:e3e i _4bch6hT i' 31 JUL 2003 Title of the Invention: Sem Conductor

Devi ce, and El ectroni c Device Technical Figl, ral, the prgsgnt
invention relates to a sem conduct or devi cg\"g%\ HHREWI@ tronic de\;qc@\?l%gu/} i ng
t he sem conductor device enbedded therein. I\/bre particularly, the present
invention relates to an effective technol ogy applled to a TCP (Tape Carrier

Package) -t ype sem conduct or device and an vi ce having the
sem conduct or devi ce enbedded t herein. Bacﬁ@@@g @mu‘mﬁs a sem conduct or
devi ce, tharle icf kilewnlravdiCPkdype seni cond evice. The TCP-type

senmi conductor device is manufactured by using a'%%4Pe carrier for formng

| eads through efgfiidihdiadidcatéeicEartedraptieat sonetathba foil attached
to the surface of a flexible film Thus, in conparison with a sem conduct or

devi ce manuf actyH£d 10y Usd e agé@péiefrarre for form ng | eads by press
fabrication or etching fabrication carried out on a netallic plate, the

TCP-type sem conductor device is thin and can have many pins. The TCP-type
sem conduct or device has a configuration conprising a sem conductor chip

i ncl udi ng_ el ec.trag]g%s. formed on a circuit formation surface (or the main

surface) i 31 JUL 2003 t |eads electrically connected to the
el ectrodes of the sem conductor chip, a flexible filmfor bindi.ng the | eads
and a resin forlfcg6Riag R RUSPERT tIVERREPH i9LatRY 40 oFtirOrSERF @onduct or
chip. One end of each of the |leads is connected to one of the el ectrodes of

t he seni ¢isvdoe Bod aélrﬁlﬁcfiﬁ@%ﬁe‘é’-%hﬁylml the s configtosiipviisesgiregdedut to
t he outside surroundi ng the sem conductor chip. The end of each of the

| eads i s themabrt dfbreopanciaflarhe dhecrrestet tfvattéosardlesedut® am chip by a
thermal -crinping process. The bunp is used as a junction material for
connect i ffebeivndecinaaoy afplied tead§CPo(Tape Gfrrier Package)-type

semiconductor device and an electronic device having the semiconductor

device embedded therein.

Background Art

As a semiconductor device, there is known a TCP-type
semiconductor device. The TCP-type semiconductor device is
manufactured by using a tape carrier for forming leads through
etching fabrication carried out on a metallic foil attached to
the surface of a flexible film. Thus, in comparison with a
semiconductor device manufactured by using a lead frame for
forming leads by press fabrication or etching fabrication
carried out on a metallic plate, the TCP-type semiconductor
device is thin and can have many pins.

The TCP-type semiconductor device has a configuration
comprising'é:semiconductor chip including electrodes formed on

a circuit formation surface (or the main surface) of the chip,



the el ectrodes of the sem conductor chip. At a stage before connecting the
end of each of the |eads to one of the el ectrodes of the sem condﬂutUb&Lr 200
chip,, the bunp is forned on the el ectrode of the sem conductor chip or t[zle
end of the lead in advance. In order to increase the storage capacity of a
menory nodul e, on the other hand, TCP-type sem conductor devices each

i ncl udi ng an enbedded DRAM (Dynam ¢ Random Access Menory) are inplenented
on two parallel overlapping stages on a nounting substrate to formwhat is

known as 1a fAckedd-1 2@ T 1y PEoiBa®f ¥ "dUtBe SlBEEradstaskedilayer-type
menory nodule is inplenented by putting TCP-type sem conduct or devices

proper f i i gurati.o : ver happj Y ssihle to
A L g L e
i npl ementing a _semn conduct.or dtvi ce,vvithtafgack e structure igq_lg; ng the
entire séni Pr TP WL h- 8 resthtat *o812 5t 2805868 Ot €T al at
about the sane thickness ., An _exanple of such _a sem conductor device with a
package SHHQUBIERT iR -heCBRt $1E FeRATThAbcts? WGP it Fortested seal
material is a TSOP-type sem conductor device. The stacked-|ayer-type nodul e
i npl ementt® @08 wfaltiey edectapagfpe fs &fiec Seadcradugeirc €511 thtr el ad | el
over | appi ng stages on the front and back surfaces (a nmain surface and

anot her rminp whileddid achay aaths athiergd ofitat arbbatduis isih stiratoairidi rag
configuration wherein the TCP-type sem conductor devices are covered with
met al | i ¢ uiap swenieyrsiuc tidre cajpp nefiber arsd tyfiaadi o pridwe deskda éach of the
front and back surfaces of the nounting substrate, being attached to the

mount i ng &3sddtdc® . col el off €h by pesroldcECRf ype sefiieconducityr dgvise,
nanely, that for the | ower stage and that for the upper stage. The TCP-type

seni condygt ar tHe¥h&escai fpiBynteecédsa CmMd iHlAL EOfsdB el £iah jihe: thiask
surface (the other main surface) facing the circuit formation surface of

the sem GERAUGLOr feH BohReth@nECPht YPed SOMLRNIUet phedEMiEe ©F Shdher type
faces a cap nenber. Leads of the TCP-type sem conductor device of either

type are df mBadiidads BE lend REri MM ighigne ak aushkace BaMiAdg

types. Alead forned into a gull-wing type conprises a first |ead portion

ext ended &ﬁﬁ{eéd?&lg} Relcden @k Lhen Qi shider af gbhe SEHI SORGNCLIE Ghidle D

second | ead portion bent fromthe first lead portion in the thickness

direct | on, o nLheA2ELEANANGEOMLED! Rl B5' folf2d diPkhCR1@EYlRd from
of the semiconductor chip or the end of the lead in advance.
In order to increase the storage capacity of a memory
module, on the other hand, TCP-type semiconductor devices each
including an embedded DRAM (Dynamic Random Access Memory) are
implemented on two parallel overlapping stages on a mounting
substrate to form what is known as a stacked-layer-type memory
module. Since a stacked-layer-type memory module is
implemented by putting TCP-type semiconductor devices proper
for a thin configuration on 2 overlapping stages, it is possible
to virtually realize a storage capacity twice that of a memory

module implementing a semiconductor device with a package

structure sealing the entire semiconductor chip with a resin



portion in the sanme direction as the first lead portion. The third | ead
portion is used as a connection term nal when the sem conductor deyice is
nmounted on the nounting substrate by soldering. The first |ead por#iloHL afl?
the | ead of the TCP-type sem conductor device at the upper stage is pulled -
outward by a length greater than the first lead portion of the lead of the
TCP-type sem conductor device at the | ower stage. In addition, the second

| ead portion of the | ead of the TCP-type sem conductor device at the upper
stage i s kbeoafatataabal et sdoortdtheaskhperth orkoéss he Areadaop lehe fTERehy pe
sem conductor device at the |lower stage. It should be noted that the
TCP-type gegkgopddalietodedied ckS wisChl l@%@]da@ed@&m&&esmﬁ&ld@nthésue of
Ni kkei BP entitled "VLSI Package Technology Part |1, " published on May 31,
1993, Paggsc {ie! achdondlecstacked, LAYE of ¥R PN RS JITH Srgnti ng

TCP-type sem conductor devices at 2 overlapping stages 1s described in

docunent s h_as_an .| f m ctor and Integrated Crcuit Dev.,
Hi t achi L?%&ﬁeEY§FIgghiééﬁﬂ?pt§%bﬁggﬁg ‘on March 11, 1997, pages 19 to 20.

As a result of study .of .the TCP-type semj cqondyctor device and,the

T acked. | ayer -t JBE HERGRSATHINTE HOSE PG DO TS S AeHH R bL bY e
present invention and,others identified the follomﬁnq-problens. (1) The
TCP-t ype SeRi EVRBUEEB-CABHPEECRaSCYIEEST PGutHO HFrallel3 Pyl e iGher ei n
the circuit formation surface of the sem conductor chip is covered by a
potting retageatsn eheHe BHcRNGBFHceusfache Fennéd aste eRfpniatksaposed.
Thus, a contraction force is applied to the circuit formation surface of

t he seni coatucsorfapepfaasny oehah derhey) cohta aoimning sz tpote npnrasi n.
As a result, warps result easily. In addition, since the back surface of

t he seni coodfityorathpp wkeegposede TER-tmek samicueiictqr cherices Huei es.
If an injury is inflicted on the back surface of a sem conductor chip,
stress causedrés wirdpsegeiénat egp oertdee sseniThenchue trembelri s ity xciareckeny r at ed
on the injury and a crack originating fromthe injury results easily on the
sem condugtovigbipon ldacieaéritie fidoe tsand ek Ghorf adtdspofashe meanfd iguF at i on
conprising a sem conductor substrate nmade of single-crystal silicon and

i nsul ati oguBsdratel ngeirmyeesachedins tha ndmCingBubsteatat i onhsuvefaee of

t he sem conductor substrate as nmain conmponents. In order to nmake the

sem CondUEttQFpeﬂ@‘d'fCQCPh't?be semiconductor device, namely, that for the
lower stage and that for the upper stage. The TCP-type
semiconductor devices are mounted in a configuration wherein
the back surface (the other main surface) facing the circuit
formation surface of the semiconductor chip in the TCP-type
semiconductor device of either type faces a cap member. Leads
of the TCP-type semiconductor device of either type are formed
into a gull-wing type which is one of surface mounting types.
A lead formed into a gull-wing type comprises a first lead
portion extended over the inside and the outside of the
semiconductor chip, a second lead portion bent from the first

lead portion in the thickness direction of the semiconductor

chip and a third lead portion extended from the second lead



a trend of a decreasing thickness of the sem conductor substrate is nade
preval ent. However, the thin sem conductor substrate causes a wap to
result easily on the sem conductor chip. In addition, in order to inprove
the bonding with the potting resin, in some cases, a surface protectjjpn;
filmmade of resin is created on the circuit formation surface of the

sem conductor chip. In such a sem conductor chip, a warp results even nore
easily. 5 31 JUL 2003 Furthernore, in a sem conductor chip including an
er nbeddedpORAMPNt hre e faasee phictesdtiiaon afsi [tirenddesof Leadiporsiande Theck in
order to enhance the endurance strength against an ray. Thus, in such a

sem condughordcheédd pownaipnr esubisd evera mMureneasidry . tMieevEervh&hnNERed
sem conductor chip including an enbedded storage circuit system generally

has a pl agenssbhiatetvhkt BedikeCt ANAMIRE SR h@ R 1168 WiSs €YEPe B e
easily in such a sem conductor chip. Exanples of the storage circuit” system

are a DRAM SRAM ( td; _
EEPRCN(EIec%??%gﬁﬁb éﬁ%galﬁgﬁgpggggéﬁggﬁénggggﬁ%%ﬁ%g%bﬁgrg eﬁ%%%ht¥gealso
called a flash : AN Lpj Uy |so inflicte n, t he bhac urface
of & seni CORUURTONCERF o I8 ERoRE T it SPeS AL S T i Y

sem conduct.or device as follows. .sem conduct or , waf e ttached to a dicing
Cape |5 CRVIGET EGaLRT SPATAFDS it deeCar Ok PR h ha CRAGO br Bagss.
Then, each sem conductor chip is thrust UR b using a thrust-up needle of a
pi ckup appar atYReiSERIRCHPHEF HPVaERi TN L Su%%"é%]ﬁé fp¢- the ebPAuct or
chip is transported to a process at the next stage or transported to an
accommodathensecaypdbjyeadi Rgrancabesér pheonead &t thel FCPhtypEase, thrust-up
needle inflicts an injury on the back surface of the sem conductor chip. In
addi ti on, s¢micorrdeaterofieyisenhtohbiectpreshispagt asnédngera thegulthef a

di ci ng process, countless broken pieces of wafer 6
second lead portion of the lead of the TCP-type semiconductor

device at the lower stage.

It should be noted that the TCP-type semiconductor device
is described in documents such as an issue of Nikkei BP entitled
“VWLSI Package Technology Part II,” published on May 31, 1993,
pages 71 to 103.

The stacked-layer-type memory module implementing
TCP-type semiconductor devices at 2 overlapping stages is
described in documents such as an issue of Semiconductor and
Integrated Circuit Dev., Hitachi Ltd. entitled “GAIN, ”
published on March 11, 1997, pages 19 to 20.

As a result of a study of the TCP-type semiconductor
device and the stacked-layer-type memory module described above,
the inventors of the present invention and others identified

the following problems.

(1) The TCP-type semiconductor device has a configuration



31 JUL 2003 material are generated on the peripheral edges (angles forned
by a cross-section surface and the back surface) on the back surface side.
In some cases, a broken piece of wafer nmaterial is not conpletelyipphgcm@?,
hence, remaining stuck to the circunferential edge. These broken pietces

Si may inflict an injury on the back surface of the sem conductor chip. For
exanple, in a process to forma bunp by using a w re-bondi ng techni que on
an el ectrode of a sem conductor chip, the sem conductor chip is nmounted on
a heat stwigerei theatitrcwet foroledriqa sveface afatbe sanirérfiustackchdbpt he
peri pheral edge on the back surface side of the sem conductor chip may fal
to the hept séw@ec@ndytiiepbroken peetaswhilwatre pater sak fdreppetl ©het he
heat stage inflict an injury on the back surface of the sem conductor chip.

In a therg@rhi&s'anp&@&rpéﬂfﬁ@s tOSect 1oRg eRd 8 taaR3bd F £l ggtrode
of the sem conductor chip through a bunp, the sem conductor chip 1s also

nount ed on the t .sta ot I pi f f rial
Stuck to THRLEe anata Sinsts, PPhmhbThe SHPrERe TR Perne T B hLct or
chip may fall to the heat stage and_the broke ieces.of wafer material

(i opped’ o tREiRA CAEREAEY CORLEATR § Eohn PR PRERO A T ate ohSt fe
sem conduct or_chip. Wien an_injury_is inflicted on the back surface of a
sem condue® Dt hi YArRS cFatk! ha a?éiﬂt Ié'és"’fcf PR heS B_AF cORBUBRGK chip at
the tine a wap is _generated in the .31 JUL 2003 sem conductor_chip due
to har dentwgfrenataia Pﬁoﬁelﬁ%c@%@uﬁB@%iq{&E esi ﬁxaﬁﬁﬁﬁedtlﬂ% hatk sychage
formation surface of the sem conductor chip as a coat. Such a crack serves

as a causks afreneetpedrpdryeeld in the fabrication of TCP-type

sem conduct or devi ces.
If an injury is inflicted on the back surface of a

semiconductor chip, stress caused by wraps generated on the
semiconductor chip is concentrated on the injury and a crack
originating from the injury results easily on the semiconductor
chip. In general, the semiconductor chip has a configuration
comprising a semiconductor substrate made of single-crystal
silicon and insulation and wiring layers created on the circuit
formation surface of the semiconductor substrate as main
components. In order to make the semiconductor device thin,
a trend of a decreasing thickness of the semiconductor substrate
is made prevalent. However, the thin semiconductor substrate
causes a wrap to result easily on the semiconductor chip.
In addition, in order to improve the bonding with the
potting resin, in some cases, a surface protection film made
of resin is created on the circuit formation surface of the
semiconductor chip. In such a semiconductor chip, a warp

results even more easily.



( 3) On the other hand, broken pieces of wafer material dropped on the
heat .stage may be reattached to the back surface of the senicondugﬁqﬁ ﬁ@hp
nount.ed on the heat stage and remains stuck to the back surface ti‘l'l L

end of the fabrication of the TCP-type sem conductor device. If such a
TCP-type sem conductor device is used in the fabrication of a

st acked- | ayer-type nenory nodul e, the broken pieces of wafer naterial are
put in a state of being sandw ched by the back surface of the sem conductor
chip and a cap Fremfierrmien imea cagmhephéucigrprebipednichudipgocess to paste
a shipping seal to the cap nenber, a crack originating froma portion with
a broken pimeriad praber tRaterifalceap tacbedibhef o maEy ¢ £swstin Asanadk
generated in the sem conductor chip serves as a cause of a decreased yield

in the fahiigatipR RICesSefhahbe PREDENGHPINEE sttdndShtduisi RGOt ART . Obj ect
of the present invention to provide a technol ogy which is capabl e of

preventing . a c fr i.n I 1 C i IS a
further o jye'ct 0 i%t’hé?lg.?gggn? ?%géﬁgﬁckgrgcr%ﬁndega t c%{leoslq(r)ﬂgtgs vé{\?% is
capabl e of raisi{%hthe yield of the fabrication process of a sem conduct or

devi ce. SCTBEH D003 It is a still further object of the present

i nvention to provide a technolqu which is cagabhe of, riiéLg% the yield of
the fabricati oMPFrIERE of 1BTE F eLEPHRPRIVCEPEeC M FRe I1PEALGEY, 33} her

obj ects and new characteristics of the present _invention will probably
becone mERPefIRAE ETHOTIHINGHRE W FYRERY dB8FRHLYOR2DI2 tHEp St faa® i on
with reference to acconpanyi ng di agranms. Disclosure of the Invention An

out | i ne ofitlepr esrtandwieay rilEme orfs WHIT [xesad. tsh aveirs Negtee @@ sspht | Bat i on
is described in a sinple manner as follows . (1) A sem conductor device
conpr i sessuch sensenhcerdertehi phibpvi examwkdece ¥ otee optaregecaircidritnat i on
surface thereof; a resin for covering the circuit formation surface of the
sem condusgtsrerc laype e r esi SRAM miStede. coRaridemmdswstets an dlamesiy) sl used
for covering a back surface facing the circuit formation surface of the
sem condugi BEPRDMp(Electrically Erasable Programmable Read Only Memory)

which is also called a flash memory.

(2) An injury is also inflicted on the back surface of a

seémiconductor chip during a fabrication process of the TCP-

type semiconductor device as follows. A semiconductor wafer

attached to a dicing tape is divided into individual

semiconductor chips in a dicing process. Then, each

semiconductor chip is thrust up by using a thrust-up needle of

a pickup apparatus in the upward direction. Subsequently, the

semiconductor chip is transported to a process at the next stage

or transported to an accommodation tray by using an absorption

collet. 1In this case, thrust-up needle inflicts an injury on

the back surface of the semiconductor chip.

In addition, in the case of a semiconductor chip obtained

as aresult of adicing process, countless broken pieces of wafer



(2? A sem conductor device conprises: a sem conductor chip having a surface
protection filmnmade of resin and an el ectrode on a circuit fornatipgﬂ
surface thereof; a resin for covering the circuit formation surfac ZM%
sem conductor chip and 9 31 JUL 2003 a resin filmmade of thernosetting
resin and used for covering a back surface facing the circuit formation
surface of the sem conductor chip. (3) A sem conductor device conprises: a
sem conductor chip having an electrode on a circuit formation surface

t her eof ; matéekablard igandratetd) oa khadpatipbbedltddges ol angles etdrmedl |y
connected to the el ectrode of the sem conductor chip through a bunp; a

resin forygoyestdds 8- €ide Wir f A SBndN 1aIda0e Afr tdee sasm candusi @k chi p;
and a resin filmmde of thernposetting resin and used for covering a back

surface fagi Q?éfgei&é'r%int sbRE@LLog, %J'bfr%%’enofcaiélﬂé Sensenductior-chip. (4

) A nethod o abricating a sem conductor devitCe conprises a process of
sticking a resin fil e qf [ DS ing resin a C ur f,ace facing
a circuitl?o?ﬂﬁt?%ﬂpgéggg e88Fg§ﬁ§§ﬁ1§%%88¢t6§mﬁé g%gbfﬁﬁﬁé%ﬁﬁ ‘%??nping;
and a process of creating sem conductor. chip, by dicing the sen .conductor
waf er andcfﬁ‘ém}“@ﬁ‘ﬁn'ﬁ“?g]e ﬁ%'se@%&fﬁ}iﬁn éﬁl‘if)/?ﬁa\ﬁ%gg%aﬁ“aé{ e]&n}r]oh%ton a
circuit formation surface thereof and the resin filmbound to, a back
surface fa®iHy wHe 4 (1OF PcH frffaRSsarf e PnttRAdertebrdtPor EPFp. (5

) A nmethod of fabricating a sem conductor device conprises a process of
sti cki ng examele. finm mkCe?s t herfREgetd PPy WIENpUR 203 -bonding

technique on an electrode of a semiconductor chip, the
semiconductor chip is mounted on a heat stage. At that time,
broken pieces of wafer material stuck to the peripheral edge
on the back surface side of the semiconductoxr chip may fall to
the heat stage and the broken pieces of wafer material dropped
on the heat stage inflict an injury on the back surface of the
semiconductor chip.

In a thermal-crimping process to connect one end of a lead
to an electrode of the semiconductor chip through a bump, the
semiconductor chip is also mounted on the heat stage. At that
time, broken pieces of wafer material stuck to the peripheral
edge on the back surface side of the semiconductor chip may fall
to the heat stage and the broken pieces of wafer material dropped
on the heat stage inflict an injury on the back surface of the
semiconductor chip.

When an injury is inflicted on the back surface of a
semiconductor chip, a crack may result easily on the

semiconductor chip at the time a wrap is generated in the



resin on a back surface facing a circuit formation surface of a

sem conduct or wafer by thermal crinping; a process of creating a

sem conductor chip by dicing the sem conductor wafer and the resi ndflilln2003
t he sem conductor chip having an electrode on a circuit formation surface
t hereof and the resin filmbound to a back surface facing the circuit
formation surface of the sem conductor chip; and a process of nounting the
sem conductor chip on a heat stage and thermally crinping a lead to the

el ect r odesafii ¢ dedsetrbearidus tore thila nderoiugly coburge t {@y oA teé hosk oing
fabricating a sem conductor device conprises: a process of sticking a resin
filmnmader@fihhepposelit tbgrhescarenia Baekasuohaee rifacien®fa tdid cuit
formati on surface of a sem conductor wafer by thermal crinping, a process

of Cfeati%f%éﬁaheeagueﬁs?{>oér;§iap s i cighgpt Qef§§&C§@P{7‘é§0§sY@f&u§é‘d the

resin film the sem conduc chip having an el ectrode on a circuit

formation surface thereof. . the si-n, Li.l. m hound .t ack surface facing
t he dl%ﬂﬁf %o %%f?%ﬁe§u¥%§2§ 6? th 58%&&8%&& Ponc%qgjiyﬁﬁ a process of
nmounting the, senm conductor .chip on a heat stage and creating a bunp on the
el ect r odeS T+ FPRISERPERGYEESF -chi p by using a wire bonding technique. (7)
A nethod of fabricating a_sem conductor A device conprises: a process of
sticking 8)edimthe athaad 3t +« REPHSSRPRES (s ALER B batka s firerred aci ng
a circuit formation surface of 11 31 JUL Z003 a sem conductor wafer by
thermal co®rigindieat sregesBayf Pereent rheddn thedbacsrsenfpcpyoditdiag the

sem conductor wafer and the resin film the sem conductor chip having an
el ect r odesemieorfnctpr dhipwduntaesirhacke theatesttagedanteremzims f$turlbound
to a back surface facing the circuit formation surface; and a process of
appl yi ng testmetibatkesurfeoit tidilnmaihieornsiupffatheoff afore ceitiom tof drhmat i on
surface of the sem conductor chip.
TCP-type semiconductor device. If such a TCP-type
semiconductor device is used in the fabrication of a
stacked-layer~type memory module, the broken pieces of wafer
material are put in a state of being sandwiched by the back
surface of the semiconductor chip and a cap member. When the
cap member ig pressed in a process to paste a shipping seal to
the cap member, a crack originating from a portion with a broken
piece of wafer material attached thereto may result. A crack
generated in the semiconductor chip serves as a cause of a
decreased yield in the fabrication process of the memory module.

It is thus another object of the present invention to
provide a technology which is capable of preventing a crack from
being generated in a semiconductor chip.

It is a further object of the present invention to provide

a technology which is capable of raising the yield of the

fabrication process of a semiconductor device.



(8) An electronic device conprises: a sem conductor device having: a

sem conductor chip having an electrode on a circuit formation surfgqusz3
thereof; a resin for covering the circuit formation surface of the

sem conductor chip; and a resin filmfor covering a back surface facing the
circuit formation surface of the sem conductor chip; a nounting substrate
on which the sem conductor device is nounted; and a cap nenber attached to
the nounting substrate so as to cover the sem conductor device, wherein the
sem conduct or deyiigeaistbunhec g g emauati tige e arat éniverec jpostaegre with
t he back surface of the sem conductor chip facing the cap nenmber. (9) An

el ectroni gAML e ¢RFPOI Yy ilv?li_ch?’isJé&ﬁ)é’lQﬁ@ F SR LI WO, 1daNg efF
havi ng: a sem conductor chip having an el ectrode on a circuit formation

surface UHal el £ 3 U dddin bpvling. foleadnal tachede L heret 0 and

el ectrically connecte e electrod sem conduct or chip through a
bunp; a resin fqr vering the.circui.t formation surface. of .the

sem conduct or ep?foe et&lra 'es) h‘%ﬁ Ioﬁjfegrtsc&l?gr Pﬁa gkgggEtgﬁ%fsé:&gsf &ﬁ ng the
circuit formation surface qof the iem’ co%qc}lifct or chip; a nmounti n(%a ubstrate
on whi ch e REEFEENdBVEDE 1aB L 1i REARIRE R P EChTF %5 RPABEM Attt fhed to

t he nmounting substrate so as to cover the sem conductor device, wherein the
senm conduétdf oddpwiag SefstaPEd oonCf HresRRGifd AT N Redepsacsre with
t he back surface of the sem conductor chip facing the cap nenber. Bri ef
Descri ptitom afcomeany v rgsadFgis1 is a di agram showi ng a top-vi ew nodel of
a TCP-type
Disclosure of the Invention
Anoutline of representative inventions disclosed in this
patent application is described.in.é simple manner as follows.
(1) A semiconductor device comprises:
a semiconductor chip having an electrode on a circuit
formation surface thereof;
a resin for covering the circuit formation surface of the
semiconductor chip; and
a resin film made of thermosetting resin and used for
covering a back surface facing the circuit formation surface
of the semiconductor chip.
(2) A semiconductor device comprises:
a semiconductor chip having a surface protection film
made of resin and an electrode on a circuit formation surface
thereof;

a resin for covering the circuit formation surface of the

semiconductor chip; and



sem conductor device inplenented by the first enbodinent; Fig. 2 is a

di agram showi ng a cross section of the nodel shown in Fig. 1; Fig. 3 is a
di agr.am showi ng an enl arged portion of the cross section shown i3 1RUb.20®;
13 31 JUL 2003 Fig. 4 is a diagramshow ng a top-view nodel of a

sem conductor wafer from which sem conductor devices each inplenented by
the first enbodinent are fabricated; Fig. 5 is a diagramshowi ng a
cross-sectional nodel of a portion of the sem conductor wafer from which
sem conduct or dewesin efbichn impdeneht ede biyo s bet fhg stesihodhndensedr €or
fabricated; Fig. 6 is also a diagram show ng a cross-sectional nodel of a

portion %Mﬁrﬁgﬁr& GRRAUGAT R efadilyMendl eh reelicC gaguetabndeviraes€ach
i npl enented by the first enbodinent are fabricated; Fig. 7 is also a

di agram showing .61 05sasecst ol pmodel of a portion of the sem conductor

waf er from which sem conductor devi ces each inplenented by the first

enbodi nent., are fabr.i cated;, Fi I ck_ di agram show ng the
confi gura{% )on fgegllfclol%r%%%ttogc%ilerééaeps)pcgorngélﬁlsé%fg'ed in the fabrication of

sem conduct or devi ces each inplenented by the first engbodinent.in g sinple
and plain mannet SHREORTTGLOr (AR AT SR 7Y S bEROSeRE] BnSiTRbdd of a

state of a diced sem conductor wafer in the fabrication of sem conductor
devi ces bGP NEHE BRCDYERFESPF i st enbodiment; Fig. 20 is a di agram
showi ng a cross section of an enlarged portion of the nodel shown in Fig.
9; Fig. 11 is & dilRjfamshbidhdraviress-seadi ahbichederhereta angds JuL 2003
a state of a picked-up sem conductor chip in the fabrication
electrically connected to the electrode of the semiconductor
chip through a bump;
a resin for covering the circuit formation surface of the
semiconductor chip; and
a resin film made of thermosetting resin and used for
covering a back surface facing the circuit formation surface
of the semiconductor chip.
(4) A method of fabricating a semiconductor device comprises :
a process of sticking a resin £ilm made of thermosetting
resin on a back surface facing a circuit formation surface of
a semiconductor wafer by thermal crimping; and
a process of creating a semiconductor chip by dicing the
semiconductor wafer and the resin £ilm, the semiconductor chip
having an electrode on a circuit formation surface tﬁereof and
the resin film bound to a back surface facing the circuit
formation surface of the semiconductor chip.

(5) A method of fabricating a semiconductor device comprises:

a process of sticking a resin film made of thermosetting

10



of sem conductor devices each inplenented by the first enbodinent; Fig. 12
is a diagram showi ng a cross-sectional nodel of a state of creation of a
bunp in the fabrication of a sem conductor device inplenented by ti3g JULra0)
enbodi ment; Fig. 13 is a diagram show ng a cross-sectional nodel of a state
of a sem conductor chip nounted on a heat stage in the fabrication of a
sem conduct or device inplenented by the first enbodinent; Fig. 24 is a

di agram showi ng a cross-sectional nodel of a connection state in the
fabricatipesDi en seliacdnductfecedéacingi apliemuntted dyrathieot iswr faabodf nent ;
Fig. 15 is a diagramshowi ng a cross-sectional nodel of a marking state in
the fabrigadémicofidacsen wafducber tHevinge tnpheirgted by the first

enbodi ment; Fig. 16 is a diagram showi ng a top-view nodel of the

configuration of A JrRM ¥rn@uheihd ikl dohguseir-cendychoratievhgeche
|nplenented by the first enbodinment is enbedded in a sinple and plain

manner ; &3c€og'@%§E°@QQ%l% @3S mSeChd %’Qﬁ:ﬁf@%ﬁc L the J\Lﬁ)ew

conflgura on Shown T h s a di agram showi ng a top-

of the praReis t%fi%&fe.%?ﬁ%%f‘égﬁta?%l%&wl%ﬁs RSt S e,

cross section of the deI gown in F| 8f Fi gf 20 is di }a),rgram showi ng a
t op- vi ew %%ie}'e%%ntﬁé BoRPYRGr 5P| ?anﬁf: SBELRGP L PREPHAT

sem conductor device inplenented by the second enpbodiment. in a sinple and
pl ai n mankeFraEien s4rfacey ﬂfa@?ﬁnﬁ%ﬁbﬁ?ﬂﬁuétEFogglgecﬁpénal nodel of the
configuration of a BGA-type sem conductor device inplenmented by a third
enbodi ment of thePPRERBHOF MBI Y ithey SEMHNRRGEQ Gl Tredihet heme Fi g.

22 is a diagram showi ng a cross-sectional nodel of
stage and thermally crimping a lead to the electrode of the

semiconductor chip through a bump.
(6) A method of fabricating a semiconductor device comprises:

a process of sticking a resin film made of thermosetting
resin on a back surface facing a circuit formation surface of
a semiconductor wafer by thermal crimping;

a process of creating a semiconductor chip by dicing the
semiconductor wafer and the resin film, the semiconductor chip
having an electrode on a circuit formation surface thereof and
the resin film bound to a back surface facing the circuit
formation surface of the semiconductor chip; and

a process of mounting the semiconductor chip on a heat
stage and creating a bump on the electrode of the semiconductor
chip by using a wire bonding technique.

(7) A method of fabricating a semiconductor device comprises:

a process of sticking a resin film made of thermosetting

resin on a back surface facing a circuit formation surface of

11



the configuration of a CSP-type sem conductor- device inplenmented by a
fourth enbodi nent of the present invention in a sinple and plain manner.
Best ,Mbde for Carrying out the Invention Some preferred enbodinents]ququ
present invention are described belowin detail by referring to diagrans .
It should be noted that, in all diagrans referred to in the explanation of
t he enbodi nents of the present invention, identical functions are denoted
by the sane reference nuneral and explained only once. First Enbodi ment The
enbodi nent sesniexcerthldtfare dvadfearbe xamatea bf cappbimag 16 31 JUL 2003 the
present invention to a TCP-type sem conductor device and a nmenory nodul e
(or an el ectrogri préevseedf eihedding o bemsesheapduet i gy d MiER Hs
fabricated by using a tap carrier with a |ead formed by etching a netallic

foi | pasteehib e ¥ (18¢er0ind dHLXellig mxgl, tHe Sheuldrieddiat a

technol ogy of fabricating a TCP-type sem conductor device is also réeferred

y o - {ype < “devi retert
an assonBry/ MRARE SHbSyRaC T Che e SERRol Dy e D hASe TARAER O Mg

t op- vi del af a.sem conduct ice inmplemented by the first
erbod MR AETE [ agbriOMHY it | rioa B (PR A0 oE a7 AFPSRGHF R & cr oss

section of the nodel shown in Fig. 1. Fig. 3 is a diagram show ng an
enl ar ged I96PEIHPOFWHE G 0 Sect i on shown in Fig. 2. As shown in Figs. 2
and 2, the TCP-type sem conductor device 10 inplenented by the enbodi nent
has a confi gur & PEPCEEHCsiaRP Ei corpohein sthichl aeu bt sEpFRahdast or chip
1, aresin 7 for covering a circuit formation surface 1X of the
sem condsstrdiacshiop thanelecte hapef @arateon Gusi idren ofl thel sepiopnfuato
created on the surface of a flexible filmb5. The tape carrier 6 has a
confi gur athiipgn wherein a unit lead pattern conprising a plurality of |leads 4
is created repeatedly in the longitudinal direction of the tap carrier 6 on
the surfa@e ohnt béetkernbkedevimes cnlmpetidess a fixed width., Fig. 1 shows an
area for 1 |ead pattern. The |leads 4 are formed by pasting a netallic foi
on the surfaceaofsentiedidddare davind having:
a semiconductor chip having an electrode on a
circuit formation surface thereof;
a resin for covering the circuit formation surface
of the semiconductor chip; and
a resin £ilm for covering a back surface facing the
circuit formation surface of the semiconductor chip;
a mounting substrate on which the semiconductor device
is mounted; and
a cap member attached to the mounting substrate so as to
cover the semiconductor device,
wherein the semiconductor device is mounted on the
mounting substrate in a posture with the back surface of the

semiconductor chip facing the cap member.

(9) An electronic device comprises:

12



31 JUL 2003 5 through a bonding agent and then etching the netallic foil.
The flexible film5 is typically made of resin of a polyimde groupab?%iﬁﬁa
a thickness of 75 umAs for the netallic foil, for exanple, a copper H
with a thickness of 35 umis used. On both sides of the flexible filmp5,
perforation holes 5A used for noving the tape carrier 6 are provi ded at
fixed intervals. In addition, positioning holes 5B used for positioning the
flexible filmb5 during a fabrication process are provided al so on both

si des of the flaxsbéhecbnfiorborTHeviop- haeinghape of the sem conductor chip
1 is rectangular, having typical dinensions of 8.4 [mm X 13.4 [mm] . The
sem conductor chip 1 4ss@ho¥bdadevbthcBnperhodegda BRAVIRaYIGHR: &1t YPi cal
storage capacity of 64 negabits as a storage circuit system The |eads 4

are dividg?r&gig gokfggigﬁggp§facgegﬂ§rg?%p one of the 2 |ead groups are

provi ded along one of the ong sides of the sem conductor chip 1 facing

Tong Side of e sem SoRIELSrS CALE 150tnd LA SeRbeH Tad B RTE 1S

tended to the,ci it f ti f 1X t h.the flexible filmb5.
The of her SbRATBICBACK GPRERGCPHANY 7 S RATHADUL 19 REBABIUE TR he

external circunference of the sem conductor chip 1. The other end of each
of the | eBR&P4thsoegheAde¥™Pé cross a I ong hol e 5C provided on the flexible
film5 in the outside of the sem conductor chip 1. In this way, the 18 31
JUL 2003 edge on the dMeEinnier Fevenbpdthedchycrhé foerablenfsuridce An
electrode 1Cis fornmed at the center of the circuit formation surface 1X of
t he sen cofidulee osemhipnductarprhinli epdof such el ectrodes 1C are laid out
in the long-side direction of the sem conductor chip 1. One end of each of
the leads 4 is el ectracadin dndmnbohapivealing g dawsc sed fhoeofiac bhgt tiee
el ectrodes 1C of the sem conductor chip 1 through a bunp 3. Typically, the
bump 3 circuit formation surface of the semiconductor chip;
a mounting substrate on which the semiconductor device
is mounted; and
a cap member attached to the mounting substrate so as to
cover the semiconductor device,
wherein the semiconductor device is mounted on the

mounting substrate in a posture with the back surface of the

semiconductor chip facing the cap member.

Brief Description of the Drawings

Fig. 1 is a diagram showing a top-view model of a TCP-type
semiconductor device implemented by the first embodiment;

Fig. 2 is a diagram showing a cross section of the model
shown in Fig. 1;

Fig. 3 is a diagram showing an enlarged portion of the

cross section shown in Fig. 2;
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is an Au bunp created on the electrode 1C of the sem conductor chip 1 by
using a ball bonding technique . It should be noted, however, that the bunp
3 is not restricted to such a bunp. The end of each of the leads 4 JEJUL 2003
connected to the bunp 3 in a thermal -crinping process. As shown in Fig. 3,
the sem conductor chip 1 has a configuration conprising nmain conponents
such as a sem conductor substrate 1A typically made of single-crystal
silicon, a multisublayer wiring | ayer 1B conposed of a plurality of stages
of insul ation angy wi4 iig ssublayms stackeg adntaachievheodeh dheacircuit
formati on surface of the sem conductor substrate 1A and a surface

prot ecti rfiiddAdiR S NREd10 EeMerwi heh nabhi Somdeyesr | ayeicdB. edypi cal ly,
the surface protection film1lD is made of resin of the polyimde group

whi ch is jeanabls Qg IBPravd ng; tde Sngyd BRee: SiFengihr fgatagt an ray and
strengthening the bonding with the resin 7. The surface protection film 1D

erpl oyed 1 n t s emodiyent;; has  LYRLGRL & 19031 ALk 23 Lhigkness of

about 10 um Thuds,” 't hi § surtace profectio st an a“surface
protection fil m of em conduct or _chip_i cI#?ing n_enmbedded l.ogic-circuit
System  FnPPRE 62870k 13 Ot CORTIRTRT B/ ekt ETA 6Py 8eB® bPBRBEER3n 111 m
has a typical thickness of about 2.5 um The thickness of the sem conduct or
subst r at €eVACSE RIS HR IR BT d&6r eBRi b §iF t BMRCH RSB J2¥ Ri ckness of the
TCP-type sem conductor device 10. In this enbodiment, the thickness is
about 28GalmifedEasdectrode 1C is created on the uppernost wiring |ayer of
the multisublayer |layer 1B of the semiconductor chip 1. Typically, it is
created from aFist-abl ie gldenandiepran sheoeind a gppreatbpciligmadunc@al) film
or an alumnumalloy film The bunp 3 is connected to the electrode 1C
t hr ough @ fhapdintg copehitite peoitdaduohor wa fayr fner wivicthesenbaohihato®. The
resin 7 is created by first coating the surface protection surface 1X of
t he senm c@wlustsoreastii pirdp lendntdriopsete | Higrsesembadimentepaxy group which
is doped typically with an organic solvent by using a bonding techni que and
t hen har demrigdteit hernosetting resin by conducting a heat treatnent
process. In a wrd, the resin 7 is made of
Fig. 7 is also a diagram showing a cross-sectional model
of a portioﬁ of the semiconductor wafer from which semiconductor
devices each implemented by the first embodiment are
fabricated;
Fig. 8 is a block diagram showing the configuration of
a film attaching apparatus used in the fabrication of
semiconductor devices each implemented by the first embodiment
in a simple and plain manner;
Fig. 9 is a diagram showing a cross-sectional model of
a state of a diced semiconductor wafer in the fabrication of
semiconductor devices each implemented by the first embodiment;
Fig. 10 is a diagram showing a cross section of an enlarged

portion of the model shown in Fig. 9;

Fig. 11 is a diagram showing a cross-sectional model of
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thernosetting resin of the epoxy group. The thickness of the resin 7 is
typically in the range 0O . 1 to O .25 nmmon the electrode 1C of the

sem conductor chip 1. Aresin film2 is bonded to a back surface 13( fmci2@$
the circuit formation surface 1X of the sem conductor chip 1 so as Eé

JUL 2003 to cover the back surface 1Y. By bonding the resin film2 to the
back surface 1Y of the sem conductor chip 1 so as to cover the back surface
1Y in this way, the back surface 1Y of the sem conductor chip 1 is

pr ot ect ech iyt dthe gfes pikkled-2p Fews,comductjour yhile inf lkhet dedban ddtel dack
surface 1Y of the sem conductor chip 1 . As a result, even if ,a wap is
gener at ed, On; 4SRN CONHULE P c£8i Padh dufp | Onan €Nt bpcthen rhigisge applied to
the circuit formation surface 1X of the sem conductor chip 1 because of

har deni ng/{ gonty.action of the resin 7 covering the circuit formation surface
1X of the semconductor chip 1, it is possible to prevent a crack from
being originati from,an_i nj o_.be gener at in_the 1 CO tor chip
1. In particul aﬁll%w %hlﬁhae @%#é{%réssélp% Iqrtl & Eg(r%lgan&lf{:{telooﬁ‘?gpA%T}%%%uugeo in
order to make the TCP-type seniconductor_device 10,thjn as i.s the case with
Lhi's embdtli NS 9 (F THe-Top2yi SuPBRRpER of ¢ HRREHFRBAGHCLEr Zchip 1 made
rectangular, with the surface protection film 1D pade of resin of the

pol yi m deSYHRRNGUF R E T HCE nprRYRMeReeH 0P Hye wi tRSEhemPesiimentsr with
the thickness of the surface protection film 1D increased in order to

i nprove the endlirande $SrandgiRonghi FREWEHRD & gy ossWwesyr lianajemadaed for e
easily in the sem conductor chip 1 so that it is inportant to prevent an

i njury framtegengfi afdeénteohdnctoe daigk meunftadeot Ya diea hes sapé ciomduot or
chip 1. The resin film2 is typically made of thernosetting resin of the
epoxy gr digborAsamidi ofea destiddrmiiid abedavi cdeliapl emeheedlby the- £illst2003
resin film2 is bonded and attached in a thermal-crinping process. Thus, a
contr act iembddimentgener at ed by hardeni ng/ contraction of the resin film2 is
applied to the back surface 1Y of the sem conductor chip 1. By creating the
resin film2 frropg .t her desetdiagragssiowing [ &rody - secagdnac ke e
gener ated by hardeni ng/contraction of the resin film2 is applied to the
back surfaieenh¥cefiohhetse8iicoaHu iy Ldu i dn o £ TAdSm iz I e deer iRfeevent ed
from bei ng generated in the sem conductor chip 1 due to

har deni ng{gomndraet dPoPf t Kder 1 5t Nerdb6@¥RERNY the circuit formation surface
1X of the sem conductor chip 1. By increasing the thickness of the resin

film2, the contypactisonsf ar&eagpahi Ssbktnd e RB&K -sfathalY mfadhe £ _
sem conductor chip | can be increased. However, an excessively thick resin

film2 wilyhecom adiddraneR trarefifantiont 8 sMBkeehD8oh@BMRE device
sem conduct or device 10 thin. On the other hand, an excessively thin resin

film2 widprasitded b SH@ £1 L5 eChpQhigappr essing generation of a warp in
the sem conductor chip 1. It is thus desirable to a resin film2 thinner

than the resing; on tde eleciyade 1GRbyihe 5 a5 tQLgeN Belepkn this
enbodi nent) the lrggsi n ﬁiﬁem 2 lis creat edwtﬁ(;&have Eg t hi ckness OP abgll?t 2 5 um
. I'n addition, ti t i i fr h : | in of the
epoxy gr SR e G0 S £ T TEnOET ol Fl o GIRA R DSEh, LBAMLER . O
epoxy groé‘e["vfo U6 Sdd $00s 1Sy StRENBL PePed SQa Ll g LERLASLY T2 jJpecorres
difficult°Fo 22
simple and plain manner;
Fig. 17 is a diagram showing a cross-sectional model of
the configuration shown in Fig. 16;
Fig. 18 is adiagram showing a top-viewmodel of a TCP-type

semiconductor device implemented by a second embodiment of the

present invention;
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31 JUL 2U03 peel off . Next, a method to fabricate the TCP-type

sem conduct or device 10 is explained by referring to Figs. 4 to 15. Fig. 4
is a.diagram showi ng a top-view nodel of a sem conductor wafer froram‘_clmm
sem conductor devices are fabricated; Figs . 5 to 7 are each a diag

showi ng a cross-sectional nodel of a portion of the sem conductor wafer
fromwhi ch sem conductor devices are fabricated; Fig. 8 is a bl ock diagram
showi ng the configuration of a filmattachi ng apparatus used in the
fabricati on of Heni é6nilsict dladeeincelsovhng sicmplse aadt pbai of médmercdedi g. 9
is a diagram showi ng a cross-sectional nodel of a state of a diced

sem condugigwn waf erig n 1éhe fabrication of sem conductor devices; Fig. 10 is
a di agram showi ng a cross section of an enlarged portion of the nodel shown

in Fig. 9 Figpill i® aJdiAG:30,ShoWMIG, & 0SS5 5861dPNRb8PAEE o2 state
of a picked-up sem conductor chip in the fabrication of a sem conductor

device; EiQ... J i S 1 - SeCLLoEk | .. of .St at e of
creation do fal ufn%llaonrgtoﬁ:ggﬁ%rl ca ir]'glncal&?éi?ig%%céﬁﬁgg#ggﬂggﬂ%g;e I'—Llczge. 13 is
a di agram show ng a, cross-secti onal del of, a,state.of,a seni conductor

chi b MounTEd B S S E T ed et 1A S 88 F8T, PIATY o

sem conduct or device; Fig. 14 is a diagram show ng a cross-sectional nodel
of a cond&Ctt™N state in the fabrication of a sem conductor device; and
Fig. 15 is a diagramshow ng a cross-sectional nodel of a marking state in
the fabricati of i¢f- #1lséfi @ PP MY 2 Erese-§eckirnad swdlomduct or

waf er (sem conductor substrate) 20 nmade of single-crystal silicon with a
typi cal tiiclamuskioiraipum & HPFpdraee semiconductor device

implemented by a third embodiment of the present invention in
a simple and plain manner; and

Fig. 22 is a diagram showing a cross-sectional model of
the configuration of a CSP-type semiconductor device
implemented by a fourth embodiment of the present invention in

a simple and plain manner.

Best Mode for Carrying out the Invention

Some preferred embodiments of the present invention are
described below in detail by referring to diagrams. It should
be noted that, in all diagrams referred to in the explanation
of the embodiments of the present invention, identical
functions are denoted by the same reference numeral and

explained only once.

First Embodiment

The embodiment is exemplified by an example of applying
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Next, a sem conductor device, an insulation layer, a wring |ayer, an

el ectrode 1C, a surface protection film 1D, a bondi ng openi ng and ot her
conponents are created on the circuit formation surface 20X of the31 JUL 2003
sem conductor wafer 20. In essence, a plurality of DRAMS each serving as a
uniform storage circuit systemare created to forma matrix. A plurality of
chip formation areas 21 are laid out in a state of being separated from
each other by dicing areas or cutting areas 22 which are diced to break up
t he seni ddmlusteseniafigywerioth&oppofeEsdyPgp SeBlchnsussiont cereleahcmdi n
Figs. 4 and 5. Next, the back surface 20Y facing the circuit formation
surface 20Medothensdn e ohoticdore et ero20c i deyi oahdemnbeddduge titee t hi ckness
of the sem conductor wafer 20 . In this enbodi nent, the back surface 20Y is

ground tiddmitduhdt €dnessiek whtclds eapduchoedwsf ek iy hscdpdscadide
typically about 280 ~.m 24 31 ~UL 2003 The process up to this point is

shown in Hig, %%%E%oﬁﬁeémé&fﬁ@-a7meeaif§a}nféﬂnbasitgdp%§f §hd o the

back surface 2 e sen conductor” wafer 20. The resin film2 is stuck

by using g, 14140 StiCkh 091 BPRAALHS $ROML {lg Blthodha THE LT O LKA

apparatus Has a configarati on"conprising: a carrier-tape supplying it for
tial | yi. i t 30.f |  30A; ier-

2ccommoddit REEEREELEED SrtdrPProbir P rart P i e So & e h

sticking unit for sticki ng a resia filcgnz on the hack sFlr.f?lge of the

seni condd@ 8F ¥ (TGRS AL RRPAREF P TR hd SE MR VP er SA AR a

heating roller 31B; a cuttingrfunit for cutting_off a resin filmby using a
cutter 3TMhPEToMBRSTINHe RBFRT oFFREP B v b2 0t eghRR@OY onveyi ng
unit for conveying a sem conductor wafer 20 conpleting the_cutting process
by using an abdtrdt iloni hranBRIRMFRWERD PR v GHEY Ffeduppl i ng a
sem conductor wafer 20 froma cassette tool 34A to the carrier tape 30; a
waf er accmEmistatdugt ehdeviiee Hrbrheraed iy ahe dtirednemereimeaieet e
conveyed by the absorption arm 33 in a cassette tool 34AB,;

present invention. Fig. 2 is a diagram showing a cross section

of the model shown in Fig. 1. Fig. 3 is a diagram showing an

enlarged portion of the cross section shown in Fig. 2.

As shown in Figs. 1 and 2, the TCP-type semiconductor
device 10 implemented by the embodiment has a configuration
comprising main components such as a semiconductor chip 1, a
resin 7 for covering a circuit formation surface 1X of the
semiconductor chip 1 and a tape carrier 6 with a plurality of
leads 4 created on the surface of a flexible film 5.

The tape carrier 6 has a configuration wherein a unit
lead pattern comprising a plurality of leads 4 is created
repeatedly in the longitudinal direction of the tap carrier 6
on the surface of the flexible film 5 which has a fixed width.

Fig. 1 shows an area for 1 lead pattern. The leads 4 are formed

by pasting a metallic foil on the surface of the flexible film
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a filmsupplying unit for sequentially supplying a resin film2 and a
spacer tape 36 froma reel 35A to the sticking unit; 25 31 JUL 2QQ3 q@ a
spacer-tape acconmodating unit for sequentially w nding the spacer ﬂawﬁ B
peel ed off fromthe resin film2 around a reel 35B. In this filmsticking
apparatus, the resin film2 can be stuck into a real bonding or a tentative
binding . In the case of tentative binding, the resin filnms 2 are stuck one
pi ece after another or in multiple-piece units. This process produces a
state of & thieowslh |y Hemddavedoensi anfli ther dochitng cchdandzakl sarfaté.of the
sem conductor wafer 20. Next, an electrical test not show in the figure is

conduct edrii@ fietetinl @ef Mhetcshedrs aypienlliemstier ageresinupf 5ysdeyiefgeach
chip operates as desired. Results of the test can be used for determ ning

whet her each, 6hipy {55 90a%h QM Rad %rfdvfshgxggraﬁg Ay e&rﬁ&trﬁgaamc foi

1
characterTstics such as the operating ffrequency. Then, e sem condutt or

v 20 ko Bkt o Abaienien LaYe p9if ol Shoge hecly e

sen conductor Wa unt e ure tion

surface 20X of the sem _copducto 20 fagi pwar Subsequenily, the
sem conduct or \A(B/al?gbroggsalr%%t %téf }t'}elé?%f%)l{f‘%l% g}ggﬁ’cé’ %fyoru%t{-iln%n;“%i%%/ng
tor wafer 20_.and the re film2 into

t i th i d i
e oad NfBa, bt "Se S e R R h Bt faAr EoRaav i ar A BEX9E ohown

in Figs. 9 and 10, the sem conductor chijp 1 has a circuit system 26 31

JUL 28 (WV%%StheIrbiaf‘ﬁﬁ‘ilqrbr RAT Ot S BARRC4SE 2B niFefshBrayer wiring
| ayer 1B, an electrode 1C, _a surface protection film 1D, a bondi ng opening,
etc. The pesipleoningothe Sreeibly fHan faduring acdaby ish il sarmeessiuct or

chip 1. At that time, a broken
are provided also on both sides of the flexible film 5.

The top-view shape of the semiconductor chip 1 is
rectangular, having typical dimensions of 8.4 [mm] X 13.4 [mm].
The semiconductor chip 1 is provided with an embedded DRAM
having a typical storage capacity of 64 megabits as a storage
circuit system.

The leads 4 are divided into 2 lead groups. Leads 4 in
one of the 2 lead groups are provided along one of the 2 long
sides of the semiconductor chip 1 facing each other and leads
4 in the other lead group are provided along the other long side
of the semiconductor chip 1. One end of each of the leads 4
is extended to the circuit formation surface 1X through the
flexible f‘ilm 5. The other end of each of the leads 4 is pulled
out to the outside of the external circumference of the
semiconductor chip 1. The other end of each of the leads 4 is
extended to cross a long hole 5C provided on the flexible film

5 in the outside of the semiconductor chip 1. In this way, the
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pi ece of wafer material may not be conpletely detached fromthe
circunferential edge of the back surface 1Y (an angle fornmed by a cross
secti.on and the back surface 1Y) of the sem conductor chip 1 obt quqﬁszﬂlﬂm
the dicing process. Even if such a piece exists, the piece is held by the
resin film2 to prevent the piece fromfalling to a heat stage for nounting
the sem conductor chip 1 in a subsequent process. In addition, since the
resin film2 is not stiff (soft) in conparison with the sem conductor
subst r at eedge nerletlod @ihéxonidehesseubpondadt by Bakeflegibde e ldi ced with
ease, and a resin film2 matching the external size of the sem conductor
chip 1 can al s;he fartmiian 1t ieasdmrmdeXtat atics hemtam o ghelkbiddeit

sem conductor chip 1 is thrust up by using a thrust-up needle 42 of a

pi ckup appsid USohehaWa il 8 eheerkdriaddieupwapdl di re¢hidhiic
Subsequently, the sem conductor chip 1 is transported to a process at the
next sta i %%or L L e . .Of i S At
that ti nego?f %?ﬁndgg e’[i%e '}gc s&r%f %gg %%!L%f&flﬁgngetrﬁ{gn ggtggr@egﬁqgre?tilﬁson

prot ected_ by .t he harden resip film2, the tip of the thrust-up needle 42
is not brd gtmei%?%l%%rﬁ%g%%g% {hﬁl?h? back surface 1Y of the sem conduct or
chip 1 but brought into 27 31 JUL 2003 contact with_the sin fjlm2. As
a result, an i#?rlﬁfr&:‘i\no ee?)?‘}év%ﬁt@aefgﬁ?r‘ﬁﬁe%nbsi#‘?FEFéﬁaﬁJﬁytﬁ‘él ack
surface 1Y of the sem conduct o(a chig 2 b¥ the thr ust-gp needl e 42 brought
into contPRINAMIFAIHE TRFACFPENT2. OFRefl 5BesRORACFAGRSGIC1ET £hsump 3 is
created on the el ectrode 1C of the sem conductor chip 1 by adopting the

bal | - bond? 4T ¢ QT Rie . e dr iUl & BEMP- BondiyRiicERni dilee kimal 3
created at the tip of a netallic wire made of typically Au is bound to an
el ectr odei%faraAslegv@Brfdlt%E@‘é@dcﬂﬂ fhenglersnodeblep i $hosrpd clopdnattdamg of f
the netallic wire fromthe ball . Thus, the sem conductor chip 1 is nounted
on the heztistlaypy vginac hald poalddmobédchhérmeby ast shownld rbdingptekB. The
sem conductor chip 1 firmy absorbed by the heat stage 44 is heated by the
st age 44.hdevdrat thatethetbuspfldsedot hagsthicted to such a bump. The

end of each of the leads 4 is connected to the bump 3 in a
thermal-crimping process.

As shown in Fig. 3, the semiconductor chip 1 has a
configuration comprising main components such as a
semiconductor substrate 1A typically made of single-crystal
silicon, amultisublayer wiring layer 1B composed of a plurality
of stages of insulation and wiring sublayers stacked on each
other on the circuit formation surface of the semiconductor
substrate 1A and a surface protection film 1D formed to cover
the multisublayer layer 1B. Typically, the surface protection

film 1D is made of resin of the polyimide group which is capable

S

of improving the endurance strength against an - ray and
strengthening the bonding with the resin 7. The surface

protection film 1D employed in this embodiment has a typical
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resin film2 is bound to the heat stage 44. For this reason, the nounting
surface of the heat stage 44 is subjected to a fluorine coating process in
advance. In this way, it is possible to prevent the resin film2 from being
bound to the heat stage 44. In addition, by increasing the area of ﬁ@%nz
absorption hole 44A in the top-view direction, the contact area bé{ m%e
heat stage 44 and the resin film2 can be decreased. As a result, it is

al so possible to prevent the resin film2 from being bound to the heat

st age 44.tHivlagdid iofh abstuen10hem seritcondutiicr schifpck pgomeuntied @i ldhe heat
stage 44, a broken piece of wafer material which is 28 31 JUL 2003 not
conpl et elyp det @eherdef ratart heswrt faswrpelaridtidloreddemad £ theehdebnsiwdase 1Y of
the sem conductor chip 1 is held by the resin film2 and thus prevented

from fal ldng down JQ rhenheabedtiager s c Thisey § D& Pacdn SUrfaee el ¥ fe t he
sem conductor chip 1 can be prevented frombeing i'njured by a piece of

waf er mat eri_al : g u L omr; LAce .t ack
surface o%eﬂ’ tahelog’g%lo—(%g% uct%%%céﬁ%g{'lil}% %P%?gggeéggge?ﬁel%}qes%ilg ihla%f,b t he
back surface 1Y of the sem conductor_ chip 1 will nqt be injured by a broken
pi ece of WM& InetherFRetH o‘b%éagg%t tznve%] t By RRRST inir s&é‘ﬁ a pi ece
exi sts. Moreover, since br oken Eé)&gi%_of waf er aat rial can be prevented

from fal ISGR: RGP T FEDSEZE t& 1 KRR BT8R A5CECESHNT YRS be

re-stuck on the back surface 1Y of the sem conductor. chip 1 when the
seni condic EGAUGRD thiicdniimedd ths THE-R¥RE SERGEORFUCKEKXt AeHd Cehdwh in
Fig. 14, one of the ends of the lead 4 is connected to the el ectrode 1C of
t he sem conducitsorerddvdpimernt thr dugh thiecknegps 3ibyaleowthe il Hror i npi ng process
using a bonding tool 46. In this process, the sem conductor chip 1 is
mount ed on a h&de eflagera8etl Be ¢reatgdaysbhbatbndmnady withiad layer
absorbed sem conductor chip 1 is heated by the heat stage 45. At that tine,
it is fearfedihatulthesulesayerf i lagex i 1B bolinthe csemecdmdtcsdngehdp. 1kor this
reason, the nmounting surface of the heat stage 45 is subjected to a
fl uori ne Wastdald yr deeds @Peated from a metallic £ilm which is made of
typically aluminum (Al) film or an aluminum alloy film. The
bump 3 is connected to the electrode 1C through a bonding opening
provided on the surface protection filmlD.

The resin 7 is created by first coating the surface
protection sgsurface 1X of the semiconductor chip 1 with
thermosetting resin of an epoxy group which is doped typically
with an organic solvent by using a bonding technique and then
hardening the thermosetting resin by conducting a heat-
treatment process. In a word, the resin 7 is made of
thermosetting resin of the epoxy group. The thickness of the
resin 7 is typically in the range 0.1 to 0.25 mm on the electrode
1C of the semiconductor chip 1.

A regin film 2 is bonded to a back surface 1Y facing the

circuit formation surface 1X of the semiconductor chip 1 so as
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3 ~jl~l Z003 in advance. In this way, it is possible to prevent the resin
film2 from being bound to the heat stage 45. In addition, by increasing
the area of an absorption hole 45A in the top-view direction, the ggqh@g
area between the heat stage 45 and the resin film2 can be decreas

result, it is also possible to prevent the resin film2 from being bound to
the heat stage 45. In addition, when the sem conductor chip 1 is nounted on
t he heat stage 45, a broken piece of wafer naterial which is not conpletely
det ached f4¢ apddie id wavierentiaale edge Bf, bbadbagktBsarfesen 1Yioh 2 heo
seniconductor chip 1 is held by the resin film2 and thus prevented from

falling dayw aq%l i he herte Skage dbe sEMSoddifeDaE koS flags 3y ©b é@@er

senlconductor p 1 can be prevented frombeing injured by a piece of

waf er o] e: he t 4 Fur.t her_nor, Si.Rce ack
surface o ﬁ%aggngggg g%t%? cﬁ eﬁig 99§r0?88t§ E% f%FgégﬁFfféhEEQ t he
back surface, 1Y of the sem conductor chi not . be_| a broken
pi ece of SAFETOHALEFPRIC 3%hbéﬁ;5ﬁ°§ﬁ§tﬁ%ﬁ#yéFbﬁerﬂglEvghf*UE éﬁxé pi ece
exi sts. Mreover, since a_broken piece of wafer material can be prevented
fron1faJI@Qmﬁﬁﬁ&%ﬁftbsth%fﬁé§¥e§taﬁetﬁg)b§GKhSHr§ﬁ€ﬁeﬂYbP§céhﬁ Il not be
re-stuck on the back surface 1Y of the sem conductor chip 1 when the

seni conduggoicehdpcior SbuAt edA8rP ke UAdat e¥eagef 46Wrap is pnedatgdos
Then, a resin 7 for covering the circuit formation surface 1X of the

seni conduzt dathec biepritongiufcgrovedhiPhe dussitie @ ¢eneraatédnbiofde stpwobedng t he
surface protection surface 1X of the sem conductor chip 1 with

t her nosettd nthe edirrvwdft dorepaiyprgsoufiank tH 08 tdopeden yqirchld tyomi dii@an
organi ¢ sol vent by using a bonding technique and then hardening the

t her nosett ilegaiesd Brfbyacoaduny i agnarheat ohr eAtiENtr RrHECRSSove AL hi tShe
process, a contraction force generated by hardeni ng/contraction of the

resin 7 isi@pplt efbtmat hencéietdde f X et i e Yariacshdectdr tdieisenj cppduct or
chip 1, resulting in a wap in the sem conductor chip 1 in sonme cases.

Since there posdibl )ty Ypridvdrtc hedrafkt beohaski syrdaceidat Digt f€om an

sem conductor chip 1, however, it is possible to prevent a crack from

ori gi natifgyfFPmanpi ngé'ﬁér&@eaelﬁeBﬁéabéﬂlbﬂnﬁﬂ%t%%mcfh@.@dll(%t ofnchip 1.
particular, with the thickness of the semiconductor 1A reduced
in order to make the TCP-type semiconductor device 10 thin as
is the case with this embodiment, with the top-view shape of
the semiconductor chip 1 made rectangular, with the surface
protection film 1D made of resin of the polyimide group in order
to improve the bonding with the resin 7 or with the thickness
of the surface protection film 1D increased in order to improve
the endurance strength against an « ray, a wrap is generated
more easily in the semiconductor chip 1 so that it is important
to prevent an injury from being inflicted on the back surface
1Y of the semiconductor chip 1.

The resin film 2 is typically made of thermosetting resin

of the epoxy group. As will be described later in detail, the
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In_addition, the resin film2 is bonded to the back surface |IY of the

sem conductor chip 1 to cover the back surface 1Y so that a contraction
force generated by hardening/contraction of the resin film2 is diplLefll o
t he back surface 1Y. Thus, it is possible to prevent a wap from bei ng
generated in the sem conductor chip 1 by hardening/contraction of the,resin
7 covering the circuit formation surface 1X of the sem conductor chip 1.
Subsequently, identification nmarks are forned on the resin film2 on the
back sur frage nl ¥ idfm tshei s ava st unidra ctighdd byn aslophénga B- tasepingr ki ng
techni que. The identification 31 31 JUL Z003 marks include the nane of

the prodygt,.ddhe napgsof ot benweaekachureircd RrdomaLf whe product and the
manuf acturing lot nunber. To put it concretely, as shown in Fig. 15, a mask

46 with . g i ; - | §.radi ated
o the r oabaaniPhl stz ERRRR gk 0t 20 L 2PN REPED he Balh e
resin film2 is etch out by the | aser beam 47 radiated thereto to form an
dont | 1 GBI T O AL AT FEATICH SE0P o K9DG TG OGE Sroan
identification mark is formed by cutting out a portion to which _a |aser
beam i s riddim? dFomFEperRP§eFEARETF eI HerB Wil WBY A Tes ST £°5F60l em
caused by a disappearing |laser mark. It is difficult, however, to forman
i denti fi criang e Kb harden e IHT@C Wtk v teehregie dhlmhd Back
surface 1Y of the sem conductor chip 1, that is, the sem conductor

subst r at eppihies £ ¢ thechack sugiface Bhoirjhe geing coppflcéredvip the Thus,

sem conduct or substrate, a crack is generated easily in the sem conduct or
chip 1. Bhuwsrpvddre bd preverttedl fyomiddinuldgeneordioed an tdentification
mark an the back-surface side of the sem conductor chip |, it is now

possi bl e demnif@mart dxdehtiiof 1 catd ap herdening heostdecof ohhef hickresihace 1Y
of the sem conductor chip 1 by virtue of the resin film2 provided on the
back surfregvdYind tthecsesicordireizari cehspr taas lixsot heicasri wbhluthios

enbodi ment. At the end of this process, the fabrication of the TCP-type
seni condygiiqy 1devige; ABr8A8WAgi th&i @8iclneds &M thd Tedlin Butinconpkeaked. 32
contraction force applied to the back surface 1Y of the
semiconductor chip 1 can be increased. However, an excessively
thick resin film 2 will become a hindrance to efforts to make
the TCP-type semiconductor device 10 thin. On the other hand,
an excessively thin resin film 2 will result in a small effect
of suppressing generation of a warp in the semiconductor chip
1. It is thus desirable to aresin £ilm 2 thinner than the resin
7 on the electrode 1C of the semiconductor chip 1. In this
embodiment, the resin f£ilm 2 is created to have a thickness of
about 25 pm.
In addition, by creating the resin film 2 from
thermosetting resin of the epoxy group in this way, the bonding

of the thermosetting resin of the epoxy group to the silicon

is strengthened so that the resin film 2 becomes difficult to
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31 .~~1 2003 The follow ng description explains a nenory nodule (or an

el ectronic device) in which the TCP-type sem conductor device 10 is
enbedded by referring to Figs. 16 and 17. Fig. 16 is a diagram ShOVj]nﬂ]LaZ[]u3
t op-vi ew nodel of the configuration of a nenory nodule in which the
TCP-type seni conductor device 10 is enbedded in a sinple and plain manner.
Fig. 17 is a diagram showi ng a cross-sectional nodel of the configuration
shown in Fig. 16. As shown in Figs. 16 and 17, the nmenory nodul e

50- provi degebyofhe enbodi nent has a configuration wherein TCP-type

sem conductor devices 10 are inplenented on two parallel overlapping stages
on the front amnkebacka swsflacdstd tlmiricata v mMauthaee send cameiderorai n
surface facing each other) of a nounting substrate 51 and t hese TCP-type

sen condugdpicdevhces dRpakeneaveyedeb¥riehgl kibc réaR .manker 3s52. The
metallic cap nenbers 52 are provided on the front and back surfaces of the

nmounti ng substr 54, ; being; h h nt, i rate.51. There
are two ki nds &%&gtﬁ%t§%eésgﬁ§%%%@u%ggﬁgggv?cggblg?aﬁaﬁgpé? ?%05% for the
upper stage and th for e ge. The t L.n f._ TCP-type
sem condu ?@&c%%v$§§§r18a§%g ﬁ%gﬁfgﬁﬁ?ﬁ 59855559§9§§&t§%§gfﬁ§ 5%%{ surface
1Y facing the,circgit formation surface 1X of each of the sem conduct or
chips 1 is2®%pRE8 0 the cap nenber 52. Leads 4 of the TCP-type

sem conductor device 10 of either type are formed into a gull-w ng type

whi ch is one ofPk3F f at&onb @S RGRyPELAITAM ghawWagy a eroslﬁ“zg&%—@rﬁgrred
into a gull-wing type conprises a first |ead portion extended over the

i nsi de arfdodek ohtai BerbiophefséRrcepBuEPBAuEkPy Yatgrs&&emd Whd&d porti on
bent fromthe first lead portion in the thickness direction of the

sem condusenicemdpctoandedichbr dreedadbpbratediext ended from the second | ead
portion in the sanme direction as the first |ead portion. The third | ead
portion i s usedFis. a8 conrediiark g shivovinch & HECRonfigug@ricondutt or
device 10 is nounted on the nmounting substrate 51 by soldering. The first

| ead portaonibh dheatkbadgdapparbeusCRseypensehiecdntbudtetideviode 10B at the
upper stage is pulled outward by a length greater than the first |ead

porti on ofethecth@adtdrofletieeCPnt gpsimpiecenduptlaindeencert0A at the | ower
stage. In addition, the second |l ead portion of the lead 4 of the TCP-type
sem conduct or delg ced 18 atdidyrampptovsiage icx dsangerc titaal eddacem | ead
portion of the lead 4 of the TCP-type sem conduct or device 10A at the | ower
stage. Next3tateretihod difcd@lyaentiatomindter ey itbdiee fabrisadXpiaiged by
referring to Figs. 1, 16 and 17. First of all, the TCP-type sem conductor
10 shown gamfiendlctsrpaepaced; Next, one end of each of the leads 4 is cut
off and then the lead 4 is fornmed into a Gull-wing type. Subsequently, the
flexible filmd4rig. autiou ddagrihehbWRnigyRerad contleh of devniarkd s
removed fromthe tape carrier 5. In this way, a TCPtype sem conduct or

devi ce 10fofoiok her! enermstiagesaBenaidCRitype;34 31 JUL 2003
sem conduct or device 10B for the upper stage are forned. Then, in a state

with the TCP-t senj Ci@@@i&?réﬁ%ﬁ&miﬁ@ 4 rd e daverorsd BGR @nd Jhe
TCP-type sem conductor device 10B for the upper stage overl appi ng each

g}] ger, the third pordionscai-dheldni &adfid & erbgnded 4@ Fherelastirode of -

of a semiconductor device;

Fig. 12 is a diagram showing a cross-sectional model of
a state of creation of a bump in the fabrication of a
semiconductor device;

Fig. 13 is a diagram showing a cross-sectional model of

a state of a semiconductor chip mounted on a heat stage in the
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nounting substrate 51 by sol dering whereas the TCP-type sem conduct or
device 10A for the |lower stage and the TCP-type sem conductor device 10B
for the upper stage are nmounted on the front and back surfaces of tj?ﬂULZMB .
nounting substrate 51. Next, the cap nenbers 52 are attached to the
nmounting substrate 51 to cover the TCP-type sem conductor devices 10 and,
then, a shipping seal is pasted to the cap nenber 52 to all but conplete
the nenory nodul e 50. When the cap nmenber 52 is pressed in a process to
past e thefahr ppanioseaf aoseheceoaguaetbedeBcea crack is prevented from
originating froma portion with a broken piece of Si attached thereto to be
generat ed sinceriich 4 ipi aceiagr pneyent ety fa emdeei e detaial knaale 1 hef back
surface 1Y of the sem conductor chip 1. The enbodi ment descri bed above
provi des etbaebs clibsloth@s ihaldowabri &hchBnidiea K tohensend £ AU
device 10, a resin film2 is bound to the back surface 1Y of the
senicond%%&gr chip 1 to cover the back surface 1Y. In such a configuration
t he back Surface 1Y of the sem conductor chip 1 is protected by the resin
film2. Thus, 1 Nj is Lhflicted on.the back surface 1Y, 35 ~ ~Uu~
zoo3 of ‘the se:%ojc%ndﬁr:ﬁgr ac@i?‘%g]i?mﬁidh%wjrré%lﬂtc,rqsts 'issecia)tolsosrll%]l énqdoelgroéilent a
crack fromoriginating fromsuch an,injury to be generated even if a wap

i s gener ﬁéW4WQ%§t§g?ﬁ &8n8{3€t€?b’6h‘??jéllo%tfé€lao5§ & tioﬁn%leéfr“tfz@ -appl i ed
to the circuit formation surface 1X of the sem conductor chip 1 because of
har deni ng/ cont rEigtsorebfathe & e3PH. TORGVEPHgYa Fer ci Pl EORGRRRLON surface
1X of the sem conductor chip 1. (2) Tn the TCP-type sem conductor device
10, the reghscraten 220 snddened Fioolehervidsel t$hhyleesi Wish Bhévegemt group.
In this configuration, since a contraction force is applied to the rear
surface 1thidkhdwes sefn tohductos phépadedue to hardeni ng/ contraction of the
resin film2, it is possible to prevent a wap from being generated in the
sen conduct or afexc 1 aueenicdrduerdngleoite acin oingfilahgonedame?, caveri ng
the circuit formation surface 1X of the sem conductor chip 1. In addition
by form ngitirey riesyar f idimeél datomddddio setsuirfigoee piro tefe ttilver &hdxy 1@r,oup,
the resin film2 is difficult to peel off since the thernpsetting resin of
t he epoxya gseniex hobpehsng shdodghadhesnyengovneranet breakedonn ¢Be In the
fabrication of the TCP-type sem conductor device 10, a resin film 2 made of

t her nosetéimguitestdrmdt ide Lposacgrail dfs thieuekmanoadatlo rs wiaffage 22QY
facing a circuit formation surface 20X of the sem conductor wafer 20 in a

t her mal - cri i g s pcesslurdbery & heDsam: ceadhicséorviafeas28 and fohe resin
film2 are diced to produce sem conductor chips 1 each having a surface
storage circuit system are created to form a matrix. A
plurality of chip formation areas 21 are laid out in a state
of being separated from each other by dicing areas or cutting
areas 22 which are diced to break up the semiconductor wafer
20. The processes up to this point are shown in Figs. 4 and
5.
Next, the back surface 20Y facing the circuit formation
surface 20X of the semiconductor wafer 20 is ground to reduce

the thickness of the semiconductor wafer 20. In this embodiment,

the back surface 20Y is ground till the thickness of the

semiconductor wafer 20 is reduced to typically about 280 um.
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36 31 JtlIL 2003 protection film 1D and an electrode 1C on a circuit
formation surface 1X thereof as well as the resin film2 attached to a back
surface | Y facing the circuit formation surface 1X. In this config#:ﬁmgﬁm,
broken pieces of wafer material may not be conpletely detached fr

back surface 1Y, hence, being stuck on the peripheral edges (angles forned
by a cross-section surface and the back surface) on the back surface 1Y of
t he sem conductor chip 1 obtained as a result of the dicing process . Since
such br okBre ppeeessarer kept thystRelpbsifi shP2inhEkEvef the resin film 2
prevents themfromfalling to things such as a heat stage on which the

seni conduct or afexpt 1 dss shownt éd ¥Fig a subsegsientt prodess. paataddiditdme since
t he broken pieces can be prevented fromfalling to things such as the heat
st age, itbdsk dhsTpes30bl €f thepremeobnduoppedvgtieces .f r ohei résiatfingnan
injury upon the back surface 1Y of the sem conductor chip 1 during a
process of fOLHRE BybYSPng LIEithe wliektinhedeppsiratuthenseal condugt oy chip 1
by using a wire bonding technique and a thernal -crinping process to attach
one end of the 0, o h 130 : chip 1

Furt her nore, sfﬁ%%d%ﬁgﬁr%%?ggﬁégaégsggﬁ%§ét %£s§n§§g%§§ggggaghip lis
protected by the,resin film2, no injury will be inflicted on the rear
surface 19°B¥*1HE"Seni conduct or chip 1 even if a broken piece falls down.
Thus, no injury will .be inflicted,on the .rear surface 1Y, of the. |,

sem conduct or ChPB*E SEVai A SURPEY Y htol OF GPIIET HE B SUEPLin%003
sem conductor chip 1 due ﬁo a contracti force applied to the circuit

for mati on® stR¥EER* 15¢B¢ $HefEEMi Ronbh thAéhip 1 because of

har deni ng/ contraction of the resin 7 _covering the circuyit formation surface
1X of the seni CORBUELEK “ERPS ACCABRMGIR eliy pniitt LR Wigsdng) he Gagie\int a
crack fromoriginating fromsuch an injury to be generated. Therefore, the
yi el d of %%@efg%r¢€%¥F@nao¥e?ﬁe3Q@P-type sem conduct or devices 10 can be
increased. Moreover, since the resin film2 is not stiff in conparison with
t he sem conductars tsiMsinarmita fegde térckingi eores inef sbni £ ormiddrodagdt er 20
can be diced with ease, and a resin film2 matching the external size of

t he senm comdieterofthille semiconductor wafer 20 by thermally crimping a

heating rollexr 31A and a heating roller 31B;

a cutting unit for cutting off a resin film by using a
cutter 32 along a contour of the semiconductor wafer 20;

a wafer conveying unit for conveying a semiconductor
wafer 20 completing the cutting process by using an absorption
arm 33;

a wafer supplving unit for supplying a semiconductor
wafer 20 from a cassette tool 34A to the carrier tape 30;

a wafer accommodating unit for accommodating a
semiconductor wafer 20 conveyed by the absorption arm 33 in a
cassette tool 34AB;

a film supplying unit for sequentially supplying a resin

film 2 and a spacer tape 36 froma reel 35A to the sticking unit;
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can also be forned wwth ease. In addition, a resin film2 is bound to the
back .surface 1Y of the sem conductor chip 1 to cover the back surface 1Y.
In such a configuration, a contraction force is applied to the bagﬁjﬁgqmﬁce
1Y of the sem conductor chip 1 because of hardening/contraction of 't

resin film2 so that it is possible to prevent a wap from bei ng generated
in the sem conductor chip 1 due to hardening/contraction of the resin 7
covering the circuit formation surface 1X of the sem conductor chip 1. (4)
In the fard cati on of the TCP-type sem conductor device 10, a resin film2
made of thernosetting resin of the epoxy group is stuck on a back surface
20Y facing a cig Galccroramid et cunmate: 20X 0ofid osesdgasducadnywaf er 20 in
a thermal -crinping process . 38 31 JUL 2003 Then, the sem conductor wafer

20 and tfmr{cgsfigﬂtﬁé 5 a%e_%r@a;?éia gethd €1 £ 0dyCe- S Pheonsict e 16 Bs Jhirrach

havi ng a surface protection | m1D and an el ectrode 1C on a circuit
formati O%Y%érgla%%]glx thereof as well as the resin film2 attached to a back
surface facing the circuit formation surface 1X. Subsequently,

i dentification_ma Es afe formed on the resin film2 gn t?e back surface 1Y
of the sem condiEBESch B & by atoh g 2 BeeF PP REAG. ELbR G Hon thi s
configuration, (it is éggﬁ.%$§§ible to forn1an,id%2%%$jcatigf g&{k on the
side of tH&PacktouRf 1N ELsBnt EBRALEY Br 9 witthddt® i59899 cti ng
an injury on the back surface 1Y of the sem conductor chip 1, that is, on
t he seni cénbigetaEivabsnddid . LB A hEidl§ ndaaISE Wk epfRive aftex t ype
sem conduct or devices 10 each having: a sem conductor chip 1; a resin 7 for
coveri ng aacdilvazuior floy mailitdp leudfigse 1XidgHs .t hehsenbroagsst ®rochigesi;a and a
resin film2 for covering a back surface 1Y facing the circuit formation
surface BXadfe tdfe as&hmeconddat oardeinedl regimpfatnng Yabscr &e the baakhi ch
the TCP-type sem conductor devices 10 are nounted; and cap nenbers 52
at t ached s fidre nfurtheng esulrsindatet & wafeovad. t he TCP-type semi conduct or
devi ces 10, wherein the TCP-type sem conductor devices 10 are nmounted in a
posture so thatNexite kaclk laotfrcsll tadt garth dfovrhelsemeohiloeter ishi ps 51
is exposed to the cap nenber 52. 39

conducted to determine whether or not the storage circuit system

of each chip operates as desired. Results of the test can be

used for determining whether each chip is good or bad and the

grade of electrical characteristics such as the operating

frequency.

Then, the semiconductor wafer 20 is mounted on an adhesion

layer 41A of a dicing sheet 41. The semiconductor wafer 20 is

mounted in a posture with the circuit formation surface 20X of

the semiconductor wafer 20 facing upward.

Subsequently, the semiconductor wafer 20 and the resin
film 2 are diced by using a dicing apparatus to split the
semiconductor wafer 20 and the resin film 2 into chip formation

areas 21 which each include a semiconductor chip 1. As shown

in Figs. 9 and 10, the semiconductor chip 1 has a circuit system
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31 JUL 2003 When the cap nenber 52 is pressed in a process to paste a

shi pping seal to the cap nenber 52 during the fabrication of the negnr&d
nodul.e 50 having the configuration described above, a crack is prev hilelg 2003
fromoriginating froma portion with a broken piece of wafer materi al
attached thereto to be generated since such a piece is prevented from being
re-stuck on the back surface 1Y of the sem conductor chip 1. As a result,
the yield of the fabrication of the nmenory nodul es 50 can be increased. In
t he abovelliZetriqnione ¢hicuehbboimanionssextapdi IXedabpudteasdliayashi ch an
identification mark is formed by adoption of the |aser marking technique.

It shoul dvikel iwtiederhone\dt elbbairode idend shir€atkamroeedt tan &l 5o loe, f or med
by using an ink mark technique. In this case, since ink adheres to the

resin film2batipoddhang, t eadherpse tadie rSam sopdustaik ibsHate A the

identification mark does not peel off with ease. Second Enbodi nent This
enbodi ne i ief . i ks the.p <1 Qv i.on

appl i cd oIt SErreh o r R ey M R R ey el ar o
havi ng the devi ce enbedded t.herein. Fig. 18 | i agram.show n t op- vi ew
Todel Jof FSREOEy e SO SPVIROT BF PP ERERL LT Nes dath e
enbodi nment, of the present jnventiqn. Fig. 19 is a_diagram showi_ng a cross
section ﬁlrtqijé“gﬁfﬁ%’thﬁf ecégle J%It_ t%tﬁ)sbas‘ﬁ%\ﬁtlﬂrifﬁcﬁ gt ? n angdesfofmSch Figs
. 18 and 19 , the TCP-type sem_conductor device 60 inplenmented by the
second emBodi FEMES FRC LS 2BFINe Reckafier k38 Ldirat ithe asmirenfucsor
embodi ment descri bed above . Differences in configuration between themare
descri bedt® flopbsadnef promaihe Hisfing seocegss 1evarnel f furlb@ pdlessy
mutual 'y facing long sides of the semi conductor chip 1. In addition, the
senm condustigt £hithd pirdaides hed e dded rEERROVILGAI Reticaprkrashtmeiner y and

used as a storage circuit system The TCP-type
piece from falling to a heat stage for mounting the

|
semiconductor chip 1 in a subsequent process.

In addition, since the resin film 2 is not stiff (soft)
in comparison with the semiconductor substrate 1A made of
silicon, the semiconductor wafer 20 can be diced with ease, and
a resin film 2 matching the external size of the semiconductor
chip 1 can also be formed with ease.

Next, as shown in Fig. 11, the semiconductor chip 1 is
thrust up by using a thrust-up needle 42 of a pickup apparatus
below a dicing sheet 41 in the upward direction. Subsecuently,
the semiconductor chip 1 is transported to a process at the next
stage by using an absorption collet 43 of the pickup apparatus.
At that time, since the back surface 1Y of the semiconductor
chip 1 is protected by the hardened resin film 2, the tip of

the thrust-up needle 42 is not brought into contact with the

back surface 1Y of the semiconductor chip 1 but brought into
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sem conductor device 60 configured in this way can be manufactured by using
the fabrication nmethod for the first enbodi nent described above. T 9 JUL 200
foll awi ng description explains a CF (Conpact Flash) card (an electronic
device) 70 in which the TCP-type sem conductor device 60 described above is
enbedded by referring to Fig. 20. Fig. 20 is a diagram show ng a top-view
nodel of the configuration of the CF card 70 including the TCP-type

sem conductor device 60 in a sinple and plain manner. As shown in Fig. 20,
t he CF caraht/det njl Eoeriteed dwyirt Hiidme@hodAsemtrdmsl ta, @nfirgurat i aam viber ei n
TCP-type sem conductor devices 60 are inplenmented on two parallel

over | appigig-BdH98$ OFoh hee fidnitn fNd: that lors WHatre K hdtfdce 18 o nosdir f ace
and anot her nmain surface facing each other) of a nounting substrate 41 31

JUL 2008 Jn ASh d18SEy TOTTS P&y UL ABELOR IOLAS 9 Broueanerat by

metal | i c cover nenbers e nmetall1c cover nmenbers 73 are prov
the front_ and back. surfaces of the. nounting substrate 72, being attached to
t he nount(i(?{b%%%tbs‘ﬁ%t\ethlez.rﬁ%lerrleg%&r% o ki nds of TCP-type sem conduct or
devices 60, nanely, those for the_ u pe{ stage and, those for iL:}he | oper stage
The two ki nds T t ettt uctor YerRs> 6b° aTESAbEM 88 i
posture so that a back surface 1Y facing a circuit formation surface 1X of
each of tHEEERITDONHucebrtledi pInicPRIeGHIS D thBY cddePtABabENe73. Leads
4 of the TCP-type sem conductor device 60 of either type are fornmed into a
gul | - wi ngpalpeoawd ity techné vk -subfaerdhpdimd apatlypbondinebgciniauesd into
a gull-wing type conprises a first |ead portion extended over the inside
and the acutwsildecokatled sénflerdurtodr achépallia weconmddead pypticed lhent
fromthe first |ead portion in the thickness direction of the sem conductor
chip 1 amd: a < fawhd ead gportlieat redecnded Seomcbheustoandhligadngbrthizon i n
the sane direction as the first |ead portion. The third | ead portion is
used as a bompetis ifarrmest biynakt whem otftfet HER tylel ise mii cenfitoh dthael®ailde 60 i s
nounted on the nounting substrate 72 by soldering. The first |ead portion
of the | emdionf tHHee s&@Rcbydacseri enhgdurticr mdawiced 6l he tHws tippRigstdage i s

pul l ed outward by a length greater than the first |ead portion of the |ead

of the TGRAd yPE-SB/ G966kISé®I thereby as shown in Fig. 13. The
semiconductor chip 1 firmly absorbed by the heat stage 44 is
heated by the stage 44. At that time, it is feared that the
resin film 2 is bound to the heat stage 44. For this reason,
the mounting surface of the heat stage 44 is subjected to a
fluorine coating process in advance. In this way, it is
possible to prevent the resin film 2 from being bound to the
heat stage 44. In addition, by increasing the area of an
absorption hole 44A in the top-view direction, the contact area
between the heat stage 44 and the resin film 2 can be decreased.
As a result, it is also possible to prevent the resin film 2
from being bound to the heat stage 44.

In addition, when the semiconductor chip 1 is mounted on

the heat stage 44, a broken piece of wafer material which is
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device 60 at the lower stage. In addition, the second |ead portion of the 1
ead of the TCP-type sem conductor device 60 at 42 31 JUL 2003 the upper
stage is longer than the second | ead portion of the |lead of the TCR1t 4P ep0)
sem conductor device 60 at the |lower stage. Next, a nethod of fabricating
the CF card 70 shown in Fig. 18 is explained by referring to Figs. 18 and
20. First of all, the TCP-type sem conductor device 60 is prepared. Next,
one end of each of the leads 4 is cut off and then the |l ead 4 is forned
into a gutdt iarplsgrely Sisedirptingm the iadupifereantiaad ieslsaue odthand t he
TCP-type sem conductor device 60 is renmoved fromthe tape carrier 5. In

t hi s way,bscl GRtrfpe esEviafohtecs amidendeet 60 didp 1 hies hewer bgttdye rawd ra

TCPt ype seni conductor device 60 for the upper stage are fornmed. Then, in a

state witf the TER type peavennddctosmdeyl TendUdwt theHowek tskagryand the
TCP-type sem conductor device 60 for the upper stage overl appi ng each

other, they t hirh OELLOBSRIsihElEe [1830E £na! SbORdiRtld ok Nen ) eCtdzpdle of

the nounting substrate 72 by sol dering whereas the TCP-type sem conduct or

device 60,1 ol dNiehd QY- G 308 NG A5 R UPS1 SR GRNGHELOr @Y, 100 Tor

t he upper~st/age are mnoun ron surfaces of thé nounting

substrate_ 72. xt, t.he .nounti supstrate 72 is installed in a case main
body 71 a‘?ﬁOQQ%gc%e‘?h%e%%?ss g%rgiattached to the case nain body 71 to

cover the TCP-type sen conductor devi.ces 60 and, then, a shipping seal is
pasted to the cydgre?h%ﬁ%‘é?' 73TCE Hf kﬁﬂﬁ%‘ &y F‘Q’Feogﬁéledie@é?gg(iélg oni ¢
device) 70. 43 31 JUL 2003 In this way, the second enbodi nent is capable
of provi dikEp the saretdd@ad Pudhamessinstidindd Bt Passcibéd&ari er. In
addition, the CF card 70 is subjected to an inpact test. A CF card 70

passi ng the thepaenicerduaier dhdrchpabilenot b EyEn pAPYad RERET PdRDSei ng
generated in the sem conductor chip 1. Third Enbodi ment This enbodi nent is
exenpl i fiel vafer ceseriplwdireprageon the heat stage 44 even if such a

plece exists.

Moreover, since a broken piece of wafer material can be
prevented from falling down to the heat stage 44, such a broken
piece will not be re-stuck on the back surface 1Y of the
semiconductor chip 1 when the semiconductor chip 1 is mounted
on the heat stage 44.

Next, as shown in Fig. 14, one of the ends of the lead
4 is connected to the electrode 1C of the semiconductor chip
1 through the bump 3 by a thermal-crimping process using a
bonding tool 46. In this process, the semiconductor chip 1 is
mounted on a heat stage 45 to be firmly absorbed thereby. The
firmly absorbed semiconductor chip 1 is heated by the heat stage
45. At that time, it is feared that the resin film 2 is bound
to the heat stage 45. For this reason, the mounting surface

of the heat stage 45 is subjected to a fluorine coating process
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present invention is applied to a BGA (Ball Gid Array)-type sem conductor
device enploying a flexible filmas a wiring substrate. Fig. 21 is a

di agr am showi ng a cross-sectional nodel of the configuration of thed? JUL 2003
BGA-t ype sem conduct or device inplenented by the third enbodi ment of the
present invention in a sinple and plain manner. As shown in Fig. 21, the
BGA-t ype sem conductor device 80 inplenented by the third enbodi nent has a
configuration conprising a sem conductor chip 21, a resin 7 covering a
circuit fonnadvancsur facehi¥ ekythetsesi popsillerteipeventa fhexidsenfi | m
81 having leads 4 and | ands 4A forned on one main surface thereof, a

st rengt hepi ng 2reaees K33 nat bachddt b cclandidier swaye 481 f ate addt heohl exibl e
film81 facing the main surface through an insul ati ng adhesi ve agent, bunps

82 each haying,aiRgl theanRe: xd ast bggbggt&gnona@_l@fwnemm b -apfeq resin

film2 attached to"a rear surface 1Y of the sem conductor chip 1 to cover
the 44 %'feEE‘i“oﬁoo ée@crntsa'd;rt{ %&eealgyet %n?@ﬁﬁoﬁegﬂpgtgéet %‘? é&%%% IS
el ectrica fy connetted to an el ectrode 0 e sem conductor chip
t hrough one of hﬁ%gu s.3 whereas the other end of., the lead 4 for a
gl e bobEsantH She OFS Hhe P aRaesaR The & BRFN . 1 dPehi ol 1RF SHORE: ng a
potting nethod. As described ahove he \-t ype senm conduct or devi ce 80
ol emant 68 BYEVHRE (116 FeaibodiyBt FER" Pai PGHRG: FOnCURGHErh T 4RSS rcui
formati on surface 1X of the sem conductor chip 1 is covered by the resin 7.
Thus, by 4®taching the resin film2 to the rear surface 1Y of the
sem conductor chip 1 to cover the rear surface 1Y, it is possible to obtain
the same eff ect Snaddieldn r sheanbbai pehi cordest e¢ b i @F. nfanEef on
Enbodi nent This enbodi nent is exenplified by a case in which the present
i nventi onths heptietage 45 CSP Bthign 3 irceadk agder mpdesian odndiiet bs
device enploying a flexible filmas a wiring substrate. Fig. 22 is a
di agr am showi agmpletely-decichbedl fnodethefcircumferential edge of the

back surface 1Y of the semiconductor chip 1 is held by the resin

film 2 and thus prevented from falling down to the heat stage

45. Thus, the back surface 1Y of the semiconductor chip 1 can

be prevented from being injured by a piece of wafer material

dropped on the heat stage 45.

Furthermore, since the back surface of the semiconductor

chip 1 is protected by the resin film 2, the back surface 1Y

of the semiconductor chip 1 will not be injured by a broken piece

of wafer material dropped on the heat stage 45 even if such a

piece exists.

Moreover, since a broken piece of wafer material can be
prevented from falling down to the heat stage 45, such a broken
piece will not be re-stuck on the back surface 1Y of the

semiconductor chip 1 when the semiconductor chip 1 is mounted

on the heat stage 45.
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the configuration of the CSP-type sem conductor device inplenmented by the
fourth enbodi nent of the present invention in a sinple and plain manper. As
shown in Fig. 22, the CSP-type sem conductor device 85 inplenented Bﬁ’&ﬂiwﬂﬂ
enbodi ment has a configuration conprising a sem conductor chip 1, aresin 7
covering a circuit 45 31 JUL 2003 formation surface 1X of the

sem conductor chip 1, a flexible film81 having | eads 4 and | ands 4A forned
on one main surface thereof, an el astoner 86 intercepted between the
flexible film &hetnda trles ima? Tosxuedaceing thikec SenutorfductaariahisprEaard a
resin film2 attached to a rear surface 1Y of the sem conductor chip 1 to

cover they garnlEdaceodducEne @ng ofi Lashmel .t hend eads 7iis ekeatdacal |y
connected to the electrode 1C of the sem conductor chip 1 through one of

the bunps,3 MHSheas G PINR &Nk Rle WiGdeat dn TP doSigobe bady W th
t a e 9] a !

one of t%) I"ands 3§{ épof the surtaces of the elastonmer 86 1s firmy
bounded to t.he cjrqguit formati. urface 1X of the sem conductor chip 1
ohi et hé SHAGa iz Shr . e T B G ek Hd F9haiah O L R PPOF B 111 m
86. The el gstonmer 86 is typically nade of |owelasticity resin of the epoxy
o si1 cofgrons depaibectTisn b oUER &h @ dais i PYPRt S&% Bendbepor
device 85 has a confiquration wherein the circuit formation surface 1X of
t he seni &igicioteChng a1 §n@o@EFBth§d?ﬁén9e§hﬁ TheRHOERECERISESHER 86,
the same effects as the first enbodi ment can be obtained since the resin
film2 i dyataoashed ing & Maat surdadaeenty WfoGeRs s e Ml SAUUCRITOHS H, 12t o
cover the rear surface 1Y. The present invention discovered by the
i nvent or sones seedrexenpld fdesteedrst divelhatiereimimti ot acsbohapf kheshoul d
be noted that the present invention is not limted to the enbodinments . A
vari ety afeschanges aspplvédcoorise: kel moade tfortias i46h su3faddl 12X00F the

semiconductor chip 1, resulting in a wrap in the semiconductor

chip 1 in some cases. Since there is no injury inflicted on

the back surface 1Y of the semiconductor chip 1, however, it

is possible to prevent a crack from originating from an injury

to be generated in the semiconductor chip 1.

In.addition, the resin £ilm 2 is bonded to the back surface

1Y of the semiconductor chip 1 to cover the back surface 1Y so

that a contraction force generated by hardening/contraction of

the resin film 2 is applied to the back surface 1lY. Thus, it

is possible to prevent a wrap from being generated in the

semiconductor chip 1 by hardening/contraction of the, resin 7

covering the circuit formation surface 1X of the semiconductor

chip 1.

Subsequently, identification marks are formed on the

resin film 2 on the back surface 1Y of the semiconductor chip

1 by adopting a laser marking technigue. The identification
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enbodi nents as far as the changes do not depart fromthe essence of the
present invention. For exanple, the present invention can also be applied
to a bare-chip nounting technology for nounting a sem conductor chidd b 20
mounting substrate in a bare state. In addition, the present invention can
al so be applied to a technology for fabricating a sem conductor device
wherein relocation |l eads and a seal resin |ayer are fornmed on a surface
protection filmon a circuit formation surface of its sem conductor chip at
a sem conghiek ©r inelede stiagenahadost thal pApglhiccabthet yatke of possi ble to
prevent a crack from being generated in the sem conductor chip. It is thus

possi bl & 0} fice©asEr A LFRNLBE Y LR yf@a@c@)fanfih@hé@ﬁarﬁpf@@@&@ing%@e AS
aresult, it is also possible to increase a manuf act uri ng yleld of t e

el ect roni UL .2 t

conpri si nrgunq%é% }llttl 'Sﬁtclz%gt?regtééyﬁaéfngggwﬁl %I’?;ﬁ‘]l-q) dﬁ: \%rl ng I ayers
and a plur of electrode ads fornmed on one su fa e there b). a tape
‘carrier a“r&g% t% T éf‘fl'f‘?ﬁef%f/ljnsg Uy %ofl %f‘?geﬁ'f 4)77 shape;
a senlconductor ch| haV|ng a clr yit form ng surface and back surface
opposi te 1D BHPET &R CheorRSAG %&;WaEethggPﬂ N S domett ct gr Hek/i ng a
plurality of senlconductor el ements and_el ectrodes forned on sald circuit

f or mi ng SAY addeafbrbarage fitdpp eF it fdand2 Hel etehesaputi PExiR 99 a
plurality of |eads disposed on said flexible film one ends of said

pl ural i t yoerm | £adsrdia eedi Haevateatrd Eprouan identhfisatfiasemeirksai d

sem conduct or chip and being electrically connected to said el ectrodes of
sai d senmxomutting ohitphe t beset hevarkids décsaiduel uaal ityenafl fieads on
extending outwardly fromsaid flexible filmto provide outer |eads; and a
resin nemark sealfiorghesinbg cutcing boknangostl drace efhissh th Semao diet or
chip and said one ends of said plurality of |eads; said tape carrier
package bei ngadratded eorsahd soreasdrf,actcdfe saild meuRkindl s uhsitdat & such
that said outer | eads are soldered to said el ectrode pads of said nounting
subst r at gl GRicG UGS BY. & diappuhBitg ae@eef maakd sedicorduaioruichi p
faces said one surface of said nounting substrate; 31 JUL 2003 49 (O a

cover nenffewdt AChedt d:em Sah di aBnoi FNgasubsthate bp GOYAEH $aked 1lape carrier
package, such that an inner surface of said cover nmenber is positioned at

the vici nidak &g S@idhbiaple SW taeebat ks e seai conduehar sehiiRoekngaid tape
carrier package; and (d) an insulating tape nenber fornmed to cover said bac

k surface1ofy §ai th$€MsCOoPHN O CdHdRu Sk Qﬁb@grg't%pos@ﬂlgeié"%&agﬁed bac) c
surface of sald sem conduct or chip and said inner surface of said cover

menber. Z ;L SeH GOPAMGS T deMGe racl endi-ng E@m%éh&héto‘ﬁh%h%sr&x%ac' d
insul ating tape nenber "has a thickness thinner than that of said resin

menber coyerbpg 92 JdhLiddl baken iy 19 %Eéﬁ?c%dﬁéwﬁ&%ﬁoﬁdu%‘?{ chipin
a thickness directi'on of said sem conductor chip. 3. senlconductor devi ce

accordi ng,t.0 £liql 12, WHEL £1 9 déL | nsﬁﬁsﬂ R JTBIPG A ri e&‘lct‘%.sﬁl é’égfiﬂ B ESI N

applied by a dispenser and sai ating tape ne |nc an adheS|ve
sheet Ofcﬁ?%h% back-surface side of the semiconductor chip 1, it is now

possible to form an identification mark on the side of the back
surface 1Y of the semiconductor chip 1 by virtue of the resin
film 2 provided on the back surface 1Y of the semiconductor chip
1 as 1s the case with this embodiment.

At the end of this process, the fabrication of the
TCP-type semiconductor device 10 shown in Figs. 1, 2 and 3 is

all but completed.
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4. ~ A sem conductor device according to claim3, wherein said ever
menber is formed of a netallic plate, and wherein said insulating tape
member el ectrically isolates said senmiconductor chip fromsaid metdiliic 2003
plate. 5. A sem conductor device according to claim4, wherein said back
surface of said sem conductor chip is nmechanically protected by said
i nsul ati ng tape nenber. 31 JUL Z003 50 6. A sem conductor device
according to claim5, wherein a :,ize of said insulating tape nmenber is
substantial ly tie Famdoad nighd@esef ipaiidns emipdendyc bomhembiry. mdduAengichod o~
manuf acturing a sem conductor device conprising the steps of: (a) providing

a seni congl @14 (GRAfQ dBMIdY) adTRiHL SUrdfiaeerch- £ @5k §é'rﬁiél§ﬁd9998§' te to
said mai n surface and aresin filmto cover said main surface, sa

sem condtacei'\ﬂ eWalf r %gid%u 'rlgféw}frt Wft§ fn)qsf' or {i ng, 3r £as’ def| ned by

scri be lines, each 0 |ty ng areas having a

I lit f t t d.b d ds f d d [
Curt ace tyhgrei%”fgﬁﬁ)ri Ao CHECEATD (P BT A PR 17 AIATT hooFagBF on S d

rear surface of said seniconductor wafer; (c) after the ste (b), dividing

said semct%%*fd@@tr@rt]\ﬁé"f &t & RPEH H‘Qﬁi%]i%elfi‘ |‘44é’sChtq‘4é€Fe 6r m a
plurality of chips, each having said plurality of senlconductor el enent s,
sai d bondierg Cta?rpéﬂfléﬁ 1031 gl epbeddle { pragnidnRl 9ang wkayam@nnesul at i ng

layer. g, A method of nenufacturing a sem conductor device according to
claim 7, Figrt A6 icomprdigignpm siepnet o ctrasgseptieeatl tyodel bafpthe
electrodes on said resin filmof each of said plurality of chips, and
wher ei n saind iglaredddicry s¥fovbunin éliget rilddes are el ectrically connected to the
corzespondi ng bondi ng pads of said plurality of chips. 31 JUL 2003 51 9.
A net hod of mamsf slkdwniitgFagseni & andutT preidemenergacaiull @ 0t prolradedg,
wherein each of said plurality of chips together with said plurality of
bunp el edyr ades dnboalietdnt Hazke spaciaerdrea thiorimed esh wnre@e ptywéed circuit
board via said plurality of bunp electrodes. 10. A nethod of manufacturing
a seni conduGicomdRMide ReEUCH NY e LlidigNemedtd &3l @b dogliyi séon of said
sem conductor wafer in the step(c) is perforned by dicing, and wherein both
of said sREQRMGIOE @il oanths af ¥hhhHHAHA K kayds @y Sahdtr ear gurface
t hereof axe divided by said dicing sequentially. 11. A nethod of

manuf act W-iRg s r¥akeC ARAUSHOE h8L \hLEn ARG N T A 1y dlaBh othirhhek
conprising a step of farmng wiring layers on said nain surface of said

sem condyfkQf iWRf 8hpkBrkhe St 8RGAhe ¥ QICH 1§ el EbRAULRYE! Gl Bes
electrically connected to the correspondi ng bonding pads of said plurality

of chips,;aRdcabeeidn 3R depalit 10f cﬁ% Qlefn%%k@ Ebl m eQuense sl doWL5Ng
layers in each of said plurality of chip . A nmethod of manufacturing a

sem cond%etn@e&ewcsracg%oiaadt&l ¢y @r%n%%ﬁebgc§aEQrEQEEEagfnghgayer

|ncludes aresin fil a tape condition.
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mounting substrate 51 by soldering whereas the TCP-type
semiconductor device 10A for the lower stage and the TCP-type
semiconductor device 10B for the upper stage are mounted on the
front and back surfaces of the mounting substrate 51.

Next, the cap members 52 are attached to the mounting
substrate 51 to cover the TCP~-type semiconductor devices 10 and,
then, a shipping seal is pasted to the cap member 52 to all but
complete the memory module 50. When the cap member 52 is
pressed in a process to paste the shipping seal to the cap member
52, a crack is prevented from originating from a portion with
a broken piece of Si attached thereto to be generated since such
a plece is prevented from being re-stuck on the back surface
1y of the semiconductor chip 1.

The embodiment described above provides effects listed
as follows.

(1) In the TCP-type semiconductor device 10, a resin film 2
is bound to the back surface 1Y of the semiconductor chip 1 to
cover the back surface 1Y. 1In such a configuration, the back
surface 1Y of the semiconductor chip 1 is protected by the resin

film 2. Thus, no injury is inflicted on the back surface 1Y
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formation surface 1X of the semiconductor chip 1.

(2) In the TCP-type semiconductor device 10, the resin film
2 is formed from thermosetting resin of the epoxy group. 1In
this configuration, since a contraction force is applied to the
rear surface 1Y of the semiconductor chip 1 due to
hardening/contraction of the resin £ilm 2, it is possible to
prevent a wrap from being generated in the semiconductor chip
1 due to hardening/contraction of the resin 7 covering the
circuit formation surface 1X of the semiconductor chip 1.
In addition, by forming the resin £ilm 2 from
thermosetting resin of the epoxy group, the resin film 2 is
difficult to peel off since the thermosetting resin of the epoxy
group exhibits a strong adhesive power with silicon.
(3) In the fabrication of the TCP-type semiconductor device
10, a resin film 2 made of thermosetting resin of the epoxy group
is stuck on a back surface 20Y facinga circuit formation surface
20X of the semiconductor wafer 20 in a thermal-crimping process.

Then, the semiconductor wafer 20 and the resin £film 2 are diced

to produce semiconductor chips 1 each having a surface

36



10967&' ()-0t! 109F& ()-1:10% & ()-910%& () -

10907& ()-!109%7& ()-11142L222dEYNC 10Z 3+s! 10907& ()- ) 109%& ()-' 10%& () -

% 10967&' () - #f 10907& ()- ! 109F& () - 22363t 3} 33dEYNC 10Z 11 UL 7003

71099& ()-5310%& ()-s3s! 10%& () -

Y11096&' () - S/ 109& ()-9-f10%& () - 33333334R4bC 10ZF ! 109%4&' () -

MLO9TT& () - &Z109@& ()- 10T 10T 10T@=" 109%& ()-910%& () - RAMI4445T5dEDC

10Z! 1097&' ()- 109%&' ()-10%& () -

: 1099°& () pY&;Q%ﬁE&'i()h- E10808D (Ind 2irb 53 2.chiirGdicb TC10A#409F8¢ ) t | £ dO8E &S Ohr-
10967&' ()- 10907&' ()- MLOYT& ()-109%T& ()-16666-7f 77dEDC 10Z@ s! 109%4&' () -

8 81098 (}s HUVTE (hebLd0R 1y BOUE oot IOTXE L dIRKEOEBOR0E
10T 10T =10%& ( &10%I& ()-7!'10%& ()-y510%&

Tooes () Bgsﬂcéﬂ%sge&gf%yg;%y%quaruww%g; Lo 35109 O
101l\/;<igg%§%ﬂ O(yg‘@%%%%cgg{%% plocy@ Qj Qexylajlocy@ g’l t be

completely detached from the back surface 1Y, hence, being stuck
on the peripheral edges (angles formed by a cross-section
surface and the back surface) on the back surface 1Y of the
semiconductor chip 1 obtained as a result of the dicing process.
Since such broken pieces are kept by the resin £ilm 2, however,
the resin f£ilm 2 prevents them from falling to things such as
a heat stage on which the semiconductor chip 1 is moﬁnted in
a subsequent process.

In addition, since the broken pieces can be prevented from
falling to things such as the heat stage, it is also possible
to prevent dropped pieces from inflicting an injury upon the
back surface 1Y of the semiconductor chip 1 during a process
of forming a bump 3 on the electrode 1C of the semiconductor
chip 1 by using a wire bonding technique and a thermal-crimping
process to attach one end of the lead 4 to the electrode 1C of
the semiconductor chip 1. Furthermore, since the rear surface
1Y of the semiconductor chip 1 is protected by the resin film
2, no injury will be inflicted on the rear surface 1Y of the
semiconductor chip 1 even if a broken piece falls down. Thus,
no injury will be inflicted on the rear surface 1Y of the

semiconductor chip 1 even if a wrap is generated in the
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it is possible to prevent a crack from originating from éuch
an injury to be generated. Therefore, the yield of the
fabrication of the TCP-type semiconductor devices 10 can be
increased.

Moreover, since the resin film 2 is not stiff in
comparison with the semiconductor substrate 1A made of silicon,
the semiconductor wafer 20 can be diced with ease, and a resin
film 2 matching the external size of the semiconductor chip 1
can also be formed with ease.

In addition, a resin film 2 is bound to the back surface
1Y of the semiconductor chip 1 to cover the back surface 1Y.
In such a configuration, a contraction force is applied to the
back surface 1Y of the semiconductor chip 1 because of
hardening/contraction of the resin £ilm 2 so that it is possible
to prevent a wrap from being generated in the semiconductor chip
1 due to hardening/contraction of the resin 7 covering the
circuit formation surface 1X of the semiconductor chip 1.
(4) In the fabrication of the TCP-type semiconductor device
10, a resin film 2 made of thermosetting resin of the epoxy group
is stuck on a back surface 20Y facinga circuit formation surface

20X of the semiconductor wafexr 20 in a thermal-crimping process.
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2 on the back surface 1Y of the semiconductor chip 1 by adopting

a laser marking technique. In this configuration, it is now
possible to form an identification mark on the side of the back
surface 1Y of the semiconductor chip 1 without inflicting an
injury on the back surface 1Y of the semiconductor chip 1, that
is, on the semiconductor substrate.
{(5) The memory module 50 comprises:

TCP-type semiconductor devices 10 each having: a
semiconductor chip 1; a resin 7 for covering a circuit formation
surface 1X of the semiconductor chip 1; and a resin film 2 for
covering a back surface 1Y facing the circuit formation surface
1X of the semiconductor chip 1;

a mounting substrate 51 on which the TCP-type
semiconductor devices 10 are mounted; and

cap members 52 attached to the mounting substrate 51 to
cover the TCP-type semiconductor devices 10,

wherein the TCP-type semiconductor devices 10 are mounted
in a posture so that the back surface 1Y of each of the

semiconductor chips 51 is exposed to the cap member 52.
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by a case in which an identification mark is formed by adoption
of the laser marking technigque. It should be noted, however,
that an identification mark can also be formed by using an ink
mark technique. In this case, since ink adheres to the resin
film 2 better than it adheres to the semiconductor substrate

1A, the identification mark does not peel off with ease.

Second Embodiment
This embodiment is exemplified by a case in which the

present invention is applied to a TCP-type semiconductor device
and a CF (Compact Flash) card having the device embedded
therein.

Fig. 18 is a diagram showing a top-viewmodel of a TCP-type
semiconductor device implemented by the second embodiment of
the present invention.

Fig. 19 is a diagram showing a cross section of the model
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follows.

A plurality of electrodes 1C are laid out along mutually
facing long sides of the semiconductor chip 1. In addition,
the semiconductor chip 1 includes an embedded EEPROM called a
flash memory and used as a storage circuit system. ThéTCP—type
semiconductor device 60 configured in this way can be
manufactured by using the fabrication method for the first
embodiment described above.

The following description explains a CF {(Compact Flash)
card (an electronic device) 70 in which the TCP-type
semiconductor device 60 described above is embedded by
referring to Fig. 20.

Fig. 20 is a diagram showing a top-view model of the
configuration of the CF card 70 including the TCP-type
semiconductor device 60 in a simple and plain manner.

As shown in Fig. 20, the CF card 70 implemented by this
embodiment has a configuration wherein TCP-type semiconductor
devices 60 are implemented on two parallel overlapping stages
on the front and back surfaces (that is, a main surface and

another main surface facing each other) of a mounting substrate
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those for the upper stage and those for the lower stage. The
two kinds of TCP-type semiconductor devices 60 are mounted in
a posture so that a back surface 1Y facing a circuit formation
surface 1X of each of the semiconductor chips 1 is exposed to
the cover member 73. Leads 4 of the TCP-type semiconductor
device 60 of either type are formed into a gull-wing type which
is one of surface mounting types. A lead 4 formed into a
gull-wing type comprises a first lead portion extended over the
inside and the outside of the semiconductor chip 1, a second
lead portion bent from the first lead portion in the thickness
direction of the semiconductor chip 1 and a third lead portion
extended from the second lead portion in the same direction as
the first lead portion. The third lead portion is used as a
connection terminal when the TCP-type semiconductor device 60
is mounted on the mounting substrate 72 by soldering. The first
lead portion of the lead of the TCP-type semiconductor device
60 at the upper stage is pulled outward by a length greater than
the first lead portion of the lead of the TCP-type semiconductor
device 60 at the lower stage. In addition, the second lead

portion of the lead of the TCP-type semiconductor device 60 at
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10z" 10% &Ha -1edAD%W 8 (Jormdd-imt0augull-wing type. Subsequently, the
flexible £ilm 4 is cut out and the TCP-type semiconductor device
60 is removed from the tape carrier 5. 1In this way, a TCP-
type semiconductor device 60 for the lower stage and a TCP-
type semiconductor device 60 for the upper stage are formed.
Then, in a state with the TCP-type semiconductor device
60 for the lower stage and the TCP-type semiconductor device
60 for the upper stage overlapping each other, the third
portions of their leads 4 are bonded to the electrode of the
mounting substrate 72 by soldering whereas the TCP-type
semiconductor device 60 for the lower stage and the TCP-type
semiconductor device 60 for the upper stage are mounted on the
front and back surfaces of the mounting substrate 72.
Next, the mounting substrate 72 is installed in a case
main body 71 and the cover members 73 are attached to the case
main body 71 to cover the TCP-type semiconductor devices 60 and,

then, a shipping seal is pasted to the cover member 73 to all

but complete the CF card (electronic device) 70.
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Third Embodiment
This embodiment is exemplified by a case in which the
present invention is applied to a BGA (Ball Grid Array)-type
semiconductor device employing a flexible film as a wiring
substrate.
Fig. 21 igs a diagram showing a cross-sectional model of
the configuration of the BGA-type semiconductor device
implemented by the third embodiment of the present invention
in a simple and plain manner.
As shown in Fig. 21, the BGA-type semiconductor device
80 implemented by the third embodiment has a configuration
comprising a semiconductor chip 21, a resin 7 covering a circuit
formation surface 1X of the semiconductor chip 1, a flexible
film 81 having leads 4 and lands 4A formed on one main surface
thereof, a strengthening member 83 attached to another main
surface of the flexible film 81 facing the main surface through
an insulating adhesive agent, bumps 82 each having a ball shape

and sticking to one of the lands 4A and a resin film 2 attached

to a rear surface 1Y of the semiconductor chip 1 to cover the
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As described above, the BGA-type semiconductor device 80
implemented by the third embodiment has a configuration wherein
the circuit formation surface 1X of the semiconductor chip 1
is covered by the resin 7. Thus, by attaching the resin film
2 to the rear surface 1Y of the semiconductor chip 1 to cover

the rear surface 1Y, it is possible to obtain the same effects

as the first embodiment described earlier.

Fourth Embodiment

This embodiment is exemplified by a case in which the
present invention is applied to a CSp (Chip Size Package) -type
semiconductor device employing a flexible film as a wiring
substrate.

Fig. 22 is a diagram showing a cross-sectional model of
the configuration of the CSP-type semiconductor device
implemented by the fourth embodiment of the present invention
in a simple and plain manner.

As shown in Fig. 22, the CSP-type semiconductor device
85 implemented by this embodiment has a configuration

comprising a semiconductor chip 1, a resin 7 covering a circuit
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4 is electrically connected to the electrode 1C of the
semiconductor chip 1 through one of the bumps 3 whereas the other
end of the lead 4 forms a single body with one of the lands 4A.
One of the surfaces of the elastomer 86 is firmly bounded to
the circuit formation surface 1X of the semiconductor chip 1
while the other surface is bounded to a main surface of the
flexible film 86. The elastomer 86 is typically made of
low-elasticity resin of the epoxy or silicon group.

As described above, since the CSP-type semiconductor
device 85 has a configuration wherein the circuit formation
surface 1X of the semiconductor chip 1 is covered by the resin
7 and the elastomer 86, the same effects as the first embodiment
can be obtained since the resin film 2 is attached to a rear
surface 1Y of the gsemiconductor chip 1 to cover the rear surface
1Y.

The present invention discovered by the inventors has
been exemplified concretely by embodiments so far. It should
be noted that the present invention is not limited to the

embodiments. A variety of changes can of course be made to the
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@Oy Inﬁgééztlon the preégnt invention can also be applied

to a technology for fabricating a semiconductor device wherein
relocation leads and a seal resin layer are formed on a surface
protection film on a circuit formation surface of its

semiconductor chip at a semiconductor-wafer stage.

Industrial Applicability

It is possible to prevent a crack from being generated
in the semiconductor chip.

It is thus possible to increase a manufacturing yield of
the semiconductor device.

As a result, it is also possible to increase a

manufacturing vield of the electronic device.
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a flexible £film having a hole of rectangular shape;

a semiconductor chip having a circuit forming surface
and a back surface opposite to said circuit forming
surface, said semiconductor chip having a plurality of
semiconductor elements and electrodes formed on said
circuit forming surface and being disposed in said hole of
said flexible film; )

a plurality of leads disposed on said flexible £film,
one ends of said plurality of leads extending on said
circuit forming surface of said semiconductor chip and
being electrically connected to said electrodes of said
semiconductor chip, the other ends of said plurality of
leads extending outwardly from said flexible film to
provide outer leads; and

a resin member sealing said circuit forming surface
of said semiconductor chip and said one ends of said
plurality of leads;

said tape carrier package being mcunted on said one
surface of said mounting substrate such that said outer
leads are soldered to said electrode pads of said mounting
substrate and said circuit forming surface of said
semiconductor chip faces said one surface of said mounting

substrate;
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(C) a cover member attached to said mounting
substrate to cover said tape carrier package, such that an
inner surface of said cover member is positioned at the
vicinity of said back surface of said semiconductor chip
of said tape carrier package; and

(d) an insulating tape member formed to cover said
back surface of said semiconductor chip and being disposed
between said back surface of said semiconductor chip and

said inner surface of said cover member.

2. A semiconductor device according to claim 1, .
wherein said insulating tape member has a thickness
thinner than that of said resin member covering said
circuit forming surface of said semiconductor chip in a

thickness direction of said semiconductor chip.

3. A semiconductor device according to claim 2,
wherein said resin member includes a potting resin applied
by a dispenser and said insulating tape member includes an

adhesive sheet of resin.

4. A semiconductor device according to claim 3,
wherein said cover membex is formed of a metallic plate,
and wherein said insulating tape member electrically

isolates said semiconductoxr chip from said metallic plate.

3. A semiconductor device according to claim 4,
wherein sazid back surface of said semiconductor chip is

mechanically protected by said insulating tape member.



10 10'1131"10%&' ()- '01S)7)10%49]1& ()-Z 1Ja?l4

10! TFI+1 109 ()-@ ' 109X& ()- @ '10%& ()-@ '109%& ()-! @109% ()-S

#1098&' () - JKLX[ dOa?4 10!F!109&u-u&f()-|8 "10% u-u& ()-!

"10% u-u& ()-g1l0% u& ()-s' m0% u& ()- 10 100[d0a°4 10! F! 10% u- u&'()3quL2w3
"10% u-u& ()-! "10% u-u& ()-g10% u& () 5§ mM0% u& !, 10% u-u& ()- Nor
"Headi ng 13]c" "Heading 23] c" "Heading~33]c" "Headi ng 43]c" "Headi ng 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agraph Font {! &k, 05P; ?CHVRX] | c& ot y~4UL&BnK

" 3&(*, . 02468:¢<>@BDFHY LNBREA du bgh b E@Wﬂé@‘zé{cg%r ding to clal s,
). 3. : M@/ K5PU | cShqxU-Eq! FBVdK 0 J W " pASYve( U) ) 1 R FEi 67"%393;

<=A>?{ @HBODEIRFH |5UKe L RIfy NGRAQRETH WY RAZ[H q]taabdmermhﬂq*li rt vuxy

L };3@5 %ﬁéﬁ%x%&%ﬁ@{ﬁ VehgE B it LA st %w%?% o e

New RonmanAri al Couri er hbmfh Root EntrberdDocunent i

" #S9&' () *+, -,/0123456789:; .

<=>7 GABCDEFGHI-J KL q@§ﬁﬂf<’/\?w2ﬁ\ e Ruf At 5K mbpRE S PRRBG RS T} ~
" #3%Rdehitce - £ORDIMOSYRY the steps of

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ] _~ abcdefghljklnnopqrstuvmmyz{|}~

(a) providing a semiconductor wafer having a main
surface, a rear surface opposite to said main surface
and a resin film to cover said main surface, said
semiconductor wafer including a plurality of chip
forming areas defined by scribe lines, each of said
plurality of chip forming areas having a plurality of
semiconductor elements and bonding pads formed on said
main surface thereof;

(b) after the step(a), forming an insulating layexr on
sald rear surface of said semiconductor wafer;

(c) after the step(b), dividing said semiconductor
wafer along said scribe lines, thereby to form a
plurality of chips, each having said plurality of
semiconductor elements, said bonding pads, a part of

said resin film and a part of said insulating layer.

8. A method of manufacturing a semicondﬁctor
device according to claim 7, further comprising a step
of forming a plurality of bump electrodes on said resin
film of each of said plurality of chips, and wherein
said plurality of bump electrodes are electrically
connected to the corresponding bonding pads of said
plurality of chips.
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9. A method of manufacturing a semiconductor
device according to claim 8, wherein each of said
plurality of chips together with said plurality of bump
electrodes is a chip size package to be mounted on a
printed circuit board via said plurality of bump
electrodes.

10. A method of manufacturing a semiconductor
device according to claim 7, wherein said division of
sald semiconductor wafer in the step(c) is performed by
dicing, and wherein both of szid semiconductor wafer
and sa2id insulating layer on said rear surface thereof

are divided by said dicing sequentially.

11. 2 method of manufacturing a semiconductor
device according to claim 7, further comprising a step
of forming wiring layers on said main surface of said
semiconductor wafer in the step(a), wherein said wiring
layers are electrically connected to the corresponding
bonding pads of said plurality of chips, and wherein
said part of said resin film covers said wiring layers

in each of said plurality of chips.

12. A method of manufacturing a semiconductor
device according to claim 7, wherein said insulating

layer includes a resin film of a tape condition.



