«1 METHOD OF PROTECTI NG BOND W RES DURI NG MOLDI NG AND HANDLI NG BACKGROUND
THE | NVENTI ON FI ELD OF THE | NVENTI ON Thi's invention rel at e} {d (@ %es idd
protecting bond wires during fine pitch wire bonding and parti arly for
such wire bonding to pads of sem conductor devices. BRI EF DESUREPTI ON OF
THE PRI OR ART Connection between senigonductor chips and the outside world
are generally provided through bond pads di sposed on the surfaces of the
chi ps. Due to the constant increase in the nunber of electrical
conponent s capabl e of being disposed in a given volune of sem conductor

material, the circuitry usmEePnerl FROTHMIING BONDISIRES
DURING MOLDING AND HANDLING

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

This invention relates to a method of protecting bond wires
during fine pitch wire bonding and particularly for such wire

bonding to pads of semiconductor devices.

BRIEF DESCRIPTION OF THE PRIOR ART

Connection between semiconductor chips and the outside world
are generally provided through bond pads disposed on the surfaces
of the chips. Due to the constant increase in the number of
electrical components capable of being disposed in a given volume
of semiconductor material, the circuitry contained in the chips has
become increasingly more complex. This has made it necessary to
incfease the number of pins in the package containing the chip and
has also led to an increase the number of bond pads on a chip. 1In
order to accommodate this increase in the number of pins and bond
pads, the pitch of the bond pads must be reduced and longer bond
wires are required. As the wires increase in length, they tend to
sag and can easily cause a malfunction, such as, for example, a
short circuit, by sagging against another electrically conductive

element from which it should be electrically isolated.
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. becone increasingly nore conplex. This has nade it necessary to increase
the nunber of pins in the package containing the chip and has also led to
an-i ncrease the nunber of bond pads on a chip. In order to accommodate this
i ncrease in the nunber of pins and bond pads, the pitch of the bond pads
must be reduced and | onger bond wires2are required. As the wires increase
in length, they tend to sag and can easily cause a nmal function, such as,
for exanple, a short circuit, by sagging agai nst another electrically

conductive elemaatef rassthingrdvienshes| th o) edivel eaphiil 6 He@d been? TO
date, nost inprovenents in long wire capability have been
- provided by (1) improved looping profiles, (2} improved wire, (3)
low viscosity mold compounds and (4) better molding processes.
Another prior art approach has been to use a looping ring which is
positioned between the die pad and the lead finger between which a
wire is to be connected. The wire then extends over the looping
ring and is supported thereby, preferably at the highest point on
the wire, to minimize to problem caused by wire sag.

With the further decrease in dimensions, the wires, which must
be separated during handling and molding, continue to move closer
together. This presents a severe problem, especially during
molding, because the molding composition tends to move the wires in

the direction of molding composition flow and can cause adjacent

wires to move against each other.

In accordance with the present invention, the above noted
problems of the prior art are minimize_d and there is provided a
mechanism and procedure whereby the wires are maintained separated
from each other during handling and/or molding.

Briefly, the above is accomplished by dispensing an adhesive,
preferably an epoxy and preferably an adhesive which can be
dispensed in a flowable state and then harden, around the already
bonded and separated wires, preferably at the highest point on each
wire, this being the location of the looping ring of the prior art.

The adhesive will rest on the top of each wire wherein separation



.provided by (1) inproved |ooping profiles, (2) inproved wire, (3) |ow
viscosity nold conpounds and (4) better nolding processes. Another prior
art approach has been to use a |l ooping ring which is positioned between the
die pad and the | ead finger between which a wire is to be connected. The
wire then extends over the looping ring and is supported thereby,
preferably at the highest point on the3wire, to mnimze to problem caused
by wire sag. Wth the further decrease i'-n dinensions, the wires, which nust

be separated _duri,ng handl.i nd, ol din C | t o, nove, cl oser together.
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conposition flow and can cause adjacent wires to nove agai nst each other.

SUWARY ddnnEdEeHNYENAEtOYeast one pair of adjacent wires. Some of the
adhesive may drop to the underside or beneath the wire. This ties
each wire to the adhesive and maintains the wires separated from
each other during handling and molding. The adhesive is preferably
an adhesive which can be dispensed in a flowable state and then
harden and is preferably an epoxy. The adhesive viscosity must be
such that the adhesive will rest on the wire surface for a
sufficiently long period to harden before a substantial portion
thereof can drip off of the wire. The adhesive viscosity must also
be such that it maintains contact with the adhesive on adjacent
wires through hardening and maintains such contact thereafter. It
can be seen that if some of the adhesive drops beneath the wires
and is retained on the chip surface below the wires, the adhesive
will then provide the uplifting action of the prior art looping
ring in addition to providing the wire separation of the adhesive
as discussed above.

In operation, wires will be bonded in standard manner between
die pads on a chip and lead fingers with the wires extending
upwardly from the die pad and then looping downwardly to the die
finger. The flowable adhesive is then dispensed over the wires,
preferably at the top of the loop, s0 that the adhesive disposed
over any wire also contacts the adhesive disposed over the adjacent
wire or wires and the adhesive is allowed to harden. Accordingly,

when the adhesive hardens, the wires are separated from each other



.I'n accordance with the present invention, the above noted problens of the
prior-art are mnimzed and there is provided a nmechani sm and procedure
whereby the wires are maintained separated from each other during handling
and/or nolding. Briefly, the above is acconplished by dispensing an
adhesive, preferably an epoxy and preferably an adhesive which can be

di spensed in a flowable state and the# harden, around the already bonded
and separated wires, preferably at the highest point on each wire, this

being thg hogaa\ag,g eac%ﬁaet lz%qwgnraﬂg es the ﬂ{aeqrco%tecdﬂ& Adbesd Vg wi Il

rest on t e top W re wherein separati on
the adhesive from wire to wire. The chip can then be handled

and/or molding composition can be placed over the chip with the
wires retaining their separated position relative to each other.
If some of the adhesive drops onto the surface of the chip beneath
thé wire, such adhesive will serve the additional function of the
looping ring of the prior art. It can be seen that the function of
the looping ring can be provided without the additional steps of
positioning and adhering the looping ring as required in the prior
art. Also, the precision of positioning the leoping ring of the

prior art is not necessary.



. froman adjacent wire may be a problemand wll be interconnected as a
single mass fromwire to adjacent wire with the adhesive being connected to
at. | east one pair of adjacent wires. Sone of the adhesive may drop to the
underside or beneath the wire. This ties each wire to the adhesive and

mai ntains the wires separated from each other during handling and nol di ng.
The adhesive is preferably an adhesi v which can be dispensed in a flowable
state and then harden and is preferabl y an epoxy. The adhesive viscosity
must be Speke tiisdcrrdrofhg Meawriest on the wire surface for a
sufficiently [ong period to harden pefore a substantial portion thereof can
drip off of tHESURE . iEha addesviewvoScasstandast plise hetsdid padtadd

mai ntai ns contact with the adhesive on adjacent wires through hardening and
mai nt ai nkead cHingsn adth ﬁeY’é’éﬂ*t‘é-‘rnnelctteéaﬁ peebekweeyat if sonme of the

adhesi ve dr O%é?ﬁ&eit b th i’&e Vview of a standard die pad and lead finger

with a wire connected therebetween, the wire being supported at its

highest point with a looping ring in accordance with the prior art:
FIGURE 3 is a top view of a semiconductor chip with wires
extending from the die pads thereof and a ring of adhesive in
accordance with the present invention:;
FIGURE 4 is a view taken along the line 4-4 of FIGURE 3; and
FIGURE 5 is an enlarged view of a portion of the wires of

FIGURE 3 and bond ring thereon.



.and is retained on the chip surface below the wres, the adhesive wl|

provide the uplifting action of the prior art

providing the wire separation of the adhesive as di scussed above. In
operation, wires will be bonded in standard manner between die pads on a
chip and lead fingers with the wires extending upwardly fromthe die pad

and then | oopi ng downwardly to the di & finger.

The fl owabl e adhesive is

t hen

| ooping ring in addition to

then di spensed over the wires, preferably at the top of the loop, so that

the adhasd

over the adfacent‘mnrevor mﬁres'and‘fhe adhesive is allowed to harden.
Accor di ngl y, Reffenring HipRisitre FAGPBENL, thereniiseshawe aepeandacd préareach

ot her

art chip 1 having a plurality of die pads 3, only one of which is
shown. A Qire 5 is looped upwardly from the die pad 3 and then
downwardly to a lead finger 7 which is part of a lead frame (not
shown) having pins which extend out of the final package.

FIGURE 2 shows the structure of FIGURE 1 with a prior art
looping ring 9 disposed in the vicinity of the highest point of the
wire. The looping ring 9 minimizes the likelihood of the wire §
contacting circuitry on the chip 1 other than the bond pad 3. The
looping ring 9 also prevents movement of the wires 5 in the plane
normal to the page showing FIGURE 2 and thereby does not prevent
adjacent wires from contacting each other during handling and/or
encapsulation.

Referring now to FIGURES 3 to S5, there is shown a wire

~ protection scheme in accordance with the present invention. There

is shown a chip 1 having die pads 3, best shown in FIGURE 4. There
will Se a plurality of die pads 3, one die pad generally beiﬁg
associated with one wire 5. A wire 5 is shown bonded to each die
pad 3 and to a lead finger 7 as in the prior art. The wires 5 will
be separated from each other and disposed above the surface of the
chip 1. A ring of flowable, hardenable epoxy 6f proper viscosity
11 is then disposed over the wires 5 in a continuous ring and
allowed to harden in situ on the wires. It should be understood
that, while the epoxy adhesive 11 is shown as a continuous ring in

the preferred embodient, the adhesive need only extend between

ENat act s t he adhesi ve di sposed



4 and remain in that relation due to the interconnecting nature of the
" adhesive fromwire to wre. The chip can then be handl ed and/ or nol di ng
conposition can be placed over the chip with the wires retaining their
separated position relative to each other. If sonme of the adhesive drops
onto the surface of the chip beneath the wire, such adhesive will serve the
addi tional function of the looping rinh of the prior art. It can be seen
that the function of the | ooping ring can be provided wthout the

addi ti onglosd aRgesls RBSChi @Il NGrafdyasdhiaiirRgsbper OO NG sisREnas Sy red
in the prior art. Also, the precision of positioning the |ooping ring of
t he pri emdarindluidiog rheess@mapsulation procedure, thereby allowing the
adhesive to be discontinuous, if appropriate. The chip can then be
handled and/or packaged with minimal likelihood of malfunction due
to improper contact with the wires 5.

Though the invention has been described with respect to a
specific preferred embodiment thereof, many variations and
modifications will immediately become apparent to those skilled in
the art. It is therefore the intention that the appended claims be

interpreted as broadly as possible in view of the prior art to

include all such variations and modifications.



.5 BRIEF DESCRI PTION OF THE DRAWNGS FIGURE 1 is a side view of a standard
prior-art die pad and |lead finger with a wire connected therebetween;
FIGURE 2 is a side view of a standard die pad and lead_finger with a wire
connected therebetween, the wire being supported at its highest point with
a looping ring in accordance with the prior art; Mﬂuﬂ'ﬂu"ﬂ flew of
a sem conductor chip with wires extenging fronlthe di E " nd a
ring of adhesive in accordance with the present inventiofi; FICURE 4*is a
view t akgR@song the line 4-4 of FIGURE 3; and FIGURE 5 is an enl arged vi ew
of a portion of the wires of

1. A semiconductor device which comprises:

{a) a chip having plural bond pads thereon;

{b}) a plurality of wires disposed adjacent each other, each of
said wires having one end thereof coupled to and extending from one
of said bond pads; and

{c) a unitary mass of hardened adhesive disposed over and
secured to each of said wires to provide separation of said wires

from each other.

2. The device of claim 1, further including a plurality of
lead fingers, each of said wires coupled at its other end to one of

said lead fingers.

3. The device of claim 1 further including a second plurality
of adjacent wires, each of said second plurality of adjacent wires
having one end therecf coupled to and extending from one of said
bond pads and a second unitary mass of hardened adhesive disposed
over and secured to said second plurality of adjacent wires to
provide separation of said second.plurality of adjacent wires from

each other.
Sheet Has Been 1imxd

HIIIIII i



. FIGURE 3 and bond ring thereon. 6 DESCRI PTI ON OF THE PREFERRED

EMBCDI MENT Referring first to FIGURE 1, there is §D9gg_g_§LandaLd—pFFor art

chip 1 having a plurality of die pads 3, only onelof which is shown. A wre
5 is looped upwardly fromthe die pad 3 and then do g“Elm‘mude
finger 7 which is part of a |lead frane (not shown) WH“H“ ext end
out of the final package. FIGURE 2 sho@s the structure & EIGURE 1 with a

prior art looping ring 9 disposed in the vicinity of the highest point of
the wire. The.| oR@id@ridd1@£Ochaim ¥ ZesthBe 1hkpldiigod sécéde piur@idcy

of adjacent wires, each of said second plurality of adjacent wires
having one end thereof coupled to and extending from one of said
bond bads and a second unitary mass of hardened adhesive disposed
over and secured to said second plurality of adjacent wires to

provide separation of said second plurality of adjacent wires.

5. The device of claim 1 wherein said adhesive is flowable,
hardenable and has a viscosity in its flowable state sufficient to

enable said adhesive to rest on a said wire until hardened.

6. The device of claim 2 wherein said adhesive is flowable,
hardenable and has a viscosity in its flowable state sufficient to

enable said adhesive to rest on a said wire until hardened.

7. The device of claim 3 wherein said adhesive is flowable,
hardenable and has a viscogity in its flowable state sufficient to

enable said adhesive to rest on a said wire until hardened.

8. The device of claim 4 wherein s=said adhesive is flowable,
hardenable and has a viscosity in its flowable state sufficient to

enable said adhesive to rest on a said wire until hardened.

9. The device of claim 1 further including a portion of said

adhesive disposed beneath a said wire on a surface of said chip.

This Sheet 11,
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.contacting circuitry on the chip 1 other than the bond pad 3. The | ooping
ring 9 al so prevents novenent of the wires 5 in the plane normal to the
page showi ng FIGURE 2 and thereby does not prevent adjacent wires from
contacting each other during handling and/or encap g now
to FIGURES 3 to 5, there is shown a w,re prot ectio%lﬂﬂugmnmﬂl‘r gllnance
with the present invention. There is own a chip 1*ha¥ing dfe spaas 3, best
shown in FIGURE 4. There will be a plurality of die pads 3, one die pad
general |y beitm aneoakbdied o idagne2 Wureher iAchudind 4 porhovA dondad to
each die pad 3 and to a lead finger 7 as in the prior art. The wires 5 wll
be separadkekiveomispoisedt heneatit adisepdswilrabow e tsha fagef afesaid tdieipchi p 1.
A ring of flowable, hardenabl e epoxy of proper viscosity 11 is then

di sposed over the wires 5 in a continuous ring and

11. The device of claim 5 further including a portion of said

adhesive disposed beneath a said wire on a surface of said chip.

12. The device of claim 8 further including a portion of said

adhesive disposed beneath a said wire on a surface of said chip.

13. A method of making a semiconductor device comprising the
steps of:

(a) providing a chip having plural bond pads thereon and a
plurality of wires adjacent each other, each of said adjacent wires
having one end thereof coupled to and extending from one of said
bond pads; and

(b} forming a unitary mass of hardened adhesive over and
secured to each of at least an adjacent pair of said wires to

provide separation of said wires from each other.

14. The method of claim 13 further including the step of

adhering the other end of each said wire to a lead finger.

This Sheet
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,allowed to harden in situ on the wires. It should be understood that, while
t he epoxy adhesive 11 is shown as a continuous: ring inmthe—preferred

enbodi ent, the adhesive need only extend betwee wires 5 which
will or may require separation assistance up toTEﬂﬂm!“&ﬁ mﬂﬂe
encapsul ati on procedure, thereby allow ng the adke L s8cont i nuous,
I f appropriate. The chip can then be handl ed and/or packaged with m ni mal

| i kel i hood of mal function due to inproper contact with the wires 5. Though

the inventi omdfasrheenedesar bbed 1wihh 13eSAAGhelr0 hARREhE GHY efely ek
enbodi nent thereof, many variations and '
providing a second plurality of wires adjacent each other, each of
said second plurality of wires having one end thereof coupled to
and extending from one of said bond pads and providing a second
unitary mass of hardened adhesive disposed over and secured to each

of said second plurality of wires to provide separation of said

second plurality of wires from each other.

16. The method of claim 14 further including the step of
providing a second plurality of adjacent wires, each of said second
plurality of adjacent wires having one end thereof coupled to and
extending from one of said bond pads and providing a second unitary
mass of hardened adhesive disposed over and secured to each of said
second plurality of adjacent wires to provide separation of said

second plurality of adjacent wires.

B
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.modifications will imed ately becone apparent to those skilled in the art.
It is-therefore the intention that the appended_clalms be |nterpreted as
broadly as possible in view of the prior art to include alT suchvariations

and nodi fi cati ons. 8 CLAI M5 1. A sem con?uﬁ,ﬂ Lm conpri ses:
(a) a chip having plural bond pads tigreon ' ﬁm m WV\A res
di sposed adj acent each other, each of said w res*having enesend t her eof
coupl ed to and extendi ng from one of said bond pads; and

17. A method of making a semiconductor device comprising the
steps of:

{(a) providing a chip having plural bond pads thereon, a
plurality of adjacent wires, each said wire having one end thereof
coupled to and extending from one of said bond pads and a plurality
of lead fingers, the other end of said wire coupled to one of said
lead fingers;

{b) disﬁosing a unitary mass of hardenable, flowable adhesive
having a viscosity in its flowable state sufficient to enable said
adhesive to rest on a sald wire until hardened; and

{c} hardening said adhesive.
18. The method of claim 17 wherein said adhesive is an epoxy.

19. The method of claim 17 further including the step of
permitting some of said adhesive in step (b) to be disposed on a
surface of said chip and beneath a said wire and hardening said

adhesive on said surface of said chip.

20. The method of claim 18 further including the step of
permitting some of said adhesive in step {b) to be disposed on a
surface of said chip and beneath a said wire and hardening said

adhesive on said surface of said chip.

\m\m \m\\ il



. (c) a unitary mass of hardened adhesive di sposed over and secured to each
of said wires to provide separation of said wires fromeach other, a
portion of said adhesive being di sposed beneath said wire on a surface of
said chip. 2. A sem conduct or device which conprises: (a) a chip having
plural bond pads thereon; (b) a plurality of wires disposed adjacent each
ot her, each of said wires having one end thereof coupled to and extendi ng
fromone of said bond pads; and (c) a unitary mass of hardened adhesive
di sposed over and secured to each of said wires to provide separation of
said wires fromeach other, further ingluding a plurality of |ead fingers,
each of said wires coupled at its other end to one of said | ead fingers,
further including a portMBEHOP OFi BROFEETING BOND WIRES

DURING MOLDING AND HANDLING

ABSTRACT OF THE DISCLOSURE

A method of making a semiconductor device and the device
wherein a chip is provided having plural bond pads thereon. A
plurality of adjacent wires is provided, each wire having one end
thereof coupled to and extending from one of the bond pads. The
other end of each wire is coupled to one of a plurality of lead
fingers. A mass of hardenable, flowable adhesive having a
viscosity in its flowable state sufficient to enable the adhesive
to rest on a the wire until hardened, preferably an epoxy, is
disposed on adjacent wires and the adhesive is then hardened.
Optionally, some of the adhesive is permitted to be disposed on a

surface of the chip and beneath a wire and then hardened.

FIGURE 4 This Sheet Has Been Reli
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di sposed beneath said wire on a surface of said chip. 3. A sem conduct or
devi ce which conprises: (a) a chip having plural bond pads thereon; (b) a
plurality of wires disposed adjacent each other, each of said wi res having
one end thereof coupled to and exifﬂding fromone of said bond pads; and

9 (c) a unitary mass of hardened adhesi ve di sposed over and secured to each
of said wires to provide separation of said wires fromeach other, wherein
sai d adhesive is flowabl e, hardenable and has a viscosity inits flowable

state sufficient
FIG. 1
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to enabl e said adhesive to rest on a said wre until hardened, ﬁh\m’q
including a portion of said adhesive disposed beneath saHal—wrre gﬁb
surface of said chi p. 4. A sem conduct or devi ce whi ch conpri ses: ?a) a
chi p having plural bond pads thereon; (®) a”mmmnmm[‘ m’ﬁes di sposed
adj acent each other, each of said wires hav of coupled to
and ext endi ABAF¥®m one of said bond pads: ana (%) ' unltary mass of

har dened adffe5| ve gé g&qﬁl&%grd ces%lir {:ﬁg@fsc%k of said wires to
|

provi de separation sald wres from eac irther including a

plurality of | eaqlafl ngeeﬁlp aa6A ngl p3atsh MIRS paddptBélredn;i ts other end to
one of said lead fingers, further iIncluding a second plurality of adjacent

wires, each of sabd sacpharalinvaloft yivés adiisnesed afljaeent each other,

each of said wires having one end thereof coupled to and

extending from one of said bond pads; and

{c) aunitary wass of hardened adhesive disposed over and
secured to each of said wires to provide separation of said
wires from each other, a portion of said adhesive being disposed

beneath said wire on a surface of said chip.

2. A semiconductor device which comprises:

{a) a chip having plural bond pads thereon;

{b) a plurality of wires disposed adjacent each other,
each of said wires having one end theredf coupled to and
extending from one of said bond pads; and

{c) a unitary mass of hardened adhesive disposed over and
secured to each of said wires to provide separation of said
wires from each other, further incluciing a plurality of lead
fingers, each of said wires coupled at its other end to one of
said lead fingers, further including a portion of said adhesive

disposed beneath said wire on a surface of said chip.

3. A semiconductor device which comprises:

(a}) a chip having plural bond pads thereon;

(b} a plurality of wires disposed adjacent each other,
each of said wires having one end thereof coupled to and

extending from one of said bond pads; and

e
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havi ng one end thereof coupled to and extending from one of said bond pads

and arsecond unitary mass of hardened adhesive dispo Mred to
saird second plurality of adjacent wires to provide sjmmﬂﬂnmmuﬁ

second plurality of adjacent wires, whegein said adhesivé i§ f¥ovhbl,

har denabl e and has a viscosity inits flowable state sufficient to enable
sai d adhesi ve to (ckst aomitagyi whse o€ hardehefiadiesdve diwpoeed davea amldng a
portion of said adhesive di sfoosed beneath said wire on a surface of said

chi p. 1055cured kR R AL g gizegehP cBRAVEID S RAFAEEORoRPr FR1AG t he

wires from each other, wherein said adhesive is flowable,
hardenable and has a viscosity in its flowable state sufficient
to enable said adhesive to rest on a said wire until hardened,
further including a portion of said adhesive disposed beneath

said wire on a surface of said chip.

4. A semiconductor device which comprises:

{a) a chip having plural bond pads thereon;

(b} a plurality of wires disposed adjacent each other,
each of said wires having one end thereof coupled to and
extending from one of said bond pads; and

{c} aunitary mass of hardened adhesive disposed over and
secured to each of said wires to provide separation of said
wires from each other, further including a plurality of lead
fingers, each of said wires coupled at its other end to one of
said lead fingers, further including a second plurality of
adjacent wires, each of said second plurality of adjacent wires
having -oné end thereof coupled to and extending from one of said
bond pads and a second unitary wmass of hardened adhesive
disposed over and secured to said second plurality of adjacent
wires to provide separation of said second plurality of adjacent
wires, wherein said adhesive is flowable, hardenable and has a
viscosity in its flowable state sufficient to enable said
adhesive to rest on a said wire wuntil hardened, further
including a portion of said adhesive disposed beneath said wire

on a surface of said chip.
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steps of: (a) providing a chip having plural bond pads thereon, a plurality
of adjacent wres, each said wire having one end t and
extending fromone of said bond pads and a plurali mllm llmw mum t he
other end of said wire coupled to one p§ said | ead finger's; " b)® |sp05|ng
a unitary mass of hardenable, flowable adhesive having a viscosity inits
flowabl e stsat e SufEEBPEME makdnghi csemiicenduhber \deviger cotpoveigwi Ghei r e

until hardened; (c) har deni ng sai d adhesive; and (d) further including the
step of peFﬁFPfl 15 some of said adhesive in step (b) to be disposed on a

surface of sai d @hi P ARY1HAF enipSRktid pIull HoHS pRLRG G LA0ResT ve on

said surface of said chip
plurality of adjacent wires, each said wire having one end

thereof coupled to and extending from one of said bond pads and
a plurality of lead fingers, the other end of said wire coupled
to one of said lead fingers;

(b} disposing a unitéry mass of hardenable, flowable
adhesive having a viscosity in its flowable state sufficient to
enable said adhesive to rest on said wire until hardened;

(c) hardening said adhesive; and

(d} further including the step of permitting some of said
adhesive in step (b) to be disposed on a surface of said chip
and beneath said wire and hardening said adhesive on said

gsurface of said chip.

6. A method of making a semiconductor device comprising the
steps of:

{a) providing a chip having plural bond pads thereon, a
plurality' of adjacent wires, each said wire having one end
thereof coupled to and extending from one of said bond pads and
a plurality of lead fingers, the other end of said wire coupled
to one of said lead fingers;

(b) disposing a unitary mass of hardenabie, flowable
adhesive having a viscosity in its flowable state sufficient to
enable said adhesive to rest on a said wire until hardened;

{c) hardening said adhesive;

REPLACEMENT SHEET
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6. A nmet hod of making a sem conductor device canmprisi-ag—the steps of: (a)

providing a chip having plural bond pads thereon, a pluralj dj acent
wi tes, each said wire having one end thereof couﬂmnm‘mmg Ei ng from
one of said bond pads and a plurality of |ead fi IR +» end of

said wi.re coupled to one of said |ead fingers; (b)"disposing a unitary nass
of hardenabl e, flowabl e adhesive having a viscosity inits flowable state

sufficient to enafl e sai g\?ad.he ive to.rest on_a sai.d.wire until hardened;
(c) hardening sal aﬁ’é‘? g;lncs.l.udlngothe step of permitting sowme o sa?d
adhesive in step (b) to be disposed on a surface of said chip
and beneath a said wire .and hardening said adhesive on sgaid

surface of said chip, wherein said adhesive is an epoxy.
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11 (d) further including the step of permtting sone of said adhesive in
step:(b) to be disposed on a surface of said chip and beneath a said wire

and hardenlng sai d adhesive on said surface of said chip, wherein said
adhesi ve is an epoxy.

12

METHOD OF PROTECTING BOND WIRES
DURING MOLDING AND HANDLING

ABSTRACT OF THE DISCLOSURE

A method of making a semiconductor device and the device
wherein a chip is provided having plural bond pads thereon. A
plurality of adjacent wires is provided, each wire having one end
thereof coupled to and extending from one of the bond pads. The
other end of each wire is coupled to one of a plurality of lead
fingers. A mass of hardenable, flowable adhesive having a
viscosity in its flowable state sufficient to enable the adhesive
to rest on a the wire until hardened, preferably an epoxy, is
disposed on adjacent wires and the adhesive is then hardened.
Optionally, some of the adhesive is permitted to be disposed on a

surface of the chip and beneath a wire and then hardened.

FIGURE 4
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