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LVULTI -CH P CH P SCALE PACKAGE BACKGRAUND~OF
THE INVENTION 5 Field of the Invention The invention
relates to a sem conductor packagi ng structure, and nore

parti-cularly, to a nmulti-chip chip scal e package (CSP). Description
of the Related Art 10 As tjhe technol ogy of sem conductor
fabrication grows nore and nore advanced, the relevant techniques
have to be further devel oped to coordinate the requi renents of the
sem conduct or devi ces. Theviahnicatp OCHIP RCALESBAOK AGE sem conduct or

device typically includes three stages. In the first stage, an epitaxy
technique is used for the formation of a sem conductor substrate.

Sem conductor 15 devices such as netal - oxi de sem conductor (M3S) and

mul til evel interconnection are fabricated on the substrate in the
second stage. The third stage is the packagi ng process. It is now a
| eading trend for fabricating a device or an electronic product with
athin, light, and small di nBASK@GROUND OFSTHRANNENTHOYher integration for

sem conduct or devices. In ternms of packages, many techni ques such as
chip scalﬁ pﬁFe'&?‘QiethcheBﬂloth' p 20 nodul e (MCM have been devel oped to
obtain a high integration. The devel oprrent of t he fabrl cation

technique with a Jlne width of 0.18[err evoke ef\ i nterest and
i ntensi ve resear clll“f JOYSeReFelE 1B ad e ’H%O €105 gRAc ?ﬁ‘l‘xgres rycfure, sq?‘ﬁu‘goffne

of the very i nportant package techniques to arrange nore than one
chi ps into apstiaghsdy,faekage-chiprchip scale package (CSP).

Description of the Related Art

10 As the technology of semiconductor fabrication grows more and more
advanced, the relevant techniques have to be further developed to coordinate the
requirements of the semiconductor devices.  The fabrication process of a
semiconductor device typically includes three stages. In the first stage, an epitaxy
technique is used for the formatioh of a semiconductor substrate. Semiconductor

15 devices such as metal-oxide semiconductor (MOS) and multilevel interconnection are
fabricated on the substrate in the second stage. The third stage is the packaging
process. Itis now a leading trend for fabricating a device or an electronic product with
a thin, light, and small dimension, that is, with a higher integration for semiconductor
devices. Interms of packages, many techniques such as chip scale package, multi-chip

20  module (MCM) have been developed to obtain a high integration. The development of
the fabrication technique with a line width of 0.18um has evoked a great interest and
intensive research to further decrease the package volume. It is thus one of the very

important package techniques to arrange more than one chips into a single package. In



z2- a multi-chip package, chips of processor, nmenory, including

dynami ¢ random access menory (DRAM) and flash nenory, and | ogic
circuit can be packed together in a si ngl e package to reduce the
fabrication cost and the packagi ng vol une. Furthernore, t he signal

transm ssion path is shortened to enhance 2hRe efficiency. The multi-chip IC
5 packagi ng technol ogy may al so be applied to a nulti-chip system wth

vari abl e functions and operation frequencies, for exanple,
1. A system comphi-dés paekage.yclipi ph promassoopn@nessm@udm$§vwmr>srandmpae¢qs@r s,
and i nductors. 2. A system conprises nenory chips (DRAM,

l ogic circui tm&ﬂérgs(Dlﬁﬂdl) ahfl ﬂasmﬁ&)ﬁ hih@Yogit! Aehit"@ADEe packed together in a 3.
A system conpri ses anal og ch | ps, logi¢ circurt chips, menory chips

| udi DRAM d
I('n”:;l ; ! ]n-g a sg&lﬁlgﬁ,e(i%e tglrc {IF n@ﬁ?éﬁtwﬁﬁ%ﬁs 19({ fhcﬁa a?a%&nf&o\ydh]x ?9_ | l'é ﬁ\}gf&ﬁ 6§lircnt ed

circuit board (PCB) is typically applied as a substrate of the to
carrier of a thesbighaldrgngmisgign pathogyg @tellﬁéﬂ‘ée'ﬂhﬁﬁﬁe Bsebsiepy .- 15118H’é”1§tf|11§’r% on
t he substrate 10 by insul ation glue 14. The bondi ng pads on the chip

12 are el aCt rpacideing RARGIGEE MY talbot Be dpplitd nal & maltitdiép system Siths Virdbée 10
by conductive wires 16. In addition to wre bonding, the connection

bet ween t he (‘fmcql f’gaﬁ]ﬁoﬁ I%Insf% sil et U jcal so be established by flip

chip or I"a secip connection (C4) with the formation
of a bump. A resm 18 is 20 wused to seal the chip 12, and the electrical
connection bet weerl- t He SYHEN EOMRBREGECRAR ghips, micr PERSSAS,EPISATSe CHRSHATSe an
be achi eved by ball grid array (BGA) which use solder balls 20 to

connect the taadinduatoss.on the printed circuit board. The drawback of this

2. A system comprises memory chips (DRAM), logic circuit chips, and
10 memory chips (Flash memory),
3. A system comprises analoé chips, logic circuit chips, memory chips
(including DRAM, SRAM, Flash memory), resistor, capacitor, and inductor.
In Fig. 1, a conventional multi-chip module is shown. A multi-level printed
circuit board (PCB) is typically applied as a substrate of the to the carrier of a multi-chip
1S module. More than one chips 12 are adhered on the substrate 10 by insulation glue 14.
The bonding pads on the chip 12 are electrically connected with the terminals on the
substrate 10 by conductive wires 16. In addition to wire bonding, the connection
between the chip 12 and the substrate 10 can also be established by flip chip or
controlled collapse chip connection (C4) with the formation of a bump. A resin 18 is
20 used to seal the chip 12, and the electrical connection between the whole package and a
printed circuit board can be achieved by ball grid array (BGA) which use solder balls 20
to connect the terminals on the printed circuit board. The drawback of this

conventional multi-chip module includes a large surface is occupied since chips are



conventional nulti-chip nodule includes a |arge surface is occupied since
chips are - 3-

packaged on a sane side of surface. Therefore, the volune of the package is
| arge, and the signal path between chips is long. In addition, though
t he vol une of the package can be reduced by using flip chip technique
to achi eve the connection between the chip and the carrier, a known
good die (KGD) nethod has to be used for testing. Alow 5 yield and a

hi gh cost ar epackapedpesisamedide of surface. Therefare fthe volamesHthapackige i birgerangf
package, a face to face multi-chip package is di scl osed in US Pat ent

no.5, 331, 235. l RigdhhOpath bhiietn FHIps iis fhgP PR&&AGEN, ARGURhI the Sofunke of the pacighs
30 and 32 disposed face to face by way of tape autonmatic bondi ng(TAB). For

h fi | ead di (11B), hi_ps: i .36
Lo 50 of eot o REs RRAEVLTHG ChR el R e Sopl LR BB Ipdthip

bondi ng (OLB), the _ chips 30, 32 connect to a |lead framne 40. A sol der
bal | 42 is foandeldie setrigachkndien ghvgdic (KGD) gpthogohastpdecyseddomigsting A v
filmcarrier 38 and the |lead frane 40 are then nol ded resin 44. This

mul ti - chi p pagkidgad u9esh d3pareauisqb@tliieg. bondi ng techni que. The
el ectrical connection between chips and printed circuit board is achieved

DY anori seton pot T8l Qi hENLILGEME (AR RTRAERES Sl B BLOR! s

transm ssion path 1s tion, a large thi ess and

surface area are resulted by usjng the . l.di ng. material (resin)  of
Package. . Thelaapien BB TAGY 1 Hathiti, Tafie Zhnaatt-tp Peckiee bRRToR A%

not effective. Moreover, this kind of package can not be applied to high
frequency pr ochipst 30 and?82 disposed face to face by way of tape autom&idMMEgTABE For
| NVENTI ON
the part of inner lead bonding (ILB), two chips 30, 32 having bumps 34, 36 to
10 electrically connect the film carrier 38. Iﬁ the part of outer lead bonding (OLB), the
chips 30, 32 connect to a lead frame 40. A solder ball 42 is formed between the chips
30, 32. The chips 30, 32, the film carrier 38 and the lead frame 40 are then molded
resin 44. This multi-chip package uses tape automatic bonding technique. The
electrical connection between chips and printed circuit board is achieved by the
15 instailation of a lead frame or other carriers. The signal transmission path is
lengthened. In addition, a large thickness and surface area are resulted by using the
molding material (resin) of package. The applicability is reduced, and the heat
dissipation is not effective. Moreover, this kind of package can not be applied to high
frequency products.
20
SUMMARY OF THE INVENTION

The invention provides a multi-chip chip scale package with a reduced thickness

and surface area. The surface area is substantially the same or slightly bigger than the



Jhe invention provides a nulti-chip chip scale package with a reduced

t hi ckness and surface area. The surface area is substantially the
sanme or slightly bigger than the

-4- | ar gest chi p bei ng packaged therein. The nmulti-chip
chip scal e package has a shortened signal4rTansnission path to

enhance the performance of the chips. The multi-chip chip
scal e package menti oned above has an enhanced 5 per f or mance of heat

di ssi pat i on. larf¢secliip&eindipseliaged thskeizan be perforned by ways of met a
plate or printed circuit on a printed circuit board, or alternatively, by
an additional The h@ati-clipsatiipatilepaeigartas asshortened signal transthissiad diathi tn,
the test of chip package can be performed during package process’

wi t hout wusin n - LAl o 10 To achi eve the
above-nentio%gﬁugﬁpggggggﬁgﬁgggggggagé, a multi-chip chip scale

package is provided. Afilmecarrier is used to carry two chips_in_ different
si zes. Usi nd b1 Mplteship tCE'(Phr?F%]‘Ge,pa‘E §§emt69@0 i pEOAT gha i gff)og@gmcc{
face-to-face on two sides of the filmcarrier. The chips each has_ a
bunp connsct ipagotmmnthef hedtndissipatioer . The heatsdisipation can be perfareed &1y ways of
infilled between the chips, while the other side of each of the chips is

bared. 15 é@ﬂgﬁi& ngﬂ)rynte%a?clﬁmpé<m§@d efrclilBodR@ W alermbsvel g dycachddansal he

per f or mance I ssipation is enhanced. Moreover, conductive

wires are forned.on the filmcarrier to directly connect an external
signal . The FYMHISIRAHAMERRAAYSR path is shortened with goi ng t hrough
an additional carrier. VWi |l e arrangin mul ti-chip chi

scal e package on dn pddiiomdheitest of chipazackaget ¢ bwrg’r't’ﬂg sluRBg PAckass pé‘?‘iﬁgs
directly connected to a printed circuit or netal plate on the printed
without using known-good die method.
10 To achieve the above-mentioned objects and advantages, a multi-chip chip scale
package is provided. A film carrier is used to carry two chips in different sizes.
Using flip chip technique, these two chips are disposed face-to-face on two sides of the
film carrier. The chips each has a bump connecting to the film carrier. An insulation
material is infilled between the chips, while the other side of each of the chips is bared.
1S Accordingly, the thickness of the package is reduced, and the performance of heat
dissipation is enhanced. Moreover, conductive wires are formed on the film carrier to
directly connect an external signal. The signal transmission path is shortened with
going through an additional carrier.
While arranging the multi-chip chip scale package on a printed circuit board, the
20  chip may has a side directly connected to a printed circuit or metal plate on the printed
circuit board to provide an advantageous the heat dissipation. An additional heat

dissipation apparatus may also installed on a surface of the other chip in the far end of

the printed circuit board. The heat dissipation effect is thus further enhanced. In



circuit board to provide an advantageous the heat dissipation. An

addi tional heat di ssi pation apparatus nay also installed on a surface
of the other chip in the far end of the printed circuit board. The
heat dissipation effect is thus further enhanced. In

- 5- addition, at |least one locatimg hole is forned on the
insulation filmand filled by the insulation material, so that the
chip can be caonnected to the filmcarrier re stably.. Thus, . an

i nproved packEgiRE YulERSt tpe dAcRtiAS @%&n@’é‘&i%é’l‘li ti?)i“l“’l“i%}‘oar@“b%‘idaﬁn%‘éi by the
Both the foregoing general description and the foll ow ng detailed

descri ption ansilatioh matex@npd dray tlaendhigxqah dheatomngctedh ko thenfinacariaptmore stably.

restrictive of the invention, as clained. L BRI EF
DESCRI PTI ON' Ginyd His i PRBAWENSRckaging quality and anfdnBaHc@d fc1BBAWG aft (beA¥&Nt i onal
mul ti-chi p nodul e package; Figure 2 is a cross sectional view
showi ng a conventi; face-to-face milti-chi 1 nodul e package;

Figure 3is a cr oggort]@g]ftfglc?ﬁgﬁ%\ﬁea%alsqﬁw‘?{bona‘mﬁﬂp? ?O-”coﬁ‘fl% @?{f" ‘%scgcg?rg%i?gcal{%ge
ina preferred enbodi nent according to the invention; ]

Fi gure 4ASt o ereplasy a0 explangtonnemzend eredot Festrigsive PE thedavantipp.dis pkamed.
according to the invention; 15 Figure 5 is a cross

sectional view showing a filmcarrier with locating holes in a

preferred enbodi nent according to the invention; and Fi gure 6A

and Figure 6B are cross Se?ﬂl@ﬁ@ES‘@lﬂﬁI(ﬁgﬁﬂﬂg Iﬂ?\AbQNI'ﬂ”tgéi -chip chip

scal e package in the invention to a prin circul oar d.

Figure 1 shows a conventional multi-chip module package;
Figure 2 is a cross sectional view showing a conventional face-to-face multi-chip
10  module package;
Figure 3 is a cross sectional view showing a multi-chip chip scale package in a
preferred embodiment according to the invention;
Figure 4A to Figure 4D are film carriers in a preferred embodiment according to
the invention;
15 Figure 5 is a cross sectional view showing a film carrier with locating holes in a
preferred embodiment according to the invention; and
Figure 6A and Figure 6B are cross sectional views of applying a multi-chip chip

scale package in the invention to a printed circuit board.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
During the process of packages, several stages are typically included:
[) Selection of carriers: types of chips have to be selected according specific

requirement, for example, lead frame, film carrier, or printed circuit board. The film



20 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

During the process of packages, several stages are typically included:

1) Selection of carriers: types of chips have to be sel ected according
specific requi renent, for exanple, lead frame, filmcarrier, or
printed circuit board. The film -6 -

- 6- carriers are commonly used for the technique of tape automatic
bondi ng ( TAB); 2) Electrical connections between chi ps and
carriers: CUlch@RE fe chasRiyaises faubdtechnique aftapd ausorbaticbanging (TAB)aut omat i c
bonding, and flip chip or controlled coll apse chip connection (C4)

have been devel opgsl FARGh M O6d kiR bet@ES chips and carriers: chrreRag kegtiqid sdevi ce

sealing: chips and’carriers are covered or seal ed by resin, " ceramc

or ot her packagi ng materi to protect the device t _
connect i ons BétWEeRoR gé’cﬁlnﬂ)@‘&’rﬁ) tieponding. i3 g hip°&hif be &%“8“!“?%0@]’3? bg'ﬁ?p a
cross sectional viewof a nmulti-chip chl(ﬁwscal e package i s shown. I n

t he i nvent i orpntastion lTHhase beancies@lopid andawidebrused; adzes are packed into one
package 10 wth a size substantially the sanme as the bigger one between

the chips50 and 32paf@Ge and dev1€é<§é|§l?h%,clﬁﬂﬁﬁanﬁhhﬂlc'i@arb&svﬁc& or §eated Y 8in,
| ar ger than the surface area of the ip52inthis exanpl e shown as

Fi 3. L
olt ﬁer devi ce§emﬁé@a9rd?tﬁ§r P%‘:ktaﬁ‘é‘gR%gflf? %r&recf:rw% g?’ '} Idrﬁ3 E%WS. %’rld g%c i's

chosen in this enbodi nent. As shown in the figure, the f| | mcarrier 58
conprises an congectipmsshetwedndhe ehipsramithg saT€BRduct i ve wires 56 on the
insulation filmb54. Since the conductive wires 56 of filmcarrier 58
have a thinner andn fﬁ%fﬁ%ﬁroﬁ seetishavieompar mdlti-chip chipsscalenphckagevis shiowss
used in other kinds of carriers, this kind of package can be applied
in high fr CaYE %Y inggr%b(ﬁ?two chips 50 and 52 with different sizes are packed into one package
10 with a size substantially the same as the bigger one between the chips 50 and 52. For
example, the chip 50 has a surface area larger than the surface area of the chip 52 in this
example shown as Fig. 3. Chips may include DRAM, ROM, LOGIC or ANALOG
circuits, or other devices. Regarding to the selection of carrier, a film carrier 58 is
chosen in this embodiment. As shown in the figure, the film carrier 58 comprises an
15 insulation film 54 and conductive wires 56 on the insulation film 54. Since the
conductive wires 56 of film carrier 58 have a thinner and natrower dimension compared
to conductive wires used in other kinds of carriers, this kind of package can be applied
in high frequency device.
The technique of flip chip (or C4) is applied to achieve electrical connection
20 between the chip 50, 52 and the film carricr 58. By the flip chip technique, the
thickness of the package can be reduced, and the signal transmission path can be

shortened. The chips 50 and 52 may comprise several devices on surfaces 60 and 62

thereof, respectively. Bonding pads (not shown) may be formed on the surfaces 60 and



The technique of flip chip (or C4) is applied to achieve el ectrical
connection 20 between the chip 50, 52 and the filmcarrier 58. By the

flip chip technique, the t hi ckness of the package can be reduced, and
the signal transm ssion path can be shortened. The chips 50 and 52
may conpri se several devices on surfaces B0 and 62 t her eof

respectively Bondi ng pads (not shown) may be fornmed on the surfaces 60 and
62, while bunps 64 and 66 are fornmed on these bondi ng pads. The

chi ps 50 a”dé’é?wlﬁre%umps 64 an@I'G‘Spf?éﬁﬁim‘éﬂbh thae Bofding padsac 18 2hip6 SORRASD bk
sides of the filmecarrier 58 |a t he bunps 64 and 66, the chips 50

d 52 I al I A f
o o2 P WA S FEREE, S R8s g s, AL LOARE 87

si de 5 of the filmcarrier 58 as the insulation f|In154 The packa
can thus be bhinpperd. andy 66, the chingdp® jasd, 52 rse RlsryacaHs ‘Eﬁ““t"l’fédchf\pp er,
preferably connected to the conductive wres 56 at inner ends of the

conducti ve Wall&tib® isreidpokytht ltBip wishib dinatler dizd, thabis, dleshipy82] in the samefsidem a
cross sectional view thereof. Wereas, the bunps 64 of the chip 50 are

referabl c d ondi n
Do the 1o SPHEHES ?&%ﬁerfﬂfas @E‘IHS%‘*I% M 58 e PacRA B GO[ERRONA 1O
th I t. bet dt d t ]

56€camu§2d' ESQ‘EFQP%‘I bt PaMPL56 6 treckbin POAIRIBIEbly cOMMEglef i 18 GO Gl e

avoi ded. In the part of package and device sealing, an
i nsul ati on nA6 et imler 68dssoittheawnductive veipesx§6 bsseti b dhambutatibh ddmbet wbsenveadhe
chips 50 and 52. It is worth nmentioning that the 15 insulation nmaterial

15,1 | el Yng MR Dt e gt
Sln IIEZ; SI;] anare{galﬂyogpplhgct%gs ﬁ%gl?g cglgduacIlse SRy %I p051 I:IoIIg %oIrggpoggﬁlIéa € the
10  insulation film 54 on the other side thereof. In this manner, the misalignment between
the bumps 64, 66 and the conductive wires 56 caused by deformation or dislocation due
to junction stress is avoided.
In the part of package and device sealing, an insulation material 68 such as
epoxy is used and filled between the chips 50 and 52. It is worth mentioning that the
15. insulation material 68 is filled between the chips 50 and 52 only to protect devices on
the surfaces 60 and 60 of the chips 50 and 52. Whereas, the other sides 70 and 72 of
the chips 50 and 52 are exposed to reduce the package dimension and to provide a heat
dissipation path.
Since the conductive wires 56 of the film carrier 58 are used to achieve signal
20 transmission externally without an additional carrier, the signal transmission path is thus
reduced. As shown in the figure. the conductive wires 56 are then bent and configured

to form the curve or shape as specifically required. The forming process of the

conductive wires 56 and the subsequent surface mount technique (SMT) between the

This Sheet Has Been Replaced THIS SHEET I’IASI BEEN

[T FPLAED




di ssi pation path. Since the conductive wires 56 of the film
carrier 58 are used to achieve signal 20 transm ssion externally w thout

an additional carrier, the signal transm ssion path is thus reduced.
As shown in the figure. the conductive wires 56 are then bent and
configured to formthe curve or skaPe as specifically required. The
form ng process of the conductive wires 56 and the subsequent surface
nmount techni que (SMI) between the

- 8- CRLHElil Y Rirkd 56 8ndPH pARLd irphit Bbad atd préet teclindqued waiich geinot to be

t echni ques which are not to be i ntroduced here. Fig. 4A

to Fig. 41) arte (gdrlw ews of several exanples of filmcarriers. The film
carriers are?[ﬂdf‘ﬁ St roduced here. In Fig. 4A, the film carriers 58

conpri ses 5 insulation film54 and conductl ve \m [es 6, for eﬁqnﬁl e,
copper wires, arr&igydé orfig D are top viens AT SLYSH KRR HT IR) spisrs.  Thedm
conductive wires 56 are in a strip shape and fl exible before bei ng

packaged. | ncauiematel Guriepduesdwend ltehe ihsFigt4Antlid fimsaartiers S&admpgises
hol es 80 at two ends thereof to advantage the conveyance of filmcarrier

58. Fig. 4A msulau I?@I;{Y%ﬁﬁaéifd éfglit‘f @ive vaifesdd. for! Xaghple aspriea Mlitek Satfing¥d b& She

Only the outer end conductivé w res 56 are in contact with the
i nsul ation fil ) mcarr e

free-floati n@“ﬁr"r‘hﬁ‘@n@é‘nﬁﬁsi dupisplly, ng F‘Hgiﬁlfté\’(f Hhres 6 Be Fid§ ?ﬁ@ﬁhﬁ gﬁ%gﬁ%&
with inner ends of the conductive wres 56. The inner ends of

conduct i ve wibefese béing grackdged. bl pusinetiopeuiuatern e gsulasion Helny pédas Il%%ﬁu?&wg
ring 82. In Fig. 4C, a filmcarrier 58 having a corner supported ring

84 inside of yhhe shngwhébh@therbaf to advahége 'tl$e &di@erancd b fikarcagier S8PPBIg. dd
ring 84 having corners connecting with insulation filmb54. Wth

the aid of t@ fows’ 2 film chrei%(r)rvh?h Iorr{gn%agélcanhré%elc Q%H.Ctb}{ﬁ' We' &fter ends of the

10  conductive wires 56 are in contact with the insulation film 54.
In Fig. 4B, a film carrier 58 having a free-floating ring 82 inside of the insulation
film 54 and connected with inner ends of the conductive wires 56. The inner ends of
the conductive wires 56 can thus be positioned according to the free-floating ring 82.
In Fig. 4C, a film carrier 58 having a corner supported ring 84 inside of the insulation
15  film 54 is shown. The corner supported ring 84 having corners connecting with the
insulation film 54. With the aid of the corner supported ring 84, the conductive wires
56 can thus be firmly disposed on the insulation film 54. The materials of both the
free-floating ring 82 in Fig. 4B and the corner supported ring 84 in Fig. 4C can be
selected from an insulation material, preferably, the material of the insulation film. In
20  additions, both the free-floating ring 82 and the corner supported ring 84 may be taped
on the conductive wires 56 or be formed integrally with the insulation film 54.
To improve the fixture of the insulation material 68 filled between the chips 50

and 52 in Fig. 3, an improved film carrier is disclosed in the invention as shown in Fig.



56 can thus be firmy disposed on the insulation film54. The materials of
both the free-floating ring 82 in Fig. 4B and the corner supported
ring 84 in Fig. 4C can be selected froman insulation material,
preferably, the material of the insulation film In 20 additions, both
the free-floating ring 82 and the corner- supported ring 84 may be taped

on the conductive wires 56 or be fornmed integrally with the insulation film
54. To inprove the fixture of the insulation naterial 68

filled betwegp t %c?&%rxﬁ% 58 comr?r@&da edrmbNsuppBrteBrin@ B4 kMR YEHigl M On

carrier is disclosed Int invention as shown in Fig.

-9- D. The fiplmcarrier 58, conprises.a cqr . supported ring 84
Similar to Fil cofees gfhe cormer sypported FRERY, ik foles fioin lRRb Phetdnitly 54,
| ocating holes 86 in a shape, for exanple, a cross shape, round
shape, rect angsh ahapshegpad skapeotcaanggenshepe. o asheraeomsine shepenat farmed.  In
Fig. 5, while the insulation material 68 is filled between the chips 50 and

52 within a fid s wiARGRe aSuRlONMAs i 58 idaBled lbetwechrtagreni@8 50tahe sRoealiinng
holes 86 are filled with the insulation material 68. As a

consequenge, the fixture of the insulati terl . i ed,
and the f ?xi ﬁ%nggf %Sesg]towble%sv@g nJ]atS]ﬁ'ém% hﬂraﬁltéé gg’ H%Zl%gé]tg{gt %gcgf ?? Mmc g}lF ? ev?fﬂg@\’cl S
enhanced. . ) Fig. 6A and Fig. 6B show the application af ,
mul ti-chip chisylatienneaterist 68ge ASiR EONSATNCRPS: 1he Hxrs eﬁme Iggaipn ‘RatﬁFlﬁlng%bF
circuit board 100 typically conprises a substrate 102 and printed
circuits 104impehvidiGandTine finihs effattebet@eer the Ehaps 6Q,afpblaed the filrhtdardeve is
printed circuit board forned by |lam nation. The material of the printed
circuits enhdragd udes, for exanple, copper foil. In the invention, the
printed circuit Yoard 100 electrically connects with the conductive
Thus

}tMr ;ﬁi mSS s;)](c)nt B:t LiF :‘g;n 6 &K 'tfgé 62%8)?1&%:%; é‘gtai’ iGafign of 2 H%I?tti'ééi%r%iha{r%g@?flﬁlf?gﬁmiaeve
10  printed circuit board. A printed circuit board 100 typically comprises a substrate 102
and printed circuits 104 and 106. The substrate 102 is, for example, a multi-level
printed circuit board formed by lamination. The material of the printed circuits
includes, for example, copper foil. In the invention, the printed circuit board 100
electrically connects with the conductive wires 56 of the film carrier 58 directly. Thus,
15 the signal transmission path is shorter compared to the prior technique which achieve
the connection between the conductive wires of the film carrier and the printed circuit
board 100 by, for example, surface mount technique. In the invention, the insulation
material 68 is infilled between the chips 50, 52 to leave the surfaces 70, 72 exposed.
While disposing the package of the chip 50, 52 onto the printed circuit board 100, the
20 surface 72 of the chip 52 may directly connected to the printed circuit as shown in Fig.
6A and Fig. 6B. While the surface 72 of the chip 52 is in contact with the printed
circuit board 100, an enhanced path for heat dissipation is provided. For example, the

printed circuit 106 may be connected with the ground on the printed circuit 106 to



t he connection between the conductive wires of the filmcarrier and the

printed circuit board 100 by, for exanple, surface nount technique.
In the invention, the insulation material 68 is infilled between the
chips 50, 52 to | eave the surfaces 70, 72 exposed. Wi | e di sposi ng

the package of the chip 50, 52 onto the-ptmed circuit board 100, the 20
surface 72 of the chip 52 may directly connected to the printed circuit as

shown in Fig. 6A and Fig. 6B. Wiile the surface 72 of the chip 52 is
in contact widnarph€cPfirfit€drea. As Ttdmuquienbozhe he@disupationtrdfeclets warhvddor
heat dissipation is provided. For exanple, the printed circuit 106

may be connecfe aq Wohh I’n%q dgsrs Hg hardtEs PH3 MichthsG Heatlbihk P8 he@ spreader may
- 10 - e rea. As a consequence, the heat

di
R ekl il B e B T

over the surface 70 of the chip 50 at a far side of the printed. CII’CUIt 100
to pr ovprdeida ahieat didsisatiquapdtio forptat lehfpo$0-t Hia Tiai o3 5bC pagkage ds tusped ppe
package is turned up 5 side down while disposed on the printed circuit

board 100.5  side down while dnsbos‘c§ oh%é%ﬁuﬂéﬁ SgbvitfardIB00Ng the filmecarrier, a
test of the chip package can perforned duri ng packagi ng process

W t hout enpl oyi ng e]é I}Se tocgg \l/lg ed tPa us1r}g(,l %Qgrle{ hetestdbieth'gf'cthg‘fs)g%cljaﬁﬁan Lbe

cost can be reduc advant ag
i nvention includes at least: 10 1) The, th ckness lbﬁgéfsurface

area are redupsstoringd ﬁh@napgﬂknaglammweé# WP Y erep}pwngt e conygptional kpewpgopd qe.
The size of the package is only slightly larger than the chip

di nension.  die method. Thu@XhdlhRt cprttueduced. wi res of the fil'mecarrier
directly electrically connect to the chip for signal transm ssion, so
that the signal t rﬂxns%mrrﬁ?f;',qge Q&Uantaggst H&EO BBt SinBlud8ht least:

10 1) The thickness and surface area are reduced by the application of multi-chip
chip scale package. The size of the package is only slightly larger than the chip
dimension.

2) The conductive wires of the film carrier directly electrically connect to the
chip for signal transmission, so that the signal transmission path between the chip and

15 the printed circuit board is shortened, the performance of the chip is thus enhanced.

3) The invention adapts the bared-chip package, so that the performance of heat
dissipation is enhanced. The heat can be dissipated by ways of the printed circuit on
the printed circuit board, metal plate, or additional heat dissipation apparatus.

4) The package test can be performed directly to the chip while being packaged

20  without performing the process of known-good die.

5) The formation of locating holes improves the fixture of infilled insulation

material between the chip and the film carrier, so that the chip can be disposed on the

film carrier more stably.



15 the printed circuit board is shortened, the performance of the chip is

t hus enhanced. 3) The invention adapts the bared-chip
package, so that the perfornmance of heat di ssipation is enhanced. The
heat can be dissipated by ways of the printed circuit on the printed

circuit board, netal plate, or additionallheat dissipation apparatus.
4) The package test can be perforned directly to the chip while being
packaged 20 w thout perform ng the process of known-good die.

5) The formation @hhdrRadodiEciObethel T R6ASVillNPpEArxb URdseakiliedfihIthegtt from
i nsul ation material between the chip and the filmcarrier, so that

the chip can - di S on._tk . filne | er . . .
PN SRR e etop and e RS BN TR SO0 et
skilled in the art from consideration of the specification and practice of
The i nvent i oAMERGSE Itk &kF wRepGALon and examplasdn e opdaed RREXSPRRATY 08kt VB And
exanpl es to be considered as exenplary only, with a true scope and spirit

of the i nventruescdpeiand spindoLiht éd-ehyion beng aldicamedigy the dolimying claims.

-12 - VWHAT IS CLAI MED | S: 1. A multi-chip chip scale
package, conpri sing: afilmcarrier, having a first side and a
second si de conpri sing: an insulation filmon the

first side; and



5 a plurality of conductive wires arranged on the
insulation firm a first chip having an first active surface
and a first back surface, wherein at |east one first bunp is forned
on the first active surface and the first chip faces to the first

side of the filmcarrier and is connectedl2c the conductive wire directly

by the first bunmp; 10 a second chip having an second active

surface and a second back surface, wherein at | east one second bunp
is formed on ReibYe surface and the second chip faces to
t he second siggsg??gggg}?ﬁa1carrier and is connected to the : T

conductive wire by the second hunp; ,and feing. an i J ion. . material ,
infilled between the gi’?@f"%HHgEgE%‘hedpaé’ﬁ?%s°‘\’/6|“E”iﬁs’%%th of bk < BpinReplaced
back surface and the second back surface exposed. ,ﬂ i l
package accordi ng adilmlcairier. furthgigpipisiiBe first chip has a f

than a size of the second chip. 20 3. The package according to
claim 1, wherein the fjh Rsulaast fikh; dndr t her conprises at |east one
| ocating hole filled by the insulation material to inprove the fixing

effect betyeen the first ﬁﬁﬂg§§f§ﬂﬁ¥§@&ﬂﬁ“aﬂgﬂ‘Qﬁﬁﬁhhngﬁﬁﬁmﬁéﬂﬁ““;

4, The péckage accor di Rg erein filmcarrier further '

conprises'a 25 free-floating ri .the i | ati fd h
suggor t the conductififg ciips é'@pgscd Ioggel ftljres"ts sei‘ée E;}/vmg ﬁlellrrl]ssulllat%nlfﬁrrr]l of tlaé*hin? CBH{eE, er

-13- 5. The package according to claim 1, wherein the
film carrier ahdihdigg a first bump connecting to the film carrier;

a second chip, disposed on a second side of the film carrier opposite to the first
side, and having a second bump connecting to the film carrier; and
10 an insulation material, infilled between the first and the second chips on both the

first and the second sides of the film carrier.

2. The package according to claim 1, wherein the first chip has a size smaller

than a size of the second chip.

15

3. The package according to claim 1, wherein the film carrier further

comprises at least one locating hole filled by the insulation material.

4. The package according to claim I, wherein film carrier further comprises a

.20 free-floating ring beset by the insulation film to further support the conductive wires.

5. The package according to claim 1, wherein the film carrier further

comprises a corner supported ring beset by and connecting to the insulation film.

e it

L L =




conprises a corner supported ring beset by and connecting to the insul ation
film 5 6. The package according to claimb5, wherein the.
corner supported ring have a plurality of corners connected with the
insulation film 7. The package according to claim®6,
wherein the corners each has at | east a locating hole to inprove the
fixing effect between the first and second1 chi ps and the 10 filmcarrier.
8. " The package according to claim1, wherein the first and the second
chi ps each a re i ; | tihe.
“nsul ation nateri & Slhcr}%p%,e d%c&dﬂ‘@, lo%neﬁ ?Q&I‘f&(ﬁﬂh érogxﬁelr?ﬁ@ogggqﬁ%}?ﬁ/é a
package di sposed thereon conpr a substrate; and

a plurality of Ub’r‘%%?@d’“éﬁr? %QH“P%‘%W"%HEC %B@E‘?‘éf‘g" wherein the
package conpri ses: a filmcarrier having a first side and a
second side conprising: 20 an insulation firmon the
first side; and a plurality of conductive wires
arranged on the ingulpald ORkbdd MBeording to claim 6, ¥hbielrd theCdbrfer YN KasAR 1E:is|E at
active surface and a fir'st back surface, wherein at |east one first
bunp is forrrekd aon tlréjz first active surface and the first chip faces to the
first G %Y%he filmcarrier and is connected to the conductive
wire directly by the first 25 bunp;

8. The package according to claim 1, wherein the first and the second chips

each has one bared side, and the other side sealed by the insulation material.

10 9. A printed circuit board having a package disposed thereon, comprising:

a substrate; and

a plurality of printed circuits on the substrate;

This Sheet Has Been Replac
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' wherein the package comprises:
a film carrier, further comprising:
15 an insulation film; and
a plurality of conductive wires, arranged on the insulation film;
a first chip. disposed on a first side having the insulation film of the film carrier,
and having a first bump connecting to the film carrier,
a second chip, disposed on a second side of the film carrier opposite to the first
20 side, and having a second bump connecting to the film carrier, one of the first chip and
the second chip is connected to the substrate; and
an insulation material, infilled between the first and the second chips on both the

first and the second sides of the film carrier.

T
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-14 - a second chip having an second active surface and a
second back surface wherein at | east one second by%hekﬁ-l :Qeexqﬁd on

t he second active surface and the second chip fac

side of the filmcarrier and is connected to the

t he second bunp; and 5 an i nsul-atldon materi al,

the first and the second chips with the first back surface exposed
10. The printed circuit board according to claim9, wherein a heat

di ssi pation [P PAThapHsited Tirc it badrd @desrdivg tb bRihaY ediereRBoncsfith@diest and 0
11. The printed circuit board according to claim 10, wherein the heat

di ssipation a t t [ e
printed ci rcu'p[gg %cév#g cﬁ@%?% 3 ?éa[ %Lllt}g co?ﬁ%(%@]%etg at }eeastnm}e of th the {mt’@é:lrcults g b
di ssi pation ap ar at us conprlses a heat i nk. i .

printed circuithe sebsirateaaddhepthgr ens ofithg ﬁssg?n%melswﬂdfh@s .hﬁ%fubaei’ B3 Flilrlﬁ’r?F-

further conprises at least a |ocating hole filled by the insulation

material to inprove the fixing effect between the first and second
chips and the filmcarrier. 20 14. The printed circuit
board accordi ng to jql aipmg %uni’g@ecrn%hl@ bbh@ a%'dgﬁﬁx{g@toeclalm 9, whQBR'd ?dgm ation .
rrultl-level printed circuit boar The printe Ircuit

board accordi n vvherel ilm Ca{a“ er 25 further conprises a

free-floating ?‘F@tuﬁé%lé‘fta@‘éfi ?‘f‘?éﬂ}er@mdaﬁe?roﬁﬁ‘ fmto further support the

12.  The printed circuit board according to claim 11, wherein the heat
dissipation apparatus comprises a heat spreader.
10
13.  The printed circuit board according to claim 11, wherein the heat

dissipation apparatus comprises a heat sink.

14.  The printed circuit board according to claim 9, wherein the insulation film

15 further comprises at least a locating hole filled by the insulation material.

15. The printed circuit board according to claim 9, wherein the substrate

comprises a multi-level printed circuit board.

20 16.  The printed circuit board according to claim 9, wherein film carrier further

comprises a free-floating ring beset by the insulation film to further support the

g

conductive wires.

THIS SHEET HAS BEEN
REPLACED




conductive wres. -15-
16. The package according to claim9, wherein the filmcarrier further
conprises a corner supported ring beset by and connecting to the insul ation
film 5 17. The package according to claim9, wherein the
corner supported ring have a pl uraliigy -of corners connected with the
insulation film 18. The printed circuit board according
to claim9, wherein the corners each has at |east a | ocating
hole to inprove theyfi ’l‘h@%a@f@tg@cﬁcé&%lﬁfqe Ellaﬁnf‘P r %cﬁﬂfi thet Qilm carrier ﬁgﬁ@:ﬂd
chips and the f|In1carr|er e printed circuit board
according to claim9 . udes an

i nner conduct FYBPRREF 8 C%Wfir %WPBU?@P“%E hl@f ?%CW?%mgtlﬂgmf 1?’?@?“%1 m.

second bunps being directly connected to the inner conductive wire and the
15 outer conductive wire being attached to the printed circuit
boar d.

18. The package according to claim 9, wherein the corner supported ring have

S aplurality of corners connected with the insulation film.

19. The package according to claim 9, wherein the corners each has at least a

locating hole.

e ————
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