MULTI - CHI"P" CHI P SCALE PACKAGE BACKGRAUND..OF. .

"THE INVENTION 5 Field of the Invention The invention, relates” =
to a sem conductor packaging structure, and nore particul arly? “toray
mul ti-chip chip scal e package (CSP). Description of the Rel ated Art
10 As the technol ogy of sem conductor fabrication grows nore
and nore advanced, the relevant techniques have to be further
devel oped to coordinate the requi redrents of the semi conductor
devi ces. The fabrication process of a - sem conduct or device

typically includes three stages. In the first stage, an epitaxy

technique is used for the fovIWATI«HIY CHIRE@AIINBAEKARGEubst r at e.

Sem conductor 15 devices such as netal - oxi de sem conductor (MOS) and
multilevel 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 dinension, that is, with a higher integration for
sem conduct or , devices. _In terns_of acka techni ques such as
chip scal e package, nulti-chBpCKLROUNY éTHﬁgﬁyvﬁhgﬂéﬁﬁeen devel oped to
obtain a high integration. The devel opnent of the fabrication

t echni ques wi Fieldoflthebaventdidh of 0. 18[ err] m has evoked a great interest and
i ntensive research to further decrease the package volunme. It is thus one
of the very The invention relates to a semiconductor packaging structure, and more

particularly, to a multi-chip chip 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 pfocess of a
semiconductor device typically includes three stages. In the first stage, an epitaxy
tecﬁnique is used for the formation 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. It is 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. In terms 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



i nportant package techniques to arrange nore than one chips into a single
package. In -2-

a multi-chip package, chips of processor, menory, including dynam c random
access menory (DRAM) and flash nenory, and logic circuit can be
packed together in a si ngl e package ©2o-reduce the fabrication cost
and t he packagi ng vol une. Furt hernore, the signal transm ssion path
is shortened to enhance the efficiency The multi-chip IC 5 packagi ng

{ echnol 00 8y il SnBRRR Bfieh R brobkd:, BllfersY Rl Uinattc! ARbGy e

functions and BPer St Or exa
conprises menory chi m croprocessors, resistors, itors,
i nductors., ~ memory ([g)RANQ ), and Hgsly B‘rﬁl‘l%ﬁpﬁli‘%é%glﬁé:ﬂi?l‘? "@Hﬂﬁs P%MWgetheguba

circuit chips, and 10 menory chi ps (Flash nenory),
syst em conpr i siede paciage tcctedps: the dgbrication ccusttandrthpsacl«agnw yolame psFurthermore
(i ncluding DRAM SRAM Fl ash nenory), resistor, capacitor, and inductor.

In Fig. 1, a tﬁeeggsntﬁmﬁ]hssm# Al mlﬁrt@moeedhan&mmmaemg) tlrhle%@lh cﬂ{xb pEed
circuit board (P s typically applied as a substrate o the o,

carrier of a nu n one 1S 12

Che subst tat evaflsaaayg e By o o0 sog epstied "3, £ R S8 Svel rleﬂfp
12 are electrically connected with the termnals on the substrate 10
by conduct i veupgtians ané opgratieniftequenpies.donexammendi ng, the connection
between the chip 12 and the substrate 10 can al so be established by flip

chip or contr.ol A egsteml dormsitses hdmes irgitrdpeddesydrs, hrebib@rd, WapRditopd)
of a bunp. Aresin 18 is 20 wused to seal the chip 12, and the el egférlcal

connection b whol e package and a prlnted circuit board can
be achi eved %Mﬁﬁ{llc (;g}rgl d array (BGA) which use solder balls 20

2. A system comprises memory chips (DRAM), logic circuit chips, and
10  memory chips (Flash memory),
3. A system comprises analog 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
5 ~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



to connect the termnals on the printed circuit board. The drawback of

‘this conventional nmulti-chip nodule includes a |large surface is
occupi ed 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

addi tion, though the volume of the package can be reduced by using
flip chip techni que to achi eve the connection between the chip and

the carrier. a _known good die ( od has, to .be u t es
low 5 yiePaf a&m‘oalwagpf Hese! %FGE‘CF hui rgfopg . th volume Gt bl tl?fﬁgtﬂ@r
shrink the volune of package, a face to face nmulti-chip package is
di scl osed i ntheSigrat path beoweed, @is B36ng.| ninFudgition, thoped t gmvmuneqw%thsaw&w
conprises two chi ps 30 and 32 disposed face to face by way of tape

aut omati ¢ bopgdi BreddAR) by g flip chi ttétﬂhnﬁfw’etto athievrthie doaacttionrt@divagen(the Bhip
two chi ps 30 32 havi ng "bunps ; g 10 electrically connect the film

carrier art f outer a d ) ps 32
connect to aa’T Q a%@owﬂ %°8Idc1‘§?q§gﬁﬁb h’gg}()ﬁ%agrt?re%h%egv\%reﬁes E% cﬁﬁ%‘s”
30, 32. The chips 30 32, the filmcarrier 38 and the lead frane ‘40 are
then ol ded yield andrackigh cayt aretthus resulted.- chi p package uses tape autommatic

bondi ng techni que. The- el ectrical connection between chips and
printed circuit b@arfdrtha sheinkealiedohynd bE padéage, afical thafco muiti-chipl protage ane
or other carriers. The signal transm ssion path is | engt hened. In

ol i LS”m?e??%l??edﬁ‘EL;‘fé‘n?ﬁ@?‘ e g e s A e
Eg? t appl i edd{;@%", hd'32 d?sg%g%ch f%gétf{zﬁve u%ge?\{% autgrhgtlckhgrgdlr?é (’Pgﬁl)(agﬁ can
the part of inner lead bonding (ILB), two chips 30, 32 having bumps 34, 36 to
10  electrically connect the film carrier 38. In 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 installation 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 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. More than one chips can be packaged on one carrier. The surface



~ SUVMMARY OF THE | NVENTI ON The invention provides a multi-chip
"chip scal e package with a reduced thickness and surface area. Mire
t han one chi ps can be packaged on one carrier. The surface

-4- area is substantially the same or.slightly bigger than the

| argest chip bei ng packaged therein. The multi-chip chip scale
package has a shortened signal transm ssich path to enhance the

per f ormance of the chips. The above nulti-chip chip scale
package has an enhanced perfornmahce of heat 5 di ssipation. The heat

di ssi pation can be perforned by ways of netal plate or printed

circuit on agd itebsantialy thesaaredor sighslyt Wgget theelthe ldngest ohipdeking paeidagbdeat
di ssi pation appar at us. Furthernore, the test of chip

package can Qﬁe;efnrf%@%%m%lw&up@@éiagscwg@ﬁs§§shortenedwgnaw&nsuﬁsm path to
known- good die nethod. Crcuit conponents can be disposed on a 10 carrier

and packaged th t o wden the field of application.
To achieve tH& ﬁrbc(?\;ge %Eqrr%@ﬁ%edokﬂﬁf 8@tp§ and advantages. a nulti-chip chip

scal e package is provided. Afilmcarrier is used to carry .nultiple
chips. Using flip Eegbove multitchimelinuealetnsekagedis s dilancrdspsstosgance of heat
face-to-face on two sides of the filmcarrier. Each of the chips has

a bunp conneddiisiativg. t Mee hédtdigagatiotcanAe pepforined bgnwvaatefrmetkl plate ddprinted
infilled between the chips, while the other side of each of the chips is

bar ed. dfﬁ%ﬁﬁrdy Q%r?ﬁ’tedt B&&P'bSéﬁ%%? a‘i’lfenﬁlfi@e a‘l‘ﬁaﬁle additibedusad ’dxs‘g‘fb%lblti'e
per f ormance of heat sipatioh s en anc Mor eover, conductive
wires are forned on the fi I mcarrl er to di rectly connect an exter nal

signal . The SWPBH&MStransnission path is shortened with

Furthermore, the test of chip package can be performed during package process

without using known-good die method. Circuit components can be disposed on a
10 carrier and packaged with the chip package to widen the field of application.

To achieve the above-mentioned objects and advantages. a multi-chip chip scale
package is provided. A film carrier is used to carry multiple chips. Using flip chip
technique, these chips are disposed face-to-face on two sides of the film carrier. Each
of the chips has a bump connecting to the film carrier. An insulation material is

15 infilled between the chips, while the other side of each of the chips is bared.
Accordingly, the thickness of the package is reduced, and the performance of heat
dissipation is enhanced. Moreover, conductive wires are formed on the film cérrier to
directly connect an external signal. The signal transmission path is shortened with
going through an additional carrier.

20 While arranging the multi-chip chip scale package on a printed circuit board, the
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



goi ng through an additional carrier. 20 Whi | e arrangi ng the

“multi-chip chip scale package on a printed circuit board, the chip
may has a side directly connected to a printed circuit or nmetal plate on
the printed circuit board to provide an advantageous the heat
di ssi pation. An additional heat di ssipation apparatus may al so
installed on a surface of the other chip in the far end of..

-b5- the printed circuit board. The heat dissipation effect is thus
further enhanced. |In east {0 o for med
on the i nsulthg PeRted] ‘F‘Fﬁ“&n‘ﬂp"\‘gl Iﬁ]e E\?att ﬁ@sma‘w“ eﬁn‘gu'ls t?‘?%)rﬁ}gh{}eérnﬁaaf‘ge o Phat
the chip can be connected to the filmcarrier nore st over,

circuit conpddisionsatsieest ene lopatingdbeleds femmedhen dh%ﬂ@g@ﬂobrﬁlf‘hén¢ ﬁﬂlﬁﬁi @é{rfrhieer
to 5 electrically connect the chip. Both the chips and the circuit

conponent s Gagul&tkn material 36 kB&Ctie Vhip Ben bar®niidcketh wathei flm carnier efove atablhe
field of application of this package is widened. As a consequence, an

bt n Y ha PAAiBo0s. GYAl! Lo G AR BEAP Rluctor can DU gh'énythéffﬁmoé%?ﬁérfl@d

Bot h the foregol ng genéral ‘description an det ai |
description are exenpl ary and expl thorsy é‘l K and are not restri tlve
of the i ,ﬁve,ﬁl«pcér,a,callasccmngg:tng}g: chip. Both t ips and the mrcultmngrp CEAbPE

OF THE DRAW NGS Fi gure 1 shovvs a conventional multi-chip
modul e packagsekaged on the same filfhi qumier. 2 Thsrefores thedfiedé of applidation ofythis patkagea
conventional face-to-face multi-chip 15 nodul e package;

Figure 3 is i3 wides&l. Se&{ la0PGHsedtedbe; Sﬂﬂvﬁdiﬂo@d”ﬁédldagﬁ@ Quatity andCah @npasdedge
in a preferred embodi ment according to e invention;
reliability are obtained.

Both the foregoing general description and the following detailed description are

10 exemplary and explanatory only and are not restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows :a conventional multi-chip module package;
Figure 2 is a cross sectional view showing a conventional face-to-face multi-chip
15 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 4 shows a film carrier used in a preferred embodiment according to the
invention; and
20 Figure 5 is a cross sectional view of applying a multi-chip chip scale pﬁckage in

the invention to a printed circuit board.



Figure 4 shows a filmcarrier used in a preferred enbodi nent according to

't he i nvention; and 20 Figure 5 is a cross sectional view of
applying a multi-chip chip scale package in . the invention to a
printed circuit board. ,

- 6- ' DESCRI PTI ON OF THEg 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

ot it ed ci rouit boar d. DRMeRT4oREOEdufs EREMERIGATRMRD HT’HEEM or ' the

techni que of tape automatic bondi ng (TAB); El ectri cal

connections bet weddurirg the peaedssoefrpackagss, S@M?"Iabﬁ@gef arg %’@Fﬁ?ﬂ&it&'&“‘?@ch as
wire bonding, filmautomatic bonding, and flip chip or controlled collapse
chip connect 1)oSelédGdh dTaskeridreetypee o€ lchipschaaadoiedsrllgctads actordingl specific

3) Package and device sealing: chips and carriers are covered or seal ed by

resin, 10 C?}r ﬁl{;;ﬂe(fné?\'i 3t Q%n @gﬂé@@' Pa% emﬁlﬁ'lré et @r B'hﬂfe%célrc’hheooq{?d” Chz fitn

t he chips an I'ons between e ch |ps and the carriers.

In Fig. 3. a cross sectlonal vi ew of arrultl-chlp scale eis
shown. 5  9aigrpareicqpwrrnly Hsedriar thegpehniquenf k&&“g %{WH‘%@D "‘vl?f
various sizes are packed into one package with a size substantiall y

the sane as the t d)dtlestritalennéctivhe betveden phisGindccabiers: asre@Hy pleckiques su6h
may include DRAM ROM LOGQ C or ANALOG circuits, or other devi ces.

Regarding to atsh@uéedo%aﬁfgorﬁhﬂf aftBhali€bondinkl laRY GEPTétEp c28cdntrofb@%BNapse EHipS
enbodi ment. As shown in"the figure, the filmcarrier 58 conprises an

o100 s AROERSSERANS IS8y ot T1SUlation Tl m 0

3) Package and device sealing: chips and carriers are covered or sealed by resin,
10 ceramic or other packaging material to protect the devices on the chips and the
connections between the chips and the carriers.
In Fig. 3. a cross sectional view of a multi-chip chip-scale package is shown.
In the invention, multiple chips 50, 52, 54 and 56 with various sizes are packed into one
package with a size substantially the same as the total volume of these chips 50 to 56.
i5  Chips 50 to 56 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 insulation film
60 and conductive wires 62 on the insulation film 60. Since the conductive wires 62 of
film carrier 58 have a thinner and narrower dimension compared to conductive wires
20 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

‘between the chip 50 to 56 and the film carrier 58. By the flip chip technique used in



filmcarrier 58 have a thinner and narrower dinension conpared to
“conductive wires 20 used in other kinds of carriers, this kind of package
can be applied in high frequency devi ce. The techni que
of flip chip (or C4) is applied to achieve electrical connection

bet ween the chip 50 to 56 and the filmcarricer 58. By the flip chip

techni que used in , -7-
the invention, the thickness of the package can be reduced, and the signal

t ransni ssi onthe inventiP@tihe Backiees shhet RidRaLe chicbectedpcedband theSdigah yraasiizsion e

several devices on surfaces 64, 66, 68 and 70 thereof. respectively.
Bondi ng pads y

whi e bunps Pt 3o B SHHAIBY e LRIPERR 80 may,com s HileRl Tyids bR stfhos
are disposed with face_to face on opposite sides of th fibn1c rrjer 58.
Via the 64.156nP8 299 79 Hepredfe resperitYE: v BadigsPass (nptRhop) maysts fogmee ogy e
el ectrically connected. In addition to the conductive wires 62,
circuit conpthaswtfacey 44 sué0, wisileaburepd 82 ane,formed on thapabkdndang padsdudhechips &f

al so be formed on the insulation film®60 and connected with the , chi ps

50 to 60 Py wesNgeUispobl GANdHE toV fic¥ohi&ppbsite SileSof HREIIRAEAFBLSS.S YR e 10
applicable in various fields such as comruni cati on equi pnent, conputing

system or en,as a system.in e . Ln tge art of
package and M?Sczy%%%ﬂ?en&?“ ﬁtlY%gﬁﬁeﬁﬁgoweﬂlg‘? PYjto 2§ &g Seckeally connegted
is used and filled between the chips 50 to 56, It is worth nmentioning that
t he i nupddition torethe rqoafuctiye; wires | G2e FilgitvRUIMPANSBLSs I fSigl AS6a TEBSPD of
the chips 50 to 56 only 15 to protect devices on the surfaces 64 and 70.
Wher eas, t hecaphtiesr, indaasr, ¢8n al80 be $drneeddon the insubationf filah60 ahd penreOtet avifibthar e
exposed to reduce the package dimension and to provide a heat
di ssi pation gabdso to 60 by means of the conductive wires 62. Thus, the package is more

10  applicable in various fields such as communication equipment, computing system, or

even as a system in one.

In the part of package and device sealing, an insulation material 76 such as
epoxy is used and filled between the chips 50 to 56. It is worth mentioning that the
insulation material 76 is filled between the surfaces 64 to 70 of the chips 50 to 56 only

15  to protect devices on the surfaces 64 and 70. Whereas, the other sides 78, 80, 82 and
84 of the chips 50 to 56 are exposed to reduce the package dimension and to provide a
heat dissipation path.

Since the conductive wires 62 of the film carrier 58 are used to achieve signal
transmission from the chips 50 to 56 and the circuit components 74 to an external device

20 or system without an additional carrier, the signal transmission path is thus reduced.
As shown in the figure. the conductive wires 62 are then bent and configured to form

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

wires 62 and the subsequent surface mount technique (SMT) between the conductive



Since the conductive wires 62 of the filmcarrier 58 are used to achieve

" signal transm ssion fromthe chips 50 to 56 and the circuit
conponents 74 to an external device 20 or systemw thout an additi onal
carrier, the signal transm ssion path is thus reduced. As shown in

the figure. the conductive wires 62 aretHerm bent and configured to form
the curve or shape as specifically required. The form ng process of the
conductive wires 62 and the subsequent surface nount technique (SM)
bet ween the odres62tahd@ printed circuit board are prior techniques which are not to be introduced

- 8- wires 62 and a printed circuit board are prior techniques which
are not to bg.l.ntroduced her e. In Fig. 4. a top view of
afilmcarrier used in a preferred enbodi ment according to the '

invention is shown. _The film.carrier 58 is furt.her intraduced.here. The
film 5 carri \QT“ Eig. go?‘r{ﬂﬂ Yey Oilr"?‘ ﬁ'r’f%ﬁ‘l‘réltef BEedf'inlan?rggméeﬁ l’é@%&ﬂ%’?tia\?ﬁor\%%s
62. for exanple, copper wires, arranged on the insulation film 60.
Typi cal |y, t iethednuentionvie shpwes Ghe film qaprigr 58 is further jrodyserbherigg Tihefilpl e
bef ore bei ng packaged. In automatic production, the insulation film

60 has | eadi bgribpsEormfriet ah Wsukitids fllhesCaid ¢andadirentvirge62 Her exanvsly asup@eof
film carrier 58. The insulation film60 may further conprise a corner

supported ring. ,?qrrr%%g%d o&gﬁegin&ﬂmgﬁ fid"dos mg%ﬁ%eﬁle"@ohguétﬁé m§6?8g§50%an

t he insul ation consequ he conductive wres

be arranged on the corner supported ring 88 to inprqve.the stahility.
The cor ner sﬁtﬁﬁﬁﬁlﬁﬁz"cﬁ"&difﬁdﬂéBBﬁW bring gackaseh tqqea%gﬂmngrpagcnon, the W‘B%%Osz
or be formed integrally with the insulation film#60. To enhance the fixture
of t he film 0l lzetsileadlimmheles 86 af Gwolendatharepfitol askyastdge theacaivayance fofrfilm
exanpl e, a cross shape, 15 round shape, rectangul ar shape, or other

geonetric shapgier 38 TRE RU1208n 16 60TRAS fliHet Tomprise a ddindr ﬂgp{)&_fted’\/@ﬂ'nh%g he
insulation material 68 is filled between the chips 50 to 56 within a
10  with corner parts connected with the main body of the insulation film 60. As a
consequence, the conductive wires 62 can be arranged on the corner supported ring 88
to improve the stability. The corner supported ring 88 may be taped on the conductive
wires 62 or be formed integrally with.the insulation film 60. To enhance the fixture of .
the insulation  material 76, locating holes 90 in a shape, for example, a cross shape,
15  round shape, rectangular shape, or other geometric shape, are formed on the corner parts.
In Fig. 5, while the insulation matelrial 68 is filled between the chips 50 to 56 within a
range as shown as the dash-line frame 92, the locating holes 90 are filled with the
insulation material 76. As a consequence, the fixture of the insulation material 76 is
improved, and the fixing effect between the chips 50 to 56 and the film carrier 58 is
20  enhanced.
Moreover, the circuit components 74 can be disposed on the film carrier 58 and

connected with the chips 50 to 56 via the conductive wires 62. Thus, the package may

be applied into various fields with different functions and range of frequencies. For



_range as shown as-the dash-line frame 92, the locating holes 90 are filled
with the insulation material 76. As a consequence, the fixture of the
insulation material 76 is i nproved, and the fixing effect between the
chips 50 to 56 and the filmcarrier 58 is enhanced.

Moreover, the circuit conponents 74 can bg dlsposed on the filmcarrier 58
and connected with the chips 50 to 56 via the conductive wres 62.
Thus, the package may be applied into various fields with different
functions and r of frequencies

Lo 3B e Forlazs dipa el g OB TGHIoB SGHIRRER - COTRIInE YT ERent
conputing system or even a systemin one chip. In the exanple shown
as Fig. 4, thevehi pest@0in 6 clip. alrethe examplezshowngsd'igdt.dbe chipn SO, 15| are
carrier 58. It is appreciated that people skilled in the art may

arrange nul Tah’ﬁhg%dczhiréh%t b tAfiirR earriey 385 WisAppiecitéipthat péopld siEhiled &t &t art
al | ocati on. The multiple chips may al so be arranged on a film

Gt 5 oot e e o BRI S et o

circuit boar% Frlnted circuit board 100 typi aIIy co rlses a substrate
102 and 3 e mpitiple ghips r pay tadsol g aamg&@@n #nlilm feswerabe af@eznb g Fipuit
exanple, a multi-level printed 10 <circuit board formed by |am nation.

The mat eri alcompondnds.printed circuits 104 and 106 i ncl udes, for
exanpl e, copper foil. In the invention, the printed circuit board 100

electrically conpggts sM\bM‘ tl{ehﬁnr{ﬁféﬁﬁ'éﬁbf\éem%f aﬁg@%ﬁfscélgﬁaaﬁkd rTp;irﬁ{te

directly. Thus, transm ssi on i's shor are

th tech whi h t bet
condbet i ve SPL B hécprlﬁ cSiitobosss d P oA PRI & 50 i g

100 by, for exanple, surface nount technique. In the invention, the
i nsul ati on printed circuits 104 and 106. The substrate 102 is, for example, a multi- level printed

10  circuit board formed by lamination. The material of the printed circuits 104 and 106
includes, for example, copper foil. In the invention, the printed circuit board 100
electrically connects with the conductive .wires 62 of the film carrier 58 directly. Thus,
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

15  board 100 by, for example, surface mount technique. In the invention, the insulation
material 76 is infilled between the surfaces 64 to 70 of chips 50 to 56 to leave the
surfaces 78 to 84 exposed or bared. While disposing the package of the chip 50 to 56
onto the printed circuit board 100, as shown in the figure, the bared surface 84 of the
chip 56 is directly in contact with the printed circuit 106. While the printed circuit 106

20  is connected with the ground on the printed circuit 106 to enlarge the surface area, the
heat dissipation effect is improved because of the increased surface area. In addition, a
heat dissipating apparatus 108 such as a heat sink or a heat spreader may be installed

over the surface 78. 80, 82 of the chips 50, 52, 54 at a far side of the printed circuit 100



material 76 is infilled between the surfaces 64 to 70 of chips 50 to 56 to

"l eave the surfaces 78 to 84 exposed or bared. While disposing the
package of the chip 50 to 56 onto the printed circuit board 100, as
shown in the figure. the bared surface 84 of ‘the chip 56 is directly

in contact with the printed circuit 106: Mhite the printed circuit 106 20
is connected with the ground on the printed circuit 106 to enlarge the

surface area, the heat dissipation effect is inproved because of the
i ncreased st pawelearigat dissipaitah gatio for the chip 50, Sizd. di ssi pating apparatus 108
such as a heat sink or a heat spreader may be installed over the

surface 78. 80, §2i0f fRotedtR} withg B fited cArieR 4 @dst B dike Ghip! RKkaYd BdrPle
circuit 100 --10 -

to provide a heat dissipation path for.the chip 50, 54 . It
is to be noPSHORReY dyflienpR F\%‘“E iplr?ﬁeé%u"vr”}hBPt, elapfc))gg}g %\? ﬁoﬂée“ctmnﬁl &Rt an
be performed during packagi ng process w thout enploying the .

convent i onaldi&kmetinadgo®hius. the costiéam beaethentd. Thus, the cost can be reduced. 5
In summary, the advantages of the invention includes at |east:

1) The thickness [aBanflFY, dxCadvafRgey & the tiettdobincludes apjghstcat i on of
multi-chip chi p scal e package. The size of the package is only

slightly Iarger tlh ; ehgﬁkﬁ%ys Rind surfaced%:fggglz% ?&iuc d b?' the aP]I)licatigpl o?hﬁulti-chi%e

conductive wres m-carrier y electrically connect tot

10 chip for_signal transm ssion, so that the sigpal,transm ssion path.
bet ween t he cBifi fralaackage.  The sigeioft the packags ds 9 rahgtktﬁ's T?(Sg?reﬂ’éﬂ,tgff h“g“p

performance of the chip is thus enhanced. 3) The invention
adapts the Waneski@hi p package, so that the performance of heat
di ssipation is enhanced. The heat can be dissipated by ways of the printed

circuit on 2 PEhePlonBh & eCivireU bt (HROBIA caffRl Hirebt R lefoctualidddnhéQna! thbeat
di ssi pati on appar at us.
10  chip for signal transmission, so that the signal transmission path between the chip and
the printed circuit board is shortened, thé performanée 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.

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

20 6) circuit components can be arranged on the film carrier of the package directly.
By way of the conductive wires, both the electrical connection and the signal

transmission thereof can be achieved. Thus, this kind of package can be applied in

various fields of invention.



15 4) The package test can be perfornmed directly to the chip while

" bei ng packaged W t hout perform ng the process of known-good die.
5) The formation of | ocating holes inproves the fixture of infilled
i nsul ati on mat eri al between the chip and the filmcarrier, so that
the chip can be di sposed on the - filmcarrier nore stably. 20
6) circuit conponents can be arranged on.the filmcarrier of the package
directly. By way of the conductive wires, both the electrical
connection and the signal transm ssion thereof can be achi eved. Thus,

this kind of pac e can he pldigd.in . . ' el f. i td Qn.

Ot her embodi nent lsiﬁg?r ?‘ﬁ%°$$ﬁ'§ﬁtqféﬁe Wvﬂm%rbf)vélzla\rég{)%a?# ﬁé@(%asgss Eﬂe ea t]!l?élngl? hf%aoqgrt
from consideration of the specification and practice, of the invention,

di scl osed hépesigeration pEthe;speeifigaiipn #n praglice phtheripkeptiogdisgiese rx]}fﬁiipes“t‘é be
considered as exenplary only, with a true scope and spirit of the

i nventi on béntegdddntatcahe epkcificatibe ahdkkanpleg te bacomsidered as exemplary only, with a

- 12 VWHAT | S CLAI MED | S: 1. Amulti-chip chip scale

package, coppgi §+ﬁ'égénd spirit of the inventidh teildindfatdd®y the Sildeing CRMRE! Sing:
an insul ation PI m anB



5 a plurality of conductive wires, arranged on the

insulation film a plurality of chips. disposed on two sides
of the insulation filmwth inner surfaces thereof face to face, and
each of the inner surfaces having a bunp connecting with the
conductive wres; at least m2ctrcuit conmponent, on the film
carrier and electrically connected to the 10 conductive wires; and

an insulation material, infilled between the chips to seal the inner

surfaces, WWHAT IS CLAIMERIE:ps havi ng outer surfaces exposed. .
2. The package according to claim11, wherein the insulation material is

infilled 15 to covgh, diRaldcHdd sd [R5l AbLBRsink! M 3.
The package accordi ngn%olc fitcm éLS a%%drce?%g’ﬂ&legprsllsngl ation filmfurther
conprises a plur alg. Ieadifn% hol es .at two ends ther eof 20 4.
The package accor® ‘%C?rBCEI‘éq M CYMPRFBEein the film carrier further

conprises at |east one |ocating hole filled by the insulation material.
5. The package accor diangnswatedrafilm;andwherein filmcarrier further conprises
a - 13 - «  corner

supported ring beset hypluhgity 68&0nALEENE WirkdNafr@ngddr sh@e issupRRL IR e
conducti ve W res.

a plurality of chips, disposed on two sides of the insulation film with inner
surfaces thereof face to face, and each of the inner surfaces having a bump connecting
with the conductive wires;

at least a circuit component, on the film carrier and electrically connected to the

10  conductive wires; and

an insulation material, infilled between the chips to seal the inner surfaces, while

the chips having outer surfaces exposed.

2. The package according to claim 1, wherein the insulation material is infilled

15  to cover a part of the insulation film.

-~

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

comprises a plurality leading holes at two ends thereof.

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

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

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

UL



6. The package according to claim5, wherein the corner supported ring have
"a 5 plurality of corners connected with the insulation film

7. The package according to claimb5, wherein .at |east one of the corners
has at - | east a | ocating hole. 10 . 8. The package accordi ng
to claim1, wherein the circuit conponent conprises an i nductor.

9. The package according to claim1, mhgrqgn_the circuit conponent

conpri ses a resistor. 15 . 10. The package according to
claim 1, wherein the circuit conponent conprises a capacitor.

11. A printed circuit board having package disposgd,thereon, .conprjsin
20 8Oraeh SYRPRttEd riiggbeset by the sy afg%ﬂhr‘atr’i ’[%9“18'? SURROR: EYf Ndugtive
on the substrate; wherei n the package conpri ses:

a filmecarrietgesfurther conprising:
- 14 - an insulation film and

6. The package according to claim 5, wherein the corner supported ting have a

5 plurality of corners connected with the insulation film.

7. The package according to claim 5, wherein at least one of the corners has at

least a locating hole.

10 8. The package according to claim I, wherein the circuit component comprises

an inductor.

9. The package according to claim 1, wherein the circuit component comprises

a resistor.
15
10. The package according to claim 1, wherein the circuit component
comprises a capacitor.
11. A printed circuit board having a package disposed thereon, comprising:

20 a substrate; and

a plurality of printed circuits on the substrate; o II" "II' " I“l
wherein the package comprises: H!Illlcl |||I|L| I moos x

a film carrier, further comprising:



a plurality of conductive wires, arranged on the insulation film
“a plurality of chips. disposed on two sides of the insulation filmwth

i nner surfaces thereof face to face, and each of the inner surfaces
havi ng a bunp connecti ng 5 wth the conductive wres; at
| east a circuit conponent. on the filmcarrier and electrically connected
to the conductive wres: and an insulation material,
infilled between the chips to seal the tnh&r-surfaces, while t he
chi ps having outer surfaces exposed. 10 12. The printed

circuit board according to claim1l, wherein at |east one of the
exposed outer surface asinsulatenfianfand th at | east one of the printed
circuit. : 13. The printed circuit board according to claim

12, wherein a heat di Sébm&litgefc&ﬁiiucti@m%atavﬁn'géd binledhd@alicav@m;at | east
one of the exposed outer surtace. 14. The printed circuit

board according to ¢claim 13.. wherein,the, heat Jadl.ssi.pat i appar at us
conpri ses a heat %ﬁﬁggléfér(?f a"pﬁdﬁsmsed on”twg Stdeg, of tg?ﬁhégéjtpc& p%l R@dﬁ?ecf
according to claim 13. wherein the heat ) di ssi pation apparatus
conpri ses a #tkeessihateof face to face, and eachief thyrengssurfpess having g pumpLognecting
according to claiml1l 1, wherein the insulation film

- 15 - 5 with the conductive wires:
at least a circuit component. on the film carrier and electrically connected to the
conductive wires: and
an insulation material, infilled between the chips to seal the inner surfaces, while
the chips having outer surfaées exposed.
10
12.  The printed circuit board according to claim 11, wherein at least one of the

exposed outer surface is in contact with at least one of the printed circuit.

13. The printed circuit board according to claim 12, wherein a heat dissipation

15  apparatus is installed over at least one of the exposed outer surface.

14.  The printed circuit board according to claim 13. wherein the heat

dissipation apparatus comprises a heat spreader.

20 15.  The printed circuit board according to claim 13. wherein the heat

disipation appastus comprises a heat sink. N 00 YA
. ' ) * [ L M S *

16. The printed circuit board according to claim 11, wherein the insulation film



further conprises at least a locating hole filled by the insulation

mat eri al . 17. The printed circuit board according to claim
11, wherein the substrate conprises a nulti-level printed circuit
board. 5 18. The package according to claim 11, wherein
the filmcarrier further conpri ses g corner supported ring beset by

and connecting to the insulation film 19. The package
according to claim 11, wherein the corner supported ring have 10 a

plurality ofg IRIWvahe Hufatib ' mat 20.
The package agtg%rgh rﬁ?s@ﬂ??a%?gld@ﬂﬁgmglgrﬂél&ﬁ f} feagt lomtamlo?mt”he corners has.
at least a |ocating hoI e. 21. The package according to
claim 11, wherein the circui t conponent conprises an inductor.

22.  The package according to claim 11, wherein the circuit conponent 20
conprises a resi sltr The printed circuit boag3 accdrd@gp@cklage He chateingthe osubstaatm
11, wherein the circuit conponent conpri ses a capacitor.

comprises a multi-level printed circuit board.

18. The package according to claim 11, wherein the film carrier further

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

19. The package according to claim 11, wherein the corner supported ring have

10  a plurality of corners connected with the insulation film.

20. The package according to claim 11, wherein at least one of the corners has

at least a locating hole.

15
21. The package according to claim 11, wherein the circuit component

comprises an inductor.

22. The package according to claim 11, wherein the circuit component

20 comprises a resistor.

23.  The package according to claim 11, wherein the circuit component

comprises a capacitor.

Y R



