| NTEGRATED Cl RCU T CH P PACKAG NG PROCESS BACKGROUND OF THE | NVENTION 1.
Field of the Invention The present invention relates to a posterior IC
fabrication procedure and, nore particularly, to an I C chip packagi ng
process. 2. Description of the Related Art A conventional |ead frane-based
| C chi p packagi ng procedure conprises the steps of D e-Attach, Wre-Bond,
Mol di ng, Defl ashing, Pl diNTRGRABERICINGUHT MHIP PRGRAGNNG PROFIIRY,

Si ngul ating, Testing, and Packing. An IC chip package made according to
this procedure has a thickness not less than 1 _ | mm and the connecting
| eads are exposed to the outside. I1C elenents nade according to this
procedur e cannot BAGESERQUADI ©F THEUINviewertre for snmal | -si ze RF audi o/ vi deo
products (nobile tel ephones, PDA etc.) that require. Therefore, |ow

t hi ckness | C chi p Hidd kbthie dgveprtiocedur es commonly use ceramni c substrates as
a base material. A ceramic substrate has a plurality of sub-substrates for
the nmounting of indivi @uapreginesveltfonerlaiensd alposttd@NCOfabidadby pdualredigs.
gold wires are bonded to electrically connect the dies to predeterm ned

| ocati ons at t hemorsphtiowlipdt feetnd €, chippdckapiap pacgt.edet er mi ned anmount  of
encapsul ating material is coated on the substrate over the die at every
sub- substrat e by2-Desarmtiopef teiRefptcdhtier hardeni ng of the encapsul ating
material, the substrate is properly cut to singulate the sub-substrates,
form ng individual | ovAthivehtireskleddGraicnmait]s. chipqaaughs prot it dompail oty at e
is fragile, the nolding process of the aforesaid

steps of Die-Attach, Wire-Bond, Molding, Deflashing, Plating, Laser Marking,
Trimming, Forming, Singulating, Testing, and Packing. An IC chip package made
according to this procedure has a thickness not less than I.lmm, and the connecting
feads are exposed o the outside. IC elements made according to this procedure cannot
meet quality requirements for small-size RF audio/video products (mobile telephones,
PDA, etc.) that require.

Therefore, low thickness IC chip packaging procedures commonly use
ceramic substrates as a base material. A ceramic substrate has a plurality of
sub-substrates for the mounting of individual dies. After installation of individual dies,
gold wires are bonded to electrically connect the dies to bredetennined locations at the
sub-substrates, and then a predetermined amount of encapsulating material is coated on
the substrate over the die at every sub-substrate by screen printing. After hardening of
the encapsulating material, the substrate is properly cut to singulate the sub-substrates,
forming individual low-thickness IC elements.

Because a ceramic substrate is fragile, the molding process of the aforesaid
conventional lead frame-based IC chip packaging procedure cannot be employed to

encapsulate a ceramic substrate. However, the encapsulating process of screen printing
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conventional |ead frane-based |IC chip packagi ng procedure cannot be

enpl oyed to encapsulate a ceram c substrate. However, the encapsul ating
process of screen printing 1 cannot easily keep the top face of the
packaged | C el ement snooth, not suitable for mass production. Therefore,
it is desirable to provide an integrated circuit packagi ng procedure that
elimnates the aforesaid problenms. SUMWARY OF THE INVENTION It is the
primary objective of the present invention to provide an integrated

circuit chip packagiongasly@egsse whiaedlof SeREAGEICR Lol Use i n the
manuf acturing of an IC chip package usiﬁ% a ergkﬁ%%?hlg?¥%f@¥mW@ﬂ6ﬁ“
exanpl e, a RF | Copackagetb@ encapsul ate the substrate rapidly by a nethod
simlar to a conventional nolding process. To achieve this objective of the
present invention, the THatc@gé,atiedesthBIEW drofld £, ; K@gi g process conprises
the steps of (a) preparing a ceramc suﬁg?ratelﬁ%@%ﬁgggugP%%E%P%ﬁoﬁi”%Mich

a plurality of suf ekivahteahesforkfd plo9ded, said sub-substrates each

having a die nounting zone and a plurality of pads around said die nounting
zone, and attaching a respective die on the die nounting zone of each said
sub-substrate; (b) electrically connecting the dies at said sub-substrates

to said pads; (cpUumMMARY OB TR EeNnERYRIi sed of a first die and a second
die, and then putting the die-attached ceramic substrate thus obtained

fromsaid step (2) andiesaR fbluf Pt ALANBLALSE dherof, said i o

and then closing the second die of 'said nold on sard™ _ way

gfe r gcr;;[ . gagtsf.:‘:ta![ léig:tug&?%rpﬁ]&@gﬂﬂg pfyc&s,q;hia‘pi's grami)éafjfo} eS8 hg mcalllm?t%(?t&rgnag% grg IC
chip package using a ceramic substrate, for example, a RF IC package to encapsulate
the substrate rapidly by a method similar to a conventional molding process.

To achieve this objective of the present invention, the integrated circuit chip

packaging process comprises the steps of: (a} preparing a ceramic substrate having a
top side on which a plurality of sub-substrates are provided, said sub-substrates each
having a die mounting zone and a plurality of pads around said die mounting zone, and
attaching a respective die on the die mounting zone of each said sub-substrate; (b)
electrically connecting the dies at said sub-substrates to said pads; (c) preparing a mold
comprised of a first die and a second die, and then putting the die-attached ceramic
substrate thus obtained from said step (a) and step (b) in a cavity of the first die of said
mold, and then closing the second die of said mold on said first die by the way of not
contacting said second die of said mold to said die-attached ceramic substrate to form
an enclosed mold cavity in said mold, and then filling a molten encapsulating material
o said enclosed mold cavity to form a molding with a predetermined height on the
top side of said ceramic substrate, thercby encapsulating said sub-substrates and the die |

at each said sub-substrate; and (d) opening said mold and taking out the encapsulated

die-attached ceramic substrate thus obtained from said step (c), and then cutting the
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an enclosed nold cavity in said nold, and then filling a nolten

encapsul ating material into said enclosed nold cavity to forma nol ding
with a predeternm ned height on the top side of said ceram c substrate,

t her eby encapsul ati ng said sub-substrates and the die at each said
sub-substrate; and (d) opening said nold and taking out the encapsul ated

di e-attached ceram c substrate thus obtained fromsaid step (c), and then
cutting the 2 encapsul ated die ceram c substrate to singulate said
sub-substrates into individual. BRI EF DESCRI PTION OF THE DRAWNGS FIG | is

a bl ock di agram siewpmatedtie opeviatitonat kosvgafaasidisH-0@5 @l &GS ihukth  chi p
packagi ng process according to the present invention. FIG 2 is a top view
of a ceram c substrate according to the present invention. FIG 3 is a top
view of a sub-substrate according to the present invention. FIG 4 is a
bottom vi ew of t hSRIEFSCRIPEI@NIHOWHE PREWENGS. FIG 5 is a sectional
view taken along line 5-5 of FIG 3. FIG 6 is a schematic drawi ng show ng

a semi -finished product Féftlgs a bidick dapiamchiwigs BIcQEEAEHE AN Widi Sz RN [0
procedure according to the present invention FIG 7 is a schematic 3ramﬁng
showi ng the for mathippadshgieg prodess svgording td@ie prBndinodhibie top side of the

ceram c substrate according to the present invention. FIG 8 is a schenmatic

drawi ng showi ng an i nt eFiBdl as e topl diewgoiPh at@micS amdwie hedrdif Betye e
bottom die and the top die of the nold and a nol ding rdify Eﬁﬁkp
invention.

FIG. 3 is a top view of a sub-substrate according to the present invention.

FIG. 4 is a bottom view of the sub-substrate shown in FIG. 3

FIG. 5 is a sectional view taken along line 5-5 of FIG. 3.

FIG. 6 is a schematic drawing showing a semi-finished product after
die-attaching procedure and wire-bonding  procedure according to the present
invention.

FIG. 7 is a schematic drawing showing the formation of a molding 1 the
mo_ld on the top side of the ceramic substrate according to the present invention.

FIG. 8 is a schematic drawing showing an intermediate molding plate
sandwiched in between the bottorn die and the top die of the mold and a molding

formed in the mold on the top side of the ceramic substrate according to the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

Referting to FIG. 1, an integrated circnit chip packaging process in
accordance with the present invention includes die-attaching procedure, wire-bonding
procedure, encapsulating procedure, marking procedure, and singulating procedure.

The die-attaching procedure includes the steps of preparing a ceramic

-
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formed in the nold on the top side of the ceram c substrate according to
the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON Referring to
FIG 1, an integrated circuit chip packagi ng process in accordance with

t he present invention includes die-attaching procedure, wre-bonding
procedure, encapsul ating procedure, marking procedure, and singulating
procedure. The die-attachi ng procedure includes the steps of preparing a
ceramic 3 substrate 10, As shown in FIG_ 2, the ceram c substrate 10

conprises an arr aybsofite 19Uls SUbSH hares. 1 hatiangednidt he & de,thereof,
an endl ess surrounding portion 12 extended around the f%%"(r%%ss;gsd%nsa%afy ?fﬁe

array of sub-substirabemickil AsnsRMthé BpFRideSherdf ANl syb-substrate
11 has a die nounting zone 111 at the center orf one sésdges,%%%gﬁ}élpﬁﬁmflﬁé

first side, four cxtenieaicunythpasls,sides 6f thdhsl & DOSILS: egt
di sposed in the four corners. Each gold fi@ngesr 112rc%sr2rlgréf‘§%1§‘vﬁﬁ"¥ﬁér%?

bondi ng portion #iB4, diisposedsiake 1NBasTd 8i6tmehdS e e Sybstrate 11, an
external bonding portion 114 disposed on the lggppggi pea@ﬁ%%‘?nyeﬁé)trfré’ﬁ/?'d?’he

second side of thandylhestitsideptolr dohneding pals, COPOEGL ortign 5. cut
through the first and second sides of the ssulb-gubstéegg?lég’riSpﬁ%He%’d'SpOSEd

el ectrical |y coniett dourhoin@eEath@oldniiger PONKIAGiROLL {,19% blo}l’g,-ng%gr,%ge%
ne

external bonding portion 14. Referring to FIG 5, the die no
111 of each sub- disastd &t te Kiksti side 6OMRT 6l sWsthle a1 Qr)/%{tef 1 ohdiye” ast1g4 13,
y 13 at

and then individual dies are respectively bonded to the sitvef P8t
the die mountingdizg@sel dilihe 0ppRas bids HAMSHPEE 58b8d bilie of the sub-substrate 11, and
connecting portion 15 cut through the first and second sides of the sub-substrate 11 and
electrically connected between the inner bonding portion 113 and the external bonding
portion 14.
Referring to FIG. 5, the die mounting zone 111 of each sub-substrate 11 is
covered with a layer of silver paste 13, and then individual dies are respectively
bonded to the silver paste 13 at the die mounting zone 111 of each sub-substrate 11.
Thereafter, the substrate 10 is baked in a baking oven at about 175°C for about 60
minutes,
Referring to FIG. 3, the wire-bonding procedure is to connect the contacts at
the individuval dies to the inner bonding portions 113 of the gold fingers 112 of the
sub-substrates 11.
Referring to FIG. 7, after the wire-bonding procedure, the ceramic substrate
10 is put in the cavity of a first die, namely a bottom die 20, of a mold by the way of
facing the top side of the ceramic substrate up. The peripheral side of the cavity of the
bottom die 20 is approximately equal to the size of the ceramic substrate 10. The depth

of the cavity of the bottom die 20 of the mold is slightly greater than the thickness of

the ceramic substrate 10, Thereafter, a second die, namely a top die 30, of the mold is
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Thereafter, the substrate 10 is baked in a baking oven at about 175C for
about 60 mnutes. Referring to FIG 3, the wire-bonding procedure is to
connect the contacts at the individual dies to the inner bonding portions
113 of the gold fingers 112 of the sub-substrates I1_ Referring to FIG 7,
after the wire-bonding procedure, the ceramc substrate 10 is put in the
cavity of a first die, nanely a bottomdie 20, of a nold by the way of
facing the top side of the ceram c substrate up. The peripheral side of the
cavity of the bottomdie 20 is approximtely equal to the size of the
cerani ¢ subst r at eéowed opbe thétive phahe Dhie ottty dof 20t dTehdrnéll A ing: RPnQfy t he
nold is slightly greater than the thickness of the ceram c substrate 10.
Thereafter, a sedisrmavii o thnbotehydia2¢ oftheineld® slightly thetembioiht idn&o¥efi,ed on
the reference plane D at the bottomdie 20 of the nold- Since the depth of
the cavity of thécBoictssbatdied 02@hapfthe Hreonlicl0 Sid sHeitghdib Y0 FRALSIE afehBRd he

t hi ckness of the ceramc substrate 10, when the bottomdie 20 and the top
die 30 of the noKi tap diccafde, mold Weestroptuttiethderahict-asuaR! 10 de/s, AGhe houch
the ceramic substrate 10 directly, giving no pressure to the ceramc
substrate 10. Therepwerd ipllercgransé dibstofte th@he patiphytalafdetol thete@Btydf eic36) dib S0
slightly smaller than the cavity of the bottomdie 20- Thereafter, nolten
t hermoset ting re&i slightlyf fmhdlled thawt dhet kevignof ke Gofidth i€ 0L t PhererC Mudlisn
formed of the bottomdie 20 and the top die 30, to encapsul ate the top

si de of the cer afficoneseiting resteis filBd htn the Petosed B, cdve wiRkdisBmiardrag. by
the nolten thernosetting resin after curing wll only encapsulate the top
side of the cer ahettonsdipgp and the1¢p dinBi,oh ehapsulddeihe top side of the ceramic substrate

10. In other words, the molding formed by the molten thermosetting résin after curing
will only encapsulate the top side of the ceramic substrate 10, which has the
sub-substrates and the die at each the sub-substrate, and will not cover the lateral
perip?lery of the ceramic substrate 10. The molding formed to encapsulate the ceramic
substrate 10 fits the depth L of the cavity of the top die 30 of the mold. In actual
practice, as shown in FIG. 8, an intermediate molding plate 40 may be san&wiched n
between the bottom die 20 and the top die 30 of the mold to adjust the depth of the
cavity of the top dic 30 (i.e., to adjust the height of the molding of thermosetting resin
-on the top side of the ceramic substrate 10). The thickness of the intermediate molding
plate 49 1s determined subject fo the designed molding of thermosetting resin to be
formed on the ceramic substrate 10, i.e., a relatively thicker intermediate molding plate
40 is used if the combined thickness of the ceramic substrate and the die is relatively
thicker. On the contrary, a relatively thinner intermediate molding plate 40 is used if

the combined thickness of the ceramic substrate and the die is relatively thinner.



Sub-substrates and the die at each the sub-substrate, and will not cover
the lateral periphery of the ceramc substrate 10. The nolding fornmed to
encapsul ate the ceram c substrate 10 fits the depth L of the cavity of the
top die 30 of the nold. In actual ©practice, as showmn in FIG 8, an
intermedi ate nolding plate 40 may be sandw ched in between the bottomdie
20 and the top die 30 of the nold to adjust the depth of the cavity of the
top die 30 (i.e., to adjust the height of the nolding of thernosetting ‘

resin .on the topyHATAS @fAINIEDGEr am ¢ substrate 10). The thickness of the
internediate nolding plate 40 is determ ned subject to the designed

nol ding of thernbsetting resin to be formed on the ceram c substrate 10,
i.e., arelatively thicker internmediate nolding plate 40 is used if the

conbi ned t hi ckness of tihe £emaslfedHBSE & @#(ﬂ ie is.relatively
thicker. On the contrary, a relatively th?#%ﬁe |gtrﬁb(gcf%é:§ﬁngﬁséngﬁ%?ﬁ?pﬁﬁ ‘plate

40 is used if the confingebdintckomss Qbsthen i c substrate and the die
is relatively thinner. 5 T JIgS CCAIMED TS gigrpoﬁﬁdgﬁpa“fhe’%' LPveliviotcni p

packagi ng pr oces sutsQibRkit&iandpbhiged tePI0 Q% rd ng.a ceramc
substrate having a top si dgg%rn whi ch a pl usrtréﬁ%i)’%%ﬁgg‘% UDS LGB LpE AP endp e

provi ded, said syhr8ipstpgaad £5uRAGH LAY ) nting. zone and
plurality of pads ar oun(fasai d die no%%‘{?lﬂa‘g%oglﬁean a%:a att %ngﬁtr?sgfé%livﬁ °gn

respective di e Othe didvBowhkifp PONERY ERA ZORR-RfSACH sai d sub-substrate; (b)
el ectrically connecting the dies at said sub-substrates to said pads; (c)

preparing a nold conpr i(l?@:fkcf?i‘calﬁx Johﬁ&&uﬁh@d;@@% sAds Q&%Qragis A sa?dqp%gt; hen

putting the die-attached ceram'c substtate thus obtalne rom&ard step (a)

and step (b) (¢) preparing a mold comprised of a first die and a second die, and then
putting the die-attached ceramic substrate thus obtained from said step (a) and step (b)
in a cavity of the first die of said mold, and then closing the second die of said mold on
said first dic by the way of not contacting said second die of said mold to said
die-attached ceramic substrate to form an enclosed mold cavity in said mold, and then
filling a molten encapsulating material into said enclosed mold cavity to form a
molding with a predetermined height on the top side of said ceramic substrate, thereby
encapsulating said sub-substrates and the die at each said sub-substrate; and

(d) opening said mold and taking out the encapsulated die-attached ceramic

substrate thus obtained from said step (c), and then cutting the encapsulated die

ceramic substrate to singulate said sub-substrates into individual.

2. The integrated circuit chip packaging process as claimed in claim 1,
further comprising the sub-step of putting an intermediate mold plate in between said
first die and said second die during said step (¢) before filling a molten encapsulating

material into said enclosed mold cavity.



in a cavity of the first die of said nold, and then closing the second die
of said nold on said first die by the way of not contacting said second
die of said nold to said die-attached ceram c substrate to form an

encl osed nold cavity in said nold, and then filling a nolten encapsul ating
material into said enclosed nold cavity to forma nolding with a
predeterm ned height on the top side of said cerami c substrate, thereby
encapsul ati ng said sub-substrates and the die at each said sub-substrate;
and (d) opening said nold and taking out the encapsul ated di e-attached

ceranmi ¢ substrate thuss.otiei tddr GFBufi &ihfp SdcBRi cutti.ng, the
ek B 5 E&lr(gcgm%f@gg%fcgﬁxged il ctl?nm 1,

encapsul ated die ceramc substrate to singul ate sai strates into

i ndi vidual . 2. Thehcidid BgERE Q8 theIchGEHi If ssillkdo ' SoLaidred in
claiml1, further conprising the sgL-step o?ﬁggF?#ﬁgﬁgﬁgﬁﬁﬁéyﬁﬁﬁﬁﬁge“ﬁnId
plate in betweend&aid first die and said second die during said step (c)
before filling a nolten encapsulating material into said enclosed nold
cavity. 6 3. The integrated circuit chip packagi ng process as clainmed in
claiml1l, wherein the size of the cavity of said second die is smaller than
the cavity of said first die. 7



