2 4 DEC 2003 TI TLE OF THE | NVENTI ON A METHOD OF MANUFACTURI NG A

SEM CONDUCTOR DEVI CE BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention: The present invention relates to a technique for nanufﬁqt@miﬂﬁa
sem conductor devices and, nore particularly, to a technique whic
effectively applied to the technique of manufacturing sem conductor

devi ces 10 each constituted in such a manner that el ectrode pads are
relocated in the state of sem conductor wafer and the bunp electrodes are
formed on the relocated el ectrode pads. 2. Description of the Related Art:
A sem conduct or device incorporated into a small- 15 sized electronic
appl i ance sTUEHALBsOE AHEt ABVENTAOEphone, a portable type information
processing term nal equipnent, a portable t er sonal uter or the
like is requiredAMMH@DI@HMANMFI&CTMR’IN&%lSE&E@OSP@%E]P E¥i¢thed. Thus, as
a sem conductor device suited to such a demand, a 20 sem conductor device
~called CSP (Chip Size Package) type has been devel oped. Concerning this
CSP type sem conductor device, sem conductor devié s of various

structures have been prop%%%ﬁGgﬂﬁ Eoﬁﬁe?EFaFwygﬂT recently, as

di scl osed in N kkei devi ces ust 25 issue, 1998, pp. 44 to 71)
publ i shed by -NFREEA Bﬁ3|ﬁ€§§ ?5 2003

The present invention relates to a technique for
manufacturing semiconductor devices and, more
particularly, to a technique which is effectively applied
to the technique of manufacturing semiconductor devices

10 each constituted in such a manner that electrode pads are
relocated in the state of semiconductor wafer and the bump
electrodes are formed on the relocated electrode pads.
2. Description of the Related Art:

A semiconductor device incofporated into a small-

15 sized electronic appliance such as a portable telephone,
a portable type information processing terminal equipment,
a portable type personal computer or the like is required
to be made thin, miniaturized and multi-pinned. Thus, as
a semiconductor device suited to such a demand, a

20 semiconductor device called CSP (Chip Size Package) type
has been developed. Concerning this CSP type
semiconductor device, semiconductor devices of various
structures have been proposed and commercialized; and,
recently, as disclosed in Nikkel Microdevices (August

25 issue, 1998, pp. 44 to 71) published by Nikkei Business



Publ i cations, Inc., the new CSP type sem conductor device (hereinafter
referred to as wafer-level CSP type sem conductor device) manufactured by
a manufacturing technique according to which the wafer process 5 74 DEC 2003
(prelimnary process) and the package process (post process) are
integrally put together has been developed. 1In this wafer-level CSP type
sem conduct or device, the plane size of the package is approximately the
sanme as the plane size of the sem conductor chip, so that this 10

waf er-1 evel CSP type sem conductor device can be nore mniaturized and

| owered in costs as conpared with the CSP type sem conductor device

(her ei naf t BobiLétekiedst olns. , dhiepneeP tgpet spplicenitahetdeyicfevi ce)
manuf actured in such a nmanner that the sem conductor chip split froma 15
seni conduc{ bereahaftes sefersedj &6t 88 WoLpackayelpF8Ees¥Pe The wafer-| evel
CSP type sem conductor device is of a constitution conprising mainly a
sem conducsemichngussornAryhca ) cMPaUtaCtEredr REd2 BaplfertREiNgel ocat i ng
pad arrangenent which |layer is formed og a circuit formng 20 surface
bei ng the Eeehniguef ac€0sH1Nge tPr RLCAN GNP HRTELUPFREESS(0ne maj or surface

and the other mgjor surface which arg o%po ed to _each otherk of this
sem cofduct BredAMINATY, BIBGRF S| 8O 68Es PACEPTEETRECET PR connect i on

e o Bles A EASERTLY A SR B e R e
wiring Iay%% E%&ge%a?%fﬁfgggln%SP type semiconductor device, the
plane size of the package is approximately the same as the
plane size of the semiconductor chip, so that this
10 wafer-level CSP type semiconductor device can be more
miniaturized and lowered in costs as compared with the CSP
type semiconductor device (hereinafter referred to as
chip-level CSP type semiconductor device) manufactured in
such a manner that the semiconductor chip split from a
15 semiconductor wafer is each subjected to package process.
The wafer-level CSP type semiconductor device is of
a constitution comprising mainly a semiconductor chip on
which a circuit is formed, a layer for relocating pad
arrangement which layer is formed on a circuit forming
20 surface being the front surface of the front and rear
surfaces (one major surface and the other major surface
which are opposed to each other) of this semiconductor chip,
and bump electrodes disposed as external connection
terminals on this pad arrangement relocating layer. The

25 semiconductor chip comprises mainly a semiconductor



a plurality of insulating layers and wiring layers on the circuit formng

surface being the front surface (one major surface) of the front a [ aém
surfaces (one najor surface 5 and the other major surface which are %ﬁ% J

to each other) , and a surface protection filmformed so as to cover this
mul tilayer wiring |layer. on the uppernost wiring layer of the multilayer
wiring layer, electrode pads are forned, and, in the surface protection
film bonding holes which 10 expose the el ectrode pads are formed. The pad
arrangenment relocating layer is a layer for form ng el ectrode pads which
have an arranging pitch wider with respect to the electrode pads of the
sem conduch@schi e, Bengeiayade wipddsy dayelre fpadedr byngtatkingel ocati ng
| ayer are 15 electrically connected to the correspondi ng el ectrode pads of
the senm copgeian i@y bfangs el 4abggd @tershandawir 1ng rayrey opi thR as the
arranging pitch of the electrode pads of the printed circuit board on
whi ch t he ¢ saM CoTduation sevtseeiteimubhedrofeshufipcel (@uig BddSTare 20
formed on the el ectrode pads of the relocating |ayer and electrically and
mechani cal d yr £are@paifedhe of tdremanSUBMIRS UBE ATEE | AVENT TN FHELBFEsent
inventor found the follow ng problenmatic 25 points prior to the
devel opnenindfhiehet et a3 beseir fagR vipeh 218 O D EOHAFBHAGEY or devi ce:
(1) The wafer-level CSP type sem conductor device is nounted.i.n the state
in which témed baurgnefars pogdecrion film formed so as to cover this
multilayer wiring layer. On the uppermost wiring layer
of the multilayer wiring layer, electrode pads are formed,
and, in the surface protection film, bonding holes which
10 expose the electrode pads are formed. The pad arrangement
relocating layer is a layer for forming electrode pads
which have an arranging pitch wider with respect to the
electrode pads of the semiconductor chip. The electrode
pads on the pad arrangement relocating layer are
15 electrically connected to the corresponding electrode
pads of the semiconductor chip and arranged at the same
arranging pitch as the arranging pitch of the electrode
pads of the printed circuit board on which the
semiconductor device is mounted. The bump electrodes are
20 formed on the electrode pads of the relocating layer and

electrically and mechanically connected to them.

SUMMARY OF THE INVENTION
The present inventor found the following problematic

25 points prior to the development of the wafer-level CSP type



opposed to the nmounting surface of a printed circuit board. 5 Therefore, in
the wafer-level CSP type sem conductor device, it is necessary to form

i dentifying marks such as the product name, the conpany nane,, the2$nﬂp2mg
the product, the manufacture |ot nunber, etc. The formation of the

i dentifying marks should desirably be carried out before 10 dividing the
sem conductor wafer into the respective chip formng regions, in other
words, in the state of sem conductor wafer. The reason therefor is that
after the sem conductor wafer is divided into the respective chip forn{ng
regions, the treating units are increased to 15 several hundreds of tines

as nuch as éﬁ = &b yefgte. state, so that the treatnent bec
s o] : ; ones
t r oubl esonk, ?ﬁu% a#?gctlng ?he quality and the costs. The formation of

the identifying yarks Brbbe1webercsstabe sanibenauetstelbwicd gsming the
respective iden{P?ylng EO mar ks in thgbregions on the rear surfacegside

(the othernighpeqstn’pie stdes oh LRecherne obeip! olewafoteshara T egions

correspond to a plurality of chip formng regions forned on the circuit

form ng Suééﬁéﬁe@@d@hé he JitQbly s SHEEE6 © f(Pe 1MRjedr c sted Beepaati.t he front
and rear surfaces 25 (one major surface and the other major surface which

are 2 4 8P48opPRPOSRIthe facbrolbee) ofptbgpeesembodndtotovafer.
However, the formation of the identifying marks in the wafer state is

gte;;gr g?dtﬁgv}{éévum fiisxhagekbarysesifanduideat ifgfieg narksesuait@sm chuck

theproductname,thecompanyname,thekindoftheproduct,
the manufacture lot number, etc. The formation of the
identifying marks should desirably be carried out before

10 dividing the semiconductor wafer into the respective chip
forming regions, in other words, 'in the state of
semiconductor wafer. The reason therefor is that, after
the semiconductor wafer is divided into the respectivechip
forming regions, the treating units are increased to

15 several hundreds of times as much as those of the wafer
state, so that the treatment becomes troublesome, thus
affecting the quality and the costs.

The formation of the identifying marks in the wafer

state can be executed by forming the respective identifying

20 marks in the regions on the rear surface side (the other
major surface side) of the semiconductor wafer which
regions correspond to a plurality of chip forming regions
formed on the circuit forming surface being the front

surface (one major surface) of the front and rear surfaces

25 (one major surface and the other major surface which are



5 marking apparatus, so that, in the case the identifying nmarks are forned
after the formation of the bunp el ectrodes, the bunp el ectrodes ar Hﬂ
be defornmed; and thus, it becones a cause for lowering the yield o?hﬁﬁgz
waf er-1evel CSP type sem conductor devices. Further, due to the 10
projections and depressions of the bunp el ectrodes, the rear surface of
the sem conductor wafer becones projected and depressed, so that,
regardl ess of whether the marking apparatus is of the contact type such as
a direct printing type marking apparatus etc. or of the non-contact type
such 15 as an ink jet type marking apparatus etc., defective identifying

Tarks are BEodugsd;oandehiyectheoy! ehe bnibenauatst-Layel. CSP type

sen conduc s 1S| owere e sem conductor wafers tend to be

nereased in GUBELEE | By gr f5En0; EANGACENS RGP ARICG i o, but.

20 as a result e sem conductor wafers becone |liable to warp, so

that, as t?ﬁedi‘]gggkegtgggr egaf gia?{fggﬂédaﬁ?g@écuuﬁlhgikhhgkﬁﬁés of the

sem conductor warérs | ncrease t he ot her han t he sem conduct or

devi ce whi ghnlSonhBEeROALES B! ene 9EBULmSLAGEKCbeayOBECEARDI T ance such
25 as a portable telephone, a portable information processing 2 4 DEC 2003

term nal egyl pRAL 9ehabl 8ot YRSL PEISONRd S UIRS idlentifyiridke i s
required to Ee nédgpﬁﬁ?_nner. T?]US, apback grind treatlrreent J]tfglr gdr<i ndi ng t he
rear surfaggrRb 4/ersemtaTHea! Ofie Wakpa thioh oetheibugp dbet tickesss t her eof

5 needs to be performed after the sem conductor wafer is

the bump electrodes are apt to be deformed; and thus, it
becomes a cause for lowering the yield of the wafer-level

CSP type semiconductor devices. Further, due to the
10 projections and depressions of the bump electrodes, the
rear surface of the semiconductor wafer becomes projected
and depressed, so that, regardless of whether the marking
apparatus is of the contact type such as a direct printing
type marking apparatus etc. or of the non-contact type such

15 as an ink jet type marking apparatus etc., defective
identifying marks are produced; and thus, the yield of the
wafer-level CSP type semiconductor devices is lowered.
(2) The semiconductor wafers tend to be increased in
diameter in order to enhance the chip obtaining rate, but,
20 as a result of this, the semiconductor wafers become liable
to warp, so that, as the diameter thereof is made larger,
the thickness of the semiconductar wafers increases, too.

On the other hand, the semiconductor device which 1is

incorporated into a small-sized electronic appliance such

25 as a portable telephone, a portable information process ing




subj ect ed

to a wafer prelimnary step treatnent. However, since t

he back

grind treatnent is carried out by vacuumfixing the sem conductor f
‘the vacuum chuck stage of the grinding apparatus, so that, in the s@ilgﬁl
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DEC 2003
It is

, I'n-a sem conductor devicCe in which a nenory circuit such
as, 9-9-’NgeQﬁéwkgDg@agbefpﬁaadoafe@@e@ﬁeNhamﬁ&bndantsaAwbﬁsmaﬁmc
5 nory the |

) an i ke are incorporated as the circuit,
subjected to a wafer preliminary step treatment.

However, since the back grind treatment is carried
out by vacuum-fixing the semicondl‘lctor wafer to the vacuum
chuck stage of the grinding apparatus, so that, in the case
the back grind treatment is carried out after the bump
electrodes are formed, the thickness of the semiconductor
wafer becomes uneven due to the influence by the
projections and depressions of the bump electrodes. In
the case the thickness of the semiconductor wafer becomes
uneven, cracks are apt to be caused in the semiconductor
wafer in the dicing step for dividing the semiconductor
wafer into the respective chip forming regions, whereby
theyieldofthemmfer-levelCSPtypesemiconductordevices
is lowered.

(3) In the case the back grind treatment is carried
out after the identifying marks are formed on the rear
surface side of the semiconductor wafer, the stress
produced concentrates on the projections and depressions

of the identifying marks, and thus, cracks are apt to be

caused in the semiconductor wafer, so that the yield of

Random



partial products (partially non-defective nenories) are picked out éo
utilize them but, in the case of utilizing them it is necessary {6 DEC 2003
record a | arge amount of information in order to transmt the nat-w se
information 10 (the partial state: Bank partial, address partial, 1/0
partial) on good or bad (non-defective or defective) of the nenory
circuit. In the case of the so far known nethod of recording information
in a sem conductor chip, the anount of information is |imted, so that the
met hod of 15 recording the information by dividing the trays in accordance
with the order in which the sem conductor chips are placed side by side in

the trays @helyafEEOIEPELESH tfbe bl ibonRRGiioteddy Iisiss 18 Xawnsatelkl ed.
However, nmanaging the characteristic information in 20 accordance with the

order in which thg seni<ppduetarowhithat,air Pamedoatidetby déwticen a tray
results in the ‘transm ssion of wong information in the case the order on

the tray changgscHnhnhembirpnaddtduit MiscH eadi @3 qt.g anbRAMa@yamie pr obl ens
such as the fall in the yield and 25 the like. Preparing trays in the
nunber cor pasgendipagelse HehodyDECa20GRAM g Statds: @angamt iAlcetsiy ns out  not
to be practical if the nunber of the kinds of products is taken into
consi der at Mempryananidn thediltiiken a nehemccrpe rarted grartde d iffoaamthe trays,
the information is likewise lost. Further, in the 5 information recording
perf orned par&ieli prbduel:sCoparypelly non-defective memories) are
picked out to utilize them, but, in the case of utilizing
them, it is necessary to record a large amount of
information in order to transmit the mat-wise information
10 (the partial state: Bank partial, address partial, I/0O
partial) on good or bad (non-defective or defective) of
the memory circuit. In the case of the so far known method
of recording information in a semiconductor chip, the
amount of information is limited, so that the method of
15 recording the information by dividing the trays in
accordance with the order in which the semiconductor chips
are placed side by side in the tréys or in accordance with
the respective kinds is considered.
However, managing the characteristic information in
20 accordance with the order in which the semiconductor chips
are placed side by side in a trhy results in the
transmission of wrong informatién in the case the order
on the tray changes unintentidnally, thus leading to

manufacturing problems such as the fall in the yield and

25 the like. Preparing trays in the number corresponding to



sem conductor device, only the manufacturing information of the

sem conduct or chips is contained, and no information pertaining to
utilization of the partial products is contained; and in addition]4tJf€ 2003
i nformati on which can be 10 physically recorded is limted. It is an object
of the present invention to provide a technique which can enhance the
yi el d of sem conductor devices. Another object of the present invention is
to provide 15 a technique which can stably and safely utilize the parti al
products. The above-nenti oned and ot her objects of the present invention
and its novel feature will be clarified through the description in the

specificatiqn pAfqthse ¥utds 30tdhaMi tbe Brabhechnventas

di scl osed in the prese application, an outline of the representative

ones will hepad&f kneSitdd Behravdcels pygakeh)idth onslioedaelion,
manuf acturing sem conductor 25 devices, after the step of formng a

plurality @hdchihPa8di®idnDEFh@00hdPratingebadiades Havmnghei teays, systens on
the front surface of the front and rear surfaces of a sem conductor wafer,

but bef or e thie isirepmeft ifcar Nisg ikewd sel aetstadegsu@nhthe inespective chip
formng regions, there is provided the step 5 of formng identifying marks
i n thesregiigFarantith reabrding performed in a chip-level CSP type

semiconductor device, only the manufacturing information

of the semiconductor chips is contained, and no information

pertaining to utilization of the partial products is

contained; and in addition, the information which can be

10 physically recorded is limited.

It is an ocbject of the present invention to provide
a technique which can enhance the yield of semiconductor
devices.

Another ocbject of the present invention is to provide

15 a technique which can stably and safely utilize the partial
products.

The above-mentioned and other objects of the present
invention and its novel feature will be clarified through
the description in the specification and the accompanying

20 drawings.

0f the inventions disclosed in the present
application, an outline of the representative ones will
be briefly explained as follows:

(1) In a method of manufacturing semiconductor

25 devices, after the step of forming a plurality of chip

- 8 =



surface side of the sem conductor wafer which regions correspond to the
respective chip formng regions. (2) In a nethod of manufacturing

sem conductor devices, after the step of forming a plurality of chi g DE§ 2003
form ng regions having circuit systens on the front surface of the front

and rear surfaces of a sem conductor wafer, but before the step of formng
bunp el ectrodes on the respective chip formng regions, there is provided
the step of grinding the rear surface of the sem conductor wafer. 15 (3)

In the nmethod of manufacturing sem conductor devices described in the

means (2), after the step of grinding the rear surface of the

sem CondUCﬁefmmﬁg%fer?fdh%f RavifgRiQvudedJdentd 6R e fPoAL BArTACRE i fyi ng
e  regi

marks int ons on the rear surface side of the seni conductor wafer

20 which rggi pRs £UHESRNG e theraespest i ¥ & lidbridididg wateg,ons. (4) In
a met hod of manufacturing sem conductor devices, after the step of formng

a pluralityyef hebbpe tREMsREPr 68 €8gmiAYI PGmBI ELEttso@ast ba thent surface
of 25 the front and rear surPaces of a sem conductor wafer, but 9 2 4 DEC

2003 bef or gebpecstiep cHiglEukaling ridid onei Elomckid s romaifcerd thes tehe _
respective chip formng regions, there are provided the step of nmeasuring
the electro€ cbananyeidshttEydhgtherksi iruilies reygidres ragspdu inerchi p
formng regions and the 5 step of formng identifying marks containing the
surface side of the semiconductor wafer which regions
correspond to the respective chip forming regions.
(2) In a method of manufacturing semiconductor
devices, after the step of forming a plurality of chip
10 formingregionshavingcircuitsyétemscnlthefrontsurface
| of the front and rear surfaces of a semiconductor wafer,
but before the step of forming bump electrodes on the
respective chip forming regions, there is provided the step
of grinding the rear surface of the semiconductor wafer.
15 (3) In the method of manufacturing semiconductor
devices described in the means (2), after the step of
grinding the rear surface of the semiconductor wafer, there
is provided the step of forming identifying marks in the
regions on the rear surface side of the semiconductor wafer
20 which regions correspond to the respective chip forming
regions.
(4) In a method of manufacturing semiconductor
devices, after the step of forming a plurality of chip

forming regions having circuits on the front surface of

25 the front and rear surfaces of a semiconductor wafer, but



characteristic informati on based on the electric characteristic results of
the respective circuits obtained at the neasuring step on the rear iﬂf%aﬁﬁ
side of the sem conductor wafer which regions correspond to the 101 t
respective chip formng regions. According to the neans (1), when the

I dentifying marks are forned on the rear surface side of the sem conductor
waf er, the bunp electrodes are not fornmed on the front surface side of the
sem conductor wafer, so that it is 15 possible to prevent the defornmation
of the bunp el ectrodes which would otherwi se be caused by vacuumfi xi ng
the sem conductor wafer to the vacuum chuck stage of the marking

appar at us. Japdhetpet @eegeéMﬁfﬁmm,hiedgeﬁﬁtzmhaqcmk@aﬂ@f chhiveul d
ot herwi se be caused by the 20 projections and depressions on the rear

surface of (e repRi-eaRduehep WBLRARNYNEERiIBAS) cEREPBSa BODIBPId®SSEi ONS
result fromthe projections and depreéessions of the bunp electrodes can be

prevented. the 3tbpiH nealdhe ietHeotl esEri € eduticverdeticesotarhde
enhanced. 25 According to the neans (2), when the rear surface of - 10 2 4

DEC 2003 t ke reeiteoigueher regbectiivegehtiipdfotfénunpgebrst andeshare not
formed on the front surface side of the sem conductor wafer, so that the

uneven st hi a¢gegs ©foff drid e niideandimitiory meafker ccuetaim itdte threoj ecti ons and
depressions of the bunp 5 el ectrodes can be prevented. As a result, at a
di ci ng stemharacteristic information based on the electric
characteristic results of the respective circuits
obtained at the measuring step on the rear surface side
of the semiconductor wafer which regions correspond to the
10 respective chip forming regions.
According to themeans (1), when the identifying marks
are formed on the rear surface side of the semiconductor
wafer, the bump electrocdes are not formed on the front
surface side of the semiconductor wafer, so that it is
15 possible to prevent the deformation of the bump electrodes
which would otherwise be caused by vacuum-fixing the
semiconductor wafer to the vacuum chuck stage of the
marking apparatus. Further, the defects of the
identifying marks which would otherwise be caused by the
20 projections and depressions on the rear surface of the
semiconductor wafer which projections and depressions
result from the projections and depressions of the bump
electrodes can be prevented. As a result, the yield of

semiconductor devices can be enhanced.

25 According to the means (2), when the rear surface of

- 10 -



for dividing the sem conductor wafer into the respective chip formng

regi ons, the occurrence of cracks in sem conductor wafer which would be
caused due to uneven thickness can be prevented, so that the yield pf pfhe03
10 semi conductor devices can be enhanced. According to the neans (3), ME
the rear surface of the sem conductor wafer is ground, the identifying
marks are not forned on the rear surface side of the sem conductor wafer
so that it is possible to prevent the occurrence 15 of cracks in the

sem conduct or wafer which would be caused due to the concentration of the
stress on the projections and depressions of the identifying marks. As a

result, t rh]cgleyé@ﬁcaﬁgﬁ%m?%félnﬁﬁcg}ﬁurdﬁv’cﬁé%ﬁ@emécemba@@eﬂreAccor di ng

to the nea , econes possible to 20 nanage the sem conduct or

devi ces inRSkalReACERMMANIFRAnt Wb PE AR Id Ale REOEHEIsdmf@sm@idOdr SO that
the sem conductor devices can be stably and safely managed w thout being

swayed by ynastabl eoCendtttRasufdifdh ahildkeesisnbEathé ayempisondomsoand t he
li ke. 25 Further, the seniconductor device can be freely - 11 2 4 DEC 2063

handl ed al qpgesavehah the SEGYENE ERES drite deplrewlsdonist ofsthaskdmas a part
to be incorporated into a nenory nodule is enhanced. 5 BRI EF DESCRI PTI ON
OF THEsDRAWINGS fods ¢ahpeappkasateiew X aarsand toadux tidc idevs tepbei ng
for dividing the semiconductor wafer into the respective
chip forming regions, the occurrence of cracks in
semiconductor wafer which would be caused due to uneven
thickness can be prevented, so that the yield of the
10 semiconductor devices can be enhanced.
According to the means (3), when the rear surface of
the semiconductor wafer is ground, the identifying marks
are not formed on the rear surface side of the semiconductor
wafer, so that it is possible to prevent the occurrence
15 of cracks in the semiconductor wafer which would be caused
due to the concentration of the stress on the projections
and depressions of the identifying marks. As a result,
the yield of the sémiconductor devices can be enhanced.
According to the means (4), it becomes possible to
20 manage the semiconducter devices in a state accompanied
with partial product information, so that the
semiconductor devices can be stably and safely managed
without being swayed by unstable conditions such as the
intra-tray positions and the like.

25 Further, the semiconductor device can be freely

- 11 -



an enbodi rent of the present invention; Fig. 2 is a bottom view of the

sem conduct or device being the enbodlnent of the present invention;

Fig. 3 is a sectional view of an essential portion of the sen1conﬂh@fbﬂw3
device being is the enbodi rent of the present invention; Fig. 4is a
sectional view partially enlarging a portion of Fig. 3; 15 Fig. 5is a
flow chart for explaining the manufacture of the sem conductor device
bei ng the enbodi nent of the present invention; Fig. 6 is a plane view of

t he sem conductor wafer used in the manufacture of the sem conductor
device being the 20 enbodinent of the present invention; Fig. 7 is a plane

view of a E&ﬁ'&lﬁ@&'%%ﬁ waf ehat Ahe SoRhINTIcM el bRevaberwpesl imiimary step
treatment in manuf'acture of the sem conductor device being the

embodi ment, 9bqtfe a%ﬁ%%“ﬁo'mé/%@ o2t dd Ant8 hSnénsegtnanale vissw of an
essenti al portlon - 4 DEC 2003 of the sem conductor wafer for

expl ai ni ngefhgn¥ader preI|n1nary step treatnent in the manufacture of the
sem conduct or devi ce being the enbodi mrent of the present invention; 5 Fig.
9 is a sectional view of an essential portion of the sem conductor wafer
for explaining the step of

5 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plane view of a semiconductor device being
an embodiment of the present invention;

Fig. 2 is a bottom view of the semiconductor device
being the embodiment of the present invention;

10 Fig. 3 is a sectional view of an essential portion
of the semiconductor device being is the embodiment of the
present invention;

Fig. 4 is a sectional view partially enlarging a
portion of Fig. 3;

15 Fig. 5 is a flow chart for explaining the manufacture
of the semiconductor device being the embodiment of the
present invention;

Fig. 6 is a plane view of the semiconductor wafer used
in the manufacture of the semiconductor device being the

20 embodiment of the present invention;

Fig. 7 is a plane view of a semiconductor wafer for
explaining the wafer preliminary step treatment in the
manufacture of the semiconductor device being the
embodiment of the present invention;

25 Fig. 8 is a sectional view of an essential portion

- 12 -



formng the pad arrangenent relocating |layer in the manufacture of the
sem conduct or device being the enbodinent of the present invention; 10
Fig. 10 is a sectional view of an essential portion of the sem conductor
waf er for explaining the step of formng the pad arrangenent relocbﬁﬂﬁbzma
| ayer in the manufacture of the sem conductor device being the enbodi nent
of the present invention; 15 Fig. 11 is a sectional view of an essenti al
portion of the sem conductor wafer for explaining the wafer rear surface
grinding step in the manufacture of the sem conductor device being the
enbodi nent of the present invention; 20 Fig. 12 is a sectional view of an

essent | al B@rEhgnsea&cbhaué%skcaaéeetQbrW@&sna&a&naxeheiahagrthe mrk
forming layer Tormng step in the manufacture of the sem conductor device

bei ng the S??QQEEBQEYOEtE e tREasRBN L AYeRheORanGitactédel dfatdieagr am showi ng
an outline of the 25°constitution of the sem conductor manufacturing

appar at Us sem3coRdficPEe 4803cH® s AgreHdenbaauhasitube the tg¥essamnd conduct or
devi ce being the enbodi nent of the present invention;, Fig. 14 is a

perspectivenykawibar explaining the wafer probing test step in the

manuf acture of the sem conductor 5 device being the enbodi nent of the

preseng inventi@ig.Fi9gisla s&cBidnal onizwenf odn tdes aemixbnsuct oyn waf er
of the semiconductor wafer for explaining the step of
forming the pad arrangement relocating layer in the
manufacture of the semiconductor device being the
embodiment of the present invention;

10 Fig. 10 is a sectional view of an essential portion
of the semiconductor wafer for explaining the step of
forming the pad arrangement relocating layer in the
manufacture of the semiconductor device being the
embodiment of the present invention;

15 Fig. 11 is a sectional view of an essential portion
of the semiconductor wafer for explaining the wafer rear
surface grinding step in the manufacture of the
semiconductor device being the embodiment of the present
invention;

20 Fig. 12 is a sectional view of an essential portion
of the semiconductor wafer for explaining the mark forming
layer forming step in the manufacture of the semiconductor
device being the embodiment of the present invention;

Fig. 13 is a diagram showing an outline of the

25 constitution of the semiconductor manufacturing apparatus
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for explaining the marking step in the manufacture of the sem conductor
devi ce being the enbodi nent of the present invention; 10 Fig. 16 is

pl ane view of the sem conductor wafer for explaining the bunp elect}€5ﬂ32W3
form ng step in the nanufacture of the sem conductor device being the
enbodi ment of the present invention; Fig. 17 is a sectional view of an
essential portion 15 of the sem conductor wafer for explaining the bunp

el ectrode formng step in the manufacture of the sem conductor device
bei ng the enbodi nent of the present invention; Fig. 18 is a sectional view
of an essential portion 20 for explaining the dicing step in the

manuf act ur gsaf £6€ cheenb sendectpe gfevhesdigidthduntaantiedioertenig t he
present invention; Fig. 19 is a sectional view of an essential portion

for expl ai r&hegehbedrm@!ﬁutpoastme: ricentraniuiactios ;of the 25 sem conduct or
devi ce being the enbodi nent of the present - 14 24 DEC 2003 inventi on;

Fig. 20 is a segtigondd i £pedbpantdveentew@lifoposponifong thelwabéng the jig
packi ng step in the nmanufacture of the sem conductor device being the
enbodi ment pebblihg beptesesy imnvbatnamfdigiredf the feocekdwetonr
expl ai ni ng the manufacture
5 device being the embodiment of the present invention;
Fig. 15 is a bottom view of the semiconductor wafer

for explaining the marking step in the manufacture of the

semiconductor device being the embodiment of the present

invention;

10 Fig. 16 is a plane view of the semiconductor wafer
for explaining the bump electrode forming step in the
manufacture of the semiconductor device being the
embodiment of the present invention;

Fig. 17 is a sectional view of an essential portion

15 of the semiconductor wafer for explaining the bump
electrode forming step in the manufacture of the
semiconductor device being the embodiment of the present
invention;

Fig. 18 is a sectional view of an essential portion

20 for explaining the dicing step in the manufacture of the
semiconductor device being the embodiment of the present
invention;

Fig. 19 is a sectional view of an essential portion

for explaining the pickup step in the manufacture of the

25 semiconductor device being the embodiment of the present
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of the menory nodule in which the sem conductor device being the

enbodi nent of the present invention is incorporated; 10 Fig. 22 is a
sectional view of the nmenory nodule in which the sem conduct or devik%UE57W3
bei ng the enbodi nent of the present invention is incorporated; and Fig. 23
is a diagram show ng an outline of the «constitution of another

sem conduct or manufacturing 15 apparatus used for the manufacture of the
sem conductor device being the enbodi nent of the present invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The constitution of the present
invention will now 20 be described together with the node for carrying out

the inven{pantPonki ch the present invention is applied to a wafer-|evel
CSP (chip Size Package) type senm conductor device. In the drawi ngs for

descri bing the gpde $0ris GAkk¥itignaut vibe o hvantdsyentieds @opdritnons whi ch
have the 25 sanme functions will be referenced by the sane reference - 15 2
4 DEC 2003fppnef i £ih Dnd hefeeBygopadkihe stapetint the ndnd fectdeseoifpt i on
thereof. Fig. 1 is a plane view of the sem conductor device which is an
enbodi nent thé Ebeipoadastorndenitenpekng. tBe Bmbedambott o thew of the
sem conductor device, Fig. 3 is a sectional view of an essential portion
of thessenpgesdntt anvedaetice; and Fig. 4 is a sectional view
Fig. 21 is a flowchart for explaining themanufacture
of the memory module in which the semiconductor device
being the embodiment of the present invention is
incorporated;
10 Fig. 22 is a sectional view of the memory module in
which the semiconductor device being the embodiment of the
present invention is incorporated; and
Fig. 23 is a diagram showing an outline of the
constitution of another semiconductor manufacturing

15 apparatus used for the manufacture of the semiconductor

device being the embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The constitution of the present invention will now
20 be described together with the mode for carrying out the
invention in which the present invention is applied to a
wafer-level CSP (Chip Size Package) type semiconductor
device. In the drawings for describing the mode for
carrying out the invention, those portions which have the

25 same functions will be referenced by the same reference



partially enlarging a portion of Fig. 3. As shown in Fig. 1 and Fig. 2, the
waf er-level CSP 10 type seni conductor device 20 of this enbodinment is
formed wth a plane shape of square; in this enbodinent, it is £ Dk HEG B0
a rectangul ar shape of, e.g. , 5 Mmx 8 mm The sem conductor device 20 is
of a constitution, as shown in Fig. 3, conprising mainly a sem conductor
chip 15, a layer 15 16 for relocating pad arrangenent 16 which layer 16 is
formed on a circuit formng surface 15X which is the front surface (one
maj or surface) of the front and rear surfaces (one mgjor surface and the
ot her major surface which are opposed to each other) of this sem conductor
chip 15, apdma0adspiditakirtyyasmbumheet epet didbsn o the gesed igps iow er nal
connection termnals on this pad arrangenent relocating |ayer 16. The

sem conductherebfp 15 is formed with the sane plane size as the plane size
of the sem conductor device 25 20. The sem conductor chip 15 is of a
constitution, aBig.16 i@ 4 PECE00Bew Hivtlie sEL.cOAndIfER |@eviC&onpri si ng
mainly a sem conductor substrate 1A, a nultilayer wirjing |ayer 2

conpri sed whiahplhar ahi eypbodingst| af i te | pEesentanneEnHieral5%9. v ring

| ayers which are respectively stacked on 5 a circuit fornng surface being
the front éar&abetbﬂmtﬁéewfqaén’@h%rﬁefﬂb%?n%‘éﬁ?%é%e‘(bﬁ’l%f natdr 3ukS ace and

the other mmjor surface which are opposed to each oth%r) of this
a sectional view of an essentlal portion of the

semiconductor device, and Fig. 4 is a sectional view
partially enlarging a portion of Fig. 3.
As shown in Fig. 1 and Fig. 2, the wafer-level CSP
10 type semiconductor device 20 of this embodiment is formed
with a plane shape of square; in this embodiment, it is
formed in a rectangular shape of, e.g., 5 mm x 8 mm. The
semiconductor device 20 is of a constitution, as shown in
Fig. 3, comprising mainly a semiconductor chip 15, a layer
15 16 for relocating pad arrangement 16 which layer 16 is
formed on a circuit forming surface 15X which is the front
surface {(one major surface) of the front and rear surfaces
(one major surface and the other major surface which are
opposed to each other) of this semiconductor chip 15, and
20 a plurality of bump electrodes 1l disposed as external
connection terminals on this pad arrangement relocating
layer 16.
The semiconductor chip 15 is formed with the same
plane size as the plane size of the semiconductor device

25 20. The semiconductor chip 15 is of a constitution, as
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sem conductor substrate 1A, and a surface protection film 3 formed so as
to cover this nultilayer wiring |layer 2. 10 The sem conduct or substr?te ]ZAD
is formed of, for exanple, nonocrystalline silicon; the insulati ngz é}ﬁgrga
of the nmultilayer wiring layer 2 are formed of, for exanple, silicon
oxide films, while the wiring layers of the nultilayer wiring |layer 2 are
formed of, for exanple, 15 alum num (Al) filnms or alumnumalloy filns; and
the surface protection film3 is forned of, for exanple, a silicon
nitride film In the central portion of the circuit formng surface of the
sem conductor chip 15, there are formed a plurality 20 of electrode pads
2A arrangeshawongnt Aégl oBgasddBidir éct fonpoisihg mawntynductor chip 15. A
plurality of electrode pads 2A are respectively formed on the uppernost
wiring |agemicbndhetoul subayrateitang Imuldrilayiar g dahiléy®iud or  chip
15. The uppernost wiring layer is covered by the 25 surface protection film
3 forned asompeigpgepf| ayplurhdibpfof- inyulatingpeEbapens and, 2in this
surface protection film3, there are forned openings 3A (see_Fig. 4) which
expose theP&urphiby Wiring layesst vhieh are5esReCHRECLY FASRIPELf each of
a plurality of electrode pads 2A is nmade intgo a square sha f, for 5
exanpl &, 28 @iXCEt Formiaguriacs heang: yher g@%‘&?ﬁ%ﬁac%égfg are
respect| Velf}.{ogir:rgggegéa; osrurega%rgpsl e(’on(’ilat mgr]]oraerzégf'géggar% tt he (gthaebrom 85 Rm
major surface which are opposed to each other) of this
semiconductor substrate 1A, and a surface protection film
3 formed so as to cover this multilayer wiring layer 2.
10 The semiconductor substrate 1A is formed of, for example,
monocrystalline silicon; the insulating layers of the
multilayer wiring layer 2 are formed of, for example,
silicon oxide films, while the wiring layers of the
multilayer wiring layer 2 are formed of, for example,
15 aluminum (Al) films or aluminum alloy films; and the
surface protection film 3 is formed of, for example, a
silicon nitride film.
In the central portion of the circuit forming surface
of the semiconductor chip 15, there are formed a plurality
20 of electrode pads 2A arranged along the long side direction
of the semiconductor chip 15. A plurality of electrode
pads 2A are respectively formed on the uppermost wiring
layer of themultilayer wiring layer 2 in the semiconductor

chip 15. The uppermost wiring layer is covered by the

25 surface protection £ilm 3 formed as the upper layer thereof,
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On the sem conductor chip 15, a DRAM (Dynam ¢ Random Access Menory) of,
for exanple, 64 negabits is formed as 10 a nenory circuit. The nenory
array of this DRAMis conprised of, for exanple, four banks. The pad prc 2003
arrangenent relocating layer 16 is of a constitution, as shown in Fig. 3
and Fig. 4, conmprising nmainly an insulating |layer 6 formed on the surface
15 protection film3, a plurality of wirings 7 extending on this
insulating |ayer 6, an insulating layer 8 formed on the insulating |ayer 6
so as to cover a plurality of wirings 7, and a plurality of testing

el ectrode pads 9A and a plurality of electrode pads 9B fornmed as the upper
|l ayer 20 ofd} hin ithsid stuirfgcleapeotéct@ona éndms3 dechdreage PSS urality of
wirings 7 is electrically and nechanically connected to each of a
plurality oferirgs rinld semd8igA 4 hrduigth epasseinfgs eAfages Ml the t he

insul ating |layer 6 and the opening 3A fornmed 25 in the surface protection
film 3. Theletheodescpasisddhef Theglapessipre edozrehaf 3 rings 7
whi ch are approximately half in the nunber of a plurality of wirings 7 is
| ed out toobneletonedeiprdof2h He Rdendntsl PyS%‘ﬁ%‘%eﬁ"?%%gog‘i of the
sem conduct or device 20, while the other end_side of eact} 5 of C%ﬁh)e

remai N ng ekanpye, 725 sl v oult- t FURHENSE hey PLYRGLLIEYRE FLaHF WO nutual Iy

opposed Tong,si des of 'the _seyl condct of eyl 98,20,4355" e

arranging pitch of about 85 pm.

Oon the semiconductor chip 15, a DRAM (Dynamic Random

Access Memory) of, for example, 64 megabits is formed as
10 a memory circuit. The memory array of this DRAM is
comprised of, for example, four banks.

The pad arrangement relocating layer 16 is of a
constitution, as shown in Fig. 3 and Fig. 4, comprising
mainly an insulating layer 6 formed on the surface

15 protection film 3, a plurality of wirings 7 extending on
this insulating layer 6, an insulating layer 8 formed on
the insulating layer 6 so as to cover a plurality of wirings
7, and a plurality of testing electrode pads 9A and a
plurality of electrode pads 9B formed as the upper layer

20 of the insulating layer 8.

One end side of each of a plurality of wirings 7 is
electrically and mechanically connected to each of a
plurality of electrode pads 2A through the opening 6A
formed in the insulating layer 6 and the opening 3A formed

25 in the surface protection film 3. The other end side of
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A plurality of testing el ectrode pads 9A are each electrically and
mechani cal |y connected to one end side 10 of each of a plurality of
wirings 7 through an opening 8A (See Fig. 4) forned in the insulat}hgpf r
8. Aplurality of electrode pads 9B are each electrically and nechanically
connected to one end side of each of a plurality of wirings 7 through an
opening 8B (see Fig. 3) fornmed in the 15 insulating |ayer 8. These testing
el ectrode pads 9A and these el ectrode pads 9B are respectively forned of
one and the sane layer. The testing el ectrode pads 9A are not forned in
sone cases. To each of a plurality of electrode pads 9B, a 20 plurality of
bunp el ect pgdAsofltHbspontdingsextwhbah awr®rammtooimdesly ekt dm t he pad
arrangenent relocating layer 16 are electrically and nechanically
connect ed. thEagtimbéraofl arglutyl ofy mfvprieliegsr ddés 1lédi suf ctormthedf a netal
materi al having a conposition of, for exanple, 63 25 [w% of |ead (Pb) and
37 [Wm Y% olohignside)of- thé t@o4mDECaRDP3ofpespddleng ahigeemt rdiecating
layer 16 is a layer for relocating the arrangenent of electrode pads 9B
having a bemdeocadnatgimdepice2n whilespbetothex rendisdderofegsthis 2A of
the sem conductor chip 15, and the el ectrode pads 5 9B of the pad
ar r angenment fr ehecaeinagniiagewitrdngse7aisahgedothitt® hleha fehe® rkditd ng pitch
as the arranging pitch of the electrode pads of the printed circuit board
on whi ch t Béde of the two mutually opposed long sides of the
-semiconductor device 20 (see Fig. 2).
A plurality of testing electrode pads 9A are each
electrically and mechanically connected to one end side
10 of each of a plurality of wirings 7 through an opening 8A
(See Fig. 4) formed in the insulating layer 8. Aplurality
of electrode pads 9B are each electrically andmechanically
connected to one end side of each of a plurality of wirings
7 through an opening 8B (see Fig. 3) formed in the
15 insulating layer 8. These testing electrode pads 9A and
these electrode pads 9B are respectively formed of one and
the same layer. The testing electrode pads 9A are not
formed in some cases.
To each of a plurality of electrode pads 9B, a
20 plurality of bump electrodes 11 disposed as external
connection terminals on the pad arrangement relocating
layer 16 are electrically and mechanically connected.
Each of a plurality of bump electrodes 11 is formed of a
metal material having a composition of, for example, 63

25 [wt%] of lead (Pb) and 37 [wt%] of tin (Sn).
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sem conductor device 20 is nounted. Each of a plurality of electrode pads
9B is arranged, 10 though not |limted to this, in tw rows at the tz@[EC 2009
nmutual Iy opposed | ong sides of the sem conductor device 20 al ong the
respective long sides as shown in Fig. 2. The el ectrode pads 9B in each
row are arranged at an arranging pitch of, for exanple, about 0.5 nmm The
pl ane shape of each of a 15 plurality of electrode pads 9B is forned in a
circle wwth a diameter of, for exanple, about 0.25 nmm Each of a
plurality of bunp electrodes 11 is formed, for exanple, in a ball shape
and its height (the distance fromthe insulating layer 8 to its highest

portion) is, foHnﬁgﬁgﬁk%Fra %éﬂ%%g ﬂ%%?éa@qhﬁlﬂa E3 16 i9N4 Y] RfePunmp

el ectrodes 11 are s or “easi er uh erstandi ng of the draw , but,

ordi nari | y’ff% r%?%&é%ﬂ@gﬂﬁhﬁeﬂgﬁt@f ?e@QrEh@%i&@@Bﬁ@%i&& a”dobugp4

el ectrodes pad arrarigenent relocating 1Tayer 16, the - 2

DEC 2003 i%s%%gr?%%ﬁ%%?ﬁ{%fggﬁthr}%gp%dﬁiqoltﬂi/@rel%c%&%d@%mg of a

mat eri al having”a asticity as conpared wth the silicon

nitride filyR Yy ¢hae seidiicoautiole fhiilpM 5,1 Angr €RE EPedtioubapadshe
concentration on the bunp 5 electrodes 11 of the stress caused by the

di ffergnce gaorttes Fald gxpangemany ﬁéncrme(r? 1a9ekhEs piriena edasgedui t board
after the sem conductor device 20 is nmounted on the printed
at the same arranging pitch as the arranging pitch of the
electrode pads of the printed circuit board on which the
semiconductor device 20 is mounted.
Each of a plurality of electrode pads 9B is arranged,
10 though not limited to this, in two rows at the two mutually
opposed long sides of the semiconductor device 20 along
theresPeétivelongsidesasshowninFig.2. The electrode
pads 9B in each row are arranged at an arranging pitch of,
for example, about 0.5 mm. The plane shape of each of a
15 plurality of electrode pads 9B is formed in a circle with
a diameter of, for example, about 0.25 mm. FEach of a
plurality of bump electrodes 11 is formed, for example,
in a ball shape and its height (the distance from the
insulating layer 8 to its highest portion) is, for example,
20 about 0.15 mm.
In Fig. 2, only 22 bump electrodes 11 are shown for
easier uﬁderstanding of the drawing, but, ordinarily, a
DRAM of 64 megabits has 50 to 60 electrode pads 9B and bump

electrodes 11.

25 In the pad arrangement relocating layer 16, the
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circuit board, and the insulating |ayer 6 and the insulating |layer 8 are
formed with thicknesses larger than 10 that of the surface protection film
3. In this enbodinment, each of the insulating |ayer 6 and the insulff'
layer 8 is fornmed of, for exanple, a polyimde series resin; the hﬂPZW3
insulating layer 6 is formed with a thickness of, for exanple, about 5 to
100 m while the insulating layer 8 15 is forned with a thickness of, for
exanple, about 5 to 100 m. The wirings 7 are fornmed of, for exanple,

copper (Cu) films having a high conductivity. The el ectrode pads 9B are
formed, though not limted to this, of a lam nated film 20 formed by

iﬁﬁ%??ilﬁel%a%ﬁﬁﬁglﬁ.% L Re EMATIUMAR) o pE8 romall o (1L

et bt SRS Kayi b LI GEhoAIRECE B1BLERL, do/cthBartle bump

el ect r odes’ are Tor Ned. uses into the unps when 25

the bunp %fﬁgst%%ﬁﬁlcéhizﬁ@fgggon t anlt PR M redl oxdde PEG2003

di sappears e rear surface 15Y of the

sem conduct,pro Ckp é&aﬁlé@ﬂﬁ:é Of ik NSo AP rd0idrs §0r sl bemp as to cover
t he rear urface 15Y. This mark formng 5 layer 10 is formed of, for

exanple, ad £POXYASET] ESof ReeMsaidd ¢ auedd byo thel ahif¢arkanehas been
added. The epoxy series thernposetting resin has a high adhesion to
thermal expansionwith respect to the printed circuit board
after the semiconductor device 20 is mounted on the printed
circuit board, and the insulating layer 6 and the
insulating layer 8 are formed with thicknesses larger than
10 that of the surface protection £film3. 1Inthis embodiment,
each of the insulating layer 6 and the insulating layerx
8 is formed of, for example, a polyimide series resin; the
insulating layer 6 is formed with a thickness of, for
example, about 5 to 100 pum, while the insulating layer 8
15 is formed with a thickness of, for example, about 5 to 100
uIn.

The wirings 7 are formed of, for example, copper (Cu)
films having a high conductivity. The electrode pads 9B
are formed, though not limited to this, of a laminated £film

20 formed by successively stacking, for example, a chromium
(Cr) film, an alloy film comprising 72 at% of nickel [Ni]
- 28 at% of copper (Cu), and a gold (Au) film, respectively,
in order to secure wettability when the bump electrodes

11 are formed. The gold f£ilm diffuses into the bumps when

25 the bump electrodes 11 are formed, and it mostly
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silicon, and therefore, the mark 'formng layer 10 can be suppressed from
peeling off. 10 As shown in Fig. 1, on the mark formng |ayer 10, anZ&Uftzmj
identifying mark 12 and an identifying mark 13 are forned. The identifyilng
mark 12 is conprised of a mark indicative of information conmmon within one
sem conduct or wafer such as, e.g., infornmation indicative of the product
name, the 15 conpany nane, the kind of the product, the manufacturing | ot
nunber and the like. The identifying mark 13 is conprised of a

t wo- di nensi onal code nmark which allows a |arge anpbunt of information to be
recorded with a small area. In this identifying mark 13, there are

recor ded t#$?§?é§€;§rnation peculiar to the sem conductor device 20 such
as, e.g., e rtTal product information (the partial state: Bank

partial, addresgspafddR! iﬂ/ﬁﬁ_ar;t__i an toe rear PRA¥haed1bRecki ke Each of
t hese identifying marks 12, 3 is forned by the laser marking nethod in

t he mar ki nge 255t &R L il ackhHEkngo AR DE@Smydiha d dsefomeli ng - 22 2
4 DEC 2003 net%o% s a netﬁg?'éccording to aﬁ?ch); | aser beamis °

i rradi at edgg 054 heo Segd@cecpé tder BIKE o S 1 epilenmhek Borminige portion
irradiated with the | aser beam whereby nmarking is made. The |aser marking

met hods doesapet 1@0usT Eobnadchbepniog examphentameépoxytherieski ng and a
drying treatment after the marking; and, after the marking, the
di sappear apkerfpbseotEngnrédipn thehiddntarponghanrkeen added. The
epoxy series thermosetting resin has a high adhesion to
silicon, and therefore, the mark forming layer 10 can be
suppressed from peeling off.
10 As shown in Fig. 1, on the mark forming layer 10, an
identifying mark 12 and an identifying mark 13 are formed.
The identifying mark 12 is compri$ed of a mark indicative
of information common within one siemiconductor wafer such
as, e.qg., information indicative pf’the product name, the
15 company name, the kind of the product, the manufacturing
lot number and the like. The idéntifying mark 13 is
comprised of a two-dimensional cbde mark which allows a
large amount of information to bé recorded with a small
area. Inthis identifying mark 13, there are recorded the
20 information peculiar to the semi@onductor device 20 such
as, e.g., the partial product iﬁformation (the partial
state: Bank partial, address partial I/O partial) of the
DRAM and the like. Each of thesg identifying marks 12,

13 is formed by the laser marking method in the marking

25 step of the manufacturing proce#s. The laser marking
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di sappears is hard to take place. Next, the manufacture of the
above-mentioned 10 wafer-level CSP type sem conductor device 20 mﬁl?
described by referring to Fig. 5to Fig. 20. Fig. 5is a flow chart #@Erzmn
expl ai ning the manufacture of the sem conductor device, Fig. 6 is a plane
view of the sem conductor wafer used for the manufacture of the 15

sem conductor device, Fig. 7 and Fig. 8 are a plane view of the

sem conductor wafer and a sectional view of the essential portion thereof
for explaining the wafer prelimnary step treatment, Fig. 9 and Fig. 10
are sectional views of essential portions of the sem conductor 20 wafer

for expl ai ghpgolinesehenttrdg RadopRingoeseRhichekotasengbetmpisFig. 11 is a
sectional view of an essential portion of the sem conductor wafer for

expl ai ni ng; fhgqiNBERr ol €RE SuFface &f itk na(lbakrmgimqdecsiteep,tdFig. 12 s
a sectional view of an essential portion of the 25 sem conductor wafer for
expl ai ni ngptpg ehepFtiat Nimadikeed 23th26hBEa260Dermm k whenmsbyy | ayer,
Fig. 13 is a diagramshowing an outline of the constitution of the
sem conducherkiRgUfsaRadeL Ngrhappasatms kisegntohotmamnat asgwieef t he
sem conductor device, Fig. 14 is a perspective view for explaining the 5
vaf er probangleeatingt epeakingntlbefora bbet varkisy ehdt Bedrydfidconduct or
waf er for explaining the marking step, Fig. 16 and Fig. 17 are a plane
vi ew of thereanineohdatter W erarking; and, after the marking, the
disappearance phenomenon that the identifying mark
disappears is hard to take place.
Next, the manufacture of the above-mentioned
10 wafer-level CSP type semiconductor device 20 will be
described by referring to Fig. 5 to Fig. 20.
Fig. 5 is a flow chart for explaining the manufacture
of the semiconductor device, Fig. 6 is a plane view of the
semiconductor wafer used for the manufacture of the
15 semiconductor device, Fig. 7 and Fig. 8 are a plane view
of the semiconductor wafer and a sectional view of the
essential portion thereof forlexplaining the wafer
preliminary step treatment, Fig. 9 and Fig. 10 are
sectional views of essential portions of the semiconductor
20 wafer for explaining the electrode pad arrangement
relocating step, Fig. 11 is a sectional viewof an essential
portion of the semiconductor wafer for explaining the
wafers rear surface grinding (back grind)} step, Fig. 12

is a sectional view of an essential portion of the

25 semiconductor wafer for explaining the step of forming the
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and a sectional view of an essential portion thereof for explaining the
bunmp formng step, Fig. 18 is a sectional 10 view of an essential portion
of the sem conductor wafer for explaining the dicing step, Fig. 19 OEE 2803
sectional view of an essential portion for explaining the pickup step,

and Fig. 20 is a plane view of an essential portion for explaining the jig
packing step. 15 First, as shown in Fig. 6, as the sem conductor wafer, a
sem conduct or wafer (sem conductor substrate) 1 having a thickness of, for
exanpl e, about 725 gm and conprising nonocrystalline silicon is prepared.
Next, the sem conductor wafer 1 is subjected to the 20 wafer prelimnary

tep treat A>. whereby, A \ _
ohip { or ARt E3roned TAT gttt Dritdin nPBobihedesarg T Y 7
matri x-wi se_st.ate _on : !

(one maj o &y o rRe T bt GG Fanpeeldieeds PENBe e hg" e

surfaces (one 25 nmmjor surface

and the ot her |or .S | r Qﬁﬁﬁé@ t h
ot her) of4 i%i’%%ounoéj%ff)osr vvga}“ée:?la .U%Igac of %611:_ téléufgfn#gﬁg%légﬁ%p ?o?ﬁfng
regi ons p | S i hr ough
di ci ng reg‘#%%’ééétgilr bilnngﬁeéféﬁgﬁﬁgéﬁgge?ﬁ%‘%nfgal?h@é@ggrﬁaic}gindd]ﬁ:g%r wa]ger 5

1. Each ofya:pf gﬁd&lsiryg eI SO FiBy 160i8N8 Bot o e ot Heor M ng
mai nly a sem conductor” el enent, the multilayer wring |ayer 2, the
el ectrode pafscSMutPsr Wfexc€or explaining the marking step, Fig.
16 and Fig. 17 are a plane view of the semiconductor wafer
and a sectional view of an essential portion thereof for
explaining the bump forming step, Fig. 18 is a sectional
10 view of an essential portion of the semiconductor wafer
for explaining the dicing step, Fig. 19 is a sectional view
of an essential portion for explaining the pickup step,
and Fig. 20 is a plane view of an essential portion for
explaining the jig packing step.
15 First, as shown in Fig. 6, as the semiconductor wafer,
a semiconductor wafer (semiconductor substrate) 1 having
a thickness of, for example, about 725 pym and comprising
monocrystalline silicon is prepared.
Next, the semiconductor wafer 1 is subjected to the
20 wafer preliminary step treatment <A>, whereby, as shown
in Fig. 7 and Fig. 8, a plurality of chip forming regions
4 having DRAMs as circuits are formed in amatrix-wise state
on a circuit forming surface 1X being the front surface

(one major surface) of the front and rear surfaces (one

25 major surface and the other major surface which are opposed

- 24 -



protection film3, the openings 3A and the like on the circuit formng
surface 1X of the sem conductor wafer 1. 10 Next, the pad arrange H&
relocating layer 16 is formed on the respective chip form ng reggg (42003
<B>. Specifically speaking, first the insulating |layer 6 conprising, for
exanple, a polyimde series resinis formed on the whole surface of the
surface protection film3 by 15 the spin coating nmethod. The insul ating

| ayer 6 is formed wth a thickness of, for exanple, about 5 m Next, the
openi ngs 6A whi ch expose the surfaces of the electrode pads 2A are forned
in the insulating layer 6. Fig. 9 shows the steps carried out so far.
Next, on the whole surface of 20 the |nsulat|ng f|In16 |ncIudE?g'the

interiors td edeh opleer hgof oie fapm SRt AL CopERF formed as
a conductive filmby the | ow pressure CVD (chenjcal va Eqé%tlon)

met hod or pherabityarf shipefopaingsagiante h%&dém‘?ofﬁq ted to
patterning to formthe wirings 25 7. Next, on the, whole surface of the
i nsul at i ngspayed &part DECN20D8 ﬁﬁ@FﬁﬁFnEhFﬁégﬁn?Fﬁé§g7reﬂﬁgnﬁnsulatlng
|l ayer 8 conprising, for exa E |n%dg ggrje esin |s:gorned by the
spi n coat(wmlhédfequhEIfé’trl fgtraDerthae;eeniy @ h ¥ %hi ckness
one- erfil o1 Hob FGich RE HEARGE T ahl AN TOBBATAGEeBE TS SHARE ( he
Che i neul ab HPTT Ly RS ALY R THE Ao eLsne it HHE ISR na the
wiring layer 2, the electrode pads 2A, the surface
protection film 3, the openings 3A and the like on the
circuit forming surface 1X of the semiconductor wafer 1.
10 Next, the pad arrangement relocating layer 16 is
formed on the respective chip forming regions 4 <B>.
Specifically speaking, first the insulating layer 6
comprising, for example, a polyimide series resin is formed
on the whole surface of the surface protection film 3 by
15 the spin coating method. The insulating layer 6 is formed
with a thickness of, for example, about 5 pym. Next, the
openings 6A which expose the surfaces of the electrode pads
23 are formed in the insulating layer 6. Fig. 9 shows the
steps carried out so far. Next, on the whole surface of
20 the insulating film 6 including the interiors of the
openings 6A, for example a copper (Cu}) film is formed as
a conductive film by the low pressure CVD (Chemical Vapor
Deposition) method or the sputtering method. Next, the

copper film is subjected to patterning to form the wirings

25 7. Next, on the whole surface of the insulating layer 6
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interiors of the openings 8B, a chromum (C) film an alloy 10 film
conprising, for exanple, 72 at%of nickel (Ni)- 28 at%of copper (Cu), and
a gold (Au) filmare successively stacked, respectively, to form
laminated film Next, the lamnated filmis subjected to patterni ?IZJH]EJE 2003
formthe testing electrode pads 9A and the el ectrode pads 9B. 15
Consequently, the pad arrangenent relocating layer 16 is forned, and at
the sane time, the el ectrode pads 9B having an arranging pitch larger than
the arranging pitch of the electrode pads 2A are fornmed. The steps which
Eave so far been carried out are shown in Fig. 10. 20 Next, as shown in
ig. 11, th K f : t : ' t i round to
decreaze tEgcgﬁﬁéﬂﬁ§§§ﬂﬁfﬂégg%P'2%&%lﬁﬁﬂ%ﬁ?ggggﬁ gfﬁgﬁ??p%ﬁgiggfnding S
carried oyhuntido tdie thiG)iens 8bri88 sanieendkisinid vy ee bpihecones, for
EX%EI(J;I gboggoﬁt l_m' ;ﬁlﬁwﬂﬂ S stgp, the sem conduct‘g? waferpll Is - 26 2
Y3EYHE e RS L O YRGUUPiaRUskyat-age: offdheedrindi AY
apparatgs TR t%eggﬁate I n xﬁﬁgﬁ'the cir%ﬂityfornihg surface 1X side of the
sem con “C’tﬂ'cw’ﬁ% | $o2PRR88E1L 0 Attt BaGUUNNEREG k154 @pen ibidts, since the
bunmp el ectro%es E%)d‘% are not ?or?red on tﬁg“ci rcui? for%gﬁg Stj'g?f ace 1X
side of tBR WMt APTOL hiad@s—dnd sHRldshbekites siafingse7 amditdmnduct or
wafer 1 can be prevented from becom ng uneven due to the projections and
depr essi ongpehihfe dBWAich expose the other-end sides of the wirings

7 are formed. Next, on the whole surface of the insulating
layer 8 including the interiors of the openings 8A and the
interiors of the openings 8B, a chromium (Cr) £ilm, an alloy

10 film comprising, for example, 72 at% of nickel (Ni)- 28
at% of copper (Cu), and a gold (Au) film are successively
stacked, respectively, to form a laminated film. Next,
the laminated film is subjected to patterning to form the
testing electrode pads 9A and the electrode pads 9B.

15 Consequently, the pad arrangement relocating layer 16 is
formed, and at the same time, the electrode pads 9B having
an arranging pitch larger than the arranging pitch of the
electrode pads 23 are formed. The steps which have so far
been carried out are shown in Fig. 10.

20 Next, as shown in Fig. 11, the rear surface 1Y of the
semiconductor wafer 1 is ground to decrease the thickness
thereof <C>. In this embodiment, the grinding is carried
out until the thickness of the semiconductor wafer 1
becomes, for example, about 400 pm.

25 In this step, the semiconductor wafer 1 is
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el ectrodes (11). 10 In this step, since the identifying marks (12, 13) are
not formed on the rear surface 1Y side of the sem conductor wafer 1 when
the rear surface 1Y of the sem conductor wafer 1 is ground, the occQMqE@Jm
of cracks in the sem conductor wafer 1 which would otherw se be 15 cause
due to the concentration of the stress on the projections and depressions
of the identifying marks (12, 13) can be prevented. Then, as shown in Fig.
12, the mark formng layer 10 is formed on the rear surface 1Y of the

sem conductor wafer 20 1 so as to cover the rear surface 1Y thereof <D>.
The mar k forning | ayer 10 of this enbodinent is fornmed, though not I|imted

to this, ﬂégﬁmifﬁﬁeauﬁgaﬁﬁe1¥aeﬁuhh€hﬁéﬂ‘QEHQHCBQrthéﬁﬁﬁinélﬂy the spin

coating net usi'ng a thernosetting resin conprising an epoxy series

resin to V‘Qbﬁﬁ:ﬁéﬁ?% 2He A% 1 ARGANIE ROl MM iRaFSrReRy suddRde and

t hereafter eat - 2 4 DEC 2003 treatnment is carried out to harden the

thermosettiRgsigsei B twBekehycbhauovbk {aEekny LayeppdBedstbothed. In this
step, the sem conductor wafer 1 is vacuumfixed to the vacuum chuck stage

of the fil ghEQufi AHuck 8PRGEAt BEL| NsiMee Silad cuinp Wliettdde=ci(rldyi t form ng
surface 1X thereof is opposed to the vacuum chuck stage, but, on the

circui$ forapengosufdaned loq sitde cdfrctulie femndogdserbacewkX eside athe bunp
el ectrodes (11) are not forned, so that
the semiconductor wafer 1, the thickness of the
semiconductor wafer 1 can be prevented from becoming uneven
due to the projections and depressions of the bump
electrodes (11).

10 In this step, since the identifying marks (12, 13)
are not formed on the rear surface 1Y side of the
semiconductor wafer 1 when the rear surface 1Y of the
semiconductor wafer 1 is ground, the occurrence of cracks
in the semiconductor wafer 1 which would otherwise be

15 caused due to the concentration of the stress on the
projections and depressions of the identifying marks (12,
13) can be prevented.

Then, as shown in Fig. 12, the mark forming layer 10
is formed on the rear surface 1Y of the semiconductor wafer

20 1 so as to cover the rear surface 1Y thereof <D>. The mark
forming layer 10 of this embodiment is formed, though not
limited to this, on the rear surface 1Y of the semiconductor
wafer 1 by the spin coating method using a thermosetting

resin comprising an epoxy series resin to which carbon and

25 an organic solvent have been added, and thereafter, heat
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the mark formng | ayer 10 can be fornmed w thout being 10 affected by the
projections and depressions of the bunp electrodes (11). The mark form ng
| ayer 10 nmay also be forned in such a manner that a resin filmco rﬂaﬁﬂﬁ
a thernosetting resin conprising an epoxy series resin to which carbo %
been 15 added is bonded under therno-conpression to the rear surface 1Y of
the sem conductor wafer 1. in this case, it is also possible to formthe
mark formng |ayer 10 without being affected by the projections and
depressions of the bunp electrodes (11). 20 Next, a wafer probing test <E>
and marking <F> are carried out by using a sem conductor nmanufacturing

appar at us 3QAsshewe idchtgied dutehaedeaaihichermosabtiagtneding appar at us
30A conprises a wafer probing test portion 31, a nmarking portion 32, a

| oader poriimereBd, te A2rkufbemingribapser3dp as Gokmeder portion 35 and the
like. - 28 2 4 C 2003 The | oader portion 33 feeds the sem conductor
wafer 1 to therwataispsebppgthessepacvndnc8br Fhéepullf és portion 34
accommodat es the sem conductor wafer 1 which has been treated by the wafer
probi ng t esacpantifaredlt@nde Gaciven edfuck sthgedst the bt rfinyumtnd
sem conductor wafer 1 to the marking portion 32. The unloader portion 35
accommbdat epphire tsenit hdwtadre Wafdrich Whesh osasithEeFripg SRR ES t he
mar ki ng portion 32. The sem conduct or
1X thereof is opposed to the vacuum chuck stage, but, on
the circuit forming surface 1X side of the semiconductor
wafer 1, the bump electrodes (11) are not formed, so that
the mark forming layer 10 can be formed without being
10 affected by the projections and depressions of the bump
electrodes (11).
The mark forming layer 10 may also be formed in such
3 manner that a resin film comprising a thermosetting resin
comprising an epoxy series resin to which carbon has been
15 added is bonded under thermo-compression to the rear
surface 1Y of the semiconductor wafer 1. In this case,
it is also possible to form the mark forming layer 10
without being affected by the projections and depressions
of the bump electrodes (11}).
20 Next, a wafer probing test <E> and marking <F> are
carried out by using a semiconductor manufacturing
apparatus 30A shown in Fig. 13. The semiconductor
manufacturing apparatus 30A comprises a wafer probing test

portion 31, a marking portion 32, a loader portion 33, a

25 puffer portion 34, an unloader portion 35 and the like.
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manuf act uri ng apparatus 30A of this enbodi nent puts the 10 marks to the
rear surface side of the sem conductor wafer 1 without reversing the upper
and | ower sides of the semi conductor wafer 1 which has been treated |yt 186
wafer probing test portion 31. In the wafer probing test <E> first B%%
sem conductor 15 wafer 1 fed fromthe |oader portion 33 is vacuumfixed to
a vacuum chuck stage 31A. The vacuumfixing of the sem conductor wafer 1 is
effected in the state in which the rear surface 1Y of the sem conductor
wafer 1 is opposed to the vacuum chuck stage 31A. The vacuum chuck stage
31A 20 is constituted so as to be novable in the X-Y direction (the plane
di recti on)rpd ddierZ pdirtaetn g8 febésveliéisahicahidectoomafeAbdveot he vacuum
chuck stage 31A, there is disposed a probe card 36 fixed to a support
stand 31B.tMNexiafels pgbbWng test poritdion 34 .vaThenbehiek mirtgeBBA 25 is

rai sed to approach the sem conductor wafer 1 to the probe - 29 2 4 DEC
2043 card Rfcomishatéd exhé heepbsonrdwnadr avafamreht wbickhkas se@flonduct or
wafer 1 and the probe card 36 is made, probe needles 36A of the probe card
36 are contpedtesd viby hthdewafest propbhectestieppatisodA3inakfe chip forning
regions 4 5 of the sem conductor wafer 1. Then the electric characteristics
of thesci rchersafveri eeqds pdet resonnpgatsdns apicenduntey watehdasured by a

tester electrically connected to the probe needl es 36A of
to the marking portion 32. The unloader portion 35

accommodates the semiconductor wafer 1 which has been
treated by the marking portion 32. The semiconductor
manufacturing apparatus 30A of this embodiment puts the
10 marks to the rear surface side of the semiconductor wafer
1 without reversing the upper and lower sides of the
semiconductor wafer 1 which has been treated by the wafer
probing test portion 31.
In the wafer probing test <E>, first the semiconductor
15 wafer 1 fed from the loader portion 33 is vacuum-fixed to
a vacuum chuck stage 31A. The vacuum-fixing of the
semiconductor wafer 1 is effected in the state in which
the rear surface 1Y of the semiconductor wafexr 1 is opposed
to the vacuum chuck stage 31A. The vacuum chuck stage 31A
20 is constituted so as to be movable in the X-Y direction
(the plane direction) and the Z direction (the vertical
direction). Above the vacuum chuck stage 31a, there is
disposed a probe card 36 fixed to a support stand 31B.
Next, as shown in Fig. 14, the vacuum chuck stage 31ia

25 is raised to approach the semiconductor wafer 1 to the probe
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the probe card 36, and the characteristic informati on based 10 on the
electric characteristic results of the respective circuits is Storfgnt@?Mﬂ
the information recording device of the tester together with the

posi tional information on the respective chip formng regions 4. By this
step, the grades pertaining to the non-defective products, the 15
defective products, the partial products, the operating frequencies and
the like are determned with respect to the respective chip formng
regions 4. The sem conductor wafer 1 which has undergone the wafer probing
test is accommodated in the buffer portion 34 and, thereafter, fed 20 to

the mar ki nga RPrié Onamd, éﬂtéhlﬁh@aﬁrﬂslsidﬂmlélaamengmhqntvwfhthdae feed of the
seni conductor wafer 1 to the marki ng portion 32, the characteristic

i nf or mat i ofepbAdect Posidficandl andfthenptoba adrd Ré iegpebt,i peobki p f orni ng
regions 4 in the sem conductor wafer 1 are transferred to 25 the marking
portion 3Zneedl&d 3&A 4o PEML LA daord t3te amsy Iqqmadfbed fuiistdy tihige

sem conductor wafer 1 fed fromthe buffer portion 34 is vacuumfixed to a
vacuum chuedt biqoel 2trodaepadstdfponir ithieghofp thearsad geudwerod wafer 1
Is effected in the state in which the circuit 5 formng surface 1X of the
senicomducmﬁrtMafsemicbstPPQSGUaf@b Lhe vacuum chuck stage 32A. The vacuum
chuck stage 32A is constituted so as to be novable in the x-Y direction
and the Zz-direcThen wiarelgetrdct peardober hehitoidd theceifrults 1n

the respective chip forming regions 4 are measured by a
tester electrically connected to the probe needles 36A of
theprobecardBG,andthecharacteristicinformationbased
1¢ on the electric characteristic results of the respective
circuits is stored in the information recording device of
the tester together with the positional information on the
respective chip forming regions 4. By this step, the
grades pertaining to the non-defective products, the
15 defective products, the partial products, the operating
frequencies and the like are determined with respect to
the respective chip forming regions 4. The semiconductor
wafer 1 which has undergone the wafer probing test is
accommodated in the buffer portion 34 and, thereafter, fed
20 to the marking portion 32. 1In this case, simultaneously
with the feed of the semiconductor wafer 1 to the marking
portion 32, the characteristic information and the
positional information of the respective chip forming
regions 4 in the semiconductor wafer 1 are transferred to

25 the marking portion 32.
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chuck stage 31A. Underneath the vacuum chuck stage 32A, 10 a | aser
oscillator 32B and a pending mrror 32D are disposed. Next, the positional
i nformation of the respective chip formng regions 4 is converted f#@&ft2603
positional coordinates on the circuit formng surface 1X of the 15

sem conductor wafer 1 to the positional coordinates on the rear surface of
the sem conductor wafer 1, and, in accordance with the thus converted
positional information of the respective chip formng regions 4, the
identifying nmarks 13 containing the characteristic information based 20 on
the electric characteristic results of the respective circuits obtained by
t he waf er 'pr obixgy foesthamarfiampedFby fintsd theeremidaiditr it Wadern t he
regions on the rear surface 1Y side of the sem conductor wafer 1 which
regi ons cdr fespbmn tdet inef f ex pocttiipa Thils Tarimgt He@f 682 ¥aCHEM 25 shown
in Fig. 15. Further, on the rear surface 1Y side - 31 - 2 4 DEC 2003 of the
sen conductlorchusftargel 3@Ai-c hThergustpnm § ikdnghel tha seBLce8IuRERTs or i ng
regions 4, the ide_ntif¥i ng marks 12 show ng infor{lrat'bon conmon in the one
seni conductafer waf 8% eIfegendasn the pEabaci?ndhecht hRecHHpahy nane, the 5
kind of the product, the nanufacturing Ioé nunber,_are also _f
| aser Trar Kioigh g 1569 Lagf LXgeh{he, f ARIRARRUCH]L W& r 1% 8&PS8F

two- di mensi onal, code MALK, WIS A LGS And VAL AMRHIEKOLedgd 3Rt i on to be

is constituted so as to be movable in the X-Y direction

%Erred by the
a

and the Z-direction similar to the above-mentioned vacuum
chuck stage 31A. Underneath the vacuum chuck stage 323,

10 a laser oscillator 32B and a pending mirror 32D are
disposed.

Next, the positional information of the respective
chip forming regions 4 is converted from the positional
coordinates on the circuit forming surface 1X of the

15 semiconductor wafer 1 to the positional coordinates on the
rear surface of the semiconductor wafer 1, and, in
accordance with the thus converted positional information
of the respective chip forming reqions 4, the identifying
marks 13 containing the characteristic information based

20 on the electric characteristic results of the respective
circuits obtained by the wafer probing test are formed by
the laser marking method in the regions on the rear surface
1Y side of the semiconductor wafer 1 which regions
correspond to the respective chip forming regions 4, as

25 shown in Fig. 15. Further, on the rear surface 1Y side
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area. The formation of the identifying marks 12, 13 by 10 the | aser [
nmet hod, as shown in Fig. 13, is carried out by irrad?ating a Iasgr gg;ﬁ:ng
32C to the surface of the mark forming layer 10 to burn the portiorgh JEC 2003
irradiated with the laser beam 32C, so that the phenonenon that the
identifying marks (12, 13) disappear after effecting the 15 marking is hard
to take place, but it is difficult to form the identifying marks directly
on the rear surface 1Y of the sem conductor wafer 1, that is, the

sem conductor substrate, by the |aser marking nethod. The reason therefor
Is that the rear surface 1Y of the sem conductor 20 wafer 1 is flawed, and

therefore, cracks are apt to be aused_in_ th '
éfggrg}n?L9? the SPEFH&P#BHQ?F Wﬁ%efdgn bﬁf&ngoﬁggbgggggfhgg;ﬁg{e;u}face 1Y
e sem conduct or er 1 t he | '
pg;rbgenfpFﬁéPFEE&Y?bﬁﬁ?P EW%&gdg%ﬁiggsﬁﬁ:ﬁﬁggga%%?%$%gﬁég&%?hﬁg 32 Iﬁ;
surfa side.of t 2 ' f i ' '
enbodlnent?stﬁbowﬁagnﬁpg?Fﬁétgggkg%%%gap%&fkgghwﬁgpkghgi?ég?ﬁﬁifrear sur f

ace 1Y side_af the condyct or. uaker, dmdy bagany ki
. . ) jnag thethod. 5 |
this step,wﬁﬁgrsimﬁﬁﬁﬁnéﬁoﬁﬂmaﬁg? 1 EsnéSaguJEfFig%dn?gﬁthegvacuun1chuck "

ahi ch Ehe KRR R e 2 Sonosel 10’ the vacuum - chuck
stage 32A, fBynedSh{pCtnd haskunpackeaneesod 11)Iier édentifying mark
13 is comprised of a two-dimensional code mark which allows
a large amount of information to be recorded with a small
area. The formation of the identifying marks 12, 13 by
10 the laser marking method, as shown in Fig. 13, is carried
out by irradiating a laser beam 32C to the surface of the
mark forming layer 10 to burn the portions irradiated with
the laser beam 32C, so that the phenomenon that the
identifying marks (12, 13) disappear after effecting the
15 marking is hard to take place, but it is difficult to form
the identifying marks directly on the rear surface 1Y of
the semiconductor wafer 1, that is, the semiconductor
substrate, by the laser marking method. The reason
therefor is that the rear surface 1Y of the semiconductor
20 wafer 1 is flawed, and therefore, cracks are apt to be
caused in the semiconductor wafer 1. Accordingly, the
formation of the identifying marks on the rear surface 1Y
side of the semiconductor wafexr 1 by the laser marking
method has so far not been practiced, but, by providing

25 the mark forming layer 10 on the rear surface side of the

- 32 -



10 not formed on the circuit formng surface | X side of the sem conductor
wafer 1, it is possible to prevent the defornmation of the bunp el ectrodes
(11) which would be caused by vacuumfixing the sem conductor mafir{ﬁ@tmma
the vacuum chuck stage 3 2A of the marking portion 3 2. Further, é I'S
possi ble to prevent the occurrence of defective identifying marks (12, 13)
whi ch woul d be caused by the projections and depressions of the rear
surface 1Y of the sem conductor wafer 1 which projections and depressions
result fromthe projections and depressions of the bunp 20 el ectrodes
(11). Inthis step', the mark formng layer 10 is fornmed of an epoxy

series thelpselibigebeSkRrép Whhghigathos émsod beemt adted. In the case a
| aser beamis irradiated to this mark form ng layer 10, the carbon in the

portions 25yikf pEY fh§chatiish( 1 e 1B3sein beaformedevndeat @l suef@c®y the 2 4
DEC 2003 irradi ated portions in a white state. Accordingly, identifying

marks with @ gned of Ll seadegnidaatiolri wfeanl e the deserrmékidi®r probing
test is executed in such a manner 5 that the electric characteristics are
nmeasur ed byetg®8t acti ng the probe needles 36A with the circuit formng
surface 1X side of the sem conductor wafer 1, and the nmarking is made onto
the rear surfacenl¥hisdetep,t hbe semicondueter WAfe¥ 1, 180 that the order

and the 10 coordinates of the chip formng re iogs 4_becone r.everse
vacuum-fixed to the vacuum chuck staé% 32A of the marking

portion (marking apparatus) 32 in the state in which the
circuit forming surface 1X side is opposed to the vacuum
chuck stage 32A, but, since the bump electrodes (1l1) are
10 not formed on the circuit forming surface 1X side of the
semiconductor wafer 1, it is possible to prevent the
deformation of the bump electrodes (11) which would be
caused by vacuum-fixing the semiconductor wafer 1 to the
vacuum chuck stage 32A of the marking portion 32. Further,
15 it is possible to prevent the occurrence of defective
identifying marks (12, 13) which would be caused by the
projections and depressions of the rear surface 1Y of the
semiconductor wafer 1 which projections and depressions
result from the projections and depressions of the bump
20 electrodes (11).

In this step, the mark forming layer 10 is formed of
an epoxy series thermosetting resin to which carbon has
been added. 1In the case a laser beam is irradiated to this
mark forming layer 10, the carbon in the portions

25 irradiated with the laser beam is evaporated, leaving the
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in plus and mnus, in view of the coordinate systemof the same apparatus
with respect to the direction in which the sem conductor wafer 1 is turnea
upsi de down; and therefore, in the marking step, it is necessary to nmake
the conversion 15 thereof. Next, as shown in Fig. 17 and Fig. 18, the[buiill
electrodes 11 are formed on the el ectrode pads 93 in the respective chip
formng regions 4 of the sem conductor wafer 1 <G. The formation of the
bunp el ectrodes 11 is 20 carried out, though not |limted to this, in such a
manner that, for exanple, a spherical solder material is fed onto the

el ectrode pad 9B by the ball feed nethod, and thereafter, the spheri cal

For mat i on OF A FGHp 95 CPES Auge "I ey <0 b erteareatin such o

éctrodes al so be executed’in such a

renner that, 24 6203 ReS9L0RTa ASE YIBLEN! ShobinPEEBLad gnchie

el ectrode 6&_ _ € screen printing nmethod, and then, the sol der
paste materi g, h%dqelted by the infrared reflow nethod. Next, a burn-in
test is executedin the wafer-level 5 state <H>. The burn-in test is a

sel ecting test WhLChakas pEBBiﬁgr@@§€ of Sredudidd o acdehemhhnerpr oduct s
at the wearly stage before the delivery of the products to the custoners

and isscar iihgd Qe idl erueh A dRattdiliait ide arcd mexdstuwperlay i on of the
respective chip formng regions 10 4 is executed under a severe use

gagglome (r)g dontadtaadedhesp pbisd medienpasadwik b thde iwsa idofidrmiog of the

surface 1X side of the semiconductor wafer 1, and the
marking is made onto the rear surface 1Y side of the
semiconductor wafer 1, so that the order and the

10 coordinates of the chip forming regions 4 become reverse
in plus and minus, in view of the coordinate system of the
same apparatus, with respect to the direction in which the
semiconductor wafer 1 is turned upside down; and therefore,
in the marking step, it is necessary to make the convers ion

15 thereof.

Next, as shown in Fig. 17 and Fjg. 18, the bump
electrodes 11 are formed on the electﬁode pads 9B in the
respective chip forming regions 4 of the semiconductor
wafer 1 <G>. The formation of the bump electrodes 11 is

20 carried out, though not limited to this, in such a manner
that, for example, a spherical solder material is fed onto
the electrode pad 9B by the ball feed method, and thereafter,
the spherical solder material is melted by the infrared

reflow method. Further, the formaticn of the bump

25 electrodes 11 may also be executed in such a manner that
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to acceleratingly produce what turn out to be defects during the use by
the customers, that is, defects in a certain sense. 15 Next, the

sem conductor wafer 1 is nounted on an adhesive |ayer 40A side of a dicing
sheet 40. The nounting of the sem conductor wafer 1 is perforned ipj{pe 2003
state in which the circuit formng surface 1X of the sem conductor ma?er
1 is turned upward. 20 Next, by the dicing apparatus, the sem conduct or
wafer 1, the mark formng |ayer 10 and the pad arrangenent relocating
layer 16 are divided in accordance with the respective chip formng
regions 4 <1>. As a result, the sem conductor devices 20 are nostly

coml eted 2o SPRUP |0tk &r 138 12 ITRC LRI N1 cabrale g Fl o, 19

by push-u up apparatus, the sem conductor devices 20

are_pushedopipend Jd,ARHEREREL NG Rt NanataRin Hone Bl ddicpeter,  the

sem conductor “devi ces us pu upward are 5 transported by a vacuum

chuck col | gt+43;9% BE?m%hQ%ﬂpbyan@fQEH%&%Eﬂ Y dheneggigc.onduct or  devi ces
20 are accommdated in a tray 44 as shown in Fig. 20 <K>. The

accommodation ofjekhe gepheRNIHCEOSL day ibREud@d Ahothbewafay-lddels execut ed
in the state in which the identifying marks 10 (12, 13) are turned upward.

Next, the gravbaehye Wie durRmanytasdule a( ebbett bngtesdppiuiahubdsi nt o whi ch
the wafer-level CSP type

the purpose of excluding the defective products at the

early stage before the delivery of the products to the

customers and is carried out in such a manner that the

circuit operation of the respective chip forming regions

10 4 is executed under a severe use condition (in a loaded
state) as compared with the use condition of the customers
to acceleratingly produce what turn out to be defects
during the use by the customers, that is, defects in a
certain sense.

15 Next, the semiconductor wafer 1 is mounted on an
adhesive layer 40A side of a dicing sheet 40. The mounting
of the semiconductor wafer 1 is performed in the state in
which the circuit forming surface 1X of the semiconductor
wafer 1 is turned upward.

20 Next, by the dicing apparatus, the semiconductor
wafer 1, the mark forming layer 10 and the pad arrangement
relocating layer 16 are divided in accordance with the
respective chip forming regions 4 <I>. As a result, the

semiconductor devices 20 are mostly completed as shown in

25 Fig. 18.
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sem conductor device 20 is incorporated will be described by referring to
Fig. 21 and Fig. 22. 15 Fig. 21 is a f low chart for explaining the

manuf acture of the nenory nodule, and Fig. 22 is a sectional vreM/of ﬁ
“nmenory nodule. First, a plurality of sem conductor devices 20 are 03
on the front surface (one major surface) side of 20 the front and rear
surfaces (one mgjor surf ace and the other major surface which are opposed
to each other) of a printed circuit board 51 <L>, and thereafter, heat
treatment is executed to nount a plurality of sem conductor devices 20
onto the front surface side of the printed circuit board 25 51 <M>. Next,

ol ural i 1y of SeHPESndRE: ThoHBVERE6L50 T S¥ ISk LNBCeRTE™ AZraEi tor | heat
e b #éé‘?"l'@h?‘éa?{d P 2] 2buRENTeS e
execu ggagpgsggdogggﬁcg%g;g & ”er?.r#lynoé’ IR e REUF PP AT ERE (0t board
fangP?oﬁaF Eég%gt gH%%nEC%ﬂiura |ty o rﬁﬂ% uctor f%nﬁggﬁiégrzotrg
executed a eésb S%Euu h hﬁ%'i@&ml@dulz,eoffotln% Bagkup conpl et ed.
In thi g A or&rng Sb ?hrs e Srnent the follow ng effects can be
obt ai ned: apparatus <J>, and the semiconductor devices 20 are
accommodated in a tray 44 as shown in Fig. 20 <K>. The
accommodation of the semiconductor devices 20 into the tray
44 is executed in the state in which the identifying marks
10 (12, 13) are turned upward.
Next, the manufacture of a memory module (electronic
apparatus) into which the wafer-level CSP type
semiconductor device 20 is incorporated will be described
by referring to Fig. 21 and Fig. 22.
15 Fig. 21 is a flow chart for explaining themanufacture
of the memory module, and Fig. 22 is a sectional view of
the memory module.
First, a plurality of semiconductor devices 20 are
placed on the front surface (one major surface) side of
20 the front and rear surfaces (one major surface and the other
major surface which are opposed to each other) of a printed
circuit board 51 <L>, and thereafter, heat treatment is
executed to mount a plurality of semiconductor devices 20

onto the front surface side of the printed circuit board

25 51 <M>. Next, on the rear surface side of the printed
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(1) The manufacture of sem conductor devices 20 15 conprises, after the
step of formng a plurality of chip formng regions 4 having DRAMs on a
circuit forming surface 1X of a semi conductor wafer 1, but before thgt(silb
of formng bunp electrodes 11 on the respective chip formng regions 4,
the step of formng identifying marks (12, 13) 20 in the regions on the
rear surface 1Y side of the sem conductor wafer 1 which regions correspond
to the respective chip formng regions 4. Consequently, the bunp

el ectrodes 11 are not fornmed on the circuit form ng surface | X side of the
sem conductor 25 wafer 1 when the identifying marks are forned on the rear

2 4 DEC 2003 surface 1y sid : ' ] rqdv i@ds ddwus, it is
possi bl e t%l’ﬁ?‘éillgﬁ?oeflﬁ% 5§éf grﬁ%%%ﬁl%f%{fﬁ%@@é‘ﬁ%ﬁﬁg}ﬁ’gg?r%ﬁgg 11 whi ch woul d
be caused by vacuum fixin L cQn f f i 8 dewasdium chuck

stage 32A 6¥eﬁﬁ€“§g%§ rﬁ%“%o???%ﬁg?%gﬂﬂ%%%eéﬁﬁgﬁﬁFﬁgi. Further, it is also

possible to prevent th epEes O i A6k 8ett¥E dddpdés f Y0 ngn netiks whi ch
woul d be cgas%8“8§ ?h%f%ggfgégigﬁss ahd depressions of the rear surface 1Y

of the Se@%%g%ﬂce M&Eroflt}‘{@E‘ihn@’é@jcﬂ?ﬁdﬁl’;‘b@ﬂdd@{essi aresxwpul d

result from e projections and depressions of the bunp el ectrodes 11.
Conseqyent H{F fhevi Sl sh eksther saphcondystora tieny ofsséficamiudeoenhanced.

(2) The manufacture of semiconductor devices 20 conprises the step of
grindi ng tgeyheak 3ur figcexk¥udfeda<p>, a resin 52 is then filled
between the printed circuit board 51 and a plurality of
semiconductor devices 20 <Q>, and thereafter, the
functional test of each of a plurality of semiconductor
10 devices 20 is executed again <R>. As a result, the memory
module 50 is mostly completed.
In this way, according to this empbodiment, the
following effects can be obtained:
(1) The manufacture of semiconductor devices 20
15 comprises, after the step of forming a plurality of chip
forming regions 4 having DRAMs on a circuit forming surface
1X of a semiconductor wafer 1, but before the step of
forming bump electrodes 11 on the respective chip forming
regions 4, the step of forming identifying marks (12, 13)
20 in the regions on the rear surface 1Y side of the
semiconductor wafer 1 which regions correspond to the
respective chip forming regions 4.
Consequently, the bump electrodes 11 are not formed

on the circuit forming surface 1X side of the semiconductor

25 wafer 1 when the identifying marks are formed on the rear
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15 semiconductor wafer 1, after the step of formng a plurali [
form ng regions 4 having DRAMs on a ci Irocuit form’gg sgrface EL%I( 81]: fhlp
sem conductor wafer 1, but before the step of formng the bunmp el gé[ﬁgd@@
11 on the respective chip formng regions 4. 20 Consequently, when the
rear surface 1Y of the sem conductor wafer 1 is ground, the i)urrp
electrodes 11 are not formed on the circuit formng surface 1X side of
the senmiconductor wafer 1, so that it is possible to prevent the thickness
of the sem conductor wafer 1 from beconi ng 25 uneven due to the projections
?Eg g;agirﬁzs;?ns 011: tge bunmp 2 4 DEC 2063 el ectrodes 11. Consequently, in

. 0 | Vi di ' L ]
t he respe%"ﬂrr'g‘gcﬁh]r\f) ?Joc?%i% értg%iéo%gi 4, the cg{:(%ﬁ%lcle' oﬁ‘hcg?gg{(ftan?ﬁ }chteh

sem conductor. waf er. | i e u E 508N blufipckne
be preventJe'd,lEOP?ﬁ%%bp%eg%ﬁ?gl’%ﬁ Fﬁ% gg%p?gﬁdgg{lo?gdgyggesh% caﬁsbgan

enhanced. {31 Thsq RN 461 o3P e pRuBAOEy desdne. £0c gt ses t he

step of f entitTying marks 1n the regions of the rear surf ace 1Y

side of a sem coNAUCEEL WRESF 1100 lewbivale vt RESK GaragEs fandof ot idie
respective %ﬁllp Porm’ ng regions 4, after the step of@f:]?i ndi ng the rear

Zﬂ”:gi iﬁn%?f(%haepéﬁ'i&&']%@qung\l\@ pardtuSpnsenuerhey, iwhéa algorear
e " sem conductor wafer | is ground, the identifying marks
are 15 nopokgibRed @6 phevenar ther becart¥nsiede foflefiestda® conduct or
identifying marks which would be caused by the projections
and depressions of the rear surface 1Y of the semiconductor
wafer 1 which projections and depressions would result from

10 the projections and depressions of the bump electrodes 11.
Consequently, the yield of the semiconductor devices 20
can be enhanced.

(2) The manufacture of semiconductor devices 20
comprises the step of grinding the rear surface 1Y of a

15 semiconductor wafer 1, after the step of forming a
plurality of chip forming regions 4 having DRAMs on a
circuit forming surface 1X of the semiconductor wafer 1,
but before the step of forming the bump electrodes 11 on
the respective chip forming regions 4.

20 Consequently, when the rear surface 1Y of the
semiconductor wafer 1 is ground, the bump electrodes 11
are not formed on the circuit forming surface 1lX side of
the semiconductor wafer 1, so that it is possible to prevent

the thickness of the semiconductor wafer 1 from becoming

25 uneven due to the projections and depressions of the bump
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wafer 1, so that it is possible to prevent the occurrence of cr [

sem conductor wafer 1 which would be caused by the concentrat?oﬁCE? {Eethe
stress on the projections and depressions of the identifying mar ks.24 DEC 2003
Consequently, the 20 yield of the sem conductor devices 20 can be enhanced
(4) I'n the manufacture of sem conductor devices 20, the mark form ng Iaye?
10 is forned of an epoxy series resin to which carbon has been added.
Consequently, in the case a |laser beamis irradiated to the mark form ng

| ayer 10, 25 the carbon in the portions irradiated with the | aser beam2 4
DEC 2093 is evaporated, and the irradiated portions remain white.

Accor di nglé@e'%é Vi N9 mseqieinghyhave angoedodisualterr edogni zabil it
can be forma(fjf %’he manuf actdl‘}fréle onhsem' conductorm}(;evi (Eres 28 5 Y

conpri ses,  Af{®ind MesStepitonAuAg02 Wi £88lli Ly adcabdpncé oritimgheegi ons 4
havi ng DRALB as 6$rcuits on a circuit formng surfa?g 1X of g J1ons

sem conductQfpdef £¥e hibutohelny eeglbnas dt,ephebcdiunrirdineg eherseisconduct or
wafer 1 in accordance with the respective chip formng regions 4, the 10
step of MeaEs Wl ehtieosldecitvircws iar a it Wog 1df befea Y the he
respective chip formng regions 4, and the step of formng.identifying
mar ks 4.3 _C@mwaenmnlym]hmesshaaradteerpr@t\ﬁ@ﬁeﬂfoﬁ?attﬂ@? Bdsed 1G4 R el ectric
characteristic results of the respective DRAMs obtained 15 at the

above- nent tbaegenibasndinost @pvAes el reaR Br $RRBNCEY-si de of the

sem conductor wafer | which regi ons . .
(3) The manufacture of semiconductor devices 20

comprises the step of forming identifying marks in the
regions of the rear surface 1Y side of a semiconductor wafer
10 1 which regions correspond to the respective chip forming
regions 4, after the step of grinding the rear surface 1Y
of the semiconductor wafer 1.
Consequently, when the rear surface 1Y of the
semiconductor wafer 1 is ground, the identifying marks are
15 - not formed on the rear surface 1Y side of the semiconductor
wafer 1, so that it is possible to prevent the occurrence
of cracks in the semiconductor wafer 1 which would be céused
by the concentration of the stress on the projections and
depressions of the identifying marks. Consequently, the
20 yield of the semiconductor. devices 20 can be enhanced.
(4) In the manufacture of semiconductor devices 20,
the mark forming layer 10 is formed of an epoxy series resin
to which carbon has been added. Consequently, in the case
a laser beam is irradiated to the mark forming layer 10,

25 the carbon in the portions irradiated with the laser beam
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correspond to the respective chip formng regions 4. Consequently, it
becones possible to manage the sem conductor devices 20 in a statf 003
acconpanied with 20 partial product information, so that the stab %Dgh&
saf e managenent of the sem conductor devices 20 can be executed w thout
bei ng swayed by unstable conditions such as the positions in the tray.
Further, the sem conductor devices can be freely 25 handled al one, so that
t he convenience in the case they 2 4 DEC 2063 are used as parts to be

i ncorporated into nenory nodules is enhanced. (6) In the manufacture of
sem conduct or devices 20, the identifying mark 13 is forned of a

t wo- di mensi@nafapaceced, rark thBuérradibied pothiges ap@umin 6fh3%F or mati on
can be recorded in a snall area, and the reading thereof by a machine can
be execut elcéastlingbyt hidenhefpiodusarls whieh dizve\d @Foqhe’ Htbty nodul es
50 is enhanced. This enbodi nent has been described with reference to 10 an
exanpl e of rebeguasabihéty €AB Per fRLMEA-of the identifying marks is
carried out by the |l aser marking nethod, ,but the formation % t he

i denti fyi ng mar kB) nByeamaButpetiapr PEdSEMACRP VR NS SESnd et hod usi ng

The || ke, PAMPRASOEsBLteROChEr FREPOROEPIPHoS BANEAIH el ie on t he roar
S ace Y 0% ECRLSRa HChaY NG Bhaud §8"cPECGRES!SH SUirbylct e mark

forming surface 1X of a semiconductor wafer 1, but before
the step of dividing the semiconductor wafer 1 in
accordance with the resPective chip forming regions 4, the

10 stepofnmasuringtheelectriccharacteristicsoftheDRAMs
in the respective chip forming regions 4, and the step of
forming identifying marks 13 containing the
characteristic information based on the electric
characteristic results of the respective DRAMs obtained

15 at the above-mentioned measuring step on the rear surface
1Y side of the semiconductor wafer 1 which regions
correspond to the respective chip forming regions 4.

Consequently, it becomes possible to manage the

semiconductor devices 20 in a state accompanied with

20 partial product information, so that the stable and safe
management of the semiconductor devices 20 can be executed
without being swayed by unstable conditions such as the
positions in the tray.

Further, the semiconductor devices can be freely

25 handled alone, so that the convenience in the case they
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in the attachnent of the ink, and thus, the identifying marks becone hard
to be erased. 20 Further, this enbodi nent has been described with | 2003
reference to an exanple of the case where the identifying marks (1?, W§5
are formed on the mark formng layer 10 by the |aser maki ng nethod, but
the identifying marks (12, 13) nmay al so be formed, w thout providing the
mark formng 25 layer 10, directly on the rear surface 1Y of the 2 4 DEC
2003 senmi conductor wafer 1 by the |laser nmarking nmethod. In this case, the
marking is carried out with such a nmark depth (the depth of the silicon to
be burnt) that no crack is caused in the sem conductor wafer 1; for

exanpl e, Witd wsed mmpldrtsatio Hepihcofpofatedximpd denmalmoiuless t m
Further, this enbodi nent has been described with reference to an exanple
of the castswehantdd.identifying marks (12, 13) are fornmed on the mark
formng |ayer 10 by the |aser marking nmethod, but the_ identifying marks
(12, 10 13) nay(6) s behd ovaned aditva& Pf %ﬁm%ﬁ%nﬁi'é‘éF%u‘F?‘é%%ei\ydﬂ t he

sem conductor wafer 1 without providing th

mark formng | ayer,10.

Further, thhe islerddifing ﬁé§kl§é’ehsd3¥d‘ﬁq)8§ %Vﬂ'dF@F@FéﬂBéﬁt%OQ%e burn-in
test in the state of_mafer_level, 15 but the_burp-in %eg @éso be
execut®d aRREK-t HUQ %] Adlisted 1OKSE PE?“Q&t@F fﬁ£°5%ﬁ1%ohd€%¥or wafer 1 is
IR RETRE S R S R

machine can be executed fast, so that the production

efficiency of the memory modules 50 is enhanced.

This embodiment has been described with reference to

10 an example of the case where the formation of the
identifying marks is carried out by the laser marking
method, but the formation of the identifying marks may also
be carried out by the ink marking method using a direct
print marking apparat\‘ls , an ink jet type marking apparatus

15 or the like. Inthiscase, the formationof the identifying
marks on the rear surface 1Y of the semiconductor wafer
1 can be carried out, but themark forming layer 10 is better
in the attachment of the ink, and thus, the identifying
marks become hard to be erased.

20 Further, this embodiment has been described with
reference to an example of the case where the identifying
marks (12, 13) are formed on the mark forming layer 10 by
the laser making method, but the identifying marks (12,

13) may also be formed, without providing the mark forming

25 layer 10, directly on the rear surface 1Y of the

- 41 -



reference to an exanple of the case where the sem conductor 20

manuf acturi ng apparatus 30A is used which perforns marking mﬁthoug
reversing the upper and | ower sides of the sem conductor wafer 1, &M£E£@3
shown in Fig. 23, a sem conductor manufacturing apparatus 30B may al so be
used, which is provided with a wafer inversion nmechani smportion 25 37
bet ween the wafer probing test portion 31 and the marking 2 4 DEC 2003
portion 32. The wafer inversion nmechanismportion 37 feeds the

sem conductor wafer 1 to the marking portion 32 after inverting the upper
and | ower sides of the sem conductor wafer 1. 5 Further, this enbodi nent

has been {4 HEga kb P watefrer @Rcend a s renanpl ey o thioel .ca3s thist e t he
el ectric <characteristics of the circuits in the respective chip form ng

regions 4 ay& MeggerRsrbyng iesd@rrieddouafwith thech charaot etemih

I nformati on based on the electric to characteristic results of the
respective(gns Cépshi 6f shoreil icon heo | né cvwen§ brehake ordiHgpHdevite of the
tester together with the positional information of the_ respective chip
forming regiwsed4in tites mesiitdoowhic iar erafy dn §prt exampi8petitled chip
formng regions 4 is converted fromthe 15 positional cqordinates in the
circuif fosmaby markadeptX off fhe exaMPdSducbentwdf &P £ Mito the

posi tional coordinates on the rear, surface %)Y of .t he s%rg %nldcthctor waf er
1, but the posi FRstERT ntBifaeMERd MR e DRSS orming regions 4

| _ _ EET F& 5SS
may al so b?eis?ggcreggel Qotahne elxra]l];n%&réayfoghe case where the identifying

marks (12, 13) are formed on the mark forming layer 10 by
the laser marking method, but the identifying marks (12,
10 13) may also be formed directly on the rear surface 1Y of
the semiconductor wafer 1 without providing the mark
forming layer 10.
Further, this embodiment has been described with
reference to the burn-in test in the state of wafer level,
15 put the burn-in test may also be executed after the dicing
step, that is, after the semiconductor wafer 1 is divided
into the individual semiconductor devices 20.
Further, this embodiment has been described with
reference to an example of the case where the semiconductor
20 manufacturing apparatus 30A is used which performs marking
without reversing the upper and lower sides of the
semiconductor wafer 1, but, as shown in Fig. 23, a
semiconductor manufacturing apparatus 30Bmay also beused,
which is provided with a wafer inversion mechanism portion

25 37 between the wafer probing test portion 31 and the marking
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24 recording device of the tester after the positional information is

converted fromthe positional coordinates on the circuit form
1X of the sem conductor wafer 1 to the positional coordinates gg fﬁg”ﬁggﬁm
surface 1Y of the semi conductor wafer 1. 25 The invention achieved by the
present inventor has 2 4 DEC 2003 been concretely described herei nabove
based on the foregoing enbodiment, but it is a matter of course that the
present invention is not linmted to the above-nentioned emnbodinent and can
be variously nodified without deviating fromthe gist thereof. For

exanpl e, the present invention can be applied to an electronic apparatus

i n which a58MiGONAUCt @heC hafetbaneershiop) meshapustegoirt ignbde
. : ! | st at
printed circuit board. 2 4 DEC 2003 What is clainmed is: 1. A nethod gfon :

manuf act urfidag At ek epndondactdewatsr lcoapeheinaykiaia eerthenséép of
formng a plurality of chip formng regions having circuits on the front
surface ofafier sierwennitiire weimey andl nfer & 1drs Qe formi ng bunp
el ectrodes on said respective chip formng regions, the step of formng

identifyhnpmmﬂdﬁﬂdctdﬂmwaﬁgﬂohs on the rear surface side of said
sem conduct or wafer which regions correspond to said r s&gctiv chip

ey T ey e YA e
reference to an example of the case where the electric
characteristics of the circuits in the respective chip
forming regions 4 are measured by a tester, and, after the
characteristic information based on the electric

10 characteristic results of the respective circuits is
stored in the information recording device of the tester
togetherwiththepositionalinformationoftheresPective
chip forming regions 4, the positional information of the
respective chip forming regions 4 is converted from the

15 positional coordinates in the circuit forming surface 1X
of the semiconductor wafer 1 into the positional
coordinates on the rear surface 1Y of the semiconductor
wafer 1, but the positional information of the respective
chip forming regions 4 may also be stored in the information

20 recording device of the tester after the positional
information is converted from the positional coordinates
on the circuit forming surface 1X of the semiconductor
wafer 1 to the positional coordinates on the rear surface

1Y of the semiconductor wafer 1.

25 The invention achieved by the present inventor has
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10 2. A nmethod of manufacturing a sem conductor device, conprising, after
the step of formng a plurality of chip form ng regions having cirfyhtﬁzmn
the front surface of a sem conductor wafer, and before the step of
dividing said sem conductor wafer into said respective chip formng 15
regions, the step of relocating electrode pads in said respective chip
formng regions, and the step of formng bunp electrodes on said rel ocated
el ectrode pads, and further conprising the step of form ng identifying

mar ks respectively in the regions on the rear 20 surface side of said

sem conduct or wafer which regions correspond to said respective chip

form ng ragienscométefelyhéestepbod hetecasboyeshaged| ert Eb8e pads, and
before the step of formng said bunp el ectrodes, wherein the step of

form ng buppre§etig osleisodireper floutrett i ¥6 thaatdied off spsirse3thdfe net hod of
manuf acturing a sem conductor device 25 according to Caim./1, erein said
i dent i fyi nghepirks earteinvsnRidn DEQFDDINL bLAEP 5%8@#8"%5‘@“%@“&& of said
sem conductor wafer by the laser marking nmethod or. the jink rki ng met hod.
4. The netéobodimenhwakeanihegvar sews LB FRdediel Rt S8V MY to d ai m
1, wherein said identifying marks are 5 forned by the |aser narking method
or thesinkfnemkthg gisko8h6Ke@Lmark forning layer forned on the rear

surface of said sem conductor wafer. . i .
For example, the present inventlion can be applied to

an electronic apparatus inwhich a semiconductor chip (bare

chip) is mounted in a bare stateona printed circuit board.
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5. The met hod of manufacturing a sem conductor device according to Claim
4, wherein said mark formng layer is 10 conprised of an epoxy Ser.%?EEZMH
resin to which carbon has been added. 6. A nethod ' of nanufacturing

sem conductor device, conprising the step of grinding the rear surface of
a sem conductor wafer, after the step of form.ng a plurality 15 of chip
form ng reyghensibacilagmedr daictts on the front surface of said sem conductor
waf er, and before the step of formng bunp el ectrodes on said respective
chip fornm hg ragnenbod7ofAmapufisdtvf inanaf aerieemduateeniievhect or devi ce,

20 conprising, after the step of formng a plurality of chi form ng

regi ons havpmyprdisiog,t sfbar tihe ﬁt@moﬁu‘;gqra‘tlél%ﬁ Plauéq‘éhi%brﬂfﬁé?@ép waf er, and
before the step of dividing said sem conductor wafer into said respective
chip forni figrmiag segionkehavépgofirer beatehg e deonddsvgdass ffsaid 25
respective chip formng regions, and the step of formng 2 4 DEC 2003 bunp
el ect rbdes acsericenderberivad el et pd REL PRIEhe HTEH f tIRMERIBM®I ng t he
step of grinding the rear  _surface of said senm conductor., wafer _after the
step of r§ﬂ6§§FPﬂGSs§PdSéP€c¥?%H%CE%H%,CQ&Ri{EﬁWﬁWQ 530Sy &€ 5 fornming
said bunp el ectrodes. 8. napufactiﬂé|1 a sem conduct or device

8. Th t hod of
accor di ng F&eEIQﬁnﬁgFm%ﬁgréSﬁggégglﬂét%%H‘?Lﬁ?h NFedP RE step of

form ng Id%gggg%£¥%gg%§%égkgggé%@%i%%n%ﬁ%torwaferwhichregions

correspond to said respective chip forming regions,
wherein the step of forming bump electrodes are

performed in the wafer level.

10 2. A method of manufacturing a semiconductor device,
comprising, after the step of forming a plurality of chip
forming regions having circuits-on the front surface of
asemiconductorwafei,andbeforethestepcﬂfdividingsaid
semiconductor wafer into said respective chip forming

15 regions, the step of relocating electrode pads in said
respective chip forming regions, and the step of forming
bump electrodes on said relocated electrode pads,

and further comprising the step of forming
identifying marks respectively in the regions on the rear

20 surface side of said semiconductor wafer which regions
correspond to said respective chip forming regions, after
the step of relocating said electrode pads, and before the

step of forming said bump electrodes, wherein the step
of forming bump electrodes are performed in the wafer

level.

3. The method of manufacturing a semiconductdr device

25 according to Claim 1, wherein said identifying marks are
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rear surface side of said sem conductor wafer which regions 10 correspond
to said respective chip formng regions, after the step of grinding the
rear surface of said semi conductor wafer, and before the step of Fipppi N3
said bunp el ectrodes. 9. The nethod of manufacturing a sem conductor
device according to Cdaim8, wherein said identifying marks are 15 forned
on the rear surface of said sem conductor wafer by the |aser marking

nmet hod or the ink marking nmethod. 10. The nmethod of nmanufacturing a

sem conductor device according to Claim8, wherein said identifying marks
are forned by the laser marking nethod or the ink marking nethod 20 on a
mar k form npimgkon theegean suid aceap fstr tdaemicogwlurtogepégRdRtt or waf er .
11. The nethod of manufacturing a sem conductor device according to C aim
10, wher ei rthsaikpser dvkagetdyet 98 thengrk Jerkinametipdr series resin
to which carbon has been 25 added. 2 4 DEC 2003 12. A nethod of
manuf act urihg a Besrinadmnd of reavifasturddgpri SER§CPREUSERp @8ViSR i ng a
plurality of chi .fornin% regions having circuits, aqn the Lront surface of
a 5 seni corRRRAHIREmAG Cleda & cphore e asihd Aglaid fy11egt FREKERAF Gct eri sti cs
of the circuits in said resgectiv_e chighcf) rm r.egi ons,. and the step of

formng i de@ﬂﬁ“}‘%ﬂ H@ the kasgh markinggpe or the ink marking method

on a mark forming layer formed on the rear surface of said
semiconductor wafer.
5. The method of manufacturing a semiconductor device
according to Claim 4, wherein said mark forming layer is
10 comprised of an epoxy series resin to which carbon has been
added.
6. A method of manufacturing a semiconductor device,
comprising the step of grinding the rear surface of a
semiconductor wafer, after the step of forming a plurality
15 of chip forming regions having circuits on the front
surface of said semiconductor wafer, and before the step
of forming bump electrodes on said respective chip forming
regions.
7. A method of manufacturing a semiconductor device,
20 comprising, after the step of forming a plurality of chip
forming regions having circuits on the front surface of .
a semiconductor wafer, and before the step of dividing said
semiconductor wafer into said respective chip forming
regions, the step of relocating electrode pads in said

25 respective chip forming regions, and the step of forming
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10 surface side of said sem conductor wafer which corresponds to said

respective chip formng regions,
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said respective circuits which have been obtained at said neasur
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according to Claim 6, wherein said method further comprises
the step of forming identifying marks on regions on the
rear surface side of said semiconductor wafer which regions
correspond to said respective chip forming regions, after
the step of grinding the rear surface of said semiconductor
wafer, and before the step of forming said bump electrodes.
9. The method of manufacturing a semiconductor device
according to Claim 8, wherein said jdentifying marks are
formed on the rear surface of said semiconductor wafer by
the laser marking method or the ink marking method.
10. The method of manufacturing a semiconductor device
according to Claim 8, wherein said identifying marks are
formed by the laser marking method or the ink marking method
on a mark forming layexr formed on the rear surface of said
semiconductor wafer.

11. The method of manufacturing a semiconductor device
according to Claim 10, wherein said mark forming layer is

comprised of an epoxy series resin to which carbon has been

added.
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respective chip formng regions, after said bunp electrode are forned. 10

17. The nmethod of manufacturing a sem conductor device

accordi ng to: G

12, wherein said identifying marks conprise two-dinensional code narks

18. The method of manufacturing a sem conductor device

according to clalm

12, wherein said identifying marks are 15 fornmed on the rear surface of

sai d sem copduct ar meahel By mtaﬁafhe\sumglQgs@ﬁw@ﬁdué@orw&z%é hod of

manuf acturi ng a sem conduct or devi ce

ording to Calm 12
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i denti fyi ngcBRpk3sapg formed by the |aser marking nmethod or the ink
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semiconductor wafer,

the step of measuring the electric characteristics
of the circuits in said respective chip forming regions,
and

the step of forming identifying marks on the rear
surface side of said semiconductor wafer which corresponds
to said respective chip forming regions, said identifying
marks containing the characteristic information based on
the electric characteristic results of said respective
clrcuits which have been obtained at said measuring step,
wherein the step of forming bump electrodes are
performed in the wafer level.
13. The method of manufacturing a semiconductor device
according to Claim 12, wherein said method comprises the
step of relocating electrode pads in said respective chip
forming regions, after the step of forming said respective
chip forming regions, and before the step of forming said
identifying marks.
14. The method of manufacturing a semiconductor device
according to Claim 13, wherein said method comprises the
step of grinding the rear surface of said semiconductor
wafer, after the step of relocating said electrode pads,

and before the step of forming said identifying marks.
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15. The method of manufacturing a semiconductor_device
according to Claim 13, wherein said method comprises the
stepofformingbumpelectrodesonsaidrelocatedeiectrode
pads, after the step of forming said identifying marks.
16. The method of manufacturing a semiconductor device
according to Claim 15, wherein said method compriseé the
step of dividing said semiconductor wafer into said
respectivechipformingregions,aftersaidbumpelectrode
are formed.

17. The method of manufacturing a semiconductor device
according to Claim 12, wherein said identifying marks
comprise two-dimensional code marks.

18. The method of manufacturing a semiconductor device
according to Claim 12, wherein said identifying marks are
formed on the rear surface of said semiconductor wafer by
the ink marking method.

19. The method of manufacturing a semiconductor device
according to Claim 12, wherein said identifying marks are
formedbythe1asernmrkingmethodortheinkmarkingmethod
on a mark forming layer formed on the rear surface of said
semiconductor wafer.

20. The method of manufacturing a semiconductor device
according to Claim 19, wherein said mark forming layer is
comprised of an epoxy series resin to which carbon has been

added.
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