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claim?2, wherein the step of wire bonding the side one integrated circuit

die to the first side the corresponding lead fingers while supporting the
| eadf ranme with a support block having a cavity that accepts the side two
integrated circuit die and that supports an end of each |ead finger
conprises the steps of: provi di ng the support bl ock having the
cavity that accepts the side two integrated—=Tircuit die and that supports
an end of each lead finger and that holds the |leadframe with a vacuum
force; : - pl aci NMANUFACTURINGI) UAIeSHOEPoWIRE BONDED ng t he
cavity that accepts thdNTEGRATED CIRCUIFECHIPRACKAGES USING

OFFSET WIRE BONDS AND SUPPORT BLOCK CAVITIES
BACKGROUND OF THE INVENTION

‘The present invention pertains to the field of integrated circuit
die packaging. More particularly, this invention relates to
constructing a dual sided integrated circuit chip package that employs
wire bond process technology with offset wire bonds and support
blocks with cavities for stitch bonding support.

2. ART BACKGROUND:

Plastic chip packages are commonly employed for holding
integrated circuit dies. A typical prior plastic package is constructed on
a section of a metal leadframe. Each leadframe section provides a die
pad for mounting an integrated circuit die. Each leadframe section
also provides a set of lead fingers for electrical connection between the
corresponding integrated circuit die and external circuitry. Such a |
plastic package provides protection for the integrated circuit die and
provides electrical connection to the integrated circuit die via the lead
fingers extending from the package.

Such prior plastic chip packages typically contain one integrated
circuit die per package. The integrated circuit die is typically mounted
on one side of a die pad. The integrated circuit is usually mounted on
either the top or the bottom side of the die pad. Typically, the
integrated circuit die, attached to a die pad, is wire bonded to
corresponding lead fingers. The die pad, the integrated circuit die, and
the wire bonding are typically encapsulated with molding compound
through plastic injection molding or with glob top.

The utility of an integrated circuit chip package can be increased
by enclosing two or more integrated circuit dies in one chip package.
For example, an integrated circuit die package containing two memory
chips can double the density of a memory system without iricreasing



cl anping the | eadframe onto the support block with at | east one cl anping

bl ock; w0 96/00980" € bondi ng the side one integrated circui pcghfRoksbe
first side the corresponding | ead fingers. 4, The net hogqof cfbalgm 3,

wherein the step of clanmping the | eadfranme onto the support block with at -
| east one cl anping bl ock further tonprising the step of stretching the die
pad to reduce vibration during wite bonding. 5. The nmethod of claim 2,
wherein the step of wire bonding the side two integrated circuit die to the
second side the corresponding |ead fi nge‘r%“whi | e supporting the |eadfrane

with a support block having a cavity that accctatgts t he side one integrated

circuit di e arbe gsinted piregiihboasid: areaccantaining tthe memppy chipseadnokkerd fi nger

whi | e provi di @Qaﬁigﬂé"’is’"&ﬁ%fﬁa@dséﬁ&ﬁp?@ﬁ&&%e%@am%fabond on side one
of the | eadfraneg Conprises Che steps of: ~ ...~ . providing fhe support :
bl ock having TR SRHEEGHST K PERSESHIT-OR Ruegide apgcA memory ehip on the

other side. S A

Prior manufacturing techniques for constructing such dual

sided integrated circuit chip packages usually employ tape automated

bonding (TAB) techniques. Unfortunately, TAB techniques

commonly require the formation of gold signal pad structures on the

integrated circuit dies. The formation of gold structures increases the

cost of such double sided chip packag_es_; In addition, TAB techniques ' ‘

typically require gang bonding equipment for the manufacturing

process. Such gang bonding_ equipment greatly increases_ the

manufacturing cost for such double sided packages. Moreover,

current TAB techniques may not be as reliable as conventional wire

bonding techniques. - - '




i nt egrated circuit die and correspondi ng'wi re bonds and that supports each

| ead WO 96/00980 3 T ngQcTdYos/B7893
providing clearance for a stitch bond of each wire bond on side one of the

| eadf r ane; pl acing the | eadframe on the support bl ock having the
cavity that accepts the side two integrated circuit die and correspondi ng
W re bonds; clanping the | eadfrane onto the suppor t bl ock vmth at
| east one cl anpi ng bl ock; 3

SUMMARY AND OBJECTS OF THE INVENTION - -

One dbject of the present invention is to provide a dual sided
integrated circuit chip package containing two or more integrated
«circuit chips having similar or differing dimensions and performing
similar or differing functions.

. Another object of the present invention is to provide a method
for manufacturing a dual sided integrated circuit chlp package that
includes a single plastic' molding step for each package.

Another object of the preserit invention is to provide a dual
sided integrated circuit chip package that employs offset stitch wire
bonds on opposite sides of a leadframe.

A further object of the present invention is to provide a
method for manufacturing a dual sided integrated circuit chip package
that employs support blocks having: cavities that accept integrated
circuit dies during die attach and wire bond process steps.

Another object of the present invention is to provide a method
for manufacturing a dual sided integrated circuit chip package that
employs support and or clamping blocks having cavities that provide
clearance for previoﬁsly formed stitch bonds while providing support
for newly formed stitch bonds.

Another object of the present invention is to provide a method

- for manufacturing a dual sided integrated circuit chip package that
reduces vibration during wire bonding steps to prevent and or
minimize defects such as bond cratering of bond pads or die cracking.

Another object is to enhance efficiency and utilization of
‘production equipment by outputting more functional_ity per
equipment and enhancing reliability of the resultant package.

These and other objects of the invention are provided by a
method for construcﬁng a dual-sided chip package. For one
embodiment, a leadframe is formed having at least one die pad and a
set of lead fingers corresponding to the die pad. An integrated circuit
die is attached onto a first side of the die pad and the first side die
attach is cured. An integrated circuit die is then attached onto the



wire bondi ng the side two integrated circuit die to the second side the

cor r espongliggobend fingers. 6. The nethod of claimb5, 13@'}‘[15 ' e step
of clanping the leadfrane onto the support block with at |eéas S%?l@srglt’]anpi ng

bl ock further conprises the step of stretching the die pad to reduce
~vibration during wite bonding. - 7. The met hod of claim1, wherein the
step of formng a | eadfrane having at | east one die pad and a set of |ead
fingers corresponding to the die pad further conprises the step of formng
a set of guide pin holes in the die pad-stch that the guide pin holes are
| ocat ed on peripheral areas on opposite ends of the die pad beyond die
attach areas fsecortdiside ofetherdiegpadi tildlei thedgadftameds sapporiddewith a 8ie  The

po

e

Circurt die  Subse PRERUS S8R0 It Ribing EARA hatact diiidd corat o
supporting t héwiocindegrates circuit slie apddhe seeond sidediegttachdsicuyed.hTheaccept s
the side (w0 isteayBiAtbrhicBLiticull BieRvireHonBdan® ihe @ir@ipénaingach | ead
finger conpri Jead h%%e?st w%?leotilé leadframe is supported with a support and
~ clamping block having a cavity that accepts the side one integrated

circuit die and that supports the end of each lead finger. The side one

integrated circuit die is wire bonded to the corresponding lead fingers

while the die pad is supported with a die surface contactless support

block having a cavity that accepts the side two integrated circuit die (

and corresponding wire bonds while each lead finger is supported and

providing clearance for a stitch bond of each wire bond on side two of

the leadframe. The sequence of wire bonding can be reversed, e.g.,

wire bond side two first and wire bond side one later." Thereafter, a

one step plastic mold is formed around the assembly comprising the

first and second integrated circuit dies, the die pads and the wire '

bonds. | o

For another embodiment, the leadframe is formed and a side

- One integrated circuit die is disposed onto the first side of the die pad.

The side one integrated circuit die fs then wire bonded to the first side

the corresponding lead fingers while the leadframe is supported with

either a flat support block or a support block having a cavity. A side

two integrated circuit die is disposed onto the second side of the die

pad while the leadframe is supported with the support and clamping

block having the cavity that accepts the side one integrated circuit die

and corresponding wire bonds. The side two integrated circuit die is

then wire bonded to the second side of the corresponding lead fingers

while the leadframe is supported with the support block having the

cavity, and then a one step plastic mold is formed around the

assembly comprising the first and second integrated circuit dies, the -

die pads and the wire bonds. The sequence of wire bonding is

reversible. - -



provi ding the support block having the cavity that accepts the side two

i ntegrated owwoegoossali e and that supports.an end of each | ead p&HESss/REs
that includes a guide pin corresponding to each guide pin hole of the die
pad 4 pl aci ng the
| eadf rame on the support bl ock having the caV|ty that accepts the side two
integrated circuit die such that the guide pin hol es -accept the guide pins;
cl anping the | eadframe onto the support block with at |east one cl anping
bl ock havi ng holes for accepting the guidé‘ﬁrhs;

- Other objects, features and advantages of the present invention
will be apparent from the accompanying drawings, and from the
detailed description that follows below.



wi re bonding the side one integrated circuit die to the first side t he
correspo d fingers. 9. The nethod of claim8, | e step
of clanpﬁﬁ%agﬂtﬁ?eadfrane onto the support- block with at |eas gﬁglanping
bl ock having holes for accepting the guide pins further conpr|3|ng the step
of stretching the die pad between the guide pins to reduce vibration during
write bonding. 10. The nethod of claim7, wherein the step of wre
bonding the side two integrated circuit die to the second side the
correspondi ng | ead fingers while supportérg the | eadfrane with a support

bl ock having a cavity that accepts t he S|de one i ntegrated circuit die and
correspondi ng wire bonds BRIEFDE ] E DRAyveRNdS nger whil e providing
cl earance for a stitch bond of each Wire bond on si.de one of the | eadfrane

conprises the ste Vv SUpROr, hayi t he
ca\r/rlpty t hat acceptpgh Rgesgpﬁén\r%mﬁ]?s %ﬂ%?%&&i%yc‘ﬁ?? oéleg%g}él c%‘r‘%/ gondl ng
wire bonds arimitationsinpther figuresf thearcomppavyingidrewings imliwhich|ldee ance f or
a stitch bonC&e?éreﬁﬁ@é‘xﬂ&&@tebﬁﬂgla?’bl&n@ﬁté)’E\cpfn Wiicheadframe and t hat

i ncludes a guide pin correspondlng to each gU|de pin hole of the die pad;

Figure 1 is a top view showing one side of a leadframe which
forms a set of die pads that provide mounting platforms for integrated
circuit dies for one embodiment;

Figure 2 is a top view of the leadframe which shows the die ' ¢
pads and corresponding lead fingers which enable electrical coupling
~ to the integrated circuit dies mounted to the die pad;

Figure 3 is a flow chart that illustrates a series of process steps
applied to the leadframe to form a dual sided wire bonded plastic chip
package onto each of the die pads for one embodiment;

Figure 4 is a cross sectional view of the leadframe along a
section 4-4 which shows an integrated circuit die attached to side one
of the die pad using an adhesive layer;

- Figure 5a is a cross sectional view along section 4-4 of the
leadframe which shows a cavity of the support block that provides
clearance for the side one integrated circuit die during side two die
attach;

Figure 5b is a cross sectional view along section 4-4 of the
leadframe which shows a cavity of the support block that provides
clearance for the side one integrated circuit die and which shows
clamping blocks during side two wire bonding;



pl aci ng the | eadframe on the support block having the cavity that accepts

the side tweybofpepated circuit die and corresponding wire bopgfmgwaﬁhat -
the guide pin holes accept the guide pins; :

5 clanping the | eadfrane onto the support bl ock mnth at | east one
.clanmpi ng bl ock having holes for accepting the guide pins; wre
bondi ng the side two integrated circuit die to the second side of the
correspondi ng | ead fingers.

.,
Figure 6 is a cross sectional view along section 6-6 of the
leadframe that shows wire bondmg of the side two mtegrated circuit
die to the lead fingers;

Figure 7 is a cross sectional view along section 6-6 of the
leadframe that shows the wire bonding of the side one integrated
circuit die to the lead fingers of the leadframe;

Figure 8 is a bottom view of a dual sided integrated circuit
assembly comprising the side one and two integrated circuit dies and
corresponding wire bonds formed on the die pad and shows the
location of the support block cavity wherein only one end of each
integrated circuit die is shown wire bonded; o '

Figure 9 is a cross sectional view of the integrated circuit die
assemblies on the leadframe positioned in an 1n]ectxon mold press
during a single step m)ecnon mold

Figure 10 is a cross séctional view of a dual sided plastic chip
package which comprises the side one and two integrated circuit dies
mounted on opposite sides of a die pad and enclosed by a plastic mold;

Figure 11'illustrates a series of process steps applied to the
leadframe to form a dual sided plastic chip package on each of the die
'pads for another embodiment;

Figure 12 is a cross sectional view of the leadframe along
section 6-6 shows the leadframe mounted on a flat support block.



11. the nethod of claim 10, wherein the step of clanping the |eadframe
onto the wopgowso bl ock with at |east one clanping bl ock hapéfgséahgs for
accepting the guide pins further conprises the step of stretching the di e
pad between the guide pins to reduce vibration during wite bonding. 12.
A nmethod for constructing a dual -sided chip package, conprising the steps
of : formng a | eadf rane having at | east one die pad and a set of

| ead fingers corresponding to the die paﬂ the | eadf rame having a first
side and a second side; - disposing a side one integrated circuit
die onto the first side of the die pad, wi re bonding the side one
integrated circuit die to the fRETAIERIGESCRIFRION or r espondi ng | ead fingers
mhlle supporting the leadframe. with a first support bl ock;.

Figure 1 is a top view showmg one side of a leadframe 20. One
side of the leadframe 20 is hereinafter referred to as side 1, and the
opposite 51de of the leadframe 20 is referred to as side 2. The
leadframe 20 forms a set of die pads 22-29 'I'he die pads 22-29 provide
mounting platforms for integrated c1rcu1t dres The leadframe 20 also
forms a set of lead fmgers corresponding to each of the die pads 22-29.

- During a leadframe formation step, the die pads 22-29 and the
corresponding lead fmgers are etched into the leadframe 20.
Alternatively, the die pads 22-29 and correspondmg lead fmgers may
be stamped into the leadframe 20. _

The leadframe 20 is preferably constructed from either steel or
copper. The steel or copper materials are selected for interactive
properties with silicon and plastic. For one embodiment, the
leadframe 20 is typically 5 mils thick. o |

A set of alignment holes, such as ahgnment holes 21, are
employed to precisely position the leadframe 20 during the chip
package manufacturing process.

Figure 2 is a top view of the leadframe 20 and shows the die
pads 24 and 25 and correspondmg lead fingers. A set of lead fingers 28
and a set of lead fingers 30 correspond to the die pad 24. The lead
fingers 28 and 30 enable electrical coupling to the integrated circuit
dies mounted to the die pad 24. A set of lead fmgers 40 and a set of
lead fingers 42 enable electrical couphng to the integrated circuit dies
mounted to the die pad 25. |

During a leadframe plating step, a silver plating is deposu:ed on
both sides of the die pads 22-29. A spot silver plating is also deposited
on both sides of the tips of the lead fingers corresponding to the die
pads 22-29, - |

For example, a spot silver plating is deposited along area 32 of
the lead fingers 28, and along area 34 of the lead fingers 30. Similarly,
a spot silver plating is deposited along area 33 of the lead fingers 40,
and along area 35 of the lead fingers 42 '




di sposing a side two integrated circuit die onto the second side of the die

pad while supa9Ebéoge the |eadframe with a support bl ock havi NBePruSeydrhos
t hat accepts the side one integrated circuit die and corresponding wre

bonds and that supports each |l ead finger while providing clearance for a

stitch bond of each wire bond on side one of the |eadfraneg, W re

bonding the side two integrated circuit die to the, second side of the

correspondi ng | ead fingers while supporting the |eadframe with the support

bl ock having the cavity that accepts the st8e one integrated circuit die

and correspondi ng wire bonds and that supports each |lead finger

whi I e providing cl ear Thesilver pldtingsinayde dppliedto sizlel vf tiee leadéramme 20 de one -

of the leadframe, 4 then to side 2. Alternatively, the silver plating may be applied to
both side 1 and side 2 of the leadframe 20 concurrently.

The silver plating applied to the die pads 22-29 improves the
thermal and electrical conduction between the integrated circuit dies
and the die pads 22-29. The silver plating to the tips of the lead fingers

_ enables wire bonding of gold signal leads to the leadframe 20. |
Alternatively, the plating step on the die pads 22-29 may be skipped to
enhance adhesion between the leadframe 20 and a molding
compound. : :

The leadframe plating step is simplified by applying a silver
plating to the die pads 22-29 as well as the lead fingers. If the die pads
22-29 are not plated along with the lead fingers, a separate masking for

.~ the die pads 22-29 is required.

As an alternative to silver plating, a gold plating or a palladium
plating may be _deposited to the die pads 22-29 and the tips of the '
corresponding lead fingers. _

For one embodiment, each die pad 22-29 is extended and a set of
guide pin holes are formed into each of the die pads 22-29 of the
leadframe 20. The guide pin holes on each die pad 22-29 provide
structural support for the die pads 22-29 during die attach and wire
bonding steps to the leadframe 20. For example, a set of guide pin
holes 300-305 are formed in the die pad 25. The guide pin holes 300-
305 receive corresponding guide pins of support blocks to provide
structural support during die attach and wire bonding steps during
formation of a dual sided integrated circuit die package onto the die
pad 25. : - o

' The guide pin holes 300-305 reduce vibration of the die pad 25
during wire bonding and prevent bond cratering during the
manufacture of chip packages that contain large integrated circuit dies.
The guide pin holes 300-305 and guide pins may not be necessary for
packaging some integrated circuit dies. |

Figure 3 is a flow chart that illustrates a series of process steps
200-214 applied to the leadframe 20 for one embodiment. The process _



13. The nethod of claim 12, wherein the step of disposing a side one

I nt egr at t die onto the first side of the die pad i e step
of suppo?ﬁ?ﬁgh?ﬂ% | eadf rane with the first support bl ock. P%%hﬂggﬁﬁgpnethod
of claim 12, wherein the step of wire bonding the side one integrated
circuit die to the first side the corresponding | ead fingers while
supporting the leadfrane with a first support block conprises the step of
wire bonding the side one integrated circuit die to the first side the

corresponding | ead fingers while support+ithg the lLeadfrane with a support
bl ock having a cavity and that supports the | ead fingers. 15. The net hod

O LT T2 | SepSsl S ppi e tbatsine 41 s nal e g
supporting t hgo?a%ﬁ’tliﬁi’é: ‘a}‘PFPa&E’I’g? g{‘ f%g‘o‘?détt?’gl%epagé#rggses the step of
wire bondi ng the siAterooessisté 200, ardintegrated cificaitidie ihattacherl toseath t he
Cor POl Ak o 08 sl | b O e WIE RV GRRGMBRE
- attach refers to an adhesive eutecuc 2100 tape type of process ollowed
by the appropnate cure when necessary. :
Figure 4 is a cross sectional view of the leadframe 20 along
section 4-4 of the die pad 25 during process step 200. An integrated
circuit die 50 is shown attached to side 1 of the die pad 25 using an
adhesive layer 52. During process step 200, the die pad 25 is supported ‘
by a support block 118. For another embodiment, the support block
118 includes a set of guide pins (not shown) that are received by the
guide pin holes 300-305 during the die attach of process step 200.
The dimension of the die pad 25 measured from an edge 86 to
an edge 87 of the die pad 25 is extended over the normal
accommodation of the integrated circuit die'50. The extended die pad
25 accommodates the placement of the guide pin holes 300-305. For
one embodiment, the distance between an edge 84 of the integrated
circuit die 50 and the edge 86 of the die pad 25 and the distance
between an edge 85 of the integrated circuit die 50 and the edge 87 of
“the die pad 25 may extend between 10 and 30 mils. :
The amount of extension of the die pad 25 past the edges 84 and
85 of the integrated circuit die 50 depends on the overall dimensions
- of the final plastic chip package that contains the die pad 25. The
amount of extension of the die pad 25 between the edges 86 and 87 is
limited to enable the flow of plastic mold between sides 1 and 2 of the
leadframe 20 during the plastic mold at process step 210. '
For one embodiment, a die attach machine is employed to
attach integrated circuit dies to the die pads 22-29. The die attach
machine dispenses a die attach paste to form the adhesive layer 52 and
then places the integrated circuit die 50 onto the die pad 25 and aligns
the integrated circuit die 50 to the leadframe 20. The die attach
machine takes the integrated circuit die 50 from a sﬂlcon wafer pnor
to placement on the die pad 25. ' - 8



16. The method of claim 12, wherein the step of formng a | eadfrane having

at | east ongugléciopd and a set of lead fi ngers correspondi ng pad
conprises the step of fornming the |leadfrane having the die pg&q % ﬂ%&l ead

fingers corresponding to the die pad wherein the die pad includes a set of
extensi on areas | ocated peripherally beyond die attach areas for the side

one and two integrated circuit dies. 17. The method of claim 16, wherein
the step of wire bonding the side one integrated circuit die to the first

side the corresponding | ead fingers while-3upporting the leadframe with a
first support -block conprises the steps of: providing the first

support bl ock havi ng Far e dnibbditherit) BROadResife taybr&2 RaflepSar phstager ;

AVENDED  SHEET that is cured at a high temperature of 180° C to provide rigid support
to the integrated circuit die 50. |
, At process step 202, an integrated circuit die is attached to each
die pad 22-29 on side two of the leadframe 20. Figure 5a provides a
cross sectional view along section 4-4 of the leadframe 20 at process
step 202. During process step 202, a cavity 120 of the support block 118
provides clearance for the integrated circuit die 50 and the leadframe
20 is held in place by a vacuum on one side of the leadframe 20 tail.
An integrated circuit die 90 is shown deposited on side two of the die
pad 25 with an adhesive layer 92.

At process step 204, the integrated circuit dies attached to side 1
of the leadframe 20 are wire bonded to the corresponding lead fingers
of the leadframe 20. The lead fingers 40 include a lead finger 44 which
corresponds to the die pad 25. The lead fingers 42 mclude a lead finger
46 that corresponds to the die pad 25.

Figure 5b provides a cross sectional view along section 4-4 of
the leadframe 20 at process step 204. A pair of clamping blocks 110 and
112 are employed to clamp the die pad 25. For another embodiment,
the clamping block 110 includes a set of holes that receive guide pins
(not shown) of the support block 118. The clamping force provided by
the clamping blocks 110 and 112 provide increased rigidity and reduce
the vibration of the die pad 25 during wire bondmg on the integrated
circuit die 90.

For yet another embodiment, the guide pins (not shown) of the
support block 118 in conjunction with the clamping blocks 110 and 112
are employed to stretch the die pad 25 between the guide pins. The die
pad 25 is stretched to further reduce vibration and prevent bond |
cratering of the signal pads formed on the integrated circuit die 50
during wire bonding on the integrated circuit die 90.

_ In addition, the adhesive layer 52 in combination with the
integrated circuit die 50 provides further rigidity durmg wire bond
steps on the mtegrated circuit dxe 90.



7 pl acing the | eadfranme on the support block having the cavity that '

supports wbesesvdo of each | ead finger; . cl anping the b@%ﬁ%ﬁ% nto
t he support block with at | east one cl anpi ng bl ock; W re bondi

side one integrated circuit die to the first side t he correspondi ng | ead
fingers. 18. The nethod of claim 17, wherein the step of clanping the

| eadf rame onto the support block with at | east one clanping block further
conprising the step of stretching the die pad to reduce vibration during
wite bonding. 19. The nethod of clai 16, wherein the step of wire
bonding the side two integrated circuit die to the second side the"
correspondi ng | eadFigurgd is arrioss sectigral tviewy dlbmg sectitin 6+6eofidiieh t he support

bl ock having fhaaeaid s dAARASE B SrifdBotaie Ffhel HISELALOGLE BT o e

and correspon INng Wre uppo S each nger |Ie

provi di ng cl 2} ththe lead fingers d4 and 4foolitherleadframg 2 Aowiredrond eisone of
the | eadf r anecigsTed ibebwedha siiRilpaf 54 on the infegeated dietuih@iessad t bl ock

having the Cat\ﬂetlzacti Qﬁ%ge%iﬁ.e plthe &rli]r% g(')ﬁjc? 56 ¢ couples to the lead finger 44

through the silver plated area 33 of the lead finger 44. Similarly, a
wire bond 58 is coupled between a signal pad 55 and the lead fmger 46
through the silver plated area 35.

. During the process step 204 the lead fmgers 40 mcludmg the

 lead finger 44 are supported by the support block 118. In addition, the q
lead fingers 42 including the lead finger 46 are supported by the.
support block 118. The support block 118 also provides heat for the
wire bonding process. Higher temperatures during the wire bonding
process may require less force and energy which minimizes vibrations
during the wire bonding process steps. The clamping blocks 110 and
112 increase rigidity and reduce vibration during wire bonding of side
one. )

The width of the cavity 120 of the support block 118 between a
surface 130 and a surface 132 of the support block 118 is selected to
provide wire bond support near the ends of the lead fingers 44 and 46.
The position of the surface 130 provides support near an end 80 of the
lead finger 44, and the position of the surface 132 provides support
near an end 82 of the lead finger 46. The width of the cavity 120
between the surfaces 130 and 132 provides support that enables the
formation of stitch bonds to the lead fingers 44 and 46 near the ends 80
and 82 respectively.

At process step 206, the integrated circuit dxes on side 2 of the
leadframe 20 are wire bonded to the corresponding lead fingers of the
leadframe 20. Figure 7 illustrates the wire bonding of the integrated
circuit die 90 to the lead fingers 44 and 46.. A wire bond 94 is coupled
between a signal pad 93 on the integrated circuit die 90 and the lead
finger 44 through a silver plated area 75 on the lead finger 44.
Similarly, a wire bond 96 is coupled between a signal pad 95 on the

ing the |



integrated circuit die and, corresponding wire bonds and that supports each
| ead finger wdwdgpegy ovi'di ng cl earance for the stitch bond of Ra@isekhFses bond

on side one of the |eadfraneg; pl aci ng the | eadf rame on the support
bl ock having the cavity that accepts the side one integrated circuit die
and correspondi ng wire bonds; cl anping the | eadframe onto the

support block with at | east one clanpi ng bl ocks; w re bondi ng the

side two integrated circuit die to the second side the corresponding | ead

fingers. 20. The nethod of‘claim19, whdP&in t he step of clanping the

| eadf rane onto the support block with at |east one clanping block further
conpri ses the stinfegratec: cirquihdigy99 anddhe leadifinger 46 throughha silvenplajed ng

wite bonding. area76. _ . o

. During process step 206, the lead fingers 44 and 46 are supported

by a support block 122. The clamping blocks 110 and 112 increase
rigidity and reduce vibration during wire bonding of side two. The
support block 122 forms a cavity 320 that provides clearance for the
integrated circuit die 50 and lead fingers 56 and 58 and corresponding
stitch bonds on the lead fingers. The width of the cavity 320 between a
surface 100 and a surface 102 of the support block 122 provides
clearance for the stitch bonds to the silver plated areas 33 and 35. The
positions of the surfaces 100 and 102 provide support for the stitch
bonds of the wire bonds 94 and 96 to the silver plated areas 75 and 76.
The stitch bonds of the wire bonds 94 and 96 are formed away
- from the ends 80 and 82 of the lead fingers 44 and 46 in comparison to
the stitch bonds of the wire bonds 56 and 58. The dimensions of the
cavity 320 between the surfaces 100 and 102 are selected to provide
support beneath the stitch bonds of the wire bonds 94 and 96 as well as
clearance for the stitch bonds of the wire bonds 56 and 58.
- Alternatively, the support dimensions provided by the cavity
320 are provided by adjusting the positions of the surface 130 and the
.surface 132 of the support block 118. In this alternative, the support
block 118 includes adjustable portions that support the lead fingers of
the leadframe 20 and that provide adjustable dimensions for the
cavity 120. . : _

Figure 8 is a top view of a dual sided integrated circuit assembly
comprising the integrated circuit dies 50 and 90 and corresponding
wire bonds formed on the die pad 25 during process step 206. The
guide pin holes 300-305 and the lead fingers 40 and 42 are shown,
along with an outline 106 that indicates the vertical surfaces of the
cavity 320 including the surfaces 100 and 102 formed by the support
block 122. Also shown are the wire bonds between the lead fingers 40

- and the integrated circuit die 50 including the wire bond 56, and the
wire bonds between the lead fingers 42 and the integrated circuit die 90
including the write bond 96. |



8 21. The nethod of claim 12, wherein the step of formng a | eadfrane
havi ng atwbegsdesene di e pad and a set of lead fingers corrpé.p,gggg(ﬁg?sto t he
die pad further conprises the step of formng a set of guide pin es in
the die pad such that the guide pin holes are.located on peripheral areas
on opposite ends of the die pad beyond die attach areas for the side one
and two integrated circuit dies. 22. The nmethod of claim21, wherein the
step of wire bonding the side one integrated circuit die to the first side
the corresponding | ead fingers while suppbrting the leadfrane with a first
support bl ock conprises the st eps of : providing the first support

bl ock having a cavidtyprobeds step200f & plastivstold ieformdd adti aﬁgﬁecﬂﬁﬂ t hat

ol acing t he | XA ARES 8%%%%3“8%%8#9#&%%!&?%5 Ot 2 i % AR Copor i <

the end of eaplasmmotdedgpacl@geh H:gutew@agmsaéepmnaidnew thept t he guide

1, S S s O s
bondi ng t he sP‘H%C%n?‘ﬂ %é‘&nmgfsmes %‘h{]hﬁ‘f’- injgctigngpold,e

corr espondi ngpk&dn&llmsrastop mold 100 and a bottom mold 102. The top and
bottom molds 100 and 102 provide a mold cavity for each of the
integrated circuit die assemblies on the leadframe 20. For example,
the top and bottom molds 100 and 102 provide a mold cavity 60 for the
integrated circuit die assembly comprising the mtegrated circuit dies (
50 and 90 formed onto the diepad 25. = = :

- A plastic mold injector (not shown) injects plastic into’ each
mold cavity to form a- plasnc mold around each of the integrated
circuit die assemblies on the leadframe 20. The holes of the die pads
22-29 mcludmg the guide pin holes 300-305 improve the flow of
plastic mold around the integrated circuit die assembly on the die pad
25. The plastic injection molding step is followed by the necessary

' curmg of the molding compound.
At process step 212, the lead fingers of the leadframe 20 are
electro plated with the lead-tin compound. At process step 214, the
‘lead fingers of each of the integrated circuit die assemblies on the
leadframe 20 are formed into a final shape. Figure 10 is a cross
sectional view of a dual sided plastic chip package 130. The dual sided
plastic chip package 130 comprises the integrated circuit dies 50 and 90
mounted on opposxte sides of the die pad 25 and enclosed by a plastic
mold 66. o
Figure 11 illustrates a series of process steps 230-242 applied to
the leadframe 20 to form a dual sided plasti¢ chip package on each of
the die pads 22-29 for another embodiment. At process step 230, an
integrated circuit die is attached to side 1 of each of the die pads 22-29.
At process step 232, the integrated circuit dies attached to side 1 of the
leadframe 20 are wire bonded to.the corresponding lead fingers of the
leadframe 20. The leadframe 20 may be supported during process



23. The method of claim22, wherein the step of clanping the | eadfrane

onto the sumwobénddseck with at | east one clanping bl ock havi ngefasfnrdRr
- accepting the guide pins further conprising the step of stretching the die

pad between the guide pins to reduce vibration during wite bonding. 24.
-The method of claim21, wherein the step of wire bonding the side two
Integrated circuit die to the second side the corresponding |ead fingers
whi l e supporting the | eadfrane with the supfort bl ock having the cavity
that accepts the side one integrated circutt>die and corresponding wire
bonds and that supports each |ead finger while providing clearance for the
stitch bond of esdeps%ﬂanﬂom withsa sepport hlock havingadearamee covifies s t he

steps of: %QJ %(;‘;éef&tbg.agésg gé;%%d'&‘fb tzbg cavity that accepts

t he side one |ntegra circult “die-and - corres WI re bonds and_ t hat
supports each | ead = Alternatively, the process steps 230 and 2 may be performed

using a flat support block to support the leadframe 20. Figure 12isa
cross sectional view of the leadframe 20 along section A of the die pad
25 which shows the leadframe 20 mounted on a flat support block 350
at process steps 230 and 232. An integrated circuit die 50 is shown
attached to side 1 of the die pad 25 with the adhesive layer 52.

The wire bond 56 is coupled between the signal pad 54 on the

.integrated circuit die 50 and the lead finger 44 through the silver

plated area 33 of the lead finger 44. The wire bond 58 is coupled
between the signal pad 55 and the lead finger 46 through the’silver
plated area 35. The flat support block 350 enables the formation of
stitch bonds to the lead fingers 44 and 46 near the ends 80 and 82.

At proceés step 234, an integrated circuit die is attached to each
die 22-29 on side 2 of the leadframe 20. During process step 234, the
leadframe 20 is mounted on the support block 118 with the cavity 120
providing clearance for the integrated circuit die 50 as described above
for process step 202.

At process step 236, the integrated circuit dies on side 2 of the
leadframe 20 are wire bonded to the corresponding lead fingers of the
leadframe 20. During process step 236, the lead fingers 44 and 46 are
supported by the support block 122 which provides the cavity 320 to
accommodate the integrated circuit die 50 and lead fingers 56 and 58

-and corresponding stitch bonds as described above for process step 206.

At process step 238, a plastic mold is formed with an injection
mold press to encase the integrated circuit dies 50 and 90 into a single
plastic molded package as described above for process step 210. At
process step 240, the lead fingers of the leadframe 20 are electro plated
with the lead-tin compound. At process step 242, the lead fingers of

‘each of the integrated circuit die assemblies on the leadframe 20 are
formed into a final shape. '

In the foregoing specification the invention has been described
with reference to specific exemplary embodiments thereof. It will,



9 finger while providing clearance for the stitch bond of each w re bond
on side apgogboseie | eadf rame and that includes a guide pin Hnonding to
each guide pin hole of the die pad; pl aci ng t he Ieaﬁ??’ggn?@gﬁt he
support bl ock having the cavity that accepts the side one integrated
circuit die and corresponding wire bonds such that the guide pin. holes
accept the guide pins; clanping the | eadfrane onto the support bl ock
with at | east one clamping bl ock having holes for accepting the guide pins;
wire bonding the side two integrated ciTd®it die to the second side the
correspondi ng | ead fi ngers. 25. The nmethod of claim 24, wherein the step
of cl anmpi ng t hewevedf bareident thatieasopp anodificatibnsiand ciarigesshapibe cl anpi ng

bl ock havin 3 ! i i il 3 s .dhe ste
of st r ot chi ng TS giedercr Rt dpaftinglhalf i Bobdttd it i tcopERer 1€ 01 PR
wri te bondi ngthe inxention gy set frtin the apparded claims  Thespagificationpr i si ng:
(A)  a | eadf apdRIfadh@g afe décdraiglRng be reghrddd e AlusttdiBRY father than

" a restrictive sense.



c’o'rrespondi ng to the die pad, wherein the |leadframe has a first side and a

second si dewo 9600980 ( B) a first integrated circuit die dispgs t he
die pad on the first side of the |eadfrane; - (O a secoﬁ)ggé?m&

integrated cir sposed onto the die pad on'the second side of the
| eadfrane whil e jphendecadieartephadsupported by a support bl g :

cavity that accep ntegrated circuit die; [j
set of wire bonds‘EH first integrated circuj
fingers on the fi e leadfrane dki | e the llea

by a support block having a cavity that accepts the second |nt egrat ed V
circuit die and that supports an end of €paiM®f the |ead. fingers;

(E) a second ds that bond the second integrated circuit
die to the Iead%&%ﬁgésrgfagﬁeaﬁg second side of the |eadframe while the
| eadf rane is supported by a support block having a cavity that accepts the

first integrateq_ci r%'rﬁ%ﬁ\ba @p%hg@u‘f:ﬁﬁgra @lgl_s@aed\ﬁcﬁﬁ, pg&&%eand t hat

supports each of the
PP comprising the steps of:

forming a leadframe having at least one die pad and a set of
lead fingers corresponding to the die pad, the leadframe havmg a first
* side and a second side; -
disposing a side one mtegrated circuit die onto the first side of
the die pad; '
disposing a side two integrated circuit die onto the second side
of the die pad while supporting the leadframe with a support block
having a cavity that accepts the side one integrated circuit die;
wire bonding the side one integrated circuit die to the first side
the corresponding lead fingers while supporting the leadframe with a
support block having a cavity that accepts the side two integrated
circuit die and that supports an end of each lead finger;
wire bonding the side two integrated circuit die to the second
 side of the corresponding lead fingers while supporting the leadframe
with a support block having a cavity that accepts the side one
integrated circuit die and corresponding wire bonds and that supports
each lead finger while providing clearance for a stitch bond of each
wire bond on side one of the leadframe. S

2. The method of claim 1, wherem the step of forming a
leadframe having at least one die pad and a set of lead fingers
corresponding to the die pad comprises the step of forming the
leadframe having the die pad and the set of lead fingers corresponding
to the die pad wherein the die pad includes a set of extension areas

. located peripherally beyond die attach areas for the side one and two
integrated circuit dies.

AR )



r a stitch bond of each of the
e of the | eadfrane, H‘f}‘ﬁ ach of
eac §9% 9?

t he second set of w way from an end of e |l ead
fingers in relation t T of w re ponds.: The dual Si-ded
Integrated circuit pagk cI ai m 26, wherei nrmmeddnﬁsmadn Redqudes a set
of extension areas |ocCated peripherally beyond d for t he
first and second integrated circuit dies. 28. i nt egrated
circuit package of claim 27 wherein the &tensi de a set of

gui de pin holes that are | ocated on peripheral areas on opp05|te ends of
the die pad be§ond. The miethod dfaciaimr2;ashérein the stdp 6f wirddbssaniylttent egr at ed

' (F:)'Cfl_f llJJISEBS;jIO% ggSide on¥InELA Bircuit die to the first side the corresponding lead
fingers while supporting the leadframe with a support block having a
cavity that accepts the side two integrated circuit die-and that supports
an end of each lead finger comprises the steps of: _

- providing the support block having the cavity that accepts the
side two integrated circuit die and that supports an end of each lead
finger and that holds the leadframe with a vacuum force;

placing the leadframe on the support block havmg the cavity
that accepts the side two integrated circuit die; - : '
- clamping the leadframe onto the support block with at least one
clamping block; . : _
wire bonding the side one mtegrated circuit d1e to the first 51de

the corresponding lead fingers. -

4. . The method of claim 3, wherem the: step of clampmg the
leadframe onto the support block with at least one -clamping block
further comprising the step of stretching the die pad to reduce
vibration during write bondmg : :

5. The method of claim 2, wherein the step of wire bonding the
side two integrated circuit die to the second side the corresponding
lead fingers while supporting the leadframe with a support block
having a cavity that accepts the side one integrated circuit die and -
corresponding wire bonds and that suppotts each lead finger while
providing clearance for a stitch bond of each wire bond on side one of
the leadframe comprises the steps of:

~ providing the support block having the cavﬁ:y that accepts the
side two integrated circuit die and corresponding wire bonds and that
supports each lead finger while providing clearance for a stitch bond
of each wire bond on side one of the leadframe; .

placing the leadframe on the support block having the cav1ty

that accepts the side two integrated circuit die and corresponding wire
bonds,

AR AR il



For one enbodi ment, the adhesive la Iayer 52 i s an epoxy paste that is
cured at a M(gb‘slaosgmeratur@m@gf,he& \i ogdy provide rigid suRPRtéesnrges O
the integrated circuit dhe At process step 202, an.
integrated circuit die is at m‘\\“ die pad 22-29 on side two
of the | eadfrane. 20. Figure: row des a Cross secti ":"'"“
section 4-4 of the |eadfrange’ 20 at process step 202.
step 202, a cavity 120 of the support bl ock 118 provi! "
t he |ntegrated circuit die 50 and the | eadfame 20 |s‘ﬁé?“dLr‘rT”|5T‘ace by
a vacuum on one side of the leadfranme 20 tail. An integrated circuit
die 90 is shown depostlaatping thedeadframefontoctheisipport blowk withvatt leastone
adhesi ve |ayer 9 ampin block; - At process step 204, the integrated circuit
dies attached to <rde g .of the | eadframe 20 are wire bonded to the
correspondi ng | ead fi witg Bonding the side twedntegratedgircuih dig tnthe saggads 40

i nclude a | ead fm@lﬁ%e%riié&péhdmg 1eagq|i6g§—§onds to the die pad 25. The | ead
fingers 42 include a lead finger hat corresponds to the die pad

- 25. "Figure 5b provides a cross sectional viewalong section 4-4
of -6 The method of claim 5, wherein the step of clamping the

leadframe onto the support block with at least one clamping block
further comprises the step of stretching the die pad to reduce vibration
dunng wire bonding.

7. The method of claim 1, wherein the step of forming a
leadframe having at least one die pad and a set of lead fingers
corresponding to the die pad further comprises the step of forming a

~ set of guide pin holes in the die pad such that the guide pin holes are
located on périph_eral areas on opposite ends of the die pad beyond die
attach areas for the side one and two integrated circuit dies.

8.  The method of claim 7, wherein the step of wire bonding the
side one integi-ated circuit die to the first side the corresponding lead
fingers while supportixig the leadframe with a support block having a
cavity that accepts the side two integrated circuit die and that supports
an end of each lead finger comprises the steps of: |

providing the support block having the cavity that accepts the
side two integrated circuit die and that supports an end of each lead
finger and that includes a guide pin corresponding to each guide pin
hole of the die pad;

placing the leadframe on the support block having the cavity
that accepts the side two integrated circuit die such that the guide pin
holes accept the gmde pins; o |

clamplng the leadframe onto the support block with at least one
clamping block having holes for accepting the guide pins;

wire bonding the side one integrated circuit die to the first side
the corresponding lead fingers.

* [+ L M S *



the | eadfranme 20 at process step 204. A pair of clanping blocks 110 and
112 are e%l?gé d to clanp the di ad-25. For anot her enbodi nent, the -

cl anpi ng %20 i ncl ud ls BT:E‘hél es that receive guPGEUSP3HETss3
(not shown) of the s rtg\rb:&/é Ke=$18. Ihe clamlmw
t he cl anpi ng bl ocks

USARRY Me i ncreased .
the vibration of theW’[S during wire bondln ,ﬁg ﬁ&zted
F

circuit die 90. or yet another enbodi pi ns (not
- shown) of the support bl ock 118 in_ggnjunction- Wlt

bl ocks 110 and 112 - are enployed to stretch the-di e pad 25 between the

gui de pins. The di 5,1.8 ed,to fur r.reduce vibration

and prevent badhd The Wéﬁ%& ﬁé‘hﬂn Ha’ihe HER 4‘5?%8‘% ?le integrated

circuit die 50eadframemntoghensnpploohhla¢§ thhtatteleasttmgr cdampingrblack di e 90.

I n addition, V, ﬁﬁm@ Iﬁ"?h egrat ed
circuit die 5 !gglﬂggéss udt Egéhé tll‘% B??qug éri‘eécg:ﬁg@mg the éte%s on 't he
integrated ci @Hettg}lgggbe ie padjg B dbs@ui pms to reduce vibration

PCT/ US95/ 07893 uring write bonding. '

10.  The method of claim 7, wherein the step of wire bonding the
side two integrated circuit die to the second side the corresponding
lead fingers while supporting the leadframe with a support block
having a cavity that accepts the side one integrated circuit die and |
corresponding wire bonds and that supports each lead finger while
providing clearance for a stitch bond of each w1re bond on side one of
the leadframe compnses the steps of: '

providing the support block having: the cav1ty that accepts the
side two integrated circuit die and corresponding wire bonds and that
supports each lead fmger while pqui'ding clearance for a stitch bond
of each wire bond on side one of the leadframe and that includes a

‘guide pin correspondmg to each guide pin hole of the die pad;

' placmg the leadframe on the support block havmg the cavity
that accepts the side two integrated circuit die and correspondmg wire
bonds such that the guide pin holes accept the guide pins;

clamping the leadframe onto the support block with at least one
clamping block having holes for accepting the gmde pins;

wire bondmg the side two mtegrated cu'cmt d1e to the second
side the corresponding lead fingers.

11.  The method of claim 10, wherein the step of clamping the
leadframe onto the support block with at least one clamping block
having holes for accepting the guide pins further comprises the step of
stretching the die pad between the gmde pms to reduce v1branon
dunng w1re bondmg

A A



2212 - Figure 6 is a cro'é'é_sectlonal view al ong section 6-6 of

t he | esi0f95/0098020 t hat s Bﬂenﬁeﬁ!ﬁ@ﬂm ng of. the integrakeshrgdsy cuit
- die 50 to the |l ead finge theleadframe 20. A wire bond,

56 is coupl ed between.a- n t he integr '?H“Cﬁ”f rd,Le -5Q"
and " the lead finger 44, The WI re bond 56 coupl es to\ tHESI: éad f(,l_‘nger 44
through the silver. plated area 33 of the lead finger 44. -‘Slml ,L@,*a::; e
wire bond 58 is coupl ed between a signal pad 55 and the"l Ffi1nger 46

t hrough the silver plated area 35. =21= During the process step 204,
the lead fingers 40 including the | ead finger 44 are supported by the
support bl ock 112. | rAadethoddior constructing lacdwuialfsidecd chipt package,di ng t he | ead
finger 46 are s t . support block 118. The support bl ock
118 al so provides E%atﬁ g‘%ﬂet s of: V\nre bondi ng pro ess Hi gher

t enperatures during tfﬁmgélﬁéﬁlfém having at 9 Regand ajsetof  or ce

and ener gy whi cllead Wixigeiﬁéox\tégkﬁidlﬁg&o the dié pad) ¢hd Iéadﬁta’rﬁe hagitigg fiR5oCcess
steps. The cl anplé? bl.ocks 1 112 increase rigidity and reduce

vi bration duri n ’SI de one. . The width of the
cavity 120 .of the sum:sposmg@cs«demebate@'etedamrcuxt die onto the first side of

the die pad;
wire bonding the side one integrated circuit die to the first side
the corresponding lead fingers while supporting the leadframe with a
first support block; '
disposing a side two mtegrated circuit die onto the second side
of the die pad while supporting the leadframe with a support block
~ having a cavity that accepts the side one integrated circuit die and
corresponding wire bonds and that supports each lead finger while
providing clearance for a stitch bond of each wire bond on side one of
the leadframe;
. wire bonding the side two integrated circuit die to the second
side of the corresponding lead fingers while supporting the leadframe
- with the support block having the caﬁty that accepts the side one
integrated circuit die and corresponding wire bonds and that supports
each lead finger while providing clearance for the stitch bond of each
wire bond on side one of the leadframe. |

13. The method of claim 12, wherein the step of disposing a side
one integrated circuit die onto the first side of the die pad includes the
step of supporting the leadframe with the first support block.

14.  The method of claim 12, wherein the step of wire bonding the
side one integrated circuit die to the first side the corresponding lead
fingers while supporting the leadframe with a first support block
comprises the step of wire bonding the side one integrated circuit die
to the first side the corresponding lead fingers while supporting the
leadframe with a support block havmg a cavity and that supports the
lead fingers.

R AT



surface 130 and a surface 132 of tWort bl ock 118 is selected to

dsesflit he |ead fi ngeri,cﬁhsgg)@,s&_ﬁ

The position of the surf Op’r‘d\f]" es s ‘,pport near an end 80 of t
| ead finger 44, and the dsﬁi“orr off—;i 7face 132 provides—support

near an end 82 of the Ie dfli . The wi dth of i‘H&%h&@M tl%en
bet ween the surfaces 130 132 provides support th m

formation of stitch bonds to the |ead fingers 44 and nds 80

and 82 respectively. : At process -step 206 d circuit
dies on side 2 of the | eadf rane 20 are wire bondedtothe _
corresponding |l ead fingers-of the | eadf rame 20. Figure 7 illustrates
the wire bondi of fingers
44 and 46. A vite DREhRod O Hilth 12, whEkiSbE b of Vit pRing e ' 102

‘integrated cirside eng |1%te803f§ddﬂtql\’ét diegle the first s\dgeﬁhemprreﬁpmgm&md ver
plated area 75fmgbr§ wée@@b prtERy ﬂfb41eadframe'5wnﬂ arfirgt sx?ﬂbit%l@él@d 96 is
coupl ed bet ween e%n%I ?5 .on 8 V\Q ?
PCT/ US95/ 0789 §ompns t p of wire bon ing the side one integrated circuit die
to the first side the corresponding lead fmgers while supporting the
leadframe with a flat support block that supports the die pad and the

corresponding lead fingers.

16. The method of claim 12, wherein the step of forming a ‘
leadframe having at least one die pad and a set of lead fingers
corresponding to the die pad comprises the step of forming the
. leadframe having the die pad and the lead fingers corresponding to
the die pad wherein the die pad includes a set of extension areas
located peripherally beyond die attach areas for the side one and two
integrated circuit dies.

17.  The method of claim 16, wherein the step of wire bonding the
side one integrated circuit die to the first side the corresponding lead
fmgers while supporting the leadframe with a first support block
comprises the steps of: : -

providing the first support block having a cavity that supports
an end of each lead finger;

placing the leadframe on the support block havmg the cavity
that supports the end of each lead finger; _ :

clamping the leadframe onto the support block with at least one
clamping block; _

wire bonding the side one integrated circuit die to the first side
the corresponding lead fingers. . - ' -

18. The method of claim 17, wherein the stép of clamping the
leadframe onto the support block with at least one clamping block
further comprising the step of stretching the die pad to reduce
vibration during write bonding.

RN O



-13- integrated circuit die 90 and the I_e_éd- finger 46 through a

silver pl at ago 96/00980r €a 76. This Sheet Has °Yrocess step 2pSrubisriaad
fingers 44 and 46 are supported l“ll“ﬂ“l t)rt bl ock 122. The cl anpi ng

bl ocks 110 and 112 i ncrease - educe vi br a'\[)_i_D.D.::g;lgl_-[_-L-ﬂg_-:w-_.r;.e -
bondi ng of side two. The . . support block 122 forms a caw|tyy820=thats sz v
provi des cl earance for the integrated circuit die 50 and | ead;fingers
56 and 58 and corresponding stitch bonds on the | ead fingers—=FHe~"""""
wi dth of the cavity 320 between a - surf&e 100 and a surface 102 of the
support bl ock 122 provides cl earance for the stitch bonds to the

silver plated areas 33 and 35. The - positions of the surfaces 100 and

102 provide suppqQpt foh t tit . .Of i -Do d 96
to the silver pl 2? ed g&‘@a&‘%éﬁ’ﬁ%‘.“ 1_6’%%15918 th&?ﬁegwéf ?f’g%ggﬁ)ﬂ%é %{‘L t he
Wi re bonds 94 andidistwio dnfegrated cixemjt die to themecond sideithesorzespaseling t he
| ead fingers 44 iRgbfs Wil P;ﬂﬂ ty wire
bonds 56 and 58. . T ,eﬁgﬁbn%nshon?d tﬁie]g the lc.ea%ﬂ\i/‘i&xgr% %%qggmﬁgﬁg% rfaces
100 and 102 are $EVERE Ehe CaViEY Brataccepts the side pre frtegzated etk Hecandhonds
of the wire bondgofréspondidg wire/bondsand that supporesieacH leadt fiwgert while bonds
an

ST the wire b Ond%ré@%ﬁﬂg chéh ce for the sﬁtdf‘b&ﬁa%{é.a\éﬁl%iret%%dsgﬂ REdd one
i mensi ons provi de ¥_ hecavity .
of the leadframe comprises the steps of:
providing the support block having the cavity that accepts the
side one integrated circuit die and corresponding wire bonds and that
supports each lead finger while providing clearance for the stitch bond
of each wire bond on side one of the leadframe; _

* placing the leadframe on the support block having the cavity
that accepts the side one integrated circuit die and corresponding wire
bonds;

clamping the leadframe onto the support block with at least one
clamping blocks; '

wire bonding the side two integrated circuit die to the second
side the corresponding lead fingers.

20. The method of claim 19, wherein the step of clamping the

leadframe onto the support block with at least one clamping block

further comprises the step of stretching the die pad to reduce vibration
- during write bonding.

21.  The method of claim 12, wherein the step of forming a

leadframe having at least one die pad and a set of lead fingers

corresponding to the die pad further comprises the step of forming a

set of guide pin holes in the die pad such that the guide pin holes are

located on peripheral areas on opposite ends of the die pad beyond die
- attach areas for the side one and two integrated circuit dies.

A



ns of the sur.f ace 130 and the

t h| s alternative, PE?ﬁIS%)&Qth

surface 1wé ogledshe Suppo
bl ock 118 i ncl udes adjus¥ab

the | eadframe 20 and t\ éfﬁbu-v kﬁ”'-4 5t bIe dlnen3|ons oL Ol Lhe cavity
120. : Figurg 8 op view of a ddf é?ed circuit
assenbl y ~- conprising the integrated circuit l and '
correspondi ng wi re bonds formed on the die process step
206. The gui de pin hol es 300-305 am®4t-he |l ead fingers 40 and 42 are
shown, along with an outline 106 that indicates the vertical surfaces
of the cap.ty m@mmhbdwfmmelsmmastme of vwire Hondir %th& tge
support e ea
ingers 40 UoESnifeata ARUMEAR f il SRS ComEtink Tad S ong

56, and the ﬁngqnsmtulbmuppmrvgeﬂm leadf na@a@wxﬂngén@t mppnu blneku ntegr at ed
circuit die 9Qompnsésnmetgié}9gof he wite bond 96. . - WO 96/ 00980 _

PCT/ US95/ 07893 providing the first support-block havmg a cav1ty that supports

an end of each lead finger and that includes a gulde pin correspondmg

to each guide pin hole of the die pad;
placing the leadframe on the support block havzng the cavity

that supports the end of each lead fmger such that the guide pin holes

accept the guide pins; - x ‘
clamping the leadframe onto the support block with at least one

clamping block having holes for accepting the guide pins;
‘wire bonding the side one integrated circuit die to the first side

- the corresponding lead fingers. - -

23.  The method of claim 22, wherein the step of clampmg the
leadframe onto the support block with at least one clamping block
having holes for accepting the guide pins further comprising the step
of stretching the die pad between the guide pins to reduce vibration
during write bondmg

24. The method of claim 21, wherein the step of wire bonding the
side two integrated circuit die to the second side the corresponding
lead fingers while supporting the leadframe with the support block
having the cavity that accepts the side one integrated circuit die and
corresponding wire bonds and that supports each lead finger while
providing clearance for the stitch bond of each wire bond on side one
of the leadframe comprises the steps of: |

providing the support block having the cavity that accepts the -
side one integrated circuit die and corresponding wire bonds and that
supports each lead finger while providing clearance for the stitch bond
of each wire bond on side one of the leadframe and that includes a
guide pin corresponding to each guide pin hole of the die pad;
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- 14- At process step 210, a plastic nold is formed with an
injection wo9m0dsy presJhisShetidas Bee E‘aqeﬁt egrated circuit dipeguxdsgfgs 90

into a single pl astic ' e. Figure 9 is a cross sectiona
vi ew of the integrate
positioned in an I njection nold press during proc

I njection nold press includes a top nold 100 and ajb L0032 02.
The top and bottom nol ds 100 and 102 provide a nol ity-Tor each-af

t he integrated circuit diie assenblies 2 the l'eadfrane 20. For
exanpl e, the top and bottom nolds 100 and 102 provide a nold cavity 60
for the i nt egr atpldcinigr thei leadfremsesar thé gupporirbleck qavireg e eavisy ed

ircuit dies : ; ; : : :
plastic nold injector (not shown) injetts plastic 1ntqQ each” I

¢ thafgc&??s ?'Qa %{8@ ﬂ?%‘awhei:ﬁlbﬁt &8¢aga correﬁpondm%%vﬂ?
cavity to form Pondsstuch that theguidepisulolesrceent thewaddamins:  circuit

di eI agjsenblt ihes O_ndt heclhﬁFﬁ(g alﬁ%%@éfr'agheoh%ene?ﬁpp?ft tﬂbelFmdis at 1¢|eastt2>;21e29 '
i ncl udi ng the guide_pin,ho - rove,. ow,of . ~ plastic np
around the int e&%’f‘?ﬁ“&?’%ﬁﬁa‘ﬂpg }ﬁgg%kfgll)?f:caﬂnpﬁghﬂigé“ﬂ?a(?ms' 25. The

pl astic injection nolwiredondipgithe sivlel e integratad cireuitsdiarty the secand i ng of

the nol di ng co : s step 212, the lead fihgers of
{he | eadframe ggﬁ’gér'ghe corresponding 164d Bingefs _

25.  The method of claim 24, wherein the step of clamping the
leadframe onto the support block with at least one clamping block
having holes for accepting the guide pins further comprises the step of
stretching the die pad between the guide pins to reduce vibration
during write bonding.

26. A dual-sided chip package, comprising:

die pad and a set of lead fingers corresponding to the die pad,
the die pad having a first side and a second side;

side one integrated circuit die diéposed onto the first side of the
die pad;

' side two integrated circuit die disposed onto the second side of

the die pad; -

at least one wire bond between the side one integrated circuit
die and the first side the corresponding lead fingers;

at least one wire bond between the side two integrated circuit
die and the second side of the corresponding lead fingers wherein the .
wire bonds between the side two integrated circuit die and the
corresponding lead fingers is offset away from an end of each lead
finger in relation to the wire bonds between the side one integrated

' circuit die and the first side of the corresponding lead fingers.

27.  The dual-sided chip package of claim 26, wherein the die pad
includes a set of extension areas located peripherally beyond die attach
areas for the side one and two integrated circuit dies.

* © C L L] L] *



dii At process step 214, the

gn @;qaﬁ“éil‘r uit die assenbl Iﬁé@%ﬁb%%

electro plated with the |ead-tin
| ead fi no@igosmbeggach of
| eadf rame 20 are forned
sectional view of a dual chi p package 130. The dual sided
pl astic chip package 13 rises the integrated ci rcuit dies 50 and 90
nmount ed .on opposite sides of the die pad 25 and encl osed by a plastic

Flgure 10 is a

nol d 66. : Figure 11 illustrates a series of process steps
-230-242 applied to the | eadfrane 206-260-form a dual sided pl asti,c chip
package on each of the die pads 22-29 for anot her enbodi nent.

process step 23), aThe dualsitie’D lagelificlaling 275 werain@ié é:&eﬁsx&g 1 of

each of the die pads ,22-29. ss, st 23 t.he integrate
circuit dies at ﬁ%ﬂ“ﬁﬁ asef of Pipy 91 suceh ﬁ‘?tetggfg"ﬂﬁé Péﬂei’zﬂl%s € e bonded to
t he cor r espondiocgtedean peripheral artas or» opposite eads rofithe Aie pIHd)dyeadfdxarre 20

may be support A
PCT/ USOE/ 0789 3%&“51'&9 f&F ﬁﬁeesciae one aﬁ@t&g 19&%%9&5{ circuit dies.

-

een Replaced
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3157 B steps 230 and 232 with a support block having clearance
cavities asgqgen 989' scussed above for process steps 200 thr opgRyddsrses

Al ternatively,” the process steps 230 and 232 nay be perforned using a
flat support block to support the |eadframe 20. Figure 12 is a Cross
sectional view of the |eadfrane 20 alonq ﬁ$ction A of the die pad 25
whi ch shows the | eadframe 20 nounted on é | at support bl ock 350 at

process steps 230 and 232. An integrated circuit die 50 is shown
attached to side 1 of the die pad 25 with the adhesive |ayer 52.

The wire bond 56 is coupl ed between the sign t he

integrated circuit die 50 and the |ead fingef® ugh the silver
.plated area 33 of the |lead finger 44. The w o] 8 ifs coupled
bet ween the signal pad 55 and the |ead finge/® rough the silver

.plated area 35. The flat support block 350 eh
stitch bonds to the lead fingers 44 and 46 ng
At process step 234, an integrated circuit di%
die 22-29 on side 2 of the | eadfrane 20. Dur proees
| eadframe 20 is nmounted on the support bl ock A
provi di ng cl earance for the integrated.cirCqu ighSC

for process step 202. At process s@ p—23€
circuit dies on side 2 of the N

_ Q::jo

ol &l

ormati on of

80 and 82.

ed to each

step 234, the

e cavity 120

| ag§ descri bed above
he integrated
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| eadf rane 20 are wire bonded to the corresponding | ead fingers of the

| eadf rane 20.WO26/P4980 pr ocess step 236, the |lead fingers 44 and 46 are .
supported by the support block 122 which provides the cavity BT PRp5/07893
accomodate the integrated circuit die 50 and |lead fingers 56 and 58

and correspondi ng stitch bonds as describeQ'ﬂpove for process step 206.
At process step 238, a plastic nold is forné

dwth an injection

nol d

press to encase the integrated circuit dies 50 and 90 into a single
pl astic nol ded package as descri bed above for process step 210. At

process step 240,

each of the integrated circuit di

forned into a final

i nventi on has been described “~—=

enbodi nents thereof.
PCT/ US95/ 07893

the lead fingers of thedegdfrane 20 are electro plated

with the | ead-tin conpound. At process step 342, the le ™qgers of
' ra 20 are
shape. 0 L beci fication the
' i ¢ exenpl ary
ltewill 96/ 00980 U
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16 - however, be evident that various nodifications and changes may

be made WHE/WPR i t hout departi ng fromthe broader spiri tp(ﬂ%9§ﬁ%§ of
the invention as set forth in the appended clains. The specification

and drawi ngs are accordingly to be regarded as illustrative rather than

a restrictive sense. WD 96/ 00980 3/10 ' '

PCT/ US95/ 07893 VWhat is clai mec( I'S:

<>

:

.Die Attach To Side 2
of Die Pads Using Cavity Support Block

l

Die Attach To Side 1 of Die Pads | . o -

~ 202

Wire Bond Side 2 Lead Fingers to Dies
and Stitch Bond Side 2 Lead Fingers
Near Lead Finger Ends

l

Wire Bond Side 1 Lead Fingers to Dies
and Stitch Bond Side 1 Lead Fingers
Away From Lead Finger Ends

l

Form Plastic Mold - ~ 210

. A 4
Lead F_‘inish ~ 212

h 4
-Lead Form ~ 214

Figure 3




1. A nmet hod for constructing a dual-sided chip package, conpri sing
the steps ofwo 96/00980 formng a | eadfrane having at leaStP{’ﬁﬁSSf}}o% ad
apd a set of | ead fingers corresponding to the die pad, e leadfrane
having a first side and a second si de; : di sposing a side
one integrated circuit die onto the first #f18e of t he di e pad,

di sposing a side two integrated circuit die onto the second side of
the die pad while supporting the leadframe with a support bl ock

having a cavity that accepts the side one integrated circuit die;

w re bondi ng__Lh?i: e integgrated circuit die to the first side

t he correspondi I el whi | e supporting the |eadframe with a
support bl ock havi ng a<x%ity that accepts the side two integrated

circuit die and that suppgrts an end of each |ead finger; & Wre
bondi ng the side two i Nt e G Ed<Eihi~He@ o~ R&EH side of the
' i NN S AN NN . :
correspondi ng | ead fingers v§§§$§$2s1¥\§lgg "\:§§l 2 wth a o
support bl ock having a cavi m&&km“\:}&g\:}@:}& i i nt egr at ed
. . . - ~ 7 ‘ - P 22 v -~ A0 o
i hger wni o pravi o He P B L LG R L N

the step of (R e i e e e st

.

of lead fingerg
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corresponding to the.die pad conprises the step of form ng the

| eadf ranme hgg shobdee di € pad and the set of |ead fingers cor pegamasih7aes

to the die pad wherein the die pad includes a set of extension areas
ocated peripherally beyond die attach areas for the side one and two
integrated circuit dies. WD96/ 00980 .

PCT/ US95/ 07893 - 3. The nethod of claim2, wherein the step of

wi re bondi ng -t he side one integrated citcuit die to the first side the
correspondi ng | ead fingers while supporting the |eadfrane with a
support bl ock having a cavity that accepts the side two integrated
circuit die and that supports : n end Qf each | ead finger conprises the
st eps of: provi di ng tﬂéfsuppor bl ock having the cavity that

accepts the : | l

g H
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110

/7

7
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7
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dide two integrated circuit die and that supports an end of each |ead
finger and_that holds the | eadfranme with a vacuum force;
pl aci ng t h&P W% e on the support bl ock having the cavi thTIUS%IP'{,Pg?

dccepts the side two integrated circuit die; cl anpi ng the
| eadf rane onto the support block with at Ie%§hqone cl anpi ng bl ock;
w re bonding the side one integrated circui e to the first side t he
correspondi-ng | ead fi ngers. 4, The net hod of claim 3, wherein the
step of clanping the | eadf rame onto the support block with at |east
one cl anpi ng bl ock further conprMsi.ng-t,he step of stretching the die
pad to reduce vi bration dyging #ite bgnding. 5. The net hod of
claim2, wherein the step of wiRe bondi ng tHe side two integrated
circuit die to the second side tRe corresporiding | ead fingers while
supporting the leadframg wijth, a3 nt (bl gch hgvijng; @ cmvity t hat
accepts the side one infegriated (d uift |di cqir gsgomdi ng wire
bonds and that supports|ejad ad nger, Or qyi pli g |cl earance for
a stitch bond of each wfrle |bopd |q ilde [lhg || gadf fame conpri ses
t he steps of: ¢ riovidin he $ Ck||hgyi Neaft he cavity that
accepts the side t t egriat qi 1 ndj jcqrr spo$ding Wre
bonds and t hat
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sﬁpports each lead finger while providing clearance for a stitch bond

of each w rewb®gdosap Si de one of the |eadfrane;. " Phégh
| eadf rane on the support block having the cavity t hat acce%?gggﬂggéide
two integrated circuit die and correspondirmb)y re bonds; WO
96/ 00980 0" _ 0. |
clanping the |l eadframe onto the support block with at |east one
cl anpi ng bl ock; wi re bonding the side two integrated circuit
die to the second side the corresponding ]ead fingers. 6. = The
met hod of claim5, wherein the step of cl arrpgngﬂol he .
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\

| eadfrane onto the support block with at |east one clanping bl ock
further conprises the step of stretching the die pad to reduce vibration

during w re bonding. 7. The method of claim1, wherein the st of
formng a - leadframe having at |east one die pad and a set of |ea hﬂ&ﬁmn@
fingers corresponding to the die pad further conprises the step of '
formng a set of guide pin holes in the die padéggch'that the gui de

pin holes are | ocat ed on peripheral areas on opp Pte ends of the die

pad beyond die attach areas for the side one and two integrated

circuit dies. 8. - The method of claim7, wherein the step of wire
bondi ng the side one integrated circuit die to the first side the
correspondi ng | ead fingers while supporting the leadframe with a

support bl ock having a - cavity that accepts the side two integrated

circuit die and that supports an end of each lead finger conprises the
steps of: - providing the support block having the cavity that

accepts the side two integrated circuit die and that supports an end

of each | ead finger and that includes a guide pin corresponding to

each guide pin hol e of the die pad, pl aci ng the | eadfrane

on the support block having the cavity that accepts the side two
integrated circuit die such that the guide pin ggrept the guide

pi ns;



cl'arrpi ng the leadframe onto the support block with at |east one

clanmping blo hol es for accepting the guide pins; W re
“bandi ng the g%?mg?fewl ntegrated circuit die to the first side PCT/US9$/971893
.corresponding | ead fingers. - WD 96/ 00980 _
PCT/ US95/ 07893 9/10 - - 20- 9.
The nmethod of claim8, wherein the step of clanping the | eadf rane onto
the support block with at |east one clanping bl ock havi ng hol es for
accepting the guide pins further conprising the step of stretching the
di e pad between the guide pins to reduce br-af i on during wite
bondi ng. 10. The nethod of clai | n the step of wire bonding
t he _ '

Die Attach To Side 1

of Die Pads Using Cavity Support Block or | _ 2%
Flat Support Block

l

Wire Bond Side 1 Lead Fingers
and Stitch Bond Side 1 Lead Fingers
Near Lead Finger Ends; Support Using Cavity | ~ 232
Support Block or Flat Support Block

l

Die Attach To Side 2
of Die Pads Using Cavity Support Block | ~ 234

Wire Bond Side 2 Lead Fingers and Stitch Bond

Side 2 Lead Fingers Away From Lead Finger Ends; | ~ o35
Support Using Cavity Support Block

:

Form Plastic Mold ~omg

Y
Lead Finish ~ 240

Y
Lead Form ~ 242

Figure 11




side two integrated circuit die to the second side the correspondi ng

| ead finger ! upporting the leadframe with a support bl ock
havi ng a ca\%%&lé(ﬁgf accepts the side one integrated circuit HfEUSHI@7893

correspondi ng wire bonds and that supports each |ead finger while
provi ding clearance for a stitch bond of each wire bond on side one of :

the | eadf rane conprises the steps of: 10 provi di ng the support

bl ock having the cavity that accepts the é?%e two integrated circuit
di e and correspondi ng wi re bonds and that supports each | ead finger
whi |l e providing clearance for a stitch bond of each wire bond on side
one of the |eadfrane and that includes a gui de pin corresponding to
each gui de pin hole of the die pad; - placing the | eadfrane on

t he support bl ock having the cavity t hat,accepts the side two
integrated circuit die and correspondi ng w QQ\ bonds such that the _
gui de pin hol es accept .the guide pins; clanping the | eadfrane -
onto the support block with at |east one ' npi ng bl ock havi ng hol es
for accepting.the guide pins; : nding the side two
integrated circuit die to the second S he correspondi ng | ead
fingers. 11. The nethod of claim 10, in the step of clanping

t he | eadframe onto the support block wd | east one cl anpi ng bl ock
havi ng hol es for accepting the guide pigs f conprises the step of
stretching the die pad between the guide P reduce vibration
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during w re bonding. WO 96/ 00980 : 95/ 10793

S --21 - 12. A method for constructing a dual - sj/dReh Gl D Peekage.. .
conprising the steps of: form ng a | eadf rjane havi ﬁﬁtsﬂs;_eﬁe;s;[!’,
one die pad and a set of ' | ead fingers correspondbrg . t di e pad,
the | eadfrane having a first 'si de gnd a second 20751&%1937 {

di sposing a side one integrated circuit die onto the first side ofr====

t he di e pad; wire bonding the side one integrated circuit die
to the first side the corresponding | ead fingers while supporting the

| eadf rame wV{hatds claimed is; r st support bl ock;

1. A method for constructing a dual-sided chip package, comprising the

steps of:

forming a leadframe having at least one die pad and a set of lead fingers

corresponding to the die pad, the leadframe having a first side and a second side;

~ disposing a side one integrated circuit die onto the first side of the die

pad;

disposing 'a side two integrated circuit die onto the second side of the die
pad while supporting the leadframe with a support block having a cavity that

accepts the side one integrated circuit die;

wire bonding the side one integrated circuit die to the first side of the
corresponding lead fingers while supporting the leadframe with a support block
having a cavity that accepts the side two integrated circuit die and that supports

an end of each lead finger_.

wire bonding the side two integrated circuit die to the second side of the
corresponding lead fingers while supporting the leadframe with a support block
having a cavity that accepté the side one integrated circuit die and corresponding
wire bonds and that supports'each lead finger while providing clearance for a

stitch bond of each wire of each wire bond on side one of the leadframe.

2. The method of claim 1, wherein thé step of forming a leadframe having at
least one die pad and a set of lead fingers corresponding to the die pad
comprises the step of forming the leadframe having the die pad and the set of
lead fingers corresponding to the die pad wherein the die pad includes a set of
extension areas located peripherally beyond die attach areas for the side one and

two integrated circuit dies.

[Lawenoe _sHeer |y gy



dissposing a side two integrated circuit die onto the seco
.the die pad while supporting the |leadfranme with a support
having a cavity that accepts the side one integrated cird

BESCK Gy :—??I‘:

i GHEE !
i

f
i

i oa
...................

provi ding cl earance for a stitch bond ofz each wire bond ¢

. the | eadf rane; w re bonding the side two integrated cifcﬁit die
. to the second side of the corresponding |lead fingers while supporting
~the | eadfrane wi th the support block having the cavity that accepts

the side on8.  Thejmetgdafeelaim 2 whergincthgnstep afr wisp hioading thier eide @nés and
t hat suppor ho L. ' | r oy di ; SOk e
18 2UEDO o, R 453, 40055 ) 58 YA SRRl bl
13. The nestpbrifg chaileadframevithed supreet block havingi & paghnthat ascepts the  one

Integrated ¢ircuit .di o.1 Lrst side of e die.p | RC e e
step of sup%'gre tﬁ'}% 'E{r?grqqgéacﬁ"rc gﬁe‘;'é\ﬁﬁ? ﬁ]ag ?ul%P g{‘tgs%npgg?lt&gféj%k'.le%g ﬁn§J} 14.
The met hod ebmplisesnhkXstepdef:ein the step of wire bonding the si de one
integrated circuit die to the first side the correspondi ng | ead

fingers while supporting the |eadfrane with a first support bl ock

conprises the st gpwidingithe shppét ModkNBavindl ehed Bavityntivgradceptscihecsitid tioe

to the first side the corres '

ding lead fi i | i
| Cadf ame witHRve ol TpIBRARRLDIIAG ARG SAed IPHLAPGRTAH Y PR

the leadframe with a vacuum force;

placing the leadframe on the support block having the cavity that accepts

the side two integrated circuit die;

clamping the leadframe onto the support block with at least one clamping
block;

wire bonding the side one integrated circuit die to the first side the

corresponding lead fingers.

4, The method of claim 3, wherein the step of clamping the leadframe onto
the support block with at least one clamping block further comprising the step of

stretching the die pad to reduce vibration during write bonding.

5.  The method 6f claim 2, wherein the step of wire bonding the side two
integrated circuit die to the second side the corresponding lead fingers while
supporting the leadframe with a support block having a cavity that accepts the
side one integrated circuit die and corresponding wire bonds and that supports
each lead finger while providing clearance for a stitch bond of each wire bond on

side one of the ieadframe comprises the steps of:

providing the support block having the cavity that accepts the side two

integrated circuit die and corresponding wire bonds and that supports each lead
—
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| ead fingers. WD 96/ 00980
+ PCT/ US95/ 07893 Rgp{&?cr'v:‘.,, SHEET
15. The nethod of claim 12, wherein the step of wire bgnding the

side one integrated circuit die to the first side the c@rsgspdnbli []fg)lggid
- fingers while supporting the |eadframe wgth a first suppesi=bteek————
. conprises the step of wire bonding the side one integrated circuit die
“to the firs Telelely el

| cadt rame wilk e 4 PrERang R °@Ef°t ﬁ}?'fé”uBS@’r PLURHL RS IRAR! o e 1

cor r espondi 9f the:lggdiramger s. The nmethod of claim 12, wherein
the step of formng a '

i
|

placing the leadframe on the support block having the cavity that accepts

the side two integrated circuit die and corresponding wire bonds;

clamping the leadframe onto the support block with at least one clamping
block;

wire bonding the side two integrated circuit die to the second side the

corresponding lead fingers.

6. The method of claim 5, wherein the step of clamping the leadframe onto
the support block with at least one clamping block further comprises the step of

stretching the die pad to reduce vibration during write bonding.

7. The method of claim 1, wherein the step of forming a leadframe having at
least one die pad and a set of lead fingers corresponding to the die pad further
comprises the step of forming a set of guide pin holes in the die pad such that
the guide pin holes are located on periphera[ areas on opposite ends of the die

pad beyond die attach areas for the side one and two integrated circuit dies.

8. The method of claim 7, wherein the step of wire bonding the side one
integrated circuit die to the first side the corresponding lead fingers while
supporting the leadframe with a support block having a cavity that accepts the
side two integrated circuit die and that supports an end of each lead finger

comprises the steps of:

providing the support block having the cavity that accepts the side two
integrated circuit die and that supports an end of each lead finger and that

includes a guide pin corresponding to each guide pin hole of the die pad;

| AMENDED  SHEET
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foim e e

| eadf rane having at | east one die pad and a set of |eadifFrgers
rcorresponding to the die pad conprises the step of for ‘r@ﬂﬁﬂu&““EﬂTSHEET
| eadf ranme having the die pad and the lead fingers corre pondg?z Qgc\QQT
the die pad wherein the die pad includes a set of exten
| ocat ed peripherally beyond die attach ageas for the si and TWo
~integrated circuit dies. 17. The nethod of claim 16, wherein the
step of wre bon%uawwgthﬁ leadframé bﬂqheeﬁpﬂ,dﬁ sm,bratrﬁdmglthelébmtfltﬁatt&ctagﬁ first
side the correspondin ad - fingers while supportin rame
with a firsthegadpdmo lbtesmkted circuit gisnpuchsthat theegdide pin boles accept the guide
providing t ﬁF first support block having a cavity that supports an end
of each | ea [ nger; pl aci ng the | eadf rame on the support bl ock
having the cavity t hat supports the end of each | ead finger;

Cl ampi ng. bl ock: - caribihg RS a8 RS Mo St Btk it o PRy StCopemppa

die to the bldckthavirgeholes fortd&eembrgrnhemmd# pigs;l ead fingers. 18. The
met hod of claim 17, wherein the step of clanping the | eadf rane onto
t he support bl ock with at | east one cl anpi ng bl ock further conprising

the step of strewghi Banding e sidadoried nitﬁélléééu circuit die to the first side the

corresponding lead fingers.

9. The method of claim 8, wherein the step of clamping the leadframe onto
the support block with at least one clambing block having holes for accepting the
guide pins further comprising the step of stretching the die pad between the

guide pins to reduce vibration during write bonding.

10.  The method of claim 7, wherein the step of wire bonding the side two
integrated circuit die to the second side the corresponding lead fingers while
supporting the leadframe with a support block having a cavity that accepts the
side one integrated circuit die and corresponding wire bonds and that supports
each lead finger while providing clearance for a stitch bond of each wire bond on

side one of the leadframe comprises the steps of:

providing the support block having the cavity that accepts the side two
integrated circuit die and corresponding wire bonds and that supports each lead
finger while providing clearance for a stitch bond of each wire bond on side one
of the leadframe and that includes a guide pin corresponding to each guide pin

hole of the die pad;

placing the leadframe on the support block having the cavity that accepts
the side two integrated circuit die and corresponding wire bonds such that the

guide pin holes accept the guide pins;

[ AmMENDED SHEET —
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viibrati on during wite bonding. WD 96/ 00980 e ——
- PCT/ US95/ 07893 PEQ_&*CLW«E%@TS Eﬂ“? L
- The nethod of claim 16, wherein the step of wire bonding t E]
_integrated circuit die to the second side the correspon |mega2][lﬂfez199
 fingers while supporting the |eadframe wsth the support Sseek= havindi
the cavity that accepts the side one integrated circuit die and
correspondi g Wi lefniaRg sheRadirib o BY SgppdfChlobie d 4188ét oY diBmping
provi ding clearance for the stitch bond of each wre bond on -side one
of the | eadblesiehayingihalextoriageensingibe guide pins; provi di ng the support
bl ock having the cavity that accepts the side one integrated circuit
di e and correspondi ng wi re bonds and that
: wire bonding the side two integrated circuit die to the second side of the

corresponding lead fingers.

11.  the method of claim 10, wherein the step of clamping the leadframe onto
the support block with at least one clamping block having holes for accepting the
guide pins further comprises the step of stretching the die pad between the guide

pins to reduce vibration during write bonding.

12. A method for constructing a dual-sided chip package, comprising the

steps of:

forming a leadframe having at least one die pad and a set of lead fingers

corresponding to the die pad, the leadframe having a first side and a second side;

disposing a side one integrated circuit die onto the first side of the die

pad;

wire bonding the side one integrated circuit die to the first side of the
corresponding lead fingers while supporting the leadframe with a first support
block; '

disposing a side two integrated circuit die onto the second side of the die
pad while supporting tHe leadframe with a support block having a cavity that
accepts the side one integrated circuit die and corresponding wire bonds and that
supports each lead finger while providing clearance for a stitch bond of each wire

bond on side one of the leadframe;

wire bonding the side two integrated circuit die to the second side of the
corresponding lead fingers while supporting the leadframe with the support block

having the cavity that accepts the side one integrated circuit die and
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supperts each lead finger while providing clearance for the > stitch-bond,
- of each wire bond on side one of the |eadfrane,; [ J%L!&qﬁ@.;gme”

- leadfrane on the support block having the cavity t“I’T acc t,@g he 1,
side one integrated circuit die and correspondi ng w r

i clanping the | eadfranme onto the support @l ock wth atL -

. cl anpi ng bl ocks; w re bonding the side two Int egrat ed circuit

- die to the | f r 0.

oL L L S8 snang, il Hendd ipd SSRGS Bt e G e provigpg

ont o t he supglearancelforihenititbh hond ef sactowire boadpinraiderdns &f the leadffame:her

conprises the step of stretching the die pad to reduce vibration

during wite bonding. 21. The nethod of claim 12, wherein the step
of form ng d43. Thel matiadawé dlaim i@, awherirstthenstepli af disposing & sidd arie I ead

formng a el SRPAG e orfe 1PR et <R ol dhey o g BERES dhe e ol de

pi n hol es as@pporting the leatiftdmerwille thedfiret slippureBidckn opposite ends of the die
pad beyond die attach areas for the side one and two integrated

circuit dies.
14. The method of claim 12, wherein the step of wire bonding the side one

integrated circuit die to the first side the corresponding lead fingers while
supporting the leadframe with 'a first support block comprises the step of wire
bonding the side one integrated circuit die to the first side the corresponding lead
fingers while supporting the leadframe with a support block having a cavity and

that supports the lead fingers.

156. The method of claim 12, wherein the step of wire bonding the side one
integrated circuit die to the first side the corresponding lead fingers while
supporting the leadframe with a first support block comprises the step of wire
bonding the side one integrated circuit die to the first side the corresponding lead
fingers while supporting the leadframe with a flat support block that supports the

die pad and the corresponding lead fingers.

16. The method of claim 12, wherein the step of forming a leadframe having
at least one die pad and a set of lead fingers corresponding to the die pad
comprises the step of forming the leadframe having the die pad and the lead
fingers corresponding to the die pad wherein the die pad includes a set of
extension areas located peripherally beyond die attach areas for the side one and

two integrated circuit dies.

17.. The method of claim 16, wherein the step of wire bonding the side one

integrated circuit die to the first side the corresponding lead fingers while

supborting the leadframe with a first support block comprises the steps of:
providing the first support block having a cavity that supports an end of

each lead finger;
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- The nmethod of claim?21, wherein the step of wire bondifjg the
27 DECI9E

integrated circuit die to the first side the corresponflitage l.ead..==2. 250
fingers while supporting the |eadfrane wth a first su =
conpri ses the steps of: providing the first support bl ock

' having a cavity thaling 4RROfehdframe on afhee'%Qp&th 6¢k | RRthd ithgesavityd thitat

i ncl udes a guide pin corresp ondln? to each guide pin hole of the die
pad; supportsthecensyot ¢achileadifingate on t he support bl ock having the

cavity t haly ARG the letaﬁﬁgr%e%n% 26 lbdoPPBlobk Qﬁﬁatslléﬁé} ér{]éaélfaﬁuggwigg“i de

pi n hol es accept the ranme
onto the suposkt bl ock with at Ieast one cl anpi ng bl ock havi ng hol es

for accept | ng thﬁ/ pewb%ﬁgipib ﬂ'ie ]SI e one. Ir&egra\%J %IrQRPdd Qgtot 1&]1% ?l'r&esﬁg

I ntegrated circu
corresponding lead fingers.

18. The method of claim 17, wherein the step of clamping the leadframe onto
the support block with at least one clamping block further comprising the step of

stretching the die pad to reduce vibration during write bonding.

19. The method of claim 16, wherein the step of wire bonding the side two
integrated circuit die to the second side the corresponding lead fingers while
supporting the leadframe with the support block having the cavity that accepts
the side one integrated circuit die and corresponding wire bonds and that
supports each lead finger while providing clearance for the stitch bond of each
wire bond on side one of the leadframe comprises the steps of:

providing the support block having the cavity that accepts the side one
integrated circuit die and, corresponding wire bonds and that supports each lead
finger while providing clearance for the stitch bond of each wire bond on side
one of the leadframe; '

placing the leadframe on the support block having the cavity that accepts
the side one integrated circuit die and corresponding wire bonds;

clamping the leadframe onto the support block with at least one clamping
blocks;

wire bonding the side two integrated circuit die to the second side the

corresponding lead fingers.

20. The method of claim 19, wherein the step of clamping the leadframe onto
the support block with at least one clamping block further comprises the step of

stretching the die pad to reduce vibration during write bonding.
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t he corresponding lead fingers. 23. The method [pt—C ein
~the step of clanping the | eadf rame onto the supp rﬁ |i§%?ﬁ§§3§9

| east one cl anpi ng bl ock havi ng hol es for acceptl ns ﬂ
further conprising the step of stretching the d|e !
iguide pins to reduce vibration durgng write bondlng 24. The
§nethod of claim2l, wherein the step of wire bonding the side two

integrated ¢ rCU'fhedthStﬁoQ ﬁhél?n “thﬁ#e‘ﬂ?ﬁ}é‘%ﬁé%rfﬁﬁﬂu pdd.b'eggt{ame thﬁﬁgvi ng

fingers while supporting t ’rarre W suppor
the cavity tatud&asaooe;diespadtends adaet ohlead Hinggrsatoecksponding to theedianndd further

orovi af ng. clreniege B0 sRe B o e, & 48R A BRBTER nefnybR 7S p¥disuE sne
of the | eadftharmldsopiprhcsmatehbcstedm péripheral areas on oppositeé dndggof ltise sieppor t

bl ock havin e acc t he de. one _inte rated circuit
di e and corg’égg’&m? ?"Eﬁﬁe giigone and’ tg‘(?p'ﬂtﬁg[gt a uit 98§ £ i nger
. while providing cl earance for the stitch bond of each wire bond on

side one of the |l eadfrane and that includes a gui de (P' n correspondi ng
to each gui - pi A hgomnethod i elaim g1pgﬂ1ereln the step of wnre bonding the side one

integrated circuit die to the first side the corresponding lead fingers while
supporting the leadframe with a first support block comprises the steps of:

providing the first support block having a cavity that supports an end of
each lead finger and that includes a guide pin corresponding to each guide pin
hole of the die pad;

placing the leadframe on the support block having the cavity that
supports the end of each lead finger such that the guide pin holes accept the
guide pins; |

clamping the leadframe onto the suppert block with at least one clamping
block having holes for accepting the guide pins;

wire bonding the side one integrated circuit die to the first side the

corresponding lead fingers.

23. The method of claim 22, wherein the step of clamping the leadframe onto
the support block with at least one clamping block having holes for accepting the
guide pins further comprising the step of stretching the die pad between the

guide pins to reduce vibration during write bonding.

24. The method of claim 21, wherein the step of wire bonding the side two
integrated circuit die to the second side the corresponding lead fingers while
supporting the leadframe with the support block having the cavity that accepts
the side one integrated circuit die and corresponding wire bonds and that
supports each lead finger while providing clearance for the stitch bond of each
wire bond on side one of the leadframe comprises the steps of:

providing the support block having the cavity that accepts the side one

integrated circuit die and corresponding wire bonds and that supports each lead
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1 -25 - pl aci ng the | eadfrane on the suppor Fﬁﬁmﬁ::ﬁ%ﬂ&;éﬂe
cavity that accepts the side one integrated circfjpit di .Z 1 ;
corresponding wire bonds such that the guide pin a & 3916 £

- gui de pins; clanping the | eagfrane onto th

- at | east one cl anpi ng bl ock having holes for accepting the guide
pi ns; : r r t he
Cecona  fger el SioURG daiohte Thfhd Whch Bod'éF S g Bindibf o | 00
of cl ai m 24,onatadr thierleadfearae @pd dhatcinglvdesi@ guide pin corrdspandinarte each @uide
support blo kn%lggbf%e (s éd one cl anpi ng bl ock havi ng hol es for
accepting t e gui'de prns ufther conprises the step of stretching the

di e pad bet ween tplecingtidelepdiname @nrthd sapport Ibicaki having the cadtity ithat aedepts
bondi ng. ‘the side one integrated circuit die and corresponding wire bonds such that the
guide pin holes accept the guide pins;

clamping the leadframe onto the support block with at least one clamping
block having holes for accepting the guide pins;

wire bonding the side two integrated circuit die to the second side the

corresponding lead fingers.

25. The method of claim 24, wherein the step of clamping the leadframe onto
the support block with at least one clamping block having holes for accepting the
guide pins further comprises the step of stretching the die pad between the guide

pins to reduce vibration during write bonding.

26. A dual-sided integrated circuit package_, comprising:

(A) a leadframe having a die pad and a set of lead fingers
corresponding to the die pad, wherein the leadframe has a first side and a éecond
side;

(B) a first integrated circuit die disposed onto the die pad on the first
side of the leadframe; '

(C) a second integrated circuit die disposed onto the die pad on the
second side of the leadframe while the leadframe is supported by a support block
having a cavity that accebts the first integrated circuit die;

(D) a first set of wire bonds that bond the first integrated circuit die to
the lead fingers on the first side of the leadframe while the leadframe is
supported by a support block having a cavity that accepts the second integrated
circuit die and that supports an end of each of the lead fingers;

(E) a second set of wire bonds that bond the second integrated circuit
die to the lead fingers on the second side of the leadframe while the leadframe is
supported by a support block having a cavity that accepts the first integrated
circuit die and the first set of wire bonds and that supports each of the lead
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26. ' A dual -sided chi p package, conprising: =gi-e—pad-—and-a-set
- of lead fingers corresponding to the die pad, t he || REPLAENTRVI SIOEET |
first side and a second si de; si de one i nte;rate% Ci rcg é%ﬂl el
di sposed onto the first side of the di e pad,; Dete : 7:551 l
integrated circuit die disposed onto thggsecond side of mpﬁe:ch:e:pﬂfl;
at | east one wire bond between the side one integrated circuit die
and the fir | ach of the first seP6f Witast one
W re bond bﬁbﬂggﬁ fiﬁgf} reﬁgfamgé}?ﬁ%égﬂ’rrﬁgc%:b?gﬁﬁfe di e and the,  second

si de of t hebcndsr es lom firstpideceldthel Inadiramadtivherein gash of the segpnd sgio?fqWirBet ween
the side tWB 5ﬁ£eetdzf (fllé'n{ af %da&deécﬁ of the Iea@‘?ﬁmb@éﬁﬁ"t@la'%n&@%e

fingers is o? an Endof eac finger inrelation to

* the wire bofirks sleebfz\m bdmdsa de one integrated circuit die and the
- first side of the corresponding lead fingers. 27. The dual - si ded
- chip package of claim 26, wherein the die pad i ncludes a set of

ext ensi on apgas Iraeauaksiged inpdgrateld| oirchit\paokiagh ef aleima26, wherein theedie padr t he
side one an?nc%tmsIanéeetgorfaetx%dns?c;nr aCrlé!'—.lé Iocci:ated peripherally beyond die attach areas for

the first and second integrated circuit dies.

28. The dual-sided integrated circuit package of claim 27 wherein the
extension areas include a set of guide pin holes that are located on peripheral
areas on opposite ends of the die pad beyond the die attach areas for the first

and second integrated circuit dies.
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