PACKAGE STRUCTURE BACKGROUND OF THE I NVENTION 5 1. FIELD OF THE | NVENTI ON
The present invention relates to a package structure, and nore
particularly to a package structure wth a protecting elenent. 10 2.

DESCRI PTI ON OF THE PRI OR ART The expl osive growt h of high-density packagi ng
has created a trenendous inpact on the electronic assenbly 15 and

manuf acturing industry. Ball grid array (BGA) and chip scal e package (CSP)
technol ogi es take the lead in this advanced manufacturing process. Mny
maj or equi prent nmakers ThA CEAGE:ISTRUICTWRI es now gear up for

t hese energi ng and advanced packaging 20 technologies. As shown in FIG

1A, a product of the packaging technologies, i.e. a BGA package 11 with
1.27 mmpitch (distance between adjacent ball centers of balls 113), is 25

than 300 1105 (1 npub B RGT R OSIND' R CTRE PVERCREONT os such a5 tne

quad flat pack

5 1. FIELD OF THE INVENTION

The present invention relates to a package
structure, and more particularly to a package structure
with a protecting element.

10
2. DESCRIPTION OF THE PRIOR ART

The explosive growth of high-density packaging has

created a tremendous impact on the electronic assembly

15 and manufacturing industry. Ball grid array (BGA) and
chip scale package (CSP) technologies take the lead in
this advanced manufacturing process. Many major
equipment makers and leading electronic companies now
gear up for these emerging and advanced packaging

20 technologies.

As shown in FIG. 1A, a product of the packaging
technologies, i.e. a BGA package 11 with 1.27 mm pitch
(distance between adjacent ball centers of balls 113), is

25 illustrated. The BGA package 11 1is the choice f{for

packages with higher than 300 I/Os (input/output) count,



(QFP) even for lower 1/0Os at present. In the |last few years, the chip size
package, CSP, 5 market has been growi ng very rapidly. A major benefit of
the CSP package is its conpact size. As shown in FIG 1B, a CSP package
13(a. k.a fine pitch BGA packages, FPBGAs) 1is illustrated. The CSP package
13 is further mniaturized version of the BGA package 11, |eaded, and

| eadl ess 10 package with pitches less than 1.27mm The CSP package 13 has

| ow nass ands kage size,. and is generall used for Low I/0Cs (<100)
for menory SHaTESE aﬁeepfg?@ntnaaqka%% S Bferthecdbond Bt PREK al so
provi de inp el ec her mal perfor mance, nore effective 15
nmanuf act ur i L(gﬁ%i nd’ €3 é’ro o‘ﬂﬁﬁgl/i¢1§ E?:toﬁ’ﬁ'grsgd“tro the conventional surface
nount | eaded parts such as thin small outline packages (TSOPs). However,
there are sonme issues (mainly inspection and reli abi lity) with the
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a CSP package 13(a.k.a fine pitch BGA packages, FPBGAs)
is illustrated. The CSP package 13 is further miniaturized
version of the BGA package 11, leaded, and leadless
10 package with pitches less than 1.27mm. The CSP package
13 has low mass and small package size, and is generally
“used for low I/0Os (<100) for memory and has the potential
for use higher (<300) 1/0s. They also provide improved
electrical and thermal performance, more effective
15 manufacturing, and ease-of-handling compared to the
conventional surface mount leaded parts such as thin
small outline packages (TSOPs]). Howe-ver, there are some
issues (mainly inspection and reliability) with the
implementation of the new area array packages for high

20 reliability applications.

As shown in FIG. 1C, a CSP package comnsists
mainly of a device 131, sealing resin 135 and solder balls
139. The solder balls 139 connect with the device 131

25 through a plurality of interconnecting elements 137 and a

plurality of pads 141. An isolating layer 143 and the



2 sealing resin 135 isolate the device 131 and the interconnecting

el ements 137. Another isolating |ayer 145 covers the interconnecting

el enents 137 to protect the interconnecting elenents 137 from breaking. 5
The CSP package is effective for reducing the nounting area but has sone
~reliability problens with solder joints, especially with solder joints
between the interconnecting elenents 137 and the pads 141. The CSP 10
package is difficult tq absorb nost of the strains generated by
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The CSP package is effective for reducing the

mounting area but has some reliability problems with

solder joints, especially with solder joints between the

interconnecting elements 137 and the pads 141. The CSP

10 package is difficult to absorb most of the strains

generated by temperature changes or impacts by

deformations of its leads. Thus, as for CSP packagesr,

strains concentrated on solder joints between the

interconnecting elements 137 and the pads 141 crack the

15 joints and consequently lower the reliability.

Thus it is necessary to develop a package structure

to prevent the reliability from lowering.
20 SUMMARY OF THE INVENTION

It is therefore an objective of preventing a solder

joint from breaking.

25 It is another objective of the present invention to

provide a package structure for absorbing strains formed



provi de a package structure for absorbing strains forned 3 on the sol der
joint generated by tenperature changes. It is still objective of the
present invention to provide a package structure for absorbing strains
formed 5 on the solder joint generated by inpacts by deformations of its
| eads. It is yet another objective of the present invention to provide a
package structure for increasing t he 10 reliability for operating the
package. In_ac ﬁrdan Wi. t h ese ention, thes obj ectives are
acconpl i she8nb§ Br%Q/ rné%i‘é ¥ﬁ?ﬁ’e%@+r€i ﬁ%t%g Sckage
structure includes a 15 device connecting wi th an interconnecting el ement
through a pad and a first end of the interconnecting el enrent and a
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wi th the acconpanyi ngs, wherei
of its leads.

It is yet another objective of the present invention
to provide a package structure for increasing the

10 reliability for operating the package.

In accordance with the present invention, these
objectives are accomplished by providing a package
structure, wherein the package structure includes a

15 device connecting with an interconnecting element
through a pad and a first end of the interconnecting
element and a protecting element covering the pad and

the first end of the interconnecting element.
20 BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant
advantages of this invention will become more readily
appreciated as the same becomes better understood by

25 reference to the following detailed description, when taken

in conjunction with the accompanying drawings, wherein:



4 FIG 1A illustrates a schematic diagram of a BGA package in the prior art

FIG 1B illustrates a schematic diagramof a CSP 5 package in the prior art
FIG 1C illustrates a cross-sectional view of a CSP package in the prior
art 10 FIG 2 illustrates a cross-sectional view of a package structure of
the first enbodi ment of the present invention ; FIG 3 illustrates a

cross-sectional view of a 15 package structure of the second enbodi nent of
the present inventjon ;  Fl| 4 illustrates a cross-sectional vj of a
package structur erﬁoif(gt hEAt H?P&té%%%i%ﬁ?hﬁm@% flagsam (?%‘E‘ﬁ:l'\;lé ion ;
and FIG 5 illustrates a cross-sectional view of a package structure of
the fourth pabbdigenn dietgrhorpaetsent i nvention. 5 DESCRI PTI ON OF THE

PREFERRED EMBODI MENT These preferred enbodi ments of the present invention
are now described in greater detail.

FIG. 1B illustrates a schematic diagram of a CSP

5 package in the prior art ;

FIG. 1C illustrates a cross-sectional view of a CSP

package in the prior art

10 FIG. 2 1illustrates a cross-sectional view of a

package structure of the first embodiment of the present

invention ;

FIG. 3 illustrates a cross-sectional view of a

15 package structure of the second embodiment of the

present invention ;

FIG. 4 illustrates a cross-sectional view of a

package structure of the third embodiment of the present

20 invention ; and

FIG. 5 illustrates a cross-sectional view of a
package structure of the fourth embodiment of the

present invention.



5 Nevertheless, it should be recognized that the present invention can be
practiced in a wide range of other enbodinents besides those explicitly
descri bed, and the scope of the present invention is expressly not limted
except as specified in the acconpanying clainms. 10 As shown in FIG 2, the
first enbodi ment of the present invention provides a package structure
including a device 21, a plurality of pads 23, a plurality of

i nt erconnecting. el i pad 23
connects with the 3@&@@%@%@%’3@%@@%@9@? cludes a
first end 251 and a second end 253, wherein the first end 251 connects
with the pad 23. The protecting el enent 27 covers the pad 23 and the
first end 251 of t Lnter ecting_elengnt 25. 20 Beshdes, a plurality of
connecting el emnt’éﬁﬁggcoﬁﬁgrg?rr thefrhl%gggiﬂe tS21 qfﬁr gbgeh t%léesgee%%nd end
253 of the ;.| necgling el qpent : praotecti me ..COVers
the first eHHQéﬁﬁﬁQES %%k?he?%nterc%égggﬁ?%% eﬁ%henﬁqggﬁggd t %%%éd 23 to

prevent 4 Nensqldeheloby! Rewmﬂg)ahﬁgoglgeéégﬁ%a Nenbkr $heb Srckeed of the

i nterconnecting elenent” 25 from brea
invention can be practiced in a wide range of other

embodiments besides those explicitly described, and the
scope of the present invention is expressly not limited
except as specified in the accompanying claims.
10
As shown in FIG. 2, the first embodiment of the
present invention provides a package structure including
a device 21, a plurality of pads 23, a plurality of
interconnecting elements 25 and a protecting element 27.
15 The pad 23 connects with the device 21. The
interconnecting element 25 includes a first end 251 and a
second end 253, wherein the first end 251 connects with
the pad 23. The protecting element 27 covers the pad 23
and the first end 251 of the interconnecting element 25.
20 Besides, a plurality of connecting elements 29 connect
with the device 21 through the second end 253 of the

interconnecting element 25.

The protecting element 27 covers the first end 251
25 of the interconnecting element 25 and the pad 23 to

prevent the solder joint between the pad 23 and the first



When operates the device 21, the pad 23 connects well wth the first end
251 due to the protecting elenment 27. The present protecting el enent 27 of
t he package absorbs 5 nost of the strains forned on the sol der joint
between the pad 23 and the interconnecting el enent 25 generated by
tenperature changes or inpacts by deformations of its |eads. Thus the
connecting elenent 29 keeps in electrically connecting with the device 21.
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temperature changes or impacts by deformations of its
leads. Thus the connecting element 29 keeps in
electrically connecting with the device 21. The reliability
10 for bperating the device 21 increases because the

protecting element 27 covers the first end 251 of the

interconnecting element 25 and the pad 23.

Besides, the package structure of the present

15 package further includes some elements. A substrate 31
sticks on the back of the device 21 by an adhesive layer
313. A filler 33 is formed around the device 21 to protect

the device 21. An isolating layer 351 is formed between

the device 21 and the interconnecting elements 25. An

20 isolating layer 353 is formed on the interconnecting
element 25 and the device 21. Furthermore, the isolating

layer 353 is also formed on the surface of the filler 33.

It is to be understood that many modifications and
25 variations of the elements of the package are possible in

light of the above teachings. For example, the device 21 of .



7 the first enbodi nent of the present invention is an active device, such
as a silicon chip or a sem conductor chip. However, the device 21 of other
enbodi ment of the present invention may be a passive device such as a 5
resistor, a capacitor, a conductor, a sensor, or sonething connecting with
a pad 23 and an interconnecting element 25. The protecting el ement 27 of
the first enbodinent of the present invention is nade of plastic, ex.

pol ypropyl ene, ..epoxy nol di ng conpound, etc. However, the protecting 10
el ement 27 g‘?‘eoﬁlﬁéF lﬁ%ﬁfltog})tt%@ pressmt Ipvention 1sna BEtHHde of a

di fferent terial, ex. Ceramc,. rubber, etc., accordi to the. design of
the packageQCTHES pHoB 8 & rHiGaiCaHBORT nentestiqana BeESEnt RiRvent | on
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rubber, "all oy, ‘etc. rate sticKing on devi ce t he
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different e ment “may
25. The protecting element 27 of the first embodiment of
the present invention is made of plastic, ex. polypropylene,
epoxy molding compound, etc. However, the protecting
10 element 27 of other embodiment of the present invention
may be made of a different material, ex. Ceramic, rubber,
etc., according to the design of the package. The pad 23 of
the first embodiment of the present invention is made of
metal, ex. aluminum. The pad 23 of other embodiment
15 may be made of a different material, ex. copper, nickel,
etc., according to the design of the package of the present
invention. The filler 33 formed around the device 21 of the
first embodiment is made of ceramic. However, the filler
33 may be made of a different material, ex. plastic, resin,
20 rubber, alloy, etc. The substrate 31 sticking on the device
21 of the first embodiment is made of glass. However, the
substrate 31 of the different embodiment may be made of
a rigid material, ex. glass, ceramic, alloy, metal, etc., or
flexible material, ex. polypropylene, polyimide, epoxy, etc.,
25 according to the design of the package. The isolating layer

351 and 353 of the first embodiment of the present



arigid mterial, ex. glass, ceramc, alloy, netal, etc., or flexible

mat eri al, ex. polypropyl ene, polyimde, epoxy, etc., 25 according to the
design of the package. The isolating layer 351 and 353 of the first

enbodi nent of the present 8 invention is made of SINR (silicon rubber).
However, the isolating |ayer 351 and 353 of a different enbodi nent may be
made of a different naterial ex. polyimde, benzocyclobutene, epoxy

sol der mask, silicon glass .etc. e co necti ng el ene 29 of the first
enbodi ment 1%?6%]@% @aad.en@émgm% csoa d3oBET) Wever, the

different kin connegt.i.n t he second dlnent is a
pin, as sho’vﬁfJq 11%géay§r %Fﬁ’el g’é'\ﬁhce,‘ggg % bngﬁ%n§ %8 % Yis not
stuck by th substr te 3 rotecting el enent 27 of t

embodi nent 58 er Yhan? théialf G g™ Fdrass3, SHhut PH %tti ng
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27, the 4 nterconnecting elenent 25 and the device 21. The th| ckness of the
present package w thout the substrate is thinner than the package stuck

by the substrate 3y T0¢nflez®ifk {f¥nent 29 of the first embodiment

of the present invention is a solder ball. However, a
different kind of a connecting element 291 of the second
embodiment is a pin, as shown in FIG. 3. The device 21 of
10 the second embodiment is not stuck by the substrate 31.
The protecting element 27 of the first embodiment is
thicker than the isolating layer 353, but the protecting
element 27 of the second embodiment is thinner than the
isolating layer 353. Thus the isolating layer 353 is formed
15 on the protecting element 27, the interconnecting element
25 and the device 21. The thickness of the present
package without the substrate is thinner than the
package stuck by the substrate 31. The size of the
package of the second embodiment becomes smaller.
20
As shown in FIG. 4, the connecting element 291 of
the third embodiment of the present invention is also a
pin. Another connecting element 293 is a solder pad. The
interconnecting element 25 1is not covered with any
25 isolating layer. Furthermore, the package structure

includes a plurality of the protecting elements 27.



package of the second enbodi nent beconmes smaller. 20 As shown in FIG 4,
the connecting elenment 291 of the third enbodi nent of the present
invention is also a pin. Another connecting elenment 293 is a sol der pad.
The interconnecting elenent 25 is not covered with any 25 isolating |ayer.
Furthernore, the package structure includes a plurality of the protecting
el ements 27. 9 As showmn in FIG 5, the connecting el enent 291 of the
fourth enbodi mnent of the present invention is a pin. _Another_ connecting

el ement 293 is a JoPdERopH INTRAG i Ay dtromurreabing element 391t covered
with an 5 isolating.|layer. The device 21 is not stuck hy a.substrate and
does not suF%utfmégtlbyg@tfqJuw%eﬁﬂ&m&mq% Inyeh dRTof St RePPackage.
The t hi ckness t he present package w t.stuck hy the sybstrate and
surr ounded AR RS rePnEECHnEREIFBUEEh Sabbaivef Bl Rton T

smal ler. Al ] tHe gﬁcka3§ strugtugs of the present nbo%’nent i ncl udes
only one de EER C Sgneg ru urgsnéy) n&UEE Sor ¥ i &85 21

according tRudiagidg flfder $He IRN2R 84 10 BRCKANR, ShY U G BseFaEd her mor e,
and does not surrounded by a filler according to the
design of the package. The thickness of the present
.package without stuck by the substrate and surrounded
by the filler of the fourth embodiment becomes much

10 smaller.

Although the package structure of the present
embodiment includes only one device 21, the package
structure may include more devices 21 according to the

15 different design of the package structure. Furthermore,
even if the elements, i.e. pads 23, interconnecting
elements 25, protecting element 23... etc. are set on the
same surface of the device 21 of the described
embodiment, the elements may set on different surfaces of

20 the device 21 according to the different design of the

package structure.

The present invention provides a package structure
including a protecting element to protect the solder joint
25 between a pad and an interconnecting element. The

package structure of the present invention increases the

10



even if the elenents, i.e. pads 23, interconnecting elenents 25,
protecting elenent 23... etc. are set on the sane surface of the device 21
of the described enbodinent, the elenments may set on different surfaces of
20 the device 21 according to the different design of the package
structure. The present invention provides a package structure including a
protecting elenment to protect the solder joint 25 between a pad and an
~interconnecti elenept. The ackage strycture of the present invention

| noreasos s elSTHERT Bt 19 ra e BR kA At KPR BTORC e
protecting eLenentf Qovi ously, many nodifications and variations of 5 the
pr esent i nvENtTon ar e possible in light of the above teachings. It is to be
understood that within the scope of the appended cl ains, the present
invention may be practiced other than as specifically described herein. 10

| ba ot ous Lo PRees i Py, RApEEAiohE! AR SReBa T Chlione my

e ar vari ous no
be rmade 5 vvi%x'aeugregeartt A9ttt Wadk ipddIBTRded 1 e df Thiedpsplely by
t he appended cl ai ns.
teachings. It is to be understood that within the scope of
the appended claims, the present invention may be

practiced other than as specifically described herein.

10 Although the specific embodiments have been
illustrated and described, it will be obvious to those
skilled in the art that various modifications may be made
without departing from what is intended to be limited
solely by the appended claims.
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15 11 CLAIMS What is clainmed is: 1. A package structure, conprising: 5 a
device a pad connecting with said device ; at |east an interconnecting

el enent including a first end and a second end, wherein said first end
connects with, said pad ; 10 a connecting el enent connecting with said
second end of said interconnecting elenment ; and a protecting el enent
covering said pad and said first end of said interconnecting elenent. 15
2. The package structure according to claim1l, wherein said device is an
active device. 3. The package strucﬁakéﬂﬂ§cording to claim1, wherein said
device is a passive device. 20 4. The package structure according to claim
1, wherein said protecting elenent is nade of plastic. 5. The package

structure accordi to claiml1, .25 wherein said protecting elenent is nade
of ceram c. What s T18iared 53

1. A package structure, comprising:

5 a device ;

a pad connecting with said device ;

at least an interconnecting element including a

first end and a second end, wherein said first end
connects with said pad ;

10 a connecting element connecting with said second
end of said interconnecting element; and

a protecting element covering said pad and said

first end of said interconnecting element.

15 2. The package structure according to claim 1,

wherein said device is an active device.

3. The package structure according to claim 1,
wherein said device is a passive device,
20
4. The package structure according to claim 1,

wherein said protecting element is made of plastic.

5. The package structure according to claim 1,

25 wherein said protecting element is made of ceramic.

12



12 6. The package structure according to claim1, wherein said protecting
el ement is nmade of rubber. 7. The package structure according to claiml,
-5 further conprising a substrate sticking on said device. 8. The package
structure according to claim7, wherein said substrate is nmade of rigid
material. 10 9. The package structure according to claim7, wherein said
substrate is nade of flexible material. 10. The package structure according

to claim1, further npri si an isolating layer.,.15 11. The pagkage
structure accordi iy t'gﬁé’l d??r?if]g,ge \&%F@%N@ai%‘:'%ﬁ‘ﬁ&?gnéol 5;7{@?‘11? gff or med
bet ween said, device acrlld sai d j.nterconnecti n%ael erregt. 0 12. The package
structure abdHrditgSebdPLTHcidns & SRS P AU RPFSyer is formed on

said interconnecting el enent and said device. 13. The package structure
according to claim12, 25 wherein said protecting elenent is thicker than

said isolating |ayer $RETed A 881 del Qb e EONAEELLAING! RBCUalA and sai d

devi ce.
5 further comprising a substrate sticking on said device.

8. The package structure according to claim 7,

wherein said substrate is made of rigid material.

10 9. The package structure according to claim 7,

wherein said substrate is made of flexible material.

10. The package structure according to claim 1,

further comprising an isolating layer.

15
11. The package structure according to claim 10,
wherein said isolating layer is formed between said
device and said interconnecting element.
20 12. The package structure according to claim 10,

wherein said isolating layer is formed on said

interconnecting element and said device.
13. The package structure according to claim 12,

25 wherein said protecting element is thicker than said

isolating layer formed on said interconnecting element

13



14. The package structure according to claim12, wherein said protecting
elenment is thinner than said 5 isolating |ayer forned on said

i nterconnecting elenment and said device. 15. The package structure
according to claim1, wherein said connecting elenent is a solder ball. 10
16. The package structure according to claim1, wherein said connecting
elenment is a pin. 17. The package structure according to claiml1, 15

wherei n sai gn%oggclegtag\giceé-enent is a solder pad. 14

14. The package structure according to claim 12,
wherein said protecting element is thinner than said
5 isolating layer formed on said interconnecting element

and said device.

15. The package structure according to claim 1,
wherein said connecting element is a solder ball.

10

16. The package structure according to claim 1,

wherein said connecting element is a pin.

17. The package structure according to claim 1,

15 wherein said connecting element is a solder pad.

14



