Al aT e IRl aauasitadnenauna T iuendsa oty

L
AULINENINYINS
ARIANTAUNNINGIAY

Mfmuﬁtﬂudqmﬁﬂmﬂamwmﬁngmw&fuwﬁﬂnmwm
Aavirt latiail
inmminaia ﬁﬂaﬂnﬂﬁmﬁﬂa‘ﬁu
‘Iul.'lél’. 2534

ISBEN 9T4-5TB-B96-9
T SR Y ':;ﬂ'mqnﬂﬁm*ﬁﬂmﬁa

TA131{590¢



SYNTHESTS OF PHOTOSENSITIVE NEGATIVE RESIST
CONTAINING PARA-FPOXYSTYRENE

ﬂuﬁﬁwﬂw§Wﬂ1ni
SLMONIR) MuMANgINY

1891
ISBN 974-578-696-9



Thesis Title Synt.hesis of Photosensit.ive Negative Resist

Containing Para-epoxystyrene

By Mr. Pramuel Thongnit
Department. Petro - Polymer TInterprogram

Thesis Advisor Associates Bnofessor Supawan Tantayanon, Ph.D.

| \ .’/

Accept.ed bwthE Gradiiate Seheal. Chulalongkorn University

Partial Fulfi a Master’s Degree.

of Graduate School

sassarakich, Ph.D.)

0 w'}a%&ﬁﬁfw%'a Vi 5 ¢

tAssociate Professor Suchata Jinachitra»

------------------------------

{ Prapaipit. Chamsuksai, Ph.D.)



dazuan maeiad :  naieRIRRNRnTIaE Ldouailia s nauue I Enan-

#eln5u (SYNTHESIS OF PHOTOSENSITIVE NEGATIVE RESIST CONTAINING

PARA - EPOXYSTYRENE) 9.7U3NH7: 5A.AS.AN7590  GUADTUUA, 140 injq,

ISBN 974-578-696-9

AN LRI EIATN g naaznausa AN o ey
Tulilnana Tapianadonsn Sansnanengaidle ulna lasy
ﬁ’m"i‘tl'lﬂﬂﬂﬁmﬂ';ﬁ'mﬁ‘ﬁﬂﬁil"uﬂ e T T T r S oy TR T iy O s A e
wAieu UaEnauiin & Ao LA Baduanonasn e lsuifwiuey 2-Mialefia-

Toilua ﬂﬁﬁ%ﬂ-m"'ﬁqh i w2 Wil uiiananl iy ming Lalas Tusdwndiy
Timnnan lawiiadlatu gLl dhas Aanainanaea Lsusfia-
fiaAaa 1A Hﬂnuﬁﬁuuu']mqﬁ

rAaE ROt e TR s

dlaSu  wazmadnaRanls
pAnARR LR wazaa) Anania e
drunmmn Lo bimeiiamoaun ihRou wazATSUBU-13 TRRDS-

wanwuaney i wes uwnddl

AULINENINYINS
RINNIUUNININY

= = o, J
M L Avam ﬁaﬁmﬂmu jwn WD X & (K'
muodoildn ?@—' o

AT Aljeria _ =
4 3
PnvfAnmn .....2532 muNoveonimlinm ...;L"W oAorirad”

-------------------------

Sufisfan1913 B ALTANAITIY e %




P & 5

PRAMUEL THONGNIT : SYNI'HESIS OF PIOTOSENSITIVE NEGAT IVE RESIST
MNTAINING PARA-EROXYSIYRENE. THESIS ADVIZOR : ASZOC. PROF.

SUPAWAN TANDAYANON, PH.D., 140 PP. ISBN 974-578-696-9

synthesized. They were poly(p
styrene). In case of copolymed
were attempted. The roud ese compounds is nowvel.
There were five successiv loromethylation of
2-phenylethyl bromide ¥l chloride was carried
out. Subsequently, i p=chloromethylstyrene which
was the moncmer used fo thylstyrene) and

poly (p-chloromethylstyrené-ce fane). C \ version of the chloromethyl
group to the carboxaldehydd gréup - d and, finally, the
carboxaldehyde group unde o form the epoxide group.
All the synthesized Ctfipeunds—were-chasasterseed iy {the spectroscopic

techniques : IR, " HHE pectioscopy; etc.

']

ﬂ‘lJEl’J“ﬂEWliWEﬂﬂ‘i
QﬁW&Nﬂ‘iﬁumﬂT)ﬂEﬂﬁH

~ Z ‘C
& 1)1 11-#1&4- lwﬂ;yﬂ“ o ﬁ{‘_\
main & 1»!119’.1&1? .............. s ';mmn _ W W

413 _,___:Ufim :m?l ............

Unpinm ... 2523 muilosooendinlinm . faa ol !.‘ "1*‘"”7

)
a'tuﬁnﬂnmt-\-mnﬂ'inmﬂu e R i




Acknow ledgement.s

Firstly, I'd like to express my sincere appreciation to

Assoc. Prof. Dr. Supa Tantavanon, my thesis advisor who
% pdops  techniques concerning my

?‘"n‘h ,15/
eKRENS 11 ing the research, and proof

gave me valuable
thesis, various
of my thesis.
characterize

hue for his kindness to

I’'m vergy' gght @il .o Assaey Prots Dr.Suda Kiatkamjornwong
for some papers, te for translating Japanese
.Prapaipit. Chamsuksai for

or their kindness. The special

language into
her suggestion
thanks are also
their valuabige c

Final ‘f'., : fG M -'":. Anuporn  Worakarn and

the thesis committee for

Mr. Patipol nrn for heir suggestion, Miss Somchai

s L) 30 MR P i

rasearch work, and Ep everyﬂne who has mnt.ril:ut.ad some

@WWWW@WGW-



-u-lﬂ-h

wowWw W N e

BoowW

¢ 1.1.1.5 aval of 810, .ivivviiiaaes

FHJEI’J ww@wma%m

2 A 11taratuqr review of nagaL:vv ......

A Nﬂ‘i“-ﬁ%ﬁ%‘lﬂ@‘%ﬂ’}ﬂﬁ F:

1.2.2 X-ray sensitive negative resists ...... 10

F - N

1.2.3 Photosensitive negative resists ....... iz
1.3 ‘Objectives for this s8tudy ...ceivesssisnsvanas 19

I1. Theory
2;1 REBiSt-B ------------------------ L R I B A 21

2.2 Classification of resists ....cc.eevennecrnnsns 21

Iv



CONTENTS (continued)

2.2.1 Positive resists .................. - |
2.2.2 Negative resists ............... S e . 22

2.3 isti aramet.er of resists ..... T |

2.4

....... sesssssscess 28
............... caes  2H
................. crrea. 29
....... sesssssssnss 20

2.5 1% jat. ive resists .... ap
--lo-----l-irl ------ 3{}

2. 5‘.2 X-ray rasl o e e e e az

A 14819 W‘ﬂ%ﬁwm T M0 55
"ﬂﬁ‘ﬁ'ﬂ“‘ﬂﬂ‘imuﬁﬂﬂmﬁﬂ

3.1 General information ..............0.u... varevn 88
3.1.1 Instruments .......... A NS 35
3.1.2 Chemicals and solvents ........... sases 3G

3.2 Purification of solvents and chemicals ....... a8

3.3 Experimental .......... B R e vennnswass 3O

3.3.1 Synthesis of p-chloromet.hylstyrene .... 39



VI

CONTENTS (continued)

3.3.1.1 Chloromethylation of

2-phenylethyl bromide ........ H9
hydrnbrmmat. ion of

t.hylrbenzyl chloride
1&225:;;:::ue¢hylstyr9ne e L

hloromethylstyrene)

h styrene monomer 42

gat.ion of

............. 43

st.yrene) and their

Ty yw omet.hy Ist.yrene
................ sasae AR

3.3.3.1 lai.lcm

ﬂ‘UEI’J ‘VIEWI%%%F lstyrone).... 44

3.3.3.2 Car lat.iun of

ARIANN 3N Nﬁﬂ%ﬂﬁqﬂ‘ﬁm

~CO-SLYrene) ....cevivecncccns 45
3.3.4 Epoxidation of
poly (p-carboxaldehydestyrene) and their
copolymers, polyt(p-carboxaldehydestyrene

3.3.4.1 Epoxidation of
poly ip-carboxaldehydest.yrene). 48



VII

CONTENTS (continued)

Page
3.3.4.2 Fpoxidation of
poly (p-carboxaldehydestyrene

DBl YPene) . iihhiiisivaisi s 47
3.4 Test for . ‘ P f/’ s of a resist ...... sie A8
cuat.1 ........ SR e 48
......... srsasansa A8
............... 49
3.5 Chifraglc - pers, and polymers .... 49
rEd T IR) mehsiement. . .. ... SeRe 49

onance (NMR)
..................... 49

3.6 Analysis’ Seomposifiion .............. 51
3.6 L Determinatjon of chloride in polymers.. 51

AU ’J %Eﬂ%@%ﬂﬂﬁ by

lmchfmd Volhard IB R - |
Element.al analysis ........ 51

3.6.2 Determination of epoxide content by
modified Iodometric method ........ wwsie B2

3.7 Preparation of trimethylsulfonium chloride



VIIT

CONTENTS (continued)

Page
IV. Hesults and Discussions
4.1 Synthesis of p:chloromethylstyrene ........... 53
.................. e CEyR

R YT

........... PP e )

4.3 opomethy lst.yrene)
Bl -co-styrene).... 88

4.4 FEgoxidatie ¥ (p-carhoxaldehydestyrene)

ang . their copglyme

ﬂuﬁwwwmm ............ “
QRMHATAUURATNEINY - o

References ..........c... iaie e A e e e e e Sl e s e r e 11z
Appendix

T smsoammid i s wa e aiad s 5l B A e e 120

L sw e T R AT R saewne: 128

TEE ononmmimmm o mim o m cmmn T P -



IX

LIST OF TABLES

Table Fage
1.1 Negative X-ray resists. ... ivicvivnsvinnrnnnnnnnns 11
3.1 Polymerizat.ion data for p-chloromethylstyrene and

3.2

3.3

3.5
4.1

4.2

p-(2-Bromoethy

4.4 The assi t for t.-hF‘ spectrum of

M@?%E&%ﬁw B o

mlgnment fiil" the 'H NHR spect.rum
AHERFTHHNTIREIR - -
The assignment for the IR spectrum of
polyip-chloromethylstyrene).....c.ocviiieiiiinnennns 73
4,7 The assignment for the "H MR spectrum of
polytp-chloromethylstyrene)....coviiicinnncncannss T4
4.8 The assignment. for the IR spectrum of

polytp-chloromethylstyrene-co-styrene)..... L R TH
4.9 Polymerization data of poly(p-chloromethylstyrene
=CO-SLYYBIEY il a i i wa s AR e e e ke e s a1



Table

4.10

4.11

4.15

4.16

4.17

4.18

LIST OF TABLES (continued)

Page
The analysis of molecular weight, and glass
transition temperature (T ) of polymers..... cuismawe BE
The elemental analgsis of polytp-chloromethyl
styrene) and_p .'.nli'i#f hethy lstyrene-co-styrene) 83
Determinata@n or ch e f,_b t. in polymer
................. 84

xk‘ their copolymers. 90
B e i ot
2 spect.rum of

.......... 28

pgly{ 4!5 oy st a :’ 4 E-tnﬁrrﬂ‘nﬂ'

ﬂumwmwmn‘s

awwmnimumawmaa



XI

LIST OF FIGURES

Figure Page
1.1 Photolithography using a negative resist .......... 2
2.1 Schematic outline of photoresis use .....cvvvvveens 23

2.2 Sensitivity and ast. for negative resist ...... 26

2.3 Spin coating @ rondght's d physical factors

s on bhe wafer ..... 27

3.1
................. 40)
4.1 e 1l - F22 ‘ “--.-." anzyl chloride
RN VR NN . L &0
4.2 o f sfedt fugab ol A bremocthy 1) benzy 1
................... 61
4.3 dpe “Esphen#lelhyl bromide ....... 62
4.4 % EpEe , f p-t12-bromoethyl)
............ 63
4.5 VHRTCPCT Y- spectrum of p=(Z=prpnoethy |
................ O B4
4.6 Mass s m of p-t2- t.lwllhtmzyl chloride .. &5

T

mmmncl ) sp?:t.run of p—chlurmethyls rene ... T1
W’T&WW%W*&EI‘“’ i
a0 'H MMR(CDCL,) spectrum of
poly(p-chloromethylstyrene) ......ciccvviiiinnnnn. 76
4.11 IRifilm) spectra of poly(p-chloromethylstyrene
-co-styrene) with different. feed ratio of
p-chloromethylst.yrene and styrene : a,b,c,d and e.. 85
4.12 'H NMR(CDC1,) spectra of poly(p-chloromethylstyrene
~co-styrene) with different. feed ratio of
p-chloromet.hylstyrene and styrene : a,b,c,d and e..86



Figure

4.13

4.14

4.15

4- 16

4.17

4,18

4.19

4.20

4.21

XIT

LIST OF FIGURES (continued)

Page
DTA thermograms of poly(p-chloromethylstyrene
-co-styrene) : a,b,c,d and e, and
polytp-carboxaldelhydest. yre T S BT
IR(KBr) s : btnxaldahydest.yrene!.. 92
IRtKBr) '@Idphyde—co-st.yrene [
f p-carboxaldehyde
............... 23
conversion of
ious times 10,15
.................. 101
Graphs offfer ait i oo g ; A B a s AR . 102
IR(KBr) sp epaxystyrene) ........ vew 108
¥ . 1 i gopa, and ...... T —— 104

DTA thermograms of poly(p—epoxystyrene-co-styrene):

@‘uﬂﬁ NS NEAD ..

b) €poly ( p-canboxaldehydestypene

QN TRAS ARG . ue



i
cm
Mm
A
Fig

KeV

q

ABBREVIATIONS

et.hylacrylate
glyveidyvlmet.hacrylate
glyecidylacrylate

noltidiallylorthophthalate)

lorgasfglated polystyrene
¥ chifsemetly |st.yrene

azole)

lromat.ography

mﬂumwvmmmmm

High Parfn ce Ligquid rﬂnat.ography

ama\mim%m'mmaa

Joule

contrast

square centimeter
micrometer
Angst.orm

Figure
Kiloelectron volt
charge on electron



'i;mﬂym%ua

Gix)

ABBREVIATIONS (conbinued)

density of the polyvmer
part. per million
Chemical shift.

I // absorpt.ion

iAok the filn

in the resist layer

lecular weight. of

opt.ion coefficient at a

]

it

¥

singlelyy

d ﬂumwwiwmn's

doublet. of doublets

ammnimumwmaa

sec.

min.

round per minute

second

minut.e

glass transition temperature
polymer

pound per square inch
Retention time

Retention volume

X1V

t.he

{5 pI‘Cﬂ.UGEd per 100 eV

given



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

