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[DESCRIPTION]
{TITLE OF INVENTION]
ADHESIVE SHEET FOR PRODUCTION OF SEMICONDUCTOR DEVICE WITH BUMP

ELECTRODE, AND METHEOD FOR PRODUCTION OF SEMICONDUCTOR DEVICE

[Technical Field)
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The present invention relates to an adhesive sheet for
production of a semiconductor device with bump electrode, and a
method for production of a semiconductor device J“;ng the same.
[Background Art]
[0002]

With recent advancement of miniaturization and high

densification of a semiconductor device, flip chip packaging has

attractedgreat attentionas anethod for packaging a semiconductor’

chip on a circult board, leading to the rapid spread. In the fiip

o

chip packaging, there

1as peen employed, as a CONMUON me

a semicon

I
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bondin ng of uctor chip, a ne

hod in which an epoxy

regsin-based adhesive 1s interposedbetween a bunmp electrode formed

&

1

on the gemiconductor chip and a pad electrode of the circult board.

a technigue inwhich, using an adhesive

an adhesive 18 laminated on

a bump electrode, followed |

inproving electric connection re between the

semiconduc tor chip and the circult boaxd {see, for example, Patent



10

15

20

25

Literatures 1 and 2).
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[0003]

[Patent Literature 1]

Japanese Unexamined Patent Publication (Kokai) No.
2005-28734
[Patent Literature 2]

Japanese Unexamined Patent Publication (Kokai) No.
2011-171586
[Summary]

[Technical Problem]
[06004]

When the adhesive is laminated on the semiconductor chip
using the adhesive sheet mentioned above, it was possible to
exposure the bump electrode to some extent, but it was impossible
to put into a state where no adhesive exists on tops (bump tops)
of the bump electrode. As a result, it was difficult to ensure
sufficient connection reliability by interposing the adhesive
between the bump electrode of the semiconductor chip and the pad
electrode of the circuit board after packaging.

[0005]

Inviewof these circumstances, an object of the embodiments
of the present disclosure is to provide an adhesive sheet capable
of putting intcoa state where noadhesive exists onbump tops without

imparting
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damage to a bump electrode when an adhesive ig laminated on a
gsemiconductor chip using the adhesive sheet, thus enabling the
production of a semiconductor device which ig excellent in
connection reliability between the bump electrode of a
semiconductor chip and a pad electrode of a circuit board after
flip chip packaging.

[Sclution to Problem]

[0006]

In a first aspect, there is provided an adhesive sheet for
production of a semiconductor device with bump electrode,
comprising a soft £ilm and an alkali-soluble adhesive film formed
onthe soft £ilm, wherein thealkali-soluble adhegsive filmcontaing
(A) andalkali-solubleresin, (B) anepoxy compound, (C) ahardening
accelerator, and (D) inorganic particles, and content of inorganic
particles (D) is 40 parts by weight or more and 400 parts by weight
or less based on 100 parts by weight of the whole amount of the
organic substance of the alkali-soluble adhesive film, excluding
the solvent and inorganic particles.

[0007]

Ina second aspect, there is provided a method for production
of a semiconductor device, which comprises the steps of: laminating
a face of the alkali-soluble adhegive £ilm side of the adhesive
sheet for production of a semiconductor device with bump electrode
as defined above on a face of the bump electrode side of a first
circuit member including a bump electrode; leaving only the

alkali-soluble adhesive film of the adhesive sheet on the circuit
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member, and peeling other f£ilms included in the adhesive sheet;
etching the alkali-soluble adhesive film with an aqueous alkali
solution to remove the adhesive on the bump electrode; and
electrically connecting the first circult member with a second
circuit member including a pad electrode by applying heat and

pressure, in this order.
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[Advantageous Effects of Invention]
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Yweard

When an adhe:

sive is lamdnated on a semiconductor chip using
an adhesive sheet of the present invention, it ispossible to expose
a buﬁp eleclrode without imparting damage to the bump electrode.
Then, wet etching of the adhesive on bump tops using an agueous

alkalil soluLion

state where no

adhesive exists on the bunp tops,
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of a semiconductor device which 1s axcellent in connection

reliability between a semiconductor chip and a circult board afte

[

ip chip packayging.
[BRIED DESCRIPTION OF THE DRAWINGS]
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Fig. 1 is a schematic view showing an example of a pr
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of forming an adhesive filmon a circuit member with bump el
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sing an adhesive sheet for production of a semiconductor device
with bump electrodse of the present invention.

{Description of Embodiment

The adhesive sheet for production of a semiconductor device
withbump electrode of the presant invention is obtainedby forming

an aikali-soluble adhe
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[0011]
The adhesive sheet of the present

productio:

of a semiconductcr device w;




semiconductor device as useda in the pr

T

csent invention means all
apparatuses which are capable of functioning by utilizing

properties of a semiconductor device. The semiconductor

drely incliudes a semiconductor device connected toa substrate,

+

5 semniconductor devices connected cach other or subs

connected to each other, an

¢ device, a semiconductor

clreuit board, and electronic parts including them. The adhesi

ve

can be suitaply used

T bonding
or fixing of menbers used in these semiconductor devices; or used

10 as an achesive for semiconductor £

ndubtor

An exanmple of usage of an adhesive sheet of the present

invertion will pe descorikl
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Here, the circuit member is that in which a circuit is disposec

on a substrate, for example, a semilconductor substrate such as

asiliconsubstrate, acompoundsemiconauctor substrate, ancrganic

»

circult board, an inorganic circuit board, or the like it is
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semiconductor chi pas the silicon substrate.
Oxemples of the organic cirouit board include aglass basematerial
copper clad laminate such as a glass cloth-epoxy copper clad

laminate; a composite copper cladlaminate st 21

fabric-epoxy copper clad laminate; a

P

eat-resistant/thermoplastic substrate such as a polyetherimide
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a polyether ketone resin substrate, or a

a polyester copper clad film
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hay

ceramic substrates such as an alumina substy

sub strate; and

aluminum and a silicon carbi

metal-based substrates such as an aluminum base subst
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rron base substrate. Examples of constituent materia

nclude a conductor containingmetals suchas silver, gold,

10 and copper, a reslistive element

alowdielectr and/or

lal containing a resin or high

dielectric inorganlc particiesg, an insulator containing a

~dal.

glass—~pased mats

Ina circult member with bump electrode, the bunp electrode

ig formed on these xamples of the material of the

20 electrode and the pad 2lectrode of other cirvculf members, the

r. Forthermore
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ferably solg

in order to deal with a narrow pitch of bumps, a solder bump is
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sreferably formed on a metal pillar, especially a coovper pillar.

In a circult membey with bump electrode 100 shown in Fig. 1(a),

[

25 a solder hump 102 is
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Next, a

wed to face a face of thealkali~soluble
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this case, use of & soft £ilm 104 as a support of an alkali~scluble

adhesive film 103 enables bump exposure without itmparting darmage

anddeformation tothe bump electrode, asshown inFig. 1{b}. [ere,
bump exposure means a state where the thickness of
alkali-soluble adhedive film after lamination is eguivalent to
or less than the height of the bump electrode.
[6015]

Next, only the alkali-soluble adhesive £ilm 103 is left on

membear With bump electrode by p
104 to obtain a circulit mamber with bump electrode on which an

i-—scluble adhesive coated film is formed (Fig. 1{(c}). As

L
H
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shown in [ig. 1{c), tops {(bump tops; of the bump slectrode are
cxposed, in other words, although the bump tops protrudes above

the alkaii-soluble adhesive coated film, a small amount of an

R T ) - T N 1M B S U -
alkali-soluble 105 the bump Lops.

rogie]

e bump tops is removed
by etching, thus putting into a state where no alkali-soluble
adhesive exists on the bump Zops (Fig. 1{d}). Etching of the

alkali-soluble adnesive ls verformed by wet etching using an
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agueous alkali solution.

The material of the adhegive sheet of the preseant invention

be described be
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the adhesive sheet ¢f the present

invention, an alkali-soluble adhesive f£ilm is formed on a soft

The soft ig a film serving as a support of the
alkali-soluble adhesive f£ilm. The soft film having a tensile

oA

of 1 to 300 MPa at 40 to 80°C is preferable. It

o o P PR N
iee, as such soft I

lm, a polyethylene (PE) film,

an ethylens-vinyl acetate copolymer (EVA) film, 2 polyvinyl
chloride £ilm, apolyethvlerﬁzmt*JLaaryl te film, a polyethylene

methyl methacrylate £ilm, a polyurethane

volytetralfluor: Film, a polyvinyl acetal f£ilm, and the

like. ese soft films may be used alone, or two or more thereof
may ke used in combination. Of the soft films mentioned above,

a PE filim or an EVA film is preferable in view of satisfactory

achesicn to the alkali-soluble adhe
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peelabllity after lamination of an acdhesive sheet on a baze

and is preferably 5 pm or more, and more preferably 10 pm or more

ion of damage of a bump el
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making it easy to

g

verform alkali etching by pushing away the
atlkali-scluble adhesive on the bunp electrode, the thickness of

the soft fiim is preferably 200 um or less, and more preferably
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mentioned above.

m omay be in

contactwiththe soft £ilm, andother filmsmaybe further laminated.

FN

Accordingly, a support film of the alkali-soluble adhesive fiim

16 may be either a softf fiim alone or a
a soft film on a different £1ilm. ern
formed inte an adhesive sheet, the support film is preferably a
film obtainec by lamina! a soft film on a hard £ilm. In view
of suppression of warp of an adhesive sheet generated by heating
15 or cooling of an adhesgive shecot using the soft £ilm, the support
t which a
aminated in
a polyethylene terephthalate (PET) film,
a polypropylene film, a polycarbenate £film, a polyimide £ilm, and
20 the like

acdhesgive film is alka

immersed in an agqueous

-~

25 hydroxide at 23°C for 1¢
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alkali-soluble adbesive film enables easy etching of a resin on

bunmp tops and thus the ceonnection resistance value afler

packaging becomes less likely to increase, the rate of etching
with an agueous 2.38% tetramethylammonium hyvdroxide solution at
23°C is preferably 6.5 um/minute or more, and more preferably 1.0

wn/minute or more. Inviewof making it easy to controel the amount

of etching of the portion where the adhesive is degirably

the etching rate is

10C pm/minute or less, more
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preferably 50 pre/minute or less, and most preferably 1

or less. Alkali solubility of the alkali-soluble

3

can be adjusted by the kind and the conter

vt ratio of e re

N
e

components which constitute the alkaii-soluble adhesi

mentioned below.
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fabricated using the adhesive sheet 1s retained, thus improving

connection reliability. In view ¢f the fact that drying of the

solvent can be satisfactorily performed when the alkali-sc

shricated and veids caused v residual solivent
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connection reliability of the semiconductor

device, the thickness
of

=

or
juy
&
Q
1_'

e adhesive film is preferably 100 pm or less.

10024 ‘

alkali-gsoluble adhe

adhesive film
5 contains (A) an alkali-soluble resin, (F} an @po%y/compound, ()
a hardening accelerator, and (D} inorganic particles.
f0025)

means a resin which dissolves

10 nyarexd the amcunt of 0.1

S0y

solultion, the

2bly has an alkali-soluble

functional group The alkali-soluble functional group is

functicnal

PR

group having acidity, and specific examples

15 include a phenolic

4

-

wwdroxvl group, & carboxyl group, a sulfor

acid group, and & thi

thiol group. Due to

adhesive film, and problams such as

aluminum

wiring, and sclder o

sump as conductors,

iic hydroxyl group.

The alkali-soluble
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luble and includes, for examp

1 fide resin, a polveste
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tone resin, a polvether resin,
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like. These alkalii~goluble resins are used alone, or two or more

kinds thereof are used in combination. Of the alka
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resins mentioned above, analkali-soluble polyimide is preferable
in view of satisfactory heat resistance and excellent reliability
capable of retaining satisfactory connection as an adhesive.
[o027)

Introduction ¢f an alkali-soluble functional group into

polvinmide can be performed by allowing diamine, tetracarbonylic

ailanhydride, or a terminal-
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~soluble

group. When an imidization raitio of polyimide is less than 100%,

ailthoughacarboxvl groupderived fromtetracarboxylicdianhydr

is left, the carboxyl group i3 not included in the alkali-soluble

group used hereil

[0028]

The alkali-soluble polyimide used preferably in the present

inverticn includes a structural unit represented by the following
general formula (1), and also includes structure{s) represented

by the following general formula(s) (2) and/or (3) in a%t at least

one main chain fterminal.
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In the above general formulas {1y to (2}, R" repraesents a

. PR | [ F N Ty . oz 1
Lo adecavalent organlic group ana R a di-
3 - &
tododecavalentorganicgroup. RandR mavbe

U least one group se

of a carboxyl group, a phenol

group, and a thicl group.

nyvdroxyl groups. wand B each independently reprase
P! f

]

of 0 to 10, In view of improving alkali-solubility,
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R ispreferably an int 10, andmore preferably an

of 2 o 10. Y represents a nonova

group, a phenolic hydroxyl group, a sulfonic acid group, and a
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1iol group. 7 represe ents adival

organic group mlvj iy at least

cne group selected from the grow

& gI a carboxyl group,

o
i

shenolichydroxyl group, asulfon: anda thiol group.
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n¥Y and % ismest o
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group includs

numbar of carbon aboms

The weight average molecular weight of the aikali~scluble

polyimide is preferably 10,000 or more and 100G, 000 or less. When

' T

twe or more kinds of soluble polyimides are included,

ormore leads toan enhancement inmechanical streangt h of ahardenead

film and sypbf‘::‘ss:xm of the generation of cracking in a thermal

us making it

> welght average molecular weight of 106,000

or ] to an improvement in compatibilility betwsen (B) an

epoxy compound and (C) a hardening accelerator mentioned
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inviewof improving etc erage nolecular

WOJ?lﬁ 15 mnore ffet@ﬁ&.<

molecuiar welght in the
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vermeation chromatography {(GPC) and is calculated in terms of
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The alkali polyimide is obtained by t

B UL VRN, TN JE LRI SRS PURE S IR, Ly e FUR R e e )
of tetracarboxvliic dianhydride with diamine. in the general

E PR - 1o e
formuia (1), R" 18 a

dianbydr

E e e =~ NS T eI ATt ey R oy = " Sy 5 e
L8 preferably an organic greoup having 8 to 40 carbon dtoms, wnich

has tic group or a cyclic aliphatic group.
100331

pyromellitic dianhydride, 3,37 ,4,4"  —biphenyltetracarboxyliic

carboxylic dianhydride,

2,27, 3 ywyltetracarboxylic dianhydride,
3,37 ,4,47" -benzophenonetetracarboxylic dianhyvdride,
xyilc dianhvdride,

dianhydride,

ne dianhydride,

PR I Yom T e
e Glannyariae;

srbhoxvphenylle

3 {2, d~dicarboxyphenylimethane dianhydride,

bis {2, 3~dicarboxyphenyl)methane dia anhydride,

o
i,...l -
o
———
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4 bonyphenyl)sulfone dianhydride,

L:,

“t . | VNS F VU SR | - v oy ey rv7 3 ral
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9, 9-bis(3,4~dicarboxyphenyl) flucrenic dianhydride,

2 ¥4 !

9,9-bis{4- (3, d-dicarboxyphenoxy)phenyl}flucrenic dianhydride,

dianhydride,

2,3,5,6-pyridinetetracarboxylic dianhydride,

arboxylic hydride, and

wafluoropropane dianhydride;
aliphatic tetracarboxylic dianhydrides such as

butanstetracar!

1,2,3,4-cyclopentanetetracarboxylic dianhydride; and acid
dianhvdrides having structures shown below. These
tetracarboxylic dianhydrides are used alone, or two or more kinds

thereof are used in combination:

oy

10034}

PO

ected froman exygen atom, C{CEF3),,

C{CHz)z, CO, COO, and S0,. R® and R’ may be the same or different
and represent a group selected from a hydrogen atom, a hydroxyl
group, and a thiol group.

10036]

- 4 im o PN a0 oe 4 LR YN o T e e v 8
In the general formula (11, R® is a residue of diamine. R

is preferabiy ar organic group having 5 to 40 carbon atoms, which



has an aromatic group or cyclic aliphatic group.

3, 3" ~diamincdiphenyl ethexr, 3,4’ -diamincdiphenyl ether,

O
=N

4,47 ~diaminedipheny] ether, 3,3 -diamincdiphenylmethane,
3,47 -diaminodiphenyimethane, 4,4’ -diaminodiphenylimethane,

3,3’ ~diamincdiphenylsulfone, 3,4’ -~diaminodiphenvisulfone

7
4,47 -diamincdiphenylsulfone, 3,4’ ~diaminodiphenyl sulfide,
4,47 ~diaminodivher 1, 4~bis{4d-aminophenoxy)benzene,

16 1,3-bis{4~aminophenoxy)benzene,

L, 3-bi f>«¢m_qopﬁgrfxy)behzgn@,kt:7 dine, m-phenvylenediamine,

2, 6~naphthalenediamine, bis({d4-aminophenoxyphenvl)sulfone,

bis (3-amincphenoxyphenyl)sulfone, bis{4-aminophenoxy)biphenyl,
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{&{-~aminocphenozry) phenyllether,

nophenoxy) benzene,

I~4,4" ~diaminobiphenyl,

}._

2,2 -diethyl-4,4’ ~diaminobiphenyl,
3,3 " ~gimethyi-4, 47 ~diaminocbiphenyl,
20 3,37 ~diethyl~4, 4’ ~diaminchiphenvl,

] x4 o ‘ e e o =y g gmy e ) A 1 [ 2 e e o
2,2",3,3" ~tetramethyl-4, 4 ~dian

whiphenyl,

A 5

3,37 ,4,47 ~tet 4,4 ~diaminobiphenyl,

2,2 ~di(triflivcromethyl)~4, 4’ ~diaminokciphenyl, and

J--his (4 am;vopﬁﬁnv'3+éu@rene; or compounds in which these

aromatic rings are ub“tituted with an alkyl group or a
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atom, aliphaticcyciohexyldiamine, methylenabiscyclehaexylamine,

3

and diamines having structures shown bhelow, and hese dlamines are

iy

used alone, or two or more kinds thereof

Iy
5.
&~
{3

@ used 1n combination:

P

Formueia 31
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wherelin xygen atom, C{CEHy),,
oy Ay s O 09 e T e ) o e . I -
C{CHyy 2, CO, COO, and 80;. R Lo R™ mayv be the same or different

and represent a group selected Irom a hydroxyl group and a thiol

group.

odiphenyl

reny iIe

iphenylsul

RRA S U QL
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3,47 —disminodiphenyl sulfilde, 41,4’ -dlaminodiphenyl

m-phenyienediamine, p-phenvlenediamine

12,

A-pbis {d-aminophenoxy)benzene,

- ; Coen S D QIS F R S W I TSV SR, R4 A = T s Ty Gy e A 1y \
9, 9-bis{4-aninephenyl) flucrene, and diamines having structures

5 shown below:
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10 wherein R represents a group selected froman o3

- -G — -~
to, and 80,. R%to RYmavbe the same ord

a greoup selected from a hydroxyl group and a thiol group.

10043]

diami

15 including a siloxane s

e copolymerizedwithina range

ot to cause deterioraticn of heat resistance. Specifically

20 [0044]



{5t

N

[

r
X

N
S

polyvimide, at least part of the main

chain terminal ig aprimarymoncamine or a dicarboxyviic
anhydride. This terminal-sealing agent enables the adjustment

of the weight average molecular weight of the alkali-soluble

polvimidewithinana

propriaterange. Inwv

solubility, the terminal-sealing agent

~golunle group.

;m: .

H 1
a _1, K44

~sealing

arepreferably, asprimaryncneamines,

S-amino~8-hydroxyguinoline, l-hydroxy-T-aminonaphth

L-nydroxy-b6—aminos nydroxy-5~aminonaphthalene,
l~-hydrozy-4-amninonaphthalene, Z2-nvdroxy-T7-amincnaphthalene,

Z-hydroxy-6-aminonaphthale 2-hydroxy-S—aminonapr

I

i=carboxry~T-aninonaphthalene, 1-carboxy-6é-aminonaphthalene,

~carboxy-S~amincnaphthalens, 2Z2-carboxy-T-aminonaphthalens,

3

d-carbory-G-aninonaphti

i

Z-aminobenzolc acld, 3~ d-zminobenzoic acid,

?

acid, Z2-amincber

d-aminobenzenesulionic acid, Z-amince-4,6-dihvydroxypyrimid]

, d-amincophencl, Z2-aminothiophencl

-

Z-aminophenol, 3-amincphenol

and the like.
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{2), 72 is a residue of a dicarboxyliic

terminal-sealing agent. Speci

anhydride, 3-hydroxyphthalic anhydy:

angd the like. These dicarboxylic

two or more kinds thereof are

a part of diamine by a primary monoamine

adgent,

anhydride whi is aterminal-sealing agent, using a known method.

forexample,

a method in wni

tetracarboxyl dianhydride, rboxzylic anhydride, and an

diamine compound are reacted at Low temperature, amethod in which

cetracarboxylic dianhydride and an

arcohol, and then diamine is reacted withmonoamine in the presence

of a condensing agent, and the like. a polyimide can

e synthesized by empiloying a known

[G0L8:

The alkalil polyvinide may be conposed only of a

structural u

ted by Che general formula (1), or may

be a copolymer with other structural units. In that case,

he stractur

Lunit represented by neral formula
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and more preferably 70 mol%

(
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) is preferably 50 mol$

O
]

more, based on the whole polyiride. The kind and the amount

-
AL 5

the structural unit used for copolymerization or mixing are

preferably in a range not to

heat resistanceof thepolyimideobtainedbya

is converted into polyimide

R=TOIC R - Te T

J - N T S A O NS - peny
wasured and then the presence of an

1,780 em™, around 1,377 cm™) of an

inpolyimide is confin

a comparison betwesn & peak strength at arvound 1,377 ¢ before

of the polymer after the neat frestment as 100%, the imidizatior

ratio of the polymer be

sat treatment.

ratioc of the polymer is p
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terminal-sealing agent introduced into the

the polyimide containing th
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on the whole amount of the organic
adhesive film, excluding the solven

content of the alkali-soluble resin

or mors and 50% by weight or less. When using within this range,

TOpREr and also the properties such as chemical resistance,
f £ N

cance, and molsture rasistance of the thus

lm are improve

Tt is possible to use, as the epoxy compound (B}, a Liguid

d epoxy compound.

!
(—

to]
o
[
—~
e

EPORY

compound ex

golid epoxy compound exhiblts a viscosity of mcre than 130 Pa-s

at 25°C. Examples of the liguid epoxy compound include, but are
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not limited to, JER8Z8, JERLITSH0, JBERLIBEZ, JERGZ0, and YL980 {which

re trade names, manufacturedbyMits uQiShiCI‘W‘C&;pb%OOIaL"(P;,
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Ink and Chemicals, Inc.}); anc

PR .
41G038, and

EP-40108 (which

Twe orxr more kinds thereof may be used in combinaticn. Examples

and YX4000H (which are trade names, manufactured
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Chemical Corporation:; TERPIC &, TEPRPI s, anc TEPIC P

oy Nissan Chemical Industries, Ltd.)

EpotontoYH-4

acile name, manufact PPONSTEELCH

CO., LTD.), EPPN LOZH and NC 30060

manufactured by NipponKayakuCe., Ltd.), 695 and Epiclon

y sy i 5 ~ 4 ¥] . o e e s 1 e
Chemicals, Inc.}. Two or more Kinds
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the adhesive strength, the content of the epoxy
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compound {B) is preferably 20% by weight or more based on the whole

li-soluble

iaminating the fiim
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content is preferably 80% by weight or less.

a hardening

hardening acc

adhesive filmbut exists therein, the
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ng reactlion of the epoxy
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egtability at room
Lemperature, th@hejdar“qéacce}:rato:(C}isnxﬁxexablyhardening
acCelerating particles.
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lkali-soluble adhesive
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dissolve lneachcomponent containedintheal
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s as the narden 'r‘*q acoe
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particles, microcapsule type hardening accelera

obtained by treating an amine adduct type nardening accelerator

accelerating parti

in which lTEiCIOCEJpSU
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dispersed in a liguild epouy compound incliude Novacure HX-39471HP

Novacure HXAZOZZHP, Novacure l\\>932_'1§3 and Novacure HXAZIOL2HP

Corporation). In this case, a weight ratio of the microcapsule

o g g Tes =~ . 2 - e g o
tvpe hardening acceler

~ing particles to the Liguis

- p~3

follows: the amount of the Liguid epoxy compound

by welght or more and 5

accelerat

liguid epoxy compound is

(Crade name, manufactured by Asahi Kasel B-materials Corporation)
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accelerators, phosphine-based hardening accelerators,
phosphonium-based hardening accelerators, sulfonium-based

hardening accelerators, iodonium-based hardening accelerators,

-

ike.

content of the hardening accelerator is preferably 0.1%

oy welight or more and 20% by welght or less based on the whole

the content of the hardening accelerator within this rangs

o}

long-term storage of the alkali-soluble adhesive £ilm at room

cemperature and sulf]

»ient hardening of the alkali-soluble

tof thecontent of the harden
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within this range enables well mixing of inorganic particles
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semiconductor device fabricated using this alkali-scluble

The hardening temperature/time is,

from & seconds To 2
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the adijustnent of a melt vigcosity of the alkali-soluble adheslive
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film wit a range not to cause foaming in the

vthe alkali-soluble adnesive £ilm.

hardening of

2

ecular sice of

particles have a larger size than the mo!

compound, ilnorganic parcicles tend to be physically removed from

the bump elec in preference o the organic compound when the

adhesive sheet ¢

iy . a resuli, c oaf the

in the adhe

>

increases as conpared with the adhesive of

"

making it easy to remove the residue on the bump top in the case

i

an aguecus alkali solution.

sies of inorganic particles such

ides

as tale, caleined clay, uncal
pech as titanivm oxide, alumina, and silica; carbonates such as

calcium carbonate and magnesium carbonate; hydroxides such as

aluminuwn dydroxide, magnesium hycroxide,

7 nydroxide;

and calcium suiphite; horates such as hTate, barium

borate, calciv
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e, boron nitride, and si
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nitride. Plural kinds of may be contained,

ability

view of reli
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nd settleability,

ly subijected to a
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surface treatment with a silane coupling agent. The silane
oupling agent 1s preferably a silane coupling agent having
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bility with the resin component of the

The silane coupling agent 1s

or amino-based silane coupling agent, and more preferably a

vinyl-based, a methacryi-based, anacrylic, or epoxy~ba %adéilane
coupling agent in view of the fact that the ig covalently
bonded with inorganic particles in the case of thermal hardening

7

of the alkali-soliuble adhesive film,.

The content nerganicparticlies (D) lspreferably 40 parts

by weight or more, and more preferably 100 parts by weight or more,

W
i

pased on 100 parts by weight of the whole amount

ubstanc 5F the alkali-soluble adhesid

solvent and inorganic particles. The
particles (D) of 40 parts by weicght or more leads to suppression

of foaming in the case of thermal hardening of the alkali-soluble

Sciby £
adiiesi

¥

re £ilm, thus improving connection reliak
r P

semiconductor device using this alkali-soluble adhesive film.

hen ftreatments re

ially strong durability, like an

treatment and a thermal cyole treatment, are

abso
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rprion/re

performed, it

Lo keep connection reliability

The content of inorganic particies (D) of 100 parts by weight or
Ir =
more leads to a decrease in a lineay expansion coefficient after
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thermal hardening of the alkali~soluble adhesive

in more excellent connection reliakility of the Leonductor

device. The content of inorganicyp

parts by weight cr less in view of the fact that
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When in which the

content of inorganic particies

00 parts by

adsorption fiaw is not left on a surface of the alkali-solupble
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ransferring a semiconductor chirp

ko B

film by a vacuum adsorplion collet

rackaging device. also possible to supprass creepi

up of the chip side face of tne alkali-soluk
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the case of packaging of the semiconduct

T bheaxrd.

or ¢hipona clireund

Whereby, even 1f the thickness of the semiconductor chip becomes

100 pm or less due to backside cutting of the semiconductor wafer,
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such as sgpherical, granular, ozx
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ino rganic

ferably used since they are likely

kgv

to be uniformly dispersed in the alkali~soluble adhesive film.

The average particle diameter cof spherical inorganic particiles
13 to 3 oum, and nm to 1 um.

> average particle diameter is 10 mnto 3 um, it i3 pos:

Pintotheaglkali-soluble adhesive filminhich concentr:

cellentdispersilb Therefore, the

¢ » + N £
g Lo a suriace of

inorganlc pa:

nardening accelerating particles sufficiently increases, leadling

=
$£3

Lo more excellent storage stability improving

In case there is a need for the alkali-zoluble adhesive £ilm

to have transparency, theparticle diameter of inorganicparticles

(D} is preferably 100 nm or less, and mors ferabiy 60 nm ox

7oz o~ 7 - PO < LA - ~ - - "
tess. Forexample, it is the cas 18 aneed to vis

“ '

slkali-seoluble

recognize a mark on the s

adhesive [

nt for the purpose of tgnment after forming the

alkali-seoluble adhesive f£ilm on the substrate.

The average particle dianmeter

a particle diameter when inorganic particles exist alone, and

exhibits the most common particle diameter. The average particle

r means the diameter when inorganit

particles have a

] o

and means the maximum length when inorganic

T et s s TR N T
noelliptical orxr flat shape.
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average particle diameter means the mazximum length in the

11

a rod or

=. It is possible to measure t average particle

diameter of inorganic particle adhegive

£i1m by a method in which the particles are directly observed by

1 vt - o~ {ONTRA ] P ~ £ - T
electron micros C")E)L—, (5EM) and an avera je@ of particle
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particles is measured.

7f necessary, the alkali-soluble adhesive film can contaln
a thermoplastic resin, organic particles, a crosslinking

accelerator, an icn scavenger, an antioxidant, a colorant, a

solubiltymodulator, a surfactant, a defoamer, andthe like. The
alkali-soluble adhesive film can also contain a silane coupling

agent, a titanium chelating agenlt, and the like g0 as

adhesion to a ground substrate

e ] P . e -
as a silicon wafer.

A
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nod for fabricatring an adh:

invention will be described below, first, an alkali-soluble
i

v

adhesive composition {(varnish

forming an alkali-soluble adhesive film is ¢

servingasasuppert, andthenoptionallvdriedtoobtainanadhesive

sheet in which the alkali-soluble adhesive £ilm is Tormed on a
soft film. Tn this process, the soft film causes deformations

such as shrinkage and elongation due to heating. Therefcre, if

the varnish is applled
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(PET) on the film with

arid Lne thus

to forman alkali-soluble adhesive

ive filmmay alsobe transferredonto

obtainedalkali-scluble adhes
] alkall-soluble

soft film due to heating ilamir

adhesive Ffilm on the
Ca ,rzrtlxa_x.&‘
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composition can be obt
The organic solvent

=i may be any component capable of forming the

alkali-gcluble adhesive

Specificexamp

o

as ethyrene glycol monomethyl ether, ethylene glycel monoethyl
glycol monomethyl ether, prepylene glycol
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propyiene

2 glycol dimethyl ethe

2

monoetny
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pyiene glycol

~etate, isobutyl
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monome ."1 K

cetate, 3-methyl-3-methoy

cropyl
f =)

acetylace
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ketorne, methyl isobultyl

. RN A RS T P . B
and Z2-heptanone; alcchols such as butyl a

iscbutyl alcohol, pent d-methyl-

-methyl-2-butanol, 3-methyl-3-methoxvbutanocl, a

f {"

tecoholy aromatic hydrocarbons such as toluene and xylene; and
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1
N-methyl-2-pyrrolidone, N-cvyclohexyl-2Z-pyrrolidone,
i, N-dimethylformamide, N,N-dimethvlacetamide, dimethyl
sulfoxide, y-butyrolactone, and the like.
i
Examples of the method used to apply the alkali-soluble

adhesive

include spin coating using
a spinner, spray coating, roll coating, screen printing, blade

s oy e o NS SN NP P N ol P N RPN ~ B
coater, die coater, calendar coater, meniscus coater, bar coater,

coatery, Screen coater,

varied depending on the

Lhe compo

drying.
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applicatior of the alkali-soluble adhesive
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it is preferred to appropriately set at a range where the
alkali-~sclubleadhesive filmbhecomes anunhardenedor semlhardened

state. Specifically, drying is preferab formed at the

st (‘I,W]_»,E.". manner
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ent may be ¢

at 70°c, 80°C, and 80°C

The adhegslve sheet o

10 a protective film on the

protect a

ereby, it is pessiblie to prétect

tne surface of the alkali-soluble adhesive £ilm fromdirt and dust
here.
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and the like. The protective film preferably exhibits small
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adhesion to alkali-scoluble
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A method for production of a semiconductor device using the

20 adhegsive sheet
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' In recent years, semiconductor

presant inventilion are

]
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uctor device of the

The method for produc



-
831

™D
[

25

y

@

toinvention includes the steps of: (1) laminating a
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adhesive film side of the adhesive shee

"‘t’

ention on a face of the bump electrode side of

smper including a bump electrode; (2) leaving

only the alkali~=sciuble

thecircuitmember, andp

211 solution to remove the adhasive on the bump electrode; and

“member with a second

circuit member including a

by applying heat and

[
T

n this order.

wr

pressure,

sircuilt member including a

xlectrods

«

wer including a pad electrode

and &

re prepar

The shape andmaterial of the bump electrode and the circult member

: T

lectrode is anelectrode providad

ntioned above The pad &

on the second clroult member by correspendence to the po:

fus
fde
¢
jou ]

(92

of the bump electrode provided on the first circult member,

pad electrode may have a fiat

pillar~ghaped {(columnar) projection. Thejy hape of the pad

He such

v rm A ane @ e R s s 3@ ;e At ey 1 om e
as qd\:.-dl_e:xl.g.:..@ O D_“,drC‘V“.]. anagye. neres 18 Nno parvidglar

limitation on thematerial of the padelectizode, and 1t is possib

o
doka Az

LO usemetalswhichcanbe commonl & used inthe semiconductordevic

—anium, tungsten, chromium,
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iovs therecof, and alsc a pluralit

v of metals

can oe laminated.

circuit member including a bump electrode, a face ¢f the

X

shieet of the

L-soluble adhesive

invention is laminated. The case of lamination o

adhesive sheet

sheet

zeled. Then, an alkalli-soluble adhesive

is allowed to face a bump electrode of

followed by Iami

“ e + e b : =
is a state shown in Fig

it oLls 3 n}n,qunt"nat,the ump electrode 18 ex

neither damas

\\-:ﬁ

enordeformationexists inthebumpelectrode.

tne state where The bump electrode 1s exposed means a state where

of the alkal

wmbion

D«

is equivalent to orn i

the bung electirode.
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A3

.ng can be performed by a hot plate press
treptment, ahol vacuumplate preass @y 11 ination
rreatment, & hot vacuumplatepress treatment, al hot roll lamination
treat

and the like.
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e
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in combination. The lamination tempen

ture is preferably 40°C

s higher in view of adhesion to the substrate and embeddability.

h

1 3

Incrder toprevent hardening of the alkali-scluble thermosetting

[te]
[w

resin composition f£ilm during lamination, and gerneration of a

P

decrease in an etching rate and etching unevenness in the etching

oy o T ot oy o o e ST 2 PR CER R 1 e araslnty TEASO + 1M
step, the lamination temperature is preferably 150°C oxr lower.

S

When a Ziat adhesive coated film is regquilred, a hot plate press

I

Creatment or a hot vacuum plate press treatment is preferably

performed after lamination.

rocezl
in the second step, only the alkali-scluble adhesive film
cf the zdhesive shest l1g left on the circult member, and other

films included in the adhesive sheet are peeled. In other words

E

when the adhesive sheet 1s composed of -soluble

adhesive film and the soft film, only

When the adhesive shee

[eeecd
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ontothe alks

adhesgive f£ilm and the soft film,

the soft filwm and

other films are peeled. In this way, in a state where neither

damage nor deformation exists in the bump electrzode, there is

con which The alkali-soluble adhesive

film 1s formed, in a state where the bump electrode lg sxposad.

However, a small amount of an alkali-scluble adhesive 1

tops (bump tops) of the bump electrede. Fig. 1{c) corresponds
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In the third step, the adhesive on bump tops

alkalietching therebyputtingintoastatewherenoalkali-soluble

adhesive exls Alkali etching is performed

by removing L

tops using

an alka’i etchant. The alkali etchant i:

solution of an alkali compeund such as

P -~ e RS
R 1/1 l]TJ Y'}"\L,\_A MAiCl/ SCorum

hydroxide, sodiws carbonate, potassiumcard

vimethacrylate,

some cases, t—hese aguecus alkall ¢

may contain

organic sclvents, for example, polar solvents such as

N-methyl-2-pyrrolidone, N,N-dimethylformamide,

N, N-dimethylacetamide, di le, v-butvrolactone, and

dimethyiacrylamide; alcohols thanol, ethancl, and

isopropanol; such as ethyl lactate ard propylene glycol

~

[P S 1 o P N
and Kertones sucn as Cyciopentanons,

mononethyl ether aceta

cyclohexanone, isobutyl ketone, andmethyl isobutyl ketone; alone,

or a combin of several kinds of golvents thercof.

med D})/ &

s sprayved over an alkali-soluble

adhesive coated film; amethodinwhichthealkalietchant isseprayved:

&

while rotating a circult nen
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step are adjusted so that the of the alkali-soluble

adhesive film becomes 0.5 un/minute or more and 100 pm/minute or

lass in view of the fact that a resin on bump tops can be sasily

ctched and also it becomes easy to control the amount of etching

of the portion where the adhesive is desirably left. The stching

ot

rate is more j

1.0 wn/minute or

lietchant.

st.ching rate (
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mthickness {(pm) of the alkali-soluble adhesive [

riding the changs
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a range of 20 to 20°C.

etching, a rinsing treatment may be performed
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using walter. 7The rinsing treavment can be performed by various

mathodsusedinthealkall etching treatment usinganalkall etchant

inplaceofwater. Therinsingtreatmentm ay oE per

rmed ’)y acdi ng

“hanol, isopropyl,

organic acids, for example, alcohcls such as ¢

5 and a iene glycol

thyl lacts

O{ 0o
LOg ]

in adjust the rate, 1T is possible
Lo Lnclude the =zstep of subiecting a cilrcoull member Yo a baking

2 [ e — - R e o =
L0 tment. The temperature

Ty O S A, kS o] "° )
blywithin e range of 50 te 1807°C,

The time

rablyod to

0]

hours.

1% preferably 5 seconds to

15 healkalietchingtreatment, heatdryingispreferably
performedwithinarange of 60to200°C
r, and the 1ike lef
The heat drving time is prelferabiy 1 minute

o
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in this way, the adhesive con the punmp electroeds is removed
by alkali etching to obiain a circuit member with a bump electrode

ive £ilm

on bump tops. Fig. 1{d
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In the fourth step, bv ths ned above, a

on which an

[oF
@

circuit member including a bump electro

e adhesive coated f1lmis formed, anda secondcircuit

a pad electrode are disposed the

bunp electrods and the pad electrode to sach other. Thereaflter,

ectrically connected to the second

[}

member and pressure. Using a clrcult

sides, that is,

both-sided wiring board, the above-
repeatedly performed Lo obtain a semiconductor devi in which

clrecult members are three-dimensionally laminated.

Sincean adhesive onbump tops couldnot be completely remnoved

adhesive is interposedbetweenabumpelectrode

Py

i the case of

first circuilt member to the second clrouit nmember, leading to

o

detericration of connection reliabllity of the semiconductor

device. According o the method for production of a semicoenductor

devicecf thepresent invention, it ispossible tocompletely remove

thus making it possible to obtain a

g £

y connecting the firs

Accordingly, 1t is possible

ig excellient in connection
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sent invention will be sps

bywayof Exanples, but thepresent inventionisnot linitedthereto.
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by synthesis was measured, thus con
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1,377 cm YY) of an imide
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structure attributed to pelyimide. After the polymer was
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treatment at 350°C for
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absorption spectrum was measured agaln and then a cemparison was

made petween peak strengths at around 1, 377 cm™ before and after

the heat treatment. Assuming that ap imidl

polymexn the heat treatment is 100%,

of the polymer before the heat treatment
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<Ivaluaticn of Alkali
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wylammonium hydrozide at 25°C, it was evaluated as
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[00%6;

L
=
©
Ui
}
(R
€
o
(63
e}
~
-
._..;
,_.
o
)-J.
M
W

<Molecular Weight of Syntl



[83]

D
[@3]

A
4.3

The synthesi

B

ed poelyimide was dissclved in

o

i-methyl~2~pyrrolidone (hereinafter referredtoasMP)

asolutionhavinga lﬁchupo tconcentrationoef 0.1%byw

o by welgl
wnich was used as a measuring sample. Using a GRPC systom Waters

N
(@3]
0o
)

red by Waters Corporation)

pelystyrene-e

-welight average molecular welght was

O R YA
calculated. GPC

easuring conditions are as follows: NMP

ric aclid in the concentratio:

C, using a column

System con

Column: TOS

Column: 7T

(00973
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<Measurement of

etching rate cf

film was

evaluated in the following

Comparative Bxamples, and

DLes,

ltaminated on a bare sili

2 SL1LLCOn

substrate using a

factured OV Mei ki C

o\J.,

Litd.) under the conditions

-~
e Qn

30°C, tne vacuum drawi

of 20 seconds, the press pressure
of 0.5 MPa, and the press time of 60 zeconds. In that case, the




adhesive film of the adhesive sheet was brought

1nto contact with & silicon substrate.

oo
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A support with a soft laver was peeled from The adhesive

[

5 sheet to obtaid trate on which an adhesive coated

robe type step profiler, a filmthickness

i

i

S Subsequently, dip etching

v water. Using a probe type step profilerx,

rwasmeasuredafter

filmthickness (T;) of the acdhesin

The etching rate was calculated by

Etching rate (um/minute) = (T

15 <Obsarvation of Bump Tops>

sheets

A protective fiim of adhe

respective Examples and Comparative Examples was

s
]

peelad surface was

>ty a2 daisy chiain silicon substrate
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en which a Cu pill] {(Cu heighit: 20

20 height: 20 ym, bump

iCo., Ltd.) under

= WAt
LoCu L

oy l.fl"i vacuum

drawing time of 20 seconds,

5 MPa, and

the press time of 60 seconds.
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The support witha soft layer of the adhesive sheet was peeled
to obtain a silicon substrate on which an adhesive coated film
is fermed. Subseguently, using an agueous 2.38% solution of

tetramethylammonium hydroxide, dip evching was performed at 23°C

creatment with wat
silicon substrate was

5. In the obtained SEM

images, the shape of the bump was visually observaed. The case

neil r dama gc, nor deformation was observed in the bump was

where damage and deformation of the
bumpwers chservadwas rated Y Poor” Inthe SEM images, the residue

of the adhesive on bump tops was visually observed, The case w

no adhesive was observed on bump tops was rated “Good”, wh

case where the adhesive was observed on bump tops was rated “Poor”

i3

Lcon substra

k.

te on which an adhesive coated
formed in the above manner was fixed on a dicing tape attached
ixing was performed by laminating a dicing tapse

r substrate

noeunter (FM-114, manufactured by TECHNOVISION, INC.). HWext

to obtain a single semiconductor chip (7.3 mm sguare) .

Dicing device: DAD-333C (manufactured by DISCO Corporatiocn)
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Semiconductor chip size: 7.5% * 7.5 mn

Blade: NBC-

Spindle speed: 30,000 cpr

Cutting
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Cutting depth: cut into a depth of 10 pm of a dicing tape

Cut: One-path full

)

@
o

Cut mode: Down cul

temperature of 23°C, electric

of 0.5 MQ-cm (carbonic acid gas is poured into

ulitrapure water). '
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Ly us j.r‘q a

Toray Eng:

as an atherend was allowed

LI | — - 1 e 1 - | A . - -
th oan alkali-soluble adhesive

“

alcor 1,u:::ur chip w

Regarding flip chip bonding, the semiconductor chip was fixed on

e

a bonding stage heated at 100°C, followed by pre-bonding on PCB

the pressure

irhe vime of 20 seconds toeobtain 2 semiconductor device.
Thereafter, five semiconductor devices thus obiained wers
maintained at -50°C for 5 minutes and maintaining at 125°C for

[ ] k!

5 mir wtes {1 cycle), and then 1,000 cycles were carried out.
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Thereafter, electrical resistilvity of

=

‘he semicenductor device

was measured and the number of measurable semiconductor devices

Polvimides used in the respective Examples and Comparative
Examples were synthesized by the following method.

Synthesis Example 1

nder dry nitrogen gas flow, 30.95 g (06.0845 mol) of

2,2-big{3~amino-4-hydroxyphenylhexafluoropropane

referred to ag BAHFY and 1.24 g (G.005 mol) of
1, 3-bis(3-amincpropyl)tetramethyldisiloxane were dissolved in

100 g of W~methyl-Z2-pyrrolidone (hereinafter referred toas NMP).

rboxyphenyl)ether

giznhydride (hereinafter referred to as ODPA) was added, together

with 30 g of NMP, followadby st gat 20°C for 1 hour and furt

stirzing at 50°C for 4 hours.

of 3-aminophenol was addsed at 5C

hours o obtain a resi
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water of & resin solution was poured to obtaln awhite precipitate.

h

1ls precipitate was collected by filtration, washed thres times

with water, and then dried in a vacuum dryer at 80°C for 5 hours

The thus obtained resin powder exhibited an imidization ratio of

N e B

94% andwasalkali-soluble. Theobtainedresinhadawsightaverage

molecular welght of 25,500.
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Synthesis Example 2

Under dry nitrogen gas flow, 11.41 g {(0.057 mo]

4,47 ~diaminodiphenyl

1,3-bis{3~aminopropyl)tetramethyldisiloxane, and €.98 g (0.075

\

mol} of anilire as a terminal-sealing agent were dissclved in 120

g of NMP. To the g (0.1 mol) of ODPA was added,

o~

ogether with 30 g of NMP, followed by stirring at 20°C for 1 hour

and further stirring at 50°C for 4

xylene was added, followed by stirring at 180°C for 5 hours whi

performing the azectroplic reaction of water with xylene. After

completion of

tate was collected

to obtain a white precipit

by filtration, washed three Times with water, and then dried in

3

N

J—"‘

e thus obtained resin powder

—

a vacuum dryer at 80°C for 5 hours.

3 p oy e o - 4+ 4 o = g e o - 1 .
ization ratio of 94% and wag alkali-insoluble.

exhibited an
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The obtainad res 1 welght of 17

~
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The components (B} to (D) used in the respective Exanples
and Comparative Exenples are as follows.

EP-40008: PO-modi

manufactured by Adeka Corporation)

835-LV: Bisphenol B type epoxy name, manuifa rad by
Dainippon Ink and Chemicals, Inc.)
N-865: Modified novelak type epoxy (trade name, nmanufaciure Sel by

ainippon Ink and Chemicals, Inc.)
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ZMACK~PW: Imidazole-based hardening accelerating particles

ey

(trade name, manufac

ured by SHIKOKU CEHEMICALS CORPORATION)
HX=-3841: Microcapsule type hardening accelerating particle

(trade name, manufactured by Asahi Kasei E-materials Corporation)

SE-2050KN!

(trade name, manufactured by Admatechs

1, average particle diametery of .5 pm, spherical

etonedispersionof 708 bywalght silica).

Polvimide (30 g)

in Synthesis Example 1 as a

component {A), 50 g of EP-40008 as a component {B), 15

5 g of ZMAOK-PW as a component (C), and 214 g (amount

particles is as follows: 214 x 0.7 =

(g}) of SE-2050-KNK as
adispersioncentaining a component (D), and 18 gofmethyl isobutyl

ketone As An organic solvent were compounded to obiain an

&

alkali-soluble adhesive composition having a solid componen

1

other than

solvent being a

sollid compenent. The thus obtained adhesive composi

[
ot
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o

applied on a support using a comma roll coater, and

Lo obtals

de name, TAKARAZ

CoO.,

comnposition was applied on the EVA surf

with a s0ft laver obltained by laminating a 30 um thick BEVA film

film as & hard £ilm, and

the total thickness of that of EVA and that of PET is 105 um. The
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alkali-socluble adhesive filmhadathickness of 30 umafter drying.

On the alkali-socluble adhesive £ilm, a 25 pm thick polyethylene

[a—

terephthalate f£ilm SR-1 (trade name, manufactured by OHTSUKI

INDUSTRIAL CO., Lod.) was L

the thus chtained

an adhesive sheet with a protective film. Using
adhesive sheel, ;nfsfvation cf bump tops and a reliabllity test
vere carried out, as nenticoned above. The results are shown in
Table 2.
[(63107]
Bxamples 2 to /4

In the same manner as in Exasmple i, except that the thickness
of the support with a soft layer and the amcunts of components

ive sheets were

N S B o A
iabliity test

were carried cut. The resulis are shown in Table 2.

4

hﬂtheS&m%n@ﬁnezas;ulExammie]q except t

at PE/PET (trade
name, manufactured by FUJIMORT SANGYO CO., Ltd.} was used as the

r and an adhesi

csurface, anadhesive sheetwag Fabricated, andebservation

‘

of Dme top and a relia

are shown in Table 2.

ating a 50 pm thick PE film as a

Ty 3
ag a hard

1
)
[S
0
I
N
I3
]




]
T2

et
Ui

of PE and that of PET is 125 um.
[0109]
Comparative Example 1

In the game manner as in Example 1, excepl that polyimide

Example 1, an adhesive sheet was fabricated, and observation of

bump tops and a reiiablility test were carried out. The results

lw)

are shown in Table 2.

T

In the same manner as in Dxample 1, except that a support

in place of the support with a soft

I

i~y o o I e - T PO 7
carried ocut. The resul

~
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, adhesive on test
(pm/minute] bump .
' bump tops (Pleces)

i

Examplie 1

y
3
N

Exanple 2

.72 Good !

[8X3

Brample 2

Bxample 3 7.8 Good Good S
4.1 Good Gaod 3
7.8 ! Good Good 5
i
oLl { Good Pocr 3
Compas o . ' @
.8 Pcor Gooed : 1
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100 Circuilt ber

e

Ly Copper pillar
Solder bump
Alkali-soluble

S50fc film

Alkali-soluble

o adhesiv

Leonducto

expose a bump

alectrode. Then, we

or chip with

electrode

pump el

adhesive

on bump i

re sheet

Wi

imparting damage

L etching of an adhesive on
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le to put into a state

alkali solution makes
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no adhesive exist
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production of a
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[CLAIMS]

1. An adhesive sheet for production of a semiconductor device
with bump electrode, comprising a soft film and an alkali-soluble
adhesive £ilm formed on the soft £film, wherein the alkali-soluble
adhesive film contains (A) and alkali-soluble resin, (B) an epoxy
compound, (C) ahardeningaccelerator, and (D) inorganicparticles,
and content of inorganic particles (D) is 40 parts by weight or
more énd 400 parts by weight or less based on 100 parts by weight
of the whole amount of the organic substance of the alkali-soluble
adhesive film, excluding the solvent and inorganic particles.
2. The adhesive gheet for production of a semiconductor device
with bump electrode according to c¢laim 1, wherein the soft film

isapolyethylene filmoranethylene-vinyl acetate copolymer £ilm.

3. The adhesive sheet for production of a semiconductor device
with bump electrode according to claim 1, wherein the
alkali-soluble resin (A) is an alkali-soluble polyimide.

4, The adhesive sheet for production of a semiconductor device
with bump electrode according to claim 3, wherein the
alkali-soluble polyimide includes a structural unit represented
by the following general formula (1) andalso includes structure (g)
represented by the following general formula(s) (2) and/or (3)
in at least one main chain terminal:

[Chemical Formula 1]



- (1)
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whereln R* represents tetra- to fetradecavalent organic groups;

R* represenlts di- to dodecavalert organic groups; R® and R' may

v different and represent at least one group salected

fzom the group consisting of a carboxyl group, a phenclic nydroxy.

group, and a thiol group; o and § each

I's)
o
T
o
<9
—~

independently represents an integer

10; Y represents a

1
O

menovaient crganic group having at least one group selected from

adivalent

a2 sulfonicacidgroup, anda thiol
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organic group having at least one group selected from the group
consisting of a carboxyl group, a -phenolic hydroxyl group, a
sulfonicacidgroup, andathiol group; intheabove general formulas
(1) to (3).

5. The adhesive sheet for production of a semiconductor device
with bump electrode according to claim 3 or 4, wherein the
alkali-soluble polyimide has a phenolic hydroxyl group.

6. The adhesive sheet for production of a semiconductor device
with bump electrode according to any one of claims 1 to 5, wherein
the rate of etching of the alkali-scluble adhegive film with an
agqueous 2.38% tetramethylammonium hydroxide solution at 23°C is
0.5 to 100 pm/minute.

7. A method for production of a semiconductor device, which
comprises the steps of:

Jaminating a face of the alkali-soluble adhesive f£film side
of the adhesive sheet for production of a semiconductor device
with bump electrode according to any one of claims 1 to 6 on a
face of the bump electrode gide of a first circuit member including
a bump electrode;

leavingonlythealkali~-solubleadhesive filmof the adhesive
sheet on the circuit member, and peeling other films included in
the adhesgive sheet;

etching the alkali-soluble adhesive film with an aqueous
alkali solution to remove the adhesive on the bump electrode; and

electrically connecting the first circuit member with a
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second circuit member including a pad electrode by applying heat
and pressure, in this order.

8. The method for production of a semiconductor device according
to c¢laim 7, wherein the etching rate in the step of etching the

alkali-soluble adhesive film is 0.5 to 100 pm/minute.
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SHEET FOR PRCDUCTION OF SEMICONDIUCTOR DEVICE

ELECTRGCDE, AND METHOD FOR PRCDUCTION OF SEMICONDUCTOR DEVICE

of a senmiconducter device

~goluble

with bump el

adhesive film formed on the soft film is capable of

exoosing the

Hbump electrode without imparting damage to the bump electrode,

y of an adhesive on bump tops using an ague

reliability after filip

(Fig. 1}



