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Fig. 1 Mechanism of produced acid
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Fig. 2 Mechanism of chemical amplification
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Fig. 3 Synthetic route of PDVB resin
Table 1 GPC data of PDVB resin
Retentiontime ( min) M, M, M, M, +1 M./M, M,/M, Area( % )
11.48 1100 6200 21100 36100 5.43 3.43 100
1456.0 s, 1365.6 s, 1343, 1s, 1219.8 s, 1177.3  SGHISEHUS 500 R 12 b, Ve 2518 25 o 1A 7

s, 1056.8 s, 1001.8 s, 969.0 m, 870.7 m, 681.7
m ;' H-NMR (500 MHz, Acetone-d,, 8§): 7.0 ~7.2
(m, 5.1H), 5.9 ~6.0 (m, 3.2H), 5.1 ~5.4
(m,2.2H), 4.28 (m, 1. 6H, Ak Jy % 7 = 1 45
T ERR R B R AE W), 2.4 ~ 2.5 (s,
4.2H), 1.35~1.44 (m, 7.6H), 1.0 ~ 1.2 (s,
9.8H).
1.2 EX=BMHB_ZHERINBEREEELY
(PDVB ether compound ) & FX

TER A PPt R BEAS 1H R I VU = R0 I
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, 3384.5 s, 2980.4 s, 2935.1 s, 1617.0 m,
1446.4 s, 1385.8 s, 1322.9 s, 1223.6 s, 1177.3
s, 1145.6 s, 1079.9 s, 1045.2 s, 946.9 s, 854.3
m, 780. 1 m;'H-NMR (500 MHz, Acetone-d,, 8) :
7.2~7.4 (m,6.1H),6.4 ~6.6 (m,4.2H), 5.2
~5.4 (m,7.2H), 4.2 ~4.6 (m,6.2H),3.3 -
3.9 (s,14.2H, HA Ky BEAL Y W REAER W) , 1.9
~2.2 (m,7.6H), 1.1 ~1.6 (s,22.6H).
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Fig. 4 Synthetic route of PDVB ether compound

Table 2 GPC data of PDVB ether compound

Retention time (min) M, M, M,

M, +1 M /M, M,/M, Area (%)

12.07 1500 4900 14900

31300 3.25 3.07 100

1.3 BFMHEHRS CTP ARH B %
TR A TS W 1) 2 4 T 1) K B TR #A B CTP
FRE ] i s Bk B — 2 S 1 2 22 R I 40 5 (BB) |
2,4,6- =G0 H 3-1,3,5-= 1 830 nm £T 4P I Y
BF ZENETR By 1y BE R B A R S A O
LI N 6 PR Rk A 4, T A B 6: 40 TR AN
T P T R T o BT R 4 R 10% 1Y
VSR, VS f Je O A ik MR B AT DR IR R A
TR AR ) R RN BE B AN 3. FEBE R IR A ML
e 41 e 4 BRI Y74 A AE 500 mm x 450 mm PVPA
BFLEF AR IR I, 485 76 (100 £2) CF 10 min

RAAEFRHE T, BT 45 2 BH & RSB CTP Wi,,ﬁ\
WA A I BURE T RE L6 gom LT
830 nm ZLAMHOL I AL IR

PR &I # g CTP Rl i) A6z 0 2% #F?@%'JHJ)WL 4 i
2\ ) 86008 ; il T i fE v FHl 90 ~ 130 m); W 5L,
FLT AR 5 2k A BR A w1 BH & # i CTP-11; B
0L, GRAFMAC W-PTP-CDN ; I 5% & Il %% 18 , 30
~50 r/min; B EE,23 ~27°C ; B EA],20 ~
35 s; 54T IR 60 ~70°C -F‘}diﬂFHﬂLl‘lﬂ 20 ~35
s. % S AL, X-Rite iCPlate2 ; & — 4> W &5 8 &2
W 3 %, HOF 1.
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Table 3 The types and glue component ratios of positive thermal CTP plates

225Resin 30Resin PDVB ether
Types BB (g) TTCMT ICD
(g) (8) compound (g)
CTP-1 0.20 0.30 0.30 4.00 3.50 1.70
CTP-2 0.20 0.30 0.30 4.00 3.20 2.0
CTP-3 0.20 0. 00 0.30 4.30 3.20 2.0

BB :Basic Blue 7; TTCMT: 2,4 ,6-tris( trichloromethyl) -1,3,5-triazine; ICD; 2-[ 2-[ 2-chloro-3-[ (1,3-dihydro-1,1,3- trimethyl-2H-benz[ e ]

indol-2-ylidene ) ethylidene | -1 -cyclohexen-1-yl ] ethenyl ] -1 ,1,3-trimethyl-1 H-benz[ e ] indilium, 4-methylbenzenesulfonic acid

1.4 ATEREREE CTcP RRHI N K
SO TR 2 T ) B S ' A i AR
W — 5 i 1) 4 22 ML 20 (BB) )™ IR 77 (2-F Jik-
4,600 ( =AW HE) -s- =W RV By B I IR S
JICH) T A W A 0 R R IR T R A,
B Ly 62 4B TR AP T A A R G 9 G
il BB A b 13% BT, W RS T 6A

P P D G AT D RO A% B YR AR 1) A s R
e b a3k 4. 78 Jié i v A BL 8 TE 1 48 B SO B
We i A 7E 500 mm x 450 mm PVPA :fFL 4 1 B4 48
WEE b SRS TE (100 £2) CF 10 min FHXUE 21 4L
F, BIAT 55 B RO CTeP RARE , H iR A ity B
P H AR 2 TR 2.0 g/m”, FH T 405 nm 230k
T RRBIL ) AR -

Table 4 The types and glue component ratios of positive CTcP plates

Types BB(g) TTCMT BX-30(g) 225Resin(g) PDVB ether compound (g)
CTeP-1 0.26 0.39 5.85 5.85 0. 65
CTcP-2 0.26 0.39 5.20 5.85 1.30
CTcP-3 0.26 0.39 4.55 5.85 1.95
CTcP4 0.26 0.39 3.90 5.85 2. 60

BH & CTeP Rz Y 6 I 2% 4 2 i AL, B 7
UVP-3324CX; il i AEHE,35 ~ 60 mJ; B 5 i, %5 2%
WA 77 920 A BR 2 &) 1 BHIE CTeP-1; &8 5% #L,
GRAFMAC,W-PTP-CDN; i 5% & hill % 34, 20 ~ 40
r/min; PR FE,23 ~28°C ; BN ,20 ~ 30 s;
JEBETRE 55 ~75%C 5 J5 HE B [E],20 ~ 30 s K

A A, X-Rite iCPlate 5 %k — 4> 9 x5 5242 1l 42 3
U, BOF 2.

1.5 ATEERAFEIBLHIMFIKSG

TR S 1 A 3 B ) B s s W ) 2 R
B 0.875 g 4,4"-— HI R IL 7S UM R 4R \0. 375 ¢
5-(4-( TR FE) A IE) 3K E M2 4- ] (15.0
g BXI5 B fiig 3. 75 ¢ BX-30 B fiig 5. 0g BH A {2 %
L 750 g PO B Y Tk I R TR VRS A T W,
i JE PRI Bt i, A T8 e U A L b 4 T R 4 1
T B W T AT TE AL B ELAR 15 em (Y 5 5 i
A ELBRJEAE(90 £2)CF 5 min FAARALT, BI 7]
15 BB R R, R A Y TR 1.0 ~
2.0 pm, HFIEZ0 kM.

TEPE GBI R A A -A T BRI A2 3 R
R = A5 O R TR BE AR . B bt
e SR A ARG AL 8% B S5 A Ry, B AL 15 em BE J s A
F At 3, HMDS, 100 ~ 105°C, 55 ~ 65 s; 447

JiE e i A, Track AL £ (SVG8600) ; i 4t , Fiudl , 85
~95C, 55 ~65 s;H 4t Az, 110 ~120°C , 55 ~
65 s;BE, T 28 stepper ( Nikon 19C) ; B 52 ,2. 0%
~4.0% TMAH, 20 ~27°C, 55 ~65 s, puddle;X-
SEM, Hitachi S4800.

2 HR5TR
2.1 EX=MBE_ZHEXNEBRLDBENK

£

TE A8 =W 45 — 0 B840 g BE AL 90 1 6 1
PR R =B 4E O M SRR IR R 1 Tk
AR AR o T R BEL VA AR 0 S 22 R A
PGB PR RE R AT, AR FR T I A B S — A AT
N, T DA R 5 4 Tk AR S T RE Y.

S SR T AL AP i W I [ B g B Bt R
TELL A G v W S g i B2 AR X L 408 By RS S
FE0) C—H i 45 B 5l W e 0 7y A5 £k f ) BT 72 L 1
Tk AL 7 2 Tk Ak 7 R BR ey, 5 R W A U /)N iy R
FEHDE H EE 1 C—H {1 45 4z 2h W o 0 B K. A %
R T R B R R i £ Ak I rh 1610 ~
1630 cm ' Ab R 2EFR b C = C {1 45 3% 30 9 R F 12
Wi | 2 — 1> N7 A PR 2 ST T T A S T
Je 5 B NS DR AT LA A 5 3 B A i it
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Wz e T AR 5 ) R A i T LA 17 3R T B
B 8 TR 2 B B A AR S A SR, AT A A U
R SRR 20 SR I A T AL AR L e R
BRE B W Yl B M AL R ON X, X =
h, x W, 1~
hy, x W,
Fhy e g 5 20 U T P ) e B (e T B ), DR R I i
W PRSI JEE 5 by x W, SR 38 OR = B 4 — O DR A
B A ERAE 1610 ~ 1630 om ™' [ SR AIF W U5 125 5 2
e i J3E (1 TR B (W TR L), MO oA 0 R B 28R
R B L IR R X — A 5. 0 A2
F (R BLT AN TEACA 1E 71 0.5 2251) , b5
I HEAT X {H 7 7 /0N, 2 I Tk Ak % 3% 3 T v
AR X H B, Wk Ak R AR, B B AE 7= i P g L
682 BELI 1 FH 555, DTG 5 B B 2o R o B R SR
5, XA 0 S 22, D I st i B S5 AE T L B R A
P EUR AU . (ET AR A, X (A
NS S ONSPSE R N R ST RS (N

R Ry x W SR R RE AT I

SR, TEA BREVBROCRE RN, WA AT RE M R A S8 4,
T 5 B A 52 DRXE | PRGBS | B I B i 45 1)
R PRI T A 3R A 4 R G B

TEFEZR =By 4 — LI AW R 5 M5 C ik
9 S B 3o At H A7 AR B — D S A ] iR Ak
PEAL TR B R AR AL 2 5 2 0 5k £ 1 A ke, e
T LA A ) T A i R R R = AR L
FRNE TN LA FE Q. O T R NS A RE S 4,
TR A R AL DR B S B ER TG TR, B 4%
TR = W A . s R TN T AR ) A L TR I A
IR B 700 A B L AR A AU 2 S, A P AT AR
R P 5 LV BE R 3 R =T A 0 B DR R i Tk
AP A R T S /N T 3 K I A L R R
i B LA 6 A A /D 09 3 500 S AR A ) T R =
Wy 45— LM B T TRE AL W 04 A R 53 A, AL 5
T 88 ) P R iR P 0 O 0 R Y ) I 20 ) —
ANHENER.

Table 5 The selection of solvent for the reaction in which phenolic resin is etherified

Solvent X (1h) X (4 h) X (8 h) X (12 h)
Methanol 4.8 4.7 4.7 4.7
Ethyl acetate 4.4 3.6 2.5 2.0
Toluene 4.5 3.8 2.7 2.1
Hexane 4.3 3.5 2.4 2.0
Acetone 4.2 3.1 2.4 2.1
Chloroform 4.3 2.9 2.1 1.8
Dichloromethane 4.2 2.6 2.0 1.6
Dichloromethane/acetone 4.2 2.7 1.9 1.4

5 IR 4l RIS, Y R A P ) A A
T W A T LM R AR i Tk Al W 0 A B T
H,NFR 5 a8 m] LU 2, B AR A P L o 1
7, T LA BB R U, X 1 B AU A R T
BEAL W10 A2 . 255 SR 25 R S A kL R R Ak
PR PRI S A DY R A5 A SRR S
e F DAY ) PR T A5 T R R = I 4 . LA TR A
i Tt A ) 1) o R )

Table 6 The selection of catalysts for the reaction in which phenolic

resin is etherified

Catalyst X (1h) X(4h) X (8h) X (12 h)
Trichloroacetic acid 4.2 3.8 2.8 2.7
Sulfuric acid 4.0 3.6 2.6 2.0
PTSA 4.1 3.6 2.4 2.0
ATPB 4.3 3.7 2.1 1.5
Sulfamic acid 4.2 2.7 1.9 1.4

FRAE LR BT 9T 2 36, FF 18 %o Al 56 Skt ",

SE VR FE = LR VBRI T i TN A
SRS IR R SRR S M AL A AT I

kR 6 KR A bR =/ LA, KAy S Fh
AL TR RO AR AS 5. H 2 B R 5 1l £ 0 2k £ ik 1
5, R 7y A BEL I AR 9 RS 5 XoF B R T Y 1 ke
FaTE THARNE TR REME WP ARG R L, X
Xt AR E TR 2 A BRI R W, L 2 i s
S5 i B VERE 5 £ Mt HY Rk = 0K SRR VR 1h S Y L 2
XiF 4% Al 24 TR F) 52 5 R B IR I R A A i AL BOR
LR AN A% B B,k AR ] T AR 7 5 S Al
PR 04 A A A8CRAR i, B AN D 8 R R R Y
5% , S Y R KL R R AR K P A R I R
P JE A PRER A By A% SRR, 3 S Tk AR

LG UL BB ks 5 AL BT 2 PRI S I A
PR W R RE A TR O A ™ TR = B . L
AR I ik T 1 e AL R
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ik J3E o8 2 17 ) 5 ) o 2 T o UL Y AR AR
K (van’ t Hoff) (3 AR, R 5 &5 71 10 K, )%
IR AR LGN 2 ~ 4 A, LASEAR AR — 5 e F
PR A 98 9 R, A SRR R TR O AL R, AN ) 9 3k
TR BN 12 bS5 AR e I R 1 AR 7 Al R 110
(EL R /N R 5 T B 72 1 X Ik A ) A k8 5 W i
RS TR T .

Table 7  The selection of temperature for the reaction in which

phenolic resin is etherified

Temperature 25C 30C 35C 40°C 45C

X (12 h) 3.1 2.6 1.5 2.0 2.9

HIE 7 WL, LA 35°C S, 7R AR TR B9 BB %
T ,35°C (%) BLT, b Ak ¥y 09 A R Bl 2 il 3
F I £ e 5 4 R B R A 35°C DL, L 4 Y
A AR BT 3 W D DR S B R W) 2 0 S 2 Tk
TE35C LA EVRAL ™8, BEFE LA EA S AR,
M L 325 R S TR S R il BE T, AN T ik A )
F A B DRI , 0 R =T 4 £ B A I Tk
e iy BLAEIRL R 2 (35 1) C.

N [ 40 2 5 W 7 R — N E N RS R
LA PR BR A Sl B o M P ) A YR 5 T R, R i
W2 M AEALTR] , £ (35 + 1) “C R S BEAS [R] B[R] )
I XA I e ] 722 A B A L

4.5

u]
4.0+

35¢

3.0

S
251
20}

15t \_D_D

1.0 L L L L L L L L
0 g 10 12 14 16

2 4 6
Time (h)

18

Fig. 5 Relationship between the value of X and reaction
time

X = (hy xW,?)/(hy x Wy?), in the formula, (h, x
W}"?) refers to the product of phenolic hydroxyl peak height
and width at half peak height, (h, x W}*) refers to the
product of the peak height and width at half peak height of
C=C in benzene ring at 1610 ~ 1630 c¢cm ~'.

Hi S ] UL, B8 B 7 I T f) 38 o, T A 490 #)
Fra Ok s (R 12 h LUS, FRAkSE N,
X EFEARNAE. I, & BOER = B 48 — L0 HE %

i Tt A 4 1) BHLARL R N IR (8] 2 12 h

Kl 6 JEAE 35CT, AR MR i — Sl e AN
i Ay VR 5 VA AR, S SE R TR A AL R, TR £ 0 ik Tk
SRR B EE R R, RO 12 h 5 it X
(L1 728 P R 80 A S 7 400 JEE 1 L 114 722 A ) Tk A 0 A
JNT L BT

35¢F a

\D
3.0F
25}

20F

{n]

10 15 20 25 30 35
n_o-cH=cH,/"-on

Fig. 6 Relationship between the value of X and the molar
ratio of hydroxyl groups to viryl ether

X = (hy xW\*)/(hy x Wy*), in the formula, (h, x
W) refers to the product of phenolic hydroxyl peak height
and width at half peak height, (h, x Wi?) refers to the
product of the peak height and width at half peak height of
C=C in benzene ring at 1610 ~ 1630 c¢m ~".

HIE 6 AT, B & £ M hk LTk 5 1y 52 5 B
IR FC RSN , 2% B s 5 1 it A R BT IR (H 25 &
Wk QTS 19 Y2 BRI L R 5 3 B I, P S
L T B R W R R AL T AROR FE .
I, M dE Bk By R IR B BE R FE LA 3 O 4.
22 EXR=-BBEB _ZHEXMEREBALDH
BRMBRE

T PSRRI, HE A REAIR T 90°C, 1
] 2 522 W) 1 528 B2 % BELYA A A A i L A BT B
7S (REAL AR ) V8 T a0k, 7E0E 78 25 (B W I )
Sy oK X AR ZEA R A H T 2
VAR TR P R A R R S I ) R Ok
2B R BELV 25 AT L O P A i B o U
JEHE. 2 BE B E R 2R, B i b AN I T RS
T 5 P ) P R RSO AS TR S T I, 7 UL AS g
TR ED ). 3% 28 =W 4 . LM SR g (1) i
R AR LA IRBEAL Y (2) 4% A B
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Table 8 Solubility and melting range of DF-1 and DF-2 resins
| Melting range (1% ) NaOH BTE IPPOL MTTOL PGMME TOE ETAT
Product

(¢) (g) (g) (g) (g) (g) (g) (g)

DF-1 121 ~ 127 5.8 22.3 10.5 15.2 14.6 4.8 3.2
DF-2 95 ~102 Insolube 11.7 Insolube 6.8 5.9 Insolube Insolube
DF-1: pyrogallol polycondensation divinylbenzene resin; DF-2. active ether compound of the pyrogallol polycondensation divinylbenzene resin;

BTE : 2-butanone; IPPOL: Isopropanol; MTTOL: 2-methoxyethanol; PGMME: 1-methoxy-2-propanol; TOE: toluene; ETAT: ethyl acetate
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Fig. 7 TGA of PA resin (a) and PA ether compound (b)
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Fig. 8 Positive thermal CTP plate imaging mechanism
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Table 9 The basic parameters of positive thermal CTP plates

Type Baking time The mass of layer (g-m %) Alcohol resistance( % ) Alkali resistance (% )
CTP-1 10 min 1.62 68.6 63.3
85 h 1. 64 81.1 74.2
CTP2 10 min 1.62 71.6 68. 1
85 h 1. 63 81.4 78.4
CTP3 10 min 1. 65 76.2 78.5
85 h 1. 64 86.4 84.8

10 2HEAYE 3 MRS BHE IR CTP R B ™ & 25 1 SR A7 P 8] 45 TP BE 46 A A R 3L A
oA T S [ G s [E0) T J8 3 R D) 5 38 J e, (H PR 5 FaE 1 I ) B K, FE — A B A S0

H 2 10 7] UL, 7E 100°C 445 10 min,3 F bt b1 DA, I 3 R I T AN B AT 10% . CTP-3 Rz 7 7™
F1R) ek TR ) 8 3 D S A . it L i 2 L 0 e Al ) 45 IO B 48 A B AT LA SA 2 57 20 8 Al F A b
V) P AT, == 3 0 J% R ) ) T o W 2 3D WL SRAER 1 AR Z IR A T e A
AL B AT AR E T AR AR 4T i 10% R e

HIEZ 5t % 58 K 3, CTP-1 JlRfil CTP-2 JiT /Y

Table 10 The sensitivity and reducibility of the net point of the positive thermal CTP plates

Baking Sensitivity Lattice reducibility (% )
Type
time (mJ) 1.0 2.0 10 25 50 90 98 99
CTP-1 10 min 100 0.7 1.5 8.3 21.6 46. 8 89.2 97.2 98.0
85 h 110 0.8 1.7 8.9 22.4 48.3 90. 4 97.8 98.7
CTP2 10 min 100 0.6 1.4 8.2 21.8 47.7 89. 1 96. 8 97.5
85 h 110 0.8 1.8 8.8 22.8 48.6 89.7 97.8 98. 1
CTPA3 10 min 105 0.8 1.4 8.3 22.0 48.5 89.2 97.3 97.8
85 h 115 0.9 1.7 8.8 23.1 48.9 90.7 98.6 98.6

Kl 9 r 5l J& it CTP-1, CTP-2 Al CTP-3 fE SRV ReAa e Mol . 73X Ao 72 Hp, B 4 T o
100°CHEH#E 10 min, 23 WEE R LM TR #R A AT B T i DRI 22 7= 9 B & S B CTP
S ASCI B S0% B A, EATHY SSIAE R RO AR LRE A B O AR AR, 50% 1Y 0 AT R B S
46.9% ,47. 6% I 48.8% . I HiE I i¥F,50% H K4 Flh 48% ~49% , Zad [ AR B Ak, LR i A I
SEE RN B ETT IR, A A RIET R S SRETE 50% it B2, AT s B8 5 R 470 o P
B B IETT B T BRI —RE R, 45 50% . (B IR JRRE e ) DR S 5 T BE B AT AT, R
Je H T 4 1 BH IR A B CTP j bt #8 A — A~ A CTP-3 [ PERESE ik 3 Bl fH vl CTP P 225
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Fig. 9 Reducibility of the 50% net point of the thermal CTP plates
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Fig. 10 Positive CTcP plate imaging mechanism
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Table 11 The parameters, sensitivity and reducibility of the positive CTcP plates
T Baking The mass of Alcohol resistance Alkali resistance Sensitivity Lattice point
ype
time layer(g-mfz) (%) (%) (mW) (%)
CTeP-1 10 min 2.09 46.4 56.2 35 46. 1
48 h 2.10 52.2 63.4 45 47. 1
CTeP2 10 min 2.09 55.2 62.2 40 47.2
48 h 2.07 61.3 68.8 45 48.3
CTeP3 10 min 2.08 65.2 69.2 40 47.8
48 h 2.09 71.3 75.8 45 49.3
CTeP4 10 min 2.10 68.2 74.9 45 51.3
48 h 2.12 78,5 80. 1 50 52.7
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Fig. 11
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Fig. 12 Positive photoresist imaging mechanism
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Fig. 13
The linewidth of etching image: (a) 1.5 pm, (b) 2.0 pm, (c¢) 3.0 pm and (d) 5.0 pm
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SYNTHESIS AND IMAGING APPLICATIONS OF THE
ACTIVE ETHER COMPOUNDS OF PYROGALLOL
POLYCONDENSATION DIVINYLBENZENE RESIN

Xu-zheng Sha, Yu-lian Pang, Ying-quan Zou
( Chemical College, Beijing Normal University, Beijing 100875)

Abstract A kind of active ether compound with acetal structure was synthesized through the adding-reaction
between ethyl vinyl ether and pyrogallol polycondensation resins. The optimized reaction conditions are as
follows ;35°C , the mixture of methylene chloride and acetone (50:50) as the solvent, sulfamic acid as the
catalyst, the molar ratio of vinyl ether to phenolic hydroxyl group being 3: 1, reacting for 14 h. This kind of
active ether compound can be used in room temperature chemically amplified positive photosensitive imaging
and positive thermal imaging as an inhibitational/accelerational reagent for being able to be acid-decomposed
and heat-decomposed under room temperature. Being used in CTP thermal imaging directions, it makes for the
plates’ high sensitivity, anti-alkaline and high stability. Being used in positive CTcP photosensitive imaging
directions, it makes for the plates’ excellent performance of integrated imaging. Being used in positive
photoresist imaging directions, it makes for the positive photoresist high sensitivity and high resolution.

Keywords Active ether compounds, Inhibitational/accelerational reagents, Positive thermal CTP plates,

Positive CTcP plates, Positive photoresist



