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BACKGROUND OF THE I NVENTION 1. Field of the Invention This invention

rel ates to a package for sem conductors, and nore 10 particularly to a

chi p-si ze package. 2. Description of the Prior Art The sem conduct or
technol ogi es are devel oping very fast, and 15 especially sem conductor dice
~have a tendency toward m ni aturization. However, the requirenents for the
-functions of the sem conductor dice have an opposite tendency to variety.
Nanely, the sem conductor dice nust have nore |I/O pads into a snmaller area,
'so the deng f ' j ' i y. ging for
‘the sem co%%rs%%dageé&éggm&y %Iéf?‘lﬂégﬂ %ﬁ?‘ég?’eﬁe he yi el d.
"The mai n purpose of the package strBamme is to protect the dice from
~outside damages. Furthernore, the heat generated by the dice nust be
-diffused efficiently through the package structure to ensure 25 the
operation the dice. The earlier |ead frame package technol ogy is already

‘not syitable for th ! A the density of the
pi ns ?her eof is too%%ﬁgmaggﬁmg%y of BGA (Ball 30

Gid Array) has been devel oped to satisfy the packaging requirenent for the
~advanced fegi (iandﬁftor di ce, The BGA package has an i advant age of that
the spher}-citelgphthelavention shorier pitch than that of the |ead frame
“package and the spherical termnals are unlikely to be danage and deform

“I'n addition, rter. si ra Lt .Sk fi ai se the
operating f rerfq%%n%&%{l gﬁ)gio?#l%?% F‘%atﬁ%g%éé%g(%l g%%%%@?lg@ggt é%ae@féi ency.
For dRanpparticfiarly.i8.a phipsizeNoacltag29, 835 di scl oses a BGA package, by
Mahul i kar et al; the U S. patent No. 5,239,198 discloses another package
‘that the FR4 substrates having a pattern of conductive traces thereon are
mount ed d» BeBCHptiom offhwmPrimt Amt No. 177, 766 di scl oses a fan out type
"WLP, 10 by the inventor of the present invention. Mst of the package
technol ogi es divide dice on a wafer into respective dice and then to

_package and tegt gashcdithModUsdc i lopREPAEE | HEINopNOINEY PRGKASRd
technal ogy, called "\\fer Level Package 15 (W.P)", can package the dice on
a wafler BSRSFERI SeEGRPdRet; Qe s RSPEENLY doHA RGN A no| ogy

has sone MéwantBoeR, rapdhc@ents $botherfupcadusi sfothry stitdmeuctorveicecost ,
and no nel%(ljvet gnuonfgl%s_i e lcelnc%ncr{fojccg 'V{r;]ugiéty. Namely, the semiconductor dice
must have more 1/O pads into a smaller area, so the density of the
pins is raised quickly. It causes the packaging for the semiconductor

20  dice to become more difficult and decrease the vield.

The main purpose of the package structure is to protect the dice
from outside damages. Furthermore, the heat generated by the dice
must be diffused efficiently through the package structure to ensure

25 the operation the dice.

The earlier lead frame package technology is already not suitable
for the advanced semiconductor dice due to the density of the pins
thereof is too high. Hence, a new package technology of BGA (Ball

30  Grid Array) has been developed to satisfy the packaging requirement
for the advanced semiconductor dice. The BGA package has an




20 As aforenentioned, the size of the die is very small, and the 1/0O pads
are formed on a surface of a die in the conventional arts. Therefore,

nunber of the pads is |imted and a too short pitch anbng pads results in a
probl em of signal coupling or signal interface. The solder is also to form
a solder bridge easily due to the too short pitch 25 anong pads. Moreover,
the size of die gradually beconme smaller and the packaged I1C of the die
does not have standard size by some package technol ogi es (such as chip size
package), but test equi pnment, package equi pnment, etc. for sone fixed sizes

die or paaﬁ%%gﬁé &30 that tﬁ@ Sﬁ‘%t”&p 1 tE5inMga1sHe84 ‘Aeéhoﬁ%é{d f Eﬁé‘i@@ﬁﬁt Of the

_ i nter-connecti O 30 and cont act resistance of %ﬁ
t her mal  &ridgclesd &mel%é? eviigl thesapherinak é%r@éltneéﬁ aene \ﬂa ¥Yet<bf

functi onef dhhgagl end defrdYMARY a@dﬂdﬁ | t!IJl\éEMlibﬂErTﬁghafl Qﬁ"ﬁnﬁﬁﬁﬁtlrﬁ)g esent
the prjor arts,

nvention,.has be e e 5 abov ro bl ens
et i o083 DepRATRIS LNl ev ol LS. 2 300uS PrLODI SR LR LCLPERET 2
package sbquﬁfemmtamxﬂ Bshet Mﬂcﬂemynari’ﬂtﬁaceb;amp‘ig, tthe $hBe. pAteotthdo.

bj ecti t j i 0 k
OB ect! V3, 8ol des PIRRHs! Y BIKAOBaLRahe BONIRAAD B iz SrdOrpRccage |
met al . Stgatenan®icherd, 85]991:953 velisfloshe pmetker pavkage onhns ther dthite the

cont act r%s%féda%%&&mgh& ﬁa&&ns bee %oﬁa%%&@ éa&é@ttﬂéﬁeor;éré\r}%ﬁme&bj ective

of the present I nvent | cost of pack agg structure.
Still an®tharPeB; éh@.T@éwarl P%@%M@&W Fﬁﬁéﬁﬁpmeﬁsa f%lloéﬁ PENY LY el d 20

and neli egg;l{-hé m@fntbh@f@nglfgggeﬁt fiwgdritich, Anot her objective of the present
invention is to provide package structure with a super thin package

thickness ( less than 400 a m) . 25 As aforenenti oned, the present
i nvention prdMbdesofathe opasikagd tebhpobigies pdwkdgelicEi ont a4 avdfer siteont act

conduot i ve LRt | dicl OLIRG (0,357 gGe0s80 341 681 VALET IRUAGR Ghural 1y

of dice orne hereon oto resrs 1S forned o
the fir streepmtamlycoﬁmhﬁvqsabkggc teqiheﬂlogfh@aﬂﬁdsW@ﬁ@tI@Vﬁéﬁa§kagayer i s

patt gg ”e\f;mrlfg*’ h@aﬁopééﬁéée ?Hé‘t(ﬁEé cﬁprad%tfew %emséeamaﬁfg fhE diceonkact
~conduct i 1 s etched formfirst.  conductive lines to cover the
pads. Reﬂ‘ﬁﬁﬁ?%ve dice. The WLP technology has some advantages, such as a

shorter producing cycle time, lower cost, and no need to under-fill or
molding.

20 As aforementioned, the size of the die is very small, and the I/O
pads are formed on a surface of a die in the conventional arts.
Therefore, number of the pads is limited and a too short pitch among
pads results in a problem of signal coupling or signal interface. The
solder is also to form a solder bridge easily due to the too short pitch

25 among pads. Moreover, the size of die gradually become smaller and
the packaged IC of the die does not have standard size by some
package technologies (such as chip size package), but test equipment,
package equipment, etc. for some fixed sizes die or packages can not
be kept on using. Besides, bad performance of the inter-connection

30 and higher contact resistance of the die and bad thermal conductor of
the base will result in reduction or failure of function of the die.




3 first photo resist layer is renoved. Next, a first dielectric layer is
formed on the first conductive lines and the processed silicon wafer. The
first dielectric layer is photo/etch patterned to formfirst openings on

. the first conductive lines. Then, the processed silicon wafer is diced to 5
separate the plurality of dice. The good dice are picked and adhered from
~the plurality of dice on a base. The good dice and the base are cured.

Next, a first material layer is forned on the base to fill in a space anobng
. the plurality of dice on the base. The first material layer is cured. A
second dielectric layer is formed on the first material layer 10 to fill in

the first openings on the first conductive lines. A partial region of the
second dielectric | aySUMMARYcOF CHE INVENTIQNN ngs on the first

- conductive |lines, wherein the second openings are substantially the sane
with the first openings. A second contact conductive layer is forned on the
second di el efthdrefdray éhet présddt invertieon haedwed opede rigs visw tdeths r st
condugt i j : [ F [ d ond
conduct S0t IR eSel Be RIS AR ik PIS et SDIRITR! of ??‘%qi@%ﬁﬁ econd

mat er i al ipegrtion stof provigeon GHHE-Sise dpRCkaSrd SEFUGHETE | aaﬁaeﬁﬁ@ @tond

di el ect ringahapRituriSaeOanRhoto resi st layer is removed to form second
conductive lines. Then, the second 20 material |ayer is photo/etch

- patterned to formthird openings on the second conductive |ines. Next,

sol der bal | s migtheeldglgdctive bhieht iredenpanaigion i valdrpyidehae dmpesiks cut to
for i ngl e, chip-siz ackages. .Th r.es I OV i I: a
chigﬁgiz agggggdgrggﬁgﬁr C U?X?E*ﬁgoggéegggﬂs ruc ﬁ?ﬁ‘%ﬁ ?égghgﬁﬁase,
die, firdacksnthuetilvenditnhes, a first dielectric layer, a first materia
| ayer, a second dielectric |ayer, second conductive |lines, a second

material |ayer and solders balls. The die with pads is adhered to, the base.
The first cordfiltanetherneiestige ref Hael RESERE iBVENtgNCHY &P FHRIGEHRE A first
30 di el eghhithcl AxEStarvel G iMRACI9H-EHR sHdk-pRdstirhenfite. St conductive i nes,
and the first dielectric |ayer has first openings on the first conductive
lined A first material | ayer is fornmed on the base and filled in a space
except 4 thendlilerosbiebevbasetheApsesamndirtieaitémi ris dol loyear tise fcostred on t he
first dielectri,.c |layer and the first material |ayer, and the second

di el ect ri%belpaafé(?agﬁa%tr?g@é%d openings on the first conductive |ines, wherein
t he second openings are substantially the sane with the first openings. 5

The second ¢ %ﬁ{afﬁelri %ct?\feeof %g%gegéhé hedriticit i9ReRuNgSHIANgidige second

openings to_electr) cal %/}ﬁ uple wt he first conductive |ines;
resp@bt i vaid relpbitity 9f t eI4yeetyrE. f or med on the second conductive
| ines and the second dielectric |ayer, and the second naterial |ayer has

third openings on the, second nductive, l.ines,. The 10 solder halls are
wel ded on t RIS SR NGsCLHIE deStRE BPFY ieBum FRPIILE EIE 6B ond
conduct i wriiches, withspeipiey ehin palckage thicktiadsetlassdhiaay 4004 sai d fir st
material |ayer are substantially at the sane | evel. BRI EF DESCRI PTI ON OF

THE DRAWNGS 15 FIG i is schematic diagramof using pick 8v place to
repl &e st andaksl adprmanentionad ndhebpraseat dovgntign: srevidepraawcepivnt i on;

qood di o TP o R Al F o O e e L O esent
i nvent i ord processed silicon wafer having a plurality of t gaés formel
thereon. A first photo resist layer is formed on the first contact
conductive layer. Then, the first photo resist layer is patterned on the
30 first contact conductive layer. The first contact conductive layer is

etched to form first conductive lines to cover the pads. Remaining

dice wi




FIG 3 is a schematic lateral view diagramof formng a first materi al
.layer on the base to fill in a space anong the plurality of dice 25 on the
base according to the present invention; FIG 4 is a schematic lateral view
di agram of renoving a partial region of the second dielectric |layer to form
second openings on the first conductive lines according to the present
invention; 30 FIG 5 is a schematic lateral view diagramof form ng second
5 conductive lines being coupled with the First conductive lines,
respectively according to the present invention; FIG 6 is a schematic

lateral ‘{th‘i‘io%g rr%@isgfla YO M flﬁné\‘?nrf& et HREEEH @eléc%iﬁ%rlaﬁ}éi" i ehrinhéd d

open| ngs on he secon conducti ve | nes accor di ng {o t he pr %ent i nventi on,
FIG 7 i #mtheHdEshoondustsrealings andithgmiecessah oy safeer 1Balfitston t he

third opefkRrgsriade ﬂllgq)ﬁ@tot/laecrpr@&@éﬁndm@rtbrmnflré@opEﬁﬁEgl;@Bhﬂbh@F THE
PREFERRELD. EMBQODI & SqQne s %ﬂbodl ment s ;&?ﬁsent %nﬁil on will
now be de¥&ti ¥ H}e@raﬁﬁ?%” el\l@%‘fetsﬁgfie%lco &u'a gbc Dgni zed
that %5 tdm@apa&sehe pluvelity @f diaa. Mhepgacdidied are pickiade arahgehetedt her
enbodi Mot SP AR AR HIPL il b $adesehbatha d Lt 0B okbe

present inven noft ect as “speci
acconpanyiurgde | N¢is . asz‘sth@ﬁtemﬁ]e 1@Xﬁm¢méﬂt1§ledf Oltlh*d’lfdlbfafsér&tfﬂbllén%nt s are

not shown,d.0.-S£a% th b OB 0bn R Bﬁéé‘t’ﬁﬂe %@P%ﬁfﬁﬁalara%—er
exaggerat d and meahi ng rti ons arggnot ra o rovid more cl ear
i

e
descri pt iiBrFuRg- e“oﬁﬁ?%@rfi‘?l@ﬁ tge leger by digty dRe TR, Datemal F8E ont
I nvenpi onol filtindes farsstcgRrihg @lo@ktmgflaﬂdc@h@@tﬁﬁe $itn@rsdar Pasliiglerepioan
addi ti onal 1ﬁ?eese for Oq?tﬁq ni n pro %Ez 3& wi_der_di st ance beItlvvee
di ce t haPlt ¢ SPPYRAafie C§‘f1§ erl FB SCTRBF B EPhe package
struct ur ehleasfiest acgardustizxe dfinds| Iwh&reay than sdvensi zepehingse dire to
avoi d the I e n ]% a step
of pi cki ng anéht]{&ll& Qh stggh?oén‘gﬁhwggd?igg rP&ﬁggg ‘?g cg?%l §1+ n%
appr opr i aioelcami.lm b@rerdlssfo;m%d l@e't \ﬁb@ns%tp@@l dielectric layer to fill in the

15 second openings on the first conductive lines. A second photo resist
layer is formed to form second conductive lines being coupled with the
first conductive lines. A second material layer is formed on the second
conductive lines and the second dielectric layer. A second photo resist
layer is removed to form second conductive lines. Then, the second

20 material layer is photo/etch patterned to form third openings on the
second conductive lines. Next, solder balls are welded on the third
openings. Finally, the base is cut to form single chip-size packages.

The present invention also provides a chip-size package

25 structure. The package structure comprises a base, a die, first
conductive lines, a first dielectric layer, a first material layer, a second
dielectric layer, second conductive lines, a second material layer and
solders balls. The die with pads is adhered to the base. The first
conductive lines are formed on the die to cover the pads. A first

30 dielectric layer is formed on the die and the first conductive lines, and
the first dielectric layer has first openings on the first conductive lines.

A first material layer is formed on the base and filled in a space except



than the original distance of dice on a wafer. The nmethod of the chip-size
package conprises the steps of separating dice on a wafer and picking and
pl acing the dice on a base and filling a first material |ayer on the base
into a space anong the dice on the base. An 5 dielectric layer with first
openings is patterned to expose a portion of a conductive Iine of the dice.
A conductive material is filled into the first openings and on the
dielectric layer. Subsequently, a second material layer is forned to have a
second openi ngs exposi ng the conductive material and then wel di ng sol der

bal I's on hReqgeeonehoPsNdI98 - sé&nﬁ‘%h@l%%ﬁh& adyeF e aoPrRld bhetins gaent
be descri essed Si

t b | f t h .di
:oﬂtvegn' gnddm%ét%ﬁdayﬁ%@ricgéﬂﬁ Eﬁ@n%sesteﬁfa %erpr%%%stiﬁgg%%nim%ﬁé?' |C§ 'S
decr easegaﬁwﬁ mSé@cﬁm _ekﬁngg @ettha flhstfkaﬁagmflﬁegm@é Ghre36i, nrhe The .
rocessed sili,con wafer w ntil one | ess .i S_easi sawe
bo di vi dSCRBIIPRERGIES ﬁéemlﬂ%?tafﬁtaﬁf% BB Dot S0 TRt BoRRiasy no"St ep
may bé oriite sdcomdtdmdmmness fegsside fomaedforr the fivst dpemings swvthet hout
back 'ap@e’&gg Béﬁ* ”tb %1%@%1%%&%?@&@% With 'tﬁ)éefu)st' (%&bﬁ{? Idped, o med on

t he processe on aw ng pr ot ec or m damages.
Each mdﬂ‘@ﬁﬁa@ﬂv‘dﬁd éh viehodddi Bwtenioh Hyex vtaf é’er@ﬁé tast dae SeFPRAed by

choosi ng édi'ﬁi&étﬁﬂéjéﬁr?esg%@i dige $Qond F@ie!&&h@d 14y&e aAdt hRewakesnd The

standard ood 110a arje picked and r aced gnto an 25 ddlt nal base
100 wi t h ARk layes hne dhst as%%lq&%ooaoﬁ%&@?ﬁor&? SEPEAFTENRRES T8t he base
100 wiot h @Idéivb@u@ g Wehtedog) the teatl epehingst ypé e&ddfteiijamjr muphngl Wi th

good t her onduct i own), as shown i.n El The dhe3| on
o er | ) TERCHR PH I <PhETBaus TR wnreRc R va il Fith ke BN T he
adhesi on ared spidfirs3hatheahidyesi ar swbsweindiallysatthedaie level.i ght or
thermal . The di stance between two adjacent dice on the base 100 is arranged
wi der to have enough space for formng fan out ball array in |ater steps.
Hence, the 7 prBRIEF DESCRIPTION2OF AHEDRAWINGSpt i ni ze bal |

pi tcg for avoiding problens of signal coupling and signal interference and
i ncr gse the nunber of I/0O ports (balls), even the size of dice becones
smal | er. The Fit.erli a¢ sdhdrhatibadmgtatM afnusingyl@isk, &siplacorito ceplagec, 5
crystal 4l , ¢ angul ar
chape. | et REeRl iodBiE s AL A ACALUR NS Pe AR i fod GORTTTH. “Mor e
than three dice can be packaged in the sane package structure by the

present invengjeony id f&%é}@é}ﬁﬁh&%%@ idk Bhg H}ﬁ cﬁ*ﬁ%ﬁ[ﬁg aﬂﬂeﬁuﬁh@ﬂn s
prefer abI%@good t her co ductive mat g{l al the 10 (%élems EUCh as

stresd) ri@suLeRd 4iFs tmpe erpjeratinr of iff aietBE BrriesRorHREife bt 10a and
the base gil@epaintentaye] ded. The illustration and the corresponding figure
bel ow are made through single die to sinplify and provide a nore clear
description 15 conprehension of the present invention. Before achieving the
result of FI &IQ, 3 ipl asashemehicnigtéall Eyviewndirgrasedobfoimonag | § fixstcl ean

the surfag 1?f fhgre?r&?%ﬁéﬁé@ic?ﬁllti?l JRie UL SN BES LAl ARl s on

t he wafer. st C
25  on the base according to the present invention;

FIG. 4 is a schematic lateral view diagram of removing a partial
region of the second dielectric layer to form second openings on the
first conductive lines according to the present invention,;

30
FIG. 5 is a schematic lateral view diagram of forming second

1



20 conductive layer 103 is forned on the wafer with pads 102 forned
therein. Afirst photo resist layer is formed on the first contact
conductive layer 103. The first contact conductive |ayer can be forned by a
physi cal nethod, a chem cal nethod, or the conbination thereof, for

exanple: CVD, PVD, sputter, and electroplating. The first 25 contact
conductive | ayer |03 conprises Al or Ti, Cu, and the conbination thereof.
The thickness of the first contact conductive layer 103 is preferably 1 ~2
,um Then, the first photo resist |ayer (not shown) is patterned on the

first confgaptu@ardughiye Heayer cdlled herifil I She CORERCEOAANGHGET MR dsayer 103
is etched to fOI’(g\_HfI rst conductive lines to 30 cover the pads 102

Remai ni ndSFPFSEVENAGOrdusto g aresent MwshE®iNext, a first diel ectric

| ayer 104 is formed on the first conductive lines 103 and the die 101. The
first dielectyic layer 104 conprises BCB, s .. SINR and the conbination

t hereof. The ]{‘]:%C'cl@ni%sa of°® a 1&@6&65@%%6&!{ ﬁh@gr%%ro?lggniuglgpgg?%r} bly 2~5
~ m The matstaldisgtechaiving dped 0p4nisgphot shet sdrvorel condiufctivet linpeni ngs on
the first,con ' [ e formation of the first conductive

i nes anff?’r(g#{%wéﬁ.é%wg%equﬁ?t%oh%é 5 good dice and the wafer are cured.

The back | apping of the wafer can be used optionally to achieve a

predet er m nedefichi zksesscReRINME RAeBN0vicly M1Nabes oftfbemsheRoMeSBAREAL I NG
t he dice. S o]xr/%/alnf,l ure 1, the ie is. picked and placed on the

good d
base 100 Qthth¢ APETHPES RGPS S EL HRC DI ESER HBIEREP -t he result of figure
2 isq{gchieved. 10 FIG 2 is a schematic |ateral view diagram of picking and
adhering the _good dice 101 fromthe plurality of dice on a base |00
accor di ng t IDERCREBITON QI THE ﬁBﬁFElﬁm EMBODIMENE conductive
|l ines 103 are fornmed on the die 101 to cover the pads 102. A first
dielectric 15 layer 104 is formed on the die 101 and the first conpductive
lines 103, ar%omﬁesm’f@? ANBPEERFRES |0§>ﬁ§fe Emﬁ%slmﬁepéwrbaéﬁi REY ¥65 on the
L irst ggra:wm_ ﬁibeel I gesale®3ethile Nﬁ/ekﬂﬂeg@éé,ﬁtrﬁdﬁ_ 1d0Ze irScd iee@cdthiz@ t he |
ase t n .curi t ype and/ or heat, curing .type_adhesjon,nateria
1010 i ¢ HG0ETHAT e RO SERy (i PHARGCRry &8 i QitEL FROST agbro o 20
havi ng fiambodpeentydbektes thésr puplioitlyt ldestribstl, contidbei scode nb4he03 and
t he proc i1 I ' ! Igg&r -ngd: of,.the first
di el ectr &g%?%grlby%ﬁgogggsg eﬁ'? ée%”ﬁg@fl gﬁﬁég %}& sawaggé/ If%gﬁ%?glélgggéd
silicon W@mpﬂlﬁﬂéf@d@iéllﬁﬁce 101 are adhered on the base 100. The good dice
101 and the base 100 are then cured. The base 100 25 conprises netal or
gl as wherei,p the netal conprises Fe, .Co, N, and the conbination thereof,
For Ranpl e ¢ R coOmPpRIGIES AP W@z&g@m HRMAIHERTOPOF FEONT &9 i s
pr ef er ablseadhouSoR{0-diRRnsioms Jff tlgd askted us@Gboriches tdtec kRaggelftetine gl ass
is prefere}p Y. gmi’r% 1%0g-4010.u m _30 FI.G % is a scherg:ltic Ia’&,eraie Vi ew
di agr am 619 oPWPAGEICPT r BPTHERR 75T ey ST + 10 THRUIS Gb ¥0™F Fleafn a
space anshggcripdiql andl ¢ampotheisionl®l tionprdeerisasgentOnaccording to the
present invention. First 9 material layer 106 is fornmed on the base 100
to fill in a space (scribe line) anpbng the plurality of dice 101, and the
surfdée of thE¢|pEascRbt HIveatiqmyigcludes ahdstepe of upickérg ofntdhplagipgt

Slihel ]gpt r ![sﬁahtéﬁﬁcﬂ c?i@.é M eﬂg a?gm&ﬁalatgbge dbr tdmaﬁﬁf@ éﬁv@%%ro&faﬂéaaﬁai al ?f

e first mater] ayer .can. be curin pe or atjng curing type
ot er | al . WIRRERISTRRCE | Pty ?f‘a|thﬁ§y$e eeirdl distanss, QvVitE PRefral . The
first natwesfeal TheesfotO6tlmpabkafesomribtioye hatcs ¢arperasive @l alist amgynet hod
or a photal i thograph thod, The.fifrst,material | r 106 _functions as a
buf fer Iay(‘rafllrl oegrsezgu%feﬂge Q?er %%gvﬁ{fgﬁ?é SP@&%%’F&?\JPE&%EP&.]DelefngPict%%lfs‘lo

mat eBPal They erethoel taiudes & Biempl rockimgaandupleingratandaid goodhdiae silicon
r ubber, i 3  for Lat..ng: et hod
and/ or a%ﬁé?%ﬁﬁé&%%ﬁ%ﬁﬂ@@%‘g agﬁg“il?_%%@{i KS?E%EE?S%JC%%%%”%C irst

material |ayer is sane as the thickness of dice.



15 As shown in FIG 4, a second dielectric layer 107 is formed on the first
material layer 106 to fill in the first openings 105 on the first
conductive lines 103. Next, a partial region of the second dielectric |ayer
107 is renoved to form second openings 108 therein on the first conductive
lines 103, wherein the second openings 108 are 20 substantially the sanme
with the first openings | 05. The second dielectric |layer is preferably
SINR, BCB, silicon rubber forned by a printing or coating nethod, and the

t hi ckness of the second dielectric layer is preferably about 2~8, ~m The

step of rtﬁ@h“tﬂ@ Briz@hil %hsi!a@ﬂﬂeo'&foalcfeh%ns%%@ﬁeﬁ" GRCUhEtIRYSH the
per f or med 1% a laser trimm ng, nmethod 25 or photolltzcggéa hy net hod. Then,
T t

the pl asrffBrEks RAGHASE) COMPIRCUSRE YFPSoMaPFpatalies & ¥4i§Ee of the
f:c r fth conmta;gjzmd g Bag Ii&%lrag tt?g;llthﬁ c&teﬁbgfﬁewﬁi lﬁelmi@glaﬂgret ﬁ@diﬁerﬁil regi on
0 e secon |1 S on ayer ro openl ngs QO _Ma sure no
Posi dual IREED I U b TR o R ciiOat e oaRsa OtnhE s fn onl

pl ati Bg Qiclactdo lapet weth mgsTopelingsais battesedd ctptex_mmlel § p:oartzburoﬁ a thin
metal | ayen, {u e gﬁgwﬁ PhePBideN & ?Hﬁhﬁ%?w@ E'i?ﬁfl&f {§h1188'1ﬂ‘t!8tt5.¥emlslt“es 103.

io Then, a second photo resi st
second dl@@nngsm@m ﬂl@'lil@lﬁ?@tltlﬁéawlf sPubserernilyeal $ored omteTi®é second
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nmet hod Then the sol der balls 112 are joi ned t oget her with surfaces of the
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base 100. When the dice 110a are placed on the adhesion material,

30 the adhesion material is cured by UV light or thermal. The distance
between two adjacent dice on the base 100 is arranged wider to have
enough space for forming fan out ball array in later steps. Hence, the



Hence, according to the present invention, the aforenenti oned package
structure can provide a chip-size package structure with a 15 super thin
package thickness ( less than 400 ~t m) to arrive a good thernmal conductor
owing to silicon backside with netal. Therefore, the present invention can
raise the yield, reliability and reduce the contact resistance of the
package structure. Mreover, the chip-size package structure of the present
i nvention can |lower the cost of the 20 package structure. Al though specific

enbodi nents have been illustrated and descri bed, it will be obvious to
those skidlegdntny fv@ﬁt%t ba jebail Gt | ﬁnia%yﬂam €& Wbt hout
departi ngfl ferom h: |ls |r(1:tentcrin%ﬁl{o 25 el mtec?%ﬁol ely ?ﬁe appended
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Cu, M, %mﬁ?éﬂé}%iént&'tﬁ'érﬁ%%eﬁﬁ’%eﬂ%ﬁ. ,um and further

Before achieving the result of FIG. 2, a plasma etching (RIE) can
be used optionally to clean the surface of the processed wafer to make
sure no residual materials on the wafer. Next, a first contact

20 conductive layer 103 is formed on the wafer with pads 102 formed
therein. A first photo resist layer is formed on the first contact
conductive layer 103. The first contact conductive layer can be
formed by a physical method, a chemical method, or the combination
thereof, for example: CVD, PVD, sputter, and electroplating. The first

25 contact conductive layer 103 comprises Al or Ti, Cu, and the
combination thereof. The thickness of the first contact conductive layer
103 is preferably 1~2 gy m. Then, the first photo resist layer (not shown)
is patterned on the first contact conductive layer 103. The first
contact conductive layer 103 is etched to form first conductive lines to

30 cover the pads 102. Remaining first photo resist layer is removed.
Next, a first dielectric layer 104 is formed on the first conductive lines
103 and the die 101. The first dielectric layer 104 comprises BCB,




conprising a second dielectric |layer on said conductive |ine of said dice,
and said second dielectric layer conprising BCB, SINR or silicon 13
rubber, having a thickness about 2-8,um 5. The process in claiml, wherein
materials of said first material |ayer and said second material |ayer
conprise W curing type nmaterial or 5 heat curing type material, and said
first material |ayer conprises silicon rubber, epoxy, resin, SINR or BCB,
formed by a vacuum printing nethod and/ or a photolithography nethod,
wherein said second material |ayer conprises SINR BCB or Sol der Mask
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the step of Ieanl sur.fac sai d conduct l i nes 9.. The
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ﬁrst dielectric layer 104 has first openings 105 on the first
conductive lines 103. The die 101 with pads 102 is adhered to the base
100 with an UV curing type and/or heat curing type adhesion material
101a with good thermal conductivity. The first dielectric layer 104

20  having first openings 105 is formed on the first conductive lines 103
and the processed silicon wafer by using a photolithography method of
the first dielectric layer. The good die 101 is formed by sawing the
processed silicon wafer. The good dice 101 are adhered on the base
100. The good dice 101 and the base 100 are then cured. The base 100

25 comprises metal or glass, wherein the metal comprises Fe, Co, Ni, and
the combination thereof, for example commercial name of Alloy 42, and
thickness of the alloy is preferably about 200-300 ym. If glass is used,
the thickness of the glass is preferably about 200-400 y m.

30 FIG. 3 is a schematic lateral view diagram of forming a first
material layer on the base 100 to fill in a space among the plurality of
dice 101 on the base 100 according to the present invention. First



cutting said dice into a chip-size package; and pi cki ng-and-pl aci ng said
chi p-size package into a tray for SMI ( Surface Mouunting Techni que )
process. 10 11. The process in claim, wherein the step of welding said
sol der balls conprises: placing said solder balls in said second openi ngs
by a stencil printing nmethod; and joining said solder balls with surfaces
of said conductive material by an 15 IR re-flow. 12. A chip-size package
structure, conprising: a base; a die with pads adhered to said base; 20
first conductive lines forned on said die to cover said pads; a first

di el ect rifialayarifer Reb 98 fsahdddhe @adpsad ddo tSHICANUShhYE (bdriss. and

said first dielectric |ayer havi Eg first_open ggé on fal d first conductive
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respectively; "a second material Tayef” fornmed on said second conductive

| i nes 15 layend Ofaingay drodermed| ey ta iscréety eractabe painding doeidashoerftal | ayer

having { IHGtoRRERLAGHP ool Seten freoRdMeLiaY qalinapic Aldshdes bal | s

wel ded on said_third openings and electrically coupling wth _said second
conduct i Vf§méayer égpmlil%wy.stses‘vﬁs.duﬂqéop%%as@ TPuctthr e hﬁcf?raﬁtm 12,
wher abn sHataeeiSllerSEOE dar b 4ieV eaid/or hayelcuansy saaceridl] Stuchphsri al

| ayer are.substantially at sane | d sajd,die is, formed by saw ng a
bt poesced s, MANE | Rt T ge e R Pl BB o o foveeiiiee
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mat eri al %Bﬁ’/ékﬁéaésdof tﬁ'é firé@l[n%rtéﬂ 1 la}%%risas'&‘?né f'Zl'sdtht%e&ﬂBEnH% B Lifde | aver .
conpri se CUFI'ng type materral or heat curing type naterial, wherein said
first material |ayer conprises silicon rubber, SINR BCB or epoxy, and said

secong As shown in FIG. 4, a second diclectric layer 107 is formed on the

first material layer 106 to fill in the first openings 105 on the first

conductive lines 103. Next, a partial region of the second dielectric

layer 107 is removed to form second openings 108 therein on the first

conductive lines 103, wherein the second openings 108 are

20 substantially the same with the first openings 105. The second

dielectric layer is preferably SINR, BCB, silicon rubber formed by a

printing or coating method, and the thickness of the second dielectric

layer is preferably about 2~8 ym. The step of removing a partial region

of the second dielectric layer is performed by a laser trimming method

25 or a photolithography method. Then, the plasma etching (RIE) can be

used optionally to clean the surface of the first conductive lines 103

after the step of the removing a partial region of the second isolation

layer 107 through the openings 108 to make sure no residual materials

on the first conductive lines 103. Next, a Chemical plating Cu or

30 sputtering Ti/Cu can be used optionally to form a thin metal layer (not
shown } on the surface of the first conductive lines 103.

10




15 material layer conprises SINR BCB, Sol der mask (Epoxy), wherein said
first conductive lines conprise Al, Ti, Cu, and the conbi nation thereof,
and said second conductive lines conprise Ti, N, Cu, Au, and the

conbi nati on thereof. 20 15. The package structure in claim 12, wherein said
base conprises netal, alloy 42 (42N 58Fe) or gl ass, wherein said netal
conprises Fe, Co, N, and the conbination thereof, and thickness of said
nmetal is about 200-300 ~t m wherein said first dielectric |ayer conprises
BCB, SINR, PI or silicon rubber, and said second dielectric layer is

silicon 25 ruhégl a MR tolﬁamﬁcﬁi FV.(Aot shown) is formed on the

. Ac9. Ac9. AF9. 9 AF9 A 9. A AF9. AFV35(X
V\f xsn::d SPOPR f gagl egﬁr&i] e&%:%aﬁ%%?a 8h ]C@é}d&qt&vefuﬂw;scéﬁga] Ta$ ca] ca] ca
] ca] ca] cajeeahdaghodd cralstaU] il t&meai' v the thm metal layer (not

al cal cal VAL Z@ il &aréafftca%é“?{“f -y cin Ehpied St el EfRe e e

Ik45d§| 9: dlel'c@m@\"]abfletl UIPQLO f111 in the second openings 108 on the first

aJ SS]Q('\:/S]TC;JF%‘?@ ca] ca ca j%h (%}31 g]é]%?art’](a?g%c &ifk??][‘f% eﬁ’?l\fi] Ca]c

awaCbUbbdeemegh by eectroplatmg e secon contact conductive layer 109
L #] & Kkt pE gegfm\ e ahgahsal Grl eahfithasbealcéleon] PAECAIIERNESS ¢f] ca] ca] C

shed) o selc s s sslothed el el Rl Qg flp( 5

#10%&0( ) -thidc S#dd13E fhots! aekiSH 180&" (3 -rentSHD Y fO)‘IISASCCOfl‘d bd)ﬂductlve

10%: () - 'i'lcn\é#l%‘g&b&)ng 'coupfé%lo‘y% (e #BVEIRE () 1intQ 183 199 A& O- O+
in FIG. 5.

Referring to FIG. 6, a second material layer is formed on the
15 second conductive lines 109 and the second dielectric layer 107. The
second material layer 110 is formed by a printing or coating method.
The second material layer 110 comprises a material of commercial
name of Solder Mask (epoxy), SINR, BCB, with a thickness around
20~25 ym, and the combination thereof. Then, the second material
20 layer 110 is photo/etch to form third openings 111 in the second
material layer 110 thereby exposing the second conductive lines 109.
Subsequently, the plasma etching (RIE) can be used to optionally clean

the surface of the second conductive lines 109.

25 Referring to FIG. 7, solder balls 112 are placed onto the solder
openings 111 by a stencil printing method. Then, the solder balls 112
are joined together with surfaces of the second conductive lines 109 by
an IR re-flow method.

30 Next, the processed base 100 can be cut to several chip-size dice

pieces for FT (Final Testing) and BI (Burn In) after the step of the
welding the solder balls 112 on the third openings 111. Subsequently,

11
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100\ 10%&1% \1%%&' ()-!UHc96 10‘%% '\%—|C96#10%&' ()-"'\c96#10%& ()- 10 10
Kitu""i #l 102109 () -!k<.
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10 H "10% ()Fi'n'al ﬁ?e/“%a(c& {'qalg‘sé)lo%) %Vcl’th the aforementioned structure

5 is sawed along the sawing line (not shown) to form single chip-size

agegl
packages.

Furthermore, a step of pick-and-place the chip-size package into

a tray may be made for SMT (Surface Mounting Technique) process

10  after the step of the cutting the packaged base 100 to form single
chip-size packages.

Hence, according to the present invention, the aforementioned
package structure can provide a chip-size package structure with a
15 super thin package thickness (less than 400 ym) to arrive a good
thermal conductor owing to silicon backside with metal. Therefore,
the present invention can raise the yield, reliability and reduce the
contact resistance of the package structure. Moreover, the chip-size
package structure of the present invention can lower the cost of the

20 package structure.

Although specific embodiments have been illustrated and
described, it will be obvious to those skilled in the art that various
modifications may be made without departing from what is intended to

25  be limited solely by the appended claims.

12




10 10<s10% () - 310%& () - SCHIMUWE }[9_>
10! r FV$S#10% , & () - J! NHcp6#109%&: () - | U] cp6#10%: () - $10%: ()-c) 10%& ()-!r
1098 ()-\",)))))) *d+{ Y7 10! %49" 10%& ()-!9" 10%& ()- 10 10

10<s100@ () -1 1 HFEl +p#10% . & ()-t! dFl +p#10%& ()-td++, ., u, , B-c. a?{Y7

101 9% Uc| SH10%&' () - Hc6S#10%& () - ! UVCBSH#10% () - f 10%& () - CLO%' () -

109%& ()-c..h/ 0A11112[<17 1 10<s10%&' ()- 4! 10%& ()-! UHC&SH#10%& () -
P'UHC&SHL10%&' () - ! NdCc&SH10%&' () - Hc| SH#10%&' ()-11123k445aB7 1 10Hc66#10%
& () -1 NNC66#10%& () - ! NHCOB#10%&' ()-! N, HCOB#10%& () -! UCOB#10%& ()- 10

What is claimed is:

5 1. A process of chip-size package, comprising the steps of:

separating dice on a wafer;
picking and placing said dice on a base;
filling a first material layer on said base into a space among said dice
on said base;

10 patterning a dielectric layer to form first openings exposing a portion of
a conductive line of said dice;
filling and patterning a conductive material into said first openings and
on said dielectric layer;
patterning a second material layer to form second openings exposing

15 said conductive material; and
welding solder balls on said second openings.

2. The process in claim 1, further comprising a step of cleaning the

surface of said wafer by RIE method before the step of separating said

20 dice, and further comprising a step of cleaning surface of said
~ conductive material after the step of forming said conductive material.

3. The process in claim 1, wherein said conductive line of said dice is
formed by CVD, PVD, sputter or electroplating, wherein said

25 conductive line of said dice comprises Al, said conductive line of said
dice comprises Ti, Cu, and the combination thereof, and a thickness of
said conductive line of said dice is 1~2 g m.

4. The process in claim 1, wherein said conductive material comprises
30 Cu, Ni, Au, having a thickness about 12~18 g m, and further

comprising a second dielectric layer on said conductive line of said dice,
and said second dielectric layer comprising BCB, SINR, or silicon

13
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5. The process in claim 1, wherein materials of said first material layer

and said second material layer comprise UV curing type material or
5 heat curing type material, and said first material layer comprises

silicon rubber, epoxy, resin, SINR or BCB, formed by a vacuum

printing method and/or a photolithography method, wherein said

second material layer comprises SINR, BCB or Solder Mask (Epoxy),

having a thickness about 20~25 ¢ m, formed by a printing or coating
10 method.

6. The process in claim 1, further comprising a step of back lapping
said wafer before the step of separating, and said wafer is back lapped
to achieve a thickness about 50-300 y m, wherein said base comprises

15 metal, alloy 42 or glass, and said metal comprises Fe, Co, Ni, and the
combination thereof, wherein thickness of said metal is about 200-300
um, and a thickness of said glass is about 200-400 g m.

7. The process in claim 1, wherein said dielectric layer is BCB, SINR, PI,

20  silicon rubber, having thickness about 2~8 1 m, formed by a printing or
spin coating method, wherein said first openings is formed by a laser
trimming method or a photolithography method.

8. The process in claim 1, further comprising a step of cleaning surface

25 of said conductive lines of said die after the step of forming said first
openings, and further comprising a step of performing a Chemical
plating Cu or sputtering Ti/Cu or Al after the step of said cleaning
surface of said conductive lines.

30 9. The process in claim 1, further comprising a step of cutting said

base to several chip-size dice pieces for FT(Final Testing) and BI(Burn
In) after the step of said welding said solder balls in said second

14
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1d_.| The process in claim 9, further comprising the steps after the step
5 of said cutting said base to form single chip-size packages:
cutting said dice into a chip-size package; and
picking-and-placing said chip-size package into a tray for SMT (Surface
Mounting Technique ) process.

10 11. The process in claim1, wherein the step of welding said solder balls
comprises:
placing said solder balls in said second openings by a stencil printing
method; and
joining said solder balls with surfaces of said conductive material by an
15 IR re-flow.

12. A chip-size package structure, comprising:

a base;

a die with pads adhered to said base;

20 first conductive lines formed on said die to cover said pads;

a first dielectric layer formed on said die and said first conductive
lines, and said first dielectric layer having first openings on said first
conductive lines;

a first material layer formed on said base and filled in a space

25 between said dice on said base;

a second dielectric layer formed on said first dielectric layer and
said first material layer, and said second dielectric layer having second
openings on said first conductive lines;

second conductive lines formed on said first openings and said

30 second openings to electrically couple with said first conductive lines,
respectively;

a second material layer formed on said second conductive lines
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13. The package structure in claim 12, wherein surfaces of said first
dielectric layer and said first material layer are substantially at same
level, and said die is formed by sawing a processed base, back lapped
to get a thickness of said processed base around 200-400 y m.

10

14. The package structure in claim 12, wherein materials of said first
material layer and said second material layer comprise UV curing type
material or heat curing type material, wherein said first material layer
comprises silicon rubber, SINR, BCB or epoxy, and said second

15 material layer comprises SINR, BCB, Solder mask (Epoxy), wherein
said first conductive lines comprise Al, Ti, Cu, and the combination
thereof, and said second conductive lines comprise Ti, Ni, Cu, Au, and
the combination thereof.

20 15. The package structure in claim 12, wherein said base comprises
metal, alloy 42 (42Ni58F¢} or glass, wherein said metal comprises Fe,
Co, Ni, and the combination thereof, and thickness of said metal is
about 200-300 ¢ m, wherein said first dielectric layer comprises BCB,
SINR, Pl or silicon rubber, and said second dielectric layer is silicon
25 rubber, SINR, BCB.
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