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A DI FFERENT MATERI AL Field of the Invention 5 The invention rel ates
to packages and structures to hold etectronid-conponents, and nore
particularly relates to el ectronic packages i ncl udi n%?kgg% @I}E | carrier
structure formed froma different material than the (,:'a -
Background of the Invention.Many types of packages are known for eI ectronl C
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chip bonded to | edd:
are surrounded or 15 encapsulated by. a material form ng the package body
fromwhich the outer ends of the Ieagl?elar&‘t{ ﬁw-ﬁ nexposed | eads permt

t he. packaged conponent_t o, be npun ui O ard, or,in.
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i nner portion of thas thepackage body.astic injection and transfer nolding
operation. The plastic package i's usually not hernetic. Sonme research is
al so ‘bei ng cqnducted in prenol ding 25 plagtic body parts which are then
adhesi vel y sd@ured around the i nt Spckgeeund of the InveBtipRshj on sinilar to

:Eat O}‘ cteramc Eackaga‘anywppbgof: aleag‘%sméﬂammeeloéuanitu@hﬁpoﬁmbﬂy |
an asti C aCka Jjore . secure,. 1r n Sl WL S e ele :

SUchibs ol ot ir o PATEYIAERnIFERH et P BlF PR ted scatﬁae%%asgd
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frames for packages are re t|ve abou
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plastic.. Someti masr socket or other connectmg system.
| - Conventionally, the material of the package body is made from
20 pre-formed parts, such as ceramic and occasionally metal, which are then
“hermetically bonded around the chip, or the material is a plastic and is
cast around the chip and the inner portion of the leads in a plastlc
- m;ectlon and transfer molding operation. The plastic package is usually -
-~ not hermetic. Some research is also being conducted in premolding
'_. \,, .25 plastic body parts which are then adhesively secured around the’
A integrated circuit in a fashlon similar to that of ceramic packages. While
‘ceramic packages are of a higher quality than plastic packages, and more
secure from invasion by outside elements such as moisture, they are also
more expensive than the plastic packages. :
30 Another issue in packaging electronic components such as
 integrated circuits, is the material of the leads. Traditionally, lead frames
for packages are relatively thick, of about 5 to 10 mils and the electrical
" connection from the bonding péds of the integrated circuit to the inner
L . ~ ends of the lead frame are made by very thin wire bonds. In recent years,
35 considerable interest has been generated by using thin foil lead frames or
tape, often backed by a layer of polyimide or other plastic. Sometimes
the tape has three layers. The advantage of a tape lead frame is that the
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the tape has three |layers. The advantage of a tape lead frame is that tfhe- -
-2- lead franes can take the formof w ndows on strips, nuch like the .
frames on photographic film and the bopdi ng process can be automated. at - .
“high speed to provide a tape autonmated bonding (TAB) process. The thin tape
~lead franes typically have a.thickness of 1 to 3 nils which'5 pernmits the
package to be nade smaller. Electronic packages using the above described
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~involved in povin testl onal “opportunity
for the | eadBroughh mg&ms;mrthlaa gubrwing ppbarit joiphfor sunfagq y test
_sites, mgst I{agugmﬁ sed - for.-each type of package that 30 contains a -
dlfferent nurrber mgilgénor I on .a d|f erent s act riﬁ_ deP'tCh Anot her
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mtegrated circuits w1th hlgher complexity in smaller packages This -
causes the development of DIPs and PLCCs and. other packages with very
| high pin or lead counts where the package itself i is very small. Such
' 20 packages have leads that tend to be fragile and drffxcult to handle Often B
" the leads of the package are easily bent. It will be apprec1at_ed that TAB
technology is employed to solve some of the size requirements, but the
~ thinner leads are even more fragile than leads made using conventlonal
lead frames. ' . - «\ _
25 Another requlrement of mtegrated circuit packages is that they : o/
must be tested before they are sold to a customer The handlmg | '
involved in moving and testing the packages provides additional
: opportumty for the leads to be damaged. Further, test equrpment
particularly test sites, must be devised for each type of package that
' 30 contains a different number of leads or leads on a different spacmg or
pltCh Another problem is that a package with leads spaced on a mil
system cannot be tested on a tester with metric spaced contacts. -
" One solution to some of these problems for-enCapsulated plastic
ICs employs a carrier frame. First, a semiconductor die is connected in a
35 die-attach aperture of a copper foil tape. Die contact pads are bonded to
the inner ends of interconnected finger contacts on the tape. The finger = -~
contacts etched in the foil include splayed out portions extending to |



system cannot be tested on a tester with metric spaced contacts. One
solution to sone of these problems for encapsul ated plastic |1Cs enploys a
carrier frame. First, a seni conductor die is connected in a 35 die-attach.
aperture of a copper foil tape. D e contaqlzpads are bonded to the inner
ends:of interconnected finger contacts on the tape. The finger contacts |
etched in the foil include spl ayed out portions extending to -3- probe
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. foil tape for the testing operations and for shipping and
- handling purposes. When the package is ready to be mounted,
20 the carrier frame and prohe ends are sheared away and
discarded and the remaining portions of the flngers are formed
~into leads to be 1nterconnected to a system, such as on a PC
board. ‘
This solution only contemplates that the die package
25 and the carrier frame be molded at the same time us1ng the
_ same encapsulant. Only hlgh.quallty, thermoset plastics are
k,f . used in electronic packages. Thus, one problem with this
| proposed sclution is that the volume of the carrier frame is
several times, for example, four times, that of the die
30 package, and considerable relatively high quality, expensive:
plastic is discarded when the carrier frame is sheared off.

Summary of the Invention

35 | : Accordihgly, it is an object of the present invention
to provide a package for electronic devices havihg a large
plurality of fine leads or pins that permits safe handling of
the package with little risk of damage to the leads.



several. tines, for exanple, four times, that of the die 30 package,: -and
. considerabl e rel atively high quality, expensi ve plastic is discarded when
~the carrier frame is sheared off. Summary of the Invention 35°
Accordingly, it is an object of the present invention to provide a package
- for ‘el ectronic devices having-a | arg€ ﬁlarallty of fine |eads or pi ns t hat
" permits safe handllng of. the package with littie risk of danage to the
. |l eads.. 4 In garr ,out and ot.her _obje inventi on-apd .
according to a iPrg g 99t°8F pP@éeﬁthIJ °ﬁ9§ﬁ¥i ﬁ%ﬁ%e i s pﬁéglded
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' least a portion of the distal ends of at 1east some of the '

leads; the carrier structure ‘being of a second material
different from the first material. At least a portion of the
. intermediate. portions of the 1eads are exposed and not covered
20 by either material.- ' o
; " In accordance with a second’ aspect of the present

'1nvention there is provided a method for providing a packaged
electronic device hav1ng a carrier structure compr1s1ng the

'steps of: :

25 - providing ‘a 1ead frame compr151ng a plurality of leads'
perlpherally surrounding an electronic element bonding area, - .~
each lead hav1ng a proximal end near the bonding area, a _'\-J

distal end away from the bonding area and an 1ntermediate
portion between the proximal end and the distal end;

30 bonding an electronic element to the proximal ends of
leads in the lead frame, '

prov1d1ng a package body over the electronic element

and at least a portion of the proximal ends of each of the
1eads, the package body belng a first material, and

35 - providing a carrier structure over at ‘least a portion
'of the distal ends of at least some of the leads, the carrier
structure being of a second material different fro the first
material; B . - : : .



each lead having a proximal end near the bonding area, a distal end away
fromthe bonding area and an internedi ate portion between the proximal end
and the distal end;_ 30 bondi ng an el ectronic el enent to .the '
proxi-mal ends of | eads in the |ead frame;_ [génudlng a package body over the.
el ectronic element and at |east a portion of the proximl ends of each of
the | eads, the package body being a first material; and 35
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the intermediate portions of the |eads being exposed and not covered by
either material 5 Brief Des: -bm Flgg*? |s a :
three-quarters view of an el ecltro(rﬁhcégcf ce package ot? I'sT1nvention after :
assenbly but -before the 10 carrier structure is excised; Figure 2 is a o
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Fi gure 210Fi gparrier strusuitenis exeigedhe distal ends of a |ead frane'
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this invention; and arters exp] ode i ew of anot
20 - al ter nat @a¥ek8 HEeH Jt’hé”tﬁ iIRFESeRE ANRNERART | ption of the

I nvention Shown in Figithere 3 L wee-cquaﬁtéme wl@e o Prtie 261 eclerdsic -
packige 1Q 0%&% é%'ﬂgérgééNEﬁg &?mé“% fmkﬁ§1 {ﬁgéﬁéﬁon made using the
‘15 mold of Flgure 2; '

Figure 4 is a section view of the dlstal ends of a
lead frame mated with the carrier structure of an alternate
version of the package of this invention; and

"~ Figure 5 is a three—quarters exploded V1ew of another
20 alternate version of the present invention. '

Detailed Description of the Invention

Shown in Flgure 1 is one version of the electronlc
25 device package 10 of this invention after moldlng but before
o the excising of the carrier structure 12 that surrounds the
__&,/ . package body 1l4. Note fhat_garrier structure 12 is spaced
| ” apart from package body 14 by opening 16 which exposes leads
18, specifically the intermediate portions 20 thereof. Distal .
30 ends 22 of the leads 18 are seen around the perimeter of the '
carrier structure 12. it is apparent that package 10 can be
handled by means of the carrier structure 12 mlnim121ng _
contact with package body 14, The package 10 shown in Figure
1 can be tested by means of the distal ends 22 of the leads or
35 the intermediate portiqns 10. It is also apparent, however,



- the. excising of the carrier structure 12 that sufrdunds t he package'body

- 14. Note that carrier structure 12 |s spaced apart from package body 14 by -

openi ng 16 whi ch exposes | eads 18, e§| fically the internmediate portions
20 thereof. -Distal. 30 ends 22 -of thé’leads 18 are seen around the
perimeter of the carrier structure 12. it is appar ent t hat package 10 can
be handl ed by nmeans of the carrier structure 12 mnim zing contact wth-

" package body 14. The package 10 shovvn in Flg : be tested. by n‘sans .";
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in 15 thenayde W&esr&welphagoamtanﬁewher lae dleFagbiixe ri ng need:
only have wﬂmr,mu@ﬁaa]gs a base or a cap that is seal ed i-n place wi t\h)

' glass, whereas QLacka be . f ormed from ol h| gh quality
. plastic. In anoﬁf} &y F’éogi%é'%éf’f‘f g}e §Wtrﬁ?%lgdﬁﬁﬁ Sl gned' to be

" reusabl e, fxomh allm'ghexmnealmy matargai thaalthepan’:hage bady Mh&cxae;canqelepackage 20
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- the materia can bed ere at “typj ca c for .the-
- ' package bo‘w’emm e&m@%ﬁaba%eaﬁtcap atlsse edmplacemthgass, .

whereas the package body may be formed from premolded, high quahty
- plastic. In another example, the carrier structure could be designed to be
- reusable, and thus made of a high quahty material, whereas the package
20 body could be a d1fferent injection molded material. -
As one example of how the materials can be dlfferent consider
that"cypxcally the plastic for the package body 14 has a dye or colorant
" added for cosmetic reasons or to make the package opaque to certam or
- most frequenc1es of radlatxon. A partlcularly common color is black. =
25 Most plastics without a colorant or pxgment are clear or seml-transparent
' hght yellow. However, there is no reason why a colorant need be used
in carrier structure 12, and thus the cost of the plastlc used therem can be
reduced further. _
The materlal for the carrier structure 12 may | be optumzed for |
30 other different propertles than the material for the package body 14 For |
- example, in one version, a plastic for use on the package body is
optumzed to relieve stress on the electronic dev1ce 32, whereas the
- carrier structure 12 may be optimized to minimize lead distortion, for
_ example, using a plastic with little or no shrinkage to preserve the
35 flatness of the Jead frame 26.
~ Examples of high-quality plastics suitable for use as a package body |
include NITTO 180 o or an electronic grade epoxy



added for cosnmetic reasons or to make the package opaque to certain or nost
frequencies of radiation. A particularly common color is black. 25 Mst -
plastics without -a colorant or pignment are cléear or semni-transparent |ight
yel I ow. However, there is no reason why a col orant need be used in carrier
structure 12, and thus the cost of the plastic used therein can be reduced
further. The material for the carrier structure 12 may be optim zed. for 30
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frame 26 conpri si 9 plurality of |'egds 18 peri gﬁ surroundlng an .
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portian 20 bdbweamd dapddhe distalend 33d 183 apparenicthat deads l@rwemally flare
apparent that | eaﬁ.ﬁwlﬂ r@{g@éﬁdh Bh&rﬁd%ﬂ({\“@@dtﬂeﬁ ?fd)? 1 QRA3HD 1 from
their proximl en SaiOtO e|r st al rlng or splayi ng
permits the spaci gtahengdp 22. This flaring or splaying permits the spacing of the
bonding pads on integrated circuit chip 32, the intermediate portions 20
. (which eventually form the leads of the package) and the distal ends 22
20  to be of different sizes and of different pitches. For example, the spacing
of distal ends 22, which may optionally include a peripheral testing pad
34, may be a standardized size and pitch, thereby permitting a variety of
different kinds of packages with different numbers and pitches of leads
: to be tested by the same piece of equipment.
N 25 Leads 18 are typically held in relative posmon during assembly by
: interconnects or dam bars in places such as between the intermediate
. portions 20 of the leads 20, or between the peripheral testing pads 34,
such as in a frame conﬁgurahon around the entire frame 26. Polyimide
tape_may. also be used to hold the leads in relative position. Such
30  interconnections, which are not shown and are not a critical part of the
invention, must be in a configuration where they can be sheared or cut
away before testmg of the dev1ce 32 to prevent shortmg of the discrete
_ leads 18. :
IR '  The footprint 36 of the carrier structure 38 is shown superimposed |
35  on the lead frame 26 to indicate that peripheral testing pads 34 remain |
outside the carrier structure for testing purposés. Carrier structure 38 is
composed of upper portion 40 or lower portion 42 or both as premolded



bondi ng pads on integrated circuit chip 32, the internediate portions 20.
(which eventually formthe | eads of the package) and the distal ends 22 20
to be of different sizes and of differens pitches. For exanple t he spacing
of distal ends.22, which nay optlonally i ncl ude a peri pher al ‘testing.pad .
34, may be a standardlzed size and pitch, thereby pernmitting a variety of

- different kinds of packages with di-fferent nunmbers and pltches of ‘leads to
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~ leads in remwx%prtheseémhemateﬂaﬁa%mﬁeée sfuppeti and lowehot shown
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~ where they n be shea dor cut,-a retestln Jof 32 to
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carriver

* structure 38nsxieslhe\premqided nppslédnﬂﬁbasertétdfethqudk&gabad?ﬁ Base 46dndat e

t hat. peri phe cture for -
tegtl Ircl)g pgrpéo?es S@eri?a g?bé?p{}?\g?% 1's cjsgé;@%ﬁhé%ggarﬁ{)%%tlgn 40 or
'l ower portldneﬂDd)fOTWﬁhnsihQMﬁ%ﬁé@@d cap 44 lspmﬂ!qlbﬂdh&%iﬁeﬂmély or -

- tsP?rLF?LLgoﬁt 402 164 thI dlr&f .of ﬁﬁ%&aﬁgﬁb ggﬁi ?ﬁ%eﬁf‘\’/%tﬁe o.r"" o
hermaily ol o8 it dertormac b suRmaTayEh ASHperate RO 1 fheana
properties (fbrniaaomaofecamiermaine 3%al - of upper and [ower~ 5 portlons\4.6 _:
e 0 e " an PR Rl ACALE Backled F73F BIOD M RALHAS I L2 0L,
cap 44 and bamtme mpldmg afa@kqgéomau}y '-Eaé on@hem]ea;y of plastihe package
body mansbe erg'%ﬁ{ﬂlam&r'ﬁsﬂdwﬁmmtfoﬁolﬂr %ﬁréfﬁﬁét he base

.46 and cap - |s si:-ve or 1s achi erature so
as to not da‘ﬁﬁ contams 2 o thygﬂff& &Gr?%‘d‘ag{e ust-onarily

hi gh t enper andgd qudlcamttycﬁz fm merdnner)stmémar While 3¢ rstpossﬂﬂe 38.
devise a mold that perxmts the carrier structure to have a closed ring
_ configuration as seen in FIG. 1, such a mold would be con51derably more =
20 expensive to fabricate than a'mold 48 where the cavities 50 and 52 are
'coplanar Cav1t1es 50 and 52 must have gates to permxt the mold
gate to an element inside a closed ring. However, cavity 52 may be cutto .
form an opening 55 at some pomt to permit the gate 54 of cavxty 50 to B
25 access it Separate gate 56 would supply a second, less expenswe, . V -
thermoplastlc or thermoset material to cavity 52.
: The package 58 that would be produced by miold 48is shown in
- FIG. 3 and has a. package body 60 surrounded by carrier structure 62.-
_ Carrier structure 62 has a gap 64 that was necessitated to permit gate 54 to
30 deliver plastic to form package body 60. Of course, the leftover plastic in
- gates 54 and 56 is excised from package body 60 and carrier structure 62,
respectively. The beveled surface 66 formed after the leftover plastxc
from gate 54 is removed may serve as a notch for registration, for
~ example in an automated assembly line. Likewise, the gap 64 may serve g
35  to register the entire package 58 for example, as in an automated testing |
procedure N ' -



The el.ectronic device package 10 of FIG 1 may be achieved al so by

i nj ection nmol ding as is customarily used for the mpjority of plastic 15
packages using a nold 48 such as shown in FIG 2. Mld 48, carefully

machi ned fromnetal, contains a nold cavity for the package body and
nmol.d cavity 52 for the carri er structure. Wile it is possible to devi se a
nol d t hat pern1ts the carrier structure to have a.closed ring configurat.ion

as” seen i'n"FIG 1, such_a npld woul d be consi der abl nor & en ve to
fabricat®fhan a nol d Wiilg, ”&eecatrﬁsr sycture S2-may net gﬁgﬁgﬁ’af‘i ring
ngtles 28 ang gs'é%nmt&di'e ma‘shoﬂﬂ%?ﬁ iﬂ(dgél Fl@éfl;l@ ot ﬂemitl@éleﬁ idvlldéé er the
cavities an nd it iyeul.t...t o machin t enment

i nside a cl osed r?"}@aeﬁs\ﬁg\?gg 859.’{%’%%33 nggp.n'?% rqﬂ%ﬁ&8§¥ﬁl ng 55
at ‘some poi nt -t o mewveimentiof lgade 184 of cavity 50 to 25 access it. Separate

oterial to cBit y | ézqt?ﬁﬁ%d“%ﬂt%?’é'%‘ AR 4Pt OB ?‘%ﬁ%éﬂaﬁﬁg“ﬂﬁaﬂﬁ?g
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structure 62, resWhile this yeqifémttdiqmicedummfmﬂd miore rmqbeasivertlmhe

| eftover plasjgc o F{% %?eo%

regi strati onsltdf orIBér‘whﬂ?{@ebﬁé1 ﬁcﬂa %?)e ass n%%ﬁt SISE %lgvm se g% hn

64 may serve 35 lﬂﬁ;ng@gieﬁ expewévgmate@ab&sktag@ayser stsuctaxe epuld §><pﬁctsd
aut-oypt ed testi NOtoDESIAP ghéfe for thhhdQitidifal éhgg structure 62 nay not be

ﬁZvcralrtglhgl 2§st BrGOI/:JLIlasrféh?‘FSt rtﬁﬁﬁugqeq%ﬁéiﬂovm o ‘8\ Eﬁ?g’af:%a é% %ﬁaﬁ‘age to
aEd relati ¥e rm\elle:rmﬂd bef mlodified 18 require only ﬂiél premelded nppexepm'tm:ﬁdﬂhlnat in
ne 25e oL fﬁ&%%ﬁﬂﬁd@a%@é « Bl e S o e
ri ng-shape may b ads 18 @é@@ﬂkﬁ teraporastly housed byt thescarrigr emichiTei3, there
si mul t aneously "asjsqRshedd st MeQYiStal Vhids 226/ be &pRMIyEncRpsEatg.e woul d be
nor e expen5| ve hﬁowever it will be appreciated that another form of the invention
. _contemplates that the distal ends 22 of the leads 18 may be completely
20 encapsulated. In such a case, the intermediate portions 20 would be the _
~ portions of the leads 18 contacted for test purposes. |
' - In such an arrangement shown in FIG. 4, the carrier structure 68
may be provided with grooves or slots 70 to accommodate the distal ends
22 of leads 18. Distal ends 22 of the lead frame 26 would be adhesively or
25 thermally attached to the carrier structure 68 as shown in cross section in
FIG. 4. It is even contemplated that the tolerances of the width of the
grooves 70 and the leads 18 could be designed in such a way as to permit
leads 18 to be simply press-fitted into the slots 70. With suitable
aSsembly and removal equipment, such carrier structures 68 could be
30 removed and reused for a multiplicity of packages. The removal of the
- press-fit carrier structures 68 could be performed after the excising of the
dam bars/interconnects between the leads 18 and testing and just prior to
the formation of the leads close to the package body.
| It will be appreciated that the use of a carrier structure in a ring or
35  split ring shape is arbitrary. Due to the customary structure of leadsina -
~ lead frame configuration' around an electronic element bonding area, it
is convenient for the carrier structure to surround the package body.




10 perforning both nol ding operations simultaneously, the savings in using
a |l ess expensive material for the carrier structure could be expected to.
conpensate for the additional expense. dlyet anot her fornlof t he :
‘invention, the package 24 of FIG 5 could be nodified to require only - the
prenol ded upper  portion 40 or 15 only the prenol ded | ower 'portion 42 as -
the carrier structure 38. Since the leads 18 are only tenporarily housed by
“the carrier structure 38, there js no need for, the distal ends 22 té" e

conpl et el y- dAeweyer.dt uill hesppreciated that therarrign stwuctire goulthappean 33 or m
of the i nverﬁth@f\ansése MRbé&emplen thé bmibr%tﬂictﬁféﬂ@o@a taketthe fbaadst a8 may -
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- formed first and the thermoplashc carrier structure formed subsequently
- 20 - since the higher temperatures to seal some ceramic packages would -

damage the thermoplastic carrier structure that would typxcally have a

lower meltmg pomt ' : -




S integrated circuit die, such as nmenory die, often have bonding pads only -
on two sides of the die, the rectangular strip formof carrier structure
my be particularly; suitable for these formgg.of electronic element. It
wi'll also be understood that while a nunber ? pernut ati ons of the
inVentlve met had have been described, that others are possible 10 within-
the scopeg.of the invention depending on the exact final structure desired
or"the aSSEHny met hod chosen. For exanpl EE | illustrates a nunber of
dlfferen?'tonflguratlons for the package g%%g Jld carrier structure and
whet her ‘the provision of the package body and carrier structure would -
| i*kel y be a sinultaneous or sequetrbitnt IRekabe Confidurhfind ® case of
sequential operations,. the sequ EﬁCE‘WHV‘HU?éﬁETTE%ﬁLUT—ﬁE ~depend .on the
tenperature cycles reqU|red For exanple, if a ceram c package body and a
thernDpIastlcscarrler structure were to be used in conjunction, it is

anti ci pat ed that ce c package od sphoul d.-be fornmed fir t he
t her nopl astic car ture for y 20 since ﬁﬁ%—ﬁ&gher
tenperatures to seal sone ceram c packages woul d damage the thernoplastic
carrier structur gwoul d typi cal |y a lower nelting p
TABLE | -Different aiage Cbnflguratlons éEPackage Body 0$ﬂ%gkaneoﬁg
Structure with\et hod Mol ded  with "~ Molded
Si mul t aneous 1\@ t FPlastic _ - W thlastic o Séqtléhnal
Plastic - Plastic - Sequential Mlded - :
Pr enol ded mnth : ' wth ' —SequentT al
Pl astjc _ Moldéd astic 15 PrenoPrimolded - Mol ded with :
Wi t h. | . with Sequentl al Jopstic S Pl aééé&ential
. Plastic | Plastic I
15 |
Premolded . Molded |
with . - with . - Sequential
Plastic - 1+ . Plastic B
20 - Premolded | Premolded Simultaneous
with  with ' ' or :
- Plastic - S Plastic _ - Sequential
. Ceramic Molded or ' Sequential
N~ .25 _ ’ Premolded with Plastic '
Plastié- o Ceramic ' .'Sequential
"Glob top" - Molded . Simultaneous

30 or - or . o _ _ . or
' bare die Premolded Plastic - Sequential



20 Prenol ded _ Premol ded o - S| rrultaneous Wit h.

with _ ‘or Plastic : PI astlc
~ Sequential Ceramic . "~ Mol ded _pf_ o R - Sequent [ aI 25
Pr enol ded W|th Pl asti.c Plastic - ~ Ceranic '
Sequent | al GI ob top S Nbl ded : . B SI rrul taneous 30
or . o or - R or bare die .
- Prenol-ded Plastic- i Sequent i a Al M5 5 1. A packaged i el
" el ectroni c device having a carrier 'sllgrr"cr%-{-hgrge conprising: a-‘lead frar'ﬁfr

conprising a plurality of leads peripherally surrounding an el ectronic
el enent bondi ng- ar ea, each | ead having a proxi mal end near the bonding
area, a distal end away fromthe bonding area and an internediate portion
10 ' - between the prox1na| end and the di-stal end; an eléctronic

el ement SondedA atkapead electrohicodeldce havirgy sm&ﬁmﬁaﬁﬁb&é 1suegpackage

ondd of “each of %4 5 e %Oﬁf"éi‘%aé%a%@trﬁlb%agfblg?ﬁﬁ%f%lp?@rﬁiy st

. -material; and a carr surrosmdmgmeleanfonmelem bonging iavea,fachtHeadi st al

‘material different fromt ortion of the

ends of at |east sony ig‘i’frbrﬁgﬂﬂ e'%‘i]e?legffﬁé Bﬁpdﬁ{g’ﬂdarﬁdlﬂai‘g ndf a second
internediate porti on@Wa# gﬁgaulﬁe% an intermediate:REHIQI and. not.

-~ covered1py. ei t her mabetweén the I@analwmehdmstapemckage Of claim1 .
. wherein the first teri.al ,is 0O ual it terlal is .
. of a.second qualaf'te'g‘El tf)%élf: qlqgﬁnggpad digttﬂﬁlpgprﬁpgp?@%of cronic

- device package of cl ¥¢ad framhesrein the first naterial is sel ect ed fromt hej

~group consi sti ”\%éﬁ g?%d? cﬂ&% ttﬁﬁ e?%?&brﬁ@@léxﬂ&ﬁfrﬂ’ﬂf’léﬁ ﬁrpd?'hohsofa

| ast f a’l t t
plastic _ ° .a ° t e Ipr(>>lx1mal ends of elarclsl of the ?eads, the package body bemg

15 - a first material; and
' a carrier structure over at least a portion of the distal ends of at. least
some of the leads, the carrier structure bemg ofa second L ke
_ material different from. the fxrst materxal e e
_ at least a portlon of the intermediate portions of the Ieads bemg
20 exposed and not covered by either material.

- 2. The electronic device package of claim 1 wherein the first material is
‘of a first quality and the second mater1a1 is of a second quah ty lower than
- said first quahty ' '

" 3. ‘The electronic dev1ce package of claim 1 wherein the first material is
. selected from the group consisting of plastic and ceramic and the second
.'matenal is a plastic of a lower quahty than the first material. .

30 4. The electronic device package of claim 1 wherem the carrier structure e
' “at least partxally encircles the package body. ' -
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30 - 4 *The electronlc devi ce package of claim1l wherein the carrier
structure at | east partially encircles the package body. [err] 5 A
met hod for providing a packaged el ectroni c d&2 ce having a carrier
structure conprising the steps of: providing a'lead frane conprising a
plurality of |eads peripherally surrounding an el ectronic el enment bonding

area, each lead 5 havi ng a proxinal end near the bonding area, . a
di-Stal epdy away f5.0MA trhethodndr o%{di dagedidédishia deviee havif gtaeéam@p

t he prooxi end and _the di staL e(rl}l épgdlfng an electronic elenment to the -
pr.oxi mal ends of FEUCiure EOMpIISing the s provi di ng a package body -

over the el ectronic erevidingantbad: framestomprisingi 2 plurality of feadksi peripleerdily of

each of the | eads, the pa V) ng a
carrier struct ure over at %ﬁﬁg@fﬁ) é%%?@%ﬁhﬁtgdd’eﬁ}gsﬁgg &A{cgllegh
sone of the | &ads, the carhdaving atproximabendinegr the bonding area, grdigtal @pdnd
neterial different from”lﬁwjrfﬁm@ﬁé%hﬂhnz%fed&ﬁétanﬂn@éﬁﬁédlﬁtéﬁoﬁﬁ&

i nternedi ate portions of the ei n ot, coyered by either
material. 6. The method ofPeWEEMt Ee\mer’g‘i\ﬁ agtiéB ﬁﬂﬁ@} 8y a package

body of 20 a first rsurelinglanpelevironic elemeheto ahe oginialretdsoofaleatly in 2hd
the step. providing a carr|1§ %{, ture of a second material provides a
material of a second quali §7 r than said first quality. 7. The nethod

of claim5 wiéein trprosn@pgm packiigecpadyopercthepletivolyic 2lement and at least a
material provides a first ioh! F the Prakimal éﬂ&“bf@fclﬂé%l‘é%@tﬁ%gi&lkﬁ%

plastic and ceram c, and t sjep prgvidi ng t carrier structure
second material provides abo:?b’cb?\‘ﬁg ’Eﬁtir%eb‘ﬂrénﬂl astic. 8. The ethod of

claim5 wherein the gpreRidihgl eairith Breture Paaladeast pofioro thddistilep of
providing a carrier. structylg & & 1B bt SFRRMRHGS @ LaRiE Structure being
| _15 . ~ of a second material different from the first material;
at least a portion of the intermediate portlons of the leads bemg exposed
| and not covered by either material. -

6. ' The method 6f dair'n‘_ 5 wherein the step pi'oviding a package body of

~ 20 a first material provides a material of a first quality', and thestep
providing a carrier structure of a second material provides a material of
‘a second quality, lower than said first lquality-.

‘7. The method of claim 5-wherein the step providing the package body
- 25  of the first material provides a first material selected from the group
' consisting of plastic and ceramic, and the step provi&ing the carrief_
structure of the second material provides a second material of a plastic.

8. The method of claim 5 wherein the step of providing of a package

30 body and the step of providing a catrier structure are plastic
encapsulation steps. ' '
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- 13 - 9. The met hod of claim 8 wherein thée step of providing |lead .
~frame provides a |lead frane where | eads are copl anar, and 5 wherein the
step of providing a package body of the first material i's ‘per forned by
plastic encapsulation with a first moly cavity, and wherein the step of . -
providing a carrier structure of the second material is perforned by _
pl astic encapsulation with a second nmol d cavity capl anar "with the 10, flrst
‘mol d ca®i.ty. 10The: me'ﬂlmdm:tﬁcniaihn @& aihrerseimcrhe rstép: csfqmso*oid.’mg) ng a*®
package 1094y Age? RIS o 1o de Risd 0 SOEARSHL 40N g the-

secon

first- and secon aV|t|es aV|ng I rst. ere the.

secofid WheFeda the iker e REavig wajg?aqﬁkﬁ% kmy foF sthgafierst the first &
nol d camauraaisqs pktformed 1y PIREYIW i dhciPE IR DESK 3RS Nelwipbefore -

descri bed th r eren oma dra 20 12 The -

ethod Rord, Ry, S sherakn HH N ol s dy £ watiier o doscri bed

Wit h -r ebtractareo otfné:l'mc(s@rqmuylmaj:erm rigs perfcﬁfme}I) Bh Wlastic M- s
- encapsulation with a second mold cavity coplanar with the -

10 first mold cavity. '

'10. ; The method of claim'9 wherein the steps of prov1ding a
ypackage body and a carrier structure by plastic encapsulation
' employing the first. and second mold’ cavities having first and -

-

15 -second gates, where the second mold cavity has an opening '
_through which the first gate of the first mold caVity passes.
1. The electronic device package as hereinbefore _.'
_ described with reference to the accompanying drawings.
20 B _
12, ~ The method for prov1d1ng a packaged electronic device
. as hereinbefore described with reference to the accompanying
- drawings.
25
o
30
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