; #3%Re3eE>>?B"BPJEGETEL TI TLE OF THE | NVENTI ON A METHOD OF MANUFACTURI NG
A SEM CONDUCTOR DEVI CE BACKGROUND OF THE INVENTION s 1. Field of the

| nvention: The present invention relates to a technique for mmmmwmmmﬂm
sem conductor devices and, nore particularly, to a techni que
effectively applied to the technique of manufacturing sem conduct ofisd®vi ces

to each constituted in such a manner that el ectrode pads are relocated in

the state of sem conductor wafer and the bunp el ectrodes are f
relocated el ectrode pads. 2. Description of the Related Art: mm’”mm“mmmﬂ

sem conductor device incorporated into a small 15 sized el ect ron| C
such as a portarlgf[g FePEpﬂH IN‘J\EBSF?’%I e type information processi ng

term nal equi pnent, ort abl e C is
required to be made 6 ETHOR QF pgé&éﬁ&%%ﬁﬁ%@h(ﬁﬁgwéﬁ

seni conduct or device suited to such a demand, a 20 sem conduct or deV| ce
called CSP (Chip Size Package) type has been devel oped Concerning this CSP

type sem conductor device, s Lg%{gf ous structures have
been proposed and conmerci al ieézRe recgﬁqﬁc élgélld osed in N kkei

M cr odevi ce§ (Aygu§3e§1§ bESHfe f:??gnti?d?n 44 to 71) pubI i shed by N kkei

Busi ness - i cations t he new CSP type seni conduct or

devi ce (herel nafter grbkepredech® ﬁﬁvé@é%nlﬁaﬁét@% Y & SAHH fefird Udror
devi ce) manufactured by a manufacturing techni que according to which the

waf er process Smépuehctupiny peatessjuabort devpeekaged prmaness (post process
) are integrally put together has been developed. In this wafer-I|evel CSP
type sem conducpartieviaelyt e pl teehsiqee ehicheipadiags ivelyppppkiedt el y
the sane as the plane size of the sem conductor chip, so that this to
waf er -1 evel CSPteypke skeshwhgie tof mdarfas tauringe sepicondnrhedr deetcend
| owered in costs as conpared with the CSP type sem conduct or devi ce
(hereinaft & rePBFRePRD- 1k g 8Veh copnnpsetiaki TRfFads Péé%%’é?

t hat th sen conduct or ¢ roma 15

e conduct or vEFLPORESRath Ebgy ERt St SBLERBTLS (i vaLer S%& AR
S, LIpe oo COBSUEL RO ILEE Lapiko R oipkl HASR ETRIAL AU, 2
arrangement whi gh hayeripeibAr 88dtRE Refhtedi Ar£orm ng
A semiconductor device incorporated 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 Nikkeli Microdevices (August

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



20 surface being the front surface of the front and rear surfaces (one

maj or surface and the other pmjor surface which are opposed to each other)
of this sem conductor chip, and bunp el ectrodes di sposed as external
connection termnals on this pad arrangenent relocating |ayer. The 25

sem conductor chip conprises mainly a sem conductor - 2 substrate, a
multilayer wiring |ayer forned by stacking a plurality of insulating | ayers
and wiring layers on the circuit form ng surface being the front surface
(one nmajor surface) of the front and rear .surfaces (one major surface 5 and
the other major surface which are opposed to each other ) , and a surface
protection fiPwplbeaktor®, d1a.o EbedteY BSE Hipe iSEAYEPNENELAY dalide on the
uppernost wiring layer of the nmultilayer wiring | ayer, electrode pads are
forned, and, ”he]E%bn%ﬁF‘F’écéef)‘FE’E%‘ét’F%r\a?f|"I’5}ﬁerbg'1ﬁ}i d$R &¥BRhi ch to expose

t he electrode ads are forned., K The rrange rel oca l,ayer is a
| ayer for forffhgcer %?Y%Hngf)‘éﬁ%e ﬁ%ﬁ/tél yrzi%d‘}aﬁtj‘ftﬁct K Ri9der with

respect to t the Sem c nduc Chl The el ectrode pads
Ly

d
on the pad ar?%%@%%‘trﬁ% ?ecé %Ei%??\gt?a%Jrc eerctﬁ"i CLERY connect ed élo
h d f t t
the same arr ol ShEnFTER? S 0A8Sa P addTriE @%%dﬁ oL B8 s or -
h d d. Th
the printed obssuiis DOArd o O ! BESERENANSLAr sx'&&é Oxxcegynte e

bump el ectro S are orrre pads of the re ting |ayer

and el ectricathyrgis IRESAD 761 k@@”ﬂﬁ&é &fbrt 14 TiRIBt 3 MR OF t hidE
| NVENTI ON The present inventor found the foll ow ng problemati ¢ 25 points

prior to the gEyeéepmNbrothd hackalge iseMalr &Sty thd samesasianduct or
devi ce: 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 semiconductox 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



(1) The wafer-level CSP type sem conductor device is nmounted in the state
in which the bunp el ectrodes,are opposed to the nounting surface of a
printed circuit board. 5 Therefore, in the wafer-level CSP type

sem conductor device, it is necessary to formidentifying marks such as the
product nane, the conpany name, the kind of the product, the manufacture

| ot nunber, etc. The formation of the identifying marks shoul d desirably be
carried out before to 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 respecti v@ukftpater nd ket arer witdng daviesgfopmed By estéckBi%ed to 15
several hundreds of tines as nuch as those of the wafer state, so that the
treatnent becdriBdialbily edokBSULAbINGTFBERESHGNENeLELRY Ay S4FdOPhEN @ oSt .
The formation of the jdentif mar ks, in the wafer s%ate can be, executed

by form ng the-¥eepk qqﬂ%ﬂ%ih? RGP REIG TR KEont $HELFCEi(ORE BHIQhe rear
surface side (the other jor surface side f the, sem canduct or waf er
{ ) £
o en Tt onssFe 8 Die BRE L Y Ry S S Bl e B RO St et et on
h i it f i .hei f i f f
the fronts and hdshe e L8 10F A S LALD AR pIdRRs LA BRI, 7€) ©

surface whi chyRf €; sk fac PR tti%nemmowﬁﬁéd%ta%et%esmgede'ﬁi@r waf er .
However, the formation of the identifying marks in the wafer state is

perforned by yactumyexi Worihg B&pe£ONGHCPle »A@Eekmbsttmryaguy@y@hpck
stage of the 5 marking apparatus, so that, in the case the identifying

mar ks are foroedmaf haltiheyéerwiniimnlafet helttgrodecpidodaes foéhredpnmp

el ectrodes are apt to be defornmed; and thus, it becones a cause for

| oweri ng the yné} dimftheeuwdlaere- pbevtkecCEPN t §idken s dwincdmdubbdesdelicles.
Further, due to the 1o projections and depressions of the bunp el ectrodes,
t he rearl&urfatecse theedentEofairads anafermgseonBhle pag] ecrenggnent

depressed, so tgat rega dl ess, of m?ether t he_marking a angius is of the
contact type SELACALIAIGLRREE pbi At +RYCTyHRE rEORMAS FoHarhahe @395 or of
th - t . | nk.,j et .t1. i tc.,
dorective | danb il iaThotn Fufindlhg Bl (oRE, REEK, pLoBREE Bhieng ¢

waf er -1 evel @fe&f?@dé%@&@rlﬂﬁj@cth@ sdRYEERSuéBoT Qﬁ’l‘x’iﬁ;ﬂd- TheZel edPPode

sem conductor waters tend to be increased in diameter in order to enhance

the chip obtapadsgohatBe PHE, a2Panemeh€Stélo®dt ity Slajdie e conduct or
waf ers becone liable to warp, so that, as the dianmeter thereof is nmade

| arger, the tdiekhessadlytbenseatedntioctive ool eespomtimpsebecitomde On t he
other hand, the sem conductor device which is incorporated into a
smal | -si zed ePe8§rohi Ehappemierrdugidr 2 ids aaderraboed: atephensameg

ortable information processin
P arranging p:(L:tch ag 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



-5 term nal equipment, a portable type personal conputer or the like is
required to be made thinner., Thus, a back grind treatnent fox grinding the
rear surface of the sem conductor wafer for reducing the thickness thereof
5 needs to be performed after the sem conductor water is subjected to a
wafer prelimnary step treatnent. However, since the back grind treatnent
is carried out by vacuumfixing the sem conductor wafer to the vacuum chuck
stage of the grinding apparatus, so that, in the case 1o the back grind
treatment is carried out after the bunp el ectrodes are formed, the

t hi ckness of the sem conductor wafer becones uneven due to the i nfl uence by
the projecti oFEMhRRNEPEREYSRECDF t he bunp el ectrodes. In t he case the

t hi ckness of the senmi conductor wafer becones 15 uneven, Scks are apt to

be caused in the seh dhfviREBF-havet GSF FMEeoﬁ‘?}‘?W’B‘j{"&&"fro e¥iGR diShg t he
V16l d of ¢ he EEFof el t kS 14 Ge i HRtoD by BIee HFOoFBuBted. 20 (3)
v ko ar e f or BRRORRE EAE FSBPUGEANE RN ARATE BF % MECRERR EORAHCE GOk er t he
Tdents 1y hg il ReoPEEE: | fh B e B EE I SRR, 1"

sem conduct orqu@f eg, :ﬁpl%hﬁécéggaXYQkp§8Fm ifent it fh beks! Sy¥eh @GP type

sem conduct or devices 1§ | owered IS pol ut that, in a

sem conduct Ortﬁégr‘é%u'c"& M&htﬁer&ﬁ%{ahw&ﬁé“ Tthéq@ihdﬁéf tﬁe@bnocﬂ;c@?AM
(Dynam ¢ Random Access annry) an (Statlc Random Access 5 Menory) and

the |like are theongmipiCthrs 1die winises t etuas t The goesdcisn(parthal ly
non- def ective nmenories} are picked out to utilize them but, in the case of
utilizing theidentifginmgoessar phooldedes irablyrige canoied ot ibdiarmtion in
order to transmt the mat-wise information 10 (the partial state: Bank
partial , 1%ddr@5g1@gmgr3ﬂe-sgm@ponductor'wafer into the respective chip
forming regions, in other words, in the state of
semiconductor wafer. The reason therefor is that, after
the semiconductorwafer is divided into the respective chip
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



partial) on good or bad (non-defective or defective) of the nenory circuit.
In the case of the so far known nmethod of recording information in a

sem conductor chip, the anount of information is limted, so that the

nmet 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 or in accordance with the respective kinds is considered.
However, nmanaging the characteristic information in 20 accordance with the
order in which the sem conductor chips are placed side by side in a tray
results in the transm ssion of wong information in the case the order on
the tray changeposgsidntenerehaPtperyhaf rthadsegleendw@tencia¥ehg probl ens
such as the fall in the yield and 2s the |like. Preparing trays in the
nunber correspondi HgWeyeTr, the kpraatHPn paf thhe identd fydnonderks pHe
practical if the nunber of the kinds of products is %aken into

consi der at i onth&nHALRTaddPtPoAS RREACEREY BXeViepWPat 229 ci®he trays, the
information is |likewi.se |ost. Fur%heé inthe 5 %nf@r tion eﬁﬁrding
performed in 5SRAFRPALGELTCERLRY HECSLRRCBAGRERoTRYENI RE29DnTY TR

manuf actugi ng_infermati on_of the_sem conductor chips,.l I and no

i nformati on p@??&ﬂﬁﬁnappgrﬁgFﬁfz%?ig%a%f %QK} Sartica tg%ogggbgigggggntained;

and [ n add t1 0. hed BEORIRGIAR M CBocAl: sy b AU BRI L seprded | o

limted. It is an the present 1 nventi a tecHhni que

whi ch can enhapgephfis ¥i 6E€rQfes P& APAUEHOPe Ao Shfed AMHIRMuA) g6t of the
present invention is to provide i5 a technique which can stably and safely

utilize the ppetbaksps BHifds fofhtoRbpyeg MBI yoeed and iy hareeblieoks of the
present invention and its novel feature will be clarified through the

descri pti on i gsPheyppesichiicahdantanddehecascorpamtiary 2maranmuigs. OF the
i nventions disclosed in the present application, an outline of the
repr esent @t i veredestionls padbdepress exps s hadhaadung ledwstredesi, nthenet hod
of nanufacturingﬁseniconductor 25 devices, after the step of formn

g a
plurality of ERPP Supface FoERfmPHEATC 1R FRECEIRIIAMES PELIRETEA t he
front surface 05 ége front and [ear surfqgfs O%ﬁawﬁe 'coq;gghor m%fer, but
before the stgﬁ_o ?5?%?% ’ﬁﬁhﬁ 8irect TS Bif e %ghgitl e gﬁﬁﬁ ?orning
regions, thergnbs BraY 9844 PReHPract 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 semiconductor wafers increases, too.

On the other hand, the semiconductor device which is
incorporated into a small-sized electronic appliance such

25 as a portable telephone, a portable information processing



5 of formng identifying marks i'n the regions on the rear surface side of
t he sem conduct or wafer which regions correspond to the respective chip
formng regions. (2) In a nethod of manufacturing sem conductor devices,
after the step of formng a plurality of chip 1o form ng regions having
circuit systens on the front surface of the front and rear surfaces of a
sem conduct or wafer, but before the step of form ng bunp el ectrodes on the
respective chip formng regions, there is provided the step of grinding the
rear surface of the sem conductor wafer. 1s (3) In the method of

manuf acturi ng sem conduct or devices described in the neans (2), after the
step of grindtegmihel regripuweftace pbrihkblsaimopeuspoalnvabpputenese s
provi ded the step of formng identifying marks in the regions on the rear
surface side bhetlikesksriregudyietdro hafmadeobhimnen. r &fivensa dackespord to t he
respective chip formng regions. (4) In a nmethod of manufacturing

sem conduct or tHeatBent E0¥ egrin@ing dihefrgat mugacsplafr dhay of chip
formng regions having circuits on the front surface of 25 the fraont and
rear surfacesSBRiGORBRRTERDRIURERF {RF eredysing the th of

> t
di vidi ng the sem_,conduct or fer {nto the respective chip form ng regions,
Chere ared pro0ads PRedSt BB LY TRAE 5 HHo SARAINAIGHTE JARET S8 os. of
the circuits | n.the, respective.chip_ form ng regi ons._and the 5 step of

form ng ident%???%ﬁtﬁgr %_%d%?g?ﬂiékfﬁgﬁ5 r%ﬁi%ﬁi:ﬁﬁﬁzqﬁﬁ%drngtign based
on the electric chapaeyer! siifed G bncl oihgar EFREFhENE £ EMH fodbl al ned

at the neasuring step on the rear surface  Si( e sem conduct or wafer

whi ch regi onsoGeESREAIML 81k Rg ithe SEREES N Y €O Ralt@i ™ & & heSdh Oidm
According to the neans ( 1 ) , Wwhen the identifying marks are fornmed on the

rear surface shdekdrddecosaiecgningi 0g applaekitushesdumatel &6 thedessar e not
formed on the front surface side of the sem conductor wafer, so that it is

15 possi b e tbherbaekt gt hed def eatmeentoni ofc dihel diinm telagitteoddee whimgh woul d
ot herw se be caused by vacuumfixing the sem conductor wafer to the vacuum
chuck stage ofleabraderianp fppardi Ushe Fhickaesstoke thef eemicondugieor

i dentifying nar%s mgich woul d ot herw se be caused(%&zthe Zqﬁﬁrojections and
depressi ons of2fRE PBAPMES FRRECHIYH R et ol IC Sndt¥ert Rihi ch

proj ecti ons apgodent sl oRa 3 de LI 11° LOLGG! BTBcRIladeer epg ons o

the bunp el ectrodées can be pr a resul
sem conduct or y gVd £&8 t%?"tﬁ?c}@ﬁ@é@%@idthé%é%&ﬁ%r@dd}&&xowfa'i%rnﬁéé‘émés 2)

when the rear surface

15 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
the yield of thewafer-level CSP type semiconductor devices
is lowered.

20 (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

25 caused in the semiconductor wafer, so that the yield of



- 10 t he sem conductor wafer is ground, the bunp el ectrodes are not
formed on the front surface side of the sem conductor water, so that the
uneven thickness of the sem conductor wafer due to the projections and
depressions of the bunp 5 el ectrodes can be prevented. As a result, at a
dicing step for dividing the sem conductor wafer into the respective chip
formng regions, the occurrence of cracks in sem conductor wafer which
woul d be caused due to uneven thickness can be prevented, so that the yield
of the I 0 sem conductor devices can be enhanced. According to the nmeans ( 3
) , when the rear surface of the sem conductor wafer is ground, the

i dentifyi ng nahksvadiex 41@velof sRdype ddmeicaaiucrf degisedasolovered.

sem conductor water, so that it is possible to prevent the occurrence 15 of
cracks in the sem ¢bhdicisrpaditsd ehitchhadbulia deamigaiupion deyhee
concentration of the stress on the projections and depressions of the

i dentifying nhRKehigl o memoi ClERELy enahods ¢ - Semidc SRANc{BY#BYF ces can
be enhanced. According to the nmeans (4), it becones possible to 20 manage

t he seniconduE?B@OBe%?%%%siMe%PEYhtea%c%%W%ahi%ﬂﬁ%Wtﬁ%?ﬂﬁmi%ﬁciﬁ%MUCt
information, so that the sem conductor, devices can be stably and safely
managed w?thoﬂ?m%Etha%&aEE% i%k%n%¥%b+%F?%PRF?F%£sa%L&ﬁ? THE S ntra-tray

P O Pandl B & Bhes ETe Ty (RHILE Hther Bnes ke ey TRHeR PE | & gsed as a
t to be i i - : .

BESCR P ON CRETRES Dl eh 4 78 Bdn TR 2 b0 BRNEREE O e EEE R o

devi ce bei ng @ReRTLOI IBNLeOEsERBY PESSEELoFAVEN ARGe &h&un® éF @ bottom

vi ew of the sem conductor device

information in order to transmit the mat-wise information

10 (the partial state: Bank partial, address partial, I/0
partial) on good or bad (non-defective or defective) of
the memory circuit. 1In 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 trays 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 tray results in the
transmission of wrong information in the case the order
on the tray changes unintentionally, thus leading to

manufacturing problems such as the fall in the yield and

25 the like. Preparing trays in the number corresponding to



bei ng the enbodi nent of the present invention; 10 Fig. 3 is a sectional
view of an essential portion.of the sem conductor device being is the
enbodi ment of the present invention; Fig. 4 is a sectional view partially
enlarging a portion of Fig. 3; 15 Fig. 5is a flow chart for explaining the
manuf acture of the sem conductor device being the enbodi nent of the present
I nvention; Fig. 6 is a plane view of the sem conductor wafer used in the
manuf acture of the sem conductor device being the 20 enbodi nent of the
present invention; Fig. 7 is a plane view of a sem conductor wafer for
explaining the wafer prelimnary step treatnment in the manufacture of the
sem conduct or thevk trdp el garid adnbBanaernt oot ke he eyaaticaledfi®ie 25 Fig.
8 is a sectional_ view of an essential portion - 12 of the sem conductor
waf er for expPBPREEQT Hee kdnde df BEPATRES ySstadien +BRP FORE 1ARTARECON/

manuf acture of the sem conductQr device being the ephodi nent of the present
Thvention: s FPQ. 1B AGALE Labe (RN CHEGWABE SHPHLREH OGPl DFAYS

the information is likewise lost. Further, in the
5 information recording 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 object of the present invention to provide
a technique which can enhance the yield of semiconductor
devices.

Another object 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.

Of 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



of the sem conductor wafer for explaining the step of form ng the pad
arrangenent relocating |layer, in the manufacture of the sem conductor device
bei ng the enbodi nent of the present invention; io Fig. 10 is a sectional
view of an essential portion of the sem conductor wafer for explaining the
step of formng the pad arrangenent relocating layer in the manufacture of
t he sem conduct or device being the enbodi nent of the present invention; 15
Fig. 11 is a sectional view of an essential portion of the sem conductor
waf er for explaining the wafer rear surface grinding step in the

manuf acture of the sem conductor device being the enbodi nent of the present
i nvention; 2ddining pegsons d@stingred radidnwspstems essdire fapnpenrifgeeof t he
sem conductor wafer for explaining the mark formng |ayer formng step in

t he manuf act Wfe tde iﬁ@n§eﬁn@oﬁ@ﬁﬁnﬁﬂfﬁﬁ§ﬁsc@fb@i$@WkQR93§ﬁﬂﬁﬁ ¥erfeIof t he
present invention; Fig. 13 is a diagramshowi ng an outline of the 25
constituti on Rt RRE S dshdfGR e frdREmdPguPIRG SpESFaPHEs- oB3the ysed for

t he manufacture of the sem condyctor devi ce being the enbodi pent of the
ot e L ashctiNe SR Aot Satean vt DEEa L RS o hhEa HEe v er

PLOVLIG Lot o Sl e SN AR 5oL U PRILSODANEL o Sdevics be) 1o
ot conductorBERT, TR L MAE KO BB Ll Rt e ©f
Fig. 16 is aqianapddiiv« (e SePaeIC s p'@behing regions.
(2) In a method of manufacturing semiconductor
devices, after the step of forming a plurality of chip

10 forming regions having circuit systems on the front surface
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



for explaining the bunp el ectrode formng step in the manufacture of the
sem conduct or devi ce being the enbodi nent 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 conduct or devi ce being the enbodi mrent of the present invention; Fig. 18
Is a sectional view of an essential portion zo for explaining the dicing
step in the manufacture of the sem conductor device being the enbodi nent of
the present invention; Fig. 19 is a sectional view of an essential portion
for explaining the pickup step in the manufacture of the 2s sem conduct or
devi ce bei ng tedoeebdtienehep off tdie iglieagenhe- samiconduwent marferFigto20 is a
sectional view of an essential portion for explaining the jig packing step
in the manuf adhgr gesbechdveeahipnfornbng desd tenheitpuenérenbsaviend of the

the step of measuring the electric characteristics of the

circuits in the respective chip forming regions and the
5 step of forming identifying marks containing the

characteristic 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 electrodes 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
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5 present invention; Fig. 21 is a flow chart for explaining the manufacture
of the nmenory nodule in which the sem conductor device being the enbodi nent
of the present invention is incorporated; 1o Fig. 22 is a sectional view of
the nenory nodul e i n which the sem conductor device being 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 conductor manufacturing 15
apparatus used for the manufacture of the sem conductor device being the
enbodi mrent of the present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The constitution of the present invention will now 20 be

descri bed t ogehbhesemiddndirtomueféoriscgroyndg tdue bume elecdmodes anewhi ch
the present invention is applied to a wafer-level CSP (Chip Size Package)
type sen condnotofodeed c; the fhentdsawifiage §bdde delthiebs engichrduober f or
carrying out the invention, those portions which have the 25 sane functions
wi || be refereated. bgoteatdie nepepantlicknegss ofnghera¢sicondpeteby omt
the repetition of the description thereof. Fig. 1 is a plane view of the
seniconductorWaéﬁrc@u@WFQﬁFhQsPéﬁjéﬁﬁéepﬁeﬁ?dcé%34ﬁ§ﬁ%QQ§eﬁ¢ theeRE™BNn, Fig.

2 5is a bottomview. of the sem conductor _device, Fig. 3is.
5 eTectrodes can be preventedt. As a resul{::, %t a dlClng step

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 semiconductor devices can be enhanced.

According to the means (4), it becomes possible to

20 manage the semiconductor 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
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a sectional view of an essential portion of the sem conductor 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 1o type sem conductor
device 20 of this enbodinment is formed with a plane shape of square; in
this enbodinment, it is fornmed in a rectangular shape of, e. g. , 5 Mmmx 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 1s 16 for relocating pad
arrangenment 16 which layer 16 is fornmed on a circuit form ng surface 15X
which is the front surface (one major surface) of the front and rear
surfaces (onéandlsd sdongsesanithathéhet fervenience difexrse finhen Bk dsopposed
to each other) of this sem conductor chip 15, and 20 a plurality of bunp
el ectrodes 1MsREFGsadrast @ denancespptet FAninter @ REMEY By ke pifd
arrangenment relocating |ayer 16. The sem conductor chip 15 is forned with
t he sane pIaﬁ@hﬂ%ﬁ?@s the plane size of the sem conductor device 2s 20.
The sem conductor chip 15 is of a constitution, as - 16 shown in Fig. 3
and Fig. 4, conprising mainly a sem conductor substrate 1A, a multilayer

nd Fig. 4, comprisit serm conduct or subs :
bl Ur i (57w ri ng. | Byer s SRAEERDBPER7BELENT PEcRiE BRIBNCEN S 0l Cui

f ' f bej i f |

o or Sur T ace and TR ot Rer ETS YeEREES sl iR AekaRR U CCT 1)

of this sem cgpdygisy; tyatigd fpr&'@xta SWdaseprotection film3 formed
i ng | 2

so as to cover this nmultilayer wri ayer 2. to fhe sem conductor

substrate | A is farigd 0fis §0poeXITR} ow FINQGEYSéML EbRGuStLT CaRidde
insulating |layers of the nultilayer wiring layer 2 are forned of, for

exanpl e, sililmingxilte dndadbiment lof e Wydsemd dywenitdioni;he nul ti | ayer
wiring layer 2 are fornmed of, for exanple, is alumnum (Al) filns or

al umi num@l | oy (fiB¥s, Znd wheestribaed piewecfiam ¢ssenBial porwiean of, for
example, a silicon nitride film In the central portion of the circuit
form ng surf &l tde saRiceprdioHeK ETicenPPing 15 Hg?@wlﬂ‘%ﬁ%efaﬂtﬁ urality
20 of el ectrode aqi 2A arranged along the long side direction of the
seniconductcnp¥ﬁ€%9 E%HW$Qﬁ%ﬂé%i ty of electrode pads 2A are respectively

e R R S R A
surface prot eégf@_{br{ idfnlsid‘.orjtpd as the upper | ayer thereof, - 17
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
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and, in this surface protectionfilm3, there are formed openings 3A ( see
Fig. 4 ) which expose the surfaces of the el ectrodes pads 2A. The pl ane
shape of each of a plurality of electrode pads 2A is nade into a square
shape of, for s exanple, 25 umx 25 8m Further, a plurality of electrode
pads 2A are respectively arranged, for exanple, at an arranging pitch of
about 85 gym On the sem conductor chip 15, a DRAM (Dynam ¢ Random Access
Menory) of, for exanple, 64 nmegabits is formed as to a nenory circuit. The
menory array of this DRAMis conprised of, for exanple, four banks. The pad
arrangenment relocating |layer 16 is of a constitution, as shown in Fig. 3
and Fig. 4, cofipthsisgnirrondycaoriwsfieatfoy éxqybaimlideruted wafearhe surface
15 protection film3, a plurality of wirings 7 extending on this insulating
| ayer 6, an ipselantingryayeepstifeatmenbnin Hehe meanwfdginteyel tieso as to
cover a plurality of wirings 7, and a plurality of testing el ectrode pads
9A and a pl ura¢rigonfuetertdedic ®atsingBtheremkodbnenie Afphbe PE§RENR0 of the
insulating layer 8. one end side of each of a plurality of wirings 7 is

el ectrically Ba@eREePAni cal |y connected to each of a plurality of el ectrode

pads 2A through the, openipng 6A forned in .the insulating l.ayer 6_and the
openi ng 3A fornmed P59t n?the IFFHACH LM OF AR FPECTFRRL RAEFIR¥Nd si de

f 18 h_of th i, 1 7 i i ly . hal f_J h
DunBer of a pthrahre SEBECAPURREEE o ll St ERTRLRA T B & The two
[ 1 i.d ] . i X i h h
end o db of - chehmaRBPe BB narERRaSRERE S il S hn WHA L 00 PN
side of the tmang%gg{&& efpeﬁsdséﬁﬂaoﬁa%opfdé@fcéS@é&@wtor device 20

(see Fig. 2). Ity of testing el ectrode pads 9A are each

el ectrically amdofembabi 68l theCppgehedifive®Poend side 10 of each of a
plurality of wirings 7 through an opening 8A (See Fig. 4 ) fornmed in the

insulating | ayer 8rid.plarid id pectiehedt vbee phids: @Bsanéiedcpoetiotrical ly
and nmechani cally connected to one end side of each of a plurality of
wirings 7 threfighhansepéapngueBofrseeier gfop)explatring the e sl ati ng

| ayer 8. These testing el ectrode pads 9A and these e] ectrode pads 9B are
respectively ?%Fﬂéﬂgo%hSnEaﬁnarFﬁég§%ﬁ%tI%?%QQaﬁ?ESt%§¥?%gl%l rode pads
9A are not forned_.in, sonme gaﬁgs. To.eac% of a @Iuraliﬁ§.of gﬂgctrode pads
9B, a 20 pl urBfPEEeGE bEnBteFBE: PEUESCTI A 2hodRt 28 B5xt8Y nalt® connect i on
term nals on éﬂﬁo@ eQErE@gﬁﬂgnbrég R€a§£98n{$8§r 16 are electrically and

ed. Each of "a p

nmechani cal 'y connec _ lurality o blunp el ectrodes 11 is forned
of a netgd mat erlabigavmgi@acgga?%hlaqnvpéw é OrarP6aFen® iad3pdptf¥h% oOf
n).

|l ead (Pb) and 37 [wt% of tin (
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
inventiorn;

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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- 19 The pad arrangenent relocating layer 16 is a |layer for relocating

t he arrangenent of el ectrode. pads 9B having a large arranging pitch with

respect to the el ectrode pads 2A of the sem conductor chip 15, and the

el ectrode pads 5 9B of the pad arrangenent relocating |ayer 16 are arranged

at the same arranging pitch as the arranging pitch of the el ectrode pads of

the printed circuit board on which the sem conductor device 20 is nounted.

Each of a plurality of electrode pads 9B is arranged, io though not |imted

tothis, intw rows at the two nutually opposed | ong sides of the

sem conduct or devi ce 20 al ong the respective |ong_ sides as shown in Fig. 2
The el ect r JtREDLPS YRe MR adEF HUGR gg dhgr sembeenAUC AT dEVARGIRREY t ch of ,

for exanple, about 0.5 mm The pl ane shape of each of a 15 plurality of

el ectrode padsh®pemkodbrert oh Bheipedsent tvenfii@ist er of, for exanpl e,

about 0.25 mm Each of a plurality of, bu el ectrodes, 11 is_fornmed, for

exanpl e, in a bal IFEkhagd Hd PRSSBRGGHIC VLAY IAte APt BRIt PREAIRAUI ati ng

I 8toit i ghest [ i, f | e, bout, 0. 1 In Fig.
27 onl'y 22 bURPIEREEhASdos D 1 & TeBARYF B CEEE I CHRGIHLISHRAMARR t he
d i ng, t, dj il DRA| . ihts . h t.0 60.el ectrod d
ot and-bup Sttty e PR U AR SRR oy er 16
the - 20 insul atig |2ues 20p808ohes pH AHENGehYBhafoPoF fofdRd of 2

mat eri al having a l'us o asticity as conpared wth the silicon

nitride film gagd éﬂﬁ.&;ﬁhﬂi@@h@xﬁlgﬁkiﬁé Bt 18I €8¢ nlatiuddc@Vird 81 Hlee

concentration on the np el ectrodes 11 of the stress caused by the
di fference i nsdmpddmduCEPANES LIt Mdell ngespedmBba intentpibifnt Bd sidsent board

after the sem conductor device 20 is nmounted on the printed circuit board,
and the insulatvemgtieyer 6 and the insulating |ayer 8 are fornmed with
t hi cknesses |arger than lo that of the surface protection film3. In this
enmbodi mekt , each ofighel$ nbulatilipd ayjew efatbet pemiaenductoy waker 8 is
formed of, for exanple, a pol%i m de series resin; the insulati n% | ayer 6 is
formed with atQ%hi BKPEREPHRY $8¢ RUBRFecUIRAR A D E IREN W% t he
i nsul ati ng Iaaerg 18 clﬁ ig (f)grgﬁd s\(\él;tlh g&uhié:kpeciesvofé 1;‘eo.r e>gﬁ<'}1 | e, about 5
to 10D um. &N 7 %57 r'e’formed o1 ot earﬁﬁe, chfbgpe”e?Cu) filns
having a hi ghyongliedivi LY. tBe,£d Eogrfv&?@ﬁo B are formed, though not
limted to this, ojf’“{_a | am nat egp‘?l%?nﬁZO orned by successively stacking,
for exanple, a chrpfglm7 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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(C ) film an alloy filmconprising 72 at% of nickel [ NN ] - 28 at % of
copper (Cu), and a gold (Au).film respectively, in order to secure
wettability when the bunp el ectrodes 11 are fornmed. The gold filmdiffuses
into the bunps when 25 the bunp electrodes 11 are forned, and it nostly -
21 di sappears. As shown in Fig. 3, on the rear surface 15Y of the

sem conductor chip 15, a mark formng layer 10 is forned so as to cover the
rear surface 15Y. This mark formng 5 layer 10 is forned of, for exanple,
an epoxy series thernosetting resin to which carbon has been added. The
epoxy series thernosetting resin has a high adhesion to silicon, and

t herefore, thenvemkidmym ng | ayer 10 can be suppressed from peeling off. 1o
As shown in Fig. 1, on the mark form ng layer 10, an identifying nmark 12
and an identifyi ngFiher k203 sapeseot henal Thiew déhanf gsagnivbak pxtiiorconpri sed
of a mark indicative of informati on common wi thin one sem conductor water
such as, e.g.for kel ioy thei tig ippekina REepr bt dde nanefacheraPonpany
name, the kind of the product, the manufacturing | ot nunber and the |ike.
The identi fyiHye ngehiaanductohpiewie dfeing vidialisrhnsdigieart éddéhfar k whi ch
allows a | arge anpunt,of information to be recorded with a small area. In
this identifyPhgSFRl k1A%t HR e are recorded the 20 infornation peculiar to

t he sem conduct or devi 20 such a ., th artial product .information
(the partial state Jrngrﬁkli)érﬁ%"f ?ﬁgﬁgr"ggseﬁgf?&é}n?%}’(? rﬁ%f?"ffaacfh}reof t he
DRAM and the |} f i [ £ Wl . i.s forned by the
| aser mar ki ngé)#rekf%%ﬁﬁl %ﬂog}ge&%ﬁ‘?ﬁ? n%’?%iﬂ %%B&bﬁ%@c]noéﬁﬁ&%ﬁe%%r ocess.
The | aser Markiige-tKe embd&ihock i S & tgyggéﬁgxyﬁ#éukﬁd%\yy ch a laser
beami s irradiate% to tﬁ% surtace of Bﬁg mark form ng ﬁégion to burn the
portion irradigéegpatsbespe | aser beam whereby nmarking is nade. The |aser
mar ki ng nmet hod does not require a cleaning treatnent before the marking and
a dryingiareat nentFadgt €22 tie araekthgnaandieafd rtheheemarki mgduldaein

di sappear ance phenonenon that the identifying mark disappears is hard to
take place. Nelkichtthe genitanduronidenicedbeved et ¢prdlnenwafcihe evel CSP

type sem conductor device 20 will be described by referring to Fig. 5 to
Fig. 20. Fig.PEefenty $N¥RPEHAR 19 oknBRA ¢y 13 nanuf acture of the

sem conductor devige, Fig . 6 is,a plane view of the senm cQ ctor wafer
used for the nanufgi?Ur%90+St%eglag§£m showing an oé%fﬂne of“%ﬁe
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
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1s sem conductor device, Fig. 7 and Fig. 8 are a plane view of the

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

expl aining the el ectrode pad arrangenent relocating step, Fig. Z1 is a
sectional view of an essential portion of the sem conductor wafer for

expl aining the wafers rear surface grinding (back grind) step, Fig. 12 is a
sectional view of an essential portion of the 25 sem conductor wafer for
explaining the step of formng the - 23 maxk formng layer, Fig. 13 is a
di agr am show ngmanabsitid hbepéby v idohbe itapstdrt ioh ¢ Hidéheche sonthict o

manuf act uri ng apparatus used for the nmanufacture of the sem conductor

devi ce, Fig. tHersoh.perspective view for explaining the 5 wafer probing
test step, Fig. 15 is a bottomview of the sem conductor wafer fox

expl ai ni ng the narRifg btep,a Mipnel o igwd ofi §he1geniecndprbee dREFdf the
sem conductor wafer and a sectional view of an essential portion thereof

for expl ai ni nghi®R bEndn febRdrante 9L tihg Prespstaiseeht 4aBr HdJview of an
essential _portion of the sem condyctor wafer. for explaining,the_ djcing
Step, Fig? 19- A dREET ORI \R ot SSTIGSOSNERE ABVLFS F o8- ekpH&i ni ng
the pickup step, apd Fig. 20 is.a plane view of an. essential portion for
expl ai ni ng thd F Qb%%ﬁ?nﬁlEYe%? i§ ?f?%ﬁ%l%i gﬁék&PQr? itJ'® 6, as the

sem conduct or 1 to (sem uhstrate) 1

havi ng a thi Cﬁ‘%@ig{’%‘??‘:?gg ggg%%é,égﬁ?é'?zﬁ ﬂgmcagn co%{pnra}glsilaﬁlger“ﬁl
nonocryst al | '?Srﬁ&éﬂ?%h?a:@é?ﬂ&?&dpo%fén dheppemgonductor wafer 1 is
subjected to the 20 water prelimnary step treatnent <A>, whereby, as shown
in Fig. 7 and Fig.a8, sRowhUi@liiy. of 6 wifgar oi,ngheeghoas-tebayi ogp DRAMS as
circuits are fornmed in a matrix-wi se state on a circuit formng surface 1X
bei ng t heo f r ohypewdmimr{dinst omader iser 2 @ad) tofistdmbddiomntanid feamedurf aces
(one 25 mmjor surface and the other major surface which are opposed - 24

to each ot her¥ibh ahplaesi srpRi@brsauare; Ln cads embadpmenkli iy &8 chip
formng regions 4 is disposed in a state spaced apart from one anot her

t hrough di ci n§CFRgHokR § restiamayd are§hons 9f 6 §-0f- c it Png & AB-seff@onduct or

wafer 5 1 . Bagh;00n8uRtyEAddYe®h o hiRf 9 BLAGIEOE 2R, 4d $nboLEY

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 ma‘jor surface and the other major surface which are

opposed to each other) of this semiconductor chip 15, and

20 a plurality of bump electrodes 11 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 semiconductoxr chip 15 is of a constitution, as
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by formng mainly a sem conductor elenent, the nultilayer wiring | ayer 2,
the el ectrode pads 2A, the surface protection film3, the openings 3A and
the like on the circuit formng surface 1X of the sem conductor wafer 1. to
Next, the pad arrangenent relocating |layer 16 is formed on the respective
chip formng regions 4 <B> Specifically speaking, first the insulating

| ayer 6 conprising, for exanple, a polyimde series resin is fornmed on the
whol e surface of the surface protection film3 by i5 the spin coating

met hod. The insulating layer 6 is formed with a thickness of, for exanple,
about 5 Vim Next, the openings 6A which expose the surfaces of the

el ectrode padsh@m aire Figyned and thig - dsulcamprgsiagemadnlfig. 9 shows the
steps carried out so far. Next, on the whole surface of 20 the insulating
film 6 includerierdugiiayr isgistaatichd Adepanitngsl by er orinihplayer opper (
Cu) filmis fornmed as a conductive film by the | ow_pressure CVD (Chem cal
Vapor Deposi ta@risehf & rivgadgdn &f Agswdehéng Nexerst ABAdcBpper filmis
subj ected to patterning to formthe w.ring on the whol e

25 7. Next
surface of tRMYYARLIEE Wigipgykayers wagch af%é]et‘:i@ieﬁ’&léﬁg}’v\ﬂ??ﬂ@%d PNt he
S o e oo Csi . e IER . L
formed byt h SHEFHGatPRE LAY RREATRAT LI REOT &y BTTBAS Gorhsd w th a
thickness of .. fof, eaﬁa@ﬂg!gggf gx?% L2859 %]ée ,}xN%ﬁoE %ﬁgfggg%nﬂgst%_'%%@y ch

expose the one-end sid WTi n gs ICh expose

the other- e”‘i’ne?‘jn&essx‘iﬁfé&-e.vm {5 e/ cﬁfg%.sfe%lr 'E%deaEJ‘ﬁXEEth?&t Be wheke surface

of the insulatimng layer 8 including t interiors of peni ngs 8A and

the interior s&iiddigReiy Baps8Bata £A) amaunsu@ithcle prvbtédr sbh ®ilnd film
conprising, for exanple, 72 at% of nickel (N )- 28 at$ of copper (Cu), and

a gold (Au) f3 |fiomiel SC@eSsovebyest abkednul espepdt welying A dymaa

lam nated film Next, the lamnated filmis subjected to patterning to form
t he testliong éthestseodeopddstdA sundst hat elléct s athernpati o f9BfoZ-ex@ansleguent | y,
the pad arrangenent relocating layer 16 is fornmed, and at the sane tine,

t he el ect r od@\QRRIBYHE HeMiingy sl iganandihey LgisudAtiaggdryYergn ofh&hgr r angi ng
pitch of the electyode pads, 2A_are faornmed. The steps which havi so far been
carried gut &‘E@W% VR P9 fRYS¥o N&HE TRIMERoML /i A9 §X2MP Crhe rear

surface 1Y Ofﬁ%ﬂte%&?rg)ﬁg&dﬁl%[s,,V\?\th.rlel.tih% %(}_tmg tl% ggfgr g§s%htehe t hi ckness

t hereof <C. I's enbodi'te gr i ndi is-carri out until the
thickness of phfye: SEM)SONAUGHRY 1RfaF zlati%c%ed‘;%rf,e&%'fple%am§ﬁ‘él}t 400 gym

25 In this step, the sem conductor wafer 1 is -

15 aluminum (Al) films or aluminum alloy films; and the
surface protection f£ilm 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 £film 3 formed as the upper layer thereof,
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vacuum fi xed to the vacuum chuck stage of the grinding apparatus in the
state in which the circuit form ng surface 1X side of the sem conductor
wafer 1 is opposed to the vacuum chuck stage, but, since the bunp

el ectrodes (11) 5 axe not formed on the circuit formng surface 1X side of
t he sem conductor wafer 1, the thickness of the sem conductor wafer 1 can
be prevented from becom ng uneven due to the projections and depressions of
the bunp electrodes (11). 1o Tn this step, since the identifying marks (12,
13) are not formed on the rear surface |Y side of the sem conductor wafer 1
when the rear surface | Y of the sem conductor wafer 1 is ground, the
occurrence ofamdacks tihist herf§emgecpndtuecbionaf Eim B ,wihelrewenedf @tmed wi se be
15 caused due to the concentration of the stress on the projections and
depressi ons ofpPemengiad i(Feenfigurks which exppsedrheEugy ed.thmen, as
shown in Fig. 12, the mark formng layer 10 is fornmed on the rear surface

| Y of the serfL@wEiR{®F PREFIA 20 Theshlage shapsef cakd A PLIF bt | ¥

t hereof <D>. The mark formng layer 10 of this enbodi nent is forged, t hough
not limted tQFf tPHeCLIRA] R@dSedP 4§,Pade 17t FH@%@nﬁgéﬁﬁuefor Wafer 1 by
t he spin coating nethod usi n% a thernosetting resin conprisj n% an_epoxy
series resin ¥R ZBaBoh 22ndn 25 FAR thegant P A REvel BekrPdRided, and
t hereafter, he -, 27 treatnment Jjs carried. ou o] en the

her moset ¢ ndP 3881 7 aFe AP R el TG o SBHE T oA 11 i s
step, the ser’gﬂa&qufé&r Ml’?rof‘ §1§o CaIm fixed to the vacuum chuck stage

of the filmformn parat us m‘%/t?e state in which the circuit form ng

surface 1X thereofoj) $RPBEAEHohAE BB VACHY NS NE AR Ak 399 n AUl ROAASNE
circuit formng surface 1X side of the sem conductor water 1, the bunp

el ectrodes ( Adcesargenmty ¥ afyedorsexbhplel he4 nadaldiaraning ftbayed 46€ can be
formed w thout being 1o affected by the projections and depressions of the
bunp el etd r odesméndyy Thecwir k fIhenimegoryy errby wdy thliso DREM disned in such
a manner that a resin filmconprising a thernosetting resin conprising an
epoxy series ?%Pﬁlﬁ@dvmfchf%%rwm%r be@hr eiled i s bonded under

t herno-conpression to the rear surface 1Y of the sem conductor_wafer 1. In
this case, it is arsd PIRFHFENIPERY rﬁ‘?]jrféc‘?'ﬁ'?(g flcﬁifﬁﬁg{]éjajg/%roﬁfvm t hout

bei g af fect egoye 106: PLA) o84 | AMSAh 430 255R0 rRG. L B BBRBrEbesyT odes

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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20 Next, a wafer probing test <BE> and marking <F> are carried out by using
a sem conduct or manufacturing apparatus 30A shown in Fig. 13. The

sem conduct or manufacturi ng apparatus 30A conprises a wafer probing test
portion 31, a marking portion 32 , a |oader portion 3 3, a 25 buffer
portion 34, an unl oader portion 35 and the like. - 28 The | oader portion
33 feeds the sem conductor wafer 1 to the wafer probing test portion 31.
The buffer portion 34 accommopdates the sem conductor wafer 1 which has been
treated by the wafer probing test portion 31 and, 5 thereafter, feeds the
accomodat ed sem conductor wafer 1 to the marking portion 32. The unl oader
portion 35 aceadhuoehtEdwadheriseimasordattioh aakteppprokivatady bekh ineat ed by
the marking portion 32. The sem conductor manufacturing apparatus 30A of

thi s enbodi nefite pitbeheofl @ pabrRalisyt pé wiaingsrt dée leddeubfte e

sem conductor_wafer 1 w thout reversing_the upper. and | ower sides of the
seni conduct orL R ef ide i dhhded st uaddat e8Py efindondt 81deF odf righe est
portion 31. In the fer probing test <>, first the sem.conduyctor 15 wafer
1 fed from t REMERRALGHRT ARy i 20/ \uitlintioBEPED i A0enPERAAD st age
31A. The yacuumf.i xi ng of ihe sem conductor fer is, effected in the
state in which tmer ‘%Vals’hjrl?%c"élqw%% tHé &&%88‘&&1?& gpe %é‘?r (ilqrgg opposed

to th ' tituted

0 a5 10 ba. MUADI € HERE S VU B | P Te B She AT edtt G and the 2

direction (theNesdhsdded- r@g‘;l@@)zo Agé)é/@ M}f_ vacuum chuck stage 31A, there
6 T1 support

is disposed a probe card 3 xed to stand 31B. Next, as shown in

Fig . 14, the vacAum ¢RATkept Pt SIN AP dTed SR gAY Qaeh daled

sem conductor wafer 1 to the probe - 29 card 36, and, after the

posi tional alelgpurenically hendarectondiucldly waheectedndot brependesoded 36 i S
made, probe needl es 36A of the probe card 36 are contacted with the testing
el ect r ode® padsft Bmdhmottha phipalbtyiafywiedgingas? A rmfgh e epenénadiict or
wafer 1. Then the electric characteristics of the circuits in the
respective chi$P®8idi-nd) fOMGissin theelpakalk bip BRysri®st &Pbpertitral Iy
connected to the.probe need| es_36A of th obe rd 36, and fhe
characteristi® Fr]rgSSﬁﬁijcﬁ?clﬁéB(f%e%cﬁh FﬁgggFéE?&iX W%@F%’H‘%ﬂ]& resul ts
of the respect, i it Sl d i i i r.dj evi ce of
the tester _to%égi{]ﬁ%&%\ﬁ?#ho_ ?ﬂ%seprg&slgélggnda e%nﬁoé%%%%ﬁ&%g%?%g%ec ﬁlgve chip
form ng regi onsgdroldyn tdh Sogéebhgtde GEaslas; perd pigimked od hheron-defective

products, 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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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
accomodated in the buffer portion 34 and, thereafter, fed 20 to the

mar ki ng portion 32. In this case, sinultaneously with the feed of the

sem conductor wafer 1 to the marking portion 32, the characteristic
information and the positional information of the respective chip formng
regions 4 in the sem conductor wafer 1 are transferred to 25 the marking
portion 32. - 30 As for the marking <F>, first the sem conductor wafer 1
fed fromthe buffepngophofe S dendRCPuTddatatd 423 oxaguuiLchunkyst age S2A

The suction fixing o e sem conductor wafer. I is'effected in the state in

which the cirggitréndcdi tﬁéréﬂ%zgjei‘né?xft 6 PR I1TRFCARIYEA OB RInd | S
opposed to the vacuum chuck stage 3ZA. The vacuum chuck stage 32A 1s

constituted sg lascd® akeangiall®itdh WhehXxasphidieeb e AN&cthedé gadect i on
simlar to the above-nentioned vacuum chuck stage 31A. Underneath the

vacuum chuck 3phage SRA sdmicondsetowstiild atgr addHtardedependdagpads ror 32D
are di sposed. Next, the positional information of the respective chip

form ng regi o8B of ithecpad entre glememtt hel post ingialyecobf dinead esanged he
circuit formng surface 1X of the 15 sem conductor wafer 1 to the

posi tional coafdibatseneonrrhagisgrpiiel acetbe ahraneing @idwdt of Waker 1,
and, in accordance with the thus converted positional information of the
respective chPpeFbrAfiRgPaeyivhdhe pratrdedtreyihdantiko#myhasht Bifi ng t he
characteristic infornatjion hased 22 op the electric characteristic results
of the respec??Wéc8P$§ﬁ#?§ BY &F Fiedby® tARUMEFEr probing test are formed by

the |aser marking BEEROM: Wb EOET 80) g8 R0-Hhed SaesusTace Jangide of the

sem conduct or waf er regi ons correspon the respectiv

forning §ggi oeﬁo&gh%eiimewa i thig, P tubUrdiieat eRelthR hBhasuyface 1Y
side - 31 of the sem conductor wafer 1 which corresponds to the

respective chpppboefli DEn§egi@es It ,tH& ndnidhuyited Heikieel20SH08hE9
i nformati on common in the one sem conductor wafer 1, such as, the product

name, the conpheyaspetiveeldnyisidesiad sicopn dducig. 2he Temalactuodag | ot
nunber, are al so
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. Each 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 reloccating layer 16, the
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formed by the | aser marking nethod. The identifying mark 13 is conprised of
a two-di nensi onal code mark which allows a | arge anount of information to
be recorded with a snall area. The fornmation of the identifying marks 12,
13 by to the laser marking nethod, as shown in Fig. 13, is carried out by
irradiating a | aser beam 32C to the surface of the mark formng |ayer 10 to
burn the portions irradiated with the | aser beam 32C, so that the
phenonenon that the identifying marks ( 12, 13 ) disappear after effecting
the 1s marking is hard to take place, but it is difficult to formthe
identifying marks directly on the rear surface 1Y of the sem conductor

waf er 1, thatidsﬁzlatﬁ'hﬁqggquy‘é%n@UQEQrtﬁé‘tFﬂsﬁﬁta%irﬁylE 8r|@5c-?zfe FRkieag net hod.
The reason therefor is that the rear surface |Y of the sem conductor 2o

wafer 1 is flameoha ¥ d1NRE €106 @ 145 A6KE185 0 PP ad ©idRr Fadseepateline
sem conductor wafer 1. Accordingly, the formation of the identifying marks

on the rear suitflaedd ¥isidenalithries eimaoadaciiny swafieonlobyid Fd lmgser
mar ki ng met hod has so far not been practiced, but, by providing 25 the mark

form ng | ayerirl(mier he reddresiiarfeadhes icdmozn tidae ion32n thsebbmpnduct or
wafer 1 as in this enbodinent, the identifying marks ( 12, 13 ) can be
formed ord t hekectirasigs dde dfY thiedetokssheaseadcondihe olififsfmance By t he

| aser making method. 5 In this step, the sem conductor wafer 1 is

vacuum f i xed &heinwl espanmienudikhsregregpnodthea peineekPhgcpdE Bodsd( nar ki ng
apparatus ) 32 in the state in which the circuit formng surfgce 1X side is
opposed to t FERRIChhmSRIGendudoroaviee 0 kf Reantgd Pukpe drddtteddes ( 11

t t forme the cireyit forning surf 1X si f th
e conduct or WS F011 s S5 ey T A AEYERe Sadhty FiEi on of the

bunp el ectr O%%\#ljalgﬁwggpﬁw Lhoehg, §Q§Pythv@%%"g%%§gﬁgp%han

sem conduct or wafer € vacuum chuc age rking portion

32 . Furfoher .tpkx b¥ tre PEPBAGL rio? RS WENE1 18 . OCEHEhEB G idReGt i ve
identifying marks (12, 13) which would be caused by the projections and

depressi ons dadhef adle Swshidee iny ohybklessend come uirl ammifrry 1hyal ch
projections and depressions resul~~ fromthe projections and depressions of
the bunp 20 d déstfodrsd (olfl) fokrexdmplest eppolnbnide sefrdesi ngsimydhell is
formed of an epoxy series thernpsetting resin to which carbon has been
added. In the“tsd-s]éfalﬂ%ls]ér}’%aﬁnli&‘s formedh atidd ©o thicknggpkofor PRy | ayer

10, the carbon in the portions 25 irradiated with the | aser beamis
evapor at ed |eé%§wg.}ge,t houtys to 100 pm, while the insulating layer 8

15 is formed with a thickness of, for example, about 5 to 100
pm.

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 film diffuses into the bumps when

25 the bump electrodes 11 are formed, and it mostly
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irradiated portions in a white state. Accordingly, identifying marks with a
good vi sual recognizability can be forned. The wafer probing test is
executed in such a manner 5 that the electric characteristics are nmeasured
by contacting the probe needles 36A with the circuit form ng surface 1X
side of the sem conductor wafer 1, and the marking is nade onto the rear
surface |Y side of the sem conductor wafer 1, so that the order and the 10
coordi nates of the chip form ng regions 4 becone reverse in plus and m nus,
in view of the coordinate system of the sane apparatus, with respect to the
direction in which the sem conductor wafer 1 is turned upside down; and

t herefore, indtiiBeppeakEng step, it is necessary to nake the conversion 15
thereof. Next, as shown in Fig. 17 and Fig. 18, the bunp el ectrodes 11 are
formed on the el ecRsodbopadindBign I heor ddysesepvesshfpceot Y ngfrelg®ons 4 of
the sem conductor wafer 1 <G, The formation of the bunp electrodes 11 is
20 carried outemigenghchor ¢hiwtldy pomphksforming diayermifnéf £pERedf or
exanpl e, a spherical solder material is fed gnto the el ectrode pad 9B by
the ball feedSReffol° GR¥CY heheaedr SWHESHHEYicaFP4d| BRFKnEeEPIRY s

mel ted by thelinfrar d.refIOM/getgod Further, the formation of the bunp 25
el ectroded 111A¥§TalfoiBetREXBE @8 i HOL (HPWPHan it SHESY S84S5 4 sol der

P hed ™ ¢ kbetnBrERLEGOPel IF & SRLERTEPRIR DRk Mol apRlzeneRL A1 N9

met hod, and t paste nateri a i'nfrared

reflow et hode Moyt o9 BUT findPnd €3¢ 1:% RO sl 8 hBENVARRBSLBKCLoS State

<H>. The burn- I's a selecting test has € purpose o

excludi ng thesdefigehi ven@roied fordd, kthe Rarkyrshriey hefye 1oheadebevery of
the products to the customers and is carried out in such a manner that the

circuit operakuppretsklefremppetlyRgchip. form ng regions 10 4 is executed
under a severe use condition (in a |oaded state) as conpared with the use
condi ti opoof the castohews im Figeel eraat ithgl papk offoei vddtaytarr A 0guént o be
defects during the use by the custoners, that is, defects in a certain
sense. 15 Nextdenkdfydnuderidudlandanetdant styimmagkohd are formed.

The identifying mark 12 is comprised of a mark indicative
of information common within one semiconductor wafer such
as, e.g., information indicative of the product name, the
15 company name, the kind of the product, the manufacturing
lot number and the like. The identifying mark 13 is
comprised of a two-dimensional code mark which allows a
large amount of information to be recorded with a small
area. In this identifying mark 13, there are recorded the
20 information peculiar to the semiconductor device 20 such
as, e.g., the partial product information (the partial
state: Bank partial, address partial I/0 partial) of the
DRAM and the like. Each of these identifying marks 12,
13 is formed by the laser marking method in the marking

25 step of the manufacturing process. The laser marking
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adhesive | ayer 40A side of a dicing sheet 40. The nounting of the

sem conductor wafer 1 is perf.ormed in the state in which the circuit
form ng surface 1X of the sem conductor wafer 1 is turned upward. 20 Next,
by the dicing apparatus, the sem conductor wafer 1, the mark form ng | ayer
10 and the pad arrangenent relocating |ayer 16 are divided in accordance
wWith the respective chip formng regions 4 <I> As a result, the

sem conduct or devices 20 are nostly conpleted as shown in 25 Fig. 18. - 35
Next, as shown in Fig. 19, by push-up needl es 42 of a pickup apparatus, the
sem conduct or devices 20 are pushed upward from beneath the dicing sheet
40, and thereaftdéod tiseasmatboddaccorddryi teswlkich huslasshdeeamwed d are 5
transported by a vacuum chuck collet 43 of the pickup apparatus <J>, and

t he sem condudtgrddetiede$o2bharsunteormldiial Maxka forming4ragighot® in Fig.
20 <K>. The accommpbdation of the sem conductor devices 20 into the tray 44
i s executed i RUFRetBepertipnHirdrdindaddwatnf e d afgikdeps (whereby are
turned upward. Next, the nmanufacture of a nennré nodul e ( el ectronic

appar at us) i nf'THRAGN S RadGaf eH1g doErT @ek e IRGEAVT YEBYLER 20 i s

i ncor por ated mﬁlh be.desgribgd b Eeferrigg to F%g. 21 and %%f' 22. 15 Fig.
21 is a fPow En&rfaPdPdexpfa WPﬂé REORENEBRG AT ETRY #32 Fetof3 " %rodul e, and
Fig. 22 i [ L yi f. th d i,hst I ' f

e conduct or ta6or 8 bt EFE Wit BRI e Ry crf e et po e BbY ©
surface) sideq9bapRehentEoBheABehEA’ tALE! BiESide POPEPRAGmtEface and the
ot her major surta I'ch are opposed to each other) of a printed circuit

board 51 <L>, gagdphearaafiteharfedd ggﬁgt?gggeis executed to nount a
plurality of sem conductor devices 20 onto the front surface side of the

printed circuit bomestt25thé mbhufblextireonft bRer glosveunérctosedle of the
printed - 36 circuit board 51, a plurality of sem conductor devices 20
are placéd <NwafemelewelegbPetypheaemicendnenorideekeeu2@dwibl npant a
plurality of sem conductor devices 20 on the rear _surface side of the
printed circuPespsabgdshy<psfekging 5ot Réds uhctPohdy-t28t of each of a

plurality of sem conductor deyjces 20 is execyted,<P>_a resin 52 is then
Fi116d butween tho Bi9nbert & FIGH Cha64T SPE EXBra L8 PELLRE Rapugnctare

i d J , d.th f , Ahe f i | f h
e condie o A Shoilenie B BEEEIA L o 18 J ELCORL g cach

<
uctor evi tes i S ex ed again

7! oo oSO o0akh: TRELAYs50TBAS! Bl ictibha dBVungccorlng Lo
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 for explaining 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 view of 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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(1) The manufacture of sem conductor devices 20 15 conprises, after the
step of formng a plurality of chip form ng regions 4 having DRAMs on a
circuit formng surface 1X of a sem conductor wafer |, but before the step
of form ng bunp electrodes 11 on the respective chip form ng regions 4, the
step of formng identifying marks ( 12, 13 ) 20 in the regions on the rear
surface |Y side of the sem conductor wafer 1 which regions correspond to
the respective chip formng regions 4. Conseguently, the bunp el ectrodes 11
are not formed on the circuit form ng surface 1X side of the sem conduct or
25 wafer 1 when the identifying marks are forned on the rear - 37

surface | ¥ siglergleothitnserd popduatorpabes qlagaal dbissng bnl SupOR bl e to

prevent the deformation he bunp el ectro 11 i uld be caused by

vacuum fi xi ngo # hen & e £PROUGE Q5n VR el den fidbmh NRAHH iziiiEe cthi@dag32A of
the 5 marking portion (marking apparatus). Further, it is also possible to

prevent the ogsphr£Nee Wedefrcttheembdafbbtyir8doMBEks v Ldomidtbbe caused
by the projections and depressions of the rear surface |Y of the

sem conduct ordsvafes, TFiwhi Al pEOH gedir s tainte ddpieEsiroaspRihingeadt from
lo the projections and depressions of the bunp el ectrodes 11. Consequently,
t he yiel & of whtesgriauimdudest déepceBig0 tanisdhea bohapvediew2df Tile

manuf acture of sem conductor devices 20 conprises the step of grinding the
rear surface $embtordustae wederdier expdafigring, the marking step,fidorning a
plurality of chip form ng regions 4 having DRAMS on a circuit formng
surface 1X ofl$ h”é‘dsgﬂfgcoﬁ?j@éteoﬁ‘ Rvedng viewnef Wher §eBlEABAYEERTIFaERK ming t he

bu el ectrodes,11 on . the respectiye chip fornm.ng reqgions, 4. 2
Consequent | y., Sifhéh SR 1021 YoFFaRh 31 G5B AHd AdeRPLENARCERFFRAF FOT | s

d, the b i ) . Ci it, f '
durtace 1 si GPMLTRS S hhtePebif Pbe r 3 wilesi YLHAILTY

prevent idie thieknsesploddin et GeRMUBhObIBHET odn [EGMBECOT REESE uncyen

due to the projections and depressions of the bu ectrodes 11
Consequent | y, £61 ebdp@ adindn@ot15é GA.cAhgté véslj Paql NE9 SeM eserduenan wdwr 1 in

accordance with the respective chip formng regions 4, the occurrence of
cracks in theoSem corsudticrl wafrdrioh ferckxpbalidibg thespiickyptsteep,
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 pm 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
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5 uneven thickness can be prevented, so that the yield of the sem conductor
devi ces 20 can be enhanced. (3) The manufacture of sem conductor devices 20
conprises the step of formng identifying marks in the regions of the rear
surface |Y side of a sem conductor wafer 10 1 which regions correspond to
the respective chip formng regions 4, after the step of grinding the rear
surface | Y of the sem conductor wafer 1. Consequently, when the rear
surface | Y of the sem conductor water 1 is ground, the identifying nmarks
are 15 not formed on the rear surface 1Y s ide of the sem conductor wafer

1, sothat it is possible to prevent the occurrence of cracks in the

seni conduct o alef b ot o Syl l%%mﬁ@%ﬁ%‘a];tﬁ%ﬁﬁte Q?g%?”?e”.tﬁa?éﬂ Q:rrrkg the

stress on the projections ‘and depressions o entifying nma

Consequent | yp1idie 120 b2l & 86 AdiaagrTteandhe o sdeyd sofed drcas dienhanced.

( 4 ) In the manufactwure em co r devices 20, the mark form ng

layer 10 is foyamd HfpAnt eRBY SRS 18D UIRY Riduyl @ cGagberdlansbeen added.
Consequently, 'in the case a |laser beamis irradi'ated tothe nmark form ng

| ayer 10, 25 (e iganphdgicntg Bofédt Wikt ipehat eemitdhdbdeot agefebeam - 39
is evaporated, and the irradiated portions remain white. Accordingly,

i denti fyisng rar kEavhi ch shpveral gopd Vekipl fomciognreglohs ty isaforye=d or med.
(5) The manufacture of sem conductor devices 20 s conprises, after the step
formi ng a pl bvalfprypiofd saiply or rengcorduoher £lmnanty DRAMBIEsLIEYei ts on a
circuit formng surface 1X of a sem conductor wafer 1, but before the step
of dividing tHe idhilariuct ort aferect iadeadastisd 2foe thie FuIHé@Ceespect i ve
chip formng regions, 4, the 10 step of neasuring the electric

char act er i st iIRFLTHECHIRN CRAG 3 n t(’h% GREPET B AR W6 tidd§ P8gitd%s 4 , and
the step of farm ng ident.fying_marks 13 nt ai ni.nq_t.he charagterjstic

i nf or mati on Fadéd on YHEAREY ifécgh;‘a%#e estgfag‘lfzgggflf:g'o&w? & respect i ve
DRAMS obt.,ai ned 1s h ' rj .St r.ear surface
'Y si deqtgf t he serﬁxoén’dﬁ% o%ﬁ%%%’%ﬁéﬁ?%}&dﬁ%ﬁﬁgﬁﬁgﬁ ol%t he
respective CHdynfed BAkKE W SFedk i FONIBP Y IVingd IrBCHES R@Ssi bl e to
manage the sem conductor devices 20 in a state acconpanied wth 20 parti al
product i nf orapsd iofi,csbly hgpedlbiEndgt afil s wnthes aifres ulrRitagealyeaf & he

sem conduct or devices 20 can be executed w thout being swayed by unstable
condi tions sWsmpasiging pbortexamplay apelyimidemanivs reshe iseidwerdiuct or

devi ces can be freely 25 handl ed al one, so that the convenience_in the case
they - 40 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 um. Next, the
openings 6A which expose the surfaces of the electrode pads
2A are formed in the insulating layer 6. Fig. 2 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 f£ilm is subjected to patterning to form the wirings

25 7. Next, on the whole surface of the insulating layer 6
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are used as parts to be incorporated into nmenory nodules is enhanced. ( 6 )
In the manufacture of sem conductor devices 20, the identifying mark 13 is
formed of a two-di nmensional code 5 mark. Due to this, a |arge anount of
information can be recorded in a small area, and the reading thereof by a
machi ne can be executed fast, so that the production efficiency of the
menory nodul es 50 i s enhanced. This enbodi nent has been described with
reference to to an exanple of the case where the formation of the
identifying marks is carried out by the | aser marking nethod, but the
formation of the identifying marks may al so be carried out by the ink
mar ki ng net hodnasnagng tdierety ings Ar the ki gl alpprd dansr Saeompikiyg idigd t ype
mar ki ng apparatus 15 or the like. In this case, the formation of the
i denti fyi ng mhPKkexrlife praaleimidaeeriedrasia sefoadsdury sPevddt 1 can
be carried out, but the mark form ng layer 10 is better in the, attachnent
of the ink, afB2bhig meRRCH dedlisr $RAYLABLIRE BRYSHE Har dorBeBayith &ed. 20
Further, this er,rb}(zdi ment h&s been describbed W t h refereng‘e to an exanpl a
of the case WhBrEKPRES|YendPryP¥RRESF k&PPUES i3 \Nefty L8RP The mar k
formng | ayer 10 by .the | aser, makin thaod, b t he.i dentifyi mar ks (12,
13 ) may gl soséewq%?%d{,po\ﬂet ﬁ%ﬁtorbﬁ'—%ﬂ%'ﬁﬁ e?h%fj%&rekwf’ﬁ%%g] égggca@eer 10,
directly on t I f. L - _ ) 1 by the
gﬁg{)%@és% \Evﬁ%?h e& D'se eotﬁl_\lgi ena%éé%ngf'cﬁ %Wj\g\P{Vﬁ%

.
| aser mar ki ng I'S case, e marking i s carried ou such a

mark depth (thedepbbmef.t Neest | bﬁ%é@n@ﬁeb}uﬁa)c%aétth@oﬁé@mi caused

in the sem conductor wafer 1; for exanple, with a smal | mark depth of,

for exanple, about € ine13awmg T tikdler ibhisSo erdidbpeRtingasspaan tescri bed
with reference to an exanple of the case where the identifying marks ( 12,

13 ) are formkdtenibhe othtke bpenings!en,ea chioml uiheCt pédi mpeamka hipyret hod,
but the identifying mar)cs ( 12, 10 13 ) may also be forned directly on the
rear suri@ce EVlnfconprseingentiexteramplfer 72 witthodt npebeldiNg) + eS8 mar k

formng layer 10. Further, this enbodi mrent has been described wth
reference to 2h& BLGPERER 4510t Rt gPate (BR) iaiHah argyeRccass HiR1Y he

b -in test | b t (] t he di.ci t .that | ft th
cerm conduct or *JAPEPS1 PESRFGRALALY b I i I ot CBnauiht devi ces
sem canduot or "W S°HFY > R i

0. Further, {his) safiodi Ot 1S haan daser tRed i L1 60 arPBgent oyan

exanpl e of the cas ere the sem uctor zo nmanu ring apparatus 30A

i's used whi chrpstfagMB1BBEKLAE PAESHOYA &€y efR: NE1dderdiPaiadNdd over sides
of the sem conductor wafer 1, but, as shown in Fig. 23, a sem conductor

manuf act us i ngcappagaens 3PP twy pHdarkenyemdntwhe tdcatsing ddydedid i a waf er
i nversi on nmechani smportion 25 37 between the wafer probing test portion 31
and t he marki igrmed, and at the same time, the electrode pads 9B having

an arranging pitch larger than the arranging pitch of the

electrode pads 2A are formed. The steps which have so far

been carried ovut 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>. 1In this embodiment, the grinding is carried

out until the thickness of the semiconductor wafer 1

becomes, for example, about 400 um.

25 In this step, the semiconductor wafer 1 is
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- 42 portion 32. The wafer inversion nechanismportion 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 described with reference to an exanple of the case where the

el ectric characteristics of the circuits in the respective chip form ng
regions 4 are neasured by a tester, and, after the characteristic
information based on the electric to characteristic results of the
respective circuits is stored in the informati on recordi ng device of the
tester together with the positional information of the respective chip

formng regi o‘rﬂéc% mlPex St engl vé@ﬁlﬂfé Eeion QAfadde eHReGivaiaki P

form ng regions I's converted fromt 15 positional coordinates”in the

circuit form 5’[9}ta§f'£{@§%nl‘3<h@fstta|%% SEEhseRdutd 85 r¥ef € okmiAgsdheadosi ti onal
coordinates on the rear surface |Y of the sem conductor wafer 1, but the

posi tional infprgpgéonsotheheehesPRGlEVEr Gt fod O MNGPREeNT Aty al so be
stored in the informati on 20 recordi ng device of the tester after the

positional infatiami OhutB soaye/ tiat f radmdehehpobluinposbdctoodes nat s on t he
circuit formng surface 1X of the sem conductor wafer 1 to the positiona
coor di nat®es omré¢ heot edrrmad faaceéheYchfctube Smmiconductfacenwdkeside @5 The

i nvention achi eved by the present inventor has - 43 been concretely
descri bed hereh@apevecpngdedton vatesf ol egohgtiviodisremt e it is a matter
of course that the present invention_is not Iimted to the above-nenti oned
enbodi nent andeRHROBAUGHRT Higdleyr heanticlr oF eherd fHeRPASOTY Y YRV¥ER he gi st

t hereof. For exanple, the present i nve{gt%on can, be a el ectronic

lied . to an
apparat us i n e cho at BEnPEBABGELDORS il eﬁﬁﬁiﬁkﬂﬂiﬁﬁ?éﬂH%JHWEh in a bare

state on a préféggrgaégukil?gard. - 44

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, onthe rear surface 1Y of the semiconductoxr
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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What is claimed is 1: A nethod of manufacturing a sem conductor device
conprising the steps of: (a) providing a sem conductor ~~afer having a main
,surface and a rear surface opposite to said main surface, said

sem conductor wafer ihciudiiy a piural;.tY of chip foam ng regions 'defined
by dating lines) each of said plurality of chip form ng regions having an
integrated circuit and el ectrode pad9 on said nain surface thereof; (b)

t hi nni ng said sem conductor wafer by grinding said rear surface of said
sem conductor wafer; {c) after the step{b), formng identifying marks on a
grinded rear surface of said sem conductor wafer by a |aser bean) such that
sai d i dentifytHGaRBERS ldr @axbiedspbidelip¥der 4he tHarmeisiety: 139 €85 B2 £ or mi ng
regions; (d) after_the step(c), formng a pl ura,litfl bu el ectrodes on said
mai n surface YPeEgPY &R E%ﬁlﬂué‘t’ml%f%‘y%’&cw tatf & plurality bunp

el ectrodes are electrically connected tp sajd el ectrode pads
_x_espect.iv~l,y E{ﬁlsa%(?%?' t hee st Pt IORAYCYoy d‘f'arﬁo% Lifurality of

. d h._, d. . . d . f |' . d d. .
i nes. |t her ebyFBRRrAgrEa P Bhe AT TR GoS b COHte e et St havi ng
h i . . . i . d L Vi K.
o Ametfod SPPRERCECYLF RS A ScHy ADRGUY S CUES b SRty P tE el m 1
af ter the st epkb),apdopriQlordodie S epL Qaclulf IASIc)CATBLLET BELt NSy St ep, of

form ng a resin layer on saird rear surface of said semc nduct of waf er )
wherein said gdenéifyn {8 RS ALArFacEex o8k fRicd £RSI Sleh AYSRdudhl Wher ei n
eacla of said - 45 plurality of sem conductor chips has a part of said
resin |ayer wwhliekhe, adia Bappnell e rokiad i (i )ngreaigtc foamddleseothaear
surface by division of said sem conductor wafer i.n the step(e) . 3. A
met hod of nmanthecharknfoemsegi tayeuct drcaeive ef ommathrv idihogtt heeigteps of :
providing a sem conductor wafer having a main surface and a rear surface
opposi telPo saiffieatpd by 1the prajeptiony andydepressyosgr phickhe shpmp

sem conductor wafer y:.~~....~. .., - of chip foam ng regi ons defined by
di cing |ines, ®&8Ehr8Fe8alllpturality of chip form ng regions having an
integrated circuit and el ectrode ds aon.sai d in surf ace. thereof;
formng a pluralit Y “‘86%#%?%???@@'3“091_83’5?%gﬁﬁlonég GRS af BUF

sem conduct Ofa‘él?Jrﬁ{exSHEQttahPésdﬁgF‘ilﬁ'éH iRy aQ:‘HQ}rrEJs%lctttri‘?a redd

el ectrically connected to sal ectro pads Tespectively and protrudes

from sai d mai Bofagkliagfgain Spostyeéeies afdLim thewh MinRidr@brohasapdep! ural ity
of bunp el ectrodes, formng a plurality of sem conductor chips by dicing

sai d senigondadded waf bondédmgndar dtlexnaorgcdmpresss idrerebycHeormgayg sai d
plurality of sem conductor chips each having the correspondi ng bunp

el ectrodes; .&hafpcacly. ef ribhedenicandiictahe/afierthdd f Unt hkis| pesades a
step of form ng}aiidenti fyi ngﬁmar ks on_said rear surface of said

seni conduct or Mwaf&r ?_1§BCH° _%1’?1%5?‘_8 feremt 1S i BRF e e ]&ife_rres]ﬁbnded to
22 Pl oGl LRGSR P DS oot R o GO,
each having t e ShP BREnar Rg rapel Gkl } bdes and’-the' corresponding
identifypfig marh. . nz48, 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 buffer portion 34, an unloader portion 35 and the like.
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9. A nethod of manufacturing a sem conductor device according to claim'3,
wherein the nethod further includes a step of thinning said sem conductor
waf er by grind~.ng said rear surface of said sem conductor wafer, prior to
the iorn~ation of said plurality of bunp electrodes . 5. A nethod of

manuf acturi ng a sem conduct or device according to claim'9, wherein said
identifying marks ar.e fornmed on a giinded rear surface of said

sem conductor wafe~: b;y a ;.aver .~ ea:.”.. 6. A net7~od of manufacturing
a sem conductor devic a according to claim4, wherein the nethod fu rth ex
includes a step of forming a resin layer on a grinded rear surface of said
seni conduct orTh@fleradgsy portiont A8 feedattilm semisandusiterawpferot Bunp

el ectrodes and after the thinning of said sem conductor wafer, wherein said
i denti fyi ng netk¥ader PsPRERIoHESRIRPLIESIN3 Lay eFhe hvd fePerfiiedcHt of said
plurality of sem conductor chips has art of_said resin |ayer wth the
cor r espondi nPFHIMGGRL Gy TR )RSHEPRMSES WakgT duMia& hsz‘%%'eet"he

di vi si f id ' t fer. .7. 29 method .of facturi

sent conduct or HRAFEE HecoiGi i to DI IHT Setnat it hih @6t r ode pads of
h of id pl | L.t f ' ] ' f .sai ' t f

v arranged TICEHrEr GARRaNR) FRrOBIREeE n R AR ORENE £ oF
i di i ' fay thek i ncl f '

ol ural i 1y of 121 ararbit it pAReEm A oane, M1KERR:T R EReR P50 ©

eni conduct X 3@ Gimodd b PLYK A emtdoRfud@l0GAlRS: o e iarlemdastebel ng

electrically connected to the ¢ oxxespondi ng el ectrode pads, and | ~herein
the formati oncedatsed hpl thi@lmdyk g redaciadredd .~ tThe semiconductsrare
~erf~rmed such that said pluzality elei.v.lvus.a ~~a.~..,.. of relocated
el ect rodes patksnwaf &ctad angebparatyy St erfnithéd smboddmpatchutghiled i s

w der than the predetermned first pitch of said electrode pads. 8. A

met hod o0 marftdzks o hjear eaprissufnns 8i.dgenf ddreaceBigongucs ol va iy,

wherein said plurality of bunp el ectrodes are_fornmed on_ said plr)t%ality of

rel ocated el ebt¥HeRRUDH IRV FRRIYpPer ARd LowelH sidegy ooyt

€. Ade. Ady. Awséa‘n?igdr'%ugtﬁé)(da%%r 1 which has been treated by the wafer

probing test portion 31.
In thewafer probing test <gE>, 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 wafer 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 31A

25 is raised to approach the semiconductor wafer 1 to the probe
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card 36, and, after the positional alignment of the
semiconductor wafer 1 and the probe card 36 is made, probe
needles 36A of the probe card 36 are contacted with the
testing electrode pads 9A in the chip forming regions 4
of the semiconductor wafer 1.

Then the electric characteristics of the circuits in
the respective chip forming regions 4 are measured by a
tester electrically connected to the probe needles 36A of
the probe card 36, and the characteristic information based
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
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
to the marking portion 32. In 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

the marking portion 32.
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& ()-@ﬂ ! 8r%ar,surface of the semiconductor wafer 1, and, in
accordance with the thus converted positional information
of the respective chip forming regions 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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12 showing information common in the one semiconductor
wafer 1, such as, the product name, the company name, the
5 kind of the product, the manufacturing lot number, are also
formed by the laser marking method. The identifying 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 wafer 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",
10% & ()-&0& 109 & ()-!&0& 109 " & ()-/10% & () - - ###$PUR} [ 9] _=' CO: 1 109’ ()-S
19:110%&' ()-SL!109&' ()-S'LI109%' ()-S 10%& ()-!6
109 ()-& "'("(#($(%)}ro\: "IN 10% ()- 10 10 10;
10%' ()-9.M10%& ()-!'9.M10%& ()-!9:110%& ()-S)B) W H*@+}[:qg\:!
9: 1109 ()-SI9:110%' ()-S9:110%&' ()-SLY!'10% & ()-S'LY'10%&' ()-S
109%& () - +~,,,,,,, Jro\: 1 1r109Hs ()- 10 10 10;
109 ()-9.:1109%& ()-y!9.: 1109 ()-y!9.:1109%& ()-y-z./ X/ 0701z[ 9g\:! 98! 10%H&
() -
1109 () - ?!! 198O i Jui@pdia x| 1 109448 t)id leh(tddigien)t, 1 0d@=2C2D2E2F2) 3} r g
\:IINz 109 ()-z 10H 10H 10H
10%4&' () - 09! 1m&(§y1m@mmwwz(,) 13 &mm}m@mme;mn the rear surface
) 3\ 324V475u5 % SISOk 10% )] ) & 27 @' 10%& ()-f!s!1094]& ()-fs!'10% & ()
-f1sl10%a& (3 fswq@m&h@)szwewwq qyaigfen 1l tm@%&%?r MK 4T 10;
L109% ()-s.9! 10%&'&) -1s.9110%p& () -s%&! 109%& () - @'8899
H[9) =L ! 16‘1& ‘? fHL' 1109 ()-!'L'110%z& ()-L'!10%& ()-! L' 1109 () -
10%&' () - <<<<<<* =d 10%& (),-: 109%8& 10 10,
L 10%& ()-1 Ilo%J&I‘&“%is g EEE/&&'V(T)G as%“_lé’g%“f‘gc — Yaduee i) - 10088 () - L10%
& ()-1 10%& (\} &}\g{iﬁﬁﬁéd to the vacuum chuck stage 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 themarking 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. In 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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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 conversion

15 thexreof.

Next, as shown in Fig. 17 and Fig. 18, the bump
electrodes 11 are formed on the electrode 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 9Bby the ball feed method, and thereafter,
the spherical solder material is melted by the infrared
reflow method. Further, the formation of the bump

25 electrodes 11 may also be executed in such a manner that
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9B by the screen printingmethod, and then, the solder paste
material is melted by the infrared reflow method.
Next, a burn~in test is executed in the wafer-level
5 state <H>. The burn-in test is a selecting test which has
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>. BAs a result, the

semiconductor devices 20 are mostly completed as shown in

25 Fig. 18.
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Next, as shown in Fig. 19, by push-up needles 42 of
a pickup apparatus, the semiconductor devices 20 are pushed
upward from beneath the dicing sheet 40, and thereafter,
the semiconductor devices 20 thus pushed upward are

5 transported by a vacuum chuck collet 43 of the pickup
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 flowchart for explaining the manufacture
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 (onemajor 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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circuit board 51, a plurality of semiconductor devices 20

are placed <N>, and thereafter, heat treatment is executed

to mount a plurality of semiconductor devices 20 on the

rear surface sideof the printed circuit board 51 <0>. Next,

5 the functional test of each of a plurality of semiconductor
devices 20 is executed <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 embodiment, 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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surface 1Y side of the semiconductor wafer 1; and thus,
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

5 marking portion (marking apparatus). Further, it is also
possible to prevent the occurrence of defective
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 1X 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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electrodes 11. Consequently, in the dicing step of
dividing the semiconductor wafer 1 in accordance with the
respective chip forming regions 4, the occurrence of cracks
in the semiconductor wafer 1 which would be caused by the
5 uneven thickness can be prevented, so that the yield of
the semiconductor devices 20 can be enhanced.

(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 wafexr 1 which would be caused
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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is evaporated, and the irradiated portions remain white.
Accordingly, identifying marks which have a good visual
recognizability can be formed.
(5) The manufacture of semiconductor devices 20
5 comprises, after the step forming a plurality of chip
forming regions 4 having DRAMs as circuits on a circuit
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 step of measuring the electric characteristics of the DRAMs
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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are used as parts to be incorporated into memory modules
is enhanced.

(6) In the manufacture of semiconductor devices 20,
the identifyingmark 13 is formed of a two~-dimensional code

5 mark. Due to this, a large amount of information can be

recorded in a small area, and the reading thereof by a
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
printmarkingapparatﬁs,an:hﬂcjettypenmrkingapparatus

15 or thelike. 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
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semiconductor wafer 1 by the laser markingmethod. Inthis
case, the marking is carried out with such a mark depth
(the depth of the silicon to be burnt) that no crack is
caused in the semiconductor wafer 1; for example, with a
5 small mark depth of, for example, about 2 to 3 um.
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 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 but 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 be used,
which is provided with a wafer inversion mechanism portion

25 37 between the wafer probing test portion 31 and themarking
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portion 32. The wafer inversion mechanism portion 37
feeds the semiconductor wafer 1 to the marking portion 32
after inverting the upper and lower sides of the
semiconductoxr wafer 1.

5 Further, this embodiment has been described with
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
together with the positional information of the respective
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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been concretely described hereinabove based on the

foregoing embodiment, but it is a matter of course that
the present invention is not limited tothe above-mentioned
embodiment and can be variously modified without deviating

5 from the gist thereof.
For example, the present invention 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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(2) providing a semiconductor wafer having a main

surface and a rear surface opposite to said main
surface, said semiconductor wafer including a plurality
of chip forming regions defined by dicing lines, each
of said plurality of chip forming regions having 2»n
integrated circuit and electrode pads on said main
surface thereof;

(b) thinning said semiconductor wafer by grinding
said rear surface of said semiconductor wafer;

{c) after the step(b), forming identifying marks on
a grinded rear surface of said semiconductor wafer by 2
laser beam, such that said identifying marks are
corresponded to said plurality of chip forming regions;

(d) after the step(c), forming a plurality bump
electrodes on said main surface of said semiconductor
wafer such that said plurality bump electrodes are
electrically connected to salid electryode pads
.respectively;

(e) after the step{d), forming a plurality of
semiconductor chips by dicing said semiconductor wafer
along said dicing lines, thereby forming said plurality
of semiconductor chips each having the corresponding

bump electrodes and the corresponding identifying mark.

2. 2 method of manufacturing a semiconductor
device according to claim 1, after the step(b) and
pricx to the step(c), further comprising the step of
forming a resin layer on said rear surface of said
semiconductor wafer, wherein said identifying marks are

formed on said resin layer, and wherein each of said
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3. A method of manufacturing a semiconductor
device, comprising the steps of:
providing a semiconductor wafer having a main
surface and a rear surface opposite to said main
surface, said semiconductor wafer including a plurality
of chip forming regions defined by dicing lines, each
of sald plurality of chip forming regions having an
integrated circuit and electrode pads on said main
surface thereof;
forming a plurality of bump electrodes on said main
surface of said semiconductor wafer such that said
plurality of bump electrodes are electrically connected
to said electrode pads respectively and protrudes from
said main surface of said wafer;
after the formation of said plurality of bump
electrodes, forming a plurality of semiconductox chips
by dicing said semiconductor wafer along said dicing
lines, thereby forming said plurality of semiconductor
chips each having the corresponding bump electrodes;
.charactexized in that;
the method further includes a step of forming
identifying marks on said rear surface of said
semiconductor wafer, such that said identifying marks
axe corresponded to said pluraiity of chip forming
regions; and '
the step of forming identifying marks is performed,
prior to the formation of said plurality of bump
electrodes, thereby providing said plurality of
semiconductor chips each having the corresponding bump-

electrodes and the corresponding identifying mark.
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4. A method of manufacturing a semiconductor

device according to claim '3, wherein the meihod
further includes a step of thinning sald semiconductor
wafexr by grinding said rear surface of said
semiconductor wafer, prior to the formation of said

pluxality of bump electrodes.

5. A method of manufacturing a semiconductor
device according to claim '4, wherein said identifying
marks are formed on a giinded rear surface of said

semiconductor wafex by a lasexr beanm.

6. 2 method of manufacturing a semiconductor
device according to claim 4, wherein the method
further includes a step of forming a resin layer on a
grinded rear surface of said semiconductor wafer, prior
to the formation of said plurality of bump electrodes
and after the thinning of said semiconductor wafer,

wherein said identifying marks are formed on said
resin layexr, and

wherein each of saild plurality of semiconductor
chips has a part of said resin layer with the
corresponding identifying mark, on thereof rear surface,

after the division of said semiconductor wafer.

7. A methcd of manufacturing a semiconductor
device according to claim .3, wherein ssid electrode
pads of each of said plurality of chip forming regions
of said semiconductor wafer are arranged in a

predetermined first pitch,
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wherein the step of providing said semiconductor
wafer furthexr includes a step of forming a pluxality of
relocated electrodes pads on said main surface of said
semiconductox wafer, said plurality of relocated
electrodes pads being electrically connected to the
corresponding electrode pads, and

whexein the formation of said plurality of relocated
electrodes pads are performed such that said plurality
of relocated electrodes pads axe arranged in a
predetermined second pitch which is widexr than the

predetermined first pitch of said electrode pads.

8, A method of manvfacturing a semiconductor
device according to claim 7, wherein said plurality of
bump electrodes are formed on said plurality of

relocated electrodes pads respectively.
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