1 TI TLE PROCESS FOR PRODUCI NG CHI P AND PRESSURE SENS! FrVE (AbHES! VE~SiBET

- FOR SAI D PROCESS 5 FI ELD OF THE INVﬁhﬁ The present
invention relates to a process for producing a small item suth”as an

el ectroni ¢ conponent and an optical conpdnent (hereinafter referred to as
"chip") and a pressure sensitive adhesive sheet suitable for use in 10 the
above process. BACKGROUND OF THE | NVENTI G#ssem conduct or wafer of, for
exanple, silicon or galliumarsenide is produced in a |arge dianeter, cut

and 15 separ at e®ROGESSAJOR MRODUCENE MHIP ANDPBRESRUREUSENS

ADHEQIVE

subsequent nounting step. In this process, the sem condugtor wafer

under goes dicing, cleaning and dr T FIORHSALR RERCESSat

of being attached

to a pressure sensitive adhesive sheet and is transferred to the 20
subsequent pickup and nounting steps. It is desired that the above

pressure sengjtive adhesive sheet zeppd Qe GukNriRamSioRPs fromthe
sem conductor wafer dicing to the pickup have an adhesive strength which is

so large as to secureiye pRedehbeirvahneliohChéRfdes Rot Aepriddsag b drying
steps but 25 which is on such a level that no adhesive renmains to the

waf er (chips) i nprddugingkapssakp.it®hi sutlyps e plestrars.csensponewt adidesi ve
sheet was proposed in, for exanple, Japanese Patent Lajd-open Publication
Nos. 60(1985)_19@95§nuca1 componient (hereinafter referred to as "chip")

and a pressure sensitive adhesive sheet suitable for use in

10 the above process.

BACKGROUND OF THE TINVENTION

A semiconductor wafer of, for example,

silicon or

gallium arsenide is produced in a large diameter, cut and

15 separated (diced) into elemental chips and subjected to the

subsequent mounting step. In this process,

the

semiconductor wafer undergoes dicing, cleaning and drying

steps in the state of being attached to a pressure

sensitive adhesive sheet and is transferred to the

20 subsequent pickup and mounting steps. It is desired that

the above pressure sensitive adhesive sheet employed in the

steps from the semiconductor wafer dicing to the pickup

have an adhesive strength which is so large as to securely

hold the wafer (chips) in the dicing to drying steps but

25 which is on such a level that no adhesive remains to the

wafer (chips) in the pickup step. This type of pressure

sensitive adhesive sheet was proposed in, for example,

Japanese Patent Laid-open Publication Nos.

60(1985)-196956



2 and 60(1985)-223139. In the proposed pressure sensitive adhesive sheets,
however, it was practically infeasible to conpletely nullify the adhesive
strength (vertical peeling strength) at the pickup step and, irrespective
of the 5 efforts for reduction, the vertPcal peeling strength at the pickup
step encountered a limt of about 100 to 300 g/10 mm sq. Therefore, in
actual ly carryi ngn@uéo (1985ab2%1 3% .0C €8S thaqgirapalsypdapreddia-eC Biepsi pixsd ed
upward fromthe back of the pressure sensitive adhesive sheet by neans of a
thrust 1 0 needl adresiveesbeptsedmwavert het iperacbicaey pndssaiklasdrsiti ve
adhesi ve sheet but al so _pi cka of the chips is performed wiith_the use of a

suction col let. FERRMYSlY put{bils thecatherite SSFBALRL SEArpd) Peoting
preventing steal gpr%%r@gé%e{é%? ari%k%?sf%{é@' eaqla nti%ag%é%fst'v%‘r’off g%? exanpl e,

| D, nmenory, credi S. requi re he "€l ronic

conponents t g beepgsebled Foatdtess,CohdSvduRa1eh¥eBiY IstlBhgkRness @Rrd
have | arge surface area relative to the thickness so as to have | arge

capacity. 20 pickihestepobhesnrtaseduaf hbeidt sifc hbbltatldthaouseo of/themabove
thrust needle in the pickup of chips of small thickness and | arge surface
area woul d br eaks@ihe Hsrgfore. tHeashyadivveanryiogeput e labgvei ereress,

not only are the chips pushed upward from the back of the
pressure sensitive adhesive sheet by means of a thrust

10 needle to thereby separate the chips from the pressure
sensitive adhesive sheet but also pickup of the chips is
performed with the use of a suction collet.

Recently, various electronic components {chips) for

preventing stealth and forgery are assembled into cards,

15 for example, ID, memory, credit and cash cards. It is
required that the electronic components to be assembled in
these cards have very small thickness and have large
surface area relative to the thickness so as to have large
capacity.

20 The problem has surfaced such that the use of the
above thrust needle in the pickup of chips of small
thickness and large surface area would break the chips to

thereby gravely lower the chip yield.

25 OBJECT QF THE INVENTTION
The present invention has been made with a view toward
resolving the above problem of the prior art. An object of

the present invention is to provide a process for producing



25 OBJECT OF THE | NVENTI ON The present invention has
been made with a view toward resolving the above problemof the prior art.
An object of the present invention ts to_provide a process for producing

3 a chip in which chips of small t hi ckneds and | arge surface area can
easily be picked up, and another object of the present invention is to
provi de a pressus ectigndnt wicladidpsver sénetl shitahéss fand 1aegé nsidtacabove
process. That 5 is, objects of the present invention are to provide a
process for prodacsngaa epsply enpicked Hips asdnapethlobdedp of tthsut t he
need to use any thrust needle and to provide a pressure sensifive adhesive

sheet suitably eﬂiﬁ?ﬁﬁ§q1Pﬁe??ﬁSQaB§vE°prﬁy 81 r%ﬁi%ﬁﬁ??eéﬁl§$¥?! NVENTI ON
The process for pEo Q)e”a{ugeé%ﬂt%ig 6ngtste°iﬁh€hé)ra%so§%gﬁk9¥§£'§.' Onat

conprises the steps of: aching an obje to be dice a pressure 15

sensitive adhesiye, Ji3eLt§0SPIdLE PHedént EdSleneNn | @etc0brsPiddkabl e film
and a pressure sensitive adhesive layer; dicing the object into chips, and

shrinki ng the shprodessl €ofiprodwinbeaedlyiy dcuwbieh cirigs icanvibe giidkled chi ps
are in contact with the pressure
up without the need to use any thrust needle and to provide
a pressure sensitive adhesive sheet suitably employed in
the above process.
10
SUMMARY OF THE INVENTION

The process for producing a chip according to the
present invention comprises the steps of:

attaching an object to be diced on a pressure

15 sensitive adhesive sheet comprising at least one layer of
shrinkable film and a pressure sensitive adhesive layer;
dicing the object into chips, and

shrinking the shrinkable film to thereby reduce an
area in which the chips are in contact with the pressure

20 sensitive adhesive.

{n the present invention, it is preferred that the
pressure sensitive adhesive layer be composed of an
ultraviolet curable pressure sensitive adhesive. In this
process, it is further preferred that a step of irradiating

25 the pressure sensitive adhesive layer with ultraviolet rays

be included prior to or subsequent to a shrinkage of the

shrinkable film.



20 sensitive adhesive. In the present invention, it is preferred that the
pressure sensitive adhesive |ayer be conposed of an ultraviolet curable
pressure sensitive adhesive. In this process, it is further preferred that
a step of irradiating 25 the pressure 4ensitive adhesive layer with
ultraviolet rays be included prior to or subsequent to a shrinkage of the

shrinkable film  4pHh@RE8888 SRS ¥8hAARRS kMBS NRQIrASAGT € NGhd O
the present invention is used in the above process for producing chip, and

conprises at | eaptesne |iayentidn siw uskdbie Hhd riband prqeasstive sensitive
adhesive layer. 5 In particular, it is preferred that the pressure
sensi ti ve adhesi RECSHHEAT €BMPr | S CATRERSHT iatkdSREL seppdiayeti Ph a

shrinkabl e film and, ressure sensitive adhesive |layer_piled jn this
order. 10 shrinkab1e %Rﬁ‘ﬁﬁ‘éﬁﬁ?m ng‘?ﬁﬁlm%élﬁﬁg.aﬁe%hom one
phase of step; co :ﬁﬁﬁu he; ,pr.Qc r (of l.p.a l:ng to

t he present ?%veggﬁ%%; igéLZ gﬁé&kggﬁg%ﬂé%Pﬁﬁggehgg éﬁéﬁ%hggn%%%:%dggn t he
15 process for  pawnsiicidghae€ ddnpaaeel di Nbdshrti ARaBI & SRipolrBVENth 0%, and

shrinkable film and a pressure sensitive adhesive layer

piled in this order.

10 BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 shows one phase of step conducted in the
process for producing a chip according to the present
invention;
Fig. 2 shows another phase of step conducted in the
15 process for producing a chip according to the present
invention; and
Fig. 3 shows a further phase of step conducted in the
process for producing a chip according to the present
invention.
20
DETAILED DESCRIPTION OF THE INVENTION
In the process for producing a chip according to the
present invention, use is made of a pressure sensitive
adhesive sheet comprising a substrate composed of at least
25 one layer of shrinkable film and a pressure sensitive
adhesive layer disposed thereon, that is, the pressure
sensitive adhesive sheet according to the present

invention.



Fig. 3 shows a further phase of step conducted in the process for producing
a chip according to the present invention. 20 DETAI LED DESCRI PTI ON OF THE
| NVENTION I n the process for producing a chip according to the present
invention, use is nmade of a pressure senBitive adhesive sheet conprising a
substrate conposed of at least 25 one layer of shrinkable filmand a
pressure sensitive agdhasioughl eyershdiisrases fihar e8Mot hRdrtisulahpy pressure
sensitive adhesive sheet according to the present invention. 5 Al t hough
t he shrinkabl e flimitiesl,nosepeaf ta cheambyly ishrielableefidim ast beefmtred.
shrinkable filmis preferred. The shrinkage ratio of the shrinkable film
enpl oyed in the Presdrinkagekatdr pfetlae a?gwnk&%%sflr%@méowi gdovthRd, 5
still preferably, from 20 to 80% _The i nkage ratio. s _ca | ated from
The sibe prior (BT RBERTHIER FRECEF S0l h FERPoE eI %o By  The b | ovi ng
for m'kgiqe)lo_ 65" L POBreBLifbly) droh?fo Aid Qoal o #REIHeAGRAge s saf Ler
(size prior to s@4idikagel from the size prior to shrinkage and the size

after shrinkage by the following formula:

10 Shrinkage ratio (%)

(size prior to shrinkage) - (size after shrinkage)
= -x 100
(size prior to shrinkage)

15
In the use of the thermally shrinkable film, the above
shrinkage ratio is calculated from the sizes of the film
prior to and after heating at 120°C.
Various shrinkable films of the above type are known,
20 and any thereof can be used in the present invention as
long as the object to be diced does not suffer from adverse
effects such as ion contamination therefrom. Examples of
suitable shrinkable films include biaxially oriented films
such as those of polyethylene terephthalate, polyethylene,
25 polystyrene, polypropylene, nylon, urethane, polyvinylidene
chloride and polyvinyl chloride.
The thickness of the above shrinkable film generally
ranges from S to 300 pm, preferably, from 10 to 200 pm.
In particular, thermally shrinkable polyethylene,
30 polypropylene and polyethylene terephthalate films are

preferably used as the shrinkable film.



15 In the use of the thermally shrinkable film the above shrinkage ratio
Is calculated fromthe sizes of the filmprior to and after heating at
120[err] C. Various shrinkable filns of the above type are known, 20 and
any thereof can be used in the present infention as long as the object to
be diced does not suffer from adverse effects such as ion contam nation

t herefrom Exanpl es of Akthdugihl ehshsubdtalalte 6f| the iptekbdee iangialiky ori ent ed
films such as those of polyethylene terephthal ate, polyethylene, 25

pol ystyrene, pol ypebesiehshesy| bor useetinahbe grsicopssngf i thmerneseoti de and
pol yvinyl chloride. The, thi ckness of the above shrinkable filmgenerally

ranges from5 to 3BS}Er9Y ARYpPRIeFAsed PF oPReLdaET 20D Ths APRVEI n
particul ar, ther i_n e |.ye 9{3 om r |l ene_an

pol yet hyl ene ter g%h%%%’%lg lf(E ?FJI[’IYS %el%p%2¥g§g%l %se g%gﬁ%ggghr? F?l%écbgweo
film 6 Al thoughythe ssubibsele Ofinshe PRESSIWY e theNSitd G radhgsine sheet
for use in the process of the present invention may be conposed of one

| ayer of the aboveosposetkalfl @ fihgle ishriiakgivbs eidhl, yacoomisisedioh af dteast
two 5 layers of plastic filnms. That is, the substrate may be conposed of a
si ngl e shrinkabl eleastntwe chrbpkelkiofidmsaer a combination of shrinkable

film or films with nonshrinkable film or films.

Although the nonshrinkable film is not particularly

10 1limited, it is preferred that the nonshrinkable filmlhave
high water and heat resistances and be composed of a
synthetic resin.

Examples of suitable nonshrinkable films include

polyolefin films such as those of polyethylene,

15 polypropylene, polybutene and polymethylpentene, a
polyvinyl chloride f£ilm, a polyethylene terephthalate film,
a polybutylene terephthalate film, a polybutadiene film, a
polyurethane film and an ethylene vinyl acetate copolymer
film. Moreover, use can be made of a film of a polymer of

20 a compound having a carboxyl group as a polymer structural
unit and a laminate of this film and a generally employed
polymer film.

The thickness of the above nonshrinkable film

generally ranges from 5 to 300 um, preferably, from 10 to
25 200 pm.
The nonshrinkable film for use in the present

invention generally exhibits a shrinkage ratio of below

10%.



| east two shrinkable filns or a conbination of shrinkable filmor filns

wi th nonshrinkable filmor filns. Al though the nonshrinkable filmis not
particularly 10 limted, it is preferred that the nonshrinkable film have
hi gh water and heat resistances and be cbnposed of a synthetic resin.
Exanpl es of suitable nonshrinkable filns include polyolefin filns such as

t hose of pol yet hyl eneheldiffsdanpeopytwss thel yhiiraaslandi pel ametdmel pent ene,
a polyvinyl chloride film a polyethylene terephthalate film a

pol ybut yl ene t emspishirdhkalld ifligm Sopaisehdnathe mrosent inventiiom esekadesfil m
and an et hyl ene vinyl  acetate copolyner film,k Moreover, use can be nade of

a filmof a pol yifed BfE5RFense hpBitPese REELC caflodx Fragtfip 1&s thepol yner
SLTUCtUT AL U OB AP LB OS] KR 920 B LI L Ed,
ranges fromg t ;308 LetiddNaiREeteh@inhinkh98) A&k i} €an b YHdREhMy The
nonshrinkable filmfor use in the present invention generally exhibits a
shrinkage rati o fpfpropkostdiftsettidg hdictien erariihebneenetdie shrinkabl e
fiimand the When the substrate of the pressure sensitive adhesive
sheet according to the present invention is composed of at
least two layers, the lamination of the shrinkable film and
10 the other film is preferably conducted by bonding them
together with the use of, for example, an adhesive. The
order of the lamination of these layers is not particularly
limited, and various layer combinations can be employed.
The combination of the substrate composed of at least
15 two layers and the pressure sensitive adhesive layer can
preferably be conducted in the following varieties:
{1) pressure sensitive adhesive layer/ shrinkable
film/ adhesive layer/ nonshrinkable f£ilm;
(2) pressure sensitive adhesive layer/ shrinkable
20 film/ nonshrinkable film;
{3) pressure sensitive adhesive layer/ shrinkable
‘film/ adhesive layer/ shrinkable film; and
(4) pressure sensitive adhesive layer/ shrinkable
film/ shrinkable film.
25 The pressure sensitive adhesive layer side of the

shrinkable film may be subjected to corona treatment or may

have another layer such as a primer attached thereto for



nonshrinkable filmfor use in the present invention resides in a difference
I n shrinkage ratio. For exanple, in the production of polyethylene film
two types of polyethylene 5 filnms having different shrinkage ratios can be
produced by appropriately setting produc®i on conditions, etc. Wen the
substrate of the pressure sensitive adhesive sheet according to the present
invention is conpgsesing the |lBRirehd dBWHeS shichekalsle Fdll0to ofhd he
shrinkable filmand 10 the other filmis preferably conducted by bondi ng
t hem t oget her wiptessheeusensitivieopdbesind.e, an adhesive. The order of the
| am nation of these |ayers is not particularly |limted, and _various |ayer
conbi nations can be %S 8FRESIVENECEOHBE Nt it1F 8PovR LS dordins cempesed of
at least 15 two_laye d t.he Riessyre seni'gtive éad sive |layer . can

|

preferably be cd &cr 3PN HEESH B0 R AY Uee °BrEss &nsitive
adhesi ve | ayef/ SHIKad! S fddpTlesadR A MBHIY Blithe AN 1HBKAARL Grdddsiile( 2)

pressure sensitive adhesive |ayer/ shrinkable 20 f1 1 m nonshrinkabl e

film (3) pressusensienset adteesdessueh |y ahosehbasdd dne ahi hatyridhesi ve

| ayer/ shrinkable film and (4) pressure sensitive adhesive |ayer/

shrinkabl e fil mradempadl® Filligongsand thermphbaptis s sheemesetinimgadhesi ve
| ayer side of the_shrinkable film ma% be subjected to corona treatnent or

may have anot her®BRFAVEs THFh &5, CpPPAerasad QBnB PR h&GSEES - f prpolyamide,

an ethylene copolymer, an epoxy and a urethane. In

10 particular, the formation of the adhesive layer from the
pressure sensitive adhesive or a thermoplastic adhesive
exhibiting an elastic modulus of 109 dyn/cm? or below at
the temperature shrinking the shrinkable £ilm is preferred
from the viewpoint that, even if the thickness of the

15 shrinkable film is small, the shrinkage is scarcely
constrained by the nonshrinkable £ilm.

The pressure sensitive adhesive sheet having the above
layer structure (1) is preferably used in the present
invention.

20 In the present invention, the pressure sensitive
adhesive layer may be irradiated with ultraviolet rays
prior to or after shrinking the films, as described later.
When the irradiation is effected, the films constituting
the substrate must be transparent.

25 The pressure sensitive adhesive layer of the pressure
sensitive adhesive sheet can be produced from various
conventional pressure sensitive adhesives. These pressure

sensitive adhesives are not particularly limited and some



I mproving the adherence of the shrinkable filmto the pressure sensitive
adhesi ve. The adhesive for use in the above filmbonding is not
particularly Iimted and generally used adhesives may be 5 enpl oyed.
Exanpl es of suitable adhesives include p8essure sensitive adhesives such as
t hose based on an acrylic, a rubber and a silicone and thernoplastic or

thermosetting adhegigies EHERSS itnmﬁsebﬁé@e%u% 8eRO1 VR4 GBnedi A YaZkde, an
et hyl ene copol ymer, an epoxy and a urethane. In 10 particular, the

formati on of theodhesiber| ayeradryatict he girldesneeansdnsigolyeinghesineg.or a
t her nopl astic adhesive exhibiting an elastic nmodulus of 10[err] dyn/cnferr]
or bel ow at the Aksmpengeuran pg imekengt t PreessiwrienRen$ et iMe aihesjrest adbiel from

the viewpoint that, evep_if the thic¢ckness_of the 15 shrinkable filmis
smal |, the shri n%%%ézqrégéea?%é?%&ﬁ@?r%’?%&feﬁﬁufﬁesmﬁ?’ﬁn%%%lvﬁsl m The

pressur e sens U g 40es Ve, SeRcIAYi Nth 6 APAUSeA AN cBIEHELUTe (1) s

i
preferably used 1'n € prese I nventi on. e preésent

i nvention, the presfitde8ehsitle mardhesiy o duel prBYs e Lehadiated with
ultraviolet rays prior to or after shrinking the filnms, as described |ater.

Wien the irradi addigssive thfect athe thécknéds ofOBRE i pridsuget Bensithisiar at e nust

be transparent. 25 The pressure sensitive adhesive | ayer of the
pressure adhesive layer generally ranges from about 3 to 100 pm,

preferably, from about 10 to 50 pm.

10 As mentioned above, various pressure sensitive
adhesives are used without any particular limitation. For
example, those described in Japanese Patent Publication No.
1(1989)-56112 and Japanese Patent Laid-Open Publication No.
7(1995)-135189 can preferably be used as the pressure

15 sensitive adhesives curable by radiation (curable by light,
ultraviolet rays or electron beams), which, however, do not
limit the radiation curable pressure sensitive adhesives
for use in the present invention. Nevertheless, the use of
pressure sensitive adhesives curable by ultraviolet rays is

20 especially preferred in the present invention.

The process for producing a chip according to the
present invention will be described in detail below in
conformity with the above preferred embodiment, referring
to the appended drawings.

25 Referring to Fig. 1, a pressure sensitive adhesive
sheet 10 comprising a pressure sensitive adhesive layer 1,
a shrinkable film 2, an adhesive layer 3 and a

nonshrinkable film 4 piled in this order is emploved in



sensitive adhesive sheet can be produced from various conventional pressure
sensitive adhesives. These pressure sensitive adhesives are not
particularly Iimted and sone 9 exanpl es thereof include pressure
sensitive adhesives based on a rubber, #@ acrylic, a silicone and a

pol yvi nyl ether. Al so, use can be nmade of pressure sensitive adhesives

whi ch are curabl g Oy -shadh aki @) ABILPEESSIE RBBGIhdUE RUIPRST YRS en Wi Ch
f oam when heat ed. Al though depending on the properties of the materials of

t he pressure sengiddntéoadhemies@aboayepreddimret Benkieiss: aldhbstverassive
sensitive adhesive | ayer generally ranges fromabout 3 to 100 [err]m
preferably, frorvwbddrayboler 3@ypeis]preflyably usedisinnghei pressutisove,
vari ous pressure sensitive_adhesiyes are used w thout any particul ar

limtation. For S0shyi¥e RfRREVEedYPhel | ARIUpEFREC ISkt BRF™PNS cati on No.
1(1989)-5611 d Pat i d- Pub). i i No, -+ 7(;19 -135189
(1559, 35110 g a4t ERL UL Sy TS

(o]
can preferably b he sens esrves cura

radiation (curablg iRy i 9htuo Wol' a¥i RS FAXELY) &L S0 PhE e BinkMECh,

however, do not limt the radiation curable pressure sensitive adhesives
for use in the pfEsent | Therddesivilevaydhal das, thdefwreioh §f assidieg
sensitive adhesives curable by ultraviolet rays is 20 especially preferred
in the present i theephrépkable film 2 and the nonshrinkable film 4 together
and it is especially preferred to use an acrylic pressure
10 sensitive adhesive or urethane thermoplastic adhesive
therein. An ultraviolet permeable polvethylene or
polyethylene terephthalate is most suitably used as the
nonshrinkable film 4.
In the process for producing a chip according to the
15 present invention, an object to be diced 5 is attached on
the pressure sensitive adhesive layer 1 of the above
pressure sensitive adhesive sheet 10 and cut (diced) into
chips 6.
The object to be diced 5 include, for example, a
20 semiconductor wafer having circuit- formed thereon such as
Si wafer, Ge wafer and GaaAs wafer;

a ceramic plate such as alumina, zirconia, silicon
nitride and silicon carbide, insulating substrate and
electronic devices;

25 a glass plate, quartz and the like used as optical
element;

a wiring board such as printed board;

a lead frame made of iron or copper:;



The process for producing a chip according to the present

described in detail belowin conformty with the above preferred

enbodi nent ,

referring to the appended draw ngs. 25
1, a pressure sensitive adhesive sheet 1D conprising a pressure sensitive
adhesi ve | ayer

nonshrinkable film 4 pihsd #dt &ﬁbs(Eﬁﬁ&ﬂédtgmgaxﬁﬁbgﬂaﬂd@) 1 0 accordance

1, a shrinkable film2, an adhesive layer 3 and a

i nvention wll

be

Referring to Fig.

with one preferred enbodi nent of the present invention. The above pressure
sensitive adhesive cuéahbemﬂxmdlaraﬂ¢xésﬂ anhdys is preferably used in the
pressure sensitive adhesive layer 1. An ultraviol et perneable 5

pol yet hyl ene t er epht harpewite [Gevhaes ef @boNes nallldsmﬂi ﬁk&’g@om%zdt@rof 20 to
80% i s nost suitabl sed as the_shrinkable film

has the functi or’f‘°b‘P BOnR e HE2Sh ’F%bl”@sf"i‘lﬁazlegn& R hARshFeRkRD| e
film4 tOQEtgerd%Qthtsén?m% @t«a&l:gy lB{t%f t‘fjn g&e ,ﬁ?{]yl I C pressure
esrve or ure ane ernnp I ¢ adheSrve ‘therein.

10 sensitiveée a

ul traviol et permeabl engoly@ting aegtﬁrlsogr)é@waﬂ;fyesd&r epbt halate is most

suitably used as the nonshrinkable fil In the process for producing a

chi p accordi ng tshrtihkalbe ﬂmmm52n15|¢nmpﬂememy a: oihjidet the detdngedfS i s

attached on

10

15

20

25

e adhesive | ayer

the nonshrinkable film 4 is halted before reaching the
middle thereof (see Fig. 2). The shrinkage restricting
force is weakened by the complete cutting of the shrinkable
film 2, so that the area in which the chips 6 are in
contact with the pressure sensitive adhesive layer 1 can
satisfactorily be reduced.

Subsequently, the shrinkable film 2 is shrunk by
appropriate means required. When a thermally shrinkable
film is employed, the shrinkage of the shrinkable film 2 is
effected by heating the laminate of the chips 6 and the
pressure sensitive adhesive sheet 10 at 80 to 150°C.

The above shrinkage of the shrinkable film 2 causes
the pressure sensitive adhesive layer 1 disposed thereon to
deform in conformity with the shrinkage of the shrinkable
film 2, so that the area in which the chips 6 are in
contact with the pressure sensitive adhesive layer 1 is
reduced (see Fig. 3). As a result, the adhesive strength
(vertical peeling strength) between the chips 6 and the
pressure sensitive adhesive layer 1 is reduced to thereby

enable easily picking up the chips with the use of a

3



the pressure sensitive adhesive |ayer 1 of the above pr
adhesi ve sheet 10 and cut (diced) into chips 6. The obj

i nclude, for exanple, a 20 sem conductor wafer having

thereon such as Si wafer, Ge wafer and {@®As wafer; a ce
alumna, zirconia, silicon nitride and silicon carbide,
substrate and el ectroni evi ces; 25 a gl ass

| i ke used as opFW€§F°%I?ﬁ#iﬂF;°§§¥ﬁv*9ﬂfuﬁo§P8 b t&sgﬁ?

essure sensitive

ect to be diced 5

circuit fornmed

ram c plate such as
i nsul ati ng

| at e, artz and the

i MeFBY5Fd: a | ead

frame made of ig&gﬁgg.copper; a tape for TAB (tape autonated bondi ng);

resin nol ded articles; and conposite devices of above,

seni conduct or nount eghen the gredduié ahsiteebNa@Raifd 188

seal ed sem conductor nounted on the tape for TAB. The ¢

such as
£0of jand resin 5
utting depth is

preferably such domgbsédieoss thenkattavifdlletn 2urabbomyestaty saisiwtiivee t he

cutting of the nonshrinkable film4 is halted before reaching the mddle
t hereof (seedFi gdhgsivandtsiisi arBgRLAFIIN Prefered Ghatotlke nuesgaRened by
the conplete cuttiggtof t shrinfable fgln12 <§a£%gat.the area,i ghich

ive adhesive layer 1 be irradi

the chips 6 are S

with ultraviole

rays prior to or after the above shrinkage to thereby cure

the pressure sensitive adhesive layer 1 with the result

that the adhesive strength thereof is reduced. The curing

10 of the pressure sensitive adhesive layer enables further

reducing the vertical peeling strength with

the result that

not only is the pickup of the chips 6 facilitated but also

the breakage of the chips 6 can be prevented.

The vertical peeling strength of the pressure

15 sensitive adhesive layer 1 prior to the shrinkage of the

shrinkable film 2 generally ranges from 100

sg., preferably, from 100 to 500 g/10 mm sg

to 800 ¢g/10 mm

. and, still

preferably, from 100 to 300 g/10 mm sg., although these do

not limit the pressure sensitive adhesive layer 1.

20 Further, the vertical peeling strength of peelable type

pressure sensitive adhesive after the shrinkage of the

shrinkable film 2 is generally 200 g/10 mm sg. or less.

Still further, the vertical peeling strength of radiation

curable pressure sensitive adhesive after the shrinkage and

25 the radiation curing is generally 80 g/10 mm sg. or less,

preferably, 50 g/10 mm sg. or less and, still preferably,

20 g/10 mm sg. or less.



contact with the pressure sensitive adhesive |ayer 1 can satisfactorily be
reduced. Subsequently, the shrinkable film2 is shrunk by 15 appropriate
means required. Wen a thermally shrinkable filmis enployed, the
shrinkage of the shrinkable film2 is efjflgected by heating the | am nate of
the chips 6 and the pressure sensitive adhesive sheet 10 at 80 to

150[ err] C. The above ,shrinkage_of_ the shrinkabl.e filmZ2 ¢ es_20 t he
pressure sensitive ad s E” ‘éfl%rs?sditéggsae%‘ﬁ%é’reeg °¢% ooéei;%renﬂrﬁsent

confornity with §Re.shidnka0es4 i&f‘%ﬁé{‘%ﬂ:&?@lﬂr%cfe%js”f@r _p%%ahégg%teégﬁ rea in

which the chips 6 are in contact wt e pressure sensitive e |layer
1 is reduced (seanffilfhs The Asm@ dtudturet e HHCHEVENS IPrRAGLPe 25

(vertical peeling strength) between the chips 6 and the pressure sensitive
adhesi ve | ayer 1sessitigecedhesivhahely esablin ¢hsi byogiskifoy ppodureinghi ps
with the use of a _ 12 suction collet only wthout the need to use any
thrust needl € VRefPIhEFPEISRE &£ Ehei ProsenldHeyppbieonyad pregerpfbosed of

the ultraviol et ﬁurabl ressure §Fnsitive 5 adhegi i's gspecially

preferred that thaopt e ep:?@ sBhe |evgaI§ﬁh%ssid\?§cFéy%¥edlb°|6’t§': rtadiated with

pr essu ensi

ultraviol et raysppeddird Refsi @i +&£adhBs: MR NbENKRY Gl bl SR GYLE
can have any of various forms such as tape and label forms.
Before use, a release film may be applied to the surface of
10 the pressure sensitive adhesive layer in order to protect
the pressure sensitive adhesive layer.

The pressure sensitive adhesive sheet of the present
invention can suitably be used in not only the above
process for producing a chip but also uses such as surface

15 protection and temporary fixing of electronic device

products.

EFFECT OF THE INVENTION
As apparent from the foregoing, the present invention

20 utilizes the shrinking property of a film to thereby

markedly reduce the vertical peeling strength between the

pressure sensitive adhesive layer and the chips, so that

the chips can be picked up without the need to use any

thrust needle. Accordingly, the chip breakage at the time
25 of pickup can be prevented to thereby enable improving chip

vield.

EXAMPLE



the pressure sensitive adhesive layer 1 with the result that the adhesive
strength thereof is reduced. The curing 10 of the pressure sensitive
adhesi ve | ayer enables further reducing the vertical peeling strength with
the result that not only is the pickup ofgthe chips 6 facilitated but also
t he breakage of the chips 6 can be prevented. The vertical peeling strength

f th 15 si tive adhesive. | 1 prior to the shrinkage of
Che shrinkabl e film 2 HEMRFETTR PRNGBCLTE ofhiioBSt bl by =gFed Famdagail

preferably. {1 omylby! 6s 600 GHElnER o0 A o1 o2 REShETaDluh b1 O 190 1O

300 ¢g/10 mm sqg., although these do not sure sens

adhesi ve | ayer 1.wa20likittdies scope yerdicahvegeidng strength of peel able
type pressure sensitive adhesive after the shrinkage of the shrinkable film

2 is generally 200 g/ Ie the stpllowihgskExanftliels| ahdrddmgrarathee vietdnipaek, peel i ng
strength of radiation curable pressure sensitive adhesive after the
shrinkage and®25 the KETFigRLBesA 1R r$iHpnoshguae maasyred i lthenfiod dowing

| ess, preferably, 50 9/10 nm sq. or less and, still preferably, 20 g/10 nm
sq. or |less. T?n?ﬁe‘pressure sensitive adhesive sheet of the present

invention is usedviht§BLl FRAMENRr OCES QT Producing chip, and has the same
structure as that of the pressure

An 8 inch silicon wafer of 200 pum in thickness was

attached on the pressure sensitive adhesive sheet produced
10 in each of the following Examples and Comparative Examples
and bonded to a flat frame. Dicing was performed by means
of a 35 um thick diamond blade into 10 mm x 10 mm chips.
Full cut dicing was performed such that the dicing was made
to such a cutting depth that the film remains uncut by 80
15 um in both the Examples and Comparative Examples.
Thereafter, the pressure sensitive adhesive layer was
irradiated with ultraviolet rays (when use was made of an
ultraviolet curable pressure sensitive adhesive) and the
shrinkable film was shrunk. A hook was secured to the top
20 of each chip with the use of an epoxy adhesive, and the
peeling strength was measured by means of a universal

tensile tester.

Example 1
25 1(1) Production of pressure sensitive adhesive composition
1:
100 parts by weight of an acrylic pressure sensitive

adhesive (copolymer of n-butyl acrylate and acrylic acid),



sensitive adhesive sheet used in the process for producing 5 a chip

. according to the present invention and preferred forns thereof are the sane
as descri bed above. The pressure sensitive adhesive sheet of the present

i nvention can have any of various fornmsq{guch as tape and | abel forns.
Before use, a release filmmy be applied to the surface of 10 the
pressure sensiti ad i I i rder,.to protect the.pressure..
sensitive adhesi \X/(Zo Ipa"’lt%g:r%. ié%h"égi’/ etsgl%rg lgreentshl Fv e ires \?elgﬁlé‘%’f ot e
present inventiog fafkihk-aRbygiie d#S9600 " MPHaPRLYLy Neeidheveepsocess for
produci ng a chip but also uses such as surface 15 “protéction and tenporary
fixing of electrendssidening ratilqisocHaldel tobeT Hmd NVEENEKEN By wfigarent
fromthe foregoing, the present invention 20 wutilizes the shrinking
property of a fibfmaw ultravbyletnrdudbye reehatd onhényeiatiosal(bpredphmposier engt h -
bet ween t he essure sensitive_adhesjve |layer and the chips, so that the

chi ps can bee%icF%EFhu?eWFtﬁb%ﬁdtqﬂgeﬁB§H't??qﬁﬁgyaHQtﬁ%ﬁﬁﬂﬂzanEEEﬁ%Hre

Accordi ngly, the i :bre Al the ti 25 of pickup can be prevented
to thereby enabl Egllmr%%li%i %éﬁ%%% ffl ) 8& VPLE 14

1(2) Lamination of shrinkable film 2 to pressure sensitive

C

adhesive layer 1:
A 25 um thick polyethylene terephthalate film having
10 undergone release treatment was coated with the pressure
sensitive adhesive composition obtained in step 1(1) above
so that the thickness of the layer 1 was 10 {m and heated
at 100°C for 1 min. Thereafter, a thermally shrinkable
polyethylene terephthalate film (having a thickness of 30
15 um and a shrinkage ratio of 50% at 120°C) was bonded to the
pressure sensitive adhesive side of the coated polyethylene
terephthaiate film, thereby obtaining a shrinkable pressure
sensitive adhesive film.
1(3) Production of pressure sensitive adhesive 3 for
20 substrate bonding:

100 parts by weight of an acrylic pressure sensitive
adhesive (copolymer of n-butyl acrylate and acrylic acid)
and 2 parts by weight of a crosslinking agent (isocyanate
type) were mixed together, thereby obtaining a pressure

25 sensitive adhesive composition for substrate bonding.
1(4) Production of pressure sensitive adhesive sheet:

A nonshrinkable polyethylene terephthalate film

{having a thickness of 100 um and a shrinkage ratio of 0.1%



The present invention will be illustrated in detail below with reference to
the followi ng Exanples which in no way limt the scope of the invention. In
the foll owi ng Exanpl es and Conparative Exanples, 5 the vertical peeling
strength was neasured in the follow ng fpgnner. [Vertical peeling strength]
An 8 inch silicon wafer of 200 [err]min thickness was attached on the

pressure sensitive hesive sheet .prodquced 10 _in each of.the follow ng
Exanpl es and Corﬁ%rl?i‘gi gg v@(sar?ﬁfag_ da%ﬂt_cl})o%%&ear?%s‘ére_f ngs#:{,ﬂ:%_a SEHHG was
performed by meags kigidn SBdReakifli srmnd (B) agsodd i LRafMine 10 mm chi ps.
Ful I cut dicing was perforned such that the dicing was nade to such a
cutting depth theiickines§i ofntthemdiaweruhowts Bp B8O 453 hefaged] at i I0A9Ct fiot he
Exanpl es and Conparative Exanpl es. Thereafter, the pressure sensitive

adhesi ve | ayer wagninyr sbeeek obitehnimhy raaviopisbrinksksl o mireasuse sesitade of

an ul traviol gt curabl e pressure sensitjve adhesjve) and the shrinkable film
was shrunk. AR ho¥bsgdvesttifed 06 Fﬁ%ult"t?ﬁ‘tZﬁ%?h’é’ééﬁbéﬁi Br6#EH R he use of

an epoxy adhesiv ang h eel ing. tgr q} sured. meaps of a
uni versal tensi !%éntselg‘ ‘e’%‘.fg _easﬁr'rk)’lfeegif 506{{1 1§g@é§értg%u%tef13ﬁp% er?radgléa_ssﬁ?’%
sensitive adhesiy&L QEROSbAAR b cAO0sRakanhY ¥eind et rafe aSidd b8
pressure sensitive adhesive (copolyner of n-butyl acrylate and acrylic
aci d), the shrinkable pressure sensitive adhesive film produced in
step 1(2) above, thereby obtaining an ultraviolet curable
10 pressure sensitive adhesive sheet 10.
The vertical peeling strength of the obtained pressure
sensitive adhesive sheet was measured in the above-
mentioned manner. The shrinkable film was shrunk by

allowing the same to stand still in a 120°C atmosphere for

15 1 min. The results are given in Table 1.

Example 2
An ultraviolet curable pressure sensitive adhesive
sheet was produced in the same manner as in Example 1,
20 except that the shrinkable film was replaced by a thermally
shrinkable polyethylene film (having a thickness of 30 um
and a shrinkage ratio of 30% at 120°C).

The results are given in Table 1.

25 Example 3
A repeeling type pressure sensitive adhesive sheet was
produced in the same manner as in Example 1, except that

the pressure sensitive adhesive composition disposed on the



15 200 parts by weight of a urethane acrylate oligoner having a nol ecul ar
wei ght of 7000, 10 parts by weight of a crosslinking agent (isocyanate
type) and 10 parts by weight of an ultraviolet curable reaction initiator
(benzophenone 5 type) were m xed togethegyy thereby obtaining a pressure
sensitive adhesive conposition.. 1(2) Lam nation of shrinkable film2 to
pressure sensitiy, hye 1. A rrlmithicgk et ene
terephthal ate fi I%]lxﬁgl\ﬁ}g%glgiﬂyuﬁjggr Bg?r%“geree#Z) slenlﬁré%t ﬁgkéﬁsﬂﬁ)%&sw th
the pressure sensiy iwe@gBENESI ¥ &-pREROSE Liyge ARERY NE Gl sShEPsdifl) 13Rove so
that the thickness of the |ayer e% was é.;LO yﬁ%rr]sr:n?and%heatseg a?éxg t[1err] C for
1 min. Thereaft ergdiestiirer (edpolysleri ok abHmityal geiyydwnaniep epfdhabalayii | m
(having a thickness of 30 15 [err]mand a shrinkage ratio of 50% at
120[ err] O was b@fiedats) tard glepaute kemsighyeofichagiosel inkitngfagehe coat ed
pol yet hyl ene {erephthal ate film thereby obtaining a shrinkable pressure
sensitive adhgsi VESPEYAPR4] $YBS oducti on of pressure sensitive adhesive 3
for 20 substrat e boggi.ng: rts. wei ght . of., an acrylic pressure
sensitive adhesive (cg‘g%l gﬁ%‘%p%f B%b%%‘)?%n acr 3?%%% ]a‘nd acrylic acid) and 2
parts by weight of a crosslinking agent (isocyanate

omparative Example 1

The same procedure as in Example 1 was repeated except

10 that use was made of a substrate composed only of a

nonshrinkable polyethylene terephthalate film of 100 pum in
thickness having a shrinkage ratio of 0.1% at 120°C.

The results are given in Table 1.

15 Comparative Example 2
The same procedure as in Example 3 was repeated except

that use was made of a substrate composed only of a

nonshrinkable polyethylene terephthalate film of 100 Hm in
thickness having a shrinkage ratio of 0.1% at 120°C.

20 The results are given in Table 1.

Table 1

Vertical peeling
strength (g/10 mm sqg.)

Example 1 0 -5
Example 2 30 - 50
Example 3 100 - 150
Comp. Ex. 1 500

Comp. Ex. 2 700




type) were m xed together, thereby obtaining a pressure 25 sensitive
adhesi ve corrpimllltﬂu lmiHHleLate bondi ng. 1(4) Production of pressure
sensitive adh shrinkabl e pol yet hyl ene terephthalate film
(having a thicKneSs of "00° [err]mand atghrinkage ratio of 0.1% 16 at
120[err]C) was coated with the pressure sensitive adhesive conposition

produced in stepﬁljfg )3 at the thickness of the layer 3 was 25
[err]mand heate ‘? f%[qerr?% %r 1 mn, thereby obtaining a nonshrinkable
pressure sensitive 5 adheg tSEOééééﬂfo'Ehﬁré&@élir{ga&t cR9P s NddniaBl Bg PrIRSSUr €
sensitive adhesive filmon its pressure sensitive adhesive side was bonded
to the shrinkabl stépd mfsubstrate side of the shrinkable pressure sensitive
adhesive filmproduced in step 1(2) above, thereby obtaining an ultraviol et

curable 10 pr essur e admshingean dhdsickete Heetdired Thea \ruess8aR peel i ng

strengt h of e obt ai ned ssure tive ,adhesi ve, shee neasyred in
t he agove- ti®d ‘Ffé%"%ﬁngf]ﬁeﬁ'ﬁées%? glk‘é‘lff%/%mﬁllnﬁl %\gsl %uﬁﬁ‘e ¥t S ng !the

same 1o stand StLpd;diuedel 2011 IALaALHOSNA Sekiedve duithive TR ESUILS
are given in Table 1. Exanple An u avi ol et curabl e pressure sernsitive
adhesi ve sheet was pra&diegdthd $1ReckaiBEHBERIGs , aandn Exanpl e 1,
shrinking the shrinkable film to thereby reduce an
area in which the chips are in contact with the pressure

10 sensitive adhesive.

2. The process as claimed in claim 1, wherein the
pressure sensitive adhesive layer is composed of an
ultraviolet curable pressure sensitive adhesive.

15

3. The process as claimed in claim 2, wherein the
pressure sensitive adhesive layer is irradiated with
ultraviolet rays prior to or subsequent to a shrinkage of
the shrinkable film.

20

4. A pressure sensitive adhesive sheet for producing

a chip comprising at least one layer of shrinkable film and

a pressure sensitive adhesive layer.

25 5. A pressure sensitive adhesive sheet for producing
a chip, comprising a nonshrinkable support film, a
shrinkable film and a pressure sensitive adhesive layer

piled in this order.

is Sheet Has Been Replaced

i I

Rl.. Lr‘er.)




20 except that the shrinkable filmwas replaced by a thernmally shrinkabl e
pol yethyl ene fil m (having a thickness of 30 [err]mand a shrinkage ratio of
30% at 120[err]C). The results are given in Table 1. 25 Exanple 3 A
repeeling type pressure sensitive adhesive sheet was produced in the sane
manner as in Exanple 1, except that the pressure sensitive adhesive

conposi tion di sposed on the 17 shrid8able filmwas prepared by m xing
toget her 100 parts by weight of a repeeling type acrylic pressure sensitive
adhesi ve (copol PRECESS FORUPRODBCING oCBRIR NAND - PRESSHRE t SENSERYVE at e) and 10

re given inTable 1. CoNpAPSfTResERER raR AR ERRAS thi e s in

Exanple 1 was repeated except 10 thg&F§%§ﬁﬁps made of a substrate conposed

only of a nonshrinkabl e polyethylen thalate filmof 100 [err]min

t hi ckness having a Zgrlnkage %atlo of 0.1%at 120[err]C. Th;@results are

given in Table 1. 15ACRNANESSt £9B IQENsiag2a THELDy o ReMPE bl thea8teRs Exanpl e

3 was repeated except that use was nmade of a substrate conposed only of a
ot

attaching an object to be diced on a pressure
5 sensitive adhesive éheeﬁ comprising ‘at least one layer of

shrinkable f£ilm and a pressure sensitive adhesive layer;

dicing the object into chips, and

shrinking the shrinkable film to thereby reduce an
area in which the chips are in contact with the pressure

10 sensitive adhesive. In this process, chips of small

thickness and large area can easily be picked up without

the need to use a thrust needle in the chip pickup step.

Figure 1



nonshri nkabl e pol yet hyl ene terephthalate filmof 100 [err]min thickness
havi ng a shrinkage ratio of 0.1%at 120[err]C. 20 The results are given in
Table 1. Table 1 Vertical peeling strength (g/10 mm sq.) Exanple 1

0 - 5 Exanple 2 30 - 50 Exanmple 3 100 - 150 Conp.
Ex. 1 500 Conp. Ex. 2 700 18 Cains 1. A
process for producing a chip, conprisj the steps of: attaching an object
to be diced to a pressure sensitive hesjve layer 5 of a pressure
sensitive adhesi ve sheet conprisinngggfaLst one | ayer of shrinkable film
and said pressure sensitive adhesive yer; dicing the object into chips;
and shrinkingQthe shrinkable filmthereby to reduck an area in which the
chips are incontact with the pressure sensitive hesi ve. 10 2. The
process as cngrn§d in claim 1, wherein the pregSure sensitive adhesive
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15 3. The process as clained in claim2, wherein tr@zpeﬁwré] O

sensitive adhesive layer is irradiated with uItraV| ol et rays pI’IOI’ $a @\?
e

subsequent to sh i nkable film 4. A pressure sen5|t
adhesi ve sheet f;”mmaﬂ“"ﬂ im,m p, cofiPri si ng 20 a nonshri nkablRQSsupport
film a shrinkable ficl mand a pressure sensitive adhesive layer piled in
this order. Claims

1. A process for producing a chip, comprising the steps of:
attaching an object to be diced to a pressure sensitive adhesive layer
5 of a pressure sensitive adhesive sheet comprising at least one layer of
shrinkable film and said pressure sensitive adhesive layer;
dicing the object into chips; and -
shrinking the shrinkable film thereby to reduce an area in which the

chips are in contact with the pressure sensitive adhesive.

10
2. The process as claimed in claim 1, wherein the pressure
sensitive adhesive layer is composed of an ultraviolet curable pressure
sensitive adhesive.
15 3. The process as claimed in claim 2, wherein the pressure

sensitive adhesive layer is irradiated with ultraviolet rays prior to or

subsequent to shrinkage of the shrinkable film.

4. A pressure sensitive adhesive sheet for producing a chip, comprising
20 a nonshrinkable support film, a shrinkable film and a pressure sensitive

adhesive layer piled in this order.
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