; e3ek*vhppgsds ubuT*vN'Zi | ~B~I1A~9E 1 9 J U L 2002 PROCESS FOR PRODUCI NG
SEM CONDUCTOR DEVI CE FI ELD OF THE I NVENTION S The present invention rel ates
to a process for producing a sem conductor device. Mirre particularly, the
present invention is concerned with a process for producing a sem conduct or

devi céi 1 appropriate anmount of adhesive |layer can eadil e
forrrea““pclmnmmmmm of extrenely thin chi fs to thereby enable a\%i%mg mzp
br eakage, .Ghip cracking or package cracking, so that a productivity
enhancenent can be realized. 15 BACKGROUND OF THE I NVENTION I n recent
years, the spread of |1 C cards has been pronoted, and further reduction of

the thickness there of i s now denande ordingly, it is now required
that the thickness of sem conductor cHhHIps, which has 20 been about 350 dun,

obt ained by first diarFrg S0, FRAPECHNG SERGOBELR BHERE LT, i ng 1o a

circuit surface of a wafer, subsequently grinding the wafer back and
thereafter dicing the wafer. Wien the 2S thickness of the wafer after the
grinding is extrenely 2 - 9.J U=~ 2002 snal |, chip breakage and chip

cracking are likely to occur BEELReQOF; #HESANVENTION ng of the wafer. As

anot her neans for _attaining the reduction of the chip thickness, Japanese
Patent L& d-open The present invention relates to a process for

producing a semiconductor device. More particularly,
the present invention is concerned with a process for
producing a semiconductor device in which an
appropriate amount of adhesive layer can easily be

10 formed on the back of extremely thin chips to thereby
enable avoiding chip breakage, chip cracking or package
cracking, so that a productivity enhancement can be

realized.

15 C VEN N
In recent years, the spread of IC cards has been
promoted, and further reduction of the thickness there-
of is now demanded. Accordingly, it is now required
that the thickness of semiconductor chips, which has
20 been about 350 pum, be reduced to 50 - 100 pum or less.
Thin semiconductor chips can be obtained by first
adhering a surface protective tape for back grinding to
a circuit surface of a wafer, subsequently grinding the
wafer back and thereafter dicing the wafer. When the

25 thickness of the wafer after the grinding is extremely

AN
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5 Publication No. 5(1993)-335411 discloses a process for producing

seni conduct or chips, in which grooves of given depth are formed froma
waf er surface and thereafter the back of the wafer is ground. Further, this
publication discloses a nethod in which, after the 10 step of grinding the
waf er back, pellets adhering to a nounting tape are detached fromthe
mounting tape and fixed to a | ead franme.2The chips obtained-&btjwt§zgﬂgcess
are extrenmely thin and are likely to be broken in the subsequent 15
nmounting step. Wien it is intended to pick up sem conductor chips adhered
to a mounting tape and fix the picked sem conductor chips onto a substrate,

it is conmonspaat}i e8ipobaiaieigd endredins kre¥Ring adespersgl 20 nmet hod”
or the nmethod in which a film adhesive is used. In the dispenser nethod, a

gi ven amount ogbuki gyi €nadhasde/f S RPRAI &thd GoBi ke phrarsubstrate
predeterm ned for fixing sem conductor chips with the use of a dispenser,

fol | owed by presszbongdi I X f éﬁﬂgfﬁgﬁgl i : her egnt 0.
However, this di s%grgg!rﬁﬂé% g{e\rléglﬁol_fo%gw meJ'E od ﬁ%}gé df%ﬁ)gg'é&gﬁi %Qt hat

controlling the ghfﬁPng?kﬁgggv,J%ﬁégggéiﬂf%%i?d%;%%f#é%ntO t her eby cause

t he adhesi ve anoun uctuat'e Inging a Ion of quality,

and in that pl.eedi ng.pheponmeno C cause. t he adhesive is_liquid.
When bl e dingu% l?ﬁglgahQSrv§‘§é§5ﬁ5%£$ﬂ%P§dﬁh%?% s%%yacﬁf?cﬁﬁstgofhe upper
surface of the chips, or the sem condyctor chip be inclined, so that
failure is IPRRIYCLRSBEMECRRAREAR (I vi 1 HSHGh ng-ORBrB00Sr | when
packages, 10 after resjn sealing, are placed in high-tenperature

condi tions, PhERAGReRFACRFAgE QQBQERENQiﬁﬁf%%I%.??%C%oﬂ$6nents whi ch

evaporate from any bl ed adhesive. In_the nethod in which a film adhesive is
used, a hereafter the back of the wafer is ground. Further,

this publication discloses a method in which, after the

10 step of grinding the wafer back, pellets adhering to a
mounting tape are detached from the mounting tape and
fixed to a lead frame.

The chips obtained by this process are extremely
thin and are likely to be broken in the subsequent

1S mounting step.

When it is intended to pick up semiconductor chips
adhered to a mounting tape and fix the picked
semiconductor chips onto a substrate, it is common
practice to employ the method known as "dispegser

20 method"” or the method in which a film adhesive is used.

In the dispenser method, a given amount of liquid
adhesive is applied to sites of a substrate
predetermined for fixing semiconductor chips with the
use of a dispenser, followed by press-bonding/fixing of

25 semiconductor chips thereonto. However, this disperser



fil madhesive cut into substantially the sane shape as 15 that of the chip
is'stuck to sites of a substrate predeterm ned for fixing sem conductor
chips in advance, or a filmadhesive cut into substantially the same shape
as that of the chip is adhered to chips, and the chips are fixed through
the filmadhesive to the ZO substrate. However, in this nmethod, it is
required to cut the film adhesive into bstantlally the sane(sh hat
of the chip in advance, so that practlc?%g the nethod is tInEsﬁaﬁQSW?QQQ
Further, the work for adhering the filmadhesive of the sanme extrenely

smal | - 9J UL 2002 size as that of the chip is requisite, so that the

nethod i s vep¥thaBOhaQUIraRpReNs ANt té’&\@i@@!ﬁlﬁ”@aﬁﬁe' 8isplagyed,
m nut e chi ps which have been ground to an extrenely Snmall 5 thickress to

ther eby beCOROURLY ot biledideP andl scheistt | eOLBODT akage th |1 kel to

result froms t msoperation. Therefore reils deman or th
on. especi al P f%&‘ebaﬁﬁ%te & E?%%%?“@Wﬂ%ﬁ%@?ﬂ?ﬁ&éﬂt e
speci 1 ca P??a??a {385 5 b o P Ch T B S dhev o BBoBrBtUe
o “adnesive PEFEFScBECE4ER § 70 FBIId it g et Bakh: ofEn AERRFSLR 1 chi pe.
cracki ng.  soot headBREaade: S tenna TR e LAY JOAY eGhFhellp Lo~ the.
upper surface of the chips, or the semiconductor chips
may be inclined, so that failure is likely to occur at
the time of wire bonding. Moreover, when packages,

10 after resin sealing, are placed in high~temperature
conditions, package cracking may be caused by volatile
components which evaporate from any bled adhesive.

In the method in which a film adhesive is used, a
film adhesive cut into substantially the same shape as

15 that of the chip is stuck to sites of a substrate
predetermined for fixing semiconductor chips in advance,
or a film adhesive cut into substantially the same
shape as that of the chip is adhered to chips, and the
chips are fixed through the film adhesive to ¥he

20 substrate. However, in this method, it is required to
cut the film adhesive into substantially the same shape
as that of the chip in advance, so that practicing the

method is time-consuming. Further, the work for

adhering the film adhesive of the same extremely small



SUMVMARY CF THE INVENTION s - 9 J UL 2002 The process for producing a
sem conduct or device according to the present invention conprises the steps
of : providing a wafer of given thickness having a s surface furnished with
sem conductor circuits and a back; form ng grooves of a cut depth snaller
than the thickness of the wafer, the grooves extending fromthe wafer
circuit surface; 10 sticking a surface pgotective sheet onto Tﬁ mg?@h
circuit surface; grinding the back of the wafer so that the thi U gf
the wafer is reduced to thereby finally result in division of the wafer
into individual chips 15 with spaces therebetween; sticking a dicing/die
bond sheet osigethe ghatndfbadie ahipel svafequisiheedi songhdtethend sheet
conprising a base and, superinposed thereon, an adhesive |ayer, the

adhering perhetnsd $8 tvBat, theadhrsd ve | ayer is 20 brought into contact
wi th the ground back of the wafer; peeling the surface protective sheet

fromthe wafer cigguht;sunhgce st eHaRMe Gl the afbesyye, | RYantalf the
di cing/di e bond sheet to be exposed through each space between nei ghboring
i ndi vidual 28, £B5PShich have been ground to an extremely small
5 thickness to thereby become very brittle are handled,
so that chip breakage is likely to result from slight
misoperation.
Therefore, there is a demand for the development

of a method of easily and securely forming an adhesive

10 layer on, especially, the back of chips.

BJE v
The present invention has been made in view of the

above state of the prior art. Specifically, it is an
15 object of the present invention to provide a process

for producing a semiconductor device in which an

appropriate amount of adhesive layer can easily be

formed on the back of extremely thin chips to thereby

enable avoiding chip breakage, chip cracking or package
20 cracking, so that a productivity enhancement can be

realized.

U RY OF T NVENTIO



- 9J UL 2002 cutting the exposed adhesive | ayer of the dicing/die bond
sheet; ‘'detaching the individual chips having the cut adhesive | ayer
adhering thereto fromthe base of the 5 dicing/die bond sheet; and bondi ng
t he individual chips through the adhesive |layer to a given substrate. This
process of the present invention enables efficiently performng the
production of sem conductor 10 device . g BRI EF DESCRI PTI ON GQTUI@IPF%}@ G
Figures 1 to 6 show the steps of the process for producing a sef conductor
devi ce according to the 15 present invention. DETAILED DESCRI PTI ON OF THE
| NVENTI ON The present invention wll be described in detail below wth

reference to the ghoepded dLavisy 2 Hilcla &R cERASLELPIALOSELD. 1

wafer 1 of given ness having a surface furni's sem conduct or

The-thi cknesaafeanndy PPt Be ot JfiR I CooloftbslTERd BFBR e

wafer circuit_25 surface. For exanple, grooves 2 of given depth - 9J UL
2002 extendi%ﬁ'fron1the surface of the wafer 1 are forned by cutting work
al ong cut positions of .the wafer 1 fg{gpartitionin a plurality of

semi conduct or ci rREPY3EREnfeXef gt Kdr S SFhd Hsr g T D371 8P 0Bves 2 by

cutting work is perfornmed wth the use of conventionpal wafer dicing nmachine
wherei n Phe TWELYept Bursighpopiitst Sgricpdugte’r A repdteuePing work,
according to necessity, the wafer 1 nmay be fixed by neans of, for exanple,
a 10 di ci ng Ragle; cormonly enpl oyed at the time of wafer dicing. The
t hi ckness of the wafer 1, although not particularly limted, is generally
in.the range of abomiggOgroo8es wh Bheuwdemaptdf smellgooviesn2the
appropriately determned in conformty with the
thickness of the wafer, the grooves extending from the
wafer circuit surface;
10 sticking a surface protective sheet onto the wafer
circuit surface;
grinding the back of the wafer so that the
thickness of the wafer is reduced to thereby finally
result in division of the wafer into individual chips
15 with spaces therebetween;
sticking a dicing/die bond sheet onto the ground
back of the wafer, the dicing/die bond sheet comprising
a base and, superimposed thereon, an adhesive layer,
the adhering performed so that the adhesive layer is
20 brought into contact with the ground back of the wafer;
peeling the surface protective sheet from the
wafer circuit surface to thereby cause the adhesive
layer of the dicing/die bond sheet to be exposed

through each space between neighboring individual

25 chips;



15 thickness of the desired chips, which is generally in . the range of
about 20 to 500 Eun. On the other hand, the width Wof the grooves 2 is
equal to the width of enployed dicing blade, which is generally in the
range of about 10 to 100 Eun. 20 Second Step: Referring to Fig. 2, surface
protective sheet 10 is stuck to the circuit surface of the wafer 1.
Specifically, the adhering of the surface protective sheet 10 is perforned
so as to cover the entire circuit surface of the wafer 1".9 1]@%92g0Q 20d2
The surface protective sheet 10 conprises base 11 and, superinpose

t hereon, renovabl e adhesive |ayer 12. The adhesive |layer 12 has the

property of bei ngi‘g%n%éa Eﬁgné% O%I? O;qul%sji eesrilcgyeiefjsgf @'Ltpg r enovabl e

adhesive 5 | ayer bé Cco S an adhe whitch i S curabl e by
energy radiatjon ergy rays,or energy beans). The energy radiation

cur abl e adhé +9%“§Z§l?h§083063FF}'of bei ng capabl e of fixing an adherend
w th satisfactory_ adhesjve Eérength hef ore exposure to 10 energy radi ati on

y /
but being cur abl 9% eRpREuFRet dNFI Al GIRD ARG MR eF By bse t he
adhesi ve strength, and. hence enabl e easy peeling. Various protective sheets
havi ng comoAfifedten bapesyRabesings dhiegetifpifeon Hdigrkaeetebntbe a variety
15 of itenms and the processing of sem conductor wafer can be used as the
above suPfacdl@iegbdievieosdegheet; pidoarticul ar, the surface protective
sheets proposed by the applicants in Japanese Patent Application Nos.
10(1998) -231602 dmhdiria ooiee - 3086v3durd ghdber dbinpurh e adeshvehe
present invention.
layer to a given substrate.
This process of the present invention enables
efficiently performing the production of semiconductor

10 device.

RIEF TION THE W
Figures 1 to 6 show the steps of the process for
producing a semiconductor device according to the

15 present invention.

E v N
The present invention will be described in detail
below with reference to the appended drawings:

20 First Step: Referring to Fig. 1, wafer 1 of given
thickness having a surface furnished with semiconductor
circuits and a back is provided, and grooves 2 of a cut
depth smaller than the thickness of the wafer 1 are
formed, which grooves extend from the wafer circuit

25 surface. For example, grooves 2 of given depth



Third Step: Referring to Fig. 3, the back of the sem conductor wafer 1 is
ground’'so that the thickness of the sem conductor wafer 1 is reduced to
thereby finally result in division of the sem conductor wafer 1 25 into

i ndi vi dual chips 3 with spaces therebetween. - 9J UL 2002 Specifically,
the bottons of the grooves 2 are renoved, and the grinding of the wafer 1
is continued until given thickness of t wafer 1 to there fif e he
division into individual chips 3. The g?fnding of the 5 mazghﬁglcznpz
performed by nmeans of conventional back grinding nachine. Fourth Step:
Referring to Fig. 9, dicing/die bond sheet 20 is stuck onto the ground back
of the wafer h r frace i i I .+.10 The
di cing/di e b%%gegﬁggé 35%@bﬁ%§3§§§9%§§%‘¥§ gﬂ%?&%ﬁggr?ngggeggfﬁ%%eg,
adhesive |l ayer, 22. Th dhesive | ayer 22.is so fo d o, b eel abl e
fromthe basguﬁﬁ}n?hggg h3§§§§IQ&?eﬁmfégﬁﬂﬁggé%Et%ﬁ%hﬁgiﬁip% gogt room
tenperature or under mld _therno-press bonding 15 conditions, Wen the
chips 3 are B?EE% 18P+ 86t & Mé%hhﬁ%<%ﬁ%%ﬁﬁ%§% $k§5ﬁﬁe§f§%uF5§e§r?T to the
chips 3, the adhesive layer 22 renmains adhering to the back of the chips 3
and is peel e82FRoAFPRE-base 21. Various sheets having commonly been

enpl oyed in 20 the dicing and di e bondi ng of sem conductor wafers are used
wi thout &ny partiEReaforiatian 64 9¥WESAFORY @t g ¥oBbndS sheet 20.

For exanple, use can be nade of: dicing/die bond sheets including an

adhesi ve | ayrerboruedt difihnghgn vegecdy qoaawientomalrabfer pdésénge - 9 ~ U
L 2a2 sensitive adhesive conponent and a thernosetti ng adhesi ve conponent
as essenti almzonporeyhsread dbscouediepth figy anmpeiatepbunese Pat ent
Lai d- open Publication Nos. 2(1990)-32181, 8(1996)-53655, 8(1996) 5 239639,
9(1997) - 1004585 abatt @ 199 - Yiee8Fattand wWhrknghdiceorddmg dteatecdswityl ng an
adhesi ve | ayer conposed of a polyimde resin and a nitrogen-contai ni ng
organi ¢ conpcumdwabapali bhy beerfewethbyamedascrahedfomn <egpapbse #at ent
Lai d- open Publication No. 9(1997)-67558. 10 Furthernore, appropriate use
can be Mfide adfcing tape commonly employed at the time of wafer

dicing. The thickness of the wafer 1, although not
particularly limited, is geperally in the range of
about 350 to 800 pum. The depth of the grooves 2 is
appropriately determined in conformity with the

15 thickness of the desired chips, which is generally in
the range of about 20 to 500 um. On the other hand,
the width W of the grooves 2 is equal to the width of
employed dicing blade, which is generally in the range
of about 10 to 100 pm. -

20 Second Step: Referring to Fig. 2, surface
protective sheet 10 is stuck to the circuit surface of
the wafer 1. Specifically, the adhering of the surface
protective sheet 10 is performed so as to cover the

entire circuit surface of the wafer 1.



di ci ng/ di e bond sheets including an adhesive | ayer conposed of any of an
epoxy resin, an imde resin, an amde resin, a silicone resin, an acrylate
resin, products of nodification of these and m xtures thereof. 15 After the
sticking of the above dicing/die bond sheet 20 to the ground back of the
wafer 1, the surface protective sheet 10 is peeled fromthe wafer 1. Wen

t he adhesive | ayer of the surface protegtive sheet 10 i s conpgse f
energy radi ation curabl e adhesive, 20 t?e adhesi ve strength ﬁgfhﬁgfaagba've

| ayer is | owered by exposure to energy radiation before the peeling of the
sheet 10. Fifth Step: Referring to Fig. 5, the adhesive |ayer of dicing/die

bond sheet 20 ex e gtg % %% p et UgQ?pr'ng i pdi vi dual
chips are cut. &%% % f&%gnxégg ¢ gépggﬁfﬁglg$%¥ﬂ§&§Ur aé% pr O gctive
sheet 10 fromithe wafer circuit, surface_causes.the adhesive |ayer. 22 of the
i o ngl di ¢ BV SHRE BB e REheeRu FRTDYGR LAt TSHace Byents:
nei ghboring_i ndi vj dual chips 5 f'v'ded 8 the cuttin The adhesjyve | ayer
22 io ful l'y TBf HPSRHE YR ol AgIBF alBCAPTPRENAYIRT RE G (75 HE Ki ng
blade 4 is slightly smaller than the aforenenti oned width Wof the grooves
2. for exanpfBOVed ad tsteran riyteRdedt Heewi df e wieBevabogt adbesd vs0% of 10
the width W Al though the depth of cut is satisfactory as long as the
adhesi ve® | ayé¥er2 Idamase B ¢grpesed; pfj angaabesivg winddy ded t hat t he
cutting be perfornmed to such an extent that the base 21 is partially cut to
15 t hereby evmpbdee hergngy t¥adlatione (gORESYVvEaYSyOr ZEREREYD pi eces. As
a result, the adhesive layer 22 is cut into pieces of substantially the
sane size aheéagisape Abet hosegyf radiathiqs Qurdhke hadhepivlRehasrithg to Fig.
6, the adhesive

property of being capable of fixing an adherend with

satisfactory adhesive strength before exposure to
10 energy radiation but being curable by exposure to

energy radiation to thereby lose the adhesive strength

and hence enable easy peeling.

Various protective sheets having commonly been

employed for, for example, the protection of a variety
15 of items and the processing of semiconductor wafer can

be used as the above surface protective sheet 10. In

particular, the surface protective sheets proposed by

the applicants in Japanese Patent Application Nos.

10(1998)-231602 and 11(1999})~305673 are preferably
20 employed in the present invention.

Third Step: Referring to Fig. 3, the back of the
semiconductor wafer 1 is ground so that the thickness
of the semiconductor wafer 1 is reduced to thereby

finally result in division of the semiconductor wafer 1

25 into individual chips 3 with spaces therebetween.



20 layer 22 together with the chips 3 is detached fromthe base 21 of the
dici ng/ di e bond sheet 20. The adhesive |ayer 22, as aforenentioned, is so

formed as to be detachable fromthe base 21. Accordingly,

when the chips 3

are picked up after the application of the 25 adhesive |layer 22 to the
chips 3, the adhesive |ayer 22 12 - 9 J UL 2002 renains adhering to the
back of the chips 3 and is peel ed fronlgpe base 21. Wen th ﬁqrg 'nglayer
22 is conposed of the aforenentioned adhlesive containing an ene ;2

radi ation 5 curabl e pressure sensitive adhesive conponent
t hernosetti ng adhesi ve conponent as essential conponents,

and a
it is preferred

that the adhgslver] 8yeiy22the BORAREL 0¥ VMY Brdsvhatl %@efgxgsvehcki ng up

of the chips 3. In this instance, the exposure to energy 10 r

AL be'

e enees I UREIE TGOS, e T L

peeling of t e base 21 can e

i atron

y be

The above fidYEt BhLOREeSa, BT oG F5LoTha. U THRERY T 1505 BPB bonded

t hrough t he adhesjve | ayer

2
the chips 3 V¥R shRbRwWiPAIFHEY NP8 IPaye

10 a giv n su strihe nqQt shown)., The back of
h pd

29 A %dv e ’g ep 6.

The chips 3 can be secured onto a substrate by di sposing, the chips 3 20

t hrough Phe “idsiRRCKk a¥dr P23 formeRe byyBsEns: & famPHieatialy B3ek adhesi ve

| ayer 22 to exert its adhesive strength by required neans.
adhesi ve | aiinding BaEhbsed of the af orenmentioned adhesi
energy radiation

When t he
ve containing an

Fourth Step: Referring to Fig. 4, dicing/die bond

sheet 20 is stuck onto the ground back of the

wafer 1,

and the surface protective sheet 10 is peeled off.

10 The dicing/die bond sheet 20 comprises base 21 and,

superimposed thereon, adhesive layer 22. The

adhesive

layer 22 is so formed as to be peelable from the base

21. The adhesive layer 22 adheres to the chips 3 at

room temperature or under mild thermo-press bonding

15 conditions. When the chips 3 are picked up after the

application of the adhesive layer 22 to the chips 3,

the adhesive layer 22 remains adhering to the

the chips 3 and is peeled from the base 21.

back of

Various sheets having commonly been employed in

20 the dicing and die bonding of semiconductor wafers are

used without any particular limitation as the
dicing/die bond sheet 20.

For example, use can be made of:

above

dicing/die bond sheets including an adhesive layer

25 containing an energy radiation curable pressure



25 curabl e pressure sensitive adhesive conponent and a | 3 thernosetting
adhesi ve conponent as essential conponents, the bonding capability of the

t hernosetti ng adhesi ve conponent can be exerted by heating to thereby
enabl e strongly bonding the chips 3 and the substrate 5 to each other. Wen
t he adhesive layer 22 is conposed of a polyinmde resin and a

ni trogen-contai ni ng organi ¢ conpound conpati bl e theremﬁth,églj ;ﬁﬁﬁ%
pol yi mi de resin can be cured by heating*o thereby enabl e™s¥r ﬁHL di ng
the chips 3 and the substrate to each 10 other. Mreover, the adhesive

| ayer 22 is a solid adhesive of substantially the same shape as that of the

chips 3, so that.proble such as bl eedi.n ul d_,not occur.to thereby
enabl e reducFﬁBS%EéVSCéggﬁgﬁg@ 5?“&%&59&5%&§LﬁrﬁP?ET?ﬁ?g?lBgckage
cracking, etc., EFFE~; T OF THE TNyENTI As apparent fromthe foregoing, the
process far PrBBEETRgCITROREDENETC E5S '?%eé&%ﬁﬁ?ﬁ%ﬁstanhe 20 present
i nvention enables, easily faorm ng an _appropriate anount of adhesive |ayer on
the back of @RBFEHBEY &R nfOHKi FX® e rERANS D R2ESRE dl-AddTAPEbr eakage,
chip cracking or package crackin%, so that a productivity enhancenment can
be realized.Pgiglicatgonp Nop.230 1PRE)prieddht, ith(AIebmd3edP, f8LLABE) be
illustrated below with reference to the foll ow ng Exanpl es which in no way
limt thé scdp26dp,t B¢1PAVEniNOd 505 arsk & (IR Ow,2QA2872 chapgi ng test”, "wire
bondi ng test” and "package crack test” were perfornmed in the foll ow ng
manner . " Chi ppi ngdiesny/Sidebonfl shektsf iFlsidircprarchqisedivai sagdrwi th 10
adhesi ve | ayers, produced in the foll ow ng Exanpl es and Conparative
Exanpl es, wecempbsedved thpolghmideopidsdal andraosciopsogen-hcorspeningo chip
br eakage and presence of cracking, and, in the event of cracking, the crack
w dth was negsgdetlc ¢dmp¥hne bongandbllestthalidwi tigspestdéscdBed in
sem conduct or devi ces produced in the follow ng Exanpl es and Conparative
Exanpl es, theaphri€s&opdtagtpraparbpebePuean catiaiimMdaun pesopn-ans58 .
10 Furthermore, appropriate use can be made of
dicing/die bond sheets including an adhesive layer
composed of any of an epoxy resin, an imide resin, an
amide resin, a silicone resin, an acrylate resin,
products of modification of these and mixtures thereof.
15 After the sticking of the above dicing/die bond
sheet 20 to the ground back of the wafer 1, the surface
protective sheet 10 is peeled from the wafer 1. When
the adhesive layer of the surface protective sheet 10
is composed of an energy radiation curable adhesive,
20 the adhesive strength of the adhesive layer is lowered
by exposure to energy radiation before the peeling of
the sheet 10.
Fifth Step: Referring to Fig. 5, the adhesive
layer of dicing/die bond sheet 20 exposed through each

25 space between neighboring individual chips are cut.



upper surface of silicon chip and a wiring part on a 20 |lead frane was

i nspected (failure attributed to adhesive squeeze-out, curl-up and

bl eedi ng, and yield). The al um num pad was positioned 100 E~m apart from an
end face of silicon chip, while the wire bonding part of wring was
positioned 500 ~.tmapart froman end face 25 of silicon chip. 0o ~a -~

2002 "Package crack test" The sem condu ior devi ces obtaigpg in t[ing
fol |l owi ng Exanpl es and Conparative Exang es were seal ed und rJﬁjb %ssure

with the use of given sealant resin 5 (bi phenyl epoxy resin). The resin was
cured at 175C for 6 hr. In this manner, 100 packages for the package crack

test were obtai neld[h FFF% dﬂt’ t aekage %Sgaécit%mﬁ‘;é) a0d sgill at high
tenperature in hige lﬂéhlt% SS%, 8%5 Sﬁ) for 8 hr. fﬁgreaf er, each 10
package was allowed to stand.still for 1 mn _in the,sane.environment (2150
b in VS (VA incte e aei FREIE SHGEA60 SF 1N qale (eT Bl Br o, These
were carried out thrice, and.any cr,acki of the S%ﬂ# nt .resin was
pected by AT (& ie e SitnBLate Fondy s T dikketedtRacxi ng
ratio is a ' propartion of the nunber of c¢racked packages, to the nunber of
i nspect ed pddiERIER (R6RI SPFE0) PeFNgeBy Nedge L tindbl EHder 1l ahéPAg t ape,
di ci ng/ die bond sheet, nnunting_tape and surface 20 protective tape for
back grifidi K- vEfadbyy the t patEdnpowni he Erahpré¥ecanayesngar dts via lBdanpl es
are as specified below (1) The surface protective sheet was prepared in
the fol |l ow mypthdnheteans |gt ~dicing blpdgpdz 10bepHidshpWlneifgtthef a 25~
ethyl acetate solu tion of an acrylic copolyner having a weight average
mol ecul ar welighingfb130ds 000is psbpahbdyf somld@rpdian Wyheawi ght of buty
acrylate, 10 parts by weight of nethyl
aforementioned width W of the grooves 2. For example,
it is preferred that the width Wl be about 30 to 90% of
10 the width W.
Although the depth of cut is satisfactory as long
as the adhesive layer 22 can be fully cut, it is
generally preferred that the cutting be performed to
such an extent that the base 21 is partially cut to
15 thereby complete the splitting of the adhesive layer 22
into pieces. As a result, the adhesive layer 22 is cut
into pieces of substantially the same size and shape as
those of the chips 3.
Sixth Step: Referring to Fig. 6, the adhesive
20 layer 22 together with the chips 3 is detached from the
base 21 of the dicing/die bond sheet 20. The adhesive
layer 22, as aforementioned, is so formed as to be
detachable from the base 21. Accordingly, when the
chips 3 are picked up after the application of the

25 adhesive layer 22 to the chips 3, the adhesive layer 22



S methacrylate and 30 parts by wei ght of 2-hydroxyethyl acrylate, was
reacted with 7.0 parts by wei ght of nethacryl oyl oxyethyl isocyanate to

t hereby obtain an energy radiation curable copolyner. 0.5 part by wei ght of
pol yi socyanat e conpound (Coronate L, produced by 10 N ppon Pol yuret hane
Co., Ltd.) as a crosslinking agent and 1.0 part by wei ght of

1- hydr oxycycl ohexyl phenyl ketone (Irgagﬂre 184, produced-bg Qiﬂgfﬁﬁﬁbialty
Chem cal s) as a photopol ynerization inifrator were mxed with 100 parts by
weight, in ternms of solid 1S contents, of the energy radiation curable
copol yner, thereby obtaining an energy radiation curable pressure sensitive

adhesive. A Adf, 48 LBheking! Yot ke di Idp (Dfpaineh sp8odubda Xst hi ckness =
14.3 kg/cn) was coated wththe energy 20 radiation curable pressure

sensitive a { h t fe s@0ati ng thickness after drying was 20 fpm
Dryi ng was 3%%?%§§e§98% ?88C %gr 1 mn, thereby obtaining a pressure

sensitive adhesiy e i;Cin e: - - ULl.2002 Adwi || D-628
(110 ~.un thick[ﬁ%%@lgé?ngéégg&gﬁdqf%%ghg%tﬁ%ﬂéﬁﬁéﬁ%ﬁﬁr%gi% Ton curable
pressure sensitive adhesive layer,, prodyced oy LINTEC Corporation). (3)

D ci ng/ di o HOROF SARAE SBeAIRAPE SiEeS 05 tErg0- 1 R KPR B8I JeRbPFACBase. and
20 dun thick thernnsetting adhesi ve .| ay pr.oduced Q%hLINTEC Cor poration),

er
or ther ndpl &453PH3I BFFT r§h§8P56§3V9|ﬂ4hﬁﬁ%ﬂ@[ﬁﬂ@@ §PEn@"Hapht hal at e

base and 20 dun thick 10 thernopl astic pol yi m de adhesive |ayer). (4)
Mbunt i ng tewkpermosettlng adhesive component as essential

components, it is preferred that the adhesive layer 22
be exposed to energy radiation before picking up of the
chips 3. In this instance, the exposure to energy

10 radiation decreases the adhesive strength of the
adhesive layer 22, so that the peeling of the adhesive
layer 22 from the base 21 can effectively be
accomplished. The exposure to energy radiation may be
performed prior to the above fifth step.

15 Seventh Step: The individual chips 3 are bonded
through the adhesive layer 22 to a given substrate (not
shown). The back of the chips 3 is furnished with the
adhesive layer 22 in the above step 6. The chips 3 can
be secured onto a substrate by disposing the ;hips 3

20 through the adhesive layer 22 on the substrate and by
causing the adhesive layer 22 to exert its adhesive
strength by required means.

When the adhesive layer 22 is composed of the
aforementioned adhesive containing an energy radiation

25 curable pressure sensitive adhesive component and a



Adw Il D-650 (110 Eun thick polyolefin base and 20 ~m thi ck energy

radi ation curable pressure sensitive adhesive |ayer, produced by LINTEC
Corporation). 15 (5) Surface protective tape for back grinding: Adw ||

E- 6142S (110 E.~mthick polyol efin base and 30 dun thick energy radiation
curabl e pressure sensitive adhesive |ayer, produced by LINTEC Corporation)

Exanple 1 20 A silicon wafer of 6 inch gganeter and 700 ~m Qhi e S
adhered to the dicing tape (Adwil | D-GZSg, and grooves meregfbﬁggdggggfhe

use of wafer dicing machi ne (DAD 2H 6T, manufactured by Di sco Corporation)
using a 35 ~-mw dth bl ade under conditions such that 25 the cut depth was

400 fun and éﬁﬁrﬁ&&?%ﬁg YBfed ;i P& coirﬁ)o'ne?lt] dd le are.

Subsequent |y, e sur protective eet was stuck to the grooved surface
of the wafer i CLNg p e f4fs, t . waf er was
ground by rrecaor{n%g%g%k Eb?ngfﬁgiﬁc%aﬁgb?&}ésg% tg'ﬁernatbf’ﬁrﬁ ang %‘gf{;ﬁl%@ Di sco
Corporation)_yntil the wafe hi ckness hec Q ~xm.t.Q ther ef f ect
di vi si on of & eﬁ/ﬂa‘feérc?lﬂ?gnléﬁgi \(/:f-’lguale ceﬁcleﬁisyéedTﬁ) ré"é?é}tequg &Oee@?%}f%}'di e
bond sheet (Adwill LE5000 s_stuck . to the graund k of the wafer
(chi ps), an Q%%ﬁ‘fﬁ%ﬁb\'ﬁ%g‘éeﬂi v esﬁ@e‘tp%/vg’s qr\"fgﬁleat%ﬁ’ iEce
uItravio%et | i ght and peeled_off. The djcing/die bond sheet was irradi ated
with ult?avit® &2 ghtleEnd RN bR spIReFiTer LPYPRg2Bet e ERTRESGbOr i ng
di vided individual silicon chips was cut (diced) by the use of wafer 15
di ci ng machiafe § BB YHrbde KaAdRadndr 8d PEy I99SEy cCdrddriatd sy9arsihig a 30
dun wi dth bl ade under conditions such that the cut depth was 35 Vim
Final ly, theanpawd ¢orpatdnde Sherevdtdhi pd sfer &hs dledyimpids om t he
di cing/ di e bond sheet, and the silicon chips having 20 the adhesive |ayer
of the dici mgsdire ondosheeredt brkhagtiner &co thereby raable di e bonded to
die pad portions of a lead franme. Thermal curing was effected under given
curing condisttiremsg Iyl dod brg 30hei ahipFhidsand sdvei covrdiratedre deviesssiwas
obtai ned. 25 The results are given in Table 1.
10 other.
Moreover, the adhesive layer 22 is a solid

adhesive of substantially the same shape as that of the

chips 3, so that problems such as bleeding would not

occur to thereby enable reducing the occurrence of wire

1S Dbonding failure, package cracking, etc.

T TION
As apparent from the foregoing, the process for
producing a semiconductor device according to.the
20 present invention enables easily forming an appropriate
amount of adhesive layer on the back of extremely thin
chips to thereby enable avoiding chip breakage, chip
cracking or package cracking, so that a productivity

enhancement can be realized.

25



19 - 9 J UL 2002 Exanple 2 A silicon wafer of 6 inch diameter and 700 ~. m
t hi cknéss was adhered to the dicing tape (Adwill D-628), and grooves were
formed by the use of wafer dicing 5 nmachine (DAD 2H 6T, nanufactured by

Di sco Corporation) using a 35 Eun w dth bl ade under conditions such that
the cut depth was 400 E.tmand the chip size was 5 msquare.. Subsequently,
the surface protective sheet was stuck @ﬁ the grooved surfaéb\HﬂL;a@G@afer
The dicing 10 tape was peeled off, and e back of the wafer was ground by
means of back grinding machi ne (DFG 840, manufactured by Di sco Corporation)
until the wafer thickness becane 80 dun to thereby effect division of the
waf er into individual chips. Thereafﬁﬁﬂ%u%ﬂf 15 dicing/die bond sheet
(thernoplastic polyimde sheet) was heated at about 130C and stuck to the

ground back > Of%kg%g?%%é%ﬁt(EH}zglﬁ%oggQﬁﬁe f%‘krtfkf]ebcze ge Oflgﬁiééé:g%légﬁet has

peel ed off. The a ayer tweén nei ghboring di Vi i ndi vi dual
silicon chips.was cut, 20 (di ced e of .waf di ci ng machi ne ( DAD
2H/ 6T, mnu%a%]t%vf e }fl ﬁ?ggge&g%pg%éaﬁlggn%%ﬁsjioﬁ’d% %(al?ﬁjﬁ%t‘ﬁhb?iédénunder
conditions such that,the cut depth s 35 Vim Finally, the divided
individualsﬂ?i%%%aiﬁpbg Eﬁ?eSﬁBBEeg?uﬁ%Fr&MWﬂﬂ§%ﬂQﬁng/die bond sheet, and
the 25 s%licon chips having the adpesive layer of the. K Zo -~ 9 J UL 2002
di ci ng/ dPe bond <HEER1RREERY ngtifer ePAPREPE &esdcl v Wit ARGt 150C to
die pad portions of a |ead frame. Thus, a semi conductor device was
obtai ned. THETEs@A1d apeckpvencrackabret]. wereomenfaimad Banthd a 1 A
silicon wafer of 6 inch dianmeter and 700 ~. mthickness was adhered to the
di ci ng t ape fodd@vWinp-w@@yerand grooves were fornmed by the use of wafer
di ¢ci ng machine (DAD 2H 6T, manufactured by Disco Corporation) 10 using a 35
fun wi dth bl ade UXdwrpriongi t¢shS such that the cut depth was 400 ~.un and
the chip size was 5 nm square. Subsequently, the surface protective sheet
was stuck to the Sjirdaw ealf ser¢lacet 050t hdlhaber chibs duwgimighesbevitas peel ed
of f, and the back of the wafer was 15 ground by neans of back grinding
machi nelQ DF@dv(s 1 e nid yet iy eplr bgu & d c onCbhpofatlilow)i ngntH 4 anthles sved red

Comparative Examples, were observed through an optical

microscope with respect to chip breakage and presence

of cracking, and, in the event of cracking, the crack

‘width was measured.

15 "Wire bonding test"
With respect to 100 semiconductor devices produced

in the following Examples and Comparative Examples, the

wire bonding property between an aluminum pad on an

upper surface of silicon chip and a wiring part on a

20 lead frame was inspected (failure attributed to

adhesive squeeze-out, curl-up and bleeding, and yield).

The aluminum pad was positioned 100 pm apart from an

end face of silicon chip, while the wire bonding part

of wiring was positioned 500 um apart from an end face

25 of silicon chip.



t hi ckness became 80 E.tmto thereby effect division of the wafer into
i ndi vi dual chips. Thereafter, the nounting tape (Adw ||l D-650) was stuck to
the ground 20 back of the wafer (chips), and the surface protective sheet
was peeled off. The individual silicon chips were picked up and bonded to
di e pad portions, having been coated with a paste adhesive for bonding in
advance, of a lead frame. Thermal curinggswas effected 21 - J 2
under given curing conditions. Thus, a ggniconductor device'hgsJétngmgz.
The results are given in Table 1. Conparat~,ve Exanple 2 5 The surface
protective tape for back grinding (Adw Il E-6142S) was stuck to a silicon
wafer of 6 inch di a 0 o hi ckness, and the back of the wafer
was ground by neangggkgégcgqaﬁgh§¥%§ machi ne (DFG 840, manufactured by
Di sco Corporatio until .t he mafegvég Lhicknqg$ pecane 80 Vim The surface
protective tape forcbAERIGOPTHCTS WSS PP he i t'fig/ di e bond sheet
(Adw | | LESOgOL was adhered.to the ground back of the wafer, and irradi ated
with ul travi bPetOVigat EXefPledy 3rd MDA LS PerF srhRicByehe §8816C waf er
15 dicing machi ne (DAD 2H 6T, manufactured by Disco ' Corporation) using a
35 Nun wi dt uBfesehighePressdire didhs i1f 4Rt Phedtven depehaihs reF3NUN and
the chip size was 5 mmsquare. The thus obtained silicon chips with
adhesi ve 3 aytpiphereldepeyl yegiid)bondbe 6 sdine Wisd 2-gsbrat ohs50€ a | ead
frame. Thermal curing was effected under given curing conditions (160C for
30 min). ThuBor aésken coleluchbs menner, wadOobegikaads T ridsuinackagegi ven
in Table 1. 25 22 - 9 J UL 2002 Table 1 Wre bonding testPackageChi ppi ng
t est crackt estmiclkytesticvacki ppthiipedackBerdi pd~theatiagzkages was
(% br eakage/ wi dt hpr opertycracki ngeExanpl e 1good1000noneOExanpl e
2900d1000noneDCowpdr twi sebad3620didnedbhigtCoyrarent a tege otid 00D§bund13- 20Ex.
2

humidity (85°C, 85% RH) for 168 hr. Thereafter, each

10 package was allowed to stand still for 1 min in the
same environment (215°C) as in VPS (Vapor Phase
Soldering), and cooled to room temperature. These were
carried out thrice, and any cracking of the sealant
resin was inspected by SAT (Scanning Acoustic

15 Tomography). The package cracking ratio is a
proportion of the number of cracked packages to the
number of inspected packages (namely 100).

The surface protective sheet, dicing tape,
dicing/die bond sheet, mounting tape and surface

20 protective tape for back grinding employed in the
following Examples and Comparative Examples are as
specified below.

(1) The surface protective sheet was prepared in

the following manner.



I 23 - 9 J UL 2002 What is clainmed is: 1. A process for producing a

sem conduct or device, conprising the steps of: providing a wafer of given
t hi ckness having a 5 surface furnished with sem conductor circuits and a
back; form ng grooves of a cut depth smaller than the thickness of the

waf er, said grooves extending fromthe wafer circuit surfac l%ﬁ tbﬁﬁhng a
surface protective sheet onto the maferlfircuit surface; gr ndi S back
of the wafer so that the _ thickness of "The wafer is reduced to thereby
finally result in division of the water into individual chips 15 with
spaces therebetween; ' sticking a dicing/die bond sheet onto the ground

back of th f 1 d_djcj I h i S] d,
cuper i mposed  herkih barERGRISELERETEF 32 ST HPRACTRL (et

t he 20 adhesive | ayer is brought 'néo contact, with the ground back of the
waf er; peel iR HE S%?f%ﬁﬁygth88PP e &2 NG HEE r2¥FTe9Ft surface

to thereby cause the adhesjve Iaggr 8f the dicing/die bond sheet to be
exposed molecular weight of 0,000, prepared from 60 parts by

weight of butyl acrylate, 10 parts by weight of methyl
S methacrylate and 30 parts by weight of 2-hydroxyethyl
acrylate, was reacted with 7.0 parts by weight of
methacryloyloxyethyl isocyanate to thereby obtain an
energy radiation curable copolymer. 0.5 part by weight
of polyisocyanate compound (Coronate L, produced by
16 Nippon Polyurethane Co., Ltd.) as a crosslinking agent
and 1.0 part by weight of l1-hydroxycyclohexyl phenyl
ketone (Irgacure 184, produced by Ciba Specialty
Chemicals) as a photopolymerization initiator were
mixed with 100 parts by weight, in terms of solid
15 contents, of the energy radiation curable copolymer,
) thereby obtaining an energy radiation curable pressure
sensitive adhesive.
A 110 pm thick polyethylene film (Young's modulus
X thickness = 14.3 kg/cm) was coated with the.energy
20 radiation curable pressure sensitive adhesive so that
the coating thickness after drying was 20 pm. Drying
was performed at 100°C for 1 min, thereby obtaining a
pressure sensitive adhesive sheet.

(2) Dicing tape:



Za - 9 J UL 2002 through each space between nei ghboring individual chips;
cutting the exposed adhesive | ayer of the dicing/die bond sheet; 5
detachi ng the individual chips having the cut adhesive |ayer adhering
thereto fromthe base of the dicing/die bond sheet; and bonding the

i ndi vidual chips through the adhesive |layer to a given substrate.
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GFZ](Y5gFGU[{upkfa\cha]ca]ca]ca]c&a]cﬁgiﬂc<a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“
a] cfal] ca] ca] ca] ca]calUl ca]ca] ca]c™a] ca]c&a] calc<aUca Wg_ " U #U $%;r
C

R il L el

z+M{ vpkf a\ cal ca cal cal] cal ca ] ca] ca] cal calca]ca]c
g{ca] f:aioca] t'%g gﬁ‘@%}%éﬂ’[ c%al%h% Lﬁf"bi ] \l} f’@%ﬁéﬂ]%\’\h}eca} ca} ca} cg
L e s - B EeLEPL PR L oo o <
s}xsnid_ Zkfa\vqc]ca]ca]ca]ca caj ca] c&a] ca ca]caU]ca]ca]c“a]c“a]c“a]ca]ca]c“
a]ca]ca]ca]ca]caﬂ@ihQﬂQ%ﬂ At cal @9% ¢ga!T" CD
LByl LT P gttt SKSRS| wr | gb] &ca cal ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]
c(a] ca] ¢&] ca] ca] é&ﬂk@d}lcdtiaﬁQﬁbQ cél @] ka] thlek] palvaledfivabpss!l RELHSSSS! %80
VIVBRKE~8E&EEEA(B((((((QH)))))
*{vql gb\ W c2U] ¢ ¢dlick ddleaiasdtitlng] sdbiksayealleapea] pieaealkecalor] cal ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca!
**x % 4+5+0+pEENTECX Caordoratiaon) ) /8¥/ 090Q0u0000zupkf a[ V] cal] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(a]ca] ca] ca] ca] cal]
ca] ca] cal! 00' 1711 t222a3E3aFI3EV/ 4 dMibrbde S55he 6 BNA66 @Y xRl wiknhc” Y] c] ca] ca] ca
] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca]
ca] ca] ca] capealetalyl Ehe’ FHEMBHLIOX & ase: and 20 um thick
<<====/ ?5?C?u???@ @@ xsni d_ZU] ca] ca] ca] ca] ca] ca] c(a] ca] ca] c*a] cal] ca] cal]c
a] ca] calca) eakeabpalcalicalelwialtdd cajicas £abl talea) cal] cal ca!l O@ @AAGNAAABSB
nBpBBBCDC} CCCCCDYE\ EE+FGGHHHNHH~yt 0j d_ZU] ca] ca] c(aU] ca] ca] ca] ca] ca] cal] ca] c
a] ca] ca] ca] c. a] cahgaMeatdlea]tedd ca] ca) ca] ca] ca] cal] ca] ca] cal] ca] ca] ca! HHH
YITITTT T 5JK8KOKKKKSLZLLLLLMAM MVMVN=NI NoNNN{ vql ga\ W ] ca] calU] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] chalsahcal-eloc ajical) o] el 6R] sal pal ea) sabhsa] aahcabcal ca] ca]
ca] ca! NNODOv OOPPMPPPPY0R Qs QFRHRKSNSSSTYU, UL VWVEXHX{ XHY~Yt ni cAYI ga\ W] ] ca]

cal ca] ca] cfia] ehakkakeWlsalelic] £l cablt s8]l sapleakaakc&aheakgakcal cal cal ca

] cha] ca] ca] ca] ca] ca] ca] ca

HYKYXZ[ ZZ] [ hudekire \1\a]'y]e>ﬂ [ JdddRIPE&BY _PIRTEC &%fb%aﬁﬁgnlkﬂ ca] ca] ca] ca] ca

] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca]ca]c&a]c

1253 &) E f
Shotolmnt o ) SR s ate! bl

a]'ca] ca] ca] c(al] gal.gahcal &alagai c Lﬂ:@ weteabhe P.é‘l’?.ﬁ] s438kcghea] ca]c(al g
gggghhhhhhi lieihiiiijH Zjjjjjk9kTkkkzupk}xsnid_ caj ca]ca]ca]]ca]ca]ca]ca

] ca] ca] ca] cgbc%]..c(;ﬂ]le@c] %%&%](&QJ&PM@P&&&&G%B%C?]:&@%E@] caheakeakcal cal c
a] ca G'cE10%& &10% 0%& () - GLt 10%&' (

910%008" 1Q° }
1098 () - 1£ )10%/2% 0)- f%o%%(e% )(\5’5@6& 85(1%&&" (%515%)?5}@@%&“ y-o

109 () -f, 109 ( kshx19%E() - S(10%& () - FGH J[ xmbC&109®10%: () - G 10 10

20 A silicon wafer of 6 inch diameter and 700 pm
thickness was adhered to the dicing tape (Adwill D-628),
and grooves were formed by the use of wafer dicing
machine (DAD 2H/6T, manufactured by Disco Corporation)
using a 35 pm width blade under conditions such that

25 the cut depth was 400 pm and the chip size was 5 mm-
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' A

04 1 VA S RIS B 1, o

109%°& () - &1%%';3%'n@ by }noe\anlsO\o Oback grinding machine (DFG 840,

5 manufactured by Disco Corporation) until the wafer
thickness became 80 pm to thereby effect division of
the wafer into individual chips. Thereafter, the
dicing/die bond sheet (Adwill LE5000) was stuck to the
ground back of the wafer (chips), and the surface

10 protective sheet was irradiated with ultraviolet light
and peeled off. The dicing/die bond sheet was
irradiated with ultraviolet light, and the adhesive
layer lying between neighboring divided individual
silicon chips was cut (diced) by the use of wafer

15 dicing machine (DAD 2H/6T, manufactured by Disco
Corporation) using a 30 pm width blade under conditions
such that the cut depth was 35 pum. Finally, the
divided individual silicon chips were picked up from
the dicing/die bond sheet, and the silicon chips having

20 the adhesive layer of the dicing/die bond sheet
sticking thereto were directly die bonded to die pad
portions of a lead frame. Thermal curing was effected
under given curing cénditions (160°C for 30 min). Thus,

a semiconductor device was obtained.

25 The results are given in Table 1.
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y
square. Subsequently, the surface protective sheet was
stuck to the grooved surface of the wafer. The dicingv

10 tape was peeled off, and the back of the wafer was
ground by means of back grinding machine (DFG 840,
manufactured by Disco Corporation) until the wafer
thickness became 80 pum to thereby effect division of
the wafer into individual chips. Thereafter, the

15 dicing/die bond sheet (thermoplastic polyimide sheet)
was heated at about 130°C and stuck to the ground back
of the wafer (chips), and the surface protective sheet
was peeled off. The adhesive layer lying between
neighboring divided individual silicon chips was cut

20 (diced) by the use of wafer dicing machine (DAD 2H/6T,
manufactured by Disco Corporation) using a 30 um width
blade under conditions such that the cut depth was 35
pum. Finally, the divided individual silicon chips were
picked up from the dicing/die bond sheet, and the

25 silicon chips having the adhesive layer of the
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The results are given in Table 1.

5 ive

A silicon wafer of 6 inch diameter and 700 um
thickness was adhered to the dicing tape (Adwill D-628),
and grooves were formed by the use of wafer dicing
machine (DAD 2H/6T, manufactured by Disco Corporation)

10 using a 35 pm width blade under conditions such that
the cut depth was 400 pm and the chip size was 5 mm-
square. Subsequently, the surface protective sheet was
stuck to the grooved surface of the wafer. The dicing
tape was peeled off, and the back of the wafer was

15 ground by means of back grinding machine (DFG 840,
manufactured by Disco Corporation) until the wafer
thickness became 80 pm to thereby effect division of
the wafer into individual chips. Thereafter, the
mounting tape (Adwill D-650) was stuck to the-ground

20 back of the wafer (chips), and the surface protective
sheet was peeled off. The individual silicon chips
were picked up and bonded to die pad portions, having
been coated with a paste adhesive for bonding in

advance, of a lead frame. Thermal curing was effected
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The results are given in Table 1.
Co i 1

5 The surface protective tape for back grinding
(Adwill E~6142S) was stuck to a silicon wafer of 6 inch
diameter and 700 pum thickness, and the back of the
wafer was ground by means of back grinding machine (DFG
840, manufactured by Disco Corporation) until the wafer

10 thickness became 80 pm. The surface protective tape
for back grinding was peeled off. The dicing/die bond
sheet (Adwill LE5000) was adhered to the ground back of
the wafer, and irradiated with ultraviolet light.
Cutting (dicing) was performed by the use of wafer

15 dicing machine (DAD 2H/6T, manufactured by Disco
Corporation) using a 35 pum width blade under conditions
such that the cut depth was 115 pum and the chip size
was 5 mm-square. The thus obtained silicon chips with
adhesive layers were directly die bonded to die pad

20 portions of a lead frame. Thermal curing was effected
under given curing conditions (160°C for 30 min). Thus,
a semiconductor device was obtained.

The results are given in Table 1.
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circuit surface;

grinding the back of the wafer so that the
thickness of the wafer is reduced to thereby finally
result in division of the wafer into individual chips
15 with spaces therebetween;
sticking a dicing/die bond sheet onto the ground
back of the wafer, said dicing/die bond sheet
comprising a base and, superimposed thereon, an
adhesive layer, said adhering performed so that the
20 adhesive layer is brought into contact with the ground
back of the wafer;
peeling the surface protective sheet from the
wafer circuit surface to thereby cause the adhesive

layer of the dicing/die bond sheet to be exposed
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S detaching the individual chips having the cut

adhesive layer adhering thereto from the base of the
N dicing/die bond sheet; and

bonding the individual chips through the adhesive

layer to a given substrate.



