18 JULY 2005 SEM CONDUCTOR PACKAGE HAVI NG | NCREASED SOLDER. JO NT SEﬁEHgFEXE
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention relates to

sem conduct or packages, and nore particularly, but not by way of
limtation, to sem conductor packages with increased solder joint strength
for nounting the sem conductor package to external surfaces. H STORY OF
RELATED ART It is conventional in the electronic industry to encapsul ate
one or nore sem conductor devices, such as integrated circuit dies, or
chips, in a sem conductor package. These plastic packages protect a chip
from envi ronnmental hazards, and provide a nethod of and apparatus for
electrically and nechanlcally attaching the chip to an intended device.
Recently, such semi conductor packages have included netal |eadframes for
supporting an integrated circuit chip which is bonded to a chip paddle
region formed centrally therein. Bond wres which electrically connect

pads on the integrate it _chip to individual |eads of the |eadfrane
are then incorporat eddSEiMmDH lfB CEA G HA VINGENGREASERI , or

encapsul ant, which covers the ROUDBRIGINTREREMENated circuit chip and
ot her corrponents, forns the exterior of the package. A primary focus in
this designis to provide the chip with adequate protection fromthe
external environment in a reliable and effective manner. As set forth
above, the sem conductor package therein described incorporates a

| eadf rane a rting structure of such a package. A portion.
of the Ieaiﬁﬁ@%még%&ﬁm Ny the plastic encapsulant is
internal to the E’h@: kegent inRatibh o¢lsteOto tdndcdRastbs pidkagast 8tfindo Fﬁrﬂ%r}'y from
t he packageb@tnﬁo ?e&- Hﬁg&otno {SQnnect packageé ext er na

information re t| Ve o | eRdt T AN CERERBIS, Eﬁf 95% g Fpgreased MéﬁitJ@rﬂtB of
the book M &feth fer mospinesthpsamiaendugtorparitheraio, exciB89)rfacedi t ed by R

HISTORY OF RELATED ART

It is conventional in the electronic industry to encapsulate one or more
semiconductor devices, such as integrated circuit dies, or chips, in a semiconductor
package. These plastic packages protect a chip from environmental hazards, and prowde
a method of and apparatus -for electrically and mechanically attaching the chip to an
mtended device. Recently, such semiconductor packages have included metal leadframes
for supporting an integrated circuit chip which is bonded to a chip paddle region formed
centrally therein. Bond wires which electrically connect pads on the integrated circuit
chip to individual leads of the leadframe are then incorporated. A hard plastic
encapsulating material, or encapsulant, which covers the bond wire, the integrated circuit
chip and other components, forms the exterior of the package. A primary focus in this
design is to provide the chip with adequate protection from the external environment in a
reliable and effective manner.

As set forth above, the sennconductor package therein described incorporates a
leadframe as the central supporting structure of such a package. A portion. of the
leadframe completely surrounded by the plastic encapsulant is internal to the package.
Portions of the leadframe extend internally from the package and are then used to connect
the package externally. More information relative to leadframe technology may be found
in Chapter 8 of the book Micro Electronics Packaging Handbook, (1989), edited by R.
Tummala and E. Rymaszewski, and incorporated by reference. This book is published by
Van Nostrand Reinhold, 115 Fifth Avenue, New York, New York.




Tunmmal a and E. Rymaszewski, and incorporated by reference. This boqﬁjkﬁr 2005
publi shed by Van Nostrand Reinhold, 115 Fifth Avenue, New York, Ne Xk
18 JULY 2005 Once the integrated circuit chips have been produced and
encapsul ated i n sem conductor packages descri bed above, they may be used in
a wde variety of electronic appliances. The variety of electronic devices
utilizing sem.conductor packages has grown dramatically in recent years.
These devices include cellular phones, portable conputers, etc. Each of

t hese devices typically include a notherboard on which a significant
nunber of such sem conductor packages are secured to provide nmultiple

el ectronic functions. These el ectronic appliances are typically
manufactured in reduced sizes and at reduced costs, consuner demand

I ncreases. Accor%ngl é@ not o@n};cy_ are _senm conductor chips highly
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on the order. 1x1 to 10x10 mm EX such semco @kages
are referr ed‘gpbﬁcégg( Wﬁ%ﬂ( ﬂ%’lé? seagemdustay pagkssess aiei seshed ctoopropide kmuiéisleand
M.P (ni cro leteattbnia fenaiank afkdse ele¢penis a@lmﬂé&éﬁé %i@@%ﬁﬁﬁ%mﬁ@d th %Ece'ﬂ%’lpe
sem conduct . type sem canductor packages, are general |y
nanuf act ur eg&ﬁ%ﬁ%gﬁgg%@%%gr ca{%ﬂf@? g‘?ﬂW@n TCEASES: sgﬁ?q{ inalYe 7+ Oplyc#tEges
are not wit EeBicor@ictosi ¢hipsy bighbmintegr8pdcbiti glad |symidondrtdry packagessagi Kighiguct or

package t henfipiat@iedWith @ thctfasddieve ¥t ?d’cﬁ?%(cltﬂourﬁ)ﬁggé lleads is flat. The
flat bottom surfgge af t hese externally expose eads“results in a
weakeni ng of the?SEITHEE Pofush miatyraton dnflensies; semisendustnicheckanes,pabichge

and an ext érmsahit slecfrinalesigmale froas sdnfiséndattof chipk e B Hoar¥ &R ShSort the
sem conduct giy,RAGHRE chips on the motherboards, have been designed to have a small size. By
way of example only, such semiconductor packages may have a size on the order of
IxImm to 10x10 mm. Examples of such semiconductor packages are referred to as MLF
{micro leadframe) type semjconductor packages and MLP (micro leadframe package)
- type semiconductor packages. Both MLF type semiconductor packages and MLP type
semiconductor packages are generally manufactured in the same manner.
Such conventional .semiconductor packages are not without certain problems.
Specifically, in a typical semiconductor package the bottom surface of the externally
exposed leads is flat. The flat bottom surface of these externally exposed leads results in
a weakening of the solder joint strength between the semiconductor package and an
external surface, such as that of a motherboard. When the semiconductor package is
. mounted onto a motherboard or other surface by soldering, the flat bottom surface of the
leads may lack enough friction to readily maintain a sufficient solder joint strength. Asa
result, the semiconductor package may undesirably detach from the motherboard at one
or more critical locations. This is extremely undesirable and is a distinct disadvantageous
aspect of prior art designs. The present invention addresses such problems by providing
semiconductor packages with increased solder joint strength.



mounted onto a notherboard or other surface by soldering, the flat @fﬁhﬁ?&oos
surface of the |I|eads may | ack enough friction to readily maintain
sufficient solder joint strength. As a result, the sem conductor package
may undesirably detach fromthe notherboard at one or nore critical

| ocations. This is extrenely undesirable and is a distinct di sadvantageous
aspect of prior art designs. The present invention addresses such probl ens
by providing seni conductor packages with increased sol der joint strength.
2 18 JULY 2005 BRI EF SUMVARY OF THE | NVENTI ON The present invention

rel ates to sem conductor packages. More particularly, one aspect of the
present invention conprises a seni conductor chip having an upper surface
and a bottom surface in conjunction with the followi ng features of the

invention. A plurality of ads and out put bond pads on the
upper surface of the sen1éggﬁééﬂgﬂggﬁg (H%EHEﬂﬁmﬁgﬁH@Pberlneter of the
seni conduct or chiThepreses lacdsntuonaélhges tccmﬁie@idﬁdto{r pacﬂcbgesS%&%ﬁ%ﬁa‘Plér G P A
chi p paddl e sur f.ac surface a
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the chip pa lidy ahtie byus eraicanmeetedit thheombispfphdcHip paddie hThE phubaity 6egle has
a step shapgévhgkkternally extend from the chip paddle and have a half-etched section. A plurality
of dam bars are provided on the leadframe help limit flow of encapsulation material on
the leadframe. A plurality of leads, referred to alternately as internal or external, connect
to the leadframe. Each of the leads has a side surface and a bottom surface. The leads are
radially formed at regular intervals along and spaced apart from the perimeter to the chip
paddle and extend towards the chip paddle. Each of the leads has a step shaped half-
etched section facing the chip paddle. A plurality of conductive wires, comprised of a
suitable conductor, are electrically connected to and between the plurality of leads and the
semiconductor chip.  Encapsulating or encapsulant material encapsulates the
semiconductor chip, conductive wires, chip paddle, and the leads to form a package body.
The flow of the encapsulation material is limited by the dam bars formed on the
leadframe. The dam bars also serve to stabilize the leads on the leadframe. After
encapsulation, the chip paddle, leads, and tie bars are externally exposed at respective
. side and bottom surfaces.

The above described assembly further includes, in accordance with the present
invention, at least one depression formed on the externally exposed bottom surface of the
leads to improve the solder joint strength with a motherboafd. Alternately and
additionally, at least one depression may be formed on the externally exposed bottom
surface of the leads. Likewise, at least one depression may be formed on the externally
exposed bottom surface of at least one tie bar to increase the solder joint strength. The




etched section facing the chip paddle. A plurality of conductive “M%?%LYzoos
conprised of a suitable conductor, are electrically connected to and~
between the plurality of leads and the seniconductor chip. Encapsulating
or encapsul ant material encapsul ates the sem conductor chip, conductive
wires, chip paddle, and the leads to form a package body. The flow of the
encapsul ation material is limted by the dambars forned on the |eadfrane.
The dam bars al so serve to stabilize the | eads on the | eadfrane. After
encapsul ation, the chip paddle, leads, and tie bars are externally exposed
at respective ~side and bottom surfaces. The above described assembly
further includes, in accordance with the present invention, at |east one
depression forned on the externally exposed bottom surface of the l|eads to

improve the solder igint strength with a notherboard. Alternately and
agg i tional | Pro§E°q %fag’te %ﬁﬂéﬁsﬂsﬁ'g&&eﬁmﬁﬂ%bcﬁ@m &a seméicoaduaompadigge
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depr essi ons ?'P%h?fh‘éafii-espect ive |ocations of the sem conductor package serves
to provide an additional area which may fuse with the sol der, thereby
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semiconductor package of the present invention, wherein depressions are formed on the
externally exposed bottom surface of the leads;
FIGURE 2 is a bottom plan view of the semiconductor package of FIGURE 1;
FIGURE 3 is a side elevational, cross section view of the semiconductor package

of FIGURES 1 and 2 after the semiconductor package has been connected to a
motherboard; '

FIGURE 4 is a bottom plan view of an alternate embodiment of the
semiconductor package of the present invention, wherein depressions are formed on the
externally exposed bottom surface of the tie bars; _

FIGURE 5 is a bottom plan view of an alternate embodiment of the
semiconductor package of the present invention, wherein depressions are formed on the
externally ekposed bottom surface of the chip paddle; and

FIGURE 6 is a top plan view of a leadframe used to make the semiconductor
package of FIGURE 1. ‘

DETAILED DESCRIPTION OF THE INVENTION
Referring first to FIG. 1 there is shown a cross sectional view of one embodiment
of a semiconductor package 10 constructed in accordance with the priﬁciples of the
present invention. The semiconductor package 10 includes a corner 12 (FIG. 2) and
bottom surface 15. The semiconductor package 10 includes a semiconductor chip 20
having an upper surface 30, and a bottom surface 50. A plurality of input bond pads 60 |
and output bond pads 70, collectively referred to as bond pads, are disposed on the upper



external |y exposed bottom surface of the leads; FIGURE 2 is a bpttolrgﬁ}LafanS
vi ew of the sem conductor package of FIGURE 1; FIGURE 3 is a side

el evational, cross section view of the sem conductor package of FIGURES 1
and 2 after the sem conductor package has been connected' to a _

nmot herboard; FIGURE 4 is a bottom plan view of an al ternate enbodi ment of
the sem conductor package of the present invention, wherein depressions

are formed on the externally exposed bottom surface of the tie bars;

FIGURE 5 is a bottomplan view of an alternate enbodiment of the

sem conductor package of the present invention, wherein depressions are
formed on the externally exposed bottom surface of the chip paddle; and

6isato | an view of a | eadframe used to nake the sem cpnducftor
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has a half-etched section 210 and a plurality of dam bars 220. _

A plurality of finger-like leads 230 are connected to the leadframe 170 and have
an upper surface 235, a side surface 240 and a bottom surface 250. Upper surfa_cé 235
may, but does not have to be electroplated with gold or silver. The leads 230 are radially
formed at regular intervals along the perimeter 140 and spaced apart from the perimeter
140 of the chip paddle 80. The leads 230 extend towards the chip paddle 80, such that
each of the plurality of leads 230 has a half-etched section 260 facing the chip paddle 80.

To enclose the semiconductor package 10, encapsulation material 280
encapsulates the semiconductor chip 20, conductive wires 270, chip paddle 80, and leads
230. Encapsulation material 280 may be thermoplastics or thermoset tesins, with the
thermoset resins including silicones, phenolics, and epoxies. The dam bars 220 limit the
flow of the encapsulation material 280 on the leadframe 170 and provide stability to the
leads 230 on the leadframe 170. During encapsulation, the chip paddle 80, leads 230, and
tie bars 180 may be externally exposed at the respective side and bottom surfaces. The
Tespective half-et_ched sections 150, 210, and 260 of the chip paddle 80, tie bars 180, and
leads 230 are provided to increase the bonding strength of the encapsulation material 280
in the semiconductor package 10. It is contemplated that the respective half-etched
sections 150, 210, and 260 may be eliminated without departing from the scope and spirit
of this invention.

In a first embodiment of the present invention, at least one depression 310 is
formed on the bottom surface 250 of the leads 230, which are externally exposed on the
bottom surface 15 of the semiconductor package 10. The depressions 310 may have
various configurations in cross-section, and as such may include but are not limited to




e of the chi addl e 80. Referring nowto FIGS. 1, 2 and 6J [ 005
L'gxirn:?igon, a Ieadfrgng 170 is shown having a plurality of tie bargsﬁhf%?
a side surface and a bottom surface. The tie bars 180 are connected to the
corners 130 of the chip paddle 80 and include a bottom surface 185. The
tie bars 180 externally extend fromthe chip paddle 80. The |eadfrane 170
further has a half-etched section 210 and a plurality of dam bars 220. A
plurality of finger-like | eads 230 are connected to the | eadfrane 170 and
have an upper surface 235, a side surface 240 and a bottom surface 250.
Upper surface 235 may, but does not have to be el ectroplated with gold or
silver. The leads 230 are radially formed at regular intervals along the
perimeter 140 and spaced apart fromthe perineter 140 of the chip paddl eh
80. The | eads 230 extendﬁ’ilowards the chip paddle 80, such that each of t_le
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general pattern of the leadframe 170, including the chip paddle 80, tie bars 180, leads

230, and dam bars 220. Alternatively, the depressions 310 may be formed after the

typical full etching process for the leadframe 170, wherein the area in which the

depressions 310 are to be formed is coated with a photoresist (not shown) while the

remaining area of the surface is uncoated. During this alternate process, an etchant {not

shown) is sprayed directly over the uncoated area to form the depressions 310.

Alternatively, the depressions 310 may be formed by mechanical stamping, wherein a

punch is applied to the position at which the depressions 310 are to be formed,

In an alternate embodiment shown in FIG. 4, at least one depression 310 is formed

on the bottom surface 185 of the tie bars 180, In still another embodiment of the present

invention shown in FIG. 5, at least one depression 310 may be formed on the bottom

surface 110 of the chip paddle 80. The solder 320 (FIG. 3) on the bottom surface 110 of

the chip paddle 80 further increases the heat radiation performance of the semiconductor

chip 20. The depressions 310 formed on the tie bars 180 and chip paddle 80 may be

created by any of the methods described above.

The following applications are all being filed on the same date as the present
application and all are incorporated by reference as if wholly rewritten entirely herein,
including any additional matter incorporated by reference therein:




bottom surface 15 of the sem conductor package 10. The depressionsi§§%|§?h05
have various configurations in cross-section, and as such may inclu eru
are not limted to 5 18 JULY 2005 rectangul ar, hem spherical, square,
triangular, circular, and omega shapes. The depressions 310 provide
additional area on the bottom surface 15 of the sem conductor package 10
for solder 320 to be applied when the sem conductor package 10 is secured

to a notherboard 330, best seen in FIG 3. Wen the sem conduct or package
10 is secured to the notherboard 330, the variety of cross-sectional
configurations of the depression 310 support the increased sol der joint
strength between the notherboard 330 and the sem conductor package 10. As
shown in FIGS. 1-3, a plurality of depressions 310 is preferred to
maxi m ze the solder joint strength between the sem conductor package 10 .
and the no —As—seen in FIG 3 the solder 320 expands into the
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0976875493 Semiconductor Package Ha ing Improved Sung Sik Jang
Adhesiveness and Ground Bonding _
09/687,541 Semiconductor Package Leadframe Assembly Young Suk Chung
and Method of Manufacture

D
Q).

It is thus believed that the operation and construction of the present invention will
be apparent from the foregoing description of the preferred exemplary embodiments.
While the print coating supply system for a plurality of coating substances shown is
described as being preferred, it will be obvious to a person of érdinary skill in the art that

various changes and modifications may be made therein without departing from the spirit

and the scope of the invention.




on the bottom surface 185 of the tie bars 180. In still another enq%q
of the present invention shown in FIG 5, at |east one depression 16ﬁ§Q%005
be formed on the bottom surface 110 of the chip paddl e 80. The sol der 320
(FIG 3) on the bottom surface 110 of the chip paddle 80 further increases
t he heat radiation performance of the sem conductor chip 20. The
depressions 310 forned on the tie bars ‘180 and chip paddl e 80 may be :
created by any of the nmethods described above. The follow ng applications
are all 'being filed on the sanme date as the present application and al

are tncorporated by reference as if wholly rewitten entirely herein,
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09/ 687,485 Cl anmp and Heat Bl ock Assenbly for Wre Young Suk. Chung Bonding

a Sem conduct or Package Assenbly 09/687,876 Near Chip Size Sem conduct or
Package Sean Tinothy Crowl ey 09/687,495 Sem conduct or Package Sean Ti not hy
Crow ey 09/ 6WHABIS SLACKEDIIS: Sem conduct or Package and Met hod Sean Ti not hy
Crowl ey for Manufacturing Sane 09/ 687,530 Stackabl e Sem conductor Package
and Met hod Jun Young Yang for Manufacturing Sane 09/ 687,126 Method of and
Apparatus for Manufacturing Hyung In Lee Sem conductor Packages 09/687, 493
Semi conduct or !-Pac kAgemieppiworipepirgy eemBunes:Si k Jang Adhesi veness and

G ound Bondi ng 09/687h54% Sem conduct or Package Leadfrane Assenbly Young
Suk Chung a semiconductor chip having an upper surface and a bottom surface;

a plurality of bond pads on said upper surface of'said semiconductor chip;

a chip paddle having a top surface, a side surface and a bottorﬁ surface, said chip
paddle secured to said bottom surface of said semiconductor chip by‘an adhesive, said
chip paddle having comers and a perimeter;

a leadframe having a plurality of tie bars having a side surface and a bottom
surface, each of said plurality of tie bars being connected to said comers of said chip
paddle, said plurality of tie bars externally extending from said chip paddle, said
leadframe having a plurality of dam bars;

a plurality of leads cdnnected to said leadframe, each of said plurality of leads having a
side surface, a generally planar bottom surface and a half-etched section facing said chip paddle,

said plurality of leads being radially formed at regular intervals along and spaced apart from said

perimeter of said chip paddle and extending towards said chip paddle;

a plurality of conductive wires electrically connected to said plurality of leads and
said semiconductor chip;
encapsulation material encapsulating said semiconductor chip, said plurality of
conductive wires, said chip paddle, and said plurality of leads to form a package body,
~wherein flow of said encapsulation material is limited by said plurality of dam bars
formed on said leadframe;
wherein said chip paddle, said plurality of leads and said plurality of tie bars are

externally exposed at respective side and bottom surfaces; and




and Method of Manufacture It is thus believed that the operation a
construction of the present invention will be apparent fromthe fggé5gf%5905
description of the preferred exenplary enbodi nents. Wile the print

coating supply systemfor a plurality of coating substances shown is
described as being preferred, it will be obvious to a person of ordinary
skill in the art that various changes and nodifications may be nade

therein without departing fromthe spirit and the scope of the invention.

7 18 JULY 2005 WHAT IS CLAIMED I'S: 1. A sem conductor package conpri sing:

a sem conductor chip having an upper surface and a bottom surface; a
plurality of bond pads on said upper surface of said sem conductor chip; a

~ chip paddle having a top surface, a side surface and a bottom surface, said
chip paddle secured to said bottom surface of said sem conductor chip by

an adhesive, said chip paddle having corners and a perineter; a |eadfrane
having a plurality of tie bars having a side surface and a bottom surface,
each of said plurality of tie bars being connected to said conmers of said

chip paddle, said pHhiereth bt ¥asPbnd deSrRa6S i ext endi ng from said
chip paddl e, said |eadfrane ha%iﬁgra pﬁﬁﬁ%ﬁﬁ%&ﬁ%%%w% 055W§?%§ﬁﬁFﬁ?§Kmﬁyfof

| eads connect edaidplsalitg of &adf inapred eanbnab sa?@isﬂegﬁrgic@h-{?lie}ﬁ of |eads having a
side surface, a generally planar bottom surface and a ha F’-etched section

facing said chip paddle, said plurality of |leads being radially fornmed at
regular intervgls along and spaced apart fromsaid perineter of said chip
paddl e and ext éndi ndht waicersustar packhgeofidalo B wikrdi ktrladst bye Qb EaBINChEYS
wires electri cgﬁg%dgg&pect ?d t? said plurality of |leads and said

sem conduct or CHI P! m surface of said chip paddle.

3. The semiconductor package of claim 1, wherein at least one depression is formed

on said bottom surface of at least one of said plurality of tie bars.

4. The semiconductor package of claim 1, wherein said chip paddle has a half:

etched section at a lower edge of said chip paddle along said chip paddle perimeter.

5. The semiconductor package of claim 1, wherein said bond pads are clectrically

connected to said semiconductor chip.
6.

The semiconductor package of claim 1, wherein each of said plurality of leads

has a half-etched section facing said chip paddle; leadframe with space for receiving

semiconductor chip; semiconductor chip secured to said space;

7. A semiconductor package comprising:

a semiconductor chip having an upper surface and a bottom surface;

a plurality of bond pads on said upper surface of said semiconductor chip;




encapsulation materi al encapsul ati ng said sem conductor chip, SaidlSIU Y 2005
plurality of conductive wires, said chip paddle, and said plurality o

| eads to form a package body, wherein flow of said encapsul ation nateri al
is limted by said plurality of dambars forned on said | eadfranme; wherein
said chip paddle, said plurality of |eads and said plurality of tie bars
are externally exposed at respective side and bottom surfaces; -and 8 0 18
JULY 2005 wherein at | east one depression is fornmed on said bottom surface
of at least one of said plurality of leads in spaced relation to said side
surface thereof. 2. The sem conductor package of claim1l, wherein at |east
one depression is fornmed on said bottom surface of said chip paddle. 3.
The sem conductor package of claim1, wherein at |east one depression is
formed on said bottom surface of at |east one of said plurality of tie
bars. 4. The sem conduct.or package of claim1, wherein said chip paddl e has
“a half- etched section at a | ower edge of said chip paddl e along said chip
paddl e perineter. 5. The sem conductor package of claim1l, wherein said
bond pads are electrically connected to said sem conductor chip. 6. The
sem conduct or packa wherein each of said plurality of |eads

aQ%,of(ﬁ¢a'n1%; _

Has a hal f-etched $e¢tR BIFYLENE S HPSUERFD apsidratustacs andia penerlixinianas belewn f or
ivin sery due . el i.conductor chi.p secured to said space; 7.

A sem conduct or aacieas g GaRe <AERLGINEL Rim Siis TG T Agose B pper

surface and aaBRsheMBaféfifpAidIeh MY Blrdetyarlf ads on said upper
surface of said senicondd%?or chip;® 9ed%¥@auﬁﬁ¢g§ 05

a leadframe having a plurality of tie bars ha\:fing a side surface and a bottom
surface, each of said plurality of tie bars being connected to said comers of said chip
paddle, said plurality of tie bars externally extending frdm said chip paddle, said

leadframe having a plurality of dam bars;

a plurality of ieads connected to said lead{rame, each of said plurality of leads having a
side surface, a bottom surface and a half-ctched section facing said chip paddle, said plurality of
leads being radially formed at regular intervals along and spaced apart from said perimeter of said

chip paddle and extending towards said chip paddie;

a plurality of conductive wires electrically connected to said plurality of leads and
said semiconductor chip; and

encapsulation material encapsulating said semiconductor chip, said plurality of
conductive wires, said chip paddle, and said plurality of leads to form a package body,
wherein flow of said encapsulation material is limited by said plurality of dam bars
formed on said leadframe;

wherein said chip paddle, said plurality of leads and said plurality of tie bars are
externally exposed at respective side and bottom surfaces; and

wherein at least one depression is formed on said bottom surface of said chip

paddle in spaced relation to said side surface thereof.
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a chip paddl e having a top surface, a side surface and a generallylgu%ggfzoos
bottom surface, said chip paddle secured to said bottom surface of 'sai

sem conductor chip by an adhesive, said chip paddl e having coners and a
perinmeter; a |leadfrane having a plurality of tie bars having a side surface
and a bottom surface, each of said plurality of tie bars being connected
to said coners of said chip paddle, said plurality of tie bars externally
extending fromsaid chip paddle, said |eadfranme having a plurality of dam
bars; a plurality of |eads connected to said | eadfrane, each of said
plurality of |eads having a side surface, a bottomsurface and a

hal f - et ched section facing said chip paddle, said plurality of |eads being
radially formed at regular intervals along and spaced apart from said
perinmeter of said chip paddle and extending towards said chip paddle; a
plurality of conductive wires electrically connected to said plurality of

| eads and said sem conductor chip; and encapsul ation nateri al
encapsul ati ng sai d ' r i .d plurality of condugtive. wres,
said chip paddle, o Sg%gp {ﬁgr%’&pfq{l‘ﬁg%f’??feaé 2 ¥ e‘F%S‘r%ﬂ%?“p%{’c:k"zé%’ Rhuglity of
wherein flow gks&and £ j j [ mted b 1 d plurality of
dam bars forned oﬁgsa?%gfggégﬁgﬁg?gaﬁgéﬁ$ﬁlgﬁ?ébgﬁfgu%%%dﬁgﬁfréiﬁc e said
plurality of |gadityTdesdlai d plurality of tie bars are externally exposed
at respective side and bottom surfaces; and wherein at | east one depression
is formed on said bottom surface of said chip paddle in spaced relation to
said side surface thereof. 10 0 18 JULY 2005 8. The sem conductor package
of claim 7, wherei "Thet sdndeendugnrepaskagsail dlaph 7y ahetein avicabiame defrasiontis femsd

one depression foqud on said bottom surface of the respective said
plurality of 1°853¢ ottom surface of at least one of said plurality of tie bars.

10. The semiconductor package of claim 7, wherein said chip paddle has a half-

etched section at a lower edge of said chip paddle along said chip paddle perimeter.

11. The semiconductor package of claim 7, wherein said bond pads are clectrically

connected to said semiconductor chip.

12. The semiconductor package of claim 7, wherein each of said plurality of leads has a

half-etched section facing said chip paddle.

13. A semiconductor package comprising;

a semiconductor chip having an upper surface and a bottom surface;

a plurality of bond pads on said upper surface of said semiconductor chip;

a chip paddle having a top surface, a side surface and a bottom surface, said chip
paddle secured to said bottom surface of said semiconductor chip by an adhesive, said
chip paddle having corners and a perimeter;

a leadframe having a plurality of tie bars having a side surface and a generally

planar bottom surface, each of said plurality of tie bars being connected to said corners of

11 °




9. The sem conductor package of claim7, wherein at |east one deDr%%?ﬁ@gYﬂGbs
formed on said bottomsurface of at | east one of said plurality of ti
bars. 10. The sem conduct or package of claim 7, wherein said chip paddle
has a half- etched section at a | ower edge of said chip paddle along said
chip paddle perineter. 11. The sem conductor package of claim7, wherein
said bond pads are electrically connected to said sem conductor chip. 12.
The sem conduct or package of claim 7, wherein each of said plurality of
| eads has a half-etched section facing said chip paddle. 13. A
sem conduct or package conprising: a sem conductor chip having an tipper
surface and a bottom surface; a plurality of bond pads on said upper
surface of said semi conductor chip; a chip paddle having a top surface, a
side surface and a bottom surface, said chip paddle secured to said bottom
- surface of said sem conductor chip by an adhesive, said chip paddle having
corners and a perineter; a leadframe having a plurality of tie bars having
a side surface and a generally planar bottom surface, each of said
plurality of ti£d 6ldppadnBeNgidGAN t2¢k ' . 11 8 JULY 2005
Said chib paddi s, ohrd Blor aﬁ??@ﬁgf&?‘ietggﬁ?{s&“é‘@? ggtrﬁg‘?‘ﬁ%/ffc%?ét%ﬁdﬁi"}?d’#b‘&rﬁa i d
chi p paddl e, skadfrarhelRdineanfluRdvidfdamplyrality of dam bars; a plurality of
|l eads connected to said | eadf rame, each of said plurality of |eads having a
side surface, a bo%y%ga ur}@gg and a hal f-etched section facing said chip
paddl e, said pl uralifty*6Y ot FESqe6drdig s3id lndirame. sash pesgidauralisyof leads havireraval s
al ong and spaceld safae,ta thttafsaiceladerHafRicBEd REtonThdhe SiiRiphadal ?ai@glq[-ality of
res

extending to i d..chi ddl e;, a plurality of conductive w
el ectricall ng‘éaﬁ%%ei rad@@’ 1551?‘% “‘gTeé?‘%ﬂ ipteyals plopgandspacadapagidiom sidmetoetdud sod
chi p; chip paddle and extending towards said chip paddie;

a plurality of conductive wires electrically connected to said plurality of leads and

 said semiconductor chip;
encapsulation material encapsulating said semiconductor chip, said pldrality of |
conductive wires, said chip paddie, and said plurality of leads to form a package body,
wherein flow of said encapsulation material is limited by said plurality of dam bars
formed on said lcadframe; |
wherein said chip paddle, said plurality of leads and said plurality of tie bars are
externally exposed at respective side and bottom surfaces; and

wherein at least one depression is formed on said bottom surface of at least one of

said plurality of tie bars in spaced relation to said surface thereof.

14. The semiconductor package of claim 13, wherein at least one depression 1s formed on

said bottom surface of said chip paddle.

~ 15. The semiconductor package of claim 13, wherein at least one of said plurality of leads

has at least one depression formed on said bottom surface of the respective said plurality

of leads.
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encapsul ati on materi al encapsul ati ng said sem conductor chip, said TULY 2005
plurality of conductive wires, said chip paddle, and said pIuraIiﬂf 5?‘

| eads to form a package body, wherein flow of said encapsul ation nateri al
islimted by said plurality of dambars forned on said | eadfranme; wherein
said chip paddle, said plurality of |eads and said plurality of tie bars
are externally exposed at respective side and bottom surfaces; and wherein
at | east one depression is fornmed on said bottom surface of at |east one of
said plurality of tie bars in spaced relation to said surface thereof. 14.
The sem conduct or package of claim 13, wherein at | east one depression is
formed on  said bottomsurface of said chip paddle. 15. The sem conduct or
package of claim 13, wherein at | east one of said plurality of |eads has
at | east one depression forned on said bottom surface of the respective
said plurality of leads. 12 0 18 JULY 2005 16. The sem conductor package
of claim 13, wherein said chip paddle has a half-etched section at a | ower
edge of said ﬁgb%ﬁpaddle al ong said chip ﬁﬁddle_pe(ineter. 17. The

seni conduct or atfEUEInARrar Rrckage offdiit 1B, sdewihemdiclppgeddie basd baif-etcloal | y

connected to sa{d segiqon uctgr, aﬁg. . .The sem conduct or package of
“claim 13, whet I BACRVEBreIgaP Saﬁﬂc P?C{%@e Ppng idedimpagdls permeteret ched
section facing said chip paddle. 19. A sem conductor package conprising:. a
| eadfrane having a plurality of tie bars having a side surface and a

general ly pl gnag,bQtlioing ' ddl,e havi.ng a.top surface
si de surface and a boﬁgg%?aéﬂ??%%%?°§g?ﬁgﬁ§’§ﬁ‘“Elaﬁaﬁxwéﬂégfaghﬂaﬁeﬁﬂﬁ
paddl e havi ngzoan&R0s saidaphRendiRdr@EHI Ve a semi conductor chip, each of

said plurality of tie bars being connected to said coners of
18. The semiconductor package of claim 13, wherein each of said plurality of leads has a

half-etched section facing said chip paddle.

19. A semiconductor package comprising:

a leadframe having a plurality of tie bars having a side surface and a generally
planar bottom surface, a chip paddle having a top surface, a side surface and a bottom
surface, corners and a periﬁzeter, said chip paddle having a space adapted to receive a-
semiconductor chip, each of said pluraiity of tie bars being connected to said corners of
said chip paddle, said plurality of tie bars externally extending from said chip paddle, said

leadframe having a plurality of dam bars;

a plurality of leads connected to said leadframe, each of said plurality of leads having a
side surface, a bottom surface and a half-etched section facing said chip paddle, said plurality of
leads being radially formed at regular intervals along and spaced apart from said perimeter of said

chip paddle and extending towards said chip paddle;

wherein said chip paddle, said plurality of leads and said plurality of tie bars are
externally exposed at respective side and bottom surfaces; and

wherein at least one depression is formed on said bottom surface of at least one of

said plurality of tie bars in spaced relation to said bottom surface thereof.




said chip paddle, said plurality of tie bars externally extending fr, %ﬂﬁ
chip paddle, said I|eadfrane having a plurality of dambars; a pIur%ﬁﬁh;?

| eads connected to said | eadfrane, each of said plurality of |eads having a
side surface, a bottomsurface and a half-etched section facing said chip
paddl e, said plurality of |eads being radially forned at regular intervals
al ong and spaced apart fromsaid perinmeter of said chip paddle and
extendi ng towards said chip paddl e; wherein said chip paddle, said
plurality of |leads and said plurality of tie bars are externally exposed
at respective side and bottom surfaces; and wherein at | east one depression
is formed on said bottomsurface of at | east one of said plurality of tie
bars in spaced relation to said bottom surface thereof. 13 0 18 JULY 2005
20. The sem conduct or package of claim 19, further conprising: a

sem conductor chip having an upper surface and a bottom surface, said

sem conduct or chip being secured to said space on said | eadfrane by an
adhesive; a plurality of bond pads on said upper surface of said

sem conduct or %ﬁip' a plurality of conductive wires electrically connected
to said pluraldy dfcsanigendugigr packegr ofshiimdAdissharcouipiiingand encapsul at i on
mat eri al encapsul ating .sai.d se 'cogductor chip, said plurality of
conductive wires, §af%“8(fﬂd50tﬁ%uin%‘lpe, 2GRy Wairpep|surfage eyd of bpiéamssutfacef snidh a
package body, of sai d, enc. material is_limted by

in.f | at i
said plurality o 8%&%?%§b§%k¥§5ﬁ%ﬁagﬂS§a$§%Fgﬁé$ lgadirame by amadhedvs; conduct or
k f claim?2 } . d i is.f d ol id
Dot tom surf ace. of - SE ey B e e P R A R RIS OB 408 of ol ai m
20, wherein at | easpluwilRy of c&ﬁh&i%'dﬁfﬁ@|eleEﬁfic9lEyh~J:oﬁﬁ&?ed tla%ﬁidg)tlurklﬁg%%}eg@sgﬁnidt y

depression formed on said bottom surface of e respective sal
said semiconductor chip; and '

encapsulation material encapsulating said semiconductor chip, said plurality of
conductive wires, said chip paddle, and said plurality of leads to form a package body,
wherein flow of said encapsulation material is limited by said plurality of dam bars

formed on said leadframe.

21. The semiconductor package of claim 20, wherein at least one depression is formed on

said bottom surface of said chip paddle.

22. The semiconductor package of claim 20, wherein at least one of said plurality of leads

has at least one depression formed on said bottom surface of the respective said plurality

of leads.

23. The semiconductor package of claim 20, wherein said chip paddle has a half-etched

section at a lower edge of said chip paddle along said chip paddle perimeter.

24. The semiconductor package of claim 20, wherein said bond pads are electrically

connected to said semiconductor ¢chip.
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of leads. 23. The sem conductor package of claim 20, wherein said Cq%ﬁéh
paddl e has a half-etched section at a | ower edge of said chip pad& ’%%8”
said chip paddle perineter. 24. The seni conductor package of claim 20,
wherein said bond pads are electrically connected to said sem conductor
chip. 14 18 JULY 2005 25. The sem conductor package of claim 20, wherein
each of said plurality of |leads has a half-etched section facing said chip
paddl e. 26. A sem conductor package conprising: a sem conductor chip

havi ng an upper surface and a bottom surface, a plurality of bond pads on
sai d upper surface of said sem conductor chip; a chip paddle having a top
surface, a side surface and a generally planar bottom surface, said chip
paddl e secured to said bottom surface of said sem conductor chip by an
adhesive, said chip paddl e having corners and a perineter; a |eadfrane
havi ng a plugiitﬁ% of .tie bars having a side surface and a generally

pl anar botto ataucopgoropackageyohrlatnn 20t yherpint gagh i9hsaid dumbtycdnnect ed

to said coner f. sai d.chi addl g,. said plurality of tie bars externally
ext endi ng fr%ﬁﬁggfah%ﬁfgh%%%ﬁV%fﬁgﬁgdaﬁégﬂﬂﬁ #e& having a plurality of dam

bars; a plurality of |eads connected to said | eadfrane, each of said
plurality of |eads having a side surface, a generally planar bottom

surface and adal fA%gﬁ%qd&%?ia%gg@&in i§%ai d chip paddle, said plurality
of leads being radially formed at regular T ntervals al ong and spaced apart

fromsaid perinetesemtdonsaitst chip HvRadel@pandretaadibBgod QWi ds said chip
paddl e; a plurality of conductive wires electrically connected to said
plurality of | eadglanlitysédbdndpms oonsidabper saifide of said semiconductor chip;
7 a chip paddle having a top surface, a side surface and a generally planar
bottom surface, said chip paddle secured to said bottom surface of said
semiconductor chip by an adhesive, said chip paddle having corners and a
perimeter;
a leadframe having a plurality of fie bars having a side surface and a
generally planar bottom surface, each of said plurality of tie bars; being connected
to said corners of said chip paddle, said plurality of tie bars externally extending
from said chip paddle, said 1eadframe having a plurality of dam bars;
a plurality of leads connected to said leadframe, each of said plurality of leads having-a
side surface, a generally planar bottom surface and a half-etched section facing said chip paddle,

said plurality of leads being radially formed at regular intervals along and spaced apart from said

perimeter of said chip paddle and extending towards said chip paddle;

a plurality of conductive wires electrically connected to said plurality of
leads and said semiconductor chip;

encapsulation material encapsulating said semiconductor chip, said
-plurality of conductive wires, said chip paddle, and said plurality of leads to form
a package body, wherein flow of said encapsulation material is limited by said

plurality of dam bars formed on said leadframe;
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encapsul ation materi al encapsul ati ng said sem conductor chip, said
.plurality of conductive wires, said chip paddle, and said pIuraIitk?Q%LYzoos
| eads to form a package body, wherein flow of said encapsul ation nateri al
islimted by said plurality of dambars fornmed on said | eadfrane; 15 0 18
JULY 2005 wherein said chip paddle, said plurality of |eads and said
plurality of tie bars are externally exposed at respective side and bottom
surfaces; wherein at | east one depression is fornmed on said bottom surface
of at least one of said plurality of tie bars in spaced relation to said
side surface thereof; wherein at |east one depression is fornmed on said
bottom surface of said chip paddle in spaced relation to said side surface
t hereof ; and wherein at |east one depression is formed on said bottom
surface of at |east one of said plurality of leads in spaced relation to

id side surface tfereha; ; L GONANGESL f claim26,
wherein sai d chip pagare Rastd v, SET R B toR 26 A B Bl "ot sai o
chip paddl e alvanchrsattemsily Sppaddh %Spﬁﬁ(r%gﬁgfe Ghd b&gﬁa J8.sem conduct or

package of claim 26, wherein said bo S are ectritally connected to

sai d semi conduct or vetidin a%astThR EPrsGOnd4 ¢Ried RACKRDEofn QL#I?JCE‘&% wher ei n
each of said plurality of leads has a half-etched section tacing said chip

paddle. 16 18ea3Une «fREB pliBdlity Af Sebire DNPHEITEIRGCIAGIE sERIFS kiRgEora

sem conductor chip having an upper surface and a bottom surface; a

plurality of bond pd@sinat kait gnedpeessionrit domedfonsaidbannr acnetet oid chi p;
chip paddle in spaced relation to said side surface thereof: and

wherein at least one depression is formed on said bottom surface of at

least one of said plurality of leads in spaced relation to said side surface thereof.

27. The semiconductor package of claim 26, wherein said chip paddle has a half-
etched section at a lower edge of said chip paddie along said chip paddle

perimeter.

28. The semiconductor package of claim 26, wherein said bond pads are

electrically connected to said semiconductor chip.

29. The semiconductor package of claim 26, wherein each of said plurality of

leads has a half-etched section facing said chip paddle.
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a chip paddle having a top surface, a side surface and a bottom surface,
said chip paddl e secured to said bottom surface of said seniconductBrtHhy 003
by an adhesive, said chip paddle having corners, a perineter and a

hal f-etched section at a |ower edge of said chip paddle along said
perimeter; a |leadfranme having a plurality of tie bars having a side surface
and a bottom surface, each of said plurality of tie bars being connected
to said corners of said chip paddle, said plurality of tie bars externally
extending fromsaid chip paddle, said |eadfrane having a plurality of dam
bars; a plurality of |eads connected to said | eadframe, said plurality of

| eads having a side surface and a generally planar bottom surface, said
plurality of leads being radially forned at regular intervals al ong and
spaced apart fromsaid perineter of said chip paddl e and extendi ng towards
said chip paddle; a plurality of conductive wires electrically connected to
said plurality of [|eads and said sem conductor chip; encapsul ation
material encapdl ating sa snsemdoaocpiekere @hippisingai d  plurality of
conductive wires, said chi adgjgi and said plurality of leads to form a
package body, wher e’f‘ﬁenf"icﬁ'\’/{fp%%@ PaERE 2p sppesidaceandartiogbmi ssrfhéeyi t ed by
said plurality of I r .. ;wher ei ai d. chip
paddl e, said piural IQ?{/&%?; ?E%ﬂ?r%ﬁ%&g%@ghg‘f%?@% 63&%?”5? ICOREICOT giligs
external |y exposed athipgsddlcthiavingsi thp amfichaf §i0esaiict 268% bARdeh Wiekei n at

| east one deprg& ion i s.formed on %Z%d bottom surface of at |east one of

said plurality™ o chig pgddi e daiddiatiomoniriage ehsaid sqraigonsueton elip tiyene of .
17 0 18 JULY ZQﬂésivé,kaid/khﬁﬁﬁﬁd@mu&g%rrpﬁs? E%rgﬁmgf?:m& ShilfetcReL@UiSORduUCt Or

~chip having an upper surface and a bottom's ace;
a lower edge of said chip paddle along said perimeter;

| a leadframe having a plurality of tie bars having a side surface and a
bottom surface, each of said plurality of tie bars being connected to said cothiers
of said chip paddie, said plurality of tie bars externally extending from said chip
paddle, said leadframe having a plurality of dam bars;

a plurality of leads connected to said leadframe, said plurality of leads
having a side surface and a generally planar bottom surface, said plurality of leads
being radially formed at regular intervals along and spaced apart from said
perimeter of said chip paddle and extending towards said chip paddle;

a plurality of conductive wires electrically connected to said plurality of
leads and said semiconductor chip;

encapsulation material encapsulating said serﬁiconductor chip, said
plurality of conductive wires, said chip paddle, and said plurality of leads to form
a package body, wherein flow of said encapsulation material is limited by said
plurality of dam bars formed on said Jeadframe;

wherein said chip paddle, said plurality of leads and said plurality of tie
bars are externally exposed at respective side and bottom surfaces; and

wherein at least one depression is formed on said bottom surface of at

least one of said plurality of leads in spaced relation to said side surface thereof,
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a plurality of bond pads on said upper surface of said sem conductor m
a chip paddl e having a top surface, a side surface and a generally ]ﬁ;IJ 2005
bottom surface, said chip paddle secured to said bottom surface of said

sem conductor chip by an adhesive, said chip paddl e having corners, a
perineter and a half-etched section at a | ower edge of said chip paddle
~along said perih,neter; a i a plurality of tie bars having a
side surface S’%d a’ bott%%@L%Oﬁg%é&%\ég%%eS?ngf’lﬂg‘pl urality of tie bars '
bei ng connected to s@imcaniuo®er ship bhvisghtlufdr Buifaddng  boRbE spiaeal ity of tie
bars externally exte diai;? from said chi_(g paddl e, said |eadfrane having a
plurality of dam bdrRvragtyeihoadipads ¢ saicupnst swfase of said saniseiducioedlaipy ane,

said plurality of | [(Aale? i f and. a bottom suyrface, said
plurality of |eads agglﬂﬁé) a@%hgﬁf‘g asﬂ]p g%‘rlrlg%{ea? %?dggsu face px %Ig%ﬁré{yaﬁlm and
spaced apart fhottoms sindaqeerdaibtohip qfaddiai sbcuedli p patlidbetandsgricenst Bgdt owar ds
said chip paddle; a EI urafhi hg of ﬁonduct,i ve wres electrically connected to
sai d plural it y°Bfconfuctorschip by agiadhesive saifl ghipt addiethayinezaomesn eapssigieteri on

mat eri al encapgylal [ k G Pl FPn:Sal lurality. of
conductive wires, sg}:&gc}%ﬁisgct%g%?e, a%ggi%lééidgﬁhﬁﬁ E%C?I efﬁool#]g ﬁ%éda%%mf%erf orm a
package body, wher @i lsadframe divingiadplwadinp ottt ban havingrd aide issrfhéeid@d by
said plurali tb?S of d bar Skbfﬁm%d O?ﬂ' sai.d | eadfranme; wherein_said chip
paddl e, said pLUPESYYCorarhabsaid pyrality of Be bas) being esmnggted topsidscogpers
external |y exposgd chlp pREIRE Ghild\fuidli : .ein at

| east one depressi on_pig formed on ggﬁga%gﬁa?ﬁﬁt%%%@%ﬁﬁ%g?@ldsa%% paddl e
in spaced rel ®848n seisl lsadfeamy winga plarabitit dfalapotiars;32. A seni conduct or

bot tom surface, a B §PBAERineER 8o o Bofinp SR L ol ool §

sem conduct or ha¥inga side surface and a bottom surface, said plurality of leads being radially

formed at regular intervals along and spaced apart from said perimeter of said
chip paddle and extending towards said chip paddle;

a plurality of conductive wires electrically connected to said plurality of
leads and said semiconductor chip; and

encapsulation material encapsulating said semiconductor chip, said
plurality of conductive wires, said chip paddle, and said plurality of leads to form
a package body, wherein flow of said encapsulation material is limited by said
plurality of dam bars formed on said leadframe;

wherein said chip paddle, said plurality of leads and said plurality of tie
bars are externally exposed at respective side and bottom surfaces; and

wherein at least one depression is formed on said bottom surface of said
chip paddle in spaced relation to said side surface thereof.

32, A semiconductor package comprising:

a semiconductor chip having an upper surface and a bottom surface;

a plurality of bond pads on said upper surface of said semiconductor chip;

a chip paddle having a top surface, a side surface and a bottom surface,

said chip paddle secured to said bottom surface of said semiconductor chip by an
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a chi addl e having a top surface, a side surface and a bottom surf ,
sai d gth paddl e segured Po said bottom surface of said ;eniconduct8$ﬁ§ﬁ¥8005
by an 18 0 18 JULY 2005 adhesive, said chip paddle having coners, a
perimeter and a hal f-etched section at a | ower edge of said chip paddle
along said perineter; a leadframe having a plurality of tie bars having a

i de face & l,.anar bottom surface, each of said plurality
51 e, sur T ace, apflcave SEARHA) bl NG BBl TR SR oot
plurality of tédleweaedgesfisaidraip yadaktatiidi AR pekipi@rsai d chip paddl e, said
| eadf rane having a &ur lity of dambars; a plurali ty of leads connected to
sai d | eadfrane, saiag eﬁﬁ&?@?if@)‘/m@fa phuglsy dalid heys dhavimgea sidef aefacandd a bot t om

f , said. i i radi. al formed at regul ar
it ervai s al ort ol plakalbol BEERARE Qth bR E Sulutatity BF TEPaS et epestedadal e
and ext endi ng to @Wdra;tmasabﬂsai@gmp@dd}ejqiai@p?kgm]t@bg tiy bﬁ’ffds &%?g%gg%ye?gn lrJ gtsor
el ectricall nnected. to said, plurali 0 eads and s ( .
chip; encap)s/ulcfgwaﬂ&ﬁ‘glﬁ’é}afiglﬁ %’%@&B@Qﬂr%ﬁgwglgswldr@@nﬁ%mbwmor chip, said

lurality of condugt; ' ' oWl eqsand said plurality of
Feads toyf orm a p%c%lggdé%ggg?ad\%ﬁggﬁ%%d]?ﬁo o%gdgieaggi’lae’eﬁéﬁg‘g‘flﬁi'|°c§r16 terial
is limted by hssing a pdaiswfict andh hd;ftmnl b@drﬁcé,@giaqﬂuﬁan@ﬂ le?dst%ﬂ{g;ﬁgﬁnngg: gl n
said chip paddle, said plurality eads and said plurality o e :
are ext ePnaI I °‘B§?,5‘oa§erag§?f f%‘%‘ﬁ%‘ét"&ﬁé gy pagasenset fr@m} said pa]tcmagpr alfldmd\?er ei n
at | east one dpprRasledndesich@ ggq,, { 4. surface of at east one
of said plural ??ylﬁof tie bgrshl n saggbc%gj %ﬁgﬁ@% to said side surface
thereof . 33. A sefirignlivcelorondaghageirasorprtiicillygonaedi@hel saplunaity B a

plural ity of idos By i WHi0Sh ot sV face and a

encapsulation material encapsulating said semiconductor chip, said

plurality of conductive wires, said chip paddle, and said plurality of leads to form
a package body, wherein flow of said encapsulation material is limited by said
plurality of dam bars formed on said leadframe;

wherein said chip paddle, said plurality of leads and said plurality of tie
bars are externally exposed at respective side and bottom surfaces; and

wherein at Ieast one depression is formed on said bottom surface of at
least one of said plurality of tie bars in spaced relation to said side surface thereof,

33, A semiconductor package comprising:

a leadframe having a plurality of tie bars having a side surface and a
generally planar bottom surface, a chip paddle having a top surface, a side
surface, a bottom surface, corners, a perimeter and a half-etched section at a lower
edge of said chip paddie along said perimeter, said chip paddle having a space
adapted to receive a semiconductor chip, each of said plurality of tie bars being
connected to said corners of said chip paddle, said plurality of tie bars externally
extending from said chip paddle, said leadframe having a plurality of dam bars;

a plurality of leads connected to said leadframe, said plurality of leads

having a side surface and a bottom surface, said plurality of leads being radially




eneral | | anar bottom surface, a chip paddle having a top surface,
gurface,yapbotton1surface, corners, a perimeter and a hal f-etched ;%%@H%%g&ﬁ
at a lower edge of said chip paddle along said perinmeter, said chip paddle
having a space adapted to receive a semconductor chip, each of said
plurality of tie bars being connected to said corners of said chip paddle,

aid pluralit L : I xtendi ng fromsaid chip padd| e,
ai d | eadr ame s orger EREIORSHY and SHERT A S g sl de
connected to sdippdddcindaaxesndigy tdwatdykalichip @fidlkeads having a side surface

and a bottomsurface, said plurality of |eads being radially 19 18 JULY
2005 formed at regWtEFDSidria paddle.ol Hﬁﬂéﬂlléjpaﬁlﬁ(?dapa@galﬂhrpdum. ]ﬁaldaglue
erimeter of SakdhebiRrRA ' towards sald chi p paddle; _
\R/her ein said chip paddle, gggﬁl@gﬁh%géaﬁpgé %ge ?ng\éﬁgoghﬁlrffﬁ?sdaﬁrur ality of tie
bars are external | ywlexgosedeast oneﬁp?xeksiﬁgiﬁfoﬁﬁe@gﬁbéaﬁ b@t’fﬂn%l&]@ffé&eﬁata[‘d o
wherein at |egst. aone depression is formed on said bottom sur ace of a

| east one of ggﬁs}joﬂ? ﬁgﬁg t@u Ity Pgtlﬁg’ﬁ%* PrsPsgrelcistptioal tatsashbetters aurdhdoot t om
surface therakdreof34. A sem conductor package conprising: a sem conductor
chip having an upper surface and a bottomsurface; a plurality of bond pads
on sai d upper 34urface ofAseiilidomhntomq)Mgéocﬁmm{lmmg': abchl p padd:ce havi ngda
top surface, a side surface . and.a generally planar ottom surface, sai
cth paddl e secure%sggm?gﬁﬂnﬁ% DT RE 3nywepsurkse and s betanaelaseor chip by

an adhesive, said ahlpaR3@dbendpydsHa GRINMESurBedEf dafBleflicordlSofehin:
hal f - et ched secti onlp:'la'g ]gtgl ower _gdgse oSf sdzg)?d cﬁ}ﬁ% pa&gﬁeé3 é?oélﬁlglagra? P>
perineter; a |eadf P&hiP Pafidinbavangh tembirfageof sitle sutfaresanday pagrallysilader sur f ace

and a generaghLy,fl Qtﬂf’arce,b Qo ThipY E)qu‘d?ee ’segtﬁrgé] tgf sad i lc)jotﬁnlnaJ rs%Ltia;[:g o%f sz;[i(ii e bars
bei ng connect ed
semiconductor chip by an adhesive, said chip paddle having corners, a perimeter
and a half-etched section at a lower edge of said chip paddle along said perimeter;
a leadframe having a plurality of tie bars having a side surface and a
generally planar bottom surface, each of said plurality of tie bars being connected
to said corners of said chip paddle, said plurality of tie bars externally extending
from said chip paddle, said leadframe having a plurality of dam bars;
a plurality of leads connected to said leadframe, each of said plurality of
leads having a side surface and a generally planar bottom surface, said plurality of
leads being radially formed at regular intervals along and spaced apart from said
perimeter of said chip paddle and extending towards said chip paddle;
a plurality of conductive wires electrically connected to said plurality of
leads and said semiconductor chip;
encapsulation material encapsulating said semiconductor chip, said
plurality of conductive wires, said chip paddle, and said plurality of leads to form
a package body, wherein flow of said encapsulation material is limited by said
plurality of dam bars formed on said leadframe;
wherein said chip paddle, said plurality of leads and said plurality of tie

bars are externally exposed at respective side and bottom surfaces;
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to said corners of said chip paddle, said plurality of tie bars externall
extending fromsaid chip paddle, said | eadfrane having a plurali tylgowlééﬁ‘?os
bars; a plurality of |eads connected to said | eadfrane, each of said
plurality of |eads having a side surface and a generally planar bottom
surface, said plurality of |eads being radially forned at regul ar

interval s al ong an €, rt fromsaid erineter.of said chip paddle
and ext endi ng tovva?ws glgi% lg%l%ﬁtnsa%gfeés,m%lspf‘c‘%’rnﬁfliot“ysabq %Eﬁ?fabﬁ‘:‘ff?%of/\ﬁtr es

el ectrically demtent efhaidpiasilidy of tis Biré iryspaded rbRAGS tPfsh S ShrBEMIERAAUCE OF
chi p; encapsul ati on material encapsul ating said sem conductor chip, 'said
plurality of conductRSyeintleast oagmflepression ipdeteiied onasat! bafien pludacel dftsgidof

| eads to form ej b ow of said.encapsul ation material
is limted by %‘2113‘3@9‘&?‘8?‘5?.&?5‘“8 Hose a%lse% tBOBREEAT 4 | eadf rane:  wher ei n
sai d chip paddl e, seheteiplatrledst ot ebpleeasts isaREmsdiod fldbakdh Yufce b€t DPars
are externall Y e%<$os%e£§i @:{8{1@ eééli ve side and bottom surfaces; 20 38 JULY
2005 wher ei n S PREAYSE B’r §3dsin pracedrelasion i; said side Ivaftcothesentf ace of
at | east one of said plurality of tie bars in spaced relation to said side
surface thereof; wherein at |east one depression is forned on said bottom
surface of said chip paddle in spaced relation to said side surface

t hereof ; and wherein at |east one depression is formed on said bottom
surface of at |east one of said plurality of |eads in spaced relation to
said side surface thereof. 21 0 SEM CONDUCTOR PACKAGE HAVI NG | NCREASED
SOLDER JO NT STRENGTH
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ABSTRACT OF THE DI SCLOSURE A packaged sem conduct or havi ng increaigﬁ :
sol der joint strength. The packaged sem conductor includes a sem 4ot 8905
chip and a plurality of bond pads on the sem conductor chip. A |eadfrane
includes a chip paddle, a plurality of tie bars connected to corners of

the chip paddle and a plurality of dambars. A plurality of |eads connect

to the l|leadfranme, and are radially fornmed at regular intervals al ong and
spaced apart from the chip paddle, and extend towards the chip paddle. A
plurality of conductive wires electrically connect the |eads and the

sem conductor chip. Encapsulation material encapsul ates the sem conduct or
chip, wires, chip paddle, and |eads to forma package body, wherein dam
bars formed on the leadframe |imt flow of the encapsulation material. The
chip paddle, plurality of leads and plurality of tie bars are externally

exposed at _ peri pher al - SEMRCONDUCTORTAK AGRSIA LG NPHICRIPSS| AR5 10 be

formed thereon. In one enbodinent, at |east one pressi on

the bottom surface of at | east one ofjorke STRENERS. | n anot her enbodi nent,
at | east one depression is fornmed on the bottom surface of the chip

paddl e. In another enbodi ment, ABRSTRAST QITEHBMDISOEOSERIS has at | east one
depression forned on the bottom surface of the respective |ead. The
depressi ons may Adpaskagsd sewicaadiotn haing divirpaspdisaliier, joine stdengl 0Thd packaded

si mul t aneousl y., %&Vin_coqgination to increase the friction required to
readily nai ﬁetrgff?fl copfipslidesng sswicoaduqgieni phip sandeageliwalityent bbhé madeloageei S

mounted to ?en'ﬁ%{b%t%‘r’%g A Iléelld%gtRm% i%cludes a chip paddle, a plurality of tie bars connected
to corners of the chip paddle and a plurality of dam bars. A plurality of leads connect to
the leadframe, and are radially formed at regular intervals along and spaced apart from
the chip paddle, and extend towards the chi'p paddle. A plurality of conductive wires
electrically connect the leads and the semiconductor chip. Encapsulation material
encapsulates the semiconductor chip, wires, chip paddle, and leads to form a package
body, wherein dam bars formpd on the leadframe limit flow of the encapsulation material.
The chip paddle, plurality of leads and plurality of tie bafs are externally exposed at
peripheral side and bottom surfaces to allow depressibns to be formed thereon. In one

- embodiment, at least one depression is formed on the bottom surface of at least one of the
tie bars. In another embodiment, at least one depression is formed on the bottom surface
of the chip paddle. In another embodiment, at least one of the leads has at least one
depression formed on the bottom surface of the respective lead. The depressions may

. also be formed on the chip paddle, leads and tie bars simultaneously, or in combination to
increase the friction required to readily maintain a sufﬁcieﬁt solder joint strength 'when

the package is mounted to a motherboard.

- FIGURE 1
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