1 Sem conductor Chip Packaging with Reinforcenent
Frame Field of Invention [0001] The present invention
relates to surface nmount integrated circuit device
assenbly. In particular, the invention relates to a
system and nmethod for inproving the reliability of
sol der joints of sem conductor device by reducing the
failure rate caused by nmechani cal shocks and ther nal
cyclic stresses. Spadkgpdiniar Chop Packagimgr wjthi nts are
used widely in the sem conductor industry for form ng
physi cal and el ectri cakegdoreatérarisahet ween devi ce
conmponents. Such devi ce conmponents may be, for
exanpl e, a sem conductor chip package, an integrated
circuit substrate or a sem conductor wafer die, and a
printed circuit board. T}(pl cally, the solder joints
are formed by depositingsHl ofd JAVGROB a surface of at
try Y
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conponent 0i.ne t her sol oi nt, such
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hese device conponents have different coefficients of

ther mal expansion. Consequently, the solder joints are
subj ect to stresses and st a| ns aé t he device

under goes thermal cycles daf vi ce fabrication,
reliability testing and functl onal operation. FIG 1A
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[0003] Typically, the device components joined together by a solder joint, such as a
semiconductor chip package and printed circuit board (PCB), are made of different
materials. As a result, these device components have different coefficients of thermal
expansion. Consequently, the selder joints are subject to siresses and strains as the device
undergoes thermal cycles during device fabrication, reliability testing and functional
operation. FIG. 1A illustrates, in a simplified manner, a side view of a ball grid array
(BGA) package 10 mounted on a PCB 14 by means of solder ball joints 18. FIG. 1B
illustrates the BGA package 10 in FIG. 1A after thermal deformation. As can be seen from
FIG. 1B, the solder ball joints 18 further from the neutral axis of deformation, 1.e. near the
center of the BGA, undergo higher deformations and stresses. Such cyclic stresses often

lead to internal component-level failure at the joints between the wafer die and substrate



2 and/or board-level failure at the solder joints

bet ween a sem conduct or package and the PCB. 10004] In

addition to thermal cycle stresses, an electronic

devi ce incorporating a seni conductor chip package

sol dered on a printed circuit board is desired to
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height. FIG 2A illustrates a BOA package 10 nounted

on a PCB 14 with the PCB supported between
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[0006] To improve on both thermal cycle and mechanical impact reliabilities, attempts
have been made to improve the reliability of solder joints. For example, one approach uses
an underfill in the space between a surface mount component and its circuit board. Another
approach uses a convex surface on a solder pad; the resulting solder joint is claimed to

exhibit reduced stress and improved reliability. Another approach provides dummy pads



and dummy patterns fornmed near outer edges of a
sem conduct or substrate; these dummy pads and dunmy
patterns formed | arger and stronger sol der joints.
Anot her approach uses bondi ng beads between a BOA
package and its PCB to I end stiength to the sol der
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he present i nvention w | escri bed by way

vondad arichamrehdrodérmaties. of the present invention with

reference to the acconpanying draw ngs, in which:

[0009] FIG IAillustrates a cross-sectional view of a

[P807Pr1t @kh 1R be Gedid ik rBfe (RO 2 SREY G@HH@@&@[COHW@;%@SM for
mounted on a printed circuit board (PCB); FIG

NPYidEeraeEsr aheli®an impthvees dasisniidlizbiitown i n FI G 1A
under goi ng thermal deformation; [0010] Fi Gs.2A and 2B
illustrate a cross-sectional vieM/of a prior art BGA
and PCB assenbly with the PCB nounted between spaced
apart supports and undergoi ng vibration bending in two
different directions; [0011]] FIG 3Aillustrates a

side view of a sem&qg%& uoﬂ%‘f“%l?eqﬁza ) .ted on a

rei nforcenent frame according to an e i ment of the
present invention;
[0008] The present invention will be described by way of non-limiting embodiments of the

present invention with reference to the accompanying drawings, in which:

[0009] FIG.JA illustrates a cross-sectional view of a prior art ball grid array (BGA)
semiconductor package mounted on a printed circuit board (PCB);
FIG. 1B iliustrates the BGA and PCB assembly shown in FIG. 1A undergoing thermal

deformation;

[0010] F1Gs.2A and 2B illustrate a cross-sectional view of a prior art BGA and PCB
assembly with the PCB mounted between spaced apart supports and undergoing vibration

bending in two different directions;

[0011] FIG. 3A illustrates a side view of a semiconductor package mounted on a
reinforcement frame according to an embodiment of the present invention;
FIG. 3B illustrates a bottom view of the semiconductor package as seen in FIG. 3A;

FIG. 3C is a bottom isometric view of the semiconductor package as seen in FIG. 3A;



FIG 3B illustrates a bottomview of the sem conductor
package as seen in FIG 3A; FIG 3Cis a bottom

i sonetric view of the sem conductor package as seen in
FIG 3A;, 4 FIG 3D illustrates the reinforcenent

frame nounted on part of a PCBf [0012] FIG 4

iJlustrates a reinforcenent franme according to another

Eltboidt Hisitatet the peinfor egent rame evnntd onjordp BARs. 5
illustrates a use of an enbodi nent of the present

invention with a Cavity Down BGA package; [0014] FIG

101311 BT railbstraics aecoforagman dransd Zedrdigg 0 oi@BreMibodiment of the
frame. according to another enbodi nent of the present
PRVEAVERU9Tand [0015] FIG 7 illustrates a use of a

rei nforcenent frame as a heat-sink according to yet

anot her enbodi nent of the present invention.
[0013] F1G. 5 illustrates a use of an embodiment of the present invention with a Cavity

Down BGA package;

[0014] FIG. 6 illustrates a use of an over-sized reinforcement frame according to another

embodiment of the present invention; and

[0016) FI1G. 7 illustrates a use of a reinforcement frame as a heat-sink according to yet

another embodiment of the present invention.

Detailed Description

[0016] One or more specific and alternative embodiments of the present invention will
now be described with reference to the attached drawings. It shall be apparent to one
skilled in the art, however, that this invention may be practised without such specific
details. Some of the details may not be described at length so as not 10 obscure the
mvention. For ease of reference, common reference numerals or series of numerals will be

used throughout the figures when referring to the same or similar features common to the

figures.

[0017] The present disclosure describes a surface mount semiconductor package, such as a
ball-grid array or flip chip, with improved solder joint reliability. One embodiment of the
present invention provides the semiconductor device with a reinforcement frame operable

for attachment to a peripheral area around an interconnect pattern,



Det ai |l ed Description [0016] One or nore specific and

al ternative enbodi nents of the present invention wl|

now be described with reference to the attached

drawi ngs. It shall be apparent to one skilled in the

art, however, that this invention may be practised

W|thout such specific details. Some of the details may
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numer a series of nunera e use rou
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eatu es cor ures. [0017] The present
%FE%? GETFE b ’@FPB&gﬁkéﬁgmgé@ nount seni conduct or
package, such as a ball-grid array or flip chip, with
i nproved solder joint reliability. One enbodi nent of

[0018] ir @genembadientritonhpriovimesy tfiethsesioisoddedtor package on the
f.orcene
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invention provides a nmethod for i roving sol der
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amiﬁuhéll’f@ thﬁl}dTSt‘Eﬂftﬁ](ﬁﬂﬁ@Mf Joldsreinoh bhe). PEBhstiles tehdlo@iment, the
[0019] In one, enbodi nent, the nounting of the

RHUIAEN G SOBE pbRRY ENGHED AEYEHAPONEEHENt frame and

the nmounting of the reinforcenent frame on the

substrate conprises curing an adhesi ve di sposed on

[&zoh Innummézncgnbcrdimeﬁtadesemlicmndm@bxh@rok&gd)ﬁxdhﬂiedmam isBeone or more

noun tween the sem congductor d the
S Hﬁgt‘ér@hm Ughag @Sﬁtpar%egow F%‘C UBtin s s hgrfeingorcement
ftaae nmounti ng between the reinforcenent frarre and the

PCB conprises reflowing of solder in an oven. In
anot her enbodi nent, the nDuntings are done in either a

r..two-step g Oé [ n anpt her -
BB GoRR sooEe SRR GRATRTA soieagto dinhBet 00 according to an
cHOOPIE ST MRYr&enBFEntldEARBhoWH ALERS. f39&f tl?@B@%%chQge 10 is made
heat away from a sem conductor die to
up & APeREORLo ¢ig Mol shown) mounted on a subsuaie 12 and a moulding material
13 encapsulating the semiconductor die to the substrate 12. The configuration, as shown in
FIG. 3A, where the die is on the upper side of the substrate 12 is called a “cavity-up” BGA
package. Internal to the BGA package 10 are bond wires (not shown in the figures)
electrically connecting bond pads on the semiconductor die to bond pads on the substrate
12. Hach bond pad on the internal side of the substrate 12 is connected to a solder pad on
the external side of the substrate 12. The external side of the substrate 12 may have solder
balls 18 attached to or formed on the solder pads. The solder balls may be attached to the
BGA package 10 just before the package 10 is mounted on a PCB board. Where a silicon

chip is populated with solder bumps 18 pre-formed for external inter-connection, the

semiconductor chip package is called a flip chip. The entire BGA moulded package or flip



[0021] FIG 3A shows a side view of a BOA

sem conduct or package 100 according to an enbodi nent

of the present invention. As shown in FIG 3A, the BGA
package 10 is made up of a sem conductor die (not
shown) nounted on a substrate 42 and a noul di ng

terial E Qcapsulatlng the sem conductor die to
U4t PaY dcleyed tp eingdh i §rBEGWAUCEE Padkagh ] § ﬁegrarc@ss:m Whether the
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DGR BHER (8 Ght BER s o e el ierdr bigps 1.

Each bond pad on the internal side of the substrate 12

is connected to a solder pad on the external side of
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b igach Engbidamest faue E@Eﬁﬁ : 4 ﬁtﬂlyt]’ﬁlgﬁm B‘t’ﬁﬁayh abtha four xalsed corners 54a of
sem conduct or . package 10 regardl ess of whether the
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di nensi ons or outline as t e sem conduct or package 10.
IFHe redeh dhkavesspectfe sdider bellnfande embott dhy atrectnmyintafigeice as shown in
I;&ggﬁabout 0.1 mmto about 0.5 mm dependi ng on the
& sions of the sem conductor package 10. As shown
in FIG. 3B and 3C, each reinforcenent franme 50 is in
the formof a quadrilateral ring. As shown in FIGs.
(29231 dcone ebpdivguheiriks reiptoemsnt frimeartee Eﬂ)lfhlasmantffmmWSO is made
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54a has a reduced hei ght of substantially half
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n%@cnéﬁneg ? 05a % dep p% %ﬁﬁ?{ B¥ 051‘%%}1?1% él{ce%%'}llp ?}f étglgnﬁé ant én%g ef embodiment,
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conducti ve i.nt erconnect

r el nf or cenent 50 allo
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shown in 23] In one enbodi ne ﬁ
rewﬁmcamm Hamatherewﬁmcamm HamaSOls

of coppe not her nbod ment ,
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chem cal etching, for exanple, using a

phot ol i t hogr aphi ¢ maski ng and etching process. The

hal f - hei ght thickness at each |inking nenber 50a may

be fornmed by controlling the depth of etching. In

anot her enbodi nent, the reinforcenment frame 50 is

formed by stanping or casting, followed by a machining

or etching process. O her machining nmethod, such as

| aser cutting is also possible. In yet another
enbodi nent, the reinforcenent frame 50 is nmade of
gl ass or ceramc. [0024] In one enbodi nent before
using the reinforcenent frame 50, the (inside or



7 nmoul ded sem conduct or package 10 surrounding the

i nterconnection pattern of solder balls or sol der
bunps 18. I n one enbodi ment, the reinforcenent framne
50 is attached to the package 10 by neans of adhesive
and delivered with a reinforcefent franme 50 attached

to em conduct or package 10 as an i ntegral device.
Pﬁu@ﬁgﬁﬁ@m%ﬁ’i%ain%kﬁ&e JOrwrpdinnihe dMeisentacHpR pEterh ¢f solder balls
el iiver r i.ca. fr ] tQr, .. oy
e ™| g AR R LT S EH S8 S aaghed to the
caibed] Ghy tiveny @i skhdsiconmbddiverd wifh 4 feénfoienfeor teame 0 attached to

f 50, The raised corners 54a._are.then aligned wth
%Bﬂ?gﬁgﬁmmgpﬁeaﬁhweﬁ@smhﬁ%@gval ieorint faOpesg eppodiment, the

RiFoichR eSOt A48L sOAIdS{ QYIRS 1§00 &af?cetm:fnﬁ 9%1§icqﬁdl%gi?1‘ﬁgckage 10.

the sem conduct or package 10 are also aligned wt
sol der pads on the PCB 14, the reinforcenment franme 50

A e N ORI
ftehfomehial Hldlel 6. bUNPSidR Edin@R DMeLe then aligned with corresponding
attachments areas/lands on the PCB 14 and the solder balls/bumps 18 on the bottom side of
the semiconductor package 10 are also aligned with the solder pads on the PCB 14, the
reinforcement frame 50 and the semiconductor package 10 are then fixed onto the PCB 14

by allowing the adhesive to cure or reflow the solder balls/bumps 18 in an oven.

[0026] In an embodiment, the adhesive is as epoxy glue. In an embodiment of the present
invention, the raised corners 54a of the reinforcement frame 50 and the planar surface 58
are coated with adhesive, and the reinforcement frame 50 and semiconductor package 10
are integrally mounted onto the PCB 14 in a one-step process. In a variation, adhesive is
applied to the planar surface 58 and the reinforcement frame 50 is mounted to the
semiconductor package 10 by curing the adhesive in a first step and then mounting the
semiconductor package-reinforcement frame assembly onto the PCB 14 in a second step.
In another variation, the reinforcement frame 50 is mounted onto the PCB 14 in a first step
and then the semiconductor package 10 is mounted onto the reinforcement frame 50 in a
second step. In any one of these variations, after the adhesive is cured, the semiconductor
package 10 and the PCB 14 are connected electrically and mechanically by solder
reflowing of the solder balls/bumps 18 in an oven. In a further variation, the mounting of
the reinforcement frame 50 onto the PCB 14 is cairied out by solder reflowing. In yet
another variation, mouniing of the reinforcement frame onto the PCB is by solder
reflowing while the mounting of the semiconductor package 10 on the reinforcement frame

50 1s carried out by curing of an adhesive,



[0026] In an enbodi nent, the adhesive is as epoxy

glue. In an enbodi nent of the present invention, the

rai sed corners 54a of the reinforcenent frame 50 and

t he planar surface 58 are coated wi th adhesive, and

the reinforcement frame 50 and sem conduct or package

10 are integrally nounted onto the PCB 14 in a
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sewaynductmpablexoad GtaralcsasdvercolVitetht eddiobndl ligvantage of stronger joints

LSEMm.C duct e sultin

B RBRRLLY SRR EN SR SOSaE RO il el bhumgy 8 joins
btheSE IREEdRIER T RRkagd BRnd Wet FCRIN 4%%@@&15@”1‘&)\7\@1‘ stresses both
t he Eresent i nvention, at |least part of the stresses

UBFETS @:1<slmp@é1ralﬁéh¢m@bﬁwslms froh msgltdh@utiaii@ewnw‘a game 50 according
r t n reLhf Qrce

1(;% Elg%zrfb?gpﬁ%}ts&sg Eﬂ\@éﬁﬁ?%ﬁﬁﬁ\e%seq aher g%@ Jo:¥1h1 eﬁgﬁxty of an
nﬁéglasseSCLeKWm@me@htwOmQPCBQird;ﬁtuﬂvalhﬁstrbténp 18 joints

are lower, thus, leading to higher sol der interconnect
reliability when a reinforcenent frame of an

RERodigen e t d «
{32%1caﬁgug¥§%u%%cI§g§§Qnggg¥aﬁﬁgngdﬁl?%iggggb?gagqgg'FH} 4
slidves meboifan cerent! fthameinb@cahsm framds 1 f@caki sivn in FIG 4, the

syttt b 50 ettt BCh ARy B a8 0 o A YRy radial linking
mfell%fsnl%OQB alcRBtrdlGRorBbr UNIETheSIOR Kt @hntln® Brch SPO&L ad §1 1116 previous

reduced. Thus, the stresses experienced by the $o
bal | /bunp 18 joints, especially those at corners of

t he sem conduct or package 10 are | ess severe. Wth the
addi tional advantage of stronger joints between the
rei nforcenent frame 50 and the PCB 14, the sol der
bal | / bunp 18 joints between the sem conductor package
10 and the PCB 14 experience | ower stresses both under
shock inmpact and thermal cycling. As a result, the

rei nforcenent frame 50 according to an enbodi nent of
the present invention inproves the solder joint
reliability of an integrated circuit package nounted



enbodi nent 50, has a full-height thickness, whilst the

i nking and central nenbers 160, 170 have a reduced

height. In a variation, the central nenber 170 is

optional. [0030] FIG 5 illustrates the use of the

rei nforcenent frame 50, 150 wi¢h a cavity-down bal

grid array packaging instead of cavity-up BGA

entrsidneeints hdesdnllheghe dritkingss, v{l@bez_’b]e iﬁﬂk@g #d central members 160,
orce

LRk R AR o B HERE bEf SEE0hbE Bfef RuEr i R

in FIG 6, the reinforcenment franme 200 has di mensi ons

Ig&fer than the outline dinmensions of the ' ‘
1 dofddctllopUryac kegise pd therisinforensai freme 56f 1 #havith a cavity-down

L fral ' , i tion.

e T R A M L O
These additional rows and colums of solder balls 218
e durm whi ch_ provi de extra mechani cal )
kN ?@9‘1 thﬁ]%tr?éewfdléf@ GSHIeh) ﬁaws 28 FeentAtng ipapabencphediment of
seni d:t
igﬁg]oe‘é?ﬁr}gﬁ%rﬁfo pg&Eg?\t%}l %12 : %, V\@g arlﬁ gl% ;ﬁ%a?}flb] gr gP:oﬁ(ﬂf as, dimensions
logkt $hal 18 avténdidsposeds af iehrersodudecter parkiagh.alhis embodiment of

or ne aro nt e. those sol der
g roheisreeen oo bl %ﬁ% riiesorksl blmierio Loyl Solder balls
BrRSEEPrdaian tRsO¥ILIBn AU S0 d8nPR! ISsAdd HflsP 18 may be

to reduce the stresses experienced by the active
dwirdies, whldhspro8jdei frxttahmsclv@ycal tshengibdodhe tshkler ball/bump 18 joints

i nforcenent fr O ac or dj nbodi,nment of
R RS GR  ALRET GACEiacal Gt DBnhGRL - TRAti4gE Smbediment, the
au&ﬁlbﬁ@smrstdiﬁ E@hhabbf gctmmotﬁantsmei 89k dehokdd Ntife eﬁ?fr&ﬁg peripheral
bet ween the sem conduct or package 10 and the PCB
CRiershapund peivgdgider orials. rowBosgmeldeblainn shasfackesly evnduct electrical
gﬁl igﬁ%g‘% s@gg %ﬂg‘]ﬁg]g%p ?Bé ?‘%r%{n@gn p é)\é}ﬂ ?ri% 1%]'838 reduce the stresses
ckpzhbahby ll& & tise Ab ldenshst 1@k npﬂtﬁskazgﬁ thOusd ohgir¥iBfdreement frame

B@Ckage size. [0032] In addltlon if the

2087 S gnonan Fmsﬁ%m@oi ofl Hs, Progryt iaventipre ogfa sspisgpnducies package
(i !

{EC SLEIPRIUN R Shogloife RALCAN 8 AEXIRLBARRT Wekage 10
andh tierft(ely i at Jad et nbebddipack age B@Golubsns of sbier balls 218 increases the
.enbodi gts of .t he semni conduct or g es descri bed
AP denly 8 ASEBIAUNIET ResEIesd y;sw,yfqr%glogp functions to a
s&ﬁ%bﬂﬁ@kﬁ%ﬁﬂ&@@qOkﬁﬁ%&mﬁ dé%@sﬁeSUbStrate 312 | ayer.

As shown in FI'G 7, thermal traces 320 connect the IC

wafer die 310 to a peripheral and | ower surface of the

QAR Py seob (s BestER BT iy Cop A BAIC B meal, the
rddfifobdegchCirghing 58105 004 b beedRbARLEQBRLustd AR heR sinkDP1G. 7 shows

200 for d|SS|pat|on for exanple, to the anmbience. In
a%Ofén&?étjpmtalbfm@méteércé%ﬁt pacheenBPBnAstinethe embodiments of the

S%I?%\H/lﬁ d(ﬁ \';ﬁ& & !B% rGt Vi asaglseg&ﬁll&%%ﬁjm b@aé(fge 3Pﬁ gogprises a

mofﬂédatoarpomaaSaﬁa's@1arnd1dP£a;b%ﬂ;4mp3m/1aga s gt 1ORAG. 7, thermal
chann to conduct heat away fromthe reinforcenent

“?9056’88538“%@16 Kogatey d’girfbl&ria apreainbe k! jowet Relmep the substrate
da13T le t |5t
e BT N e St & ABAYF AP AER MRSl ke operaton
sol der interconnect pattern to serve as therma
I nterconnects to conduct heat fromthe sem conductor
package 300 to the PCB 314. In addition, the
sem conduct or package 300 according to this enbodi nent
doing away with thermal interconnects provide a higher
i nterconnect density; accordingly a sem conduct or
package 300 with higher interconnect density woul d
al so provide a sem conductor package with extra
functions. [0033] Wile specific enbodi mrents have been
described and illustrated, it is understood that many



Il CLAIM5: 1. A sem conductor package conpri sing:

a reinforcenent frane operable for attachnent to a

peri pheral area around an interconnect pattern of the

sem conduct or package. 2. A sem conductor package

according to claiml, whereinithe reinforcenent frame
.ses_a planar surface interface wwth t

et o Reb o tbgé%g@écem@t framgeds tohdiBt ey dlé%E%ﬁ’@efm example, 10
{RE GRISIARE. faf lalﬂb eﬁ%"'BF{h%' IﬂcstcH? m‘é Bhid L RG ffg%%l ceflﬁpp?uachmcm

conprises a step t surface substanti ara
a:x @ast drethpl X3 14 lmnaﬁrab)aem oviied Avide mrclonductasr3 3|ﬂan khcg €CB 314. These

forcenent, frane

}?égll \28% % @éﬁgé{lﬁ};’)\ﬂgﬁ | Qﬂigl()ﬁlé' Q méfto Cptuct l?cat away from
t[]@'z@i‘n%lfé@ﬂ@ﬁ‘tt il RS0 afﬁp”ﬁ)()eﬁ?%] (ﬁl‘i’xﬂrﬁﬂﬁn&f 3488n the PCB 314. This
pol'ygonal outline has a full hei ght
embodiment 300 i1s advantageous where it is not posmblc to dedicate a central portion of
the solder interconnect pattern to serve as thermal interconnects to conduct heat from the
semiconductor package 300 to the PCB 314. In addition, the semiconductor package 300
according to this embodiment doing away with thermal interconnects provide a higher

interconnect density; accordingly a semiconductor package 300 with higher interconnect

density would also provide a semiconductor package with extra functions.

[0033] While specific embodiments have been described and illustrated, it is understood
that many changes, modifications, variations and combinations thereof could be made to
the present invention without departing from the scope of the invention. For example,
whilst a quadrilateral reinforcement frame is described, the reinforcement frame is not
restricted by its outline shape; for instance, it can have a polygonal or round outline.
Further, the reinforcement frame attachment area 54a, 154a need not be restricied to a
peripheral or corner of the reinforcement frame; for instance, intermediate or interior
attachment areas may be provided instead of or in addition to those at the periphery or
corners. Furthermore, the attachment area 54a, 154a need not be square or rectangular as

shown in the figures; for instance, they may be oval or L-shaped in area.



5. A sem conductor package according to claimd4,
wherein the corners of the reinforcenent frane are
di screte and the discrete corners are joined to each
ot her by linking nmenbers disposed to forma pol ygona
ring. 6. A sem conductor pa kage according to claim
nglﬂﬂﬁrein the corners of the reinforcenent franme are
te and the discrete corners are joined to each

l.ot heh sbhiypicoadicadr gackdgengmmpeiningrs. 7. A sem conduct or

ackage according to claim5 or 6, wherein the height
of eﬂag%ﬂﬁ‘%%%f Foershie §%ﬁb§¥%ﬁ‘t@%ﬁ foya atipherygatggpround an

inled @bt Qhut g REAERRNEDE pdkaEe at each corner. 8.
A sem conduct or package according to any one of the

precedi ng clains, wherein the reinforcenent frane is

operabl e. for mounting onta.the sem conductor package .
2-by roanG Bl 20y S TR BRI TR fame
coRQERESh pandouaaye PReret withehdsaaesidigof hakag. Wwherein

the reinforcement frane is selected fromthé foll ow ng

material: netal, glass or ceramc

a ]

3. A semiconductor package according to claim 2, wherein the reinforcement frame

comprises a step-height surface substantially parallel to the planar surface.

4. A semiconductor package according to claim 3, wherein the reinforcement frame
forms a polygonal outline and the height of the reinforcement frame around each corner

of the polygonal outline has a full height.

5. A semiconductor package according to claim 4, wherein the corners of the
reinforcement frame are discrete and the discrete corners are joined to each other by

linking members disposed to form a polygonal ring,

6. A semiconductor package according to claim 4, wherein the corners of the
reinforcement frame are discrete and the discrete corners are joined to each other by

radial linking members,

7. A semiconductor package according to claim S or 6, wherein the height of each
linking member is substantially half the full height of the reinforcement frame at cach

corner.

8. A semiconductor package according to any one of the preceding claims, wherein
the reinforcement frame is operable for mounting onto the semiconductor package by

means of adhesive.



10. A sem conductor package according to claim?9,

wherei n the sem conductor package further conprising

one or nore thermal traces connecting a sen conductor

die to the reinforcenent frane. 11. A sem conductor
package according to any onel%of cl ai ms 4-10, wherein

each 3 A~ [V § .nf.Qr Nt L Iy
O oper Aoy e p b et A O 1 S SR LR YeedeM s, wherein
thpreinfoecknaint Graint ibsdocdddrons tiedbiav g md@ialAmetal, glass or ceramic.
sem conduct or package according to claim 11, further

conprising PCB/ substrate attachnent area di sposed on

ne [rgc [ o k3- sem.gQr 1 OFomio .

oA L0l (PBEETRE e 12 o AT h semiconducto
paskegechnmbent carmiing oiteha ipeierthedhat ivacaesi donbeading aosemiconductor die
tarps} rare col ori ses one or nore thernmal conductive
VISR ARG of nprovi ng the sol der joint

reliability of a sem conductor package nountable on a

printed circuit board (PCB) or circuit substrate, the
Unet hddeadrdigphgackapu aedongng lie aserngorfdeleinsr 49 fc khgein each

3, el g franes .o rein t
ooPle e BT FEh R, ine vont TR b Culi Bty gy ot
arpack agened cecpebdapher aibs@dtea around an i nt er connect

pattern of the sem conductor package and the
reinforcenent frame is nountable on a PCB/circuit

ubsirat.e: A d [ tQ..cl ai Aot o iy
1Z\Sjvher}éi %Elggoa&%oﬁntéﬁ%&%oﬁ%‘r&@g(g@ gtghecg?@e cII:[LFr i]1?1irgﬂm§ndL omprsing
PUBeniestiatesaiachmaeit nfea rdéspogmt onf an@re nicae finking aldnebeon t he
PCB/circuit substrate by adhesive curing. 16. A
met hod according to claim 14, wherein said nmounting

1bet weeBMiBIR SN CRRECIRErRACKAYSHANE drhe . _whereilb\}]he attachment
rei nforcenent frame conprises adhesive curing, I'le
area of the printed circuit board or substrate comprises one or more thermal conductive

vias.

14. A method of improving the solder joint reliability of a semiconductor package
mountable on a printed circuit board (PCB) or circuit substrate, the method comprising:
mounting the semiconductor package on a reinforcement frame;
wherein the reinforcement frame is mounted to the semiconductor package on a
peripheral area around an interconnect pattern of the semiconductor package and the

reinforcement frame is mountable on a PCB/circuit substrate.

15. A method according to ctaim 14, wherein said mounting comprises adhesive
curing and wherein said reinforcement frame is mountable on the PCB/circuit substrate

by adhesive curing,.

16. A method according to claim 14, wherein said mounting between the

semiconductor package and the reinforcement frame comprises adhesive curing, while



I n nounting between the reinforcenent frame and the
PCB/circuit substrate conprises reflowi ng of solder in

an oven. 17. A nethod according to claim 14, wherein

said nountings are carried out in a one-step or

two-steps process. 18. A method according to any one
ol BU2b TRt R e HED SR LRLDR, BEHB by compris

refiowiesgendien salvder pads on the PCB/ substrate and
aligning attachnent areas of the reinforcenent frane
W th respective attachnment areas on the PCB/circuit

ubst r at .0k 3, | , ive ar. reflow ..
AR AL oS0, Bl S BTN B O LAY T e
stypharieiorst¢erscesnf or cenent frane attachnent areas are
sel ected furthest fromthe neutral axis orthogonal to
the surface of the sem conductor package nountable to

14 he RGBhisibbsAlR BIRPERE ¥F claidQ 145 m{ntflﬁ’cq BRGALIHE B8 @igning

_claim 19, wher ei n one or nore additi’onal reinforcenent
inferepmpedis vhdenenticadeet(s padkegapethsbe eotreghonding rsoldi pads on the

the reinforcement frame attachnment. areas.. 21.. A .
PNl R B el s o p P R Lo TR 95, it pespective
atfabien&ie Ak 20 BH Ued T BRACK AAMsHAtE HRBF toCRMRE 0T 8F: ANSIRY or reflowing

nore thermal traces connecting a sem conductor die to

oftsakler.ei nf or cement frane.

19, A method according to claim [8, wherein the reinforcement frame attachment
areas are selected furthest from the neutral axis orthogonal to the surface of the

semiconductor package mountable to the PCB/substrate assembly.

20. A method according to claim 19, wherein one or more additional reinforcement
frame attachment area(s) is/are selected intermediate to the reinforcement frame

attachment areas.

21, A method according to any one of claims 14-20, wherein the semiconductor
package further comprises one or more thermal traces connecting a semiconductor die to

the reinforcement frame.

22, A method according to any one of claims 14-21, further comprising:

mounting the reinforcement frame on the PCB/circuit substrate.



22. A nethod according to any one of clains 14-21,
further conprising: nounting the reinforcenent frane
on the PCB/circuit substrate. 14 Semni conductor Chip
Packagi ng Wth Rei nforcenent Frame ABSTRACT [ 0034] The
present invention provides a réfnforcenent frane (50,
150, 200) operable for nounting onto a peripheral area
around an interconnect pattern of a surface-nount
sem conduct or device (10) and a nethod of inproving
the sol der joint l-1 abkl i, f &, ' tor
package nnuntablgégﬂ&gg%9¢h¥ggng?Pgﬁgéﬁgggﬁ (PCB) or
circuit substrate. [OQ&?]fFIG. 3C]£or publ i cati on
emnforcement Frame

ABSTRACT

[0034] The present invention provides a reinforcement frame (50, 150, 200) operable for
mounting onio a peripheral area around an interconnect pattern of a surface-mount
semiconductor device (10) and a method of improving the solder joint reliability of a

semiconductor package mountable on a printed circuit board (PCB) or circuit substrate,

[0035)] FIG. 3C for publication.



