; e3eHnH: 6Tnng GROUND PLANE FOR EXPOSED PACKAGE (1) Field of the Invention
‘The invention relates to the fabrication of integrated circuit devices, and

nore particularly, to an inproved design of a sem conductor dj addl e. (2)
Description of the Prior Art The seniconductor industry has \Jmmwmumm s
achi eved inprovenents in the performance of sem conductor de ce

mniaturization and by increasing the device packagi ng density. Kosozhis
purpose, netal interconnects can readily be provided by netal |ines that

are enbedded i n | ayersgbutibebestiti sor USKk PGS andndd ovi de el ectri cal
connections between overlying |layers of interconnect |lines. Interconnect

| i nes nust thereby be connected in such a manner that optinu
can be realized for the conpl eted package. Good planarity wiﬂ)@,@"’ l@ﬁmm,ﬁ
mai nt ai ned between adj ac { | i nes bec
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interconnect lines are typically narrowin w and thick in a vVEPffcal
direction (in the range of 5 to 10 mcrons thick) and nust be patterned
with mcrolithography. Patterned | ayers nust therefore be substantially

flat and _snoqf.h (i_.e. _have _good planarity) so that these |layers can
serve as' b%é@l#DPftﬁgenédePﬁg8P. One of the original approaches that has

been used to create
fﬁe %nvention relates to the fabrication of integrated

circuit devices, and more particularly, to an improved design of

a semiconductor die paddle.

(2) Description of the Prior Art

The semiconductor industry has for many years achieved
improvements in the performance of semiconductor devices by
device miniaturization and by increasing the device packaging
density. For this purpose, metal interconnects can readily be
provided by metal lines that are embedded in layers of
dielectric, using vias to provide electrical connections between
overlying layers of interconnect lines. Interconnect lines must
thereby be connected in such a manner that optimum performance
can be realized for the completed package. Good planarity must
also be maintained between adjacent layers of interconnect lines
because metal interconnect lines are typically narrow in width
and thick in a vertical direction (in the range of 5 to 10
microns thick) and must be patterned with microlithography.

Patterned layers must therefore be substantially flat and smooth



surface nounted, high pin-count integrated circuit packages has been the
"use of the Quad Flat Pack (QFP) with various pin configurations. For the
QFP, closely spaced | eads al ong the four edges of the flat package are used
for making electrical connections fromwhere the electrical connections are
distributed to the surrounding circuitry. The QFP has found to be cost
effective for sem conductor devices where the device |/O pin count does not
exceed 200. To circunmvent this Iimtation, a new package, a Ball Gid Array

(BGA) padkagenbas Beea phangdieed. sdarhdthe-REA nagkage cahheeeleckki gal
contact points are distributed over the entire bottom surface of the

package paMar gcg0RhacheRPi Dhpei th greater spaci ng between the contact
poi nts can therefore be allocated across the BGA package than was the case

with the QFP. Flip Chip packages have in general been used to acconmpdate
i ncreased |/ O count conbined W th increased hi gh requirements for high

per f or mance egra hnal_o abri_cates
(typically P%ﬂénggo §¥%§Eh%§n1é%#ég S an %'@%br%§ﬁ%e§ 8t%§ gggpg
dlrectly ta the agin dia, which 2 r ual eram c _or Iastlc
based sUb %?SFe? u?E 8 ﬁbgﬁthh CEEhddtf @3 gg F% nkéﬁﬁﬁe #fir ough
t he short est aths Thi s, approach. can_be a I|ed to sin Ie chi,p packagi ng
and to WeﬁﬁeF Fell&Fs® gf ﬁt@@?%t%ﬁ?%d%%ﬁb &%TZIN YRTERESpRERages are

| arger) and .to nore sophisticated packaging nedi a that acconmpdat e several
chi ps tGOPSPHPFéFQQPSfUHEFlBH%I QFfpi telosely spaced leads along the four

edges of the flat package are used for making electrical
connections from where the electrical connections are distributed
to the surrounding circuitry. The QFP has found to be cost-
effective for semiconductor devices where the device I/O0 pin
count does not exceed 200. To circumvent this limitation, a new
package, a Ball Grid Array (BGA) package has been introduced. For
the BGA package, the electrical contact points are distributed
over the entire bottom surface of the package. More contact
points with greater spacing between the contact points can
therefore be allocated across the BGA package than was the case

with the QFP.

Flip Chip packages have in general been used to accommodate
increased I/0 count combined with increased high requirements for
high performance Integrated Circuits. Flip chip technology
fabricates bumps (typically Pb/Sn solder) on aluminum pads and

interconnects the bumps directly to the packaging media, which



For "t he packagi ng of sem conductor devices, the packages in which the
“devices are contained provide protection of the device from environnental

i nfl uences such as nmechani cal damage or danage caused by noi sture affecting
exposed surfaces of the device. Part of the package design includes the
design of electrically conductive interfaces that enable the device to be
electrically interconnected with surrounding circuitry. Increased device
density has not only created new demands for input/output connections of

the deviage hidliahay aksamtcausedpTodisi dasdd® SR ratelsnairhen€ngy-thipeis
expanded per cubic volune content of the device. In many of the

sem congldpiaed ¢8veC8oRACKadehe HaEkAEY G diggHRMHY @dhdrte@hOBatRBYSTRAL
proximty to a heat sink. This is conbined wth nmethods, such as

connecti I resi to~t _ Vi , +kLhat
pecabkn ewn S%% té%ﬁ![‘?@d o é‘ﬁ&ﬁ?é lj%ﬁgi %%{k%%h b tbNat gRES

i npl emented as part o e package. Hof fman et "al.) shows

di dl, f o . 4 1
At e 2ulaeh patdl s ad 0calng pLANG, | 0, AKAGE NGRS Bloer)
I f k . .6, 096, 163 (e I h f dhesi t
D eadt e tBOESRY sar B DR SRt I I sl 3R Rme B e O 1O
SUNNARY OF Tg& | NVENT] ON_A %rinci | e q&%ective of, the invention is to

provi de SEY5EGve G BBRd L PeFPEYi §¥gé%(ﬁu F P ondittSer f aces of a

For the packaging of semiconductor devices, the packages in
which the devices are contained provide protection of the device
from environmental influences such as mechanical damage or damage
caused by moisture affecting exposed surfaces of the device. Part
of the package design includes the design of electrically
conductive interfaces that enable the device to be electrically
interconnected with surrounding circuitry. Increased device
density has not only created new demands for input/output
connections of the device but has also caused considerable more
thermal energy to be expanded per cubic volume content of the
device. In many of the semiconductor device packages, the device
is mounted in close physical proximity to a heat sink. This is
combined with methods, such as connections of low resistance to
thermal heat conductivity, that are implemented as part of the

package.



sem conduct or package. Another objective of the invention is to reduce
‘stress related problens in a sem conductor package. Yet another objective
of the invention is to reduce the inpact of m snmatched Coefficients of
Thermal Expansi on (CTE) between conponents of a sem conductor device
package. 4 In accordance with the objectives of the invention a new
design is provided for the design of a |leadframe of a sem conduct or

package. A ground plane is added to the design of the |eadfranme, the ground

plane is | ocaled beloween therkpadfean®l andsids d aliad tathdpadaldgievangwhi ch
t he sem conductor device is nounted. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

1 shows g-LiRED1seE! ireR af packhgset Prior Art exposed pad package. Fig. 2
shows a cross section of a second Prior Art exposed pad package. Figs. 3a

and 3b respectively show a top view and a cross section of a conventional
| eadf rane design. Fig. 4 shows a cross section of a sem conductor package

leadframe desi gn. hows a cross section of ! .
g ound pl ane.has “Bacs Apart 850c it o8 ¢t hnly s pREREH Hn Rl 260 8

view and, 2 qross,seghign Qhadgtiish Legdivare Sesign ol the invention.

US 6,096,163 (Wensel) shows a process for adhesives to a

leadframe.
US 5,434,750 (Rostoker) shows another leadframe design.
SUMMARY OF THE INVENTION
A principle objective of the invention is to provide
improved bond reliability for wire bond interfaces of a

semiconductor package.

Another objective of the invention is to reduce stress

related problems in a semiconductor package.

Yet another objective of the invention is to reduce the
impact of mismatched Coefficients of Thermal Expansion (CTE)

between components of a semiconductor device package.



Fig. 6 shows a three dinmensional view of a |leadframe design of the
‘invention. Figs. 7a and 7b respectively show a top view and a cross section
of a second | eadfranme design of the invention. Figs. Sa and 8b respectively
show a top view of a third and a fourth | eadfranme design of the invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An integral part of a nunber of
sem conduct or packages is a heat spreader or heat sink that is thermally

i nterconnected to areas or surfaces surrounding the die that is nounted in
t he package. IAn aeneadaucat wdbhnohd objeet vedmpburte tiypieeitlilon suheaunds t he
die and further encapsul ates bond wires that are connected to points of

el ectri cRlsigpntiachpronitiea @eki YResteéage Of 4liramtdnalod rt erconnect the
die with electrical traces for further interconnection of the die to

surr oundi g iRt patR8g8eMhCoPIURE Op1 she O ddedackagR igesivpi 6@l |y
nounted over a die pagale, t he purpose of the die-paddle is to enable and

to enhange, heats (il PRHOBDLARY LiEndi £ Lo SHId PN ierS WilAGES sk ypCal | v

the surface of a heat sink: eadf rame provi des support for t al

traces th agnngct _th em uct or V] wi th surroundi n Lrcuitry.
e of (L ot e Aouechr SaPans ThEF TGRSR TR R BB o

di e-paddl es i s, the probl em of del am nati on, which
mounted.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a cross section of a first Prior Art exposed

pad package.

Fig. 2 shows a cross section of a second Prior Art exposed

pad package.

Figs. 3a and 3b respectively show a top view and a cross

section of a conventional leadframe design.

Fig. 4 shows a cross section of a semiconductor package in
which the leadframe design of the invention, incorporating

therein a ground plane, has been applied.

Fige. 5a and 5b respectively show a top view and a cross

section of a first leadframe design of the invention.



occurs at exposed die-paddl e surfaces. Inprovenents of the electrical
‘performance of the packaged senmi conductor device is typically achieved by
proper grounding of the die with for instance ground wires between the die
and the die-paddle or between the die-paddl e and surroundi ng ground
connections. A remaining problem however is delamnation that occurs in the
interface between the nold conpound and surfaces that are silver plated for
i nproved contact resistance and inproved connectivity thereto. Were the

di e- paddl e i sFRXPasathoudiss thirell aimeaBiBRaBSPEEY bt Ya SEVRIEr S GRS an
exposure offers a ready path of noisture penetration into the nold

conpoundyr Added; ddtherseverity of this problemare such factors as
m smat ch of the Coefficient of Thernmal Expansion (CTE) between adjacent

surfaces or conponents, weak interlocking mechani sms and exposure of bonded
surfaces, through an exposed di e-paddle, to drastic environnmental changes

such as changes A'.n 1. emer ature wgei%f ggmpgo&g%fs\i{g%% a7nd The i nvention

r
addresses t hese concerns by proggglng a‘uniquele conf?éﬁ?ﬁ%ion,
whi ch takestinto ccount c g;iégratiogs of ingrqged.inter]ocking of

adj acent“erementd & THEPacka§é T8Ma“s8hPRoRUL Or Y & W of proper
shi el ding of sensitive areas against drastic environnental changes. The
design of the invention provides reduced del am nation. For purposes of

i ncreased under standing of the invention and to nore clearly differentiate
bet ween priorF%gq.,ﬁg[ﬂﬂﬂsggﬂgeﬁﬁgctlvely show a top view of 'a third and

a fourth leadframe design of the invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

An integral part of a number of semiconductor packages is a
heat spreader or heat sink that is thermally interconnected to
areas or surfaces surrounding the die that is mounted in the
package. An encapsulation mold or mold compound typically
surrounds the die and further encapsulates bond wires that are
connected to points of electrical contact on the active surface
of die and that interconnect the die with electrical traces for
further interconnection of the die to surrounding circuitry. The
semiconductor die of the package is typically mounted over a die-
paddle, the purpose of the die-paddle is to enable and to enhance
heat dissipation from the die to surrounding surfaces, typically

the surface of a heat sink. A leadframe provides support for the



invention, prior art nethods of creating a seniconductor package in which a
| eadf ranme and di e-paddle are applied are first briefly highlighted. Fig. 1

shows a prior art method of packagi ng a sem conductor device, shown in Fig.
1 are the followng elenents: - 10, a heat sink or a Printed circuit Board

(PCB) over which the sem conductor device 12 is nounted - 12, a

sem conductor die that is nounted in the package of the cross section shown
in Fig. 1 - 26 and 28, two signal wires that interconnect points 38 of

el ectri Gadt Lo LR Halte corhbaecetBt berdésidee &Sr WMdi Qoiviteh of el ectri cal
contact (not shown) provided over the active surface of die 12; these

si gnal wWiesuddlLennectithe die 12 with metal 8 traces 38 for further
i nterconnection of the die 12 to surrounding circuitry - 27 and 29, two

ground wires that provide short and |low resistivity ground interconnects
bet ween the ground points (not shown) on the surface of die 12 and ground

points of interco t 39 _an _the rfa f t die-paddl e .34 -. 32, .an
Cﬁ{e o%lecgle mor% serlaﬁ?hgfgﬁlgms t tdnl.se efécound:e[%eac‘it urtt%ﬁer

encapsul ati on” or I'ng conpoun surrounds an

encapsul at es, bond wi res, .26 7, 28.and 29 - 34, a cr secti.on of _th
exponed SHELISRINE Sif CHE PAPPRER 4F GRF R oM HUAS I L9 | 16t ed:
the purpose of the die paddle 34 is to enable and to enhance heat

di ssi pat?GHES Gth 1FPHE £ 528arPoSHAFAGES ur FERERVENSIHi £ A1 e surface

of heat
electrical performance of the packaged semiconductor device is

typically achieved by proper grounding of the die with for
instance ground wires between the die and the die-paddle or
between the die-paddle and surrounding ground connections. A
remaining problem however is delamination that occurs in the
interface between the mold compound and surfaces that are silver
plated for improved contact resistance and improved connectivity
thereto. Where the die-paddle is exposed, this problem can be
especially severe since such an exposure offers a ready path of
moisture penetration into the mold compound. Added to the
severity of this problem are such factors as mismatch of the
Coefficient of Thermal Expansion (CTE) between adjacent surfaces
or components, weak interlocking mechanisms and exposure of
bonded surfaces, through an exposed die-paddle, to drastic
environmental changes such as changes in temperature during

reflow processing.



sink 10; in addition the die-paddle 34 provides the ability for short and

i nproved ground connections between the die 12 and the heat sink or Printed
Circuit Board (PCB) 10 - 35, the |eadfrane providing support for netal
traces 38 that connect the sem conductor device 12 with surrounding
circuitry; it nmust be noted that elenments 34 (the die-paddle) and netal
traces 38 and 39 are all part of and constitute the | eadfrane 35 - 36,

sol der plating that is used as an interface between the | eadframe 35 and

t he heat sinkfiRCBnl@ntidh addrdfsed (Réb¥etinddais gy hnsesidialg iss wriegked
on the surface of l|eadfrane 35 and the die-paddle 34 for purposes of

provi di mos0 e Aordliefirbicgah, | fheeRopaREs {0Fo bbby @&k d@3at ionkhe
cross-section that is shown in Fig. 1 is hereby used to specifically

| ndi cat e, abays Jjhl i ghbad i abl 8 gusaschbaL: afdises Usi Nthd s someld gnal

met hod of nounting a sem conduCtor device, the cross-section of
Fig. 11 tative, e qo= t S :highl.ighted as
ar oas 40Uy SRR i sHAR? BEOBETEnfLEn 6o of SHREF Nt o the
pl ating base 38 and .39; it .has been.found that_.bond reliahility at these
poi nts iasgaplonosft, r@fﬁ-’llﬁ’g etrlglﬁf)élﬁleﬁ 8(]:1u8 ‘W?%?d F‘F%ess(g%s;lqrhiogf e%é/ect IS
especialhﬁ acut e duriqg¥sold rr flgg and is caused by the significant

m smat ¢ e HETCRHTIHeEN £ S FHe ARaPTERPEHSF on (CTE) between t he
interfacing elenments - the areas highlighted as areas 42, these areas of
exposur e

For purposes of increased understanding of the invention and
to more clearly differentiate between prior art methods and the
invention, prior art methods of creating a semiconductor package
in which a leadframe and die-paddle are applied are first briefly

highlighted.

Fig. 1 shows a prior art method of packaging a semiconductor
device, shown in Fig. 1 are the following elements:
- 10, a heat sink or a Printed circuit Board (PCB) over which the
semiconductor device 12 is mounted
- 12, a semiconductor die that is mounted in the package of the
cross section shown in Fig. 1
- 26 and 28, two signal wires that interconnect points 38 of
electrical contact on the surface of leadframe 35 with points of
electrical contact (not shown) provided over the active surface

of die 12; these signal wires interconnect the die 12 with metal



provi de paths of relatively easy noisture penetration during the process of
"assenbly of the package; the noisture that penetrates in this manner is
prone to evaporate during reflow and during high tenperature processing,
causing additional stress and subsequent delam nation in the surface of the
di e- paddl e. The probl em of the device package that is showmn in Fig. 1 can
be summari zed as follows. Die-paddl e delam nation has been a nmgajor problem
for die-paddles that are exposed during the process of assenbling the

package. tf &t rig dopairahemneatescbiipeeal by enhame et oyl priayi di ng proper
groundi ng of the sem conductor 10 device with, as previously highlighted,

provi di ng,heRdidihgrdiesRetyeen the die and the die-paddle and fromthe
di e- paddl e | eads to ground. "However, reliability of the therefore required

bondi ng I g-erepnnact It%s glx%uﬁagaa}bsaehgy EPHPL N $ed-bY, feliang nati on of

t he solder plating ‘36 t hat 1s used as an ihterface between the |eadfrane

(points 4 @lq,ltgg tdpqn% 48 ngkeyggw@;ﬁrge iRl % s il D -

EspeC|aI hat con I € padd S expose uring
t he proc ure pen et rat.ion

a
seri ous c Own g’ fsé‘lrr Sdué dt'LﬁaE‘ ?Lla?r%uré s‘fmr{bta‘c’rdaer?ﬁlcektfdfec&nne‘:t
di e- paddle y facto au5|n elanlnatlon of the top surface of
the die-Pa %Fg 40 ° FI& % eaP@ ﬁ1§ﬁatch of the Coefficient of
Ther mal nS|on (CTE between interfacing surfaces and materjals a weak
|nterlock|$%yrﬁﬂﬂﬁﬂﬂ%ﬂﬁq&éﬁhggn°Fh@°é66§9 epmpoyRd (et surrounds die 12

and that further encapsulates bond wires 26, 27, 28 and 29

- 34, a cross section of the exposed die-paddle on the surface of
which semiconductor die 12 is mounted; the purpose of the die-
paddle 34 is to enable and to enhance heat dissipation from the
die 12 to surrounding surfaces, typically the surface of heat
sink 10; in addition the die-paddle 34 provides the ability for
short and improved ground connections between the die 12 and the
heat sink or Printed Circuit Board (PCB) 10

- 35, the leadframe providing support for metal traces 38 that
connect the semiconductor device 12 with surrounding circuitry;
it must be noted that elements 34 (the die-paddle) and metal
traces 38 and 39 are all part of and constitute the leadframe 35
- 36, solder plating that is used as an interface between the
leadframe 35 and the heat sink/PCB 10

- 38 and 39, a (silver) plating base that is created on the
surface of leadframe 35 and the die-paddle 34 for purposes of

providing points of electrical interconnect for bond wires 26-29



in the package and the |eadfranme of the package, and exposure of bonded
"surfaces (through the exposed di e-paddle) to drastic changes in

envi ronnmental conditions such as changes in tenperature or noisture
exposure. A second conventional nethod of nounting sem conductor devices is
shown in the cross section of Fig. 2, in which the follow ng el enents are
hi ghli ghted: 11 - 12, the nounted sem conductor die - 27, ground wires -
28, a signal wire, wire bonded between the active surface of die 12 and a

poi nt of contmrd ddiels-skewibnoBhbhbeisushase D FeAdfT ane nfrebyBAsedheo
mol di ng conpound that is used to encapsulate die 12 and therew t h-connected

bond W rgseci Bballile 1848 Rrddb8o9t LighPagkeae d}_S&VC%lénhearséHJ 3R t0farWaleCh
die 12 is nounted - 35, the |eadfranme, surrounding die paddle 34 and the

ther eoverg fpyinhed c@n‘%relz%lo!d%%dmfe%oﬁr&” b Addi 4 1 anal - GERAUCHT R4 ce,

i nt erconnects (not shown) between die 12 and surrounding circuitry (not

shown) . and,; 7’tk%4@r%s%“s %lﬁlBﬂS{;ﬁe p'iePsfxgé&%%egt{é;grﬁhW%eW agen di e

12 and die pa provi |ng a [y con tween t hese
| atter tmo enents The die paddle 34 functions as a heatsink to dissipate
t he heat E?F S geﬁerated by the sem conductor device 12. Such a

- the areas highlighted as areas 40, which are the points where
the bond wires 26-29 connect to the plating base 38 and 39; it
has been found that bond reliability at these points is poor,
leading to high product-yield losses; this effect is especially
acute during solder reflow and is caused by the significant
mismatch of the Coefficient of Thermal Expansion (CTE) between
the interfacing elements

- the areas highlighted as areas 42, these areas of exposure
provide paths of relatively easy moisture penetration during the
process of assembly of the package; the moisture that penetrates
in this manner is prone to evaporate during reflow and during
high temperature processing, causing additional stress and

subsequent delamination in the surface of the die-paddle.

The problem of the device package that is shown in Fig. 1
can be summarized as follows. Die-paddle delamination has been a
major problem for die-paddles that are exposed during the process
of assembling the package. Electrical performance is typically

enhanced by providing proper grounding of the semiconductor

10



heat sink is typically soldered to a Printed Circuit Board 10 in order to
"achi eve inproved heat dissipation. Thermally conductive |layer 37 is
provided for this purpose, creating a path of heat dissipation that
conprises the die attach paste 37, the die 12 attach paddl e 34,
interfacing solder interconnects (not shown) and the PCB 10. Ground wres
27 can further be provided between the active surface of die 12 and the die
paddl e 34. The invention specifically addresses providing a ground pl ane,
by exparddwigd ke theadfsr pirevabualgenighhtylct ©d, pacdaigting herelincaddressi ng:
providing inproved bond reliability reducing stress related defects in the

package,petibdredd G eebhactse0hial BT Hid Ghfod Ahd herdmdadlientiesast i ng
el enents of the package. Fig. 3a shows a top view of a conventi onal

| eadf r ang, dasdigin . WGESEL? Spetibbealty &F el ohhd M Bd then sl e Bodiding®0,
the inner |'eads of the leadfrane, and - 34, the die attach paddle. A cross

sect | on gfe e eathach paddhe s kakeny Al angeditedd 18, i gl sHhe deop

yieM/of _ 'S shown in _ ection ir _ rame 35
| s | ocated Wy despact o -Ehepdi e paddle 3¢ 12 Mlalld ot ed e e oss
section © 1 0. b._ € Ccross ‘section at 1s shown i g Shows t he new
ar 1 ANy Al SlEEY 97 B SNPY B SEO8R RS Oy R Hace
(points 40, Fig. 1). Especially, for products that contain a die-
paddle that is exposed during the process of package assembly,

the moisture penetration is of more serious concern than for

product that contains a standard embedded die-paddle.

The primary factors causing delamination of the top surface of

the die-paddle (points 40, Fig. 1) are:

¢ mismatch of the Coefficient of Thermal Expansion (CTE) between
interfacing surfaces and materials

e a weak interlocking mechanism between the epoxy that is used
in the package and the leadframe of the package, and

e exposure of bonded surfaces (through the exposed die-paddle)
to drastic changes in environmental conditions such as changes

in temperature or moisture exposure.

A second conventional method of mounting semiconductor
devices is shown in the cross section of Fig. 2, in which the

following elements are highlighted:

11



di e-paddl e, the ground plane of the invention and the |eadfrane.

Hi ghlighted in the cross section of Fig. 4 are the now famliar el enents of
t he package with additionally highlighted: - 52, the die attach paddle -

54, the ground plane of the invention, and - 56, the |eadfrane. Al though in
the cross section that is shown in Fig. 2 the |eadframe (35) and the die
attach paddle (34) are part of this cross section, these elenents are
highlighted in the cross section of Fig. 4 as new el enents, It must thereby
be renenbered diamdhesd lsamtiebntwerelegqeats of die attach paddle and

| eadfrane are not in thenselves nodified by the invention but form part of
a new arrangen@duref Wih@g nvention whereby, Fig. 4, the ground plane 54 is
i nt er posed between t he dle attached paddl e 52 and the | eadfrane 56. The

overal | stygiotiiid flaidig att aabenpdlhea shoundp! ane-dgadid e des.d heref ore

provided as a new uni t new and |nnovat|ve sl gn pl ane 4 of the
i nventio f t | ead fu i ght in Figs.
5a and 5%1 IS:uOaa % gaglta%%opogifqg\?v f(no I rarr(J)’eI]i hﬁ{% Eéelgsl@r?v%nt %gn

mherelnéﬁggféflcal y are highlighted the ground pl ane 54 and the inner

| eads 5 499 &2df rane. The cross section that is shown in Fig. 5bis
taken al on | ine 5b-5b" shown in Fig. 5a. _The 14 caonstructi on as
shown im Sé: %g*qgncppgougg tEPEa}ﬁyused to encapsulate die 12 and

therewith-connected bond wires

- 34, the die paddle of the package over the surface of which die
12 is mounted

- 35, the leadframe, surrounding die paddle 34 and the thereover
mounted die 12, used for providing additional conductive
interconnects (not shown) between die 12 and surrounding
circuitry (not shown), and

- 37, a die attach paste, applied for interfacing between die 12
and die paddle 34, providing a thermally conductive path between

these latter two elements.

The die paddle 34 functions as a heatsink to dissipate the
heat that is generated by the semiconductor device 12. Such a
heat sink is typically soldered to a Printed Circuit Board 10 in
order to achieve improved heat dissipation. Thermally conductive
layer 37 is provided for this purpose, creating a path of heat

dissipation that comprises the die attach paste 37, the die

12



hi ghli ghts the interposition of the ground plane 54 between the die attach
"paddl e 52 and the | eadfrane 56. Fig. 6 shows a three dinensional view of
the die attach paddle 52 with the thereto attached ground pl ane 54. The
attachnent between the die attach paddle 52 and the ground plane 54 is

achi eved by neans of tie-bars 60. It nust be noted in the three di nmensional
view that is showmn in Fig. 6 that there is an offset between the plane of
the ground plane 54 and the plane of the die attach paddle 52, an offset

that is gidaaimehdi e 3aechatieedhcdagnNsSeie Pr DEESScIMNULIL STOMRS dM@wn)e bars
60 in a downward sloping angle fromthe plane of the ground plane 54. The
ground plranaHes gt q1lgpmted to being created using straight bars or
straight metal strips surrounding the die attach paddle. This is
illustrated using Figs. 7a and 7b, where the ground plane 62 (not

hi ghlighted in Fig. 7a and 7b) has been shown as conprising small, netal

constructs 5 i.ng ,t;h i 5 ss.sectj.on that
is shown in %rgoﬂr%“{lgje% al‘<2te7n%§11 ogagghggﬁ%%\f%eds (;%V\V/ﬁere?lnstﬁeg.adféy “The
smal |, net constructs .53 _are. surround i acgordance with the cross
secticn1%ﬁfﬂ3%f é? 4$f ?ﬁeaﬁglgFﬁgdéSnﬁﬁﬁﬁﬁe3g%' e et e forms a
shield around the smal], netal constructs 53. Fromthis 15 results that

t he bot t%ﬁﬁ“skﬁrlfcégés}’ &AdtrﬁéséeﬁaPFoﬁé%éch%n%’f?‘t‘fé‘g spr%%”%zr P SRA[HIE ':\Smi | e
t he bottom surface of the die paddle 52 will be exposed for reasons of

t her mal Radispme Gf aTwemMigeefpgtPrgbPpekasen thrraaladdsaisiintonst ructs 53

and the
e providing improved bond reliability

¢ reducing stress related defects in the package, and

e reducing effects of mismatch of CTE for thermally interacting

elements of the package.

Fig. 3a shows a top view of a conventional leadframe design,
wherein specifically are highlighted the elements:
- 50, the inner leads of the leadframe, and

- 34, the die attach paddle.

A cross section of the die-attach paddle, taken along the
line 3a-3a’ of the top view of Fig. 3a, is shown in Fig. 3b. The
direction in which leadframe 35 is located with respect to the

die paddle 34 is highlighted in the cross section of Fig. 3b.

The cross section that is shown in Fig. 4 shows the new

arrangement of the invention by showing a cross section of the
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surroundi ng nol d conpound provides additional stress relieve and i nproved
"interlocking between the die attach paddle 52, the ground plane 54 and the
| eadf ranme (56, Fig. 4), thus providing enhanced reliability of the wire
bonded i nterconnects that are provided to the surface of the snmall, netal
constructs 53. Additional alternatives for the creation of the ground pl ane
of the invention are highlighted in Figs. 8a and 8b, whereby | onger netal
bars 64 (Fig. 8a) or a contiguous frame 66 (Fig. 8b), attached at corners

of the dif -giddnk paddl gr2andapeasbown. tldeimedhorbt hatd ithdised dreamehe
creation of the sem conductor package of the invention conprises the steps

of 1 provi g gyt SERC @MU sds8ct PERVEHI ROy T he deadfHamkigriid jar
pl ane/ di e paddl e attach arrangenent of the invention providing a |ayer of

die at t achante Y ehd BRRUELAGECAT ahlie: thta oty Achypadileg posi tioni ng the

sem conductor di e over ayer of die attach ‘past®e, thereby positioning

the die over FJH%‘%%% %EE%%% ggQth_lG provi di ng conductive interconnects

bet ween t he ‘die and surrounding points of electrical contact by: 1.
providingﬁion ctive | terconne t?hof.si n@l wires, ground wires and power
wires betwen HOGE BLEEFr PEaFPEohPyEE - HoP t HE'%cti ve surface of the
seniconductorﬁgie and _points of electrical contact on the surface of the
|l ead frame®a . ﬁ%&?ﬁaﬁﬁng conductive interconnects of ground wires

bet ween

Although in the cross section that is shown in Fig. 2 the
leadframe (35) and the die attach paddle (34) are part of this
cross section, these elements are highlighted in the cross
section of Fig. 4 as new elements. It must thereby be remembered
that these latter two elements of die attach paddle and leadframe
are not in themselves modified by the invention but form part of
a new arrangement of the invention whereby, Fig. 4, the ground
plane 54 is interposed between the die attached paddle 52 and the
leadframe 56. The overall structure of die attach paddle-ground
plane-leadframe is therefore provided as a new unit of new and
innovative design. Ground plane 54 of the invention is part of

the leadframe 56. This is further highlighted in Figs. 5a and 5b.

Fig. 5a shows a top view of a leadframe of the invention,
wherein specifically are highlighted the ground plane 54 and the
inner leads 58 of the leadframe. The cross section that is shown

in Fig. 5b is taken along the line 5b-5b’ shown in Fig. 5a. The

14



points of electrical contact on the active surface of the sem conductor die
‘and (the surface of) the ground plane of the invention encapsulating the
sem conductor die and the conductive interconnects that are connected to
the active surface of the die in a nold conpound, overlying the surface of
the die attach paddle, further partially enclosing the |lead frane of the
package. To summarize the invention, by providing a ground plane that
physically interfaces between the die attach paddle and the | ead franme of

the packagsstriuee iionvert sbBwhasnpesysdeged®ion inmrivedconlesidlyi ty between
the die and surroundi ng surfaces, nost notably between ground points on the

active siidiaGeHefs the dhecapdssHibRUAE fige RIS Q1 dOWad HattRegonpect 17
i mproved nechani cal interfacing between the die attach paddl e/ ground

p|a”e/|QﬁQaE&%E%h§?%th% gyl dq0pReuUDE; QF 16 fackage reduced exposure of

ground interconnects of the package reduced exposure to effects of
m smatch of the CTE of thermally interfacing conponents of the package
renoved the need for making ground connections to the die attach paddl e of

{he package. diepl 3000, 5o, SLURHRENTSEH VA ISUIL SRUIRS! Ton 10
paddle 52 with the thereto attached ground plane 54. The
attachment between the die attach paddle 52 and the ground plane
54 is achieved by means of tie-bars 60. It must be noted in the
three dimensional view that is shown in Fig. 6 that there is an
offset between the plane of the ground plane 54 and the plane of
the die attach paddle 52, an offset that is obtained by a

mechanical down-set process which moves the tie bars 60 in a

downward sloping angle from the plane of the ground plane 54.

The ground plane is not limited to being created using
straight bars or straight metal strips surrounding the die attach
paddle. This is illustrated using Figs. 7a and 7b, where the
ground plane 62 (not highlighted in Fig. 7a and 7b) has been
shown as comprising small, metal constructs 53 surrounding the
die attach panel 52. The cross section that is shown in Fig. 7b
is taken along the line 7b-7b’ shown in Fig. 7a. The small, metal
constructs 53 are surrounded, in accordance with the cross
gection of Fig. 4, by the molding compound 32, which therefore

forms a shield around the small, metal constructs 53. From this

15



reduced the exposure of bonded surfaces since the ground plane of the
‘invention is enbedded in a nold conpound after this nold conpound has been

applied. Although the invention has been described and illustrated with
reference to specific illustrative enbodinents thereof, it is not intended
that the invention be limted to those illustrative enbodi nents. Those
skilled in the art will recognize that variations and nodifications can be

made wit hout departing fromthe spirit of the invention. It is therefore

i nt ended-deulitRCltide WhehbbBttBR bO¥eatéonofldhs Uath Mametid 10D Rducts 53
nodi fications which fall within the scope of the appended cl ai ns and

equi val e {d1eTe80lselB whi Y8at b Snek BbiBsd Sicd o AR A ae@icher sEouNt i ng

a sem conductor device in a sem conductor package, conprising: a die attach

paddl e; & {l.eqdf [ TALWR ng_o_af gLqua spgﬁnﬁé@ﬁn% p&y%ﬁ%ggg&qﬁi theret o connect ed

interface between sai e attach padd and sal ane, a plane of

said grau bej i_nt osed, bet ween, a n f id dje,attach
paddl e alﬁ}%ﬁa%gglg (;%FlegFg ?égdg??%%é,m%t%f a%cglllso uscgclsds%r (?l?%d%&eane bei ng
parallel with a .plane_aof said di.e attach paddl e, a .plane of sai.d_ground
P one. sy RoAfn CORPORR (D Ao kP aRe Rk St D et g e T S, gHe
interface of claim1l1, _said ph%sical and t hereto cqnnected

improved interlocking between the die attach paddle 52, the

ground plane 54 and the leadframe (56, Fig. 4), thus providing
enhanced reliability of the wire bonded interconnects that are

provided to the surface of the small, metal constructs 53.

Additional alternatives for the creation of the ground plane
of the invention are highlighted in Figs. 8a and 8b, whereby
longer metal bars 64 (Fig. 8a) or a contiguous frame 66 (Fig.

8b), attached at corners of the die attach paddle 52, are shown.

The method that is used for the creation of the

semiconductor package of the invention comprises the steps of:
e providing a semiconductor die

e providing the leadframe/ground plane/die paddle attach

arrangement of the invention

e providing a layer of die attach paste over the surface of the

die attach paddle

¢ positioning the semiconductor die over the layer of die attach

paste, thereby positioning the die over the die attach paddle

16



interface between said die attach paddle and said | ead frane conprising
netal interconnects in netal strip form a plane of said netal

i nterconnects intersecting a plane of said die attach paddl e under an
angle. 3. The interface of claim1, said ground plane conprising an
uninterrupted franme spatially surrounding said die attach paddle, said
ground pl ane conprising a square or rectangul ar geonetric shape when vi ewed
intop view Z9 4. The interface of claim1l, said ground plane conprising

separat ed Layoraing Bh@hcEPRA | Al HHRURARGweahdtdeqatkt agh paddl e,
said ground plane conprising a square or rectangul ar geonetric shape when

viewed i n LOP-ULENnS. pdy Sl conduatian dlevige aakage, comprising: a

sem conductor device; sald sem conductor device belhg nounted over a die

attach paddl f1.ef: I . di¢ e . n_d it ver the
surfacepof gé%%‘}dﬁ%n%t t%mﬁggg?e?ngé%gg ?‘gén%,oggl ce'Ll v“gﬁ%%:(c S ug.l\clii ng
been provided .over t surface of sajd lead frame;_.a grqund plane, formng
2 ohya cal At Rate AT PR SR B8 REEPPRR BT BRaH e ok (et asadl o
"Dl ane. of *od "G 2t Nen SPAGEPE . GhdCaS T ARLEHSUGE [ LR e Pane
of said ground plane heing parallel with a plane of said die attach paddle,

a pl ane of sHEGOGEd FrATEctuPrhEReberrERparef |8te vigdd frame, and

2. providing conductive interconnects of ground wires between
points of electrical contact on the active surface of the
semiconductor die and (the surface of) the ground plane of

the invention

e encapsulating the semiconductor die and the conductive
interconnects that are connected to the active surface of the
die in a mold compound, overlying the surface cof the die
attach paddle, further partially enclosing the lead frame of

the package.

To summarize the invention, by providing a ground plane that
physically interfaces between the die attach paddle and the lead
frame of the package, the invention has provided for:

e improved connectivity between the die and surrounding
surfaces, most notably between ground points on the active
surface of the die and surrounding points of ground

interconnect

17



a plane of said lead franme; first conductive interconnects having been
"provi ded between points of electrical contact on an active surface of the
sem conductor die and said conductive traces having been provided over the
surface of said lead frame; 20 second conductive interconnects having
been provi ded between points of electrical contact on an active surface of
the sem conductor die and said ground plane; and a nold conpound overlying
said die attach paddle, further enclosing said ground plane, further

encl osi ng §ﬁb90\f1écﬁSrﬁe@t%%]pW%%‘&Hgv%e't@teghceﬂgeﬁié1 attsther enclosing

said | ead franme by a neasurabl e anount. he sem conduct or devi ce package

of claim 5 %glé%g/%#ééﬁd%}fe"a% fg:ta e 8l e%h% RSELHQC&%E&S%P fhe

group consf res an wires The
sem conduct or deV|ce package of cla|n15 said second conductive

i nt er conneBEE@8%pri sing ground wires. 8. The seniconductor device package
of claimb5, said physical and thereto connected interface between said die
attach paddfréuand SEPOSHERCT ranmIn iptesicagreetal ofntbecoARkags in net al
strip form a plane of said nmetal interconnects intersecting a plane of

sai d di ® artacbepaexibesumrsiero &t e oPO miEhatstnb€ondacCDE dévi ce package
of claimb5, said ground plane conprising an uninterrupted franme spatially

surroundi ngheandl Uy eirderfacing components of the package

e removed the need for making ground connections to the die
attach paddle of the package, replacing these ground
connections with ground connection to the ground plane of the

invention, and

¢ reduced the exposure of bonded surfaces since the ground plane
of the invention is embedded in a mold compound after this

mold compound has been applied.

Although the invention has been described and illustrated
with reference to specific illustrative embodiments thereof, it
is not intended that the invention be limited to those
illustrative embodiments. Those skilled in the art will recognize
that variations and modifications can be made without departing
from the spirit of the invention. It is therefore intended to
include within the invention all such variations and
modifications which fall within the scope of the appended claims

and equivalents thereof.
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attach paddl e, said ground plane conprising a square or rectangul ar
"geonetric shape when viewed in top view. 10. The sem conductor device
package of claimb5, said ground plane conprising separated |ayers of netal
spatially surrounding said die attach paddl e, said ground plane conprising
a square or rectangul ar geonetric shape when viewed in top view 11. A

nmet hod of creating a sem conductor device package, conprising the steps of:
provi ding a sem conduct or device; providing a | eadfrane, conductive traces
havi ng beert provlddachedvers :t he surface of said | ead frame; providing a
ground pl ane, said ground plane form ng a physical and thereto connected

interface hetvwesr sl doe ablhachngaddienseshdadt bt eadsfdan® 2 pl ane of
said ground pl ane being interposed between a plane of said die attach

paddl e ang,aJlanre f pggkgggzagp&ﬁggginﬁ:plane of said ground pl ane being

parallel wth a plane of said die attach paddl e, a plane of said ground

pl ane further i ral lel;.with a plane of said |lead frane; depositing a
| ayer of di e t §g%t%%§%é5geg$%fhe surface of said die attach paddle; 22
nount i ng Sai%iﬁﬁﬁkﬁﬁﬁﬁgﬁt%T devi ce over said |layer of die attach paste,

t her eby nounti ng S 3 "SdnESnduct or devi ce over said die attach paddl e;

a ground plane as a physical and thereto connected interface
between said die attach paddle and said lead frame, a plane of
said ground plane being interposed between a plane of said die
attach paddle and a plane of said lead frame, a plane of said
ground plane being parallel with a plane of said die attach
paddle, a plane of said ground plane further being parallel with

a plane of said lead frame.

2, The interface of claim 1, said physical and thereto connected
interface between said die attach paddle and said lead frame
comprising metal interconnects in metal strip form, a plane of
salid metal interconnects intersecting a plane of said die attach

paddle under an angle.

3. The interface of claim 1, said ground plane comprising an
uninterrupted frame spatially surrounding said die attach paddle,
said ground plane comprising a square or rectangular geometric

shape when viewed in top view.
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providing first conductive interconnects between points of electrical

- contact on an active surface of the sem conductor die and said conductive
traces having been provided over the surface of said |ead frane; providing
second conductive interconnects between points of electrical contact on an
active surface of the sem conductor die and said ground pl ane; and

provi ding a nold conpound overlying said die attach paddle, further

encl osing said ground plane, further enclosing said first and second

conduct igve That eneeprnrgetsSorf HLANEI1 ﬁ@émi%@m p1laerd cbhpie shuga neasurabl e
anount. 12. The nethod of claim 11, said first conductive interconnects

bei ng selpetadehr 9aVERE GF OHPL £ONSHSL1 MG P Ts AN 1 Wy’ §818NE 187 QURG M T es

and power wres. 137 The nethod of claim’™1, said seCond conductive

an t T el a _ Ny
R A S TR

said le %d%ggne 23 gonpLisin QEFPJ Jterconnects in netal strip form a

pl ane of sai r%gtgPaPnterconnec S |H?ef§%€Pfﬁb a plane of said die attach
paddl e under an angle. 15. The nmethod of claim 11, said ground plane
conprising an uninterrupted frame spatially surrounding said die attach

addl e, sai.d ground _pl ane conprising a square qor rectangul ar geonetric
Shape wiien A FEMRAORAUEEEE AEHLCe Package, ' comprising: - ’

a semiconductor device, said semiconductor device being
mounted over a die attach paddle after a layer of die attach
paste has been deposited over the surface of said die attach
paddle;

a leadframe, conductive traces having been provided over the
surface of said lead frame;

a ground plane, forming a physical and thereto connected
interface between said die attach paddle and said lead frame, a
plane of said ground plane being interposed between a plane of
said die attach paddle and a plane of said lead frame, a plane of
said ground plane being parallel with a plane of said die attach
paddle, a plane of said ground plane further being parallel with
a plane of said lead frame;

first conductive interconnects having been provided between
points of electrical contact on an active surface of the
semiconductor die and said conductive traces having been provided

over the surface of said lead frame;
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16. The method of claim 11, said ground plane conprising separated | ayers
“of metal spatially surrounding said die attach paddle, said ground pl ane
conprising a square or rectangul ar geonetric shape when viewed in top view
17. An interface for nounting a sem conductor device in a sem conduct or
package, conprising: a die attach paddle; a |eadfrane; and a ground pl ane
as a physical and thereto connected interface between said die attach
paddl e and said | ead frame, a plane of said ground pl ane being interposed

bet ween a pkapgdotosaiék e pitaedbirddle andng pkanepebvsakd begdedsane, a
pl ane of said ground plane being parallel with a plane of said die attach

paddl e, & @& Ofe1%Rie 1869UREnBLAREH UL heEt DRd NdL PRI | eMd h 24 a
pl ane of said | ead frame, said physical and thereto connected interface

et ween 5 ot AhaGh PAdd 82300598ixla! gah [ i compri sing et al

i nt erconnects Il’l metal strip form ~a plane | sal d metal interconnects

| ntersectl domd) 8 8 981§nc§a<5x$’elﬁif1n@ ﬁaa‘i'b %ﬁ%d'a‘%t'éEﬁ%aﬁElé”glfﬁrtﬁé The

interface of a|n1 said ane conpr|5|n an-uninterrupted frame
spati al | urroundln sai d e.attac dl e | round, pl.ane conpri sing
2 squar 6T SRR TR P Ig Péﬁeesh?\bg%ané% R0 Ph MERG T8 The
interface of claim 17, sai,d ground plane_conpri si ng separated Iayers of
metal spRTAT W%}%}r‘(& ngtearanaeets t fppther enclosing said lead

frame by a measurable amount.

6. The semiconductor device package of claim 5, said first
conductive interconnects being selected from the group consisting

of signal wires and ground wires and power wires.

7. The semiconductor device package of claim 5, said second

conductive interconnects comprising ground wires.

8. The semiconductor device package of claim 5, said physical and
thereto connected interface between said die attach paddle and
said lead frame comprising metal interconnects in metal strip
form, a plane of said metal interconnects intersecting a plane of

said die attach paddle under an angle.

9. The semiconductor device package of claim 5, said ground plane

comprising an uninterrupted frame spatially surrounding said die
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paddl e, said ground plane conprising a square or rectangul ar geonetric

" shape when viewed in top view 20. A sem conductor device package,
conprising: a sem conductor device, said sem conductor device bei ng nounted
over a die attach paddle after a |l ayer of die attach paste has been
deposited over the surface of said die attach paddle; a |eadfrane,
conductive traces having been provided over the surface of said | ead frane;
25 a ground plane, form ng a physical and thereto connected interface

bet ween a&%ia@hdbadaubaCBa@adgkﬁuﬁcﬂldﬁaﬁﬁ& deashifdiae.a aqgpladeeocef said ground
pl ane being interposed between a plane of said die attach paddl e and a

pl ane ofrc33idgl8ad HEBRBLracPERASe Oihsi F Gfeiing, RN igi.ng parallel with
a plane of said die attach paddl'e, a plane of said ground plane further

being parallel with a plane of said |lead frane; first conductive
i nt erconnects havi ng been provi ded between points of electrical contact on

an active SyilAce.oLohNR-BEM GOPAUCLOL gl e, and Sald, condugl ke ofkaces

havi ng been provided over sur rdne, “sal I'rst

conductive interconnects being selected fromth roup nsi sting qf signal
wires aRl B0 OIER FeLTaRADBOAEF i TEE: 5 St Ot HorhACATAY! ALEF SaRRERES
havi ng been pr.ovi ded bet points of electrical contact on an active
surface S&rl%t ﬁéeséﬁtéSEdB\éﬁE?edi BALAEMY R T HTeS186¢ 2 square or

rectangular geometric shape when viewed in top view.

11. A method of creating a semiconductor device package,
comprising the steps of:

providing a semiconductor device;

providing a leadframe, conductive traces having been
provided over the surface of said lead frame;

providing a ground plane, said ground plane forming a
physical and thereto connected interface between said die attach
paddle and said lead frame, a plane of said ground plane being
interposed between a plane of said die attach paddle and a plane
of said lead frame, a plane of said ground plane being parallel
with a plane of said die attach paddle, a plane of said ground
plane further being parallel with a plane of said lead frame;

depositing a layer of die attach paste over the surface of

said die attach paddle;
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a nobl d compound overlying said die attach paddle, further enclosing said

" ground plane, further enclosing said first and second conductive

i nterconnects, further enclosing said | ead frame by a neasurabl e anount.
21. The sem conductor devi ce package of claim 20, said second conductive

i nterconnects conprising ground wires. 26 22. The sem conductor device
package of claim 20, said physical and thereto connected interface between
said die attach paddl e and said | ead frame conprising netal interconnects
in metal strimpuh@ifmy 8apdasemifondhctdtddvidy enveanNRadds lapker sECiiag a

pl ane of said die attach paddl e under an angle. 23. The sem conduct or

devi ce patkatepaktel atA28by SAbEn &l Ry Neh i e iCONAICEIORY darridai Biekr upt ed
frame spatially surrounding said die attach paddl e, said ground pl ane

conpri siglg 2 a3@Uakeaek pgahigggul ar geometric shape when viewed in top view.
24. The sem conductor devi ce package of claim 20, said ground pl ane

conpri si ”%p%&gf%%{r%dfj{ras}’terc%n‘gud{%%' iﬁﬂé%%&c%%é’ﬁ%’é Said die attach

paddl e, s pl'ane conprising a square or rectangul@ar geonetric
shape when viewed in op view, 25. A seniqpnduc%or devi ce Ba%kage

. elec rlcg .c8n a F on an.active .surrace o COIl ¥
conprising. ‘a“sem conductor d

_ €vi Ce,” sai senlcondﬁngFeH%V|ceuﬁePngd%%unted
ouor 2, des ashachopaddh e o et o ey, ol e Lok PaLe fes beeh..
conductE&esgggpﬁzaga¥22%e?een provi ded over the

providing second conductive interconnects between points of
electrical contact on an active surface of the semiconductor die

and said ground plane; and

providing a mold compound overlying said die attach paddle,
further enclosing said ground plane, further enclosing said first

and second conductive interconnects, further enclosing said lead

frame by a measurable amount.

12. The method of c¢laim 11, said first conductive interconnects
being selected from the group consisting of signal wires and

ground wires and power wires.

13. The method of claim 11, said second conductive interconnects

comprising ground wires.

14, The method of claim 11, said physical and thereto connected

interface between said die attach paddle and said lead frame
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surface of said |lead frane; 27 a ground plane, formng a physical and
"thereto connected interface between said die attach paddle and said | ead
frame, a plane of said ground plane being interposed between a pl ane of
said die attach paddle and a plane of said |ead franme, a plane of said
ground pl ane being parallel with a plane of said die attach paddle, a plane
of said ground plane further being parallel with a plane of said | ead
frame; first conductive interconnects having been provi ded between points

of el ectddnflisGeRt aetaQn iafegebhieceyr {noretdl therigeigrenductuand efand
sai d conductive traces having been provided over the surface of said | ead

frane, saiid hidtsll GondubebhnectBt eheensest snded i Sl ent ediifd et Re taeaup
consisting of signal wires and ground wires and power wres; second

conduct i veyd Rt eELRINGG! 3nBa%I Nng been provided between points of electrical
contact "on an active surface of the sem conductor die and said ground
pl ane, said second conductive interconnects conprising ground wires; and a
nol d conpound overlying said die attach paddl e, further enclosing said

ground plan further, enclosi.ng.said _first an econd. _conducti ve

Phter commere ferie ShnetdeRhg teatal o Sto P AEEF e HIAT RS Erarount

26. The sem conduct or devi ce package of claim 25, sajd physical an Hhereto
Connect Al ITHEHTIRES O EEREEn SBAFAUEE SYTECHA U % ioh die attach paddle]

said ground plane comprising a square or rectangular geometric

shape when viewed in top view.

16. The method of claim 11, said ground plane comprising
separated layers of metal spatially surrounding said die attach
paddle, said ground plane comprising a square or rectangular

geometric shape when viewed in top view.

17. An interface for mounting a semiconductor device in a
semiconductor package, comprising:

a die attach paddle;

a leadframe; and

a ground plane as a physical and thereto connected interface
between said die attach paddle and said lead frame, a plane of
said ground plane being interposed between a plane of said die
attach paddle and a plane of said lead frame, a plane of said
ground plane being parallel with a plane of said die attach

paddle, a plane of said ground plane further being parallel with
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and 'said |l ead frame conprising nmetal interconnects in netal strip form a
‘plane of said netal interconnects intersecting a plane of said die attach
paddl e under an angle. 27. The sem conductor devi ce package of claim 25,
sai d ground plane conprising an uninterrupted franme spatially surroundi ng
said die attach paddle, said ground plane conprising a square or

rect angul ar geonetric shape when viewed in top view. 28. The sem conduct or
devi ce package of claim 25, said ground plane conprising separated | ayers
of net ala spadriealdfy sl Qeadi Agasai, dsdi@ phyatdaPpadiit eshearitb gt tldane
conprising a square or rectangul ar geonetric shape when viewed in top view.

29. A nmetrhad- e Rdhidle @asenieenduehoh PEIITS PaACkAol 1EHWIArsng t he
steps of: providing a sem conductor device; providing a | eadfrane,

conduct i ¥gndFac8sy fa@e\earig ﬁ%%%ﬁgbégdlﬁvrﬁétwesmg 3§c?rn9f S31dhdeead franme;
provi ding a ground pl ane sald ground plane form ng a physical and thereto

ConneCt%l'c{‘:]fééaaiC% %%'sdlﬂtgréééf?ﬁglg déj\ie EndNgk sal gy 1pad t§%§?’e

pl ane of said groun ane ei ng 1 nterpose en a plane of sai

attach a f said |l ead franme, a plane of said ground pl ane
. gg?adﬁleel %ggie% %nt %%g(i

bei ng par pl'ane of said die attach paddle, a plane of said
ground pl ane further being parallel with a plane of said | ead frane;

18. The interface of claim 17, said ground plane comprising an
uninterrupted frame spatially surrounding said die attach paddle,
said ground plane comprising a square or rectangular geometric

shape when viewed in top view.

19. The interface of claim 17, said ground plane comprising
separated layers of metal spatially surrounding said die attach
paddle, said ground plane comprising a square or rectangular

geometric shape when viewed in top view.

20. A semiconductor device package, comprising:

a semiconductor device, said semiconductor device being
mounted over a die attach paddle after a layer of die attach
paste has been deposited over the surface of said die attach
paddle;

a leadframe, conductive traces having been provided over the

surface of said lead frame;
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depositing a layer of die attach paste over the surface of said die attach
" paddl e; nounting said sem conductor device over said | ayer of die attach
paste, thereby nmounting said sem conductor device over said die attach
paddl e; providing first conductive interconnects between points of

el ectrical contact on an active surface of the sem conductor die and said
conductive traces having been provided over the surface of said |l ead frane,
first conductive interconnects being selected fromthe group consisting of

signal W res aarg@inaupd awel, €S o2Ringosephid 1 €51 HOWHH L oS M@ cgeaqduct i ve
i nterconnects between points of electrical contact on an active surface of

the semGARGUGIQ Hitqe@Rd s82ldd9E ONPLaPh BRI RN Y QHiH NG FRlatheCOgpPOUNd
overlying said die attach paddl e, further enclosing said ground pl ane,

further i i i Lt S i i n rther
r%%qieo f{‘%aa %f %rfo'uha p@8fle S&?xgkgl b2 df Bt LPY ?’%‘ e %ﬂ

encl osi sal ane by a nmeasu unt. 30. The ne of claim

29, sal agi%’?ﬂ% %‘E’E‘l% fb‘é‘é‘idggt %E&F—"’Qnﬁi’é&e Cc?ﬂgéé' 4 N %%g")@ D1 A2 o3l

The net hod o aim sald physi cat ~and ret o connecte rface
between said die attach paddl e and id |lead frame conprisi et al
nt er corffed SHHTREIRRS, PEAPRoPRTALIR] AEEDr S el oA o GoMeac
Inter Sec;;[aicﬂiq.l.ez% %l %q%n%f o%aisgi | Srgﬁ;[lgcgl I?gdét?rt nedrerbeair}lga%%r%llel with
a plane of said lead frame;
first conductive interconnects having been provided between
points of electrical contact on an active surface of the
semiconductor die and said conductive traces having been provided
over the surface of said lead frame, said first conductive
interconnects being selected from the group consisting of signal
wires and ground wires and power wires;
second conductive interconnects having been provided between
points of electrical contact on an active surface of the
gsemiconductor die and said ground plane; and
a mold compound overlying said die attach paddle, further
enclosing said ground plane, further enclosing said first and

second conductive interconnects, further enclosing said lead

frame by a measurable amount.

21. The semiconductor device package of claim 20, said second

conductive interconnects comprising ground wires.

26



32. 'The nethod of claim 29, said ground plane conprising an uninterrupted
"frame spatially surrounding said die attach paddl e, said ground pl ane
conprising a square or rectangul ar geonetric shape when viewed in top view
33. The nethod of claim 29, said ground plane conprising separated | ayers
of metal spatially surrounding said die attach paddle, said ground pl ane
conprising a square or rectangul ar geonetric shape when viewed in top view.
34. A nethod of creating a sem conductor device package, conprising the
steps of22.pmbei defdcandadteondaci o soskass f @ladim@og lseddf pageical
conductive traces having been provided over the surface of said |ead frane;

provi di ghde the@dRd BbanEctsal theéLEEEe MR drPIdHiIM A PRy sheal pandither et o
connected interface between said die attach paddle and said | ead frane, a

pl ane ofyr3mid igr 9uad @&QHQ Qéhﬁﬂléﬂng &éﬁéﬁF%H%E}dﬁﬂﬂM@%@ %nph%E§10Et§§bd
die attach paddl e and a plane of said |lead frane, a plane of said ground

pl ane baicag, pay Ilag ?’Et BagaPhans olosaldodliced Lo adiliag 3 hang g

said gr ‘pl"ane ei ng para V' ane of sald

dep05|t|§yadadl%yg E aigaﬁg?ggg%§J§1 le t he surface of said die attach

paddl e; “mountin sal conduc Qver said | ayer of die attach
paste, thereby nDuntlng sai d sem conductor device over said die attach
paddl e;

23. The semiconductor device package of claim 20, said ground
plane comprising an uninterrupted frame spatially surrounding
said die attach paddle, said ground plane comprising a square or

rectangular geometric shape when viewed in top view.

24 . The semiconductor device package of claim 20, said ground
plane comprising separated layers of metal spatially surrounding
said die attach paddle, said ground plane comprising a sguare or

rectangular geometric shape when viewed in top view.

25. A semiconductor device package, comprising:

a semiconductor device, said semiconductor device being
mounted over a die attach paddle after a layer of die attach
paste has been deposited over the surface of said die attach
paddle;

a leadframe, conductive traces having been provided over the

surface of said lead frame;
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providing first conductive interconnects between points of electrical
"contact on an active surface of the sem conductor die and said conductive
traces having been provided over the surface of said lead frane, first
conductive interconnects being selected fromthe group consisting of signal
wires and ground wires and power wres; providing second conductive

i nterconnects between points of electrical contact on an active surface of
t he sem conductor die and said ground plane, said second conductive

i nterconnect & RIANKS blEng! 0888mihe €8 ; planeh dHI0\ArdH Rher R de@EReead
overlying said die attach paddl e, further enclosing said ground pl ane,

further iond asided peivdeh 58t dalde SEEONEH CONINICE i R) 1M AL Gramel, Ukt her
enclosing said |lead frane by a nmeasurabl e anount. 32 35. The nethod of

claim 34, '%fp@\aslhf:g&?ggg ?TgﬁgtQefﬂﬁpﬂ%%és@cfrﬂé?c%ebleta“%@&n%aio@ die

attach paddle and sai _ rame conprising netal interconnécts in netal
SLriP) S0 3Bl dne a0, paLLOTLAL rierGoNEcla d NAOUIRG 4 phang oF
G o ot RN TGS PAPRoGPGANE B BRbLEDEHT eI Re F S SUE OB ARaFR
georet LS AP hnoul epedLn LepvLot 87 oThe IEthad of ol g S gal
said di ea a;;[lta%cehof said lead frame;
first conductive interconnects having been provided between
points of electrical contact on an active surface of the
semiconductor die and said conductive traces having been provided
over the surface of said lead frame, said first conductive
interconnects being selected from the group consisting of signal
wires and ground wires and power wires;
second conductive interconnects having been provided between
points of electrical contact on an active surface of the
semiconductor die and said ground plane, said second conductive
interconnects comprising ground wires; and
a mold compound overlying said die attach paddle, further
enclosing said ground plane, further enclosing said first and

second conductive interconnects, further enclosing said lead

frame by a measurable amount.

26. The semiconductor device package of claim 25, said physical

and thereto connected interface between said die attach paddle
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paddl e, said ground plane conprising a square or rectangul ar geonetric
shape when viewed in top view 33
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S UL s PR O —
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further enclosing said ground plane, further enclosing said first

and second conductive interconnects, further enclosing said lead

frame by a measurable amount.

30. The method of claim 29, said second conductive interconnects

comprising ground wires.
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providing a leadframe, conductive traces having been
provided over the surface of said lead frame;

providing a ground plane, said ground plane forming a
physical and thereto connected interface between said die attach

paddle and said lead frame, a plane of said ground plane being
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paddle, said ground plane comprising a square or rectangular

geometric shape when viewed in top view.
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