24 SEP 2004 5 METHOD OF MANUFACTURE AND | DENTI FI CATI ON OF SEM CONDUCTOR
CH P-MARKED FOR | DENTI FI CATI ON W TH | NTERNAL MARKI NG | NDI CI A AND PROTECTI ON
THERECOF BY NON-BLACK LAYER AND DEVI CE PRODUCED THEREBY BACKGRCIJNDZCEZ S-EHEZUUA
IINVENTION 1. Field of the Invention This invention relates to

sem conduct or packages and nore particularly to materials and nethods

enpl oyed i n packadi¥BHPRePEMANUFADEY®RE ANDOIDENT RgbatednfofF 10

Encapsul ati on ng r&[L‘ﬁ for semi conduct or packages are colored black to
protect the cont& r%é HFGR CHR YABKED FHBSIDENBEFECATEOND@ITsed for the

i i ft } i ens| tQ use X-ray inspection
and per sonnel | anara g ARG, Hibro RN ARSI oNE S EREY B8 b
concer ned the saf SON-BANI SAuBOLNGS Db BRoNBR S Tipkays, 15 The

continued trend toward mniaturization of electronic an ectrical
systens requires a reduction in the overall size of the sem conductor

device packages that are_enployed therein. Thus, snall size packages
havi Rg excel I ent reli abi E@M&Iﬂi%ﬂﬂﬁw)abl lity iarte aqulored.
U. S. patent 2t D, onta et al. “for "Plastic-Encapsul at e
Sem cgnductldr teldof Hhe ng{l os encapsul ating a sem pond\tlj\/((:]_t Olr‘] ﬂew ce

| asti i Std Gethi i ns e v
bet ween pl asti crisbagtsntickhecntastd Qeihi%o%%?d%ﬁdl ﬁ’g&i{ﬁe@%&h%ﬂ@e f@‘?gf‘%ﬁ@g 15 .

colorants. See col. 18, lines 25 - Col _ 19, _
17 it is sttatederiahenpaskhgss ehpbfRONhNpagssm mmdaw. permitting |ight

irradiatio Sﬂch as. W/ rays to erase information stored in 25 the
sem conduc%riﬁﬁw&@ﬂﬂl ines 20-24, it is stated: "In the present

i nvegtion, one EtnicQFSLHQJiQA ng.san produce an EPROM using a resin

r semiconductor packages are colored black
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to protect the contents thereof from light. Thus X-rays must be used for
the inspectioﬁ -;fter encapsulation. It is expensive to use X-ray inspection
and personnel operating the inspection apparatus always need to be
concerned the safety factors involved with the use of X-rays.

15 The continued trend toward miniaturization of electronic and electrical
systems requires a reduction in the overall size of the semiconductor device
packages that are employed therein. Thus, small size packages having
excellent relisbility, and multi-function capability are reguired.

U.S. patent No. 5,641,997 of Ohta et al. for "Plastic-Encapsulated

20 Semiconductor Device" describes encapsulating é semiconductor device
between plastic sheets. The plastic is formed of resins which have
colorants. See col. 18, lines 25.— Col 19, line 27. At Col, 18,
lines 15 ~ 17 it is stated: "The package of EPROM needs a window
permitting light irradiation such as UV rays to erase information stored in

25 the semiconductor chip." At Col. 19, lines 20-24, it is stated: "In the
present invention, one time molding can produce an EPROM using a resin

_1...




| [ [ [ iti is transparent in a
- - 2 4 SEP 2004 sheet in which the resin conposition is _

porltiron corresponding to the wi ndow, and in another p&(r)tl zngggelgzsgv, SEP 2004
) sition is colored to screen light." U S patent . 4,300, 1
E:SIHPQ for "Conformal Coating for 5 Electrical Circuit Assenblies" shows a
transparent coating over a printed circuit systemincluding circuit

. e . . . ¢ the
r ssheddsinswbich dind rédianG@inbfton REfALLLdAg: ¥ sual i nspection o
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Device for;. 10,Hey getic Enﬁagsql ation of Electronic Conponents™ shows

pl astic packaggs i"ch Endebke el ectronic conponents which contain

i i | ated in
di screte conmpoues! Satdnt kO 8UAL ct.rani G,_copponents encapsu
tlhz packagersn,) whi ch can llJbe %D(%h?éeidg}f ﬁgik}%ﬁrt&OH'H{PWH%P?‘tIPEEfOﬁaCkaQES are

DL ) . . . he
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! . ;0 LIS | o . Lal | ayer
FECHM FYiskon dariidingneirenit alonbayers, részéioﬁ@tanfar gaRLGSAt eri a

{gugo%ggg ofi1 @0, or. gni,c material , e.g. Parylene (', sili cone, epoxy or

acrylic varnrshitg S dasRaftanentt the pirpwites well cusi torbeateht andtiggest ousl y

QR ic..second inorganic material layer is
Eg%gg:g gf an rgrgfzt;l?aél%a{slﬁ%k@% 8% cf’rég%lcm&i ound e.g. aluminum silicon,

. . a = 3 tride In an

i i t1 NUOoXl geten®INA 5 tl,ad45n(gf{f‘élq, , e€a8 £ @S/ licon nitri.

;: rc;)z;?imve enbodi ger?t a th’imr%d, or gani c?fl ayer of a mater i'“&f? Ii‘iY&‘F? Sf

Pala§l ene cI¥FBEtcsEngamsuthtivnt ¢f Blecthunik Gessoménts gﬁ%{z& ﬂ&?st%?pg!ﬂz&ag%?f ng;
i . th inorganic |ayer conprise Si Q2. .4,

?li%t ignait It V@Pﬁ e‘:‘l';s]rloq Cltﬁen%tlF‘F??&i e o ReSe whBhy earitaius disayee scaat@nbh&nspar ent

: i i - i Si he [ ayers and there
n thing are visible throught :
;Ngeno neec}n%é(’)&ra gépg{ %%Efzrgﬂﬁé%%e{l ?foé e8‘fﬁp§‘|ullat8d in the"packages, which can

be mounted flat. Alternatively, the packages are have connecting lugs or

pins mounted on a printed circuit board. The printed circuit board and
15 the paékages are encapsulated with from two to four organic and inorganic
material layers. A first organic material layer is composed of an organic
material, e.g. Parylene <*?, silicone, epoxy or acrylic varnish, to
encapsulate the printed circuit board and previously packaged components.
A hermetic, second inorganic material layer is composed of an material such
20 as a metal compound e.g. aluminum, silicon, zirconium, tin oxide; or a
metal nitride, e.g. as silicon nitride. In an alternative embodiment a
third, organic layer of a material such as Parylene “** is formed with a
thickness of 5-10um. In still another alternative, a fourth inorganic layer
comprise Si0.. At Col. 4, lines 13-16, it states "Finally, since these

25 various layers are transparent when thin, the circuit markings are visible

through the layers and there is no need to reproduce them on the outer




layer." This teaches the concept of showing the external
ﬁnrzkil}ngsEPoﬁog4 p:gkaged el ectroni ¢ product thro'lljgh the encapsul at i 84 S$EF QL
"U. S patent No. 5,479,049 of Aoki et al. for a "Solid State |mage SgnsOplr
Provided with a Transparent Resin Layer Having Water Repellency 5 an
Repel l ency and Flattening a Surface The][ eof "dsihgwtshg :lcjﬂr:cgczt g; ea i mge

i contgini i ensars, forme . _

e conductor” Each senesr” P SE8RI shveee: Ve oSG 2
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di fferent dye colors which provide one of those co ors”of’ light to eac
i mage sensor. The- #pierdtNe e 5i 410l 0tfest ankirray. oér detdusat iamh GhQgd €nses.

i i rotected by a transparent |ayers incl.uqi ng a resin | ayer.
-S”l]JE/I\/g\%\\/(I (aezsél'ﬁggl f\isﬁ%\“llt%ﬁnao%‘ia@éi’awttﬁﬁ%nihaventHa@mg ater Repelageyt he

' j integrated circuit chips to reduce the cost
et anand IO LT I LR e O e
i inpigj i i itk i h 0 ki.ngs and/ of indicia on
packages uhi ch cannot be. eas iy Sart enSarr e TiL LIS R B et or ent

mar ki ngs aFfATeMqUsEi aEdobr sqneopds eslapted eb abelivO@narsdn@e QOMAT oUp t he

i gi gI ce of roduct in cases of misappropriation of products. 20
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i ik ) S5 d n- bl ack,. colored or transparent materia
et an OPIEGALLY oL AR SHRAE, p0RRiPhAsky Golored o tlansparent | mat o
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black or in a color on a su _ _ ;
pr gtc ecti onTlPeaﬁéffiC’ie_siSf protededvier at renspirennady 6l @ERALBEKIRGS 1ARG/ Or
indicia and the chip. The pé&%ﬁﬁ{lyogﬁjg %rII\;V?ENaTION

An object of this invention is to replace the process of X-ray

inspection of integrated circuit chips to reduce the cost of inspection and
15 to alleviate the concerns pertaining to safety issues.

An object is to provide internal colored markings and/or indicia on
packages which cannot be - easily scraped off and replaced by different
markings and/or indicia for purposes of relabeling or to cover up the
original source of a produect in cases of misappropriation of products.

20 . Another object of this invention is to replace the encapsulation
material with an optically transmissive, non-black, colored or transparent
material which can be colored with additives.

In accordance with this invention internal colored markings andfor
internal colored indicia are printed in black or in a color on a surface of a
25 silicon chip followed. A protection layer is formed over the intermal

colored markings and/or indicia and the chip. The protection layer is a

clear, colored, tinted and transparent or translucent material.
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clear, colored, tinted and transparent or translucent material. - 3 24 SEP
2004 . The fiormation of the protection |ayer can be performed by noldi O P 206
“printing, dispensing and glob top, etc. A glob top dispenses the c ohi
encapsul ation material such as an epoxy naterial onto the top of IC chips
during packagifg,t retof. g {ghe can also print indicia such as the identity
of the product a%cfja?%%“’%a AEF BFoBctichelaen sraceuperfonned byumeidalg, or a bar

ili bstrates of IC
code, etc.pfARtipe N36EsiPILAT P! Ot Ofy Lhe silicon su
chi ps depelﬁldi nlggﬁponﬁt ﬁéﬁg‘typegoP ﬁgékaﬁl ng ﬁle?}l nB’peﬂﬁF’BS}%@(? Hd where the

i on ofndepdibitianansteriabstich @adid ¥pel$ GhMeda P¥n ANl $RESE O 40 For exam
:ce)cg;:aopl 5 p , can'use a ip-chip package and use a cl eotabr At efPBF  to
cover the i‘ﬁﬁ‘gﬁ %ac%fﬁgjﬁgv%ﬂe@ﬁoﬁ-he non- bl ack, protection |ayer is forned

oveg the chip.oJhig inyventi on, i.S ,aPSB‘I i cable to protection and encapsul ati on

layers used in the desi §h-bf A Ehisgesas Bopidaasiye ¢ tSPBYoduchemanitns f or

Advanced RaekagesrBakl mﬂdﬂctu@«%&%um%ﬁ%r a Zb%rD(% e, De21:cB .Gle\)n the back

and/or the front of the silicon substrates of IC chips depending upon the
type of packaging being employed and where the location of indicia are
most readily observed by an inspector.

10 For example, one can use a flip-chip package and use a clear material
to cover the surface upon which the non-black, protection layer is formed
over the chip.

This invention is applicable to protection and encapsulation layers

used in the design of a Chip-Scale Package ("CSP").

15 Acronyms for Advanced Packages
Ball grid Array
BGA , Ball grid Array
CBGA Ceramic BGA
C2BGA Controlled Collapse BGA
20 DBGA Dimple BGA :
D*BGA Die-Dimension BGA
EPBGA Enhanced PBGA
FCBGA Flip Chip in BGA
FPBGA Fine Pitch BGA
25 LBGA BGA (Tessera)
MBGA Metal BGA
MiniBGA FPBGA (above) -
PBGA Plastic BGA
SuperBGA High-performance BGA {Amkor)
30 studBGA BGA with studs, or pin type leads
Bump Chip
BCC Bump Chip Carrier
TAB
TAB Tape-Automated Bonding
35 TBGA Tab/tape BGA




: : BCC
EPBGA FCBGA MBGA M ni BGA PBGA SuperBGA 30 studBGA Bum Chip

TAB Array. Ball grid Array Ceramic BGA Controlled Collapse BGA Dlgr‘glé(zPBz%Aﬁé
- Di e-Di nensi on BGA Enhanced PBGA Flip Chip in BGA Fine Pitch BGA
(Tessera) Metal BGA FPBGA (above) Plastic BGA High-perfornmance BGA

(Akor) BG@hg%'L%g,lté%fq,%tkgrepi n type |l eads Bunp Chip Carrier TAB
- Tape- Aut o Chip-Scale Package

MCSP Micro Chip-Scale Package
MicroStarBGA CSP (Texas Instruments)

5 NCSP Near Chip-Scale Package
SCSP Super CSP (Fujitsu)
TGACSP Transformed Grid Array CSP
WLA-CSP Wafer-Level Assembly-CSP

A so-called CSP ("Chip-Secale Package" or “"Chip Size Package") is on
10 the scale of single chip and can be mounted using surface mount

technologies. The CSP is produced as an individual unit, rather than in

strip form.

Flat Pack
OFP Quad Flat Pack
15 : BQFP Bumped Quad Flat Pack
MQUAD Enhanced QFP (0lin)
MetalQFp Metal cased Quad Flat Pack
MOFP Metric Quad Flat Pack
POFP Plastic Quad Flat Pack
20 LP-PQFP Low~Profile PQFP
SQFP Shrink Quad Flat Pack
TapeQFP QFP with a flex Tape type substrate
TQFP Thin Quad Flat Pack
VQFP Very-small (fine pitch) Quad Flat Pack
25 Small Outline Package i
SO0IC Small Outline IC (package)
50J Small Outline package with "J" lead form
_SOP small Outline Package
50T Small Cutline Transistor
30 S50P Shrink Small Qutline Package
TSOP Thin Small Outline Package
TSS0OP Thin, Shrink Small Outline Package
VS0P Very Small Outline Package
Tape Carrier Pack
35 TCP Tape Carrier Pack
TapePak TCP
Leadlesg Chip Carrier
CLCC Ceramic Leadless Chip-Carrier
PLCC Plastic Leadless Chip Carrier
40 Arrays
CGA Column Grid Array
LGA : Land Grid array
Miscellaneous
c4 . Controlled Collapse Chip-Carrier
45 COL Chip-On-Lead '
COB/F Chip-On-board/flex
L.OC Lead~On-Chip
PDIP - Plastic Dual in-line Package
SLICC Slightly Larger than IC Carrier (Motorola)
50 WAVE Wafer Area Vertical Expansion




35 TBGA Tab/tape EGA - 4 4 SEP 2004 Chip- Scal e Package CSP Chip-Scal e
Package MCSP M cro Chi p- Scal e Package M croStar BGA CSP (Texas ms?:}huggptzgm
~ 5 NCSP Near Chip-Scal e Package SCSP Super CSP (Fujitsu) TGACSP Transtaor ned
Gid Array CSP W.A- CSP Wafer-Level Assenbly-CSP A so-called CSP

" Chi p- Scal e Pack ~.or “Chip Si ze Package") is on 10 the scale of single
f:hi p gnd can bftga}l ran%%)% 8 Ceu‘s“%ﬁ‘ggstaﬁ‘?@e%&ﬁﬁhlst’é‘(’fﬁﬁ%ﬂ’lbgﬁ%‘?thqf%esCSP i s

d i U togo Linte ei Ny st].l i p.form Flsat Pack_ QFP
P Pl at Eaiad D m e bl todt R i BBl b Moip it SR R s G T | 1

Met al QFP  aimdisingstee Qeasl oFl BmPRckateMIrRadVaidg tnddRdofhafafRagk POFP

Pl astiq(: Quad Flat Pack 20 LP-PQFP Low Profile PQFP SQFP Shrl nk~ Quad Fl at
Pack TapeJ@P¥HpP URPR prp ekfegiorTapdatcey pb thellvbiy dowe idsHQERaThh mfm%dclgbat Pack
VQFR Very-mlf!)m(i;lénaen%h;glggk’@ad F{ at Pack 25 Small Qutline Package

oplically transmissive material over at least the

marking location on the one exterior surface of the chip.

PreferaBly, the non-black, optically transmissive material comprises a
non-black, transparent or semi-transparent material. The non-black,
optically transmissive material is used for environmental protection and

10 handling of the silicon devices. One directs elect'romagnetic radiation upon
the internal marking indicia through the non-black optically transmissive
material. Then read the internal marking indicia in response to images of
the internal marking indicia pﬁoviﬁed by reflections of the electromagnetic
radiation. Preferably, the non-black, optically transmissive material

15 comprises a colored material; and the non-black, optically transmissive
material prevents remarking indicia or identification marks on the device.
Alternatively, the non-black, optically transmissive material prevents
remarking silicon for a semiconductor package and the optically transmissive
material is a transparent material.

20 Preferably, the method includes the steﬁs of directing electromagnetic
radiation upon the internal marking indicia through the non-black optically
transmissive material. Then the internal marking indicia are read in
response to images of the internal marking indicia provided by reflections
of the electromagnetic radiation.

25 In accordance with another aspect of this invention, the method
involves forming a semiconductor, integrated circuit chip having surfaces
including a planar front surface, a planar back surface and edges of the
chip between the planar surfaces with at least one electrical contact site on

.....6 —




' tline 1 C (package) SQJ Small Qutline package with "J" lead
?oor%.sgaCJlDl.S%I | Qutli nfapPackggza SOT Snal | Qutline Transistor 30 SSOR Bhggipnigp,
* Smal | Qutline Package TSOP Thin Small Qutline Package TSSOP Thin, Shrink
Smal | Qutline Package VSOP Very Small Qutline Package Tape Carrier Pack 35
TCP Tape Carrjer Pack TapePak TCP Leadl ess Chip Carrier CLCC Oe_r am c
Leadl ess CRI'pg: E4Fcer fostieg ipferar} marking bsdcichigynGar reixesriord Gadkingys CGA

Col 1 apse. O o eat er B e R iadtyTidon ohiae ehimomdifomens Loc
Lead- On- Chapnd2BbRickl Bgtt Golbbahg i the! d:AEHFRAGKIEE I/ %élxil ght {Qésé‘a{ el t han
|C Carrier (Mdtorola) 50 WAVE Wafer Area Vertical paﬁsmn EtEt ? 4 SEP
2004 | n ac®siegmiceaiiing rertion stheasyiie cthe afort-bisski ByeNtefiY; compBLAOLsi S
5 colored, optically transmissive material preventing remarking the indicia on
the exterior marking surface of the chip, whereby the indicia are visible
through the non-black layer.
In accordance with another aspect of this invention, a chip has
surfaces form a non-black, colored material layer over at least an exterior
10 surface of the chip wherein the particular color indicates the identification
of the chip.
Alternatively, form internal marking indicia on a marking location upon
an exterior surface of the chip, and form a non-black, optically
transparent material colored with a particular color over ét least the
15 marking location on that exterior surface of the chip wherein the particular
color together with the marking indicia represents identification of the
chip.
In accordance with another é.spect of this invention, an electronic
integrated circuit chip has exterior surfaces, internal marking indicia
20 formed on a marking location upon an exterior surface of the chip for
jdentification of the chip, and a non-black, optically transmissive material
formed over at least the marking location on the one exterior surface of the
chip.
The device has non-black, optically transmissive material comprises a
25 nor;—black, transparent or semi-transparent material; the non-black,
| optically transmissive material comprises a colored material; and/or the
non-black, oiatically transmissive material prevents remarking indicia or

identification marks on the device.
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provided for marking an el ectronic integrated circuit chip having surfaces
conprising the steps of formng internal marking indicia on a markingy ggp 203k
| ocati on upon an exterior surface of the chip for identification of. the

chip, 5 and form ng a non-black, optically transm ssive material over at

| east the mar KheOhdeeRlckOopitalil & v RRENERL E QLS L[ &5E  OF L he chi p.
Preferably, the non-bl ack, ggt iacgl Iry trlg%rétsfg‘iI}éagfgx\}éy%%veeﬁtilreE’B’F?ﬁPgses a

non- bl ack, siicandparenemiopndertbr tHaaksRab e tthe B RIkh A -trgﬁh‘?rlligél% Bl AGkK

optically transm ssive material is used for environmental protection and 10
handl i ng of® EHéaR$RarERh "3e&iales. One directs el ectromagnetic radiation upon

the internal nppki .ndicia through the non-black optically transm ssive
material . Then régg%%tlké lflhﬁ 1@?%11311 rﬁ%{“ﬁiaﬁ'@ Pridsdaiom diresiingise to i mages of

t he 5i nt er nalkectremnkizRgid RdhGHBn i ' fd jons..of the electromagnetic
radi ati on. Pref ergbl y, the noﬁ{rg)?ﬁag%?n%%ﬁaga Eﬁ?fg?g AU Eiroae rial 15
conpri ses Rorvlaredptiealr itwnsmidatved b te100 - 4 R ekadifPtlaal | et HARSHSSI Ve
material pgevents remarking indicia or identification marks on the device.
Al t er nat i vEFy eERE (187 1ptesarl mapkingainkicia ranerpesiove mepesial thr event s

remar ki ng gjlJ f .senm conduct package and the optically
transni ssi veéh%g?%arr?&arfgaf%(%gatP?ﬁé%eéfi’ﬁt rei%gif’?%llof the peirenadiiefic t he net hod

i ncl udes thaisti@ps of directing el ectromagnetic radiation upon the
internal marking indicia through the non-black optically transm ssive
matléri al . ThenPteferabiy emnalkctranii NedmdeCica-caltCin-Ratks! I sehESAANSE,L 0 | Mages
of the internal marking indicia provided by reflections of the ’

el ect r onagEtF@tsh GitstitopbiroBaving sywratariceluditg aapiohhe fraspacitasd, 4 hi s

invention, 4} Q i nvol ves form a.sem conductor, integrated circuit
chip having s%? a%%ssqw;fancgl %ﬁ/ﬁég? BF&ﬁ%rChFP WEVeSHY thee @langrpg sheith

surface arpct Bﬁ%%n@felé&ﬁcaphérﬁagegﬂ@% ghﬁlI‘PAC@UarInél%gEj a:8 ?nar- (ta ual'atonl east
one electrical contact site on - 6
an exterior marking portion of a surface of the chip for identification of

15 _ the chip. A non-black layer covers the exterior surface of the chip at
least at the exterior marking portion thereof. The non-black layer is
composed, of a colored, optically transmissive material preventing remarking
the indicia on the exterior markiﬁg surface of the chip, and the indicia
being visible through the non-black layer.

20 Hllumination means are provided for directing electromagnetic radiation
upon the internal marking indicia through the non-black optically
transmissive material. Reading means are provided for reading the internal
marking indicia in response to images of the internal marking indicia
provided by reflections of the electromagnetic radiation.

25 The chip with a non-black, colored material layer over at least an

exterior surface of the chip wherein the particular color indicates the

identification of the chip.




2 4 SEP 2004 on a surface, forming internal marking indicia upon an
_exterior marking portion of a surface of the chip for identificati @y ef 04
the chip, and formng a non-black |layer covering the exterior surface OF '
the chip at least at the exterior marking portion thereof, the non-bl ack

| ayer being conpRs$sst, mQfi; : tically transm ssive materi al
preventing remnarking ?heklﬁﬁgpgl%gaorgﬁﬁe[dﬁgne%(%r £ 8t grew remaestepiort he

chi p, wher ebyfatbefithdi 6iig, am@ ¥irsnbbgckt t -black |ayer. In
accordance w th anot her gspect of thi&gkl’ %\%g%tglloﬁ?g%%gﬁ?% W%érlazﬁro¥°£8‘és form
a non- bl ackthc 8| RirEiguleat erloalis Fayerd over atliedseast mIkBXs e5da@bn A0 sur face

of the chi % verein the Parti cul ar color indicates the identification of
the chip. A telRatiVars o b7 mbintrdinain e Rhrticulndiceloa togedenpriki nge

| ocat i on URARKin@Nn@XLis MeRle Sk he chip, and form a non- bl ack,
optical Iy transparent r?gteerl!da% @tg% tgi%céa Wi fhhﬂge B3%®ti cul ar col or over at

| east the 15 marking | oGRIEBNDESCH AR IONK BT irfi PHALIGEO! the chip wherein
the particular__color together wth the marking rndi represents

i denti ficati onT8f PHEURE snd ¢ihencoprdancel wilvinapes berrhas paehieh 4.4i S

i nventi on, lectronic .in rated circuit chip has exterior surfaces,

i nternal nar ?ﬁléa%i %I%f?raegmﬁj@e‘# gjg}?é"’dwétr? sefpEendentp tescactoomwanpng an exteri or
surface of ath@nghi By fifienl dentification of the chip, and a non-bl ack,
optically transm ssive material fornmed over at |east the marking |ocation

on #%he one extEIGSJr_lsuarcﬁ&hewpéhjphgcaléfﬁa@kag@gcﬁﬁ‘/ir% tQ@%tPfc%xbésa?nk’
optically transm ssive material conprises a 25 non-black, tranSparent or

sem -t r anspHPEMGeavEPi Hiis inventian- bl ack, optically transnissive materi al
conprises a co% e? .Jmat erlihal ,..and/or the non-black, optically transm ssive
material prevents feffet RFAYGHoPEISEHictional view of an example of

conventional CSP of the type manufactured by Tessera.
FIG. 8 is a cut-away perspective view of another example of
15 _conventional CSP of the type manufactured by hﬁtsubishi.
FIG. 9 is an exploded top perspective view of an attachment of a chip

to a TAB -tape.

FIG. 10 is a perspective view depicting the encapsulated package of
FIG. 9.

20 FIG. 11 is a perspective view illustrating the separation of an
individual chip from the lead frame strip.
FIG. 12 is a sectional view of the individual chip of FIG. 11, taken

~ along the lne 12--12 in FIG. 11.

FIG. 13 is a perspective view illustrating the separation of an

25 individual chip from a lead frame strip.

FIG. 14 is a sectional view of the individual chip of FIG. 13 taken
along the line 14--14 in FIG. 1.

FIGS. 15 to 18 show tape-carrier package (TCP) devices,
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identification marks on the device. -- 7 2 4 SEP 204 The non- bl ack,
~optically-+ransm ssive material prevents remarking silicon for a

sem conduct or package and the optically transnmissive material is a 24 SEP 24
transparent material. Preferably, illumnation nmeans are provided for

directing 5 el ettson®ORELh: Grs ACHAELLD n.the internal narking indicia
t hrough the non-black optically trans%esfl\%‘él%(ﬁsﬁt erial and readi ng neans

are provi ded 6. ra8ashavg bhehbntteparahries %haglgfengf@j:ﬁt{,ge reSpense to
i mges of the _internal marking indicia provided by reffections of the
el ect romagnet i €16 #di Shavsna lewl Pravietaly yieviveel ectronic integrated circuit

includes a semgggndyct.or i rated circuit chip having surfaces _
i ncluding a pl ana?c&?r%l}lotwss%rﬁlgggcypﬁ p"’ﬁf‘éﬁ%r back surface and edges of the

chi B bet ween t rec ploagnafowsus fIiRs@ ST dJhn -2kl e@st one el ectrical contact site
on a surface. Indicia are mar kez uponnanlée)xiE13§ 9 8 H&ki ng portion of a

surface of theFER®p 2For 3D dewti Whteatieodl phexbBidd8taltkbresAnNRiREAGK | ayer
covers the &) terior surface of the chip at |east at the exterior marking
portion t h&CofMsPREEREMR DI ack |ayer is conposed, of a colored, optically

transm ssive naterisal .preventing r rkin the indicia on the exterior
mar ki ng surface %’r 3? hseﬂ%évhiap,clinéh%'afﬁg‘?i“ﬂm gi gark, applied itathe extemiough t he
non- bl ack kayaee o2Q khipumi nation nmeans are provided for directing

el ectromagnetic radiation upon the internal marking indicia through the

norbl ack opti EEEI 2 dhoamsatichsi warked inﬂ?—!inteﬁ%ﬁ%sﬂ&iﬁ@%&icﬂirg ALyl ded for
reading the internal marking indicia in response to T nages F*PhES nt er nal

mar ki ng i nBY it intseeiigtey npy-tladl dater dnsaabridieeetizht g imént agli ati on.
g 1
25 The chi ﬁﬁWiBQe&ic%).”'b' ack, colored material |ayer over at |east an

FIG. 33 shows a chip marked with internal marking indicia protected

by an intermediate non-black layer in accordance with ancther embodiment
15 . of this invention.

FIG. 34 is a flow chart for a method of marking, protecting markings
and inspeéting markings on a chip in accordance with this invention in
accordance with FIG. 32. |

FIG. 35 is a flow chart for a method of marking, protecting markings,

20 - and inspecting markings on a flip-chip in accordance with this invention in
accordance with FIG. 33.

FIG. 36 shows a prior art flip chip marked with external markings.

FIG. 37 shows a flip chip marked Witl‘i_‘int'ernal markings, in
accordance with this invention. -

25 L FIG. 38 shows a CSP package with a wire bonded chip marked with

Internal markings, in accordance with this invention.
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exterior surface of the chip wherein the particul ar color indicates the
identification of the chip. - 8 Internal marking indicia fornmed on qiEP o
~marking |ocation upon an exterior surface of the chip, and a non-black,
optically transparent material colored wth a particular color is forned

over at |east the mpusokIbeeEli @ @ E e M%'b Heface of the chip
wherein the particul ar color toge ndi ci a

represents i dedf&f iddasthors affidshevanbp maBlinsFa ESER Y ON pOE JHE, PRAW NGS
The foregoing and ot her aspects and advantages of this invention are

expl ai ned udeserfiRCBE evblabk Hayef BLenrc eot-tlidie paceonPanyydigpLdr awi ngs,
i n which: 104 FLGS, to 6. show Chi p- Scal e Package (CSP) related structures
in  accor dahee i PhiRPhssy, SHliFgncomprising o opamerk diMht | Ehe rdsg: Hgeri onal

vi ewg of an el f td of .1h ype,.manuf act ured by
Tes\ger a. FF%X 8 ixgﬂeg %%ﬁﬂgﬁg éﬁ%?%ﬁe%tsﬁ\l/eedﬁpe\%}%f ?H’gt et bé&npl e of 15

convent | onarot€SRonflagdrePLY e roRAeH agt tHeethh¥udthts UPitEDIL1adl ﬁye%%i’% ‘o
expl oded t%§ perspective view of an attachnent of a chip to a TAB tape.
e

FIG 10 ist&epipshdeysny BLlvinexy htepizttenhyl biyeireregpsingtedolack agap@ind FI G

9. 20 FIG LS8, Perspective viewillustrating the separation of an
i ndi vi dual "chi p bro(]%m%t gﬁ? écgaetfl?%aysef"r?b.h%t@bsﬁblingaPsé%ﬂeifmttem ew of

the i ndi vi dp@due P rRlk FP is ]f%rm%@i%?lnthe.ala}gﬂg'o%hc% Jclleng?r:ll'%%éc 2, ig]%)ttlazcla:%n 11.
FIG 13 is a perspective viewillustrating e separati
i ndi%i dual lagier pPIir otherd &ad froBlEn SH1H B externally-applied indicia comprising
top mark TM which is easily remarked since the laser mark TM is on the
top external surface of the chip package P1. Balls BL of a Ball Grid
Array (BGA) are provided for electrical connection of circuits on the chip
CHI and mechanical connection of the chip CH1 to a connection board (not
15 shown) is shown on the 10Wer_ surface of the chip CHI.
FiG. 32 shows a type of marking in accordance with this invention for
a flip-chip éhip scale package P2. In this case the difference is that
the package P2 comprising a c:hipE CH2 has internal marking indicia IM
formed on the top surface thereof. In this case the internal marking
20 indicia IM are protected from damage or remarking since chip CH2 is
covered, at least in part, by a non-black, protection layer PLZ2. The
protection layer PL2 is formed directly on the top surface (back surface) of

the chip CH2 and on top of the internal marking indicia IM. Note that the

BL solder balls BL are attached to the active device surface of the chip

25  CH2.
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FI'G 14 is a sectional view of the individual chip of FIG 13 taken along
the line 14--14 in FIG 1. FIGS. 15 to 18 show tape-carrier package (TCP)
"~ devices. - 9 24 SEP2004 FIGS. 19 to 22 are lead franme type devices. FIG
23 shows another tape-carrier package (TCP) type device. FIG 24 SHoaia
lead frame typg device. I;,(CE 25 shows a TAB type package. 5 FIG 26 shows a
ofi E Ka

LOC (Lead- On- Chi p) < t¥pe © g HeERtenal_magiring, dnidigid M ¢aav bk 1dasiiagi ng

struct ur esgj GESanee ] LS. | ntion FI 31, shows a chip marked
with a narokﬁgggl i ec?lagto t%ceem%ilt{]%‘;? .Q%?P dg%tjzre?saé”ge%fmglghlﬁ' 16" & laser shows a

chip mar kebdd béudont @inakedreidhig i dibazAr b erb athab): 30,1 kisf medi at e
non- bl ack | ayer in accordance with one enbodi nent of this invention. FIG

33 shows al®RF Flifar Ktk Wiveh BIft eomatiseran kidigbised| Goorpll Qhastelaydy an
integrmedi age non-bl ack layer in accordance with another enbodiment 15 of
this i nven'f?véarxil.ngFf‘g cagh ars exteriog i ihage of ghe £himeOHSdwbereharthe eprtioniarect i ng

vent Lon T n S eer danas TR A BB g PG AP A Aesin Pg et o
of mar ki ngint@mal ecirkity tedikiangs are 20rmdd ohnﬁﬂeﬁéﬂ.’lﬁﬂ NBLdEA0S AN tﬁef l'i p-chip
i n accordance with this invention in accordance Wl%h FIG 33 FIG 36
shows a pr¥EFrigr tsurfiqs ehile shitk €812, virth tiex menrldbclipbkiings: transFaredi shows
a flip chi Broqgcgtikoend lge%%ﬂfgserfgr%ledngtr Iél nr"}e?tsei'iall r;!:olored with a particﬁlar color,
10 ‘whereby the particular color together with the marking indicia represents
identification of the chip CH2.
FIG. 33 shows an alternative type of marking in accordance with this
invention. In this case the difference is that the package P2 comprising a
- fHp-chip (face down) CHS3 has internal m'arkjng - mdicia M formed on the
15 bottom surface (that is the active device surface} thereof. In this case the
internal marking indicia; IM are protected from damage or remarking since
chip CH3 ris.covered, at least in part, by a non-black, protection layer PL3
between elements of the BGA balls BL. Protection layer PIL3 is formed
directly on the lower surface (as seen in FIG. 33) of the flip-chip CH3 and
20 on top of the internal marking indicia IM. Sotﬁe chips are sensitive to
light. This embodiment protects the light sensitive surface of the flip-chip
CH3 from exposure to light leakage since the uncovered surface is facing
the lower packaging element (not shown) which will proteét the light
sensitive surface of flip-chip CH3 from light,:'Apfétéction layer is formed
25 over the inte.r.nal' colored mérk:ings and/or in&iéia and the chip. The protection layer is a
;.clear, colored, tinted and transparent or translucent encapsulating material which cannot

‘be easily scraped off. The formation of the protection 1ay¢r can be performed by
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accordance with this invention. 25 FIG 38 shows a CSP package with a wre
bonded chip marked with internal markings, in accordance with this.
invention. -- 10 - 24 SE 2004 DESCRI PTI ON OF THE PREFERRED EMBODI VEAF FHFGW4
31 shows a first way of marking a package Pl. Package P1 includes a chip
CH , a black layer BL, a non-black protection |ayer PL1 and externally
applied indicia conprising a top mark TM The black layer 5 BL is fornmed on
the top surface of the chip CH . The non-black, protection layer PL3 is
formed on the top surface of the black |ayer BL. The black |ayer BL may be
pi gnmented by inpregnating a nolding conpound w th carbon to nake the bl ack
| ayer BL Mgk, piowebdinpensingland globupn, tetce A, gloloipadlispensopthemnéapTikiia f or med on
t he exter] - Of - bl . t i.on, 10 r PL. There.is a problem
w thean el il ARy Rt A AEE R b1 C YRl Rime iRk & easi 1y
remar ked thémcie the | aser mark TMis on the top external surface of the
chip package PI. Balls BL of a Ball Gid Array (BGA) are provided for
electric connection of .circuits on the chip. CH and mechani cal

connect i glr{G ?4 fslfeﬁ%vﬁF Eﬂiedn%{i}%?ﬁ{%tl?‘ff’ﬁtl%ﬁlraﬁc‘(fﬁﬁtceI‘Sthsﬁigmﬁ?) fgrs shown on
the | ower™ alietegting markings gndigspeqtingmagoingh@vclipt ype of narking in
accordance with this invention for a flip-chip chip scale package P2. In
this case the difference is that the package P2 conprising a chip' CH2 has
internal marking indicia IM.forned on the top surface thereof. In this
case the internal marking 20 indicia IMare protected from danmage or

remar ki ng since chip CH2 is covered, at least in part, by a non-black,
protection |ayer PL2. The protection |layer PL2 is formed directly on the
top surface (back surface) of the chip CH2 and on top of the internal
marking indicia IM Note that the

12A



BL solder balls BL are attached to the active device surface of the chip 25
CH2. - 11. 2 4 SE P 2004 In the case of FiG 32, the internal markin
“inidicia | Mcan be placed on the upper surface of the chip CH2 as s%é?ﬁEPnZUU‘*
FIG 32. Thus a |l aser code reader can read the marking through the

transparent pr .on . | r PL2. The |ayer PL2 conprises a non-bl ack,
col ored nateri SE%&%%%}%% kS %e?‘in& shouid g updexsieast iyt stept ASead 36he chi p

CH2 wher ei mdhg tdog! ayer. PL2 indicates the identification
of the chip CHZ?VQ%\%aiOn, ﬁéh&?ﬁ?%r} ir)lefavlGE r?}allgk?hﬁﬁ H5aridpa ar dired fer dedgron t he

mar ki ng | oceturdingupdnht hehip xterhOmpasisface of the chip CH2, and the

non- bl ack, optically transparent protection layer PL2 is forned of a
materi al col or édrenfirht stepapt iis ubaformahnosrnal Gaaiei @b RGBT § Wy 2o ol or

t ogegher w th .the ngki ng.indicia represents identification of the chip
CH2."FI G LHB W on T iy Fite Velst Yhsetasr swifake 0 dhip AT danc@rdbide t hi s
i nvention. it tAES £As > difference i.s_that the package P2 conprising a
f1ip-chip (fgéemgom%)a %$E’Egk$aﬁt%?rné?gdﬁ?’ﬂ%&“i%‘amﬁeéeq ¥ &3%8d on the 15

bot t om sur fregéat(lé hatrkirsed e Pehéy 8nde\Lehe SULEAGE) L &9l Lhig case
the internal marking indicia; |Mare protect e%g?r g?nqg\grr%l %I!r?z r‘%ﬁéf ki ng

since chi pRCHE icascéy éhedop aurfazast in part, by a non-black, protection
| ayer PL3 bet ween el ements_of the BGA balls BL. Protection layer PL3 is
formed directl'y BRPtte § eg mpekingaindiglanM prép@otedBdd dfont Memhgd p- chi p

CH31@nd 20 (@n.d:2R i.nt.er nal r ki indicia |M Sone chips are
sensitive toonrl i glﬁ?{g ?g 12%%00 i%‘rarléen By geggﬁ:f% PeRE PV ghicsehisrki ve surface

of the f11 meotuctton Geff vom exaoausen Uydi 8% 1L SKAGP RIS fhe,ncguer ed
surface i s faci ng the | ower packagi ngyéexll g%‘%ﬁ% no‘%ﬁegl %ﬁ/ﬁ?’ PO
a

protect théopisghiacesntic Pkip SHf aberdfy bdvdighitpe Gidrhiomullight . A

protection i]!“%g%r S f or med

In step 37, the chip CH2 with the internal marking indicia IM and the
15 Pbrotection layer PL2 is mounted on the package,
In step 38, the chip CH? is inspected with a laser inspection tool.

FIG. 35 is a flow chart for the method of this invention in accordance
with FIG. 33 for marking, protecting markings, and inspecting markings on
a flip~-chip.
20 The first étep 35A Is to form internal identification indicia on a
surface of chip CH2, in this case it is the bottom surface of flip-chip CH3,
in accordance with FIG. 33. The internal marking indicia IM are preferably
laser readable markings IM formed on a selected surface of the chip CH3

which in this case is the bottom surface.
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25 over the internal colored narkings and/or indicia and the chip. The

protection layer is a ;clear, colored, tinted and transparent or ]

" translucent encapsul ating nmaterial which cannot be easily scraped %fJ 'SE;‘I- Zﬁﬁ;’n
formati on of the protection |ayer can be performed by 12 24 SEP M4

. Do . : . he
nmol di ng, print ispenging and gl ob top, etc. A glob top dispenses t
encapsgl altoi on hlﬁgstte i%?"s%@hﬁ%%m’é‘ﬁ 5ing matielri Bl apemdetectest fiven t op of | C

i durii i .k 4 is a flowchart for the rrethod_of
Chi 2% nvent T oRas bl Mch LR qtftp SE5 ds Pyt B RS by PoTechy mg mar ki ngs

i I i i I FIG 34, it
and i nspectbngplaek KipR@ecton dagdi PL3 128 R 1400 piet e 0T, LO | ,
shoul d Be undgar stood that steps 35 and 36 ar e%z%l ways done on FhRE"hetler

level and thekotive ewifpee af ghdiddnl ¢iF ahat @Fvermpuat t@;ﬁgrﬁe[}e[nmg&%pnt o the
package. The. .fir step 35 is to forminternal identification inditia on a
surface 5 o ¢fiP'cH2, in this case it is the top surface of chip CH2, in

i 2...1he . na rking indicia |Mare preferably
acer roadabl &tk iRs TN TAPEh: o e beYat SarrasdnOrt AB € p O

which in the pre@stion Sayére PLONs SH6dIAEE onl theSLRB:3E, the internal marking
indicia IMare protected fromdamage 10 or %emar%l% ng since it is covered,
at |east in paft 5199 38AndhebitiekGH3 s Ghaeicten iy erlafd2insBeotiactban | ayer
PL2 is formed i ectle¥110 cover the top surface of the chip CH2, thereby
covering the i nHeSr NaICRPKIHES finbessitie 1R repipcer Gy Bioceshef Ghirpy CH2 wi t h

) : e . ; nt ed
t hQOIhnt er n%isp@@ﬁidfﬂ RE dpfgd %&auééwoﬁ%%titcglemic]iés oliag)rt s?oCttflfg:ntlrlleaX(?srt onL2 'S mou _
on the package.

inspection can be reduced and that the concern pertaining to safety issues
can be alleviated.

A feature of the present invention is to provide encapsulation material
prigmented with pigments other than opague black pigments to other light

15 transmissive pigments and colors by providing additives which are
impregnated or otherwise added to the encapsulation material.

The invention includes printing or laser marking and or forming a set
of colored indicia on silicon chip front/back and use clear encapsulation
material.

20 The encapsulation method can be molding, printing, dispensing and
glob. top, ete. While the protection layers PL2 and PL3 are shown covering
only the surfaces upon which the internal marking indicia IM are formed,
the protection layers can cover most of the device or the entire device or

different types of protection layers can be employed upon different

25 surfaces of the chip.
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I'n step 38, the chip CH2 is inspected with a | aser inspection tool. FIG
35 is a flowchart for the method of this invention in accordance Wébsﬂ’%uﬁk
33 for marking, protecting markings, and inspecting markings on a €% 90
flip-chip. 20 The first step 35Ais to forminternal identification indicia

on a surface aofhichife SHdeckdbst Bl Sy C L l.sythe bottomsurface of
flip-chip CH3, in a}%cord;r?cdgswg}%oﬁ]ﬂ:?%ebgg.g%earf'?‘?fsef’%ﬁgn}?ﬁ%%lq ndicia I M

are preferdBGy. d%ased seatiablaismdr Hirfgenl Mo FRnNaeaR! GRi8dSur face of
t he Ehip mﬁﬁmch inthis case is the bottom surface. - %%."%EP 2 In

step 36A, tRETPATAEHAL Wier Rf By indetivel anakMugr mdMiotier tedEa gy sdanage or

remarking since.chip CH3 is covered, at |east in part, by a r_10n.-.bl ack,
protection rggle%}thLIgVerPPB? SBPYBAT BIGS. P38 | Sieointerhadimerting imticiat he

f o ' cQverin the internal marking 5
ndi 61 m |V St a7 T RE o S F R (e PReACaY ki RKCF ndPci a | M

and the protess wdth bayetedtiod ingeQUNE EBrON, L Bes ?&Jﬁ@%eth LRowhep. 384y the
chip CH3 !Os inspected with a Iager inéspecti on to)g : his | %veen% on - nakes

it possi bl &etBeY aprdgeetophdiptioresskitéd Xarthy . i nspection of chips by use
of optical mcroscopy so that tgg c,g;t Iof i nspection can be reduced and
that the concern pertaining to Ey— erl an be al ![ev! a]t ed. A fe?tgre
of the present Fi@vantias kS REOYI 48 gosansulati o er| rgnente
with pi gmsnts other than op%og%g bl ack pi gne_acﬁ?g 08_590?% age; _ﬁfﬁ%m %5“’1“1
traksm ssi eeflpiipheiterandr Aol Wi BYidy Q%Gé%wﬁ@?ih%ég‘f@ﬁadv‘@fr?&t%hgp C

i mpregnated or otherw se added to the encapsulation material. i hvention
i ncl udes pFNFWt p}?@lagrtopaeg@ battpki surfaced jorsimroricigon thetlower planar

surface thereof by gold or solder plated bumps PB which are bonded to

lands L on the top surface of the interposer I1. On the base of the

interposer is -carried a conventional. Ball Grid Array (BGA) of balls B.

15 FIG. 2 shows a wire bonded CSP P with a flexible interposer 12 to
which a chip C is connected by wire bonds WB. In this case the chip C-is
face-up so the wire bonds WB connect to terminals on the top surface of
the chip C, i.e. the face thereof. The base of the interposer 12 carries
a BGA of balls B.

20 FIG. 3. shows a Tessera type of TAB bonded package P known as the
HBGA with leads LL connected between the terminals on a face-down chip C
and lands (not shown) on the top surface of the thin interposer I3 which

again carries a BGA of balls B.

Rigid Substrate
25 FIG. 4 shows a face-up chip C supported by a CSP P which includes

a rigid substrate RS which has lands (not shown) connected by wire

bonds WB to the terminals on the chip C. The rigid substrate RS1 carries
a BGA of balls B.
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of colored indicia on silicon chip front/back and use clear encapsul ation
~material..20 The encapsul ati on method can be nol ding, printing, dispensing
and glob. top, etc. Wiile the protection |ayers PL2 and PL3 are sh@nSEP 2004
covering only the surfaces upon which the internal nmarking indicia IMare
formed, the protection |layers can cover nost of the device or the entire
device or different types of protection |ayers can be enpl oyed upon
different 25 surfaces of the chip. - 14 24 SEP 2004 Wil e the connectors

shown are bal | F§#i & shoveys e ehesenig) BlrrbAgektn®Sy @gjcﬁn&ig%ac%_r&%w%ari ous
different types of enbodi nents which can incorporate the use of an

i nternal nm&MA fgls AaPeied pvedovedertfitipd aBall Giret tireay ltayara are shown in
FIGS. 1-30, he internal marking indicia IM 5 can be |ocated anywhere on
the exteriOr 2ot “£he i gRe JHEHAR I 7 Rk oBzircaitdb@BdwREH. aBpast &SI on

|l ayer (e.dcalliz QNalidte HLQr eover as w| | e wel | understood by
those skilled in the art. Ff{%gﬂl %P%LI ht esrt”a%?)s\g%f‘%f’l %ﬁllslBs%‘?Né’béﬁe@dﬁpressi on

bonded Ohi paei.e oPaskRgR dCBR) tRsvik o188l hEKPIR,I nter poser 11 upon
whi ch a face-down, integrated circuit chip C with planar top and bottom

surfaces is suffor fethaws &hmodifiemtiopbinhe desivef s eIt her gofvnbin a0 thrgt

sol der pl ajed l%iurrgs PB ﬁhi ch are bonded to lands L on the top surface of
the interpoger 1 I7¢ BIPPHeOHARS S8FetHee asnther pigick circyitchearideRSa ssotheent i onal

Bal | Gid fid,apdeBsMn %Biﬂ%abh %?Fcﬂégmﬁk%méb ?Sag'g\é\?h%ew re bonded. CSP P with

a flexible interposer 12to ac cted by wire bonds WB.

In this case tREGCHi 2 &£ schemati@eBodsPs&RichRE viMw 8 RORES B SANPELL
terminals on the top surface of the chip C,V i.e. the feacg thefr?lg)oﬁgﬁ%he

base® of t hBaskneer By 199 of ghejtype manufactured by Tessera Corp.
The CSP 100 has bonding pads 12 on the bottom surface of the chip 19 that
are electrically connected to respective ones of the corresponding flexible
patterns 20. Insulating polyimide film 40 is bonded to the bottom surface
of flexible patterns 20. The polyimide film 40 has via holes coated with a
is5 conductive material on their inner wall, through which the flexible

patterns 20 are electrically connected to solder bumps 60. An elastomer 30
is interposed between the flexible patterns 20 and the parts of the bottom
surface of the chip 10 where no bonding pads are formed. The chip 19 is
immobilized by a handling ring 50.

20 This type of package is basically a micro-BGA or H-BGA (Ball Grid
Array) package using a the interconnection technology. This structure is
advgntageous in that it can be subjected to various tests such as burn-in
tests, as well as allowing for high density mounting and efficient heat
dissipation.

25 FIG. 8 is a cut-away perspective view of another example of

conventional CSP of the type developed by Mitsubishi Corp. The CSP 200
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a BGA of balls B. 20 FIG 3. shows a Tessera type of TAB bonded package P
‘known as the jBGA with |eads LL connected between the term nals on a

" face-down chip C and |ands (not shown) on the top surface of the t@gégp 2004
i nterposer 13 which again carries a BGA of balls B. Rigid Substrate 25
FIG 4 shows a face-up chip C supported by a CSP P which includes a rigid
substrate RS which has |ands (not shown) connected by wire bonds VB to the
termnals on the chip C. The rigid substrate RSl carries a BGA of balls B.

- 15 24 ShpsJpgding @ads YBowsmed tdneti{d acerralopmyt & (RN g FBR tsuiefh Whirch chip
face- down hip.Cis munted on an under-filled Ball Gid Array Uon a

pol yt et r af Icﬁ‘gjr E%q ﬁt}?teﬁ’ée ElrstrigHly porngssedto giespesitivebomsdofRB2e  Boar d RS2

) sin strate. Large balls B are placed in 5
the B of “BarTeohBs ehierh SPe P e ciira pa%a%m?lﬁsgn feGBishons o
i fi i bi f i i.ch..the.lar alls are pl ac
on the sans 51 ds as the Fracd creor? bdr d i Mufhd Gap i Beguliadn

chigs C, f drtestackitignd N2 hoardieafiSdatell @th7a im%lcﬁn?%@%%hh& Blo0gs- secti onal
view of a conventional Chip-Scale 10 Package (CSP) of the type
manuf act ur BECH{e TESéRGtioncHiom then exEgpall gavinesndydndiThy padsr Tampa tdoe bott om

urface of I thare electrically connected to respective ones
zf the cor ?Iéés]%gﬁ%e%ga?ﬁ%%%bfhéa S%Igf“?eeP%él‘?dl.‘m%{‘ﬂgu?%’tﬂoﬁ@dpbﬁoyl mde film40 is

nded to the BoG! OMsSérdedectMe {HeeXiBliEHRA RLASHAQ. JE, ROLYL M de film
28 has via hol es coat ed IIwit Q15 conducti \%le rrgt!‘:lerﬂ%af3 o héfih)r/al nner wal |,

t hrough whiktratifie of |BXB bl Reppat termase? Boatmg| Bkt ishaling canassiedeio sol der
bu%s e 'gptﬁfla apsx’EageanLr in%?gntion. A set of lead frames 250 which are part of a
lead frame strip 300 each have a TAB tape 310 bonded thereto. Patterned
TAB tapes 310 are attached to a plurality of LOC (Lead-on-Chip) lead
frames 250. The TAB tapes 310 are bonded to a bottom surface of spaced
parallel leads 230 and a bottom .surface of tie bars 240 of each of the
15 respective corresponding lead frames 250. The lead frame strip 300
comprises a pair of paralle] side 3rai}.s 220 having a plurality of indexing
holes 222 spaced at a designated distance, with the plurality of lead
frames 250 formed between and along the side rails 220.
The indexing holes 222 of the side rails 220 mate with ping of a lead
20 frame transferring rail of the semiconductor device package assembly
system for indexing and moving the lead frame strip 300. As shown in
FIG. 9, the LOC type lead frame 250 has two opposing rows of a plurality
of; for example, five leads 230. The TAB tape 310 will be disposed in the
space defined between the rows of the leads 230.

25 TAB tape 310 is comprised of a polyimide base tape having an

adhesive at both its upper and lower surfaces and an elongated slot formed
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is interposed between the flexible patterns 20 and the parts of the bottom
.surface of. the chip 10 where no bondi ng pads are fornmed. The chip 19 is

i robi lized by a handling ring 50. 20 This type of package is basically a
mcro-BGA or p-BGA (Ball Gid Array) package using a the interconnegti$if 2004
technol ogy. This structure is advantageous in that it can be subjected to
various tests such as burn-in tests, as well as allowing for high density
mounting and efficient heat dissipation. 25 FIG 8 is a cut-away

per spect i ve™Vi ERPHP! R5tipR theseinpl dsofhovwgohy @nsi. anrabniCRB. of, 98 h8od v pe

devel oped L Shi rp.. The CSP 200 - 16 L2 4 SEP 2004 has bondi ng
pads 112 @1"#&%@%% 5”%2%?"5%1 1) & PaIsfoft sRpagise rows ohate obperchinfazd 0 t hat

are' el ect rdtcalel ¥ade0 ct af 1,04 iLve,ones of the _correspondi ng sol der
bunps 160 via circui Fﬂ%at terns. 1§%Dgﬁgt?ﬁteleﬁg%e PSP 582 BrerHeecisprd 10.

The chip 1ibe einteupt thatd@igsed 2btandagh 6ok b€ @bntal; hAE" Ligns 112
are encapsul ated with a nol di ng conpound 150 to plﬁg\é/‘% e pr%?g%‘t%%gnwf?omthe

ext ernal erfPPiTFERd. adhsiveo| Her esumps, p6GimiEketagxposed ki basghatde, sur f ace
of the nol Egg}goqﬁound éSO. FIG 9 is a perspective view depicting a |ead
frame strip Wth a® Brubdrs @y Fermedk ip taperons, omivendiBoridiing Yovapes showi ng
an enbodi MRBhtaclQefis.t ML PE i.nviention. A set of |ead frames 250 which
are part of a |l ead frane spg?%ggdgn%%c‘ﬂﬁﬁﬁguﬂsf%fﬁfﬁd@egﬁﬁﬂﬁﬁnﬁéﬁ&thereto.
Patt er ned ERABrradpeanddibratarnahiacies ebkQmpied! W@l Lyyof ad- on- Chi p)
| ead frames 250. The TAB tapes 310 af% bgghed to a Edt?%%?%ﬂ&egk%nof
spaced pafaFf| gpcirigds os@eaivd to ot tvimhslesf ace of tie bars 240 of each of
the, 45 respecthﬁﬁB%orregfonding | ead frames 250. The lead frame strip 300
conprises a pair of “par At &re drgded 4p| resperiiveaonesgof the wonkdspyndihgi ndexi ng

lead frames 250 in the lead frame strip 300 as follows: a phurality of TAB
tapes 310 are aligned below the lead frame strip 300 so that each TAB
tape 310 can he fitted to a corresponding lead frame 250. Multiple
bondings between the plurality of TAB tapes 310 and the respective
15 corresponding plurality of lead frames 250 are simultaneously carried out by
~either lifting the TAB tapes 310 or lowering the lead frame strip 300 by
using a lifting apparatus (not shown).
FIG. 9 is a perspective view of an attachment of a chip 210 to the
TAB tape 310 with the active surface of the chips 210 attached to respect-
20 ive pairs of corresponding ‘polyimide tapes of the TAB 310. Then, bonding
pads formed on the central part of the active surface of the chip 210 are
electrically connected to respective corresponding contact leads of the TAB
tape 310 via conventional bonding wires. Wire electrical connections are

attached through the elongated slot of the base tapes.
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hol es 222 spaced at a designated distance, with the plurality of |ead
franes 250 fornmed between and along the side rails 220. The i ndexi ng hol es
222 of the side rails 220 mate with pins of a lead 20 frane transfe?¥iSEg 2004
rail of the sem conductor device package assenbly system for indexing and ~
nmoving the lead frame strip 300. As shown in FIG 9, the LOC type | ead
frame 250 has two opposing rows of a plurality of j for exanple, five

| eads 230. The TAB tape 310 will be disposed in the space defined between
the rows of thefi®ad? ip30pePetiaie vaipe Rt g@raalrca?ﬁga@ti ga&gggi Jpi de

base tape hﬁ/(% n? a#&&aghesi ve at both its upper and | ower surfacCes and an

el ongat ed siot’ for topy urfage gfhase(ap¢mn and cahips 210 poe tdneBpd NLka] WithAS

shown in U Lt %q, , 951,804, . contact |eads are formed in a pair of
opposi ng ro%sm%ﬁ the ppgél?1 1S9°ur-p %‘g%de BriviHBalh i pagkeseradh. oflechdcalont act

| eads has osmnesdoext epdisRGyt QN center of t el ongat ed slot. Each
row of contact |eads is bonded to abéag%u I%h:%sf"lalgﬁ %ghae?i capsplated Biypl e,

pol yPni de tipes @n cddreabaseldtapih Aligpldiradiht3600fecti @ BREES 1278, f p5med in
two rows, twardly of the rows of contact |eads. The nunbér ‘of via hol es
equal s that 0t "PheUcHteacE {heabese tabes emdabhips e citcomn da@ERiana] Switf OF

exanple, s &l I . unted on . and electrically connected to the
via hol es. f% %A%&fl g%%5]?%%‘%0{]’2?8“&%&881‘{16%@%@c}@qo‘}:eg@mégoof Thae@rder of

corr espondilitgidl each tha % i frame strip.300 as follows : a
plurality of TAB tapes 10%2:9%1&61}'1&' Iga%%%%%gﬂhc% 198° | "84 PPr Hirdagerd p©800 so
that each TBh stape 18%0beanriiedfdutt @sulienan@gf.r espondi ng | ead frame 250.

wul bpl e bondicbﬁ%s etween the plurality of TAB tapes 310 and the
respective 15 r espbh8i PRYSPEU Viey dlusitedihd thwesp2fioar& sihmul t aneousty

gtall: r Legogugl;g%id@iltaﬁﬁ ILa!cE(Lé;Q%OB r}%OJAtEetlggc?sfrgn}eo sgxripl?,c())\(l)\?r 'ng the lead frame

FIG. 12 is a sectional view of an individual Chip Size Packagé
(CSP) 400, taken along the line 31-31 in FIG. 11. An individual CSP 400
is separated from the lead frame strip 300 by cutting the base tapes 312,
15 that are joined to lead frame 'strip 300, around the area forming package
body 370, using a cutting means, such as a punch to produce an
ipdividual CSP 400. Each individual CSP 400 is then subjected to various
reliability tests prior to shipment. In the orientation shown, the active
surface of chip 210 is bonded to the Iower surface of adhesive polyimide
20 tapes 316. Bonding pads 348 formed on the central part of chiﬁ 210 are
elgctrically connected to respective corresponding contacts 315 via
wires 350. The contact leads 315 are again electrically conﬁected
respectively to corresponding via holes 318 through circuit patterns 311.
The via holes 318 are electrically connected respectively to corresponding
25 external connection ternﬁnal balls 313. Solder paste 317 may be applied on

the upper surface of the base tape 312 around the via holes 318 to easily
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using a lifting apparatus (not shown). FIG 9 is a perspective view of an
_attachnment of a chip 210 to the TAB tape 310 with the active surface of
the chips 210 attached to respect- 20 ive pairs of correspondi ng pqéyisrang]
tapes of the TAB 310. Then, bonding pads fornmed on the central part®o heé
active surface of the chip 210 are electrically connected to respective
correspondi ng contact | eads of the TAB tape 310 via conventional bonding
wires. Wre electrical connections are attached through the el ongated sl ot
of the baséMdapegirely unpLoBERIRDA ferhlita] Hiisi $132 PEISREGL %QISV%{E%&

depi cting gq engzé)sul ated package of FIG 9. The top surface of base tapes
and chi ps 8% ENB 58Tk wihnp tdendepbny crufink motemsl 318k0ropr QdsteR Al

i ndi vi dual gGhi a Q | ectrical caonnections, not shown on the
bott om of t hghgﬁg‘%g('2%‘3&3%&%&55;%‘15’1%%&&8? H81qf| hipneifn ashiargat ed sl ot

W th a |iquesis @83 nc36Qit oy I : 2. . The top surfaces of the
base tapes and chi ps 21051?6 ﬂgﬁcé;lgs’u at eé&\?mg%%an%ped{gvx}?glcﬁpﬁactioé’si nto
prodice i ndP¥hidghibalihi i3 paekageseidZ@icaliein®s@ehndficq) i qui d resin and epoxy
nmol di.ng encapszllsqati on steps may be exchanged, or both steps rmay be carried
out sinul t aneous] PrOUEt Ereschipl Trom sheerdpaet icusirvhewni khalsighat kBgnt 10

separ ati on ;of indivi dual  chi age 400 fromthe lead frame strip
300. FIG 12 1 gﬂgds@c%l}eo%lgflg%ﬁeg\/\%?%ﬁ 1P Ractrca e ep¢tyica] zenmmtionges( CSP)

400, takensabengint Regl 10e Fhe3eil An, Lodi vi I P 400 is
separated fromthe | ead frarre%lgii%%g&d%%/d i E?%bgsﬁ%"ggzﬁ%g‘?'fe&pﬁ?nslz, 15
that are j dhwedf tretdal chnawe teaiinhDb309 318 OUNehd BEiLAk SR 'Ih%rmlﬁ%ogloa(:kage
bog}/‘J 370, usip% g_cutti ng nmeans, such as a punch to produce an 1 ndividual
CSP 400. EXRR" PRUIWYiEFGaler Cdpratatiof etiennal ulvnestt cdrinmay aRlloUs 3, medunabi | ity

tests pri O"faﬂhﬂ-egahﬁ]%'&ur Iaﬂdtquctgfclaia %E)I?'rtléc%'?mg hn?ayy 'betdha?naaggctil I;/ye the

external pressure on the molding part 360 when the package 400 iz mounted
on electrical devices such as a printed circuit board. In a final step, the
f:hips and the surface of base tapes 312 are encapsulated with an epoxy

15 resin to produce an individual package.

FIG. 13 is a perspective Vii?W depicting a lead frame strip with a
plurality of TAB tapes according to another embodiment of the present
invention. One of a pair of individual CSP's 600 is shown separated from
the lead frame strip 500.  Patterned TAB tapes are attached to lead frame

20 strip 500 having a plurality of LOC (Lead~on-Chip) lead frames 450. TAB
tapes are bonded to a bottom surface of spaced parallel leads 430 and a
bottom surface of tie bars 440 of each of the respective corresponding lead
frames 450. The lead frame strip 500 comprises a pair of parallel side
rails 420 having a plurality of indexing holes 4922 spaced at a designated

25 distance, with the plurality of lead frames 450 formed between and along

the side rails 420,
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surface of chip 210 is bonded to the | ower surface of adhesive polyimde 20
.tapes 316 Bondi ng pads 348 fornmed on the central part of chip 210 are

el ectrically connected to respective correspondi ng contacts 315 vie%gms@@smm&
350. The contact |eads 315 are again electrically connected respectively
to corresponding via holes 318 through circuit patterns 311. The via holes
318 are electrically connected respectively to correspondi ng 25 external
connection termnal balls 313. Sol der paste 317 may be applied on the,
upper surface of ¢ HR¢EES @éﬁ%4342faheunde&hﬂsw&armﬁb%ﬁﬂ§§§n§%f%@&%hy 19

24 SEP 2004, gﬁ%%eL% mount connection termnal balls 313. The inner

wal I's of via holes STB"grcel dhegemiconducton ivide peckagatisagmpgt er i al  318a

for el ectrigaltemGRANGRLLR .t hat the bondi ng pads 348 of chip 210,
contact |eads 315, circui ?o%dt\l&téjr%lrlnsg %lﬁf‘ea\?i 51 T3 280 .ands ebownnial

connect i on BlG.eitdd nad Lioal kgpS3idaar@ndchits £l ically interconnected. To
pr ot gct the chip fromthe external envi ronrri%‘%g toﬁ)go%]%aulfodvsr 8§ianp1§6’t‘)htyi S

appl Ped to ¥he'o8| Sitgmiedtiskdead1430.0 Protiat thpe valiasd HiGALk.£IRNELTI ONS as
shown in FI % CéLZ .'I'h?1 {;ei %ht of nol ded part 360 should bé [ ower than that
of ext er nal “FEGRIHEIRAPHIGSR thaItows3ai3thy feaghetdei ght of the nol ding 10

part 360 is greadglehhd external contact termnal balls 313, nount
failures may occur relln% gl %@?’I'i gga né&#ﬁ&ﬁf‘?oﬁﬁeﬁﬁwwrwﬁa@ﬁed Iy it

external priessuige @12t 16/ iABl6i AhRNd 2860 n the package 400 is nounted
on el ectrical devices such as a print ed cf%%i Pp%%ragﬂ.g[lﬁf) e SPriRgps st &p, the

chips and tH#¢" slirdenaated sbasertapeacdl? @iBsBRCARIPhALE LNt by R0, LPOXY 15

resj i vidual package. FIG 13 is a perspective view

pto prtgdg%§2an in . _ . _
depicting a tea fr &nB Wkt ohicpntagt ledss aloirt graotpld ABut,apes faeear gi Ay to
anot her enhaei gen) : r t invention. One of a pair of individual
CSP's 600 is Shom%pggélgglh%t“%d&? ﬁ?}?nUPPEI‘ surface of the base tape 512. One end
- of each of the contact leads 915 in each row extends toward the center of

the respective adjacent elongated slot. Each row of contact leads 515 ig

bonded to a double-sided adhesive, for example, polyimide tape 516 as

15 shown in FIG. 14.

On the base tape 512, a plqra]ity of via holes 518 are formed in two
rows, inwardly of the rows of contact leads 515. The number of via
‘holes 518 equals that of the contact leads 515. The via holes 518 may be
formed by punching or etching so as to have a inner diameter of 3 mil
20 to 10 mil (0.008 mm to 0.03 mm). Inner walls of the via holes 518 are

covered with a conductive coating 518a made from, for example, gold or

solder. The coating 518a may be formed using a non-electrolytic plating

method. External connection terminals 513, for example, solder balls , are

mounted on and electrically connected to the via holes 518.
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the lead frame strip 500. Patterned TAB tapes are attached to lead frane 20
strip 500-having a plurality of LOC (Lead-on-Chip) |ead franmes 450. TAB
tapes are bonded to a bottom surface of spaced parallel |eads 430 a8d& SEP 2004
bottom surface of tie bars 440 of each of the respective correspondi ng | ead
frames 450. The lead franme strip 500 conprises a pair of parallel side
rails 420 having a plurality of indexing holes 422 spaced at a desi gnated
25 di stance, w E{‘g‘@t he plurality of lead franes 450 forned between and al ong
the side rails V18 bdes 518 niggpbo ara thherddndeshmgithohesrd@dcsfailhoesi de
rails 420 ] i of alead franme transferring rail of the

sem conduc'?%lr %%Hj%ggﬂ%lg(?}%gglgw%éw gHamefas. o [Tk relistdbsl nf thadimdvi ng t he

| ead frane $héuage50inAS; in . FlG .13, the LOC type |ead frame 450 has
tWwo opposi ng roa\%s of a pﬁﬂﬁj}g}/}\?ctly 5U0F T0F Bea If‘aecfc EI‘I|>/E’9e°fl Bgdextesm! The TAB

tape w || beordiesposerrininal 5¢3 wipRade dahingd shet Wwag ows, of the |eads
430. Referri ng[Hto FIGS. 13 and 14, TAB tape is conp?%ggg&o%alspgm}ﬁ%ﬁl de

base °t ape 592 haWRR§rasrtiatresf ke diasbohpe NS 4rpRed tAB0yih QWELs S1H kacese. A
pair of elo tegg slots. are, forned at opposing peripheral sides of base 10
tape 512. A pt Oray ity o51ec ghextarnpk sanectip exaple 51don, viarkoléosoed in a

pai r of opposi ngir A¥ss gt urface of the base tape 512. One end
of each of the contact Iea%g %%gr%l{cr?ﬁga%%n%%de% RS HovaFeFrenéve eneer  of

t he respectéfvehadpaespindhgngated rhel 515a6h cg&wi@fp&g %c%nl eads 515 is
bonded to a doubl e-si ded adhesive, for exanple, polyimde tape 516 as 15

shown i n FI€eeordingly;, cchptashdeadsapth ,5epua mittsrakitiy, ofia Wicde 9]l £5,518 are
forggd in twg ragm(/:sdn inwardly of the rows of contact |eads 515. The nunber
of via holeés biE EGIEFER ASt™MBRIs il eeheketritadlydintsa®nnFhiedvi a hol es 518

may be TAB tapes are bonded to respective of the corresponding lead
frames 450 in the lead frame strip 500 as follows: a plurality of TAB tapes
are aligned below the lead frame strip 500 so that each TAB tape can be |
fit_ted 1o a corresponding lead frame 450, Multiple bondings between the
15 : plura_lity of TAB tapes and the respective corresponding plurality of lead
frames 450 are simultaneously ca:;ried out by either lifting the TAB tapes
or lowering the lead frame strip 500 by using a lifting apparatus {not
‘shown).
The active surface of chip 410 is attached to respective pairs of
20 corresponding polyimide tapes 516 of the TABR tape. Then, bonding pads
formed on each side of the active surface of the chip 410 are electrically
connected to respective corresponding contact leads 515 of the TAB tape

via bonding wires 550. The wire electrical connections are attached

- through elongated slots of the base tapes 512,
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formed by punching or etching so as to have a inner dianeter of 3 ml 20 to
10 mel (0:008 mMmto 0.03 mm. Inner walls of the via holes 518 are over ed
‘with a conductive coating 518a nade from for exanple, gold or sol dék. SEf@®R:
coating 518a may be forned using a non-electrolytic plating nethod.

Ext ernal connection termnals 513, for exanple, solder balls, are nounted
on and electrically connected to the via holes 518. 21 2 4 SEP 2W ~ The
via holes 518 may be are tapered so that its upper inner dianmeter is
greater than thSnl Quer tl nnerf rg}icearret_er. The reliability of the final

package is thus inprov@d®Byli er 88Erh gt tHE - cnper thacenvaftionhb electigeatal
connecti on b&dd8: i I ol.e 8. ,Sol der paste 517 is applied
5 on the upper sE?%%?%ﬁ%wa%ﬁe&gggéeﬂl?taegek%f‘gﬁggotiﬁdeq?’f‘l%ﬁwél‘?fél‘é’éh?lS for
safe and eHgyidnBeritigsg. ofFueiie@! Nak GEN ' ' S n.via, holes
518. Via holes 518 are electrically goﬂ%g%éteggf E)gg%nrﬁggéesn%%%nr ecén Scf'li?(\ge
ones of the2toPressirdbhgritorpesy hadity Bkbn \tb BroltlitSiviRll ehis 511.

Accordi ngly ont a | eads 515, circuit patterns 511, via holes 518 and 10
ext ernal co%%‘%‘égﬁ%%?er MPRatsles 198 Bgwderesin apd attoxyi moldirn rnemgisathtiohAB

tapes are b e i f .the correspondi ng |ead franes 450 in the
| ead frane g%??gn%g(%%a%&? %fl%%(\i/a\’/sgr e ngi‘ g & ﬂ?golf’e PARthpus sigpldangopgiyed

bel ow the | ead Fraanes S fd PeRRRab QidW 3t 282G HAB.T n pe. fitted to a
corresponding | ead frame 450. Ml tipl eabonglll nlégal gg?v\@h PRED ALOLS g]il%l ity

of TAB tapeldnafd-2thin FEEpdst iTiee dotivespdBPNgopldlEapdrbYedbrdiEatead r anes 450
are simul ta%eousl }\: carried out by either lifting the TAB tapes or |owering
the | ead frdfBesit }Pp5%‘b@3'b§/uf&3§1gnéwabﬂ$er tanrg Bgpathat use (jobed ®haa)fradbe

actiyye surfag chj 10 is attached to respective pairs of 20
cor r espondi ngfppgf)c;/’i rgn{‘ enéli t%)%tepgge%§%m6’?g tﬂ?&k%%f)gﬁém?rﬁ’éﬁ}g BofiHitwg pads

means such as a punch to produce each individual CSP 600. Each
individual CSP 600 is then subjected to various reliability tests prior to
shipment.
A cross section of a CSP 600 according to the present invention is

15 shown in. FIG. .14. In the orientation shown, the active surface of chip 410
is bonded to the lower surface oif adhesive polyimide tapes 516. Bonding
pads 448 formed on the side portions of-chip 410 are electrically connected
to respective of corresponding contact leads 515 via wires 550. The
contact leads 515 are again electrically connected to respective of

20 corresponding via holes 518 through circuit patterns 511. The via holés 518
are electrically connected to respective of corresponding external connection
terminals 513. Solder pastes 517 may be épplied on the upper surface of
the base tape 512 around the via holes 518 to easily and securely mount
connection terminals 513. The inner walls of via holes 518 are coveréd with

25 & conductive coating material 518a for electrical connections. Note that the

bonding pads 448 of chip 410, contact leads 515, circuit patterns 511, via
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formed on each side of the active surface of the chip 410 are electrically
connected to respective correspondi ng contact |eads 515 of the TAB tape
‘'via bonding wires 550. The wire electrical connections are attached through
el ongated slots of the base tapes 512. - 22 2' SEP 25 On the bott o@koSEP e
device of FIG 13 are the conventional electrical connections which are
encapsul ated by filling the elongated slots wwth a liquid resin 560.
Further, the top surface of base tapes 512 and chips 410 are encapsul ated
Wi th epoxy holedigg %85 eRtdr@aPtOgUE oL NELYEdual . chi ackages 570. The
order of liquid resin and epo&y m%&?‘n%%}éﬁ%agspssa gfg&ﬁ“gﬂ% ¢ be
exchanged, 8ttebwmhestedps may be carried out sinultaneously. FIG 14 is a
sectional view of an individual CSP 600, taken along the line 22-22 in FIG
13. The i ndi vi d48IPTEEF6HE ¢ipsipar tteedxfornan entie@ther: AMGuEt Hifn 500 LY
cutting the, §e%fttc?‘|?ﬁ§e012 tcgai are joined to lead franme 10 strip 500,
around the area formng Paokal & s R 45tPorraissintheacieatital gompartiorsugh as a
puncis to pregiee ieaak . i ndi W L. &SP 600, . Each jndividual CSP 600 is then
subj ect ed tgl various reli ag%%ﬁlﬁs?tgmﬁlﬂegrpﬁ% gﬁghsr}t?ﬁ%tb.e Iswer ddansecti on
of a CSP 60thadcdoextengplt @rthe reseNtsisnvept| is .1 hown.i.n FIG 14. In
the orientation shown, the active surfacqufthgﬁ}e%gﬁgl %e’snﬁ(l)drﬁ%cpaﬁ) ¥Re

| ower surf aCeSHP erIkRa Fhatpol pitirdel tap@st dbninde NHizN tnoRAS A4S, fgf,med on
t he side pogcti ons dgf--:qhi p 410 are electrically connected to respéective
of correspondi g LoRlEEEcH epyaesiomns, gy whe demssal b¥hthecanteani] peaBerS15 are

agai n el ectgd Gal ly,1§Q3N ed..t o, respectiye of 20 correspondi ng via hol es
518 through ci roul t p%t?%&n%%?&?nfﬁg RACK2R/D (588 18 rpugted eneeleetvical | y

condéct ed tdeviespecdi ve DbreRbd CSRAACLBG-EXT B D3k, Gonnectjon  terninal s
513. Sol der pastes 517 may be applied on theﬁu%gf&er%aqssu??’aélée §pips 410 and

the lower surface of base tapes 512 are encapsulated with an epoxy resin to
produce an individual package.
Some possible arrangements of chip packages adapted for use in

accordance with this invention are shown in FIGS. 15-24,

15 The semiconductor devices in FIGS. 15 to 18 and FIG. 23 are
tape-carrier package (TCP) type devices. The pad (not illustrated) on the
active surface of a semiconductor chip 5 is connected to a frame 7
(polyimide film carrier) through a bump 4 and a lead 3. Chip 5, bump 4,

and lead 3 are encapsulated in the resin composition, which is composed of

20 a first resin composition 12 having a high concentration of a filler and a

second resin composition 13 having a low concentration of a filler.
In FIG. 15, first resin composition 12 is placed on the bottom surface
of- chip 5, and over the active surface of chip 5. In the region of lead 3

that ipcludes the pad and bump 4, the resin is composed of a second resin

25 composition 13.
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the base tape 512 around the via holes 518 to easily and securely nount
connectionh termnals 513. The inner walls of via holes 518 are covered with
"25 a conductive coating material 518a for electrical connections. te that
the bonding pads 448 of chip 410, contact |eads 515, circuit pattesfsSEl 2004
via - 23 24 SEP 29G holes 518 and external connection termnals 513 are
thus electrically interconnected. To protect the chip fromthe external
envi ronnment a I%guid resin 560 is applied to the elongated slots 514 to
protect the el ebt FllGall6g dive CidsONSo@BoRtiShH QWi 4...The height of

nol ded part 560 shoul d be | ower than§ t hat gﬁse%tgirl%a jt%grrllt%(%e Fé%ﬁ‘i nal

513. |f the®H&@Pg§HlenSf the nol ding part 560 is greater than that of

ext ernal cont acﬁb%?%m&zalgs 513, mount failures may occur and el ectrical
connections may bé damigedshy efite cenpesitien 18rissgaesl onrthehetivel sidfgediar t

560 when thﬂo‘p@.;;:égglg@1 600,15 d.on electrical 10 devices such as a
printed circuit boar gpe%l] atgl ngf?%tné%l,det & PRRJEEO and the | over

surface of baseld apes 18] Zirat &e6RC apS 2560 19 dh 11BN ,EAQXY.. [ &SI ngéo produce

an indi vi dual package. Some possible arrangenents of Chip packdges adapted

for use in Fliccd? dameéttaflieh this invention are shown in FIGS. 15-24. 15 The
sem conduct or vices in FIGS 15 to 18 and FIG 23 are tape--carrier
package (TCP) type  g8irreductotifievingg InBICT | 1Usrast ad) lean thee Goki ve

surface of @&+s&i cond hip 5 is connected to a frame 7 (polyimde
filmcarrier) thr ough&gé g%ar?% ifpﬁon%poéf’e‘iie d® POrERR Pt drumpd4l0 apdd | ead 3

are encapsuatied ¢Matlbgd NeSi A SOMROSILION, kch ls conposed of 20 a first
resin composition 12 having a high concentCng:Folﬁ %?Feaofli 1IeeIPacgrjla % 2 second

restf conpditiqmpuiichavidng md osichneenlsdt bMmrOhedvd khh&ke deNerfih G 515
first resin co oaiti on 12 is placed on the bottom surface
connected to the lead 11 through a wire 2. First resin composition 12 is
placed below the die pad 10. Wire 3 is covered with the second resin
composition 13.

In FIG. 19, first resin composition 12 on the active surface is inside
15 of the pad region.
In FIG. 20, first resgin composition 12 is over and below chip 5 and is
extended to an edge of an encapsulant. In other words, a mass of second

resin composition 13 including chip 5 and wire 3 is sandwiched within a
resin plate of first resin composition 12.

20 In FIG. 21, the area of first resin composition 12 is limited to a size

about equal to the chip size.

In FIG. 22, an upper side first resin composition 12 is divided and a
lower side first resin composition is under chip 5 and lead 11. A heat
spreader plate 14, 15 of metal, such as aluminum or. copper, aluminum

25 nitride, and the like, can be placed on the encapsulant.
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of- chip 5, and over the active surface of chip 5. In the region of lead 3
that ‘i ncludes the pad and bunp 4, the resin is conposed of a second sin
25 conposition 13. - 24 24 SEP 2004 In FIG 16, first resin conposti®hf 2004
12 is extended to an edge of an encapsulant. In FIG 17, first resin
conposition 12 is placed on the active surface. However, the region
thereof is inside of a pad region. 5 1In FIG 18, first resin conposition 12
on the bottomsurface of FIG 29 is omtted. The sem conductor devices in
FIGS. 19 to 23 & FLESaddf aainddt ypdiatoleyiaresis. isAuh@adubpaeirls r%ﬂﬁposed of a
portion of godioe.tpad %0 %rﬁg a portion of a lead 11. A sem conductor chip 5
is fixed on"dreSpa 18- a 1T tiipdes i Perferaiiy @ fiask ¢ooh i | | ustrat ed)
on an activg, 3 f ip.5 is .connected to the lead 11 through a wire
3. First resiﬁnﬁ{csli)@rr%gsllgi i"%ﬁ‘lzﬁ AP B FOBANEWitRe die pad 10. Wre 3 is
covered wth theheecond s&siviit 0gid| 1 n.ElG 19, first_resin
conmposi tion 12 on the aclitsi ve Sl}f?lggge%%b%i %‘é’akilgngf’ $helastig pedilesr. | n
FIG 520, fi#ad ar thithoesenPbshe icnnafdilhiSn @ eferand Eﬁk&%?@a@wéenaﬂfe LB per
extended to_an edge of an encapsulant. In other words, a mass o seEBhd
resin corrpo%llaf’iogng‘ﬁc’?lﬁcﬁ@&i #YEhFiged sanddtivi toaved side sandwi ehipdipbt hin a
resin plat eb&ftoglisgqg resin conposition 12. 20 In FIG 21, the area of first
resin comnposition Z)is limted to a size about equal to the chip size. In
FIG 22, an upperc.sbslenbiy @S iti 12 is divided and a | ower
side first resin conposi t%?nTiA?shgr;:%%?)gg%s%B a ed%klugglaesflc.’f Fhegagapsulant

of one side (t1) adjacent to the active surface, is different from that of
10 another side (t2) which is adjacent to the bottom surface.
FIG. 26 shows a LOC (Lead On Chip) type package.

Wafer Level Packaging

FIG. 27 shows an example of wafer level package P with a the
arrangement with a redistribution layer with a chip C, and a BGA of

15 balls B bonded to the face of the chip C.

FIG. 28 shows a BGA packeitge P with custom lead frames with wire

bond WB connections to the top of face-up chip C on which the balls B are
bonded to the face of the chip C.

FIG. 29 shows a chip C connected to a flexible interposer I which

20 carries a ball grid array B on its surface. The interposer I is connected

to chip by compliant wire bond lead lines LI between the chip C and the

flexible interposer I.

FIG. 30 shows a chip C encased between glass plates G1 and G2 or

the equivalent with wire bond lead lines LL secured to the face-down

25 chip C.
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r plate 14, 15 of netal, such as al um num or copper, alum num 25
?1!0[ ??gg, gnd the like, can be placed on the encapsulant. -- 25 2 4 | PSEP -
2004, In FIGS. 23 and 24, radiator plate 15 is under upper first res#m
conposi tion 12. The radiator plate is preferably on first resin bilit
conposi tion 12, which has a thermal conductivity. There is a possi |Oc t%e
that a thermal expansivity, an elastic nodulus, 5 and a thi ckﬂessh. T he
encapsul ating | ay, Fo@r g di fferent bet\_/veen_tge uppﬁr si de of tle I(;I |Gp (L
active side) ang ?he | OWer SiRf&Tofrt HéP chimp 8P4 marked ttitmesictep! .

' f one side
h TAB aglf a8y Tt es f e _epncapsul ant. o
?t ?)NS agj acer]ﬁa1 yfﬁglgtg h%hactQ ih\?eﬂgﬁltf P gg%?e FS?Z& ?é gl?lgn‘?oof otRrMedt o fthe (podivet her

i f.s HMouatentpate dole,etitonsytd a 26, shgws a LOC
?'ngd(to%) mmi;ézmtoy;e |(c3|)‘{'21ckagep.a Vaf er Le%el Packagrlg}leﬁt%g’ Sﬁgiegheg%e%{‘ﬁ

| e of e pBeratpaiRagicR aviet tormethel barvanGemant past Mod on the
(ra)égirr%tri butibon l?ye'io with a chip C, and a BGA of 15 bal}ljs B bonded to the
face of the chi - GIPEY@ELe 388 -snBilvesnpbs pelékagératwitdiacusoDmahaathd r anes

i i bepng i to.th op of face-up chip C on which the
\ll)malt IhSWIBr gr e boﬁ%%dgﬁ&tegéh&a}@e mc?fterflﬁeéléhi p ke bepigsupiges H9RB of tiiri phid

i i i i i ball grid array B
connect ed t 80@id baxitel &p MBEHOSES dovihigsh 1,23k 1 1Es 2 b .
on its surface. The interposer | is connéct 8%9 Cfo i 3( bSP CEET PRARYSW e

i i i i i . FIG
| ead | ALl ibdomeeh ovhe thaiitack antadengoonf hexiRl e,d BEELPASET ! -
ggnghoﬁg a chiP C encased between glass plates Gl and & or t%e equi val ent
with wire bBHHIEatf Firheldepplls furkin 808 tdaehfaceowown be scaled with the

10 top surface of the substrate 808. An external mark EM is formed on the
exterior surface 818A of the black cover 813.

FIG. 37 shows a flip chip 900 marked with internal markings IM, in
accordance with this invention. The front surface 902A of chip 900 is
formed on the bottom of chip 900. Mounting pads 904 of chip 900 are

15 connected to solder elements 906 on substrate 908 which are connected by
vias 914 to ball grid array 912B;on. the base of substrate 908. Between the
bottom (front surface 902A and the substrate 908 is underfill material 9186.
The back surface 902B of the chip 900 is on the top thereof. An internal
mark IM is formed on the back (top surface) of the chip 800 instead of the
20 exterior surface of the cover 918 which is formed over the chip 900. The
cover 918 is composed of transparent material which is optically transpareht
is formed over the back surface 902B and on the edges and portions of the
sidewalls of chip 900 reaching down to be sealed with the top surface of
the substrate 908.
25 FIG. 38 shows a wire bonded CSP P with a flexible interposer 12 to

which a chip C is connected by wire bonds WB. In this case the chip C is

._2'7_



25 chip C - 26 a 4 SEP WFIG 36 shows a prior art flip chip 800 marked
wthrexternal markings EM The front surface 802A of chip 800 is forned on
the bottom thereof. Munting pads 804 of chip 800 are connected t&4sSERIQH4
el ements 806 on substrate 808 which are connected by vias 814 to pads 812B
-on the 5 base of substrate 808. Between the bottom (front surface 802A and
the substrate 808 is underfill material 816. The back surface 802E of the
chip 800 izﬁagn the top thereof. A cover 818 forned of black, optically
opaque nuat glpetyp s therwied wwls Wheq I and. on the edges and
portions of the sidewalls of chip BOO@EEEE?I%@E%\;\HA%%% %neq%eégf’%cf 3% the
10 top surf afethst chipeCsibst the Fa808herAnf eXTRE Bake BRI the EMdrsobar F@gaﬁ@e the
exterior surf ACE 8§%A of the black cover 818. FIG 37 shows a flip chip 900
marked with 3 fter RalPaHSErRi nd infprnal mankc B darfosmed bh thei ®pi auEatd ap. o he

front surfacge9424 ©f ¢hj 0Qis forned on the bottom of chip 900.
Mount i ng pad56904€\of c%ﬁ %&9%08&%Owsg%rﬂ%e?ﬁjé@f’trén%mab%?alelmﬁs 906 on

substbat e 9QBtishllghraneoNes 8dnY ovd A8, S14..1 o bal | idarray 912B on
the base of substrate 908. Between the rb%%et%?ﬁk(f“rl%fzeslgﬂ{PQC CobeSatr t he

substrate 90Brtignaimderei siflewalint of ichlp 9L 6eachTiie dBagkioSHE fs@a%d%@di%ﬁ Bk e

chip 900 is on.the tgi)l_ganthereof. An internal mark IMis formed on thé back

(top surfac& BiCt Hetlthiemoser gt ead of the 20 exterior surface of the
cover 918 which is formed over the chip 900. The cover 918 is conposed of
transparent material which is optical lggiﬂ‘l’ﬁé)ﬂsparent is formed over the

back surface 902B aa¢aBst he €gg partions of the sidewalls of chip
900 reachi ng down to be Seal ed w%&?ﬁ’g %o%)hagulf'fpg@ge%tﬁ renpeking)et rate 908,

25 A 38 dhisesatadwiireuibchted abBRIBtNEGRhSs hexhl] ud MEr BOS&L ddor O
the package.
On aspect of this method is marking a chip having surfaces by
forming a non-black, colored matepial layer over at least an exterior

surface of the chip wherein the particular color indicates the identification

15 of the chip. In more detail, the method of this invention includes marking

the chip having surfaces comprises forming internal marking indicia on a
marking location upon an exterior surface of the chip, and forming a
non-black, optically transparent material colored with a particular colop

over at least the marking location on that exterior surface of the chip

20 wherein the particular color together with the marking indicia represents |
identification of the chip.

In another aspect of this invention, a chip is covered with a
non-black, colored material layer over at least an exterior surface of the
chip wherein the particular color indicates the identification of the chip.

25

In more detail, the chip has internal marking indicia formed on a marking

location upon an exterior surface of the chip, and a non-black, optically
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which a chip Cis connected by wire bonds WB. In this case the chip Cis -
27 .2 4.SEP 2M4 face-up so the wire bonds WB connect to the terminals on
the top surface of the chip C, i.e. the face thereof. The base of #ﬁegzs@ 2004
interposer 12 carries a BGA of balls B. An internal mark IMis formed on
the top surface TP of the chip C. A cover CV conposed of transparent
material, which is 5 optically transparent, is formed over the back surface
BK on the e(g es and portions of the sidewalls of chip C reaching down to
be sealed w %Spﬁ’ér{tdﬁategﬁl fcaloeediwithe pattRfRAS 8ol Zormd HRLY at @Qaﬁdt\ﬁg_nt age
of this mvglg%]ki%n 1S tt.hat it Er events remarking of 10 integrated circuit
chips and di'stingui*shed ChetehigFtetiorn entiechyoftihe cidporhakin tthe paakage. On
‘aspect of thbisr B i ing.a chip having surfaces by formng a

non- bl ack, col or e%&%gf evﬁflgﬁLFan&%P%é’?&ﬁ’ta Fausterdn idgpidbipasion sfithace of the
chi p wherei phiphe particul ar color indicates the identification 15 of the
chip. In nore detail, the nethod of this invention includes marking the

chi p>havi ng sur¥adedhisohpringies hor hbag desdebatnkn TBEd B8 thodicia sg)%cﬁ‘ic
mar ki ng Ioc‘glIHEod;‘n1 uﬁgl)on an exterior surface of the chip, and formng a

non- bl ack, GpPLTCEFIY St r dhesrarEied iat tie alt will oeegnid tha par tiveutiss gl or
over at |eagd h&; Lhg | ocation on that exterior surface of the chip 20
wherein the pellj% t ?tclzu alrévuci:llo 8&1%%08 8P &FtRip ¢ thet frdvifepnidi Aeppieneli thea appprdesient s

i denti fi catéleisgfi.bhanghicRanddd aROHLR spect of this jnvention, a chipis
covered w tﬁh a non-bl ack,arclzéol or ed rrgr{l%c% ia)ﬁ %?rani/??’&o pilaWithesd tdepartinger i or
surface of e thehipirithasdisnopdier PRE tih6ah 18 .COA Ao rh g es,. t.he

[ deabi fication of the chip. 25 In nore deta : the {:}‘%139 lagu(fhnfﬂel?%s

mar Kirng i ndTEea v Hitrdle gniryiswaekithg present invention and the invention

encompasses the subject matter of the claims which follow.
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| ocati on upon an exterior surface of the chip, and a non-black, optically

28 L24 SEP 2004 transparent material colored with a particular color

formed over at |least the nmarking |ocation on that exterior surface f t he
chip wherein the particular color together with the narking indicia 4 SEP 2004
represents identification of the chip. 5 Wiile this invention has been
described in terns of the above specific enbodinent(s), those skilled in

the art will recognize that the invention can be practiced with
nodi fications within the spirit an€IsXI& of the appended <clains, i.e.
t hat changes can be made in formand detail, w thout departing fromthe

spirit and scope of the invention. Accordingly all such changes 10 cone

wi t hi n t vehap i olaigiad &F astfbi@owd: esent i nvention and the invention enconpasses
the subject matter of the clains which follow .2 4 SEP 2004 CLAI M5 What is
clainmed is as follows: 5 1. A nethod of marking an electronic integrated

circust chip having rﬁ&ﬁ(ﬁ@?ﬁ?arkﬁl TR ?éﬁgﬂﬁ%@%&gb La; 1&%&%&&@66@ ng

internal marking indici opfi ca cation o I'p on a
mar ki ng kowntisiogithefoltoveng experi or surface of the chip, and forming an

tically t | at t th Ki 10
ocatton”on'  Kamk aeFosf BEARPLAAT Sy REAEL iGouieBin Blier BRPrp o anam si ve

mat eri al nmalnﬂglocaﬂilﬁl wohapediefibf supfacd Hxhe bhip, m@r prevention of repl acenent
of the intern narkln% indicia, for optical identification of the chip by
di fferent mar lzaﬂmﬁaélsw&sws&nwswwrﬁlatew@fv@ﬁ  leapichoperking | y

tranggi s %c‘éﬁoﬁ"@ﬁ fhe 'eﬁ!enoﬁéﬁﬁ%é St8fe ehip W Rﬁ:ﬁj@ﬂlg t?d’nsﬁl%gi}vf b AR RPAROL

mat eri al . The nethod of claiml mherel optically transm ssive
encapsul bp scprgped off of the chip for prevention of replacement of the internal marking indicia

for optical identification of the chip by different markings.

15 2. The method of claim 1 wherein the optically transmissive material

comprises a transparent or semi-transparent material.

3. The method of claim 1 wherein the optically transmissive encapsulating
20 material is an encapsulating material adapted for protecting the internal marking indicia

from damage as the result of environmental and handling factors.

4. The method of claim 2 including the steps of:
25 directing electromagnetic radiation upon the internal marking indicia through
the optically transmissive material and
reading the internal marking indicia in response to images of the internal

marking indicia provided by reflections of the electromagnetic radiation.

30
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20 material is an encapsul ating material adapted for protecting the

internal marking indicia fromdamage as the result of environnental and
handling factors. 4. The nmethod of claim2 including the steps of: 2
directing el ectromagnetic radiation upon the internal marking indici&?* SEP 2004
through the optically transm ssive material and reading the internal

marking indicia in response to images of the internal marking indicia

provi ded by reflections of the electronagnetic radiation. 30 30 2 4 SEP

2004 5. The mét hodTht methail of dlainh &mdierein the opiitally alahgmisviensatesali ve nat eri al

conpriseg A ﬁ&%%%&%nﬁﬂhﬁ%zﬁl' 5 6. The nmethod of claim1l wherein the
optically fPansii‘ssi Ve ateri al conprises a material such as epoxy which

prevents remarking indicia or identification marks on the chip. 10 7. The
met hod of claiml wherein the optically transm ssive material prevents
remarking silicon for a sem conductor package and the optically

transgi ssive gnmat eThéneindd df E1bANS AR thEBhELalIF irandRis8ve ABgriEt hod of claim
7 including the steps of:. directing el ectromagnetic radiation upon the

i nt er nal CPRAPTiCAG maieriad Puchtan eparghvhielhprepents alarking indivimdrgdéngidicatiomer i al , and

readi ng | PR marking indicia in response to i mages of the internal
mar ki ng %%?Fé@a pggéided by reflections of the electromagnetic radiation.

20 9. A nethod of nmarking an electronic.integrated circuit chip having
surfaces conprising the follow ng steps: form ng a sem conductor,
integrated circuit chip having surfaces including a 25 planar front

surfage, a planar Packetol bagaind D heRthe 0ptidale nehinRsHes MeRRAalt he pl anar
prevents remarking silicon for a semiconductor package and the optically transmissive

material is a transparent material,

15 8. The method of claim 7 including the steps of:
directing electromagnetic radiation upon the internal marking indicia through
the optically transmissive material, and
reading the internal marking indicia in response to images of the internal

marking indicia provided by reflections of the clectromagnetic radiation.
20

9. A method of marking an electronic integrated circuit chip having surfaces
comprising the following steps:
forming a semiconductor, integrated circuit chip having surfaces including a
25  planar front surface, a planar back surface and edges of the chip between the planar
surfaces with at least one electrical contact site on a surface,
forming internal marking indicia for optical identification of the chip upon an
exterior marking portion of a surface of the chip, and
forming a non-black layer covering the exterior surface of the chip at least at the
30  exterior marking portion thereof, the non-black layer being composed of a colored,

Optically transmissive material, which non-black layer cannot be scraped off of the chip
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surfaces with at |east one electrical contact site on a surface, formng
internal marking indicia for optical identification of the chip upon an
exterior marking portion of a surface of the chip, and fornming a nonghy ggk jps
| ayer covering the exterior surface of the chip at least at the 30.
exterior marking portion thereof, the non-black |ayer being conposed of a
colored, optically transm ssive material, which non-black |ayer cannot be
scraped off of the chip 31 for preventing replacenent of the internal

mar ki ng iferdirevientingregiat¢nagne nf thedmtkinalysarking ifdicia by deffeeattinngkingnaxlkong t he

internal _jndi.cia on.the,exteri.or..nmarkin urface.of the chip,, whereby the
e e Rt R P iR o the tuctarior Biarking st e g of ol oy m
9 including thaesbes inficia dig@eblctlrostlett hoABRIORdyer. r adi ati on upon the
internal marking indicia through the non-black optically transm ssive
material, and reading the internal marking indicia in response to inmges of
the igternal 10 marking indicia provided by reflections of the

el ectromagnetic radiation. 11. A method of marking an el ectronic integrated
circuit chip havi nfhesmethad eclaisofprciuwlingthe $6psfafr m ng i nt ernal marki ng

cirouitchip Wvi ngheuehad ebdloipniprclwimehe $9pe i mng i nt ernal mar ki
an extori or oupnk esPE e F oo bod el A Rimedtic Botdtar , " P

t ranspar értnonetlakiopticalyl tmedisvive hagerighbad cul ar col or  over at |east the
mar ki ng | ocation, on that exterior surface of the chip wherein the material
colored with f%gmﬁgl?etlfl@magfn HindiciyarEBensFte Fnagss ohie kutegal ndi ci a

repr esentiaridfe indfid prbiiaad beéﬂ%Eti&rﬁ%f%'eibcﬂ’ﬂinﬁ&eﬁ@?&d?ﬂti%ﬁk1 optically
transparent, colored naterial cannot be scraped oft of the chip for
prevention of replacenent of the internal marking indicia for optical
identification of the chip by different markings. 25 12. An el ectronic:
integrated circuit chip conprising: the chip having exterior surfaces,

11.  Amethod of marking an electronic integrated circuit chip having surfaces
comprising:
15 forming internal marking indicia for optical identification of the chip on a

marking location upon an exterior surface of the chip, and
forming a non-black, optically transparent material colored with a particular color
over at least the marking Iocaﬁon on that exterior surface of the chip wherein the material
colored with the particular color together with the marking indicia represents
20  identification of the chip which non-black, optically transparent, colored material cannot
be scraped off of the chip for prevention of replacement of the internal marking indicia

for optical identification of the chip by different markings.

25 12. An electronic integrated circuit chip comprising:
the chip having exterior surfaces,
internal marking indicia for optical identification of the chip formed on a marking
location upon an exterior surface of the chip, and
an optically transmissive material formed over at least the marking location on the
30  one exterior surface of the chip, which optically transmissive material cannot be easily

scraped off of the marking location upon an extertor surface of the chip, for prevention of
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internal marking indicia for optical identification of the chip fornmed on a
mar king | ocation upon an exterior surface of the chip, and an optically
transm ssive material formed over at |east the marking location on phe Elg%m
one exterior surface of the chip, which optically transm ssive materi a?
cannot be easily scraped off of the marking | ocation upon an exterior
surface of the chip, for prevention of 32 24 SEP 2M4 repl acenent of the
internal marking indicia for optical identification of the chip by

di f f er enteplaeiientyd the&bintenal Fhaekinghingdicd foe bptical ill2ntvatien of th&ehippyi cal | y
transm s%hsieeenqat rial conprises a transparent or sem -transparent

mat eri al A PREBH p of claim 12 wherein the optically transm ssive
material 10 conprises a colored material. 15. The chip of claim 12 wherein
the optically transm ssive material prevents remarking indicia or
identification marks on the chip. 15 16. The chip of claim 12 wherein the
optically trangm sghy ﬁliﬂgf’ Qhinfl 2 Qﬁgr\éﬁ%éoptfcgﬁﬁlﬁgﬁ Nssilel i@ f OF 2

-sem conduct or package ahd the optically transm ssive material is a

t r anspar eépmprises @tiansparq@@orlsemi-finespetanpmeferigl. ai m 12 wherein: illumination
means are provided for directing el ectromagnetic radiation upon the
internal marking indicia through the optically transm ssive material and 25
readi ng means are provided for reading the internal marking indicia in
response to images of the internal parking indicia provided by reflections
of the el ectr éfragnébs ehip phelpis {4whergiy thoopticall ptrmspugsaye material

10 comprises a colored material.

15.  The chip of claim 12 wherein the optically transmissive material prevents
remarking indicia or identification marks on the chip.
15

16.  The chip of claim 12 wherein the optically transmissive material prevents
remarking silicon for a semiconductor package and the optically transmissive material is
a transparent material. |
20

17.  The chip of claim 12 wherein:
llumination means are provided for directing electromagnetic radiation upon the
internal marking indicia through the optically transmissive material and
25 reading means are provided for reading the internal marking indicia in response to
| images of the internal marking indicia provided by reflections of the electromagnetic

radiation.
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18. The chip of claim 12 wherein the optically transm ssive material is
adapted to provide an encapsulating material for protecting the internal
marking indicia fromdanage as the result of environmental and han@lé 8gP 24
factors. 5 19. The chip of claim 13 wherein: illumnation nmeans are

provided for directing el ectromagnetic radiation upon the internal marking
indicia through the optically transm ssive material, and readi ng neans are
provided for reading the internal marking indicia in response to 10 inages

of the internals. marthergip JTdifina 2RARYILER BYicdIBit86hisa0s nferibiig

el ectromagnetic radiation. 20, The chip of claim 16 wherein: 15

i |1 uni natd9gpiedinprevige én presprudinemerterinl ferqrptaefing the intaned gradting indigdd at i on
upon the sréduehial osTRE Kebildo! AlliGierdl/QUARAAG cpRLLCAl | ¥ [T ansmi ssi ve
material, and reading means are provided tor Feading the internal marking
indicia in response to inmages of the internal marking indicia provided by
reflegtions of the electromagnetic radiation. 20 21. An electronic
integrated circuit chip conprising: a sem conductor, integrated circuit

chi p havi ng su9f aca&heichipldfdiang 13 wletsd@r front surface, a planar back
surface and edHes_ot the chip between the planar surfaces with at 25 | east
one el ect ri callEBiptien mensdrgproxided, for directingpactpragnstic sshigtiogupon the

i dent i fi Galeh@NmAfkidRaRh throiBh KRAHHPAT ARsAXLSE bife iR Ng  portion of a
surface of the chip, a cover IayeP coveri ng the exterior surface of the
chip at | east readingvacanstaee providedvior kéadiggple intcom! vekiep fndididia respoese tbayer

bei . d opticall. t i ssi terial. which
opt 1 o911 yrepad e e Ry SPle Rl By RN B UKRATOBhiRte "be ocr aped

of f -of thediaivp for prevention of replacenent of the indicia by different
34

20. The chip of claim 16 wherein:
15 llumination means are provided for directing electromagnetic radiation upon the
internal marking indicia through the optically transmissive material, and
- rcading means are provided for reading the internal marking indicia in response to
images of the internal marking indicia provided by reflections of the electromagnetic

radiation.

20

21.  An electronic integrated circuit chip comprising:
a semiconductor, integrated circuit chip having surfaces including a planar front
surface, a planar back surface and edges of the chip between the planar surfaces with at
25  least one electrical contact site on a surface,
indicia for optical identification of the chip marked upon an exterior marking
portion of a surface of the chip,
a cover layer covering the exterior surface of the chip at least at the exterior
marking portion thereof, the cover layer being composed of a colored, optically
30 transmissive material which optically transmissive material of the cover layer which

cannot be scraped off of the chip for prevention of replacement of the indicia by different
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,2 4 SE P 2004 mar ki ngs and which is provided for preventing remarking the
indicia on the exterior marking surface of the chip, and the indicia for
optical identification of the chip being visible through the cover 2§%ﬁﬁ’2ﬁ4
22. The chip of claim2 1wherein: illumnation nmeans are provi ded for
directing el ectromagnetic radiation upon the internal marking indicia
through the optically transm ssive material and 10 readi ng neans are
provided for reading the internal marking indicia in response to inages of
the i nt ermakingaehd WHich idprelidePro praleskilpyremafidi@eik aisciPbn tHexR}iBELt romagneti ¢
radiation. 15 23. An electronic integrated circuit chip conprising:

i nt er nal R¥EEYRAThechB@adpt i cal i dentification of the chip formed on a

Ki | ocaty r APt Lot of ticall
mar ki ng | ocatOpaRERdr B c’%ﬁd@ﬁﬁiﬁéaﬂéﬁ'&fﬁ%@hl A’Ff“ Sz[lsgl%]la ﬁg?%gh@&v%i) lcarly

transparent material colored wth a particu over at | east
t he mar kilaxgri ocation on that exterior surface of the chip wherein the

mat erical 20 colored with the particular color together with the marking
indiciia for optical identification of the chip represents identification
of the chip, which optically transm ssive material cannot be scraped off
of the chip fqr prﬁﬁgn jon of replacenent of the internal marking indicia
for optical identi fif€&MPEY Bm2hheRih by different markings. 35

illumination means are provided for directing electromagnetic radiation upon the
mternal marking indicia through the optically transmissive material and
10 reading means are provided for reading the internal marking indicia in response to
images of the internal marking indicia provided by reflections of the electromagnetic

radiation.

15 23.  An electronic integrated circuit chip comprising:
internal marking indicia for optical identification of the chip formed on a marking
location upon an exterior surface of the chip, and
an optically transparent material colored with a particular color formed over at
least the marking location on that exterior surface of the chip wherein the material
20 colored with the particular color together with the marking indicia for optical
 identification of the chip represents identification of the chip, which optically
transmissive material cannot be scraped off of the chip for prevention of replacement of

the mternal marking indicia for optical identification of the chip by different markings.

35



