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L& PERBORVANGE CHI P PACKAG NG AND METHOD BACKGROUND OF THE | NVIBNT BNV |
f%chnlcal Field The present invention relates generally to sem conductor
chi p. packagi ng and carriers. Mdre particularly, the present invention
relates to a chip packaging with a cover plate that is held onto a
stiffener by an interposed bonding material. The present invention also
i-ncl udes an alignnment device for the cover plate and a net hod of packagi ng
a chip. Related Art Heretofore, adhesivei mechani cal structures have
been used to attach cover plates to stiffeners on chip packagi ng. The use
of adhesi ves create a nunber of problens. For instance, the use of

adhesi ves provi des poor tol erances because of uneven | ayering because of a

failure of the adhesyy@s HERFORRRNYE Cuid PhekACYNG Glip METHRBSS Of a cover
plate and stiffener. Precise tolerances are required because the pressures

created by the adhesives being unevenly | ayered creates pressures on the
chip, stiffener and cover plate that can create cracking. Further potenti al
for cracking is devel oped DYAGHEROEBOF oTHE JOWENFEGNheat t he package. For
exanple, heating is required to connect the chip to the carrier, then again
for connecting the stiffener and cover plate, and then again to connect the

carrier t@;Ohfdal rield

The present invention relates generally to semiconductor
chip packaging and carriers. More particularly, the present
invention relates to a chip packaging with a cover plate that is
held onto a stiffener by an interposed bonding material. The
present invention also includes an alignment device for the cover

plate and a method of packaging a chip.

Related Art‘

Heretofore, adhesives or mechanical structures have been
used to attach cover plates to stiffeners on chip packaging. The
use of adhesives create a number of problems. For instance, the
use of adhesives provides poor tolerances because of uneven
layering because of a failure of the adhesives to evenly or
uniformly coat surgpces of a cover plate and stiffener. Precise
tolerances are reqdired because the pressures created by the
adhesives being unevenly layered creates pressures on the chip,
stiffener and cover plate that can create cracking. Further
potential for cracking is developed by the need to repeatedly
heat the package. For example, heating is required to connect
the chip to the carrier, then again for connecting the stiffener

and cover plate, and then again to connect the carrier to other



*2:circuitry like a printed circuit board. Poor tol erances.also can create
| ar ge gaps between the cover plate and stiffener resulting in poor. thernal
performance. To address the above problens, cover plates and stiffeners :
must be very accurately sized. However, t-his requirement adds conplexity to
t he manufacturing process, i.e., the need to accurately formthe parts and
exactly locate themfor joining. The need to conpensate for poor tol erances
al so necessitates.the addition of material and, hence, weight to the cover
plate and the overal |l package. The use of2 mechani cal- connectors encounters
gimlar problens as to those outlined above. Another disadvantage is that
mechani cal connectors add nore undesirable weight to the package. For the
above reasmigcutibeyelike aa medatied ¢iwcwitt bbartavePaprc ibpepaskeseglamdan
process of manufacture therefor, where a cover plate that is nore

accur at el y Xee4enhdaree I/RR DEtERBR the faVeERIaRwnd\StaAfensr Fotiidelng

PoLen 21 1 RS EDBEN v PRieel bl e BBl oo
in accor daneRed phatBs METVIEreA¥BH ML b2 PEFY AR4RAtelyPsized.
However, this requirement adds complexity to the manufacturing
proéess, i.e., the need to accurately form the parts and exactly
locate them for joining. The need to compensate for poor
tolerances also necessitates the addition of material and, hence,
weight to the cover plate and the overall package.

The use of mechanical connectors encounters similar problemns
as to those outlined above. Another disadvantage is that
mechanical connectors add more undesirable weight to the package.

For the above reasons, there is a need in the art to have a
chip package, and process of manufacture therefor, where a cover
plate that is more accurately attached to a stiffener to achieve
lower weight and reduced potential for die crack initiation.
Further, there is, as always, a need to increase thermal

performance,

SUMMARY OF THE INVENTION
In a general aspect in accordance with the present invention
is .provided a chip package having a chip carrier, a stiffener
attached to the carrier, and a cover plate attached to the
stiffener by a reflowable bonding material. The bonding material
is preferably a solder material. This aspect provides a number

of advantages. For instance, the need to precisely size parts is
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‘package having a chip carrier having an opening therein and a plurality of
risers adjacent the opening, a stiffener attached to the carrier, and a
cover .plate attached to the stiffener and self-centred within the opening
of the stiffener by a solder material. This aspect provides a- number of
advant ages. For instance, the need to precisely size parts is greatly
reduced in that the cover plate is attached to the stiffener in such a way
tthat it self-centers itself within the stiffener when the reflowabl e
bonding material is heated. As a result,5qthe potential for chip cracking
I*'s reduced. Further, because the cover plate need not be so precisely
sized, | ower weight can be obtained for the cover plate and the overal
package. Toeestly Pddimedn inN€h&BSEhe ovler pRatPard arraahednesd .exdi bited in
the related art devices because of the better cover plate to stiffener
connect i onStifitengovim gashy ﬁbdeaﬁpﬁéttitnﬁyléfwmarittagééusiyhimcfmaje an

i nterface ial attaching the caover ate an chip.itself. This
further rrgi&l CRER YRED &B‘ﬁgEEF}WQV%R(%“QFP%V@?%F%FFPHSaFﬁ% cRRrB pl at e

at an advaggg.gfeusupg %&%Eeﬁ?@cﬁﬁ ki PRl &l 1 lancBad » rOE , 1T the

interface materral electricalTy conductrve.”In a second genera ‘aspect
i n accor dapeeawéé htﬁé]e:dweesgmtatenu@é& it be §6 PratadedyCBiRe8Al Ibwdr

i ncluding: a stiffener having an opening therein and a plurality of risers
weight can be obtained for the cover plate and the overall
package. There is also an increase in thermal performance not
exhibited in the related art devices because of the better cover
plate to stiffener connection.

The above described aspect may also advantageously include
an interface material attaching the cover plate and the chip
itself. This further aids in thermal conductivity and allows for
setting the cover plate at an advantageous predetermined
electrical potential, e.g., ground, if the interface material is =
electrically conductive.

In a second general aspect in accordance with the present
invention is provided a chip carrier including: a stiffener, a
cover plate to cover the stiffener, and an alignment device to
aid in properly al%gning the cover plate on the stiffener. This
aspect aids in proéerly aligning the cover plate on the stiffener
to prevent die (or chip) cracking and assure even dispersion of
the bonding material.

In a third general aspect in accordance with the present
invention is provided a method of packaging a chip, the packaging
having a carrier, a stiffener having an opening in which the chip

is positioned on the carrier, and a cover plate to cover the
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adj acent the opening, a cover plate attached to a surface of the stiffener
and self-centred within the opening of the stiffener, and an alignnent
device to.aid in properly aligning the cover plate on the surface of the
stiffener. This aspect aids in properly aligning the cover plate on the
stiffener to prevent die (or chip) cracking and assure even di spersion of
the bonding material. In a third general aspect in accordance with the
present invention is provided a nethod of packaging a chip, the packaging
having a carrier, a stiffener having dn opening in which the chip is
positioned on the carrier, the stiffener having a plurality of risers

adj acent the opening and a cover plate to cover the 4 opening, the

met hod compensingg the métnml eompRioyhgli i atepkder: BE&Fidindat ween the
cover plate and the stiffener for attaching the cover plate to a surface of

t he stiff &eddowahle anatemialg beltweenvehe pater pdatecandrsticifenert fior

stiffener %$ b&aneousl wi th _an attaching of the carrier to other
circui t ry 3FACBIBGERE (YRR PI&tE PP S fﬁﬁﬁﬁfa%??w%ﬁﬁf%?ﬁ&ﬁiﬁhﬁackage

ui th fewelodeal bigeeYed Shd i celis, éﬂ@hﬁ%%%gg, & Pn RISRA Al B (8

chi p) crack inifrattonin i he pac age ore ng and BuPes and
advant ageghef chipreibfvestdieMidikcl®t Appareiils Eege& éﬂdé%\ManSrBEégs

particul ar description of preferred enbodi nents of the invention. BRI EF
DESCRI PTI ©f @anTEEcDRAMWANGS chip package with fewer heating cycles and,
thus, the potential for reduced die (or chip) crack initiation in
the package.
The foregoing and other features and advantages of the

invention will be apparent from the following more particular

description of preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The preferred embodiments of this invention will be
described in detail, with reference to the following figures,
wherein like designations denote like elements, and wherein:
Fig. 1 shows an exploded cross-sectiocnal side view of a chip

package in accordance with a first embodiment of the present

invention;
id
Fig. 2A shows a cross-sectional side view of a chip package
in accordance with the first embodiment of the present invention;
Fig. 2B shows a cross-sectional side view of a chip package

with an enlarged cover plate in accordance with the first

embodiment of the present invention;

e i e T
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The preferred enbodi nents of this invention will be described in detail,
with reference to the following figures, wherein |ike designations denote
i ke el ements, and wherein: Fig. 1 shows an exploded cross-sectional side
vi ew . of & chip package in accordance with a first enbodi nent of the present
I nvention; Fig. 2A shows a cross-sectional side view of a chip package in
atcordance with the first enbodi nent of the present invention; Fig. 2B
shows a cross-sectional side view of a chip package with an enl arged cover
plate in accordance with the first enbgdi ment of the present invention;

5 Fig. 3. shows an expl oded cross-sectional side view of a chip package in
accordance wth a second enbodi rent of the present invention; Fig. 4 shows

a cross- sect] opal. o g enanlof G BAGKAURJNASFOLIACR Yt Hhe second

enbodi ment  of present i nve _ oOWs a’ si view of a cover
plate in aRLPI sy Milnh adcbbissbe el BERécatd diBoplRERDtof RNt i ON; Fi g.

6 shows a plan view of a stiffener in accordance with
present invention;

Fig. 4 shows a cross-sectional side view of a chip package
in accordance with the second embodiment of the present
invéntion;

Fig. 5 shows a side view of a cover plate in accordance with
a third embodiment of the present invention;

Fig. 6 shows a plan view of a stiffener in accordance with
the third embodiment of the present invention; and

Fig. 7 shows a plan view of a chip package in accordance

with the third embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Although certain preferred embodiments of the present
invention will be shown and described in detail, it should be
understood that various changes and modifications may be made
without departing from the scope of the appended claims. The
scope of the preseg; invention will in no way be limited to the
number of constituéing components, the materials thereof, the
shapes thereof, the relative arrangement thereof, etc., and are
disclosed simply as an example of the preferred embodiment.

Referring to the drawings, figure 1 shows an exploded cross-
sectional side view of a chip package in accordance with a first
embodiment of the present invention. The chip package 10

generally includes a cover plate 20, a stiffener 30, a chip 40



the third enbodi nrent of the present invention; and Fig. 7 shows a plan view
of a chip package in accordance with the third enbodi nent of the present

i nvention. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Al t hough certain
prefierred enbodinents of the present invention will be shown and described
in detail, it should be understood that various changes and nodifications
nay be nade w t hout departing fromthe scope of the appended clains. The
scope of the present invention will in no way be limted to the nunber of
constituting conponents, the materials thereof, the shapes thereof, the
rel ati ve arrangenent thereof, etc., and are disclosed sinply as an exanple
of the preferred enbodinent. Referring to the drawi ngs, figure 1 shows an
expl oded crfss- sectional side view of a chip package in accordance with a

first e fefRTEeEnal pr BB G REEREFE 00 %"Gﬁﬁp pla%%%g%e%"@eﬁ@r ally
%Eglg???fgﬁgf%gkhghaFggégn%aﬁftékggggﬁoggﬁﬁﬁdkaghecﬁP 6§én|n %é;'§£05?ded
therein. g 1eRANILBIh3dsk Sa REME A t @hBONSSe %e%lﬁ'iBnAfQZ ndlf d1g%e section 32
may al so include risers 34, 36.that aid in generally positioning the cover
pl at e 20 imdlhide tieseapedi hg38 Ahdthaiddiangagesldly whstbionidg ihe cover

plate 20 within the opening 37, the advantages of which will be

diséussed below. The stiffener 30.is attached to a carrier 50,

in the form of a plate 52, and acts to rigidify the plate 52.

The chip 40 generally includes a circuitry portion 42 and a

plurality of connectors 44, e.g., bumping or controlled collapse

chip connecting (C4), extending therefrom for connection to the

carrier 52. The carrier 52 may also include circuitry (not

shown) along a surface thereof to which the chip 40 is connected

and a ball grid array 54 (BGA) for connection to other circuitry

on a substrate 80, e.g., an electronic circuit board.

The cover plate 20 is constructed to have a base portion 21

and may also include a raised area or pedestal 22. The stiffener

30 and cover plate 20 are made of metals, e.g., copper, stainless

steel, aluminum, etc, or alloys thereof. The base portion 21 of

the cover plate isg;ized to cover the opening 37 so as to close

the opening 37. Ié the pedestal 22 is used, the pedestal 22 is

sized to fit into the opening 37 to further close off the

opening. However, it is important to note that the cover plate

'20, as shown in Fig. 2B, need not include the raised area 22.

Further, the cover plate may be altered in size as necessary.

For instance, the cover plate 20 may cover not only the opening

37 but also the entire stiffener 30, as shown in Fig. 2B. 1In



di scussed bel ow. The stiffener 30 is attached to a carrier 50, in the form
of a plate 52, and acts to rigidify the plate 52. The chip 40 generally

i ncl:udes«a circuitry portion 42 and a plurality of connectors 44, e.g.,
bunmpi ng or controlled coll apse chip connecting (C4), extending therefrom
for-connection to the carrier 52. The carrier 52 may also include circuitry
(hot shown) along a surface thereof to which the chip 40 is connected and a
ball. grid array-54 (BGA) for connection to other circuitry on a substrate
80, e.g., an electronic circuit board. 7The cover plate 20 is constructed to
have a base portion 21 and may al so include a raised area or pedestal 22.
The stiffener 30 and cover plate 20 are nade of netals, e.g., copper,

st ai nl esstidlisedinstahogi ntiie cdver @lagkl 2¢ mdhafeglre ThAet dyess o Firioan 21 of
the cover plate is sized to cover the opening 37 so as to close the opening
37. |f tHh&te@fsfipure 1s Usedanticuparesthd cpyersphate®t oy regmticet he

ot e 1 haiCRTIAnE8, B BFAvESS 6 SRERAATIRH GHeoBhansett e (HERado Sine
necossaryPorane REPRREE: thatieriirabe BeutrRorEr ot "only the openi ng
37 but also “t % ggyoi‘gagéé fv];iec erth?éoprgge poi\l\rﬂreinrt],igilg'ax% 'atsI nshown in
Figs. 2A and 2B, the cover plate 20 is attached to the stiffener
30 by a thermally conductive bonding or reflowable material 70,
72. The bonding material 70, 72 may take a variety of forms but
must be able to bond the cover plate 20 to the stiffener 30 so as
to provide good thermal conductivity therebetween. For instance,
an adhesive or low melt solder may be used, with solder materials
being most preferable. Another possibility is low melt solder
8 paste which has been screened on to one of the components. In
terms of more particular substances, an. adhesive that has been
J _uséd is a silicone-based material manufactured by General
Electric, Co. and sold as GE 3281®. In terms of low melt solder
or low melt solder paste, tin lead based materials have been
used. The general feature of the .low melt solder. is that it be
- highly thermally cenductive and readily flowable (reflowable)
when heated so as to uniformly coat the surfaces between the
stiffener 30 and cover plate 20 when heated. General features of
other materials, such as GE 3281®, are thermally conductive and
conformable when assembled.
The reflowable bonding material 70, 72 may be initially
located along the un-raised portion 23 of the cover plate, if a

raised area 22 is provided, or along an edge 33 of the opening



*7 this instance, the cover plate 20 may require alteration fromthat of
figure 1. In particular, the cover plate 20 may require openi ngs or grooves
23 tp accomopdate the shape of the risers 34, 36, the benefits of which

wi Il be discussed infra. In accordance with the present invention, and as
shown in Figs. 2A and 2B, the cover plate 20 is attached to the stiffener
30 by a thermally conductive bonding or reflowable material 70, 72. The
bondi ng material 70, 72 may take a variety of fornms but nust be able to
bond the cover plate 20 to the stiffengr 30 so as to provide good therma
conductivity therebetween. For instance, an adhesive or |low nelt sol der may
be used, with solder materials being nost preferable. Another possibility

i's | ow nmel37 soldeieveast enVbiddr as dRe8Bnh SEHEL Ve roprdce e tf thhe
conponents. In terns of nore particul ar substances, an adhesive that has
been used §%lffegielri Onethaswatemialr i78l, Aarmuisdcber beabsd Ganeredlt Bkectrec,
Co. and sold as GE 3281. In terns of low nelt solder or |low nelt sol der

paste, tin-eFPHLYaH1RaPeRILRE M PEiBlen TS SteRIG FRIIRNCEGaREERT of ¢ he

L o8 et VB 8 SRt BT KocpRd e |
bet ween t h@ustrd faN e £3@c2B88nkENEINPkAbecZr (e B2heat @cherCRAGak tEgat ur es
of other materials, such as Gt 3281, are thernally conductive and

conf or mabl e.gvhertasseulseédate 80 of, for example, an electronic circuit
board. The chip 40 is connected to the carrier 52 by the

plurality of connectors 44. The temperature for the process is
preferably in the range of 180 to 240 degrees Centigrade.

A further advantage of the present invention is that as the
reflowable bonding material 70, 72 melts and flows it allows the
cover plate 20 to self-center within the opening 37. As a
result, the bonding material 70, 72 is more evenly layered around
the cover plate and, hence, pressures which can create cracking
in- the chip 40 are reduced.

As an alternative, the cover plate 20, and in particular the
raised area 22 if provided, may also be attached to the top of
the chip 40 by an interface material 74. This allows for more
heat conductivity}gway from the chip 40 and enhanced thermal
performance overali. Further, if connection of the cover plate
20 to the chip 40 is chosen, the interface material 74, and if
desired reflowable bonding materials 70, 72, may also be
electrically conductive. The provision of electrically
conductive material 74 (and, if desired, material 70, 72) allows
the cover plate to be set to an advantageous predetermined

electrical potential with regard to the chip 40. For instance,



The refl owabl e bonding material 70, 72 may be initially |ocated along the
un-rai sed portion 23 of the cover plate, if a raised area 22 is provided,
or along an edge 33 of the opening 8 37. However, in order to attach the
cover pldte 20 to the stiffener 30, the material 70, 72 nust be heated to
melt or cure the reflowable bonding material. This step is conpleted after
the heating step to connect the chip 40 to the carrier 52, and during or
bef ore connecting the carrier 52 to other circuitry, e.g., to a substrate
80 of, for exanple, an electronic circuit board. The chip 40 is connected
to the carrier 52 by the plurality of c®nnectors 44. The tenperature for
the process is preferably in the range of 180 to 240 degrees Centigrade. A
further advantage of the present invention is that as the refl owable

bondi ng mé&r FRVSFOPLa%e fEAY LeaFgOrPLHE. TusaPF o ifie 2B A Hol% 20 to
self - cent %%fwghpgg EQE OPETUNG 38 ££8n BdcFothingd IR RRAEIOGLBLEr ! 3y, 70, 72

I's nore evenl ayered around-the cover plate a nce, pressures which
can creat @ eghdChitNgheNeipe iintdPrace MR8 uhsd ,ARhal htdraldly dayt he

cover plate 20, and in particular the raised area 22 if provided, nmay al so

be attacheskieoat kartiepyobf forms. For instance, the interface material 74
may be low melt solder paste, an adhesive such as the silicone-
baséd material discussed above, and thermal grease, e.g., zinc
oxide based material. If the interface materiai is to be
electrically conductive, then low melt sclder paste, such as a
tin lead based material has been found to be preferable.

Referring to figures 3 and 4, a second embodiment of the

present invention in which the risers 34, 36 are removed. In
this embodiment, when the materials 170, 172 and 174 are heated

# to melt, the cover plate 120 more freely self-centers in the
opening 137. As a result, the raiseq area 122 is centered within
opening 137 such that an even layer of material exists between an
inside portion 125 of the raised area 122 and an inner edge 139
of the opening 137. It is important to note as with the first
embodiment, that the particular size of the cover plate 120 may
be altered to cover more or less of the stiffener 130 as
necessary. |

Figures 5-7 show a third embodiment of the present

invention. 1In this embodiment the stiffener and cover plate
combination are provided with an alignment device 290 that aids
in properly aligning the cover plate 220 on the stiffener 232.
The cover plate 220 may include the raised area 222 including

bonding material 274 thereon to attach to the chip. The
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"the chip 40 by an interface material 74. This allows for nore heat
conductivity away fromthe chip 40 and enhanced thernal performnce
overall. Further, if connection of the cover plate 20 to the chip 40 is
¢chosen, t'he interface material 74, and if desired reflowabl e bonding
naterlals 70, 72, may al so be electrlcally conductive. The provision of
electrically conductlve material 74 (and, if desired, material 70, 72)
allows the cover plate to be set to an advant ageous predeternined

el ectrical potential with regard to th 9 chip 40. For instance, .the
¢over plate may be grounded thus providing an additional safeguard for the
chip 40 from such thlngs as static shock. In terns of the type of interface

material u 2 t he nat nay take varlet of for For st ance, the
interface® %ﬁ EFNSF ﬁﬁc E’béml RERRG 3I58¥ 89 5 'such as the

silicone- base tiher g %ﬁﬁﬁb fZl NC
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conduct i veostbepsopkt@tdimplrden pRstaifFunér atnda at blukr&ptcpased nmateri al
has been found to be preferable. Referring to figures .3 and 4, a second

enbodi nenMagEhing peeessas o eRenbRgs R2hEahtheCoveseptatyl, 2206 aflhe emoved.

Inthis enhodlMeilee 088 f%TBLELE AS 0t dfArdld 23 %3 8 MR8 ey
of ieflowable bonding material rings or doughnuts 276. The rings
276 may be provided either on the stiffener 232, or the cover
plate 220 if enough surface tension exists to hold the rings 276
to the cover plate 220. In either position, the rings will
eventually encircle or surround the posts 238 for proper
attachment. An advantage of the rings 276 is that they may be
preformed and then located around the posts 238 as necessary.

@ When the package is hea%ed, the rings 276 melt and attach
the cover plate 220 to the stiffener 232. Once again, the rings
276 and interface material 274 may be made from the materials as
outlined above except that it may no longer be efficient to
screen on low melt solder paste around the posts 238 for
connection of the cover plate 220 and stiffener 232. Further, as
noted above, the m%;erials 270, 272, 274 may be electrically
conductive. -

The alignment device 290 allows for more precise positioning
of -the cover plate 220 relative to the stiffener 232 which aids
in creating better tolerances, the reduction of uneven layering
and crack prevention., It is important to note, however, that
particular geometry of posts 238 and openings 224 may be altered

as the alignment device may take a variety of forms. For



-to nelt, the cover plate 120 nore freely self-centers in the opening 137.
As a result, the raised area 122 is centered wi thin opening 137 such that
an even |layer of material exists between an inside portion 125 of the
raised area 122 and an inner edge 139 of the opening 137. It is inportant.
to note as with the first enbodiment, that the particular size of the cover
plate 120 nay be altered to coves nore or less of the stiffener 130 as
necessary. Figures 5-7 show a third enbodi nent of the present invention. In
t hi s "enbodi nent the stiffener and cover_ plate conbination are provided with
an alignnent device 290 that aids in pﬁHperIy aligning the cover plate 220
on the stiffener 232. The cover plate 220 may include the raised area 222

i ncl udi 99199{9?}188, f@t%ee(rgioas't_szﬁgg%ﬁ (;%&ﬂ#igxg@t Eé‘f Mhdy? htehigggik&fh%@a ne 10

stiffener 1 ncludes a peni ng ousing thechip I gnment
devi ce 298ogR8Es abt Ve JovdesS platé WA . t ¥ulthessitheddB nestiehdt Nge ffom-t he

stiffener and a plurality of matching recesses or openings 224 in the cover
pl ate 220podhe Z3¥eandlopenipp6 224 at thacisbdwhols Hlgst 2B easrakB@nignta
Phural ity Q0 L8 may et ol radany aparings that Cxtond) thioagh the cover o>
plate 20. Further, the cover plate need not require any
opeﬁings, as shown in Fig. 1, as the alignment device may be
provided by the provision of risers 34, 36 which direct the cover
plate 20 to the desired position.

In terms of the method in accordance with the present
invention, the chip 40 to carrier 50 connection step is
preferably performed prior to connection of the cover plate 20 to
the stiffener 30 or the carrier 50 to other circuitry. Once
completed, in accordance with the present invention, the
stiffener 30 and cover plate 20 connectiné step is preferably
completed simultaneously with the connection of the carrier 50 to
other circuitry, e.g., on a substrate 80 of electronic circuit
board. Further, if the cover plate 20 is to be connected to the
chip 40, then this step may also be provided simultaneously with
the carrier 50 and other circuitry connecting step. The abi;ity
to make these conneétions simultaneously reduces the number of
heating steps required to form a chip package and, hence, the
potential for die (or chip) crack initiation.

While this invention has been described in conjunction with
the specific embodiments outlined above, it is evident that many

alternatives, modifications and variations will be apparent to

those skilled in the art. Accordingly, the preferred embodiments



276 may be provided either on the stiffener 232, or the cover plate 220 if
enough surface tension exists to hold the rings 276 to the cover plate 220.
In €ither position, the rings will eventually encircle or surround the
posts 238 for proper attachnment. An advantage of the rings 276 is that they
may- be preforned and then | ocated around the posts 238 as necessary. Wen
tthe package is heated, the rings 276 nelt and attach the cover plate 220 to
the stiffener 232. Once again, the ringg 276 and interface material 274 may
be made fromthe materials as outlined*adbove except that it nmay no | onger
be efficient to screen on low nelt sol der paste around the posts 238 for

connection_of the cover plate 220 and stiffener 232. Further, as noted
above, thBfnHi@rinyentipy as7set sforthapbpue et tinteaded tenkRicti ve. The

al i gnment ' 0 al | of nore _preci se positioning of the cover plate
220 rel atfgg‘y%%&f%ig’es’t inf°$ \éﬁjé?‘%iﬁg'\/\/rliv(%ﬁla}lilsc}garf‘gcﬁseﬁ‘??ngetfgﬁ eridi™tances,
the reducaépdirofng! RN thay 8p1 Al M SEBEK & QMR HOBAtidn | S5 idEA Nt to
note, however, that particular geonetry of posts 238 an openlngs[534 may

be alt er etin ahe M ldldwimgecladeyi cForagxbakPe A thay icekgropld e FouikDraliso

i nstance, the posts 238 and openings 224 may be | ocated at the
be attached after chip bonding and encapsulation and prior to

attachment of the carrier to the electronic circuit board.



corners of the cover plate 220. Further, there need not be four posts 238
and openi ngs 224. As shown in Fig. 2B, an alignnent device may not require
any oepenings that extend through the cover plate 20. Further, the cover

pl ate need not require any openings, as shown in Fig. 1, as the alignnent
devi ce may be provided by the provision of risers 34, 36 which direct the
cover plate 20 to the desired position. In terns ofumﬂum" ﬂ

accordance with the present invention, ige chip 40 i ﬂ HHWM'Lnecti on
step is preferably perforned prior to connection of the cdvel ptate 20 to
the stiffener 30 or the carrier 50 to other circuitry. Once conpleted, in
accordance with the present invention, the stiffener 30 and cover plate 20
connecting step is-preferably conpl €t¥ed® st St aneously with the connection
of the carrier 50 to other circuitry, e.g., on a substrate 80 of electronic
circuit board. Further, if the cover plate 20 is to be connected to the
chip 40, tieritlins step may al so be provided sinultaneously with the
carrier 50 and other circuitry connecting step. The ability to nake these
connecti orls sianehipnpackige raxdpedsinge nunber of heating steps required to
forma chip package and, hence, the potential for die (or chip) crack
initiation. Whid €N¢Ri Sarm&ti on has been described in conjunction with the

7o 11 cat | ons. And AFPALT ISR B8 Wipiammicry ena o T FLlernatives

a cover plate attached to the stiffener by a reflowable

bonding material.

2. The chip carrier of claim 1, wherein the reflowable bonding

material is low melt solder.

3. The chip carrier of claim 2, wherein the low melt solder is

tin lead based.

4. The chip carrier of claim 1, wherein the reflowable bonding

material is an adhesive.

5. The chip carriif of claim 4, wherein the silicone based

material is a silicone-based adhesive.

6. - The chip carrier of claim 1, wherein the stiffener includes

an aperture within which a chip is positioned.

7. The chip carrier of claim 6, wherein the cover plate is

attached to the chip by an interface material.
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those skilled in the art. Accordingly, the preferred enbodi nents 12 of
the invention as set forth above are intended to be illustrative, not
limtjng. .Various changes nay be nade without departing fromthe spirit and
scope of the invention as defined in the follow ng clarms.—For exanple, the
cover plate could also be attached after chip bondi ng and
prior to attachnment of the carrier to the electronic cﬂmmmﬂmprmﬂ[l“"ﬂ
claim 1. A chip package conprising: a chip carriek

attached to the carrier, having an opening therein and a plurality of

ri sers adjacent the opening; and a coverl4plate attached to a surface of the
stiffener and self-centered within the opening of the stiffener by a sol der
mat.erial . 2. The chip package of claim1, wherein the solder materi al
is low nelt solder. 3. The chi p package of claim 2, wherein the | ow

mel t sol deP-i sThe rrhigndayzéed. ofl claim 7Thehateip phektqﬁenﬂaaelaaneﬁ;amhereln

t he openlng of the stiffener provides an
electrically conductive.

9. The chip carrier of claim 8, wherein the cover plate is at a

predetermined electrical potential.

10. The chip carrier of claim 8, wherein the interface material

is chosen from low melt solder paste, adhesive, and thermal

grease.

11. The chip carrier of claim 7, wherein the cover plate
includes a raised area that mates with the aperture and is

coupled to the chip by the interface material.

12. The chip carrier of claim 1, further comprising an alignment
device operatively coupled to the stiffener to aid in proper
alignment of the cover plate thereon.

o
13. The chip carrier of claim 12, wherein the alignment device
includes a plurality of posts extending from the stiffener and a

plurality of matching openings in the cover plate.

14. The chip carrier of claim 12, wherein the bonding material

surrounds the posts.

—————
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aperture within which a chip is positioned. 5. The chlp package of
claim4, wherein the cover plate is attached to the chip by an |ntert§9g,
materi al .. 6. The chip package of claim 5, wherein the interface
material is electrically conductive. 7. The chip packa “
wherein the cover plate is at a predeterm ned el ectri cal i% bm mm
The chip package of claim®6, wherein the interface nater sen from
| ow nelt -sol der .paste. adhesive, and thermal grease. 9. * The chip

package of claimb5, wherein the cover Q#ate i ncl udes a rai sed area that
nates with the aperture and is coupled™to the chip by the interface

material. 10. The chip package of claiml, further conprising an
al i gnment 1deviThe opletmtdamiprcofptbalint A 2, hehateif efirf Hondahg hateF OPET
alignment of the cover plate thereon. *C L M S - 14 - 11. The

chi p packd§eedectrifadno copductivet he al i gnment device includes a plurality
of posts extending fromthe stiffener and a plurality of matchi ng openi ngs
in the cover plate. 12. The chi p package of claim 10, wherein the

bondi ng mageri @he SR {PUAS 16RCoPOSISim 4, whe;gfh(%ﬂé)dﬁvagagfaeé glaim 10,

wherein the bonding material is electrically conducti
at a predetermined electrical potential.

17. A chip carrier comprising:
a stiffener;
a cover plate to cover the stiffener; and
an alignment device to aid in properly aligning the cover

plate on the stiffener.

18. The chip carrier of claim 17, wherein the alignment device
includes a plurality of posts extending from the stiffener and a

plurality of matching openings in the cover plate.

19. The chip carrier of claim 17, wherein the cover plate is
coupled to the stiffener by a bonding material.

_4.}7
20. The chip carrier of claim 19, wherein the bonding material

encircles each post.

21. The chip carrier of claim 17, wherein the stiffener includes
an aperture therein and the cover plate includes a raised area

thereon that fits into the aperture.
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14. The chip package of claim 13, wherein the cover plate is set at a

predeterm ned el ectrical potential. 15. A chi p package c T a
stiffener having an opening therein and a plurality*of’?TEE?gpggsrﬂg’t t he
opening; a cover plate attached to a surface of the sig “m“ B\‘@i“‘r
self-centered within the opening of the stiffener; a ‘! i WA E t

to aid in properly aligning the cover plate on the sukfate 'of the

+» devi ce

stiffener. 16. - The chip package of gl aim 15, wherein the alignment
device includes a plurality of posts extending fromthe stiffener and a
plurality of matching openings in the cover plate. 17. The chi p package

of claim,5, erejn the cover plate is coupled to the stiffener, by a
bondi ng féteriar. 18P carﬁﬁﬁf'fﬁfﬁiﬁé%k%be {#% &L FOTPT %Y & F¥Fe-bondi ng

mat eri al iiehes ﬁ@ERiﬁ“ﬁﬂe abértur TQEinﬂéafﬁéﬁkﬁgetﬁé £ 3ida %%ea“@ rein

the stiffener includes an aperture therein and the cover plate includes a
rai sed arean infter€abetfatefidis. i nto the aperture. 20. The chi p package of
claim19, further conprising a chip positioned within the aperture and
attached to the raised area by an interface material. 21. The chip
package oyl A 2y aereli (e BLR RSB The' TE00PRR TaRTAQY M

is chosen from an adhesive, low melt solder paste, and thermal

grease.

24, The chip carrier of claim 23, wherein the low melt soclder

paste is tin lead based.

25. A method of packaging a chip, the packaging having a
carrier, a stiffener having an opening in which the chip is
positioned on the carrier, and a cover plate to cover the
opening, the method comprising the steps of:
providing a reflowable material between the cover plate and
stiffener for attaching the cover plate to the stiffener; and
attaching the cover plate to the stiffener simultaneously

with an attaching of the carrier to other circuitry.
<

26. The method of claim 25, wherein the step of attaching the

cover plate includes heating the packaging.

27. The method of claim 26, wherein the step of heating includes
heating the packaging to a temperature in a range of 180°C to

240°C.
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22. The chi p package of claim 21, wherein the low nelt sol der paste is
tin |l ead based. 23. A net hod of packaging a chip, the packagi ng having a
carrier; a stiffener having an opening in which t he—chip—s—positioned on

the tarriter, the stiffener having a plurality of r _ jacent the
opening and a cover plate to cover the opening, thHMM@%&MWW{ ng the
steps of: providing a solder material between the c I HeRlt he
stiffener for attaching the cover plate to a surface of the st ff'ener; and
attaching the cover plate to the surface of the stiffener sinultaneously
with an attaching of the carrier to ot Hér circuitry. 24. The met hod of
claim 23, wherein the step of attaching the cover plate includes heating

t he packagyj ng. ) h hod claim 24 rein.the step of heating
i ncl udesaﬁéeét i%%ét"hee':hﬁléc%g?%%“{loﬁd f’éﬁﬁg%%t%}}%@ﬁ:ﬁ%apfa I(f:]oe”o meG[ err]Cto
240[ er r] Gre£fowablel MatERiRed; fE1 6dedl Prédid e did othg 6@ RoAUkdi Ng a
sol der material includes providing either one of a low nelt solder, and a
screened am adivesipie, soldder spesemed 2n. low mékt retllded pésteai m 26, wherein
the cover plate includes a raised area that fits within the opening and the
step of attaching the cover plate includes self-centering the cover plate
in the opggin 8. Th tho f_clai further.conprisi the step
of provi d?%'g glr‘lhelzn & éicé) mat er g%é)’bgf'ﬁé%nnt%eecolvﬁra%até%\/lé}cib‘{&gfe? 29.
The nmethogdapded! idA 2RhatBSLET Y1t ThePoplnfld 3Gl Rbet BEeg4er plate to
the stiffener simultaneously wth an attaching of the carrier to other
circui tryatuaching ithed udeersphaté aimeduskey s¢lfchdmgrihg tiowefovelrap@ate t he
chi p.

in the opening.

30. The method of claim 25, further comprising the step of

providing an interface material between the chip and cover plate.

31. The method of claim 30, wherein the step of attaching the
cover plate to the stiffener simultaneously with an attaching of
the carrier to other circuitry further includes simultaneously

attaching the cover plate to the chip.

32. The method of claim 30, wherein the interface material is
one of an adhesiveﬂ?low melt solder paste, and thermal grease.
33. The method of claim 32, wherein the low melt solder paste is

tin.lead based.

34. The method of claim 32, wherein the adhesive is a silicone

based material.
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| ~ El~il 111~ till -16 -J 30. The net hod of claim28, wherein
the interface material is one of a silicone based material, |ow nelt solder
paste, and thernmal grease. 31. The net hod of cl ai m 30, mhereln the | ow
nelt solder paste is tin | ead based. 32. The method—of—<¢lai m 28, wherein
the interface material is electrically conductlve thod of

ctaim 32, further conprising the step of pI’OVI @iﬂ“ W fate at a
predet erm ned el.ectrical potential. 34. The w Clsal m 23, further

conprising the step of providing an aRi gnment devi ce between the cover
pl ate and stiffener,

35. The method of claim 30, wherein the interface material is

electrically conductive.

36. The method of claim 35, further comprising the step of -
providing the cover plate at a predetermined electrical

potential.

37. The method of claim 25, further comprising the step of
providing an alignment device between the cover plate and

stiffener.
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