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=& : Acrylamide (AM), diacetone acrylamide (DAAM) ¥ acrylic acid(AAc) & AFg-3lo] =84 =g
A5 AZ31L, 4—azidoanilineS WH33197 azido” |5 1AF BAKE] E18F AEA LEYRA|AES A2 AT
AME %07 313 DAAME 3TFAZ ARS 358AE d3ta, F7HaAR 4,4’ —diazidostilbene —
2,2/ —disulfuric acid sodium salt(DAS) & &35} o] A LEHAAEES AZsl F T LEHAAAES] 7
F58E skl EEAAES] azido?] 1 mololl Whak 33542 Al Akl azido”1E 71 /7]
9] 797} bis—azido? [ 7F o) EAIRL} oF 40 Fx= 9431 713438 vERIIck 274 110 um 2719] 98
RS e Aol GARA TEHAAES AREste] P10m, magite) v Ao A=) glo] A
3 Helo] dxlo] 5 W|EYAE negative XEHANER F-go] 7|rerh

Abstract : Water—soluble terpolymer of acrylamide, diacetone acrylamide, and acrylic acid was prepared
by redox initiators in aqueous medium. One component photoresist was synthesized by reaction of terpolymer
with 4—azidoaniline. By blending the aqueous acrylamide/diacetone acrylamide copolymer solution with
bisazide, 4,4'—diazidostilbene—2,2'—disulfuric acid sodium salt, two component photoresist was prepared.
The photosensitivity per azido group unit mole of one component photoresist was 4 times higher than that
of two component photoresist. The dot—type pattern was successfully achieved with one component pho—
toresist at low exposure energy, which is prospective to be used as black matrix negative photoresist.

Keywords : negative photoresist, azido group, photosensitivity, black matrix.
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Hr} 735 o] 958kal 2 Jste] wE Aot s WA ¢
on, A7) BEAdo] 945k B oz de Akgwo] gkl
Hitachirl= azido7]2] 3HE2-S- ©]8-519] bisazide 3=} poly
(acrylamide), poly (vinyl pyrrolidone) 2] =84 11415 2335]0
T8 TEARAES MESIIET, ol T PVA-SbQ
Alel] v)ste] ©ees] E3Eho w2 TEHXNER AME ¢ Qs B
AL AU ek AdF o wol o] g8k bisazide SHE-E
4,4’'—diazidostillbene, 4,4'—diazido—benzophenone, 4,4'—di—
azidobenzalacetone, 4,4'—diazido—stillbene—2,2' —disulfuric acid
disodium salt (DAS) 501 QLk'O™" o]&fdt azido” [i= W& F=a10]
nitrene®] AT 11, S5 AA WE2o] 2J3) singlet state®] nitrene
2. ox} ol91-g HAISIA|RE QHFY3E triplet state® o] ¥Ith o] triplet
state?] nitrene®] TFEA}Q} 7} E o] negative FEHA|AER 0]
SHth olget Y-S o] & TEHAAE:
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Poly (acrylamide) & W34 84 1EAZEA A% 40|
£013}a1, diacetone acrylamide (DAAM) &} 3=53610] IEHA A
B Agay k07 o] FFFHAE A7) ot ok 3

7H F-80) §43] "olX|= reciprocity law failure B4 714 1L

Tk olfdt AL azido BEES BrhwAR AMERs 73Sl
£ Uit dojdtia Wy §lom, DAAMS] %2 AAFIE
= olgfdt AL T RITkL 24 Qiok R mlebd] EEnps
A9 eirct 2 22 Y-S s |k 8K e
TV Heke-#e] ki 348 EEHAXAEE DAAM thal 3%
A= 1—-vinyl—2—pyrrolidone (VP) & ARE-3FaL QUth

2 JdFM= acrylamide (AM) & /322 skl DAAMT}
acrylic acid(AAc) & &A= AMEsE A adsd
4—azidoaniline S @AES =43 A LEHAAES Az
ato] FA717F okel el E Bt &S FoluA} sith

T8N IEYHAER YRR AREI s AMS T
©% 3tal DAAMS} VPE 3 d#AZ & 784 353845 34
skaL, F7F Al 4,4'—diazidostilbene—2,2'—disulfuric acid
sodium salt(DAS) & AHE-3to] o diA TEHASES Alx3}
o] ARl TEHAAES] 7HFEAI T v|wsigick
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A, FEoo| ARESE WA 2 acrylamide (AM; Kokusan
Chem. Co., Japan), diacetone acrylamide (DAAM; Fluka
Chemika, Switzerland), 1—vinyl—2—pyrrolidone (VP, Tokyo
Chem. Ind. Co., Japan) %! acrylic acid(AAc; Junsei Chem. Co.,
Japan) & ARgSIG o F53r JWAIAE ammonium persulfate
(APS; Shinyo Pure Chem. Co., Japan) 2} sodium sulfite (SS;
Brothers Chem. Co., U.S)E& AM-3to] 353 3isict 37t
WAZ= 4,4'—diazidostilbene—2,2'—disulfuric acid sodium
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salt (DAS; Tokyo Chem. Ind. Co., Japan) & AFg-slom, 3=
A AAE azido’ 1S =YsH] 91819] 4—azidoaniline (Aldrich
Chem., U.S.) & AF8-315IH

S M= 974 2919 AM, DAAMY AAcE S50 &
et (7 wt%) 30 CollA] 7HAIAIQI APS9F SSE g 9] -7l
1|7} 0.12 9 0.06 wt%7}F H5F T4 F 24131 Hhgsie] 35
A W AT TAE AZSh
Azido7| £ TS HEA 3.5 wt% T8N 14.3 goll 4—
azidoaniline 0.05 g-& Y3kl AF2oflA 24417} ¥-335)71 oA =
of I W o3F F3lo] uHg- 4—azidoanilineS AAst] A
T GA ALzl azido” |7} 3R S RAIE AlZSIRITh

BAM  F2oka)| o] [Me8-2 high performance liquid chro—
matography (HPLC; Beckman System)Z o]-&3fo] W=k =
Fof| W HPAE F8te] mRkg TS oFS ARSISIcE &
Z3A9] P2 PC—NMR (Varian, Unity +300) 2 15491
o B2 ultrahydrogel 250—500 AH-S 23k Afw) 9
ErlET9)(GPC, Waters 510)& ARSIl Z7313c) o] w] &
M2+ 0.1 M NaNOs/acetonitrile (80/20) 0.7 mL/min®] =7
ofl A S7g3t3ich

=g Bakso] EY9 azido’]= FT—-IR(Jusco 620 V)
2 Fglgpglon, g2 UVAHER (Shimadzu UV-2100)&
ARgste] 717 s 0] ARAE 2Hdste] SAsgitk

ZEEY. S o838l 1PIES ARISIE], g
Tl wE A & XEARINES] FA 2 o] FARIE T3
t} 98 A" gL =37 (Midas M410, 254 nm) 2} CRT &%

WiER g SRS ARSIl 1 % W 5L 1RSI,

m]

A Y EE
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S Y. 8 IEYHAE AXE 98] AMe DAAM
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AM VP AVC

Scheme 1. Copolymerization of acrylamide, diacetone acrylam

ide, and 1—vinyl—2—pyrrolidone.
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ADCEEEAe] T2 PC—NMRZ ZARBIGIET], AM ©9]9]
o= FhRdr)o] gk ¥=7}F 179.4 ppm, DAAM ¥-9]9] o}
v FlRd7)e] €4 937} 175.6 ppm¥} 7HRE 78] BhA )
A7} 213.6 ppmell 22} YR opn|= kg 719 9] WA
7} 2.6 1 1.00% 51 (2.4 : 1.0) 2 #12] LABIAL) o5 &
3% A= Table 19 YeRYSIth DAAME 50 mol%7H
delol® FETAE eSS vERler, 57t 0.2 g/dLelA €]
HIA S DAAMY] ghgo] Asrs SIStk AR ftak=
9] T AR A% ST stk viEest
F7keh= @4 DAAMS| §o] 1HAadrs #Akd #irt &
opx|7] Wi oz A7FECE AeE2 vike A & HPLCE
27) A S dRslo] AR S A4S & Sk wks AR A3t
of wlgl 8ARWIA FAS T/t dojukar, wESARIo] 16413t ©]
= 99% ool AEE-S JeRltHFigure 1).

FEIA(AVO) 9] TE2E PC-NMRZ ZARBI=Y, AM
2)¢] opu= kR d7) 9] B4 9]=17} 179.7 ppm, VP ©:]¢] 7}
Jg719) ghA 937} 178.87 178.7 ppmell zHzt vhehyit) 3=
HWAR7}F 2.35 1 1.02F FYEN]) (2.4 : 1.0) 9} A AXsISITk
VP €919 7kRd719] gk 997} F R vl A 353
A U] VPegle] o 2%t Zlow FEg wkeAnIzE AMTt
VP7} 712} 0.663} 0.170]7] wlito 2 saketh AVCe| ¥xl&
(M)2 5870]9 om, Hxef B3r= 1.82 ADCe vls)] FA o
ERgton] AgHE2 99% oldolqlth st wEAl ADCS}
AVC= 37FAIR] DASS} E3tsto] o] diA EEHAAES A
Z33eh

AR azido”1E EeV] flete] AMP DAAMS] 353 £
o= Scheme 29} 2ol AAct] S-S A(ADAT) & E4Js)

HZC:C‘:H APS/SS
oA

¢—o Distillate Water

NH, NH oH
| n,
Hjc—t‘:—c —ﬁ—cm
CH; 0
AM DAAM AAc

32
=
>

FlgEAle] BARA) S 120002 ZTKsiglon, B
o B 45% FEUA ADCS wlZaigich Hekgo] 99%
1491 ADAT—Az tle] WAl 24ul= [AM]: [DAAMI: [AAC]

O

Table 1. Copolymerization of Aacrylamide and Diacetone
acrylamide at Various Feed Ratio

Sample [AM]/ My nsplc :

name  [DAAM] (x10%) /Mh o gp ) Conversion
PAM - 820 38 2.3 -
ADC-1.0 1.0 870 46 21 > 99%
ADC-1.7 1.7 930 42 2.1 > 99%
ADC-24 24 570 3.8 26 >99%
ADC-3.0 3.0 740 3.4 30 >99%

%CHg —CcH HCH; —CH a—fCH? —cH a—
X v Zz

Polymerization condition : 30 C, 24 hrs. Monomer/APS=100 : 0.12 (wt).
Monomer/SS=100 : 0.06(wt). PAM : poly(acrylamide). Ubbelode
Viscometer : 25 T, ¢=0.2 g/dL.

100 7y & L T
r, £

—o— Conversion of DAAM
—0— Conversion of AM
—+— Total conversion

80

60 |

40 X

Conversion (%)

20

0 5 10 15 20 25
Polymerization time (hrs)

Figure 1. Conversion of acrylamide and diacetone acrylamide
(Sample name : ADC—2.4).

Room Temp., 24hrs

NSAQNH?

Azidoaniline

C—0 | — C—0 T:O
r|~|H2 NH OH fol=]
" @
HC—C—C —C—CH; NH;
CH; ‘c‘)
ADAT-Az
My

Scheme 2. Terpolymerization of acrylamide, diacetone acrylamide, and acrylic acid and reaction of its terpolymer and 4—azidoaniline.
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o] ADATS®} 4—azidoaniline®] ¥ E3}o] HAKzol azido
718 EY3tHScheme 2).

ADATE opA|Eef| HAE 11, 4—azidoanilines E3|E 22 1]
WS- 4—azidoanilineS A|A38I] azido”7]7} AR =9 A
FeTAADAT-A2)E Atk ADAT-Az2| azido7]i= FT—
[RE 213l 2116 cm ‘ol azido71¢] 54 977} 2+
o2 FRIGGITL AT ofn|= A3 B4 73 v gk

. o] A7 g oA 4—azidoanilineT} AAcS] HEZA F
kgl 28k ofn|= Afte] FAJER] kil salt eI EAlsh=
07 FetEn) AARE ©11% azido”]2] RS UV 414
712 olgalo] Akl 4—Azidoaniline] ol 4 49391 254
nmollA 9 FFEE Al ADAT—Azo] £A5k= azido”]2]
okS Arelty. 1 A3 ADAT—Az 1 goll EA8R= azido?]=
0.14 mmole] itk

ZUEN. F53H) ADCSF AVCel 37huAlel DASE H7fst
of £33 o diA TEAALES AXBIGIT) o] o dEA XE
HAAAES) azido?|E =3 A7A LEHAAESQ] ADAT—
Az FHFEAS ALY A7kl ADAT—AzS) azido”]
= 300~400 nm ¥432] WS- 54519 nitrene®] AAJEOZ ne—
gative XEHAAER ARgo] 7hssitt 33 T} 4
TodAE o] Bl F7E LojuA] 947 Wil 365 nm 3}
Ao UV w3715 AMgae] i & Zulegie AMgslo] 2
EAS nFslith AuA 0 7 negative EEHAAES] A8
o] 50%7} ¥+ FellUAE F4-8-Ad (photosensitivity) 2. & U}
ERiE!

ADC/DAS®9} AVC/DASH ZEHHAAEE 5092
A 11 mW/em®e] JA71elM 25% FEe] wgrzto] e
st FA719h wgAIgke) o) mgeliA7E Ho® 9] F A
o] MFEAL oF 98 mJ/cm? AT

ADAT-AzE azio?)7} 254 nmelx] Hdf E55 Jehj==s
254 nm FLE ARSlo] s Sl oA EEHHAES]
AJEA TEHAXRES] oA thst Jukris AR
Figure 201 YERASITE

opA|Eolz o] = (ADC/DAS) A2

A S FUEH (67 ¢

LN Kt o\ oo
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sl HdYEY

1.0

/35 0.8
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£ o6}

k3t

©

£

Q 0.4F
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2 —+— ADAT-A7
0.2}

g : -a- ADG/DAS

-+ AVG/DAS
0.0 ‘ ‘ ‘ i
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Exposure energy (mJ/cm?)

Figure 2. Insoluble fraction of ADAT—Az, ADC/DAS, and AVC/
DAS.

B

EYARE Az 9 77 54 377
4
—— ADAT-Az
= ADG/DAS
37| —a- AVGIDAS

Insoluble fraction (w/wp)

Normalized conc. (mmol azido/g ADAT)

0 50 100 150 200
Exposure energy (mJ/cm?)

250

Figure 3. Exposure characteristics of azides in ADAT—Az,
ADC/DAS, and AVC/DAS.

Figure 4. Optical microscopic image of dot—type pattern.

E=(AVC/DAS) Alell vl 7-357d0] nla ] 9psiolom, U4
Al FEHRAAEQ ADAT-AzS] §490] 7 S LeRdt. o]
EEHAAE EASR= azido7]2] o] o]/ dEA (ADC/DAS,
AVC/DAS)*= 1 g & 0.88 mmolo] EAI3HA| T AgEA ol =
0.14 mmolvt EA5}7] wiitel] W& 735448 vehlar Stk
Azido”7] 1 mole°] 730l nx|=

J3kS ZAlo] Figure 39
LRSI

fr Mo

FollUx)7} B 30 ml/em” olstellds AAdRA) o)A
FEUAAEZ} HISST e HERAIRE 71 o) geliA]
s DEA EEUAAET} oF 4u] He 98 S-S

Rk oli= DASY A9 429 azido?|7F A= oRe Ak
AREF HEgstojo 7tz dojuARl, ADAT—Aze A} AL
Zoll A= azido”17} TFE aEARe} wh-gshd 7o) dojut
7] gto g AYzhent

ADAT-Az XEHAAER CRT £ wEAE FErRAT
= olgele] 99 HRle AFSISATE ADAT-Az 5 wt% T-89=
800 rpm o2 3% Eslo] Fuke Al 0.47 mW/em® (254
nm) o] BLAZ]ellA 9023 wdekal, Serells] 30%3t 4 #
AFAxsl] 48 S AATH(Figure 4).
274 110 pm =271°] ¢35 ¥ (dimensional accuracy: *2 um)

N

2]
S A5 4 Qo el vl3gRR] Aol FEE] Qlo] F
23 43S dglon, dAEA ADAT-Az7} CRT £ njEZ)A
4 584 negative LEFHNAER AR 7F58Re ¢F 5= Q)9

4 =2

Acrylamide (AM) & F4#° 2 3}= diacetone acrylamide
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(DAM) 9} 1—vinyl—2—pyrrolidone (VP) & FHEAZ ALE3F &
FEAE 7 e8] FruAE 4,4'—diazidostilbene—2,2'—
disulfuric acid sodium salt(DAS) S £33t 0]/d%7 negative 3£
EYRAES AzBielt)y Azido71E 1A} ARz s 94
BA FEYAAEE AM, DAAM % acrylic acid 233k
4—azidoanilines Wkg3to] Axlgich 3534 2 AHI3STA
O] L 99% ool BAKES azido?] TS AHATER
Al 1 gell thate] 0.14 mmolol itk &= S7g3t 7P35/3S
o|AEA TEYAAET} 973191 0, azido”] 1 molol] thk 73
EAZ IR} AARE azido?1E 7] AdEAle] 7397t bisazido
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