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ZE: Acrylamide (AM), diacetone acrylamide (DAAM) 2 acrylic acid(AAQ) & AH8-310) 874 H935%
A2 AZ31T, 4—azidoaniline WSS azido?)| 8 T8AF ZAKeo) £ YA EEHANAEES AXSSICt
AMS AR 02 311 DAAME ZRSAZ ALRS TETAE $498ky, F7tuAE 4,4'—diazidostilbene—
2.2 —disulfuric acid sodium salt(DAS) & E§3t o|48A TEAANLEES Axdle] F FF TRANLEY 7
FEAS v walth TEHRAES azido?] 1 molell thet 245432 1A ZAKEel azido” 15 7H A€
o] 797} bis—azido?| B 7Fd o)RARL oF 4¥) A gk RS vEhiIlch A7 110 pm 2719 93
HEL B FA 7)o QHEA TEHYNAES ARgsio] Fglon], =35 gl vl AHe] JEE] §lo] ¢
& sglo] PA o] B2 ELAE negative LEHR|AER Ego] 7|t

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 agueous 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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glEo] §7] fujlol galEY] Y, 84 EEHAAAES L
TV Bhest Uigol red, green, blue 348 41710 dig
Ao AME T ok 84 EEHRAEZE poly (vinyl alcohol)/
ammonium dichromate (PVA—ADC) A7} ©o] AFgs 3 glout!
ADCel| 9l8t §7429 A9 ZHEAe] &5 FEoll st
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(acrylamide), poly (vinyl pyrrolidone) &) 84 1EAE &3lai]
584 TRANAES TpEERe, ol FFUAY PVA-SHQ

Aol vlsle] Tass] E38ko 24 TEHRAER AN F e
A AYm Yok’ gdH o gol o g8k bisazide FEELE

4,4'—diazidostillbene, 4,4'—diazido—benzophenone, 4,4'—di—
azidobenzalacetone, 4,4'—diazido—stillbene—2,2'—disulfuric acid
disodium salt(DAS) S0] ek o]218t azido” 1= W2 E4-514
nitrene®] AAE T, 424 AA ¥h2ell 9J8f singlet state?] nitrene
£ olz} o1 ISR Q3% triplet stateZ HolET. o) triplet
state®] nitrene©] TEARR} 71 E|o] negative EEHAIAER 0]
gtk olEsk Pule-g o]§3 LEFR|AEE poly (acrylamide)
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Poly (acrylamide) = thEAR1 84 1FAEA AR 20|
40|k, diacetone acrylamide (DAAM) ¢t 35881 LEHR] A~
E= Zgaia JrkT? o] FEEAE A7t ot el B
7hi &-80) 323 HolA|= reciprocity law failure 542 72
ATk ol2jd AL azido IRHES BrlEAZ AMEsHE A9l
= o dojdtiy ByEy glow, DAAMSY & AT aE
L olgjat FAke 7IEAITL G A Yokt el FEaps
29 FRing 2 2 RS A gok e 2eL
2 TV HE2#9] 34 g8 IRUAAE= DAAM o)l 59
22 1 —vinyl—2—-pyrrolidone (VP)-& AMHESIT ¢ioh

B AFAME acrylamide(AM) & F4w0 = 31 DAAMT
acrylic acid(AAc) & FEFAZ AHESE AT TEAES et
4—azidoanilineS ZAES T3St AwA TEHALES Ax
slo] FAV17) okgt FHAME Frtn E&& FoluAt gt

F8A IEYAAER UEFHOZ AMHT Sl AMS 9%
°7 33 DAAME VPE THFAR 3 784 58AE 34
831, 7 A 4,4'—diazidostilbene—2,2'—disulfuric acid
sodium salt(DAS) & AHg3l] o)A TEHAALES A x8}
o} YFEA TEHALES) 7354 vlasisich

27, FEF) AR 9|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)-& ARE3IGoR, T JIAIAE ammonium persulfate
(APS; Shinyo Pure Chem. Co., Japan) 2} sodium sulfite (SS;
Brothers Chem. Co., U.S) & ARl 3FEE sksick #7t
WAZEE 4,4'—diazidostilbene—2,2'—disulfuric acid sodium
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salt(DAS; Tokyo Chem. Ind. Co., Japan) S AMgslgion, &5
| AAREe) azido” |18 =93] 91514 4—azidoaniline (Aldrich
Chem., U.S)& A-&-3t3ict

25| M= Y79 Bu)9) AM, DAAMR AACE SF50 &
3k 3 (7 wit%) 30 TollA] 7RAAIR] APSS} SSE wgAe] 7]
171012 2 0.06 wt%7t HEF FU3t F 2443 9831} 35
A 2 ALTTEAE Az

Azido7| =Y. AAFFEA 3.5 wte TEN 14.3 goll 4-
azidoariline 0.05 g& U8t AhZol ] 24417 9h-§3laL ol E
o FA 9 oj3E Fslo] vlHhs- 4—azidoaniline s AlA310] 44
FEEA BAKE azido?17F EHE 3 EAE AU

2M 3= AgE-S high performance lquid chro—
matography (HPLC; Beckman System) & ©]-83} ©%4 &
Toll wE AEe Tl nkg WA s ARSI ¥
Z8A 9 FxE BC-NMR (Varian, Unity +300) 2 18}
onj, RS ultrahydrogel 250—500 AHS 25t A3 2
EnlE 789 (GPC, Waters 510)& AH&3l] Z38i3itt o] o &
W2+ 0.1 M NaNOs/acetonitrile (80/20) 0.7 mL/min®} =7
oA 43Itk

F53H) ZAKE 9% azido?l= FT—-IR(Jusco 620 V)
2 sl on, g UVAHETY (Shimadzu UV-2100)=
ARSI 71A] TR HEdE Adste] SISt

AN, S olgdlo] SRS 2RI, 13
2kl W F F ITRGRAES) FA} Y FARIZ T8I
ol 93 H9 JAL +37)(Midas M410, 254 nm) &} CRT £
EAL TEIATE ARSI 3 U W) 54S 7RSIl
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ettt AMI VP TSHE FUS o R Azt

—CH —CH __ —
HC ’ HC T APSISS %cuz CH }X—fcuz cn};—
c—o + c—o " \ ’
| | Distillate Water c—0 c—o0
) oW
ch—t:~gz—t:—o::n3 |
| I He—C—¢ —ﬁ—cng
CH; 0
AM DAAMN apc M °
—CH ——CH J— —_—
H,C o=t APSISS J(cuz cI:H HCHZ <‘:H ?T
c=o +

‘ N O Distillate Water

AM VP

¢—0 (o]

N
L r

AVC

Scheme 1. Copolymerization of acrylamide, diacetone acrylamide, and 1—vinyl—2—pyrrolidone.
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ADCEEIHY] 12 BC-NMRE 2ARIG =, AM ©9]9]
o= 7hrdy)e) B4 A7t 179.4 ppm, DAAM @$]¢) o}
= FlRd7)e eA 537} 175.6 ppm3} FHRE7]2) ©4 5
=7} 213.6 ppmel] 77 YebsT) opu|= vhRE7) o) A HEy)
7} 2.6 1 1.002 F91E8)(2.4 : 1.0) 8 79 ATk olE ¥
3 dIE Table 10} YeMUT DAAMS 50 mol%7H| F
el FEPAE 43S veRioH, 571 0.2 g/dLellx g
HAEE DAAMY d3o] 7488 Zrlsllct v ghike
92 ZSEE AR 4% SR gasisi. viEET
Z7ksh= AAe DAAMY #80] PadsE BA Ft &
ofx)7] mEo 7 M)y A vws W) g HPLCE
74zt RIS sl AEe d2 T 243Iglck vhsAIRE A
of whel 8AIZWIA] F43 S7P7F Lolutar, RE&AKIO] 16A13T ©]
AlME 99% olde] e VERIICHFigure 1).

T (AVO) 9] 2% BC-NMRZE ZAFeI=H], AM &
$)o olul= gl d7)9) gt4 vl=7) 179.7 ppm, VP ©$1e] vt
J7]9) g4 #A7} 178.8% 178.7 ppmoll 242 veldt) 3=
AR)7E 2.35 1 1,002 FUER (24 : 1.0) 8 A2 LAk
VP w29l 7hrdr)e) eix 937} F AR el e 35
A e VPEe] B2 o3t Zow FFE wHeAdulvt AMT
VP7}F Z+2E 0.663) 0.170]7] WiE-o2 ket AVCY #x1
(M) & 5811019100, Bk BI= 1.82 ADCO) vls) FA W
EPoH, Mg 99% oldoldrh. ¢ FFA ADCH
AVCE F7huAQ) DASS E3510] o8 ZEHXAEES Al
Z8ck

s azido?1E B3P Y511 AM# DAAMS 358 9
OIS Scheme 29} 72o] AAc9e] FATETA(ADAT) & AdsH

H,C—CH H,C—CH H,C——=CH APS/SS
T .
¢=o + tl.‘:o + ¢=—0 Distillate Water
NH, NH OH
H;
HiC—C—C —C—CH,
CH; o
AM DAAM AAc

ok AMTERA] FAR M) S 1209102 ST oM, At
F Ry= 452 FEEA ADCY vl3tolct. AEkgo] 99%
o3l ADAT—Az V9] T35 23nie [AM]: [DAAM]: [AAc]

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

Sample [AM]/ My Te/c

name  [DAAM] (x109 MM (g, Conversion
PAM - 820 3.8 2.3 -
ADC-10 1.0 870 4.6 21  >99%
ADC-17 1.7 930 4.2 21 >99%
ADC-2.4 24 570 3.8 26 >99%
ADC-30 3.0 740 3.4 30 >99%

AECH, —CH >—€CH2 ——CH a—GCH2 ——CH ~)—~
X ¥ z

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.
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30} —o— Comversion of DAAM
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Figure 1. Conversion of acrylamide and diacetone acrylamide
(Sample name : ADC—2.4).
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Scheme 2. Terpolymerization of acrylamide, diacetone acrylamide, and acrylic acid and reaction of its terpolymer and 4—azidoaniline.
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=6.8:27.3 :59°2% FE[A HolF A
27 1 6) gk AL] dAsIAT

o] ADATS} 4—azidoaniline?] ¥H-=
718 =4S (Scheme 2).

ADATE olEo) AMH 1, 4—azidoanilined 3= 2= 1]
W8 4—azidoaniline S AAE] azido?|7} BAAkEel =€ A
FTEEA(ADAT-AZ) E BUth ADAT-Az9] azido?|E FT—
R 183, 2116 cm ™ 'ol azido7|9) 54 sl=27} 249
oz It SNt opu= Y B4 v3E BRHA A3t
. o] AHRZE RN 4—azidoanilineT AAcE] RESelA &
kgl 23t o= Ago] FAHA B salt AR EAE=
Ro7 Paret), PAkEo] =109 azido”19] 2 UV #3384
15 o)g3lo] ZAREIAT) 4~ Azidoaniline®] Hrl| 53¢ 9% 254
molA 8 FFEE Aslo] ADAT-Azel EASH: azido7]9]
oke Akt 1 A3 ADAT-Az 1 go EA8H= azido7 &
0.14 mmol®]| ATk

ZUEN. FEIA ADCS AVCel H7kuAlQl DASE #7Fst
o] £33t oA RA TERAAEES AZ3IGITE o] oA X%
ARAAES azido? 15 =S YAl ZEHRAER] ADAT—
Az HEEAS AT B7twAel ADAT—-AzS azido?]
= 300~400 nm 9] ¥& F4-519 nitrene®] HECE ne—
gative EEHAAER AMgo] 7153 TAE FS3A 4
TEEAE o) GYolN F571 dofukA] 7] whEell 365 nm 3}
el UV 23715 ARl o & e s ARgste 4%
Bae pakslgtl W0 F negative EEHRAES] &
o] 50%7} H= FdxE Fie-A (photosensitivity) 2 F L
ehdict!

ADC/DASSF AVC/DASH ZEHAAEE 50%2] Aer&s
A= 1.1 mW/em®S) FA7lelM 25% BEe] Aol B
stk BA719 wmBAIZe] Fo] el A7t g0 7 9] 5 A
o] FnkgAde ok 28 mi/em” HESTL

ADAT—AzE azio”|7} 254 nmollM o) &+& Jehfzg
254 nm FLE AHE3I0 2B SISt ol EA ZEHRAES}
YEA TEHRAAES] FoliAe] et AutriS 2AlSHo]
Figure 2] veRpf %At}
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Figure 2. Insoluble fraction of ADAT—Az, ADC/DAS, and AVC/
DAS.
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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) Aol w8l 735-d0] vlwA eraflar, 4%
A TEYRAAESQ] ADAT-AzS E40] 713 @A VeRdth ol
ZEARNAE EASHE azido?]2) o] o34 (ADC/DAS,
AVC/DAS)E 1 g 2 0.88 mmole] EA&A|1, A=A =
0.14 mmolgt £A517] witel] 22 24548 Hepiz qick
Azido?] 1 moleo] Z+FAloll m)x]&= G ALY Figure 3]
LRSI

Fol =] 7F e 30 ml/em® olatolrE AAE-Ag) o2 A
EEHRAES} H53 793748 JeRIAIRE 2 o] FefuA]
e dYEA EEHAAET} of 48] AR P58 IS
Btk ol DASY 7Bt %9 azido7|7t ME U8 1EA
AREF BESslolo} 7harr) ojuRvl ADAT—Azs THEAF ZAL
&o]] EAsH= azido?]7} UFE TRk} wHESHE 7Rt dojut
7] WiEoz Azigck

ADAT-Az IEHAXER CRT £9 mEHAE IErfAT
£ olgslo] ¥ A AF3I3IcE ADAT-Az 5 wt% 848
800 rpm 0% I HAEFEalo] Tk FAew 0.47 mW/em® (254
nm) &) YAI7INN 90F7t wBsha, TR 302t A F
dEAFsI] 48 AelE IYHFigure 4.

217 110 pm 71712] €3 ¥ (dimensional accuracy: £2 pm)
S 98 F lon, wFRe} vegR ] Aol FHEEo| glo]
wsl 43S dglon dEA ADAT-Az7} CRT E dEEA
]

2 594 negative TEHRAAER A 7153k & 5= ST
4 =2

Acrylamide (AM) & FAE 22 = diacetone acrylamide
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(DAM) $} 1—vinyl—2-pyrrolidone (VP)-& F5HEHIZ AMESE &
ZF3AE 24zt P48l FrIuAR 4,4/~ diazidostilbene—2,2'—
disulfuric acid sodium salt(DAS)S £33t o|4d27] negative 3
EAXNAES AZsIc Azido?1E TR 2AKsel B0 A
B TEHAAEE= AM, DAAM % acrylic acid 4H3-g=ell
4—azidoaniline s WH31] AZsRIc F5EA L AATFTHA
9] &2 99% ool e, BAKES] azido”] FHE AT
A 1 goll W3kl 0.14 mmolo|3iet. Aet-&2 4% 5L
o JRA EEHAAES} B O, azido?] 1 molell thek 7
592 1At Ak azido7 15 7Ed BAEAI 7397} bisazido
712 7R oIEARL) ok 4ul) A 93k 7RIS VERASICE
AAEA ADAT—AzE |23 CRT 8¢ fE8]A~8 45 s 4
R o FAJsle], 8A negative EEHRAER AN 7153HE
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