding pads 140 and/or 150 on IC chip 20 with either prihted circuitry 90 or conductive surface
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Preferred -cavity 910 IC chip 20 would be supported in cavity 910 by the tape application platform during
. bonding of bond wires 210 and 220, and IC chip 20 remains supported by the tape application
20 platform after wire bonding. Encapsulation of IC chip 20, the tape application platform, and
surrounding portion of card 900 is not shown in F igures 9A and 9B.

‘Figures. 10A and 10B shows a fifth embodiment of the tape application platform, in which
bus elements 60 and 70 have double sided tape pieces 50 and 80 on both of their major surfaces,
and these hold IC chip 20 under a slot 30 in a platform base 10 which may be a circuit card. In

25 this embodiment, elements 60 and 70 are either made of a conductor or have a conductive layer on
at least their top surfaces. The tape application platform of Figures 10A and 10B serves as an
electrical shield or as power and/ or ground buses for IC chip 20. In the embodiment shown in

- Figures 10A and 10B, bus clements 60 and 70 would preferably consist of gold-plated nickel, or a
ceramic or plastic base metallized with metal layer(s) including a final conductive layer bondable

30  with conventional wire-bonding techniques. It will be apparent to those skilled in the art that bus
elements 60 and 70 in Figures 10A and 10B may be either separate electrically disjoint elements, as
for ground and a supply voltage or may both have a common electncal connection, e.g. to a
ground As mentioned with reference to Fxgure 1, a conductive area on a surface of base 10 may
be used with plated through-holes in base 10 in some apphcanons to provide the function of voltage

35 and/or ground buses, allowing elimination of bus elements 60 andlor 70.
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90% | nPar 3nd 880/, copper 10 respectively. Oher material s that
can be used include sintered copper-tungsten, for exanple, which can be

made with a conPigtred!2A dnkdd?Beliowaxseesnthiembodiniéneofthetherapplitatichtpiatomh whxi:lor

ther mal  expansd
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and the | i krame 12)@issot laminated to the surface of IC chip 20. IC chip 20 is back-bonded to a "down-
set" base 10, using for wcample a conventional low-meltmg eutectic alloy or epoxy die-bond
adhesive 1230, Or altematlvely, 1230 can be a double-sided tape Double-sided tape pieces 50
adhere to both base 10 and lead frame 1210. Single-sided lower tape pieces 80 have adhesive only
20 on their top surfaces and adhere only to bottom surfaces of bus elements 60, insulating bus
elements 60 from IC chip 20. Single or double-sided upper tape pieces 80 insulate bus elements 60
from lead fingers 1220 of lead frame 1210, and from wire bonds (not shown) which connect bond
pads 140 and/or 150 of IC chip 20 to wire-bondable areas on fingers 1220 of lead frame 1210.
Wire bonds may also connect lead fingers 1220 to bus elements 60. This embodiment provides a
25 relatively rigid lead paddlé assembly with lead-frame fingers held firmly in positioh for work holder
" clamping and for wire bonding. The symmetric disposition of lead frame material distributes
mechanical stress advantageously. Bus elements 60 can extend the full length of IC chip 20,
providing full-length continuous bonding areas for ground, shield, or power connections. Bus
elements 60 along with the upper tape pieces SO of Figure 12B may be omitted in some
30  applications, in which case single-sided tape 80 may adhere to lead fingers 1220, insulating them
from IC chip 20. '

A proceé_s using the embodiment shown in Figures 12A and 12B involves applying tapes
1230 and 50 to base 10, aligning IC chip 20 and placing it against tape 1230, to form a platform
base assembly. Tapes 50 and 80 are applied to bus elements 60 (if used) to form a optional bus
35 element assembly. This bus element assembly is aligned and applied to lead fingers 1220. Lead
fingers 1220 are aligned to IC chip 20 on the platform base assembly, attaching lead fingers 1220
to the platform base assefhbly by pressing against double-sided adhesive tape 50. If tabes 50



‘encapsul ants with high glass transition and | ow thermal expansion are
preferreWO%3g2se 1 al so shows addltlorjai: slots 30 and 4®Craisosesdsx i onal |1C
chips 20 on the sane tape 10 appl i cati®n platform although only one IC
‘chip 20 is explicitly illustrated in Figure 1. In principle, any nunber of

| C chips 20 can be nounted on the sane tape application platform For .
menory chi pslfor 86 eeqpiredfueing, dty axgiehesd. THen sire pond raercquhestiéng (ot showd ént Bgwrened by
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Fi gure 2 shows erspective view o? an especla Si e S co rrbodl ment
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of this enPOts¥trent is preferably nmade of the preferred conposite conductor
mat eri al s descri bed above. In this enbodi nent, base 10 has no printed

circuitry; : faces are conductive over their 20 entire
area. Fi guF‘QBQEEﬁL‘bEE‘EREW%@ﬁg perspective view of the same second

embodi ment shown in Figure 2. Referring to both Figure 2 and Figure 3 hel ps
to clarify the Fmbetswun@ersmd@gmpﬁmmemonum@mmﬁmmmwhclttlhemmgdl ment

of Fi guresc&b%rmsan Ws&ﬁ&&r&aﬂ&k%ﬁk&&e&%m Sndthi 8&htidhs N
bondi n 140, of I.C Chl"g'afo Base 10 ha ti ex e SI o s. 340 which

or - bl "o Bt fario et o fumpase ey ApRlaoRG \lires,
OF course oarhgsanﬂéchpjfmmamgmmmehtaMugthmmermmmm ensi ons

340 are bege. deg, connecti on
of base 10 to a groun Eﬁg%q%ﬁﬁ@m; on t e next eve ‘fé l&gglsrglwtry
Ext ensi ons Spagiallyfimpls B Pase Dy beAPompesity mefal shest stamped inpp o

assenbly sloentifudus leb@shth@la&'orst%QﬁenENeﬂﬁsbﬂ d&&gmmh? ﬂﬂbﬂﬂ&nﬁddﬂ&dtﬁmhve

may. bt e PectR bRl e P ot St Bt Bl LR ARREE 20,

" prevent bond wires 210 and 220 from contacting the conductive surface of
base 10. Bond wiWhils i peesens inmention bas hepn described sith mference t9raifew srgciie r cuitry | ands

90, passi NgmbéAthEsths dbripton isGiistrRR8 bf thOetniidn' 288 5280 6OGSAled as limiting
the invention. Various substitutions, additions and modifications may become apparent to those
skilled in the art without departing from the true spirit and scope of the invention as defined by the

20  appended claims. For example, the order in which process steps are performed may be varied, and

sub-assemblies may be assembled in separate operations. Many equivalent materials may be
substituted for the particular materials mentioned in the descriptions of the few embodiments
illustrated. For example flexible cirbuit materials such as metallized polyimide or Mylar films may
be substituted for base 10 and/or for printed circuit cards or boards to which the IC chip is bonded.




particul ar bondi ng pads 140 to base 10 and al so pass through slot 30.
Figure 4 shows a perspective viewof a third preferred Fgﬁﬁgdsggﬂb Thi's
enbodi n¥®9BW485  sinilar to the embodi ment shown in F Tt differs
fromFi gure Z onfy In that, after asae ly, 1 1 alignnent, placenent,
bonckmme AXga/ S1 on operation, Pase 10 of the tape application .
- pl g@!ﬂ"rmmimmmﬂmp has been | eft divj Egﬂ\ggnto two disjoint parts. This
enbodi rent ha&s an «advant age.of al |l ow ns “two. di sj oi nt conductive base 10
parts renmining to be used for two different voltage buses for I1C chip 20.
These two, b 1R DS, i 5
di fferentl'p)(’)il _r§|. y sugBﬁgﬁ%ﬁ%&@*‘?g’%@@ﬁg@é’ggﬁg or tlrﬁgfccﬁﬂ\l/\?m on of
base 10 by @icHeEWEy.SPMRIHIN8Kci si on operation, the other. el enents shown in

Fi gure 4 havg) atas iR fifstandistoond bis@sides rhelvifig m deast onessiat somrimenicating weithdothd i ngl y

nunbered el enents..of Figure. .2,  The simlarities and differences of the
ernbodiment s of © p&&i{%gnngs%éc%gafe%;?%, expl ai ned further by the description

bel ow r ef er r bitapethavifi fitst and s@ord-fapezides, gnd having adhesiveiop at leastong gEwaid fiystand
perspective Vi gorafiard sidedddhdler® foHt Radt 8k FEH@ekip @M sai@bast,aad i nvention. This is
simlar to the second preferred enbqdj e hown .i.n Figure 2 . but differs -
from t hat se@cﬂﬁ@“ﬁﬁ% . "ﬁwﬁéﬂﬂ%ﬁ%ﬁ@aﬁ%w&éﬁ%ﬁf"%‘%ﬁpe pi eces 50
and in the di spositding merabndotioncbf said ineg@@A cirduit chip tp said cBeuithier e are two

par al Joel t ape pieces 50 on each side of slot 30. The space between adjacent
tape pieces 50 on each side is provided to allow nmyltiple short bond wres
220 to coRt AdapeapnlBationplatiore as ip laim |, herein g3id 3pecomppises g1 lectrically ipg bond

W res 220 cgppfaqQt particul ar pads 140 to a conductive surface of base 10,
with short wire lengths and having support and insul ation provided by tape
pi eces 50. Qther (longer) bond wires 210 pass_ over both tape pieces 50 on
each si de3t & tamrapplicatiqnaplatfoow |as in diaim d, wheeein saigslot is cprextensiveiwith said ghipralong 50 ds
90. Apot her ,AERPLERFRfecida0t Shown)

4. A tape application platform as in claim 1, wherein said base has at least one recess of sufficient
size to accommodate said chip on at least one of said first and second base sides, said recess

including within it said slot.
20 | . |
5. A tape application platform as in claim 1, wherein said base has one or more of said slots for
each chip to be held thereon. '
6. A tape application platform as in claim 5, wherein said base has two of said slots for each chip
25 to be held thereon. ' C :

7. A tape application platform as in claim 5, wherein said base has three of said slots for each chip
to be held thereon.

30 8. A tape application platfoﬁn as in claim 1, wherein said base has at least one electrically-
conductive surface on at least one of said first and second base sides.

9. A tape application plaﬁ'orm as in claim 8, wherein said electrically-conductive surface
comprises a surface layer having resistivity greater than 10 ohm-centimeters.
35 | | | - |
10. A tape application platform as in claim 8, wherein said electrically-conductive surface
cofnprises a surface layer having' resistivity greater than 75 ohm-centimeters.



woul d co nunber and arrangenent of tape pieces 50 as.in Figure 5,
| Wﬁw%ﬁm 10 arrangement of Figure 4. TRETUSSASY oj nt

bus |gure 4 may then be separately contacted by relatively
sho mﬂ}m[wﬂﬂﬂ ﬂm fromparticul ar boq?ng pads 140, passing over only
one ®© pi eces 50 on each si Fi gure 6 shows a plan view of. a
segnment of a continuous strip base used in the second preferred enbodi nent

of "t he i nveht.i Hiape Fpplication platiermens drtiaim 8 wherdimsaideslegtricallysconductivorswiface hasi n f | at
25 strip. Fi %&Qes@uﬁgqmﬂgﬂeoamgfs wvard smal |l portions of adjacent
segnents of a |arge nunber of |dent|c? segnents in a continuous strip. The
strip is used with conventional |ead-franme handling equi pnment and net hods.
As shows i nlZi A tape agblication platforinms reclaimiSciwharein sakl chdficklmdonductivesatice hashol es
310 spaced con FTaTIE= VA=Y Walaly @g?;d]: t has at |east
one bar 320 ex%ﬂeeﬁdl ngb%s'et weenaus?%tzlg ralﬁ/%‘ggg&ﬁtl{)ac egﬁj ar 320 are one
or nore extension portions 340 supporting 30 pl anar portion of base 10

having a sl 03. Rtap¢applicativp pladorigad it clinbs uih&eﬂ@ddab&scaﬁﬁc&audﬁv&&fﬁoe%s
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exci si o operation. The entire continuous strip of Fi gure 6 I s made of

uni forny t h4.nA kapk appliedtion Piatfera ssm%nb@%erlﬂsm@a W R ed

| am nat ed conpgsite taI ter| é{}@?ﬁ%d res‘mﬁtl Vi t t her nmal
expansi on coef P‘?“éq“é ot herW| se nmade
by conventional net hods such as those used to fabricate | ead-frame materi al
for-1C chip nﬁ%gg to ne or both
si des of thz5 S{\ﬁpU%ﬁp}}m&t g , §n % ISB'% g" h bond
pads al Pgned tmf’é‘fsaé@)" lﬁﬂlllamfsa‘!i@@alp&iﬂm;:e 50 or 80 at

each segnent of the strip. After al i gnnent of each IC chip 20 to its

desired b b 10 d bgonds 220
entba. bod 16 7 o8 SR ol 29 ] Indas P %ﬁly%nmv%s Qds 220 are
‘comprises two or more metal layers

20 17. A tape application platform as in claim 16, wherein said electrically-conductive surface
' " comprises three metal layers.

18. A tape application platform as in claim 16, wherein said metal layers comprise metals
combined in proportions such that their composxte thermal expansion coefficient is compatlble
25 with the thermal expansion coeﬂi_clent of the integrated circuit chip to be held thereon.

19. Atape apphcauon platfonn as in claim 16, wherein said metal layers comprise metals
combined in proportxons such that their composite thermal expansion coefficient is compatible
~ with the thermal expansion coefficient of silicon, germanium or galhum arsenide.
30 , '
20. A tape application platform as in claim 16, wherein said metal layers comprise metals
combined in proportions such that their composxte thermal expansion coefficient i is between 5
parts per million per degree Celsius and 15 parts per million per degree Celsius.

35 21. A tape application platform as in claim 16, wherein said metal layers comprise copper and
Invar alloy.



tape applicat
. provided, \}?%"%‘
surface, or nat 2. $90/of saaictonduttive sorfgse Bger. t ape 50 or 80 i s di spensed, punched,'

- exci sed. (Any reqw—r—eel—beneH—ﬁg —aS—Of ext ensi ons 340, or physical offsets

are nmad ded at an a te stage of the proce
Fi gure ?’@%«6@2“% ﬂmu MII rrent of a conti nuousig?)lyﬁ%mga@e used in
the third preferr vention, simlar to Figure 6. The
enbodi ment of the cont| nuous strl p sh in Figure 7 corresponds to the -
third enb n C | equal ly
to Fi gur ety Rigbeapplsiod Mot as I ERBT e Tk by el o BB b 82

functi ons. |pommsompyer Invar alloyre of excision that base 10 of Figure 7
beconmes divided into two 10 di sjoint parts, because of the fact that slot
30 in Fig 20 to the next ar 320 of adj acent

segnent . %eﬁ}"’?ﬂ%éﬁé@%g’érﬂ Pﬂ?agsﬁggilr“el AV }}mﬁl “é’FfBS?i?HPéﬁ?g]gf Fi gur es

2 or 4 (opti ooppkd lgyervad énvaslayeg andi@ secondicoppeiar.st ri p approach of Figure 6-or ‘

7) may be used in a dual application of the invention to assenble
subassenblies for the enbodi nent of F| ure 1, Thus t e bus el e ts 60 15
and 70 of 2 fans application platizmyas)ipelaimy I3} SORPET ;‘QG’WPFF‘BH? for
example. In amlkaalldmlay&nphpﬁsaﬁmﬂtom%thﬂsmammdlcopperlayenoompmesll&ttoons may

be nude, suc(lg?n@t g’ff&sﬂﬁlﬁn@%ﬁﬁi'la s 340 of Figure 4 in the opposite

direction fr own 1n €4 in order to attach themto base 10 of
Figur® 1. Figure 8 is a flow chart showing the steps of a manuf.acturing

process i BsagGele E?lﬁ@udﬁ" laﬁ’o&pasmélﬁﬁl Brﬂ&.@éﬁsaidrﬂr&%pp@ﬂayer Hnib%’&é’s%%tﬂglgow t he
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or cut froma continuous strip, or provided ina preform and in step S3,
applied to one side of the base. Punching out a segment of tape, (S2) may

occur 1%5j m3b¢ M@lentﬂ?ﬁaﬁ‘bﬁ%ﬂﬁ%hwbﬁgnéﬁﬁ asggompries p ggtal materialo i red on

t he second 25 side of the base (decision step S4), then additi-onal tape

50 or 80 i rowdd g]ﬁ “g? "S'*?E §S used in
steps S5 5 d écﬁé r%?%s’ere %%Spe an ﬁ?asﬁseisgbﬁs?‘el I'n steps S2
and S3. For émtﬂﬂp#%eeltape for step S6 may have adhesi ve on both sides,
while tape for step S3

20 28, A’ tape applrcatron platform as in claim 26, wherein said base comprises copper, silver, copper
alloy, or silver alloy. '

29. A tape application platform as in claim 8, wherem said base comprises
Invar alloy, molybdenum, copper-ttmgsten, copper-iron alloy or smnless steel,
25 and said conductive surfaces comprise copper, silver, or a noble metal.

'30. A tape applicatiorr platform as in claim 8, wherein said slot has a longer anda shorter
dimension, and said conductrve surface is substantially co-extensive with said slot along said

longer dimension.
30 .
31. Atape apphcatron platform as in claim 8, wherein said electncally-oonducuve surface
_ comprises two or more drs,;omt oonductrve surfaces.
32. A tape application platform as in claim 31, wherein one of said disjoint conductive surfaces is
35 connected to ground potential. ' '

33. A tape application platform as in claim 31, wherein one of said disjoint conductive surfaces is
connected to a potential other than ground potential. '

fonshi ps and



may havexg%% Sive on only one side, or vice versa. O an?‘ of the tapes nmay
be cast e, cont aimed dUrI'eSI ve or epoxy,- or therfofS2B® | ayers
or therno- settln In step S7 of Fi gure 8,
base 10 is ali gn m l@l !ﬂs 201 §peC|f|caIIy, one or nore slots 30
and/ or 40 in base th bondi ng pads 140 and/or 150 on IC -
chip 20. When ali gned I1C chip 20.is placed (step.:S8) against a sel ected

- one of t he34.af¢pe appiication platforst aspisclam lowhe@éin salid bassaarriss pristes dirgpitry on &deast e
curing, the CygdJt9aid frsPifalsElomibade d9e as a supplementary process step (not
shown in Figure 8) between steps S8 and S9. In step S9, wire-bond (or TAB,
etc.) 35 connections 210 and/or 220 are made through the slot. Wre bonds °
210 andi or 322A tape apysticition platfomngasin claim1l4) Ghereinl Said basSédmprises GlassheppxyAtatesdat or :

ei ther print eﬂolgﬁ&q‘g&er -y 90 or conductive surface 1 3 areas on the base -
- 10 provided i or otherwise to printed circuit lands at the next

hi gher |l evel of circuitry (e.g..a circuit board): The process of -Figure 8

i s conpl et gd Amﬁmcﬁmptmlﬁaa&mwh&ﬁ%@b@mﬁségm BiEmatdrial énd/ or
220 made in st@g{) %areagncapsul ated. This may be done by various

conventi onal i spensing and curing. suitable encapsulant

i ncl udihg methods 5  of placing and CUI’I ng epoxy preforns, conventi onal
transfer mahdj 1R PR rm 416 iAtdi®Pbhas E’&Jr@hbé@'a gt 0O cover
bot h si des of ?ﬂ’gagétﬁre chlrtz)n c z"‘lill:ts d 10 andﬁfﬁg%

surroundi ng pmla'at@%tswt@&w@ema T8 appropr| ate) the surroundl ng
portions of the next higher-level of ci rcuitry to protect the 1C chip 20

and its bongs n 10

Fi gures 9A gné%é% ?ﬂﬁa@ﬁ%} ftfrg%t}ssggdsﬁne{ wh Xi)a{s?cc{;ﬁ; % fm %°‘§p°6| i cation
pl at f ofn Fi g%&%lﬂwmémmymd“mvgm 98 is a side vi ew cross-section
.taken at section B-B. In both Fi gure 9A and Figure 9B, a circuit card 900

has a cavi t3¥ %ttaﬁeapptcatlon Xt end] { W grh ; hgbasmtaskne snaetween 0.25
millimeters and 1.5 millimeters.

20 40. A tape application platform as in claim 35, wherein said glass-epoxy or polyimide material
comprises a multiplicity of glass-epoxy or polyumde layers separated by layers of copper
patterned as printed circuitry.

41. A tape application platform as in claim 22, wherein said base comprises a multiplicity of
25 glass-epoxy layers separated by layers of copper patterned as printed circuitry.

42. A tape application platform as in claim 22, wherein said base comprises a multiplicity of
glass-epoxy layers separated by conductive layers patterned as printed circuitry, each said
conductive layer éompris'ing'two or more Sub-layers.'

30 | | |

43. A tape application platform as in claim 23, wherein said base comprisés a multiplicity of
glass-epoxy layers separated by conductive layers patterned as printed circuitry, each said
conductive layer further comprising copper Invar, and copper sub-layers.

35 44, A tape application platform as in claim 34, wherein said printed circuitry is adapted to carry
and interconnect discrete components. :



card 900. Cavity—940—+ay—atternatively extend partly into card 900 to form °

a recessyp 55,9624:; aB ME Ilcatlonnﬁlatform bases 10 extenq,cqﬁyégglﬁlss Lge edges

of cavity 910. 9B, 15 bases .10 nay have been separated
from each ot her appllcatlon pl atform base segment
of the type shown in Flgure 7, but n necessarlly requiring extensions.

340.) Tapgs PA &p8dp d;ﬁi M"Bia%hﬂdg ﬂéumanmehﬁ:%u%c@& QtLomped t ape) may
al so extend bep% the es of cavity 910. IC chip 20 woul d be supported

in cavity 918 appl ication platformduri-ng. bondi ng of bond wires
210 and 220, and I C ch| p 20 remai ns supported by the tape .appl I cation 20

platform gft lﬂﬁﬂgl ' i @20 . _
applicati gén %?o\é%(%?orln an suré oun% gda%%@?chg’f g}gt@glrugl%g& 'S Z'r}ot SRown in
Fi gurés 9A afigrusmardor baardar lepd °°1‘!PB%51’89\§‘R§°f| fth enbodi ment of the tape
~application ajﬁbﬁaﬁgabasammgﬁhmmhemmeseﬁwm 70 have doubl e si ded

t ape pieces 50 and 0 ur nd these hold IC
chip 20 under '%'chgiv s"ﬁ@?ft 'ﬁﬁsb%?é é)rfﬁ%wﬁmi a circuit card.
In 25 this MWW@WM@P@@H&MW@@UMGNMe of a conductor
or have a condpghhifeatimbth tath itaid £364nd kddtid'bale@Ress U f aces. The tape

appl i cat lon platf Fi gures 10A a 10B, serves electrical shield

“or as!%ower g @.pg ﬂﬁﬁﬁfﬁ&gﬁﬂ%}@é’mggw T"gs pdJapssides, ﬁ‘“‘f‘ﬁ&“‘%nbodl ment shown in

Fi gures 10A anddhisie onfatilease | erof sdidfis(hnd sstond@apesidésy pr ef erabl y consi st of '

gol d- pl at ed e base netallized wth netal
Pju%ﬁﬁ,hg s8§ mﬂaﬁa fuﬁ nd¥ide RF %ﬁfﬂa&

l'ayer (s) inc con uct I ve ‘T'ayer bondabl e 30 wi th conventi onal

Wi r e- bondi ngd @mm@m“ﬂtbsﬂﬂﬂeg@@d&%&%HWWWﬁ%e skilled in the art §
t hat bus el eeﬂm&,ﬁgdaﬁﬁag&mt@ﬁ@ms 10A and 10B nay be either separate

el ectyjcally_.di.sj0i nts, as for_ ground.a su vol.t a

both Have a o‘ﬂff{m“ 1‘“!%%‘8‘&1 %‘ﬂ afdd‘:hff Paﬁﬂ‘ﬁ"g rsréﬁtloned
with referencewrdudﬁvgsur&celmadmmdelaﬂéagem a surface of base 10 may
be used with pI ated through-holes in base 10 in sonme applications to

0 o 8, 4l By o o e e 5 w0
: electromc apparatus, compnsmg
20 a) a base having first and second sides, having at least one electrically oonductlve surface on
at least one of said first and second sides, and havmg at least one slot commumcatmg
between said first and second sides,
b) at least one adhesive layer laminated to said first side of said base, co-extensive with said
slot in said base, to hold said integrated circuit against said base.

25
48. A continuous strip of integrated-circuit chip platform bases, comprising:

a strip of base material having first and second sides, hzving an electrically
conductive surface on at least one of éaid first and second sidas_, and having a
multiplicity of identical segments uniformly spaced along said strip,

30 ) each said segment further comprising: '

| a) a pair of parallel sprocket rails for moving and indexing said strip, '
b) at least one bar connected to said rails and extending between said sprocket rails,
and ' . o _
. c) a platform base between said sprocket rails, connected to and supported by said
35 . bar. : :



Fi gures 11A and ITB respectively show top and el evation views of a sixth

enbodi neM° In Fi gures 11A and 1PET/USOSE6He
application pl atfolﬂ!]m: lllj)m mm‘%a ré i\ shi el d, extendi ng under the
entire length and w evice 20, rra|nta|nsaun|form
controlled "glue.line" €. thj cknes of the se. 1Q. and
tapes 50 afd BHPHGHYS ﬂpéswtaegt ircuty i plahgm a‘ﬁgﬂ cafr B phora e
conpati bl e wplhfdrﬁbadel(gﬁ%ﬂxeawﬂapmdsh t he substrate to which tape 50 is

ooy, and MR e ubE Ry GBI B AEIRR MRub IS 200

metal material described above, or may be netallized plastic or ceramc.
Fi gures11Gq. IAwtm@heanpaf@degmatduuemﬁlpm&nbaszsastthelaﬂmx;d:hémﬂtm&howm in

Fi gure 11B, 50 and 80 of fig. 11B are both replaced with
doubl e- si. ded @6‘%’"‘2’8’?@%@" $P®S0 and 80. Figures 12A and 12B show a

sevent h .enbodapmmfbeﬁs,teh@llompeh@ppﬂlma@mrphmimr m whi ch conbi nes the tape
application platformwith a | ead frarre [ nto an assenbly (hereinafter called

a |l ead pad e, assenbl U,I’ll anta es of |.ead '
paddl e ass ﬁ‘”@t‘“"l‘—’?éﬁ]?@g'mfﬁ%‘a P‘U&I"H?‘;g B"B%E)‘Fﬁ%l BHR of two
tape applicat cmpnpésaﬁréﬂavms finleer agnmmgtaﬁtshmpperlaygunﬂn%layerlﬁﬂalmoadt op

view, Figure d 12B,
| ead frame 12 &r]@eggﬁéﬁﬁgﬁ%&wﬁﬁég%ﬁ%c JF: gg &‘ﬁ ip 20
i s back- bondethe thermal expangion of said intsgrated-gigouit ghip.n g for exarrpl e a conventlonal
|l ow-nel ting eutectic alloy or epoxy di e-bond adhesive 1230. O

o V8L o8 s P A5 A R S e B 0722,

80 havi® adhesmwngylwzﬁpsofon their top surfaces and adhere only to bottom

surfaces of by, tiftius st imdedil-direit 1 t%?iﬁma%nggdlﬁﬁ% deGarfitttgd 20
Singl e or doubl e s| ed up er tape pi eces 80 1 nsul ate bus el enents 60 from
| ead fingers 123(deastonsmay f‘t"@FFe 1210, and fromw re bonds (not shown) which

connect bond pditiving44id strigl along itSengds, | C chip 20 to wr e- bondabl e areas on
1558713 b el b comect o2 Tinoers
20 . aligning one of said integrated circuit chips to said one of said platforms,
e) laminating said one integrated circuit chip to said adhesive tape at said one ptatfonn;
f) curing said adhesive tape as required;
g) bonding interconnections between said mtegrated chip and said platform to form a bonded
platform,
25
53. A process for handling integréted_ circuit chips during manufacture of a higher-level circuit as
in claim 52, further comprising the steps of: |
h) aligning a bonded platform to said higher-level circuit;
L i) while connecting said platform to said higher-level circuit, excising said platform from said
30 . strip; and _
j) encapsulating said integrated cifcuit_ chip.

54. A process for handhng integrated circuit chips during manufacture of a higher-level circuit as
in claim 53, wherein said encapsulating step (j) further comprises steps of
35 k) transfer molding or application of a predetermined amount of encapsulant, and
1) curing said encapsulant. '



25 relatlvelyr_gJ_d_lﬁad—paeleH—e——as—senbly with lead-frane fingers held

firmy i ggapsdson for work hol der clarrplng and for wire The
symet ri c d| sp05| tsﬁ“l“ﬂ“ﬂﬂmgmﬂm material distributes %@%%ﬂg%('g stress
advant ageously. Bu nd the full length of I1C chip 20,
provi di ng fuII-Iength Font'i nbous bon areas for ground, shield, or power

connect i ong. ABlsnc RbsorRel ONg vmth the upper tape: pi eces 50 of Fi gure
12B nmay be or‘% tte ‘?a?l@so'rﬁ% 8‘6 applications; in which case single-sided

tape 80 may éﬂﬂé?@ed(%“‘l“é‘é’dd W@éi’g"‘m&d"cﬁ"ﬁsul ating themfromIC chip 20. A
process usi n@) b hmltplidydr cmnéctosd@mcieditorshig priged cbadicRRslani2B i nvol ves appl yi ng

tapes 1230 ansl g‘Qﬂt ﬁ’cnb% *e%gxtedgréug@hggla C. Chl% 3,8 Ia_ i ng it against

t ape 1230, t o ase ‘a are applied to
bus el &ments GMpfsaMm#ummnsmlonal bus 35 el enent assenbly.

This bus el enent aﬁmmwmgﬁr@md%&ﬂd@ws@enh t1ddstloRSdlot cbriitifiGting? 20.  Lead
fingers 1220 are al é\g@%d tg 'dgﬁCh' 20 pl at f or m base assenbly,
attaching | ead fing 9 ’?W@Efﬁ"%d?’ Bsase assenbly by pressing

agai nst doubl-e- si demdebhmﬂwmdmpesﬁﬂawla&eﬂmpﬁsasﬁﬁwofsaﬂﬁétmd&ﬁmﬂml re

curing, they are curﬁgs. Then wire bond interconnections (not shown in
Fi gures 12A and 12B) are .made between bondlggépads 140 and/or 150 of IC

chip 3 and | ead fibyiepehavingting andsseond tape sides,anddiavieg adhesive enahiesianeplsaidny be
made between bus el maﬁ&e&ﬁdﬁbdsxmd&eﬂeﬂﬁoméﬂsw:le6ﬁﬁldQﬁlp|aﬂa§amﬂhse?Qnd and/ or

| ead fingers 1220.. .E sul atln Sur.r.ou rts.of 5
the | ead paddl e asgeﬂge‘?sg typ| y ng%&%%ot (g% It%lﬁﬁ'&i'g{‘}%ﬁpeigmé‘ﬁoxy (not .
shown) conpl et es t hehiprocess. | NDUSTRI AL APPLI CABI LI TY For better ‘
understandi ng and nore economn c presentation, the ways in which the

j[ E\éeg r‘?é &asﬁgldpnﬁg?e&ggnn or :Jagtg?qwr e g e?c%lrn{ettz)t%g a.xt] %Eegll'ateg 2190\{13 clyl\{lp ttoha élr%]:uer ence to
- card using wire bonds, comprising: .

a) a base having first and second major base surfaces, at least one of said first and second
major base surfaces comprising an electrically conductive surface and havmg a base slot
communicating between saxd major base surfaces,

20 b) a first tape having adhesive on both major first tape surfaces, adhering to and substantlally
covering said first major base surfaces, thmby allowing attachment of said base to said
integrated circuit chip, and

¢) a second tape having adhesive on both major second tape sur&ces adhering to a portion of
said second major base surface, except for a portion adjacent to said slot, thereby allowing

25 attachment to said circuit card, whereby wire bonds may be made through said base slot to
interconnect among said circuit card, said electrically conductive surface, and said

_integrated circuit chip. |

* 57. An integrated circuit lead paddle assembly for holding and handling an mtegrated circuit chip
30 - having edges, a back side and an active side with bondmg pads, comprising:

a) a platform base, attached to said back side of said integrated circuit chip, and having base
portions extending beyond said edges of said chip, said portions carrying double-sided first
ape, ' | | ._ _ |

b) a lead frame attached to said base portions with said double-sided first tape, and having a
35 multiplicity of lead fingers, positioned adjacent to said bonding pads, and

¢) insulating second tape portions between said active side of said chip and said lead ﬁngers

but not adhermg to said chip, thereby insulating said chip from said lead frame and from
wires used to interconnect said lead frame fingers to said wire bond pads.



10 of Coatdhds0US enbodi ments. To summari ze maj or applications: the tape
appl i cat 10 %.éﬁt—e%—m—eﬁ&re?—arr IC chip for handling andP&EU§AYesae through
Wi re-bondi ng or TAB o , provides interconnections, and supports a
shielded 1C w ru,““ Iml mﬂ‘{k oI led adh@sive thickness. In especially
si npl e enbodi rm base nmay be a conposite netal sheet,

stanped.in a contl nuous strip with platform segnents excised during
assenbly. 3&netnHategratabattiitisad padile assctatly a5 it Blaim J7cwhersimshill insulatisgseodnd tape whi ch

two tape appn¢°%ﬁ;hsﬁ%eefﬁw'gpm hﬁgﬁ&bubl@si’déhzﬁhésivgfage assenbly. Wile the

"~ present inve descri reference to a few specific
enbodi nents, the description is illustrative of the invention and is not to
be constr ussd Aasintegrated élﬂ:gntlehepdddléesk"erhlﬁlylas Mahﬁmi?sﬁsﬁh&bhpmﬁdg@ﬁscrxﬁﬂdi tions

and nodificat t hout
departing fro‘lf'ﬁg?%e%?r(ue gﬁ%‘&n g’té‘g%eg%%&?ﬁae& nven |g%'s‘g§@d§ |ﬁa\§% by the
20 appendedcbma%ﬁ@msﬁléﬁeaéMIt@ﬁan@Wé\ﬂab#SwWWM%?bm are -
performed maysa@echipari ed, and sub-assenblies nay be assenbled in separate
operations. Many equi vaI ent materials may be substituted for the particul ar
material s nentioned in the descriptions of the few enbodiments illustrated.
For exanpl 60.fAmrinieprhated cirouitldad pakile@ssemblg asin clainnss, whereifi kaid msiilaging yéconddapeor

Wlar filns c&#}g printed circuit cards
or boards to%@ﬁ t he %é:tag%{?ga‘fhg& Qﬁ?i&al.l’gld Evetag%e application platform
for holding and interconnecting at |east one q.n.t egrated circuit chip to
circuitry, anampﬁ@mmr@hléadbmm&m@rﬂxbmgaxmndncmﬁgandtemﬁec@dudeﬁp havi ng
at : | east one ﬁlo eXelu Pl

said first and
second base si-0e: q)ef CkS'%ﬂﬁgﬁ‘§+ves'¥“5%§ dgégﬁdd ?mnﬁnznéq des, and having
adhesiMe on ac)altampplm@ormlatfsandsmphmZGangadaa*ayeOMPmment to at

| east one of sajhckediaPa %&?en&@ﬁ]ﬂ\eb&ﬁﬁns SFigld plhtférin Ueg défortidg oWlof &idPassi ng
t hrough said slo re%e and bonded to said integrated circuit chip,
b)a multxphcl_ty of lead fingers aligned with said chip adjacerit to said bonding pads,
¢) a second tape disposed to attach said multiplicity of lead fingers to said tape application
20 platform at said portions deformed from said reference plane,
d) a third tape adhering to said lead fingers but not adhering to said chip, disposed to msulate
said active side of said chip from said lead fingers, :
‘thereby allowing wire bonds for connecting selected pads of said bonding pads with selected
fingers of said multiplicity of lead fingers. '
25
62. An integrated circuit lead paddle assembly as in claim 61, further comprising:
. €) one or more conductive elements disposed between said lead fingers and said active side of
said chip, and having at least a portion of each said conductive elément exposed, and
f) a tape adhering to each conductive element, but not adhering to said chip, thereby insulating
30 . each said conductive element from said chip,
thereby providing said exposed portions for wire bonding to selected pads of said bonding
pads of said chip and to selected ﬁhgers of said multiplicity of lead fingers.

63. A process for handlmg and interconnecting an integrated circuit chip dnnng manufactunng
35 operations, comprising the steps of’ '
a) providing a platform base, first and second double-sided adhesive tapes, and a multlphcxty
of lead fingers;



provi di ng i nterconnection of said imtegrated circuit chip to said

Circuit g odishads Alad | ' platformas in clai ?C]l‘ms%@{ﬁli n said
t ape conprises an Hmmuaﬁ I"W”wﬂnl ating material-. 3. tapé application
platformas in claimls enein sard Plpt is co-extensive with said chip
al ong 15 at least a first direction. 4. A tape application platform

as in claim g)1op%ﬁgfﬂérgvi3iﬂ§ bhelR AfBreltaiftiudive biARine ) & hiRCBIe-QhedStilib e Nt si ze

to accommpdate said chip on at. | east .one of said first and second base
sides, said re@sand P‘E‘HW@“%"%HP °‘?‘%ﬂ§§?¢ﬂ"§l ot. 20 5. A tape application
pl at f or m as. byapplyiag said firssined second sdhegdvehapeetolzaid platfermdyasenor e of - said slots for

each chip to . ot . i ilon platformas in claimb5,
wherein sai d°’%§€@%%‘§5‘?§%&§#‘.’§a‘fﬁés‘%’_-g‘ﬁgp'?‘g@“ebg%%_qhiB 25 to be held
theredn. 7. dipiasse sa@mmicw‘mm%ﬁm@haﬂwmmmsslai d base
Appl | Cat 1 0N Bl At ot Doy 4196 PN R B Chohne ko0 o1 | cact one.
el ectricall y8 %Wﬂ%iafﬁ’éé wﬁj?tg@gﬁpgﬁtogp(af@gg@v%ﬁ% %Pe'g%\'? Bmf"??dst? %éwa“second
base sides. 9. optiovadpes elgmehtiassemblyn pl atformas in claim8, wherein said :
el ectricall Yﬂ‘iﬁ%ﬁgah@tl %ﬁﬂ shGPtidnABE bisfet ése?rl?l,&i iﬁ%ﬁn&d@df &id RANPHEy of

resistivity gre han 10 ohmcentineters. 0. A tape application
plat f9rm as i nead BHgRs8. wherein said el ectrical y-conductive surface

conprises a gylifwingsaldamaiplicieyéfigd ingerssd said dhip rsaid platfort tase aéfembly
OhM: centi et B S ching said multiplicity of lead fingers to said base assembly by pressing against said
| second double-sided adhesive tape to_fomi a lead paddle asset_nbiy; _ ‘
i) curing said tapes as required; - '
15 ) bonding interconnections between said integrated chip and said lead fingers;
k) optionally bonding interconnections between said bus elements, and said integrated circuit
chip, and said lead fingers; and; | '
1) encapsulating said integrated circuit chip, thereby completing the handling and
interconnecting process.



L7 11 A tape application platformas in claim8, wherein said

el ectri cXQ95®3duct i ve surface has sheet resistivity | eBETURANSIO
ohns/ square. 5
said electrically-onductive surface has sheet
10, 000 ohns/square and 100, 000 ohns/squ rf. 13. A tape application
as in claim8, wherein said electricallcz on

, 000

12. A tape application platformas in claim8, wherein
resistivity between about

pl at f orm

ducti ve surface has sheet

resistivity between about 15,000 ohns/square and 50, 000 ohns/square. 10 14.

A tape application platformas in claim@8, wherein said

el ectrically-conductive surface conprises a |layer of thickness between

0.003 mllimeters and 0.3 mllineters.
in claim8, wherein said electrically-conductive surface 15
conprises a |ayer of thickness between 0.015 mllinmeters and 0. 065
mllimeters. 16. A tape application platforgsgs in claima8, wherei
el ectrically-conductive surface Cpfpri
16
a

17. A tape application platfor
; rs. 18.
yers con

nmetal s conbined in

coefficient is co

of the integrat 80ecd
platformas in cla#
i n proportion %
conpati bl e w
gal lium arse
wherein said

)
IS
” n:)‘ 7

15. A tape application platform as

n said
20

A tape
pri se
Kpansi on
Fficient
cation
combi ned
ent iIs
pNi um or
D,

.
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combi ned W& ok} rtions such that their conposite thernmal__expansion
coefficient 1s between 5 parts per million per degree CelPSGTIS3P6%5 parts
er mllion per degree Celsius. 35 21. A tape application platformas in
¢l aim 16, wherein said netal |ayers conprise copper and Invar all oy. 18
22. A tape application platformas in clzygn 17, wherein at |east two of
said three netal |ayers conprise copper dnd Invar alloy. 23. A tape
application platformas in claim17, wherein sai %éod;ree netal |ayers
conprise a first 5 copper |ayer,g@n | nyar er, and a second copper
| ayer. 24. A tape application platformag) 33 wherein said first
copper |ayer conprises 1%to 86% S ad n%ri1 s 50%to 98%
and sai d second coppepilpayer CODRls <d “Conduct i ve surface
| ayer. 10 25. A tape app " i ‘ vherein said _
first copper |ayer conprise$ 5% 2 SUAAK RonB4lses 75% t o

90% and said second copfs P 2
surface |layer. 15 2 o, appis o\ M 1
sai d base conpri se8( /</‘ \ -;,fz‘i /;,/ P
sS4 | 2{@/{ ai nlB@s steel. 20
A7 M sai d base conpri ses

claim 26, wherein said o
. . .
‘\ e _a%olld cation
O
S
IS,

copper, silver, copper
platformas in claimg§




| nvar a|L&$@9§Bh¥bde”U”1 copper-tungsten, copper-iron alloy or stainless

steel, 25 and sai d conductive surfaces conprise cdl§J&ssasper, or a

noble nmetal. 30. A tape application platformas in claim8, wherein said

sl ot has a longer and a shorter dinensi-on, and said conductive surface is

substantially co-extensive with said stﬁy al ong said | onger dinension. 30

31. Atape application platformas in zgrnS, wherein said

el ectrically-conductive surface conprises two or npre ‘disjoint conductive

surfaces. 32. A tape application pIatfogglas in 220m 31, wherein one of
- !

sai d disjoint conductive surfaces is 35
potential. 33. A tape applicatjon

3,
CA

sai d di sjoint conductiyes
ground potential . 5& ,
said base carries printed
second base sides. 5
wherein said base conp
A tape application gyp.a
gl ass-epoxy material- or
platformas in claima1l,
i nsulating | ayers separ,

ape‘agglication
ul tiplicity of
N\t ape application




15 sul ating | ayers separated by conductive | ay t ape
appl i catwgr?s’ﬁ#’ﬁ?f ormas in claiml, wherein said base h:é(‘sré‘]%%,in% ness
Jbetween 0.25 millineters and 1.5 mllinmeters. 20 40. A tape application
platformas in claim.35, wherein said glass-epoxy or polyimde materi al
conprises a nultiplicity of glass-epa%ygw polyi m de | ayers separated by

| ayers of copper patterned as printed Cirtcuitry. 41. A tape application
platformas in claim?22, wherein said base conpri-ses a nultiplicity of 25
gl ass-epoxy | ayers separated by | ayers of copper patterned as printed
circuitry. 42. A tape application platformas in claim?22, wherein said
base conprises a multiplicity of gl ass-epoxy l%ﬁﬁis separated by conductive
| ayers patterned as printed circuit3®Q each sai el

conpri si ng 4-wo—¢ : 043 A pe
cl aim 23,
separ at ed Bby
conducti ve
35 44. A
circuitry is ad
45. A tape=pr
conponent s
i nt erconnecting
pads to a 5

steps of: {::::;

ormas in
| ayers
tryr—ea sai d
ri fuyther conprising copper, |nvar sub- | ayers.
SNappl3s@t i on pl at f as in clain® —s 3P print ed
to carffy and 1 nterconnect di cgnpdnents. 20
ormas in claigpn 44, i f

ise‘tapact}?rs and resistors. 46.
an nt&gOat*d-ciE:E;g;E:fE;EILthe type uti
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340

]

|
|

O
O
O

FIG. 6

O

.
Q
d

30

. 340 { ]
340 \\10 340
e O o |



‘a) provi se having first and second base si des,
g??%lﬁzga g’ﬂuﬁ %&F?avi ng at

electric y-conductive surface on at |least said first si

least one slot co-extensive with said chip along at least a first

direction, said slot communicating with both of said first and second base
sides, 10 b) providing at |east" ‘tape having first and second .
tape sides, and havi ng adhesive on at | éast one of said first and second
tape sides, c) applying said tape to said second side cf said base, d)
aligning said slot with said integrated circuit chip bonding pads, e)
"hol di ng said chip against said tape, and 15 f) wire bonding through
said sl ot anong sel ected pads of said chip w re-bondi ng pads, said

conducti v lrrac S G, rd, of |lead fingers. 47. An

i ntegrate ijr cui ?%W@EmeWf arryipg an integrated circuit during
assenbly of electronlc apparjatus, conprising: 20 : a) a base having
first and second si des, hav&ng at |l east one electrically conductive surface
on at |ea bne of sal second si fes, and having at |east one
slot co 'catinqQeteggxnggﬂgpgirst and spkcond sides, b) at |east one
adhesive layer lamnated tofsaid first side of said base, co-extensive with
said slot in said base, to |d said integrated circuit against said base.

25 48. A 0 cui t chip platform bases,

conpri si nﬁ %@FE ggebﬂgt §Wﬁf€ﬁ A\Cgrg(r] first and second sides, having
an electrically conductive surface on at |east one of said first and second
sides, and having a nultipligity of identical segnments uniformy spaced

along said strip, 30 each said segnent further conprising: a) a
pair of parallel sprocke for noving and indexing said strip,

S4 _~TAPE REQUIRED YES | |

ON SECOND SIDE?
ss| ~  PROVIDE TAPE

-

S6 | APPLY TAPE TO SECOND SIDE OF BASE

)

S7 Y
ALIGN PLATFORM BASE WITH IC CHIP

1

S§ PLACE CHIP AGAINST TAPE

+

59| WIRE BOND TO IC CHIP PADS
| THROUGH SLOT

s10__ {
ENCAPSULATE IC CHIP AND BONDS

FIG. 8
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‘b) at ar connected to said rails and extendi sai d
@?)6?5{3@2%3 RGBS ©

sprocket and c) a platformbase between said sprockel rai
connected to and supported by said 35 bar . 21 49. A
‘conti nuous strip of integrated-circuit chip platformsegnents as in claim
48, wherein said platformbase (c) fng r conprises: a base having one .or
nore slots substantially coextensive w/th said integrated circuit chip. 5
50. A continuous strip of integrated-circuit chip platformbases as in

" claim 48, wherein said platformbase (c) further conprises: a pair of
bases, each longer than said integrated circuit chip. 51. A continuous
strip of integrated-circuit chip platformbases as in cIa|n148 wher ei n
said strip 10 rising a first
copper |ayer, an | I'n\ such

| 'ay§ | |
proportions as t Egnp tible with the
t hermal expansi gn of said nlegrated-Lircuit chip rogess for
handling integrdted cifcuit khips duri\ng nanufacturé Of a hi dher -1 evel
circuit, 15 conpr i hg t he steps ) provﬂd ng\afu)tlnuous strip
of integrated-ci cg% Iat*okns havi ng a ve thpé lam hated at |east one
maj or surface; b) ng bald strip an |ts Iewgﬂh c)ip 8i i oni ng one
of said platforns\at a Eﬂeip Et;1nnd Lo lnnéD l 'ﬁ? | i gni ng one
of said integrated circtt]ch g))@ @Tallﬂform&;
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‘é) | am nating said one integrated circuit chip to said i pe at
sai d oné”BPﬂ%Wﬁ%n1 f) curing said adhesive tape as requ??gﬁﬁﬁéﬁnﬂgnding

i nterconnections between said integrated chip and said platformto forma
"bonded platform 25 53. A process for handling integrated circuit chips
during nmanufacture of a higher-Ievel o}% uit as in claim52, further .
conprising the steps of: h) aligning a nded platformto said higher-Ievel
circuit; i) while connecting said platformto said higher-level circuit,
excising said platformfromsaid 30 : strip; ~and j) encapsul ating
said integrated circuit chip—54- A\t; TeSS ndling integrated circuit
chi ps during manufa¢ture of a hiﬁﬂer 4§v circuit as ¥ {@i m 53, wherein
sai d encapsul ating Sstep (%%&éurt r-conﬂi%;eSOstepS' k)
transfer nolding off appli orJdi By pr edgt er mi ned anolint of encapsul ant,

and |) curing said\encapsul ant. AEd 5p.!
printed circuit car(d carryigg:?rin &
pri

A menory ‘card, conprising: a) a
ctpps; b) alnultiplicity of
ntpd copddctors; and c)l a multiplicity of

connectors connected to sai

integrated circuit ¢hip platfor s—fet ioH said conngectors, 5
each of said platfofins further donprisihg:|i) _a base haﬁing first and
second base sides, Raving atlEpastiOnédst L/zgﬂnunicati g
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Wi th bo.t\po?é/sﬁ?i d first and second base sides; ii) an eIP M@g@gsk _
conductive’surtace |ayer on at |east one of said first and séecond base

sides; 10 iii) tape having first and second tape sides, and
havi ng adhesive on at |east one of said first and second tape sides
adherent to at |east one of said chipazgd said base, and iv) at |east one
W re passing through said slot and bonted to said integrated circuit chip.
15 56.* A shielding preformfor attaching and interconnecting an
integrated circuit chip to a circuit card using wire bonds, conprising: a)
a base having first and second maj or base surfaces, at |east one of said
first and second maj or base surfaces conprising aqgﬁdectrically conducti ve
surface, and having a base sl ot conmunicating ween said maj or base

. surfaces, 20 | r a i a th major first
tape surfaces adplﬂiagliﬁ u g?ﬂﬂQﬂJvE rin satd first major base
surfaces, thefjeby lal low nd aftaghnent] ol shid bdse|ltd said inkegrated
circuit chi P, yeh b) apegorg—t PP et hg eHtesitv oroth 2eecond
tape surfaces)|adiering|ltdq a|poftijon |of |sa} d |se¢ond j D ur f ace,
except for a poftijlonjad] adent] tp sji q sljot] tlhedeb | owi :
attachnent to idq cifrcpit] cqrd erleby W rg b¢nd y be ough
sai d base slotfl[{o]infer :g;e( g |saild Ei rlcuift , sa trically
conductive sunf@c sdi d i afledlci kcult Lchip. L5 A\ at ed
circuit |ead pagd ggs y Igfn énghaﬁgl¢ﬁ a§>|1 circuit
chip 30 Vi ng edges, side and an active side{ gnﬂing
pads, conﬁ?QS$ a) a platfor e, attached to said back dqxpf sai d
integrated cif¢lit chip, and havin Jq.goorti ons extendi ng ond said
edges of said ip, said portions carrying doubl e-sided fi \ﬂr'éabe,
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a Ieagwé ttached to said base portions with Saldﬂwﬂﬂg ed first
tape aV|ng a 35 multiplicity of lead fingers, p05| i oned
adj acent to said bonding pads, and c) insulating second tape portions

bet ween said active side of said chip and said | ead fingers, but not

adhering to said chip, thereby insul ati said chip fromsaid | ead frane.
and fromw res used to interconnect said lead frane fingers to said wire
bond pads. 23 58. An integrated circuit |ead paddl e assenbly as in claim
57, wherein said insulating second tape portions co a |l ayer of

adhe5|ve or dou = _ n integratedjcircuit |ead

paddl e assenbly q? tn claimby p?ggctlve
menbers adhering Toj]sai nsu BEeco i ated from
said chip and frjom gai d [ thg(nb i bus ijnt efconnecti ons
when wire-bonded tojsaid EEEF‘ ] ¢50cui t || gpd paddl e
assenbly as in glaimb58, er i ons
conpri se er| of fadhesj|ve A

i nt egr at e?ilggcuit cad ppdd 2("2B
integrated circdit ¢hip |hpy® sijde with
bondi ng padsyg cqnpr ST ngjlils orgas in
claim 26, tolwhijch $ai d iack 3 at Ya
reference plane,| pofti ong 5= EH | [mazss! f said
reference plane,f b)ja multipligit éﬁd fijhge %gg i said chip
adj acent to said ndi ng pads]|c) sec®Md t ape (| spo to EStach sai d

multiplicity of [I¥ad fingers to said tape application 20
at sai d portions tUefotred—iorrsare~eiorence plane-

pl at f or m
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(N Sal d

d) a this«d tape adhering to said | ead fingers but not adheri NGRS,
chip, disposed to insulate said active side of said chip fro g;Jl,“;;w
f.ingers, therPQTal | owi ng WéRLe NFEIRESTUAICKROPERTIERGANIRONGRE | ect ed

, Naxyy of said
bonding pads with selected fingers B8 B Ml tiplicity of lead fingers. 25
62. _An INHHRNAHONALARPLIGATION RUBTISHIELR UNDERTHE PAEENTICODEERATION TREATIE (PCT)

C oNsi) Sitddahtiona) PaRECIAificAfda 8 : conduct j ve PR - ed Dbefween -
finS‘ZQ{'{‘ ﬂ%%’hd%gﬁt.m“% of s iglcﬁllp, a%é“ﬂ'é’{'/s'?‘%g‘”g‘?“ﬂ?’é”ast f{'&%@ﬂ%ﬁ‘@/
each alog conductive“erenent exposged, |aspinfenasionil R@sticatichitd: N Q9 NeveRRLI95 (09.11.95) |
conguctiveetrement—but—ot—adhrerng—torsarad—chi; thereby—hRsu-at-Rg—30—
each2s aitanatiGialAgplidaticd Nalbeie Nt A HCWUSSRb30 £181)Desi : RUCOA, NG, Bk kRXMRSRS)

portions for wire bonding to sel ecte hds ORUESHUA LN B @als(ADBESCH, OE, DK,
- chi 22 ferpaonal¥iling Datg: i nqer MBI SPPBHY( t i pl ESRYCRHOR|EJH LU MESNSPT.68. A
ss for handling and intercofinecting an integrated circuit chip during
manjuBa Etietity dga: 35 oper gibns, conpribBshéy t he steps of: a) providing a
pl at f or B85 rst3 Mmid994 0eB doubl BS §i ded Wit inewprtpw! teqphgreportand a

mul ft pLi et ihvewenledd finyerss 24 b) pptionally providing one or nore
con

t apfé

@ Pplicdats afid BVERIHEsS , PHRLISN IDbwagl OMD et S| ded adhesive tape, and a fourth
9 %?meBmﬁiW@wmﬁfjpl ying said first and segond _
.adhi¢si Vet ) ' ) gning said integrated circuit
chipp to %g@ﬁﬁﬁé@ﬁ%ﬁ%l%mlﬁf p’?le;‘; ng said int _eﬁroaltﬁ(bci rcuit
ifp against said first dghble-sided adpesiyve tapggn”;é _
(74) Agent: TOUW, Theodore, R.; Rural Road 1, Box 1060, Birch é 67 _
Ridge Road, Westford, VT 05494 (US). : :

'?Kga,%?\_

(54) Title: /fAPE APPLICATION PLATFORM AND PROCESSES THEREFOR
(57) Abstract

A platform carries an integrated circuit
(IC) (20) for handling and alignment through
wire bonding or TAB operations, provides
interconnections, and supports the shielded IC'
with uniform, controlled adhesive thickness.
The platform base (10) has a flat portion
which may have a slot (30) extending the
length of a chip with wire-bond pads (140).
The IC is mounted to the platform base with
cast or contained adhesive, epoxy or tape
(50), which provides at least one adhesive
surface. For several rows of wire-bond pads,
there may be several slots. If the platform
carries more than one chip the platform base
may have one ore more slots (30, 40) per
chip. A platform may carry other components
(110, 120). Circuitry (90) may be printed on
one or both sides of the platform base, with
moderate resistivity to damp ringing of noise -
signals. Wire bonds are made through the
- slot (30), connecting IC pads with circuitry.
The platform base may have conductive areas
(90) on one or both sides to provide a shield
or bus connected by wire bonds.
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pl atform base, thereby attaching said chip and form ng a base assenbly; e)
applying said third and fourth tapes to said conductive bus elenents if
provided to forman optional bus el enent -assenbly; f) aligning and applying
sai d optional bus elenment assenbly if fornmed to said nultiplicity of 10

| ead fingers; g) aligning said-multiplicity of l'ead fingers to said chip on
sai d ptatform base assenbly h) attaching said nultiplicity of |ead fingéers
to said base assenbly by pressing agai nst said second doubl e-si ded adhesi ve
tape to forma | ead paddl e assenbly; i) curing said tapes as required; 15
j) bonding interconnections between said integrated chip and said | ead
fingers; k) optionally bonding interconnections between said bus el enents,
and said integrated circuit chip, and said |ead fingers; and; 1) _
encapsul ating said integrated circuit chip, thereby conpleting the handling
and i nterconnecting process. ' : ' _ '
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