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Development of Next Generation Resist

(ArF, EB Resist)

Sumitomo Chemical Co., Ltd.
Fine Chemicals Research Laboratory
Yasunori UETANI

Photoresist is the key material for manufacturing LS Large Scale Integrated circuitll Because
minimum manufacturing dimension of LSI is decided by photoresist resolution. Photoresist resolu-
tion mainly depends on exposure wavelength. In the next generation lithography, ArF excimer laser

0 193nmOwill be used for exposure light source. We adopted alicyclic methacrylate resin for 193nm
light transmittance and dry-etching resistance. Chemically amplified resist system was used to achieve
high sensitivity. We also discuss about development of EBJ Electron Beam[l resist. Our EB resist is
the modification of PVE] Poly-Vinyl PhenolObased KrF resist. Our ArF and EB resist has excellent

resolution and profile.
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GaAs based compound semiconductors have been applied to a variety of electronic devices in the
field of telecommunication. It is because GaAs is superior to Si in terms of physical properties
such as electron mobility and resistivity, which are important to improve system noise and power
efficiency of devices in the wireless communication system. In order to obtain the device performance
advantages, in particular, hetero-epitaxy is a key technology right now. In our work, epitaxial
layers consisting of several AlGaAs and InGaAs are grown on GaAs substrate by Metal-organic
Chemical Vapor Depositiond MOCVDO In the growth of the wafer structure, a lot of ideas have
been found and surely improved the device performance. A review on the design technology for

hetero-junction field effect transistors in our group will be presented in this paper.
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Advanced Cleaning Chemicals for Next Genera- | Sumitomo Chemical Co., Ltd.

tion Semiconductor Device Fine Chemicals Research Laboratory
Masayuki TAKASHIMA
Naoki IcHiki

RCA cleaning is widely used to remove contaminants such as particles and metal impurities on a
wafer in semiconductor manufacturing. This cleaning is, however, said not to be suitable enough for
semiconductor devices of next generation. The great reason is an application of new materials such
as Cu, W, and Low-k film, most of which are corroded by the cleaning solution.

In this paper, we describe the problems on RCA cleaning from a viewpoint of material corrosion in
the application of it to advanced semiconductor devices. Finally, in order to solve this problems, we
propose our new type of cleaning chemicals with low corrosion.
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High Functionization of Polarizing Films for | Sumitomo Chemical Co., Ltd.

LCD and Their New Applications

Basic Chemicals Research Laboratory
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In recent years, the market of Liquid Crystal Display has been expanded because of the emer-
gence of new applications such as LCD-monitors, LCD-TV, PHS, cellular in addition to the dis-
plays for the notebook-type computers. We have been developing new optical materials used for
various applications of LCD, putting sheet polarizer technologies as a core science. This paper
describes the trends of these fields and the recent developments on sheet polarizers regard-

ing new functions.
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For the coming society of information technology, it is expected that the market volume of the
liquid crystal display] LCDO will be increasing more and more hereafterd The color filter is one of
the most important parts for color LCD’s[0 We have been working on the technology development
of high performance, high function and cost reduction as a color filter maker[

In this paper, regarding the technology of high image performance and large size panel for
note PC’s, monitors and TV's, we will describe the improvement of color characteristic for high
transmittance and high color purity, the development of the resin black matrix for IPS system
(one of the wide viewing angle technology) and the pillar type spacer which enables panel makers
to control the precise cell gap
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Applications Development of Advanced Alumina

Sumicorundum®”

Sumitomo Chemical Co., Ltd.
Tsukuba Research Laboratory
Yoshio UcHiba
Yoshiki KuroToBl
Ehime Works
Intellectual Property Dept.
Shinichiro TanAKA

Hisashi WATANABE

“ Sumicorundum®” has a homogenous shape, superior dispersibility and packing properties.
Particle size is able to be controlled from 0.3y m to 20y m. These advantages lead Sumicorundum®”
to promising material for sintering and filler applications.

Pore free sinterd body is obtained by using" Sumicorundum®”. It has high corrosion resistivity and

is suitable to semiconductor manufacturing parts.

Packing ratio to matrix increases by controlling particle size distribution. Therefore thermal
conductivity of matrix improved dramatically. Study on application to parts in semiconductor which
needs high thermal conductivity is proceeding intensivly.

In this paper we summarize the excellent properties of* Sumicorundum®” for applications in

relation to semiconductor field.
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Advanced Alumina“ Sumicorundum®”
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crystal phase a a a a a a a a
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Development of the Heat-resistant and Electri- | Sumitomo Chemical Co., Ltd.
cal-conductive Polymer Alloy Petrochemicals Research Laboratory
Takeshi Fuan
Manabu IsHIKAwWA

The features of the heat-resistant and electrical-conductive polymer alloy ASTEM™ are described.

ASTEMT™™ has high heat-resistance and good processability ascribed to polyphenylene etheil PPEQ
polymer alloy and shows the excellent electrical-conductive feature.

Among the various kinds of impact modifiers investigated, we found that the styrene grafted EPDM
showed excellent performances both with the impact strength and the heat resistance. Eventually the
superior grade of ASTEM™ having the good heat resistance and remarkably high toughness has been

developed for the IC tray use.

gooo

ooooooooomicoooooooooboo
gbooobbobooooboboboooobo
gobooobooon
goooooobicobogooooicobooon
obil1omooooboooooobooboon
goooooooog
goobooobobobboobooooooboo
goooicopoooooooboogoicoog
gobooooon

010
iIcooobooooooog

Dmmg

mpz ooooooooo

OOOOODDD

oooooooo goooootc

QFPOOOOE
Icoogng
0O0o0oo0ooooooo

oooocooop

50

ICO00b00ooogboboboobobooooooog
gboobdobooboboobobuoobboog
gooobOOooboOoboobooooboilicooooogo
gbobbooobooooobbobobobooobon

gboogbooooobobboooboboobob
gbobooobobobobbbobooobobobo
gogbobooboboooboomuboobomo
dgdoooooououoooobobooooboobooo
iICO000000oooooboooo

coooooon

iIcobooooicooopoooooooooooo
gbooobooooooboooooo
ICOO0D00DO000000O0OOESD Electro-Static
Discharge'"0000000000OICOOOO
oooo0ooo0ooooooooooooooooo
O0ob02000000000000000000

goiicoooooooooobooooooooo
cbhooboooooooooooooiicooooan
gooooooooobooOobbOOoobooon

iIcobooboooobooogoesboooonog
doboboooooooooboobooooooon
coooooicooooooobobooooboooan
goooooooooooooooood

oooo 2000-1



iIco000000000

icoooooooicooooooonono

Icoonoo

|CDDDDDV
@ TS

=) <=
<Coooooo

icooooo

Icooo0ooooooiicooooooooo

ooooooo 'CO0OM
0oooooo
Ic00o0o0oo

icoooogoicoooooooono

iIcoogoogno
@ e T P P P Pl P P

ooodo

— O0oooooo
ooooo

ood
gooo

cooooono
ooo

oooo

/
DDDDDDDS_Q L/

ooooooo

oooo 2000-1

gooooobooooooob ooooboooDbboooDbo

gboooiicoobooooooooboo200000

icOoooooicoooooooonoooesbbonog
gooooooooooolicooooooooooa
ICO00000000DDO Quad Flat Packaged QFPO
O Boll Grid Arrayl BGAMD OOOOOODOO
ooo

ICO000003000000000o000oo0
gboooooooooooesboboooOoOoonOd
gobooooooobooboobooobooboonoEesD
gooooooicobooooobooobobooooo
gooooooooiicooobooooonooooo
OooQrFPOBGAOOIDOOODOOOOOOOODOOO

coooicoooobooooobooobooboooo
gooooooooo

iIcoooboooboooooooboooooonooo
goicoooooooooooooooboboonoa
goob0ooooooobooooboooboooooo
gobobooooooooobooooooboooboo
gobooooocoooboooocboolicoboooa
gbooooooooooobooooilicooooooo
gooooooooboooo4b00000D00D00DO
0000o0oo"0OoooUooooooooooo
gooobooobolicoooooooobooboobooo
gboooooooooo

oooooooogoRd

0000000000 Ic0000
oooooooon oooooo

\ / }Fpgﬁag/&/ﬂﬂﬂﬂﬂ
) \

| [ \
// oogd \f
oooooooooooogd ooooo

gooooboooobooooooboooobo
goooobooooooobooilicooooooobooo
gboboboooboooooboobooboo

obooobooooboocooboooicogoo
gboooooooooobooboooobobooooonoo
goooooooooooooooooilicoooogd
gbooooboooooboobooooooobooboooa
gooooo

cooooooilicooooobooooboboonoo
gooiicoooooboooooooooiicoooo
gbooooooo

51



obooboooooooobob ooboboooboooboo

ooOoooocoOicoooboooboobcooooo
000000o0obOo0DmooOoo®ooooooo

goiicobooboogooooo

ODO000D00000DICO0000000000a0
gobooooooooOoooobooboz2bo00oon
gooon
O0moOoooooi10tto10°5QOsquInOm
oo
00Mooooooi10°QUsqiOoooon
@DOoo00oo0Ic0oD00000000oonoooo
oboboooboo0ooooooooooooooon
obooood
@O00D00IC000000001250013500
0001800 mooooooooon
@o0D0D0000D0000000000000000

0000000000 mooooemoo

gbobooooooobooooooboobooooo
oboooooooooooooooOoOoobooon
oooboooooooosoobooobooooon
ooompPEODOOOO

000000000000

PESO

) ooo 000000000000o
Or PPED
200 0D0000000000000 psyg
o ¢ 000000000
S e O
o %" poooo
R DU
140 [
g b o
T 10| POOOODODOOOD
& 100 - ABSD
- 0000000000000000000000000
- 80}
£ | PEO0O00DDOOO
40 |
20 +
0 . . . . | . . . . |
0 500 1000
00000kgd O
@Oooo

gboboboooooobobooobobobooo
ocBooobooboOoboooOooboboobooog
cBOUOOOOe0DbDOUOUOOOUOUOUUUODDO
gboboopooooboooobbboboborog
oogoooobobooooboobooobooboocesd
gboboboobobbobooobobobboooo

52

EE CoO00000000000000000

B ait
- “9.
By i
- #l [
] = A 1
4 = » ? :
v e
e oy, -
— l"
0.1y m 2
_a Vs

0000000000000000000
ooo

18 —
16 —
14 —
12 —

10 —

0000000Log QOsql O

\ \
0 10 20

goooooooooooboobooboooo

PPEOPSOODOOOOOODOOOOO
O0MHDTI OO0

180 %

mnBoooog

HDTO 1.82MPall D O O O

60 —

40 -

20 —

PS PPE
PPEC] PSO [J

goooobooobooobooooboooooboooa
gbooooooocooooboboobooboooooo
oboooo

googd 2000-1



@OOoOo0o0o0oooon
OOOPPEOPSOOOOOOODS8OOOOOO
0000000000000
OO00O00000000000O0O0O0O00O0O0O0
200 00000000000000000000OC
0000000000000 00O00D0000000
000000000000000000000000
0000000D00000O0O0O0O0D0O000000
ooo
®Ooooo
0000000000000000000CBO
000000000000 00000O00O000O
0000000000000 0O00D000D0000
00D0000000000000
0000000000D0000O0O0000000O0
0000000000000 000000003000
00000000000000000000000
00D0000000D000000000090000
00000000000 O0OO00000000EPDM
OSt-g-EPDMIIOO0O0DOOOODOOOOOOO0O
oooooo

IEEEl Ccoooo00O0000000000000

oooooooo
B \ \

60

. 0O0oo0ooooooo
\ \

20—

Izod0 000 O0UNOKJOm?0 0O

HIPS SBS SIS SEBS SEP St-g-EPDM
gooooooo

HipsOOOOOOOOO0OooOoao
SsBSOOOOOOOOOOOOOOOOOODOOO
SiIsbOO0O000ODOOOODOOOODOOOODOOO
SEBSOOO0000O0O0O0O0OO0OOOOOOOOOOOO
SEpO00000000000000OOOOOOO
St-g-EPDMOOOO0000000OOOOO0O0O0OOCOCOOOOOOOODD

coboooooooobocoboooboooooo
ooooobooooocooooboooobOooon
tbododooooooobooooooooobooon
oooooooooboobooooooooooooDon
ooobOoooOoboobooooooobooDbOon
ood

looooooooooooooooobonoon

oooo 2000-1

oooooooooooboooo oobooboobooooooo

ERNEl 0O0O00000

oooeOnOOO
ooogosoiicoooo
ppOOOOOO

60° O

oooood

goood
[0 80cmO O

oooooooo

EREEE 0O00O0O0O00o00oooa

oooooooo0osoemdd

x 0 ] yoQ
o | L
O | ! oooooon
ﬁ : op DOOOO
- x0O ‘o0
O : ' odO0OOODO
(] ! o
O !
DL : oo oo
: oooooo
rpoooooooo ooooo
x0 oo
O b NN
xooooooo <P
x [J
| | |

O==t=FHgo0000o0egm00

oobooob11o0000oboo0o0oobbooooo
oopoobooobooooDDDoDODODDODODDOOODbOO
oooooboooboooooboooooboooboo
goooooooooOoOoooboicoooooooon
goboooooooooooooooogodoad
oo0ooooooo0obooooDbOoO Sst-g-EPDM
goooooooooepbDMOOOO0ODO St-g-
EpPDMO0OOOOO0OOOO0O0OO0OO0O0O00OO
goboooodoooooooooooooboood
goboooooboobooooobooooooogd
goooooooooo

OO St-g-EPDMODOOOOODOOODOOOO
goooobooobooooodooooooood
oboOoooooicoooooooooooooon
gooooooooooooo

53



obooobooooooooboob ooboboooboooboo

ggoo

godogobooooobooooobooob
ggodbooobouobobouobobooboo
ooooobooooboooboboobOobobomooo
D°M00000000000oooooooon
gobobooooboobd

goobobobooooobobooboobo
oo0ooooboboOoboOCAEODODODOODDODOO
gobobooooooobooboo

oooooboobooooobicobooonog
gbobogobooobobobboooooobobobboooo

gboobooooooooobobooooooooooo
oooood

ooooOoooooocOOoOooooobobOOooo
ooboooooooooooocoobooooooOoo
ooboobooooo

gogo

1000 00 00, 0o b0 oooooooog
ood, oooooiesod

2000 00, Ob0bOobOoooo, 0374, 0140
23119890

goooo
Takeshi Fuin

goooooooobooo
oooooooo

WY coooo

54

PROFILE

oooo
Manabu IsHIKAWA

oooooooooo
oooooooo
ooooo

googd 2000-1



Juboguboguod

gooboboomib obboooobo
ooo D00

Color Reproduction in Soft Copy

Sumitomo Chemical Co., Ltd.
Fine Chemicals Research Laboratory

Kiyoharu NAKATSUKA

Permanent images on photographs and printings are called hard copy, on the other hand tem-
porary images on displays are called soft copy. According to the recent wide use of computer
networks, manipulation of images in multi media becomes widespread. Then new subjects on color
reproduction are raised, and are being extensively studied. In this article, the color reproduc-
tion concerned with solid state imaging device and soft copy is described at the colorimetric point

of view.
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The Study of Color Management System for

Color Proof

SAKATA INX CORP.
Graphic Art Laboratory
Masao Kumui
Tomiko Suzuki

In the way of transformation of digital color information from in-put devices to out-put ones, Color
Management System by using ColorSync® and ICC Profile has now attracted a considerable atten-
tion. However, this management is applied to a few system of Direct Digital Color Prooferd DDCP[]
which simulate the color of printings, with undesirable color reproduction.

This paper describes the design of color chart for ICC Profile which is based on the investigation
of the stability of out-put devices as the result of taking up the problem in Color Management System.
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Rotary-Atomizer Type Exhaust Gas Processing
Equipment

Sumitomo Seika Chemicals Co., Ltd.
Gas Engineering Div.
Kenichi Mizokawa
Takakazu NAKANISHI
Michitaka HisHIlkE

The rotary-atomizer type exhaust emission processing equipment of SUMITOMO SEIKA CO., LTD.
is the wet type exhaust gas processing equipment including a rotary atomizer which has a significant
gas-liquid contact efficiency. This is high performance type gas-liquid contact equipment in which the
micro and uniform bubbles generated by the high speed rotating rotary atomizer in the absorbing
solution, and causes the high level gas-liquid contact efficiency to absorb and remove the harmful
gas. The exhaust gas from a semiconductor manufacturing machine has harmful gas. The rotary
atomizer type exhaust gas processing equipment continuously removes the harmful gas to a level which
is lower than the Threshold Limit Value. Recently, because the exhaust gas from the semiconductor
manufacturing process are increasing and diversified, the pipeline to the exhaust gas processing
equipment frequently produces problems such as blockage. This blockage problem in pipelines is
sometimes the main-cause of reduction in the productivity of semiconductors, and therefore a pipeline

system dealing with this problem has also been constructed.
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The Importance of Security and Security Policy | Sumitomo Chemical Systems Service Co., LTD.

in Information Society

Kazuo Yukiura

| explain the importance of security in information society and what types of security threats.
I present recent examples of actual security breaches both inside and outside the company. The first
security measure that should be undertaken is to establish a security policy for the enterprise. Each
item of security policy is explained, providing high-level and low-level examples. Finally I explain
ISO 15408, an international security certification criterion.
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Developments and their Applications of Auto- | Sumitomo Chemical Co., Ltd.
mated Systems for Organic Synthesis Organic Synthesis Research Laboratory

Hideho OkamoTo
Atukazu IwaTa

Versatile automated systems for organic synthesis have been developed in order to increase the
efficiency of chemical experiments and reduce the amount of the chemists’ work involved therein.
The design concepts required for our systems aré flexible” and' integrated” independent of the
developer’s tastes: Flexible” means the use of commercially available softwares and hardwares.

“ Integrated” means thatl 10synthesis and analysis zones are linked in the system, and] 2[Jobtained
data should be commonly applied to from laboratory to pilot plant, or even commercial production.
Our two types of automated systems based on the same design concept are explained. One is a PC

O personal computerdcontrolled system with DCS%l distributed control systemOfunctions, which
manipulates 50 to 100 inputs and outputs in both analog and digital quantities. The software of
FIXODMACS™ was used for its SCADAI supervisory control and data acquisitionOdsystem. Another
system is a robotic workstation for optimization of reaction conditions, which can perform 16
different reactions simultaneously. The range of reaction temperature is from 0 30 to 1600 .
Typical reactions executed by our robotic system range from oximation, N-t-Butoxycarbonylation,
alkylation, and cyanation to Grignard reactions. The related topics including the algorithm of reac-
tion optimization, combinatorial chemistry, and microreactors are also discussed.
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Sumitomo Chemical Co., Ltd.
Process and Production Technology Center
Yoshiyuki Enbo
Tadahiko KingosHI

A General Correlation Curve for Dust Cake
Filtration in Solid-Liquid Separation

The permeability of dust cakes on a filter in solid-liquid separation was studied theoretically and
experimentally. The study investigated in particular the effects of particle polydispersity and shape
factor on the permeability. In the experimental study, water permeability tests were carried out
on six different types of powders including monodisperse spheres and various polydisperse non-
spherical particles. Using the parameters derived from a theory that took into account the effects of
the particle polydispersity and particle shape, all the collected data were found to correlate well with
the dust cake porosity ranging from 0.3 to 0.7. The results suggest that the well-known Kozeny-
Carman equation is not applicable to fluid permeation through particle layers having wide powder
size distributions or irregular shape. With the proposed correlation, the permeation resistance of
liquid across powder layers consisting of non-spherical and polydisperse particles can be quantified.

The correlation is useful for the design of filtration devices for colloidal suspensions.
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