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Linh vie ki thuét dwoc dé cap

Sang ché dé cép dén ché pham c6 thé hoa ran va san pham hoa ran cua no, va cu
thé hon 1a ché pham c6 thé hoa ran thich hgp cho phuong phép in phun va san pham hoa
ran khong chi cé thé ap dung cho bang mach in mém ma con co6 chat lam chdm ngon

lua.
Tinh trang k§ thuit ciia sang ché

Trong qua trinh san xuat bang mach in, 16p chiu duoc han dugc st dung dé bao
vé mach dan trén nén khéi bi dinh hop kim han, va dé 1am phuong phap tao ra 16p chiu
dugc han, phuong phap hién anh chup va phuong phap in luéi thuong dugce chon. Trong
nhitng ndm gin day, ngoai cac k¥ thuat néu trén, phwong phép in phun nhd d6 mau in

quy dinh ¢6 thé duoc vé truc tiép tir dit lidu s da duoc chon (tai liéu sang ché 1).

Mait khéc, tan suat st dung cua cai dugc goi 1a bang mach in mém ma duoc su

dung khi dwoc ubn tang 1én.

Do d6, k¥ thudt dé tao ra 16p chiu dugc han cho bang mach in mém béng cach st

dung phuong phép in phun c6 thé dwoc nghi dén.
Tai licu da biét
Tai liéu sang ché
Tai liéu sang ché 1
JP-A-2016-96246
Ban chit k§ thuat cia sing ché

Van dé can dugc giai quyet boi sang ché
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Tuy nhién, nhidu tinh ning, vi du, ché phdm co thé héa ran c6 thé tao ra lop chiu
dwoc han dugc phun d& dang bang phuong phép in phun (cac dic tinh phu la tot); 16p
chiu duoc han tao ra c6 d6 phén giai t6t nén né b thé thich hop dé thu nho kich thuéc
ctia so dd mach; 16p chiu duoc han tao ra ¢6 kha nang chiu nhiét han tdt; 16p chiu duoc
han tao ra c6 chit 1am cham ngon lira cao dé che phu chit 1am chim ngon lira thép cua
bang mach in mém; va 16p chiu dugc han tao ra hau nhu khong cong vénh do n6 duge
st dung cho bang mach in mém (nd c¢é d6 cong vénh thip), do d6 vé co ban duoc yéu
cau déng thoi. Cu thé, khi chit 1am cham ngon ltra dugc chira trong san phém héa ran,
trdi lai, céc ddc tinh phu, d phan giai va do cong vénh cta san pham hoa ran c6 thé
giam di tuy thudc vao loai chét lam chim ngon ltra, va do do, co thé cho rﬁng viéc phat

trién hodc chon chat 1am chim ngon Itra 1a mot van dé 16m.

V& mit nay, khong thé néi rang k¥ thuat dugc mé ta trong Tai liéu sang ché 1 néu

trén tinh dén van dé néu trén.

Do d6, tac gia sang ché giai quyét van dé tim ra ché pham c6 thé hoa ran dugc st
dung dé in phun va dong thoi c6 nhiéu tinh ning thich hop cho bang mach in mém, va
san pham hoa rén cia ché pham nay (vi du, 16p chiu dwgc han).

Cach thuc giai quyét van dé

Dé giai quyét van dé néu trén, cac tac gia sang ché d nghién ctru nghiém tic, va
két qua 13, ho da phét hién duoc ring ché phim 6 thé héa rén chi yéu chira ba hop chét
khac nhau c¢6 (cac) nhém (met)acryloyl va chit 1am cham ngon Itra ¢6 nhom phenoxy
duoc thé bing nhom bét ky trong s6 nhém xyano (-CN), nhém hydroxyl (-OH) va nhom
metyl va cdu triic phosphazen, va san phdm hoa rén clia n6 c6 thé giai quyét vén dé néu

trén, va ho da hoan thanh sang ché.

Ttc 14, van dé theo sang ché c6 thé duge giai quyét bang ché pham c6 thé hoa ran

chtra it nhét cac thanh phan (A) dén (D) sau day:
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(A) ba hop chét c6 mdt, hai hoic ba nhom (met)acryloyl twong tmg trong mdt phén ti,

(B) chit 1am cham ngon lira c6 nhom phenoxy dugc thé bang nhom bét ky trong s6

nhém xyano (-CN), nhom hydroxyl (-OH) va nhom metyl va cAu tric phosphazen,
(C) chat khoi mao polyme héa quang, va
(D) thanh phén ran nhiét; va
¢6 d6 nhét bang hodc nho hon 50 mPa-s & 50°C.

Phuong 4n wu tién clia séng ché dé cap dén ché pham c6 thé hoa ran trong do

nhém phenoxy cua chét 1am chdm ngon lta (B) dugc thé bang nhém xyano.

Mbt phuong 4n duge wu tién khic cta sang ché dé cap dén che pham c6 thé hoa

ran duoc sit dung dé tao ra mang hoa ran trén bang mach in mém.

Mot phuong an uu tién khac cua sang ché dé céap dén san pham hoa rin thu duoc
tir ché phAm co thé hoa rén, va linh kién dién tu, cu thé 1a bang mach in mém, ¢ san
pham hoa ran nay.

Hi€u qua cia sang ché

Theo sang ché, ché phim c6 thé hoa ran co cac dic tinh phi thich hop cho phuong
phap in phun duoc tao ra, va san pham hoa ran (mang hoa ran) thu dugc tir ché pham co6
thé hoa ran nay c6 khong chi chét 1am cham ngon lra t6t ma con chit 1am cham ngon
lira tdt va do cong vénh thip c6 loi cho bang mach in mém, va d6 phan giai va kha nang
chiu nhiét han tét ¢6 loi cho 16p chiu dwoc han.

M3 t4 chi tiét sang ché
Ché phdm c6 thé hoa rén theo séng ché da dugc didu chinh t6i d6 nhét bang hogc

nho hon 50 Pa-s & 50°C dé sir dung n6 dé in phun.
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Theo sang ché, d6 nhét 13 gid tri dugc x4c dinh bang nhdt ké loai tam-hinh non
(TVE-33H, dugc san xut bi Toki Sangyo Co., Ltd.) bang cach st dung r6to hinh non
1°34'xR24 trong diéu kién 50°C, 100 vong/phut va gia tri 30 gidy theo JIS Z 8803:2011
10 Phuong phéap do d6 nhdt cua chét 1éng bang nhét ké quay loai tAm-hinh non. Néu do
nhét & 50°C 13 bing hodc nho hon 50 mPa-s, ché phdm c6 thé héa ran la tot hon cho

phuong phap in phun.

Cac dac tinh phu cua ché phim c6 thé héa rin theo sang ché va chét 1am cham
ngon Iira tot, 6 phéan giai, kha nang chiu nhiét han va d¢ cong vénh t6t cia san pham
héa rén thu duoc tur ché phém c6 thé hoa ran vé co ban c6 thé dat duoc boi su c6 mat
ctia ba hop chat (A) c6 mot, hai hodc ba nhom (met)acryloyl twong tmg, trong mot phén
tir (sau day, con duoc goi don gian 1a "hop chat (A)"), va chat 1am cham ngon ltra (B)
¢6 nhom phenoxy dugc thé bang nhém bat ky trong s6 nhom xyano (-CN), nhom
hydroxyl (-OH) va nhom metyl va ciu tric phosphazen (sau day, con dugc goi don gian

1a "chét 1am cham ngon lira (B)") trong ché phim c6 thé hoa ran.

Céc dic tinh ph ctia ché pham c6 thé hoa rén c6 thé dugc danh gid, vi du, bing
cach phi ché pham cé thé héa rin 1én bé mit dong ctia Espanex M da dugce xu ly bang
axit sulfuric bang cach sur dung thiét bi in phun hodc twong tu, va quan sat truc quan bé
mat mang pha dé khang dinh xem bé mit c¢6 ddng nhat hay khong, vét soc c6 xudt hién

hay khong, va su gian doan 16p phu c6 x4y ra hay khong.

[0012] Theo sang ché, chét lam cham ngon lira cla san pham hoa rén thu duoc tir ché
phdm c6 thé hoa ran c6 thé duoc danh gid, vi dy, bang cach phu ché pham co thé hoa
rén 1én nén dé tao thanh mang hoa ran béang cach st dung thiét bi in phun hogc tuwong ty,
va sau d6 thtr nghiém d6t doc vt liéu dua trén tiéu chudn UL 94 d6i v6i mang hoa ran

tao ra nay.
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D6 phéan giai ctia san phim hoa rén ¢6 thé dwgc danh gia, vi du, bang cach phu
ché pham c6 thé hoa ran 1én bé mat dong ctia Espanex M da dugc xtr 1y bang axit sulfuric
bang cach st dung thiét bi in phun hodc twong tw, va quan sat hinh dang khe h¢ (hinh
dang mit cit ngang) ciia mang héa rén tao ra dé khing dinh xem c6 su gian doan 16p
phu va co6 su loang mau trén bé mit thanh cta phan khe hé hay khong, va xem khe ho

c6 1a hinh tron hay khong.

Kha ning chiu nhiét han ciia san phim héa rén c6 thé duge danh gia bang céach,
vi du, phi1 ché phdm c6 thé hoa ran 1én nén polyimit da duoc xu 1y bang axit sulfuric va
ma dong dé thu dugc mang hoa ran bang cach sir dung thiét bi in phun hodc tuong tu,
sau d6 phu chét trg dung, ngdm mang hoéa rén trong bé han & khoang 260°C, rira chat
trg dung, va sau d6 xac nhan vét phdng hoic vét bong clia mang hoa rdn bang cach boc

bang dinh.

Do cong vénh cta san phém héa rén c6 thé duoc danh gia bz“mg cach, vi du, phu
ché pham c6 thé héa rén 1én nén polyimit dé thu dugc mang hoa ran bang cach str dung
thiét bi in phun hodc tuong tu, cat mang thanh hinh vudng, va xac dinh muc d6 cong
vénh ¢ bbn goc.

Sau déy, cac thanh phan tao thanh ché phim c6 thé hoa rén theo sang ché s& duoc

mo ta.
Ba hop chét (A) c6 mot, hai hodc ba nhém (met)acryloyl twong tung, trong mot phan tir

Ba hop chat (A) c6 mot, hai hodc ba nhom (met)acryloyl twong tmg, trong mot
phan tir dé chi dang st dung két hop cta ba loai gdbm hop chit ¢c6 mot nhém
(met)acryloyl trong mot phén tir, hop chit c6 hai nhom (met)acryloyl trong mét phan ti,
va hop chit c6 ba nhém (met)acryloyl trong mot phan tir, hodc hdn hop cua ba loai hop

chat nay.
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Bang cach sir dung ba loai hop chit c6 nhom (met)acryloyl nay, ché pham co thé
hoéa rin c6 cac dac tinh phi thich hop cho phuong phap in phun dé thu duogc, va sau khi
n6 dwoc hoa rén, san phim héa rin c6 chét lam cham ngon lira, d6 phan giai, kha nang
chiu nhiét han va dé cong vénh thép phu hop véi tng dung cho bang mach in mém da

thu duoc.

Céc vi du vé& hop chat c6 mot nhom (met)acryloyl trong mot phan tir bao gbm
(met)acrylat béo, nhu metyl (met)acrylat, etyl (met)acrylat, butyl (met)acrylat,
hydroxyetyl (met)acrylat, 4-hydroxybutyl (met)acrylat, hydroxypropyl (met)acrylat,
butoxymetyl (met)acrylat, 2-etylhexyl (met)acrylat, lauryl (met)acrylat, isodexyl
(met)acrylat va glyxerol mono(met)acrylat, (met)acrylat vong béo, nhu xyclohexyl
(met)acrylat, 4-(met)acryloxytrixyclo[5.2.1.02,6]decan va isobornyl (met)acrylat,
(met)acrylat thom, nhu phenoxyetyl (met)acrylat, benzyl (met)acrylat, phenyl
(met)acrylat va 2-hydroxy-3-phenoxypropyl (met)acrylat, (met)acrylat cai bién, nhu
(met)acrylat béo dugc cai bién biang epoxy, tetrahydrofurfuryl (met)acrylat, 2-
(met)acryloxyalkyl phosphat, este cua axit 2-(met)acryloyloxyetyl phosphoric, axit

(met)acryloyloxyetylphtalic, va y- (met)acryloxyalkyltrialkoxysilan.

Céc vi du v& hop chat c6 hai nhom (met)acryloyl trong mot phan tir bao gom
diacrylat cua diol, nhu 1,4-butandiol diacrylat, 1,6-hexandiol diacrylat, 1,9-nonandiol
diacrylat va 1,10-decandiol diacrylat, etylen glycol diacrylat, dietylen glycol diacrylat,
trietylen glycol diacrylat, tetraetylen glycol diacrylat, polyetylen glycol diacrylat,
dipropylen glycol diacrylat, tripropylen glycol diacrylat, polypropylen glycol diacrylat,
neopentyl glycol diacrylat, diacrylat cua diol thu dugc bang cach bd sung it nhat mot
trong sb etylen oxit va propylen oxit vao neopentyl glycol, diacrylat cta glycol, nhu
neopentyl glycol diacrylat cia axit hydroxypivalic duge cai bién bang caprolacton,

diacrylat ¢6 ciu triic mach vong, nhu diacrylat cua san phdm cong bisphenol A-EO,
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diacrylat cia san phdm cong bisphenol A-PO, trixyclodecan dimetanol diacrylat,

dixyclopentadienyl diacrylat hydro héa va xyclohexyl diacrylat.

Céc vi du v& hop chét c6 ba nhém (met)acryloyl trong mdt phan tir bao gbm
trimetylolpropan triacrylat, pentaerythritol triacrylat, triacrylat cai bién bing
trimetylolpropan PO, triacrylat cai bién bang trimetylolpropan EO, va acrylat polyeste

ba chuec.

Dé 1am hop chit (A), t6t hon nita néu mdi hop chét c6 vong thom va c6 hai hoic
ba nhom (met)acryloyl duoc chira. Cac vi du vé mdi hop chat c6 vong thom va c6 hai
hodc ba nhém (met)acryloyl bao gdm (met)acrylat ctia phenol polyhydric, va san pham

cdng alkylen oxit cia ching.

Cac vi du v& phenol polyhydric bao gdm bisphenol, nhu bisphenol A, bisphenol
AP, bisphenol B, bisphenol BP, bisphenol E, bisphenol F, bisphenol M, bisphenol P,

bisphenol PH va bisphenol Z, va biphenol.

Céc vi du vé alkylen oxit bao gdm etylen oxit, propylen oxit, va butylen oxit. S6

mol dugc bd sung cua alkylen oxit t5t hon 1a bang hoac nho hon 6.

Céc vi du vé cac san phdm thuwong mai ctia mdi hop chat c6 vong thom va hai
hodc ba nhém (met)acryloyl bao gdm ABE-300 (dugc séan xudt baoi SHIN-
NAKAMURA CHEMICAL Co., Ltd.), BPE-80N (duoc san xudt bdi SHIN-
NAKAMURA CHEMICAL Co., Ltd.), BPE-100 (duoc san xuit boi SHIN-
NAKAMURA CHEMICAL Co., Ltd.), A-BPE-4 (dugc san xudt boi SHIN-
NAKAMURA CHEMICAL Co., Ltd.), BPE-4 (dugc san xuat bai DKS Co., Ltd.), BPE-
10 (dugc san xuit bdi DKS Co., Ltd.), BPE-200 (duoc san xuit bsi SHIN-
NAKAMURA CHEMICAL Co., Ltd.), Aronix M-208 (dugc sin xuét bi TOAGOSEI

CO.,LTD.), va EBECRYL 150 (duoc san xuét boi DAICEL ALLNEX LTD.).
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Hop chit (A) nhu duge md ta & trén duoc chira, toan b ba hop chét, trong ché
phiam c6 thé héa rdn voi luong sao cho ché phim c6 thé hoa rén co thé duy tri d6 nhoét

thich hop cho cac Gng dung in phun.

Ham luong ciia hop chit (A) trong ché phim c6 thé hoa rén t6t hon 13, vi du,
khoang 30 phan trong luong dén 90 phan trong lwgng tinh cho 100 phan trong luong
ctia ché phdm c6 thé hoa rin. Néu ham lugng nay nam trong khoang gi tri bang s6 néu
trén, d6 nhét cua ché phém ¢6 thé héa rén c6 thé duoc duy tri bang hodc nhé hon 50

mPa-s & 50°C.

Chét lam cham ngon lira (B) c¢6 nhom phenoxy duoc thé bang nhém bat ky trong s6

nhém xyano (-CN), nhém hydroxyl (-OH) va nhom metyl va chu trac phosphazen

Chat 1am cham ngon lura (B) ¢c6 thé duoc tron nhdm muc dich tao ra chét lam
cham ngon ltra cho san pham hoa ran thu duge sau khi hoa rdn ché pham c6 thé hoa ran.
Chét lam cham ngon lira (B) dugc sir dung trong sang ché ¢6 vu diém 1a n6 co thé lam
tang chat lam cham ngon lira cia san phdm hoa rdn ma khong lam giam céc déc tinh

pht, dd phan giai, dd cong vénh thap, v.v.. clia san pham hoa ran.

Chit 1am chiam ngon lra (B) dugc st dung trong sang ché co cau trac
hexaphenoxyxyclotriphosphazen lam khung co ban, va it nhat 2 trong s6 6 nhoém
phenoxy trong cAu trac nay tot hon 1a duoc thé bang nhom xyano (-CN) hodc nhém

hydroxyl (-OH).

Phuong an dugc uu tién la ciu trac trong d6 nhom bat ky trong s6 2 nhom
phenoxy lién két voi  cac  nguyén tr  phospho  trong cdu  triic
hexaphenoxyxyclotriphosphazen dwoc thé bang mdt nhém xyano (-CN), va toan b céu
tric hexaphenoxyxyclotriphosphazen c6 2 nhom phenoxy dugc thé nay.

Mot phuong an dugc vu tién khac la cAu tric trong d6 mdi nhoém trong s6 2 nhom
phenoxy lién két véi cac nguyén td  phospho  trong chu  tric

8
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hexaphenoxyxyclotriphosphazen dugc thé bang mdt nhom xyano (-CN), va toan bd chu

trac hexaphenoxyxyclotriphosphazen c6 tit ca 6 nhom phenoxy dugc thé nay.

Phuong an dugc vu tién khac la ciu tric trong d6 nhém bét ky trong s 2 nhom
phenoxy lién két v6i cac nguyén t&  phospho  trong chu truc
hexaphenoxyxyclotriphosphazen dugc thé bang mot nhom hydroxyl (-OH), va toan bd

céu trac hexaphenoxyxyclotriphosphazen ¢6 3 nhom phenoxy duoc thé nay.

T4t hon nita 1a chat 1am cham ngon Itra (B) theo sang ché ¢6 cAu tric bat ky trong

0 cac cau tric sau day:

va
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Céc vi du vé cac san pham thuong mai duoc uu tién cua chét iam cham ngon lia
(B) bao gébm FP-300B, FP-300, va SPH-100 (déu dugc san xuat bsi FUSHIMI

Pharmaceutical Co., Ltd.).

Ham luong cua chat [am chim ngon ltra (B) can dugc xac dinh dua trén luong
cac hop chét (A) nhu dwgc md ta & trén, va chit lam chdm ngon lra t6t hon 1a dugc chira
v6i luong ndm trong khoang tir 1 dén 60 phan trong lugng, va t6t hon nita 1a 5 dén 40

phén trong luong, tinh cho 100 phﬁn trong luong cua téng luong cua céc hop chét (A).
Chéat khoi mao polyme héa quang (C)

Chét khoi mao polyme hoa quang (C) c6 thé 12 chit c6 kha nang polyme hoa cac
hop chit (A) bang cach duoc chiéu tia nang lwgng, nhu tia to ngoai, tia electron va tia

quang hoa.

Céc vi du vé chat khoi mao polyme héa quang (C) bao g6m benzoin va benzoin
alkyl ete, nhu benzoin, benzoin metyl ete, benzoin etyl ete, va benzoin isopropyl ete;
axetophenon, nhu axetophenon, 2,2-dimetoxy-2-phenylaxetophenon, 2.2-dietoxy-2-
phenylactophenon, va 1,1-dicloaxetophenon; aminoaxetophenon, nhu 2-metyl-1-{4-
(metylthio)phenyl]-2-morpholinopropan-1-on, 2-benzyl-2-dimetylamino-1 -(4-
morpholinophenyl)-butan-1-on, va N,N-dimetylaminoaxetophenon; antraquinon, nhu
2-metylantraquinon, 2-etylantraquinon, 2-t-butylantraquinon, va 1-cloantraquinon;

thioxanton, nhu 2,4-dimetylthioxanton, 2,4-dietylthioxanton, 2-clothioxanton, va 2,4-

10
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diisopropylthioxanton; ketal, nhu axetophenon dimetyl ketal va benzyl dimetyl ketal;
2,4,5-triarylimidazol dime; riboflavin tetrabutyrat; hop chat thiol, nhu 2-
mercaptobenzimidazol, 2-mercaptobenzoxazol, va 2-mercaptobenzothiazol; hop chat
halogen hitu co, nhu 2,4,6-tris-s-triazin, 2,2,2-tribromoetanol, va tribromometyl phenyl
sulfon; benzophenon hoac xanton, nhu benzophenon va 4.4'-
bisdietylaminobenzophenon; axylphosphin, nhu 2,4,6-trimetylbenzoyl
diphenylphosphin oxit; va oxim este, nhu 1,2-octandion,1-[4-(phenylthio)-2-(O-
benzoyloxim)], va  etanon,1-[9-etyl-6-(2-metylbenzoyl)-9H-carbazol-3-yl]-1-(O-

axetyloxim).

Céac chat khoi mao polyme héa quang néu trén c6 thé duge sit dung mdt minh

hodc bang cach tron nhiéu loai.

Céc vi du v& cac san phdm thwong mai bao gém Omnirad 907, Ominorad 127,

va Ominirad 379 (d&u duoc san xuat béi IGM Resins B.V.).

Ham lwong ctia chat khoi mao polyme hoa quang (C) t6t hon 1a nam trong khoang
tir 0,2 phan trong luong dén 25 phan trong luong, va t6t hon nita 12 0,5 phan trong luong
dén 20 phan trong luong, tinh cho 100 phén trong lwong cua ché pham c6 thé hoa rin
theo sang ché. Néu ham luong nay nam trong khoang tr 0,2 dén 25 phan trong lugng,
cac ddc tinh hoa rén bé mat ctia san pham hoéa rén tro nén tot.

Thanh phén ran nhiét (D)

Pé lam ting do clng chéc hodc kha ning chiu nhiét han cua san phdm héa rin
thu duoc, thanh phan rén nhiét (D) c6 thé dwoc chira trong ché pham c6 thé hoa ran theo
sang ché.

Céc vi du v& thanh phén ran nhiét (D) ma c6 thé duoc st dung bao gdm cac loai
khac nhau thuong duoc st dung trong linh vuc nay, va vi du, cac hop chét da biét cong
khai, nhu hop chét isoxyanat dugc chan, hop chét epoxy va hop chét oxetan, co thé dugc

11

11/23



49597

su dung. Trong $6 nay, cu thé 1, thanh phé”m rin nhiét 4n trong chu triic ma nhom chirc
cua n6 dugc bao vé béng nhom bao vé co thé t6t hon 1a dugc st dung theo sang ché.
Bing cach sir dung thanh phin rén nhiét an nay, phan tng khong duoc du dinh trong
ché phém c6 thé hoa rin do cac diéu kién khong mong doi co thé duoc ngan chin dé
lam ting d6 on dinh bao quan cua ché pham c6 thé hoa rin, va ngoai ra, kha nang in
phun & 50°C 1a t6t, va khi phan Ung 1a mong muén, nhém bao vé cb thé duoc loai bo dé
dang bé‘mg cach gia nhiét hodc twong tu. Theo sang ché, "an" c6 nghia 1a cac dac tinh
ma hoat tinh khong ¢6 duge ¢ nhiét do thudng hoac trong diéu kién gia nhiét nhe, nhung
hoat tinh duoc thuc déy béng cach gia nhiét ¢ nhiét do cao bﬁng hodc 16n hon 80°C dé

¢6 dac tinh ran nhiét.

Thanh phan ran nhiét 4n t6t hon 1a hop chat isoxyanat duoc chidn. Hop chat
isoxyanat dugc chan 1a hop chét t&t hon 1a c6 nhidu nhom isoxyanat dugc chan trong
mot phan tir. Nhém isoxyanat dugc chén la nhom isoxyanat duoc bit hoat tam thoi thu
duoc khi nhom isoxyanat dugc bao vé béng phan ing voi chét chan, va khi qua trinh gia
nhiét té1 nhiét @6 quy dinh dugc thyc hién, chét chin nay phan ly, va nhom isoxyanat
duoc tao ra.

Pé 1am hop chét polyisoxyanat c6 nhiéu nhém isoxyanat, polyisoxyanat thom,
polyisoxyanat béo, hodc polyisoxyanat vong béo duoc sur dung.

Céc vi du cu thé vé polyisoxyanat thom bao gdm 4,4'-diphenylmetan diisoxyanat,
2,4-tolylen diisoxyanat, 2,6-tolylen diisoxyanat, naphtalen-1,5-diisoxyanat, o-xylylen
diisoxyanat, m-xylylen diisoxyanat, va 2,4-tolylen dime.

Céc vi du cu thé v& polyisoxyanat béo bao gdm tetrametylen diisoxyanat,
hexametylen diisoxyanat, metylen diisoxyanat, trimetylhexametylen diisoxyanat, 4,4-

metylenbis(xyclohexyl isoxyanat), va isophoron diisoxyanat.

12
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Céc vi du cu thé vé polyisoxyanat vong béo bao gbm bixycloheptan triisoxyanat.
Ciing duoc bao gom 1a céc san pham cong, biuret, va isoxyanurat cia hop chat isoxyanat

néu trén.

Céc vi du vé chét chin isoxyanat bao gdm céc chét chin phenolic, nhu phenol,
cresol, xylenol, clophenol va etylphenol; cac chit chin trén co s lactam, nhu e-
caprolactam, 8-valerolactam, y-butyrolactam va B-propiolactam; cac chét chan trén co
s& metylen hoat tinh, nhu etyl axetoaxetat va axetylaxeton; cac chét chin trén co s& rou,
nhu metanol, etanol, propanol, butanol, rugu amylic, etylen glycol monometyl ete,
etylen glycol monoetyl ete, etylen glycol monobutyl ete, dietylen glycol monometyl ete,
propylen glycol monometyl ete, benzyl ete, metyl glycolat, butyl glycolat, rugu diaxeton,
metyl lactat va etyl lactat; cac chét chin trén co s& oxim, nhu formaldehyt oxim,
axetaldoxim, axetoxim, metyl etyl ketoxim, diaxetyl monoxim va xyclohexan oxim; cac
chit chin trén co s& mercaptan, nhu butyl mercaptan, hexyl mercaptan, t-butyl
mercaptan, thiophenol, metylthiophenol va etylthiophenol; cac chét chan trén co s& amit
cta axit, nhu amit cuia axit axetic va benzamit; cac chit chan trén co s& imit, nhu imit
clia axit sucxinic va imit cua axit maleic; cac chit chin trén co s& amin, nhu xylidin,
anilin, butylamin va dibutylamin; cac chit chan trén co so imidazol, nhu imidazol va 2-
etylimidazol; cac chit chan trén co s& imin, nhu metylenimin va propylenimin; va cac

chét chin trén co s& pyrazol, nhu dimetylpyrazol.

Hop chét isoxyanat dwgc chin c6 thé 14 san pham thwong mai, va cac vi du cua
chiing bao gdm Duranate TPA-BSOE, 17B-60PX, E402-B80T (d&u duoc san xuat boi
Asahi Kasei Corp.), va Trixene BI7982: isoxyanat dugc chan (hexametylen isoxyanat
(HDM) trime, chit chan: dimetylpyrazol (DMP), dugc san xudt boi Baxenden

Chemicals Ltd.).
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Thanh phin rén nhiét an c6 thé 14 san phdm phan ang thu dugc bang cach cho
hop chat amin nhu imidazol hodc dixyandiamit phan tng véi hop chit chira nhom

hydroxyl, hop chat chira nhom ete vong, hop chit chtra nhom carboxyl, hodc twong tu.

Ham luong cua thanh phan ran nhiét (D) t5t hon 1a 1 phan trong luong dén 30
phéan trong lugng, va t6t hon nita 13 5 phén trong luong dén 25 phan trong luong, tinh
cho 100 phén trong lugng cla ché phdm c6 thé hoa ran theo sang ché. Do ham luong
nim trong khoang gié tri bang s6 nay, do cung chéc va kha nang chiu nhiét han cua san

pham hoéa ran c6 the thu duoc.
Cac thanh phan khéc

Trong ché pham c6 thé hoa rin theo sang ché, chat mau, chét chéng tao bot/lam
phéng, chét sol-gel thuan nghich/chét lam dic, chit két hop, chét phan tan, chét (rc ché
polyme hoa, chét lam cham polyme hoa, dung mdi, v.v.. ¢ thé duoc chita. Trong ché
phém 6 thé hoa rén theo sang ché, dung moi co6 thé duoc sir dung dé diéu chinh dé nhot,
nhung dé ngan sy gidm d6 day ctia mang sau khi hoa rén, lugng duoc bo sung t6t hon

1a nho. T4t hon nira 1a dung mdi dé diéu chinh d6 nhét khong nén duge chira.

Ché phdm c6 thé hoa rdn theo sang ché co d6 nhét thich hop dé in bang phuong
phép phun myc, nhu da md ta, va do do, nd co thé dwoc phun bang may in phun ma

khong c6 vén d& bat ky.

Do d6, bang cach st dung ché pham c6 thé hoa ran theo séng ché lam muc, méau

¢6 thé dugc vé truc tiép trén nén ctia bang mach in, hodc tuong tu.

San pham hoa rén theo sang ché co thé thu duoc bang cach chiéu anh sang vao
16p ché pham ¢ thé hoa ran duoc tao ra ngay sau khi in va bang cach do hoa rdn quang
16p ché phém ¢6 thé hoa ran nay. Viéc chiéu anh sang nay duogc thuc hién béng cach
chiu tia ning luong hoat tinh, nhu tia tr ngoai, tia electron hodc tia quang hoa, va t6t

hon 13 dwoc thuc hién bang cach chiéu tia tir ngoai.
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Viéc chiéu tia tir ngoai trong may in phun c6 thé duoc thuc hién bé‘mg cach, vi du,
bb tri ngudn sang, nhu dén thity ngan cao &p, dén halogen kim loai hodc LED tr ngoai,
trén mit bén ctia dAu in, va di chuyén dau in hodc vét liéu nén dé thuc hién qua trinh
quét. Trong truong hop nay, qua trinh in va chiéu tia t ngoai c6 thé duoc thuc hién gan

nhu dong thoi.

Do ché phdm c6 thé hoa ran theo sang ché chtra thanh phén ran nhiét (D), n6 ¢6
thé duogc hoa rin nhiét bﬁng cach st dung phuong tién gia nhiét da biét cong khai, nhu
10 khong khi nong, 16 dién hodc 10 gia nhiét cam Umg hdng ngoai. Trong trudng hop nay,
qua trinh gia nhiét t5t hon 1a dugc thuc hién & nhiét do nam trong khoang tir 120°C dén

170°C trong 5 phut dén 60 phut.

San pham héa ran thu dugc tir che pham c6 thé hoa ran theo sing che cling c6 do
mém déo tot, va do d6, tot hon 1a con dé lam 16p chiu duoc han, cu thé 1a cho bang mach

n mém.

Cac vi du vé nén cta bang mach in mém bao gom cac mang duoc lam bang thuy

tinh polyimit, polyimit, polyetylen terephtalat, polyme tinh thé 1ong va polycarbonat.

Ngoai ra, sang ché con dé xudt san pham hoa ran thu dwgc bang cach hoa ran ché

pham c6 thé héa rin theo sang che, va linh kién dién tir c6 san phdm hoa ran nay.

Theo sang ché, linh kién dién tr c6 nghia 1a linh kién dwgc su dung cho mach
dién tir, va khong chi 1a cac linh kién chti dong, nhu bang mach in, cu thé 1a bang mach
in mém, tranzito, diot phét sang va diot laze, ma con cac linh kién thu dong, nhu dién
trd, tu dién, cudn cam va ph?m ta ndi, cling dugc bao g5m, va san phém héa rén ctia ché
pham c6 thé hoa ran theo séng ché t6t hon 12 mang hoéa rén cach dién cho céc linh kién

\

nay.
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Sau day, mot phuong 4n ctia sang ché s& duoc mo ta cu thé dya vao cac vi du, va
tat nhién 1a, muc dich ndy khong 1am gi6i han pham vi cta sang ché theo cac di€ém yéu
cau bao ho cua don lién quan.

N
AN

Néu khong duoc chi rd theo cach khac, "phan" va "%" 1a theo trong luong.
Vi du thwce hién sang ché
Céc vi du 1 dén 5 va céc vi du so sanh 1 dén 3

Cac thanh phén nhu duoc thé hién trong bang 1 dudi day duge tron voi luong
tron nhu duoc thé hién trong d6, va céac thanh phan nay duoc khudy bang may hoa tan
(nhiét d6 trong phong, téc d6 quay 500 vong/phut, 5 phit). Sau do, bang cach sir dung
may nghién hat, qua trinh phan tan dwgc thuc hién trong 2 gio béng bi ziricon oxit, bang
cach d6 thu duoc ché phém ¢6 thé hoéa rén theo sang ché (cac vidu 1 dén 5) va céac ché
pham so sanh (cac vi du so sanh 1 dén 3). Dé 1am may nghién hat, may loai hinh nén K-
8 (duoc san xuét bai Buehler Ltd.) duoc sir dung, va qua trinh ngao tron dugc thuc hién
trong didu kién tdc d6 quay 1200 vong/phut, lwgng théo ra 20%, duong kinh hat 0,65mm,

va ty 1€ nap 88%.

MB3i ché phim co thé hoa rén thu dugc duge do do nhét bang nhét ké loai thm-
hinh nén (TVE-33H, duoc san xuat béi Toki Sangyo Co., Ltd.) bang cach str dung roto
hinh nén 1°34'xR24 trong didu kién 50°C, 100 vong/phut va gi tri 30 gidy, va két qua
12, moi d6 nhét 1a bﬁng hodc nho hon 50 mPa-s, va da khéng dinh dugc ré‘mg 6 thé phu

bang may phun mue.
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[Bang 1]

Bang 1. Céc thanh phan cta ché pham c6 thé hoa ran ctia cac vi du 1 dén 5 va cac vi du

49597

so sanh 1 dén 3 va luong tron cta chung (don vi: phan trong luong)

o Vi du | Vi du| Vidy | Vidy|Vidu|"® du so| Vi du so| Vi duso
Thanh phan sanh sanh séanh
1 2 3 4 5
1 2 3
Hop chit c6
ba nhém A-TMPT 10 10 10 10 10 10 10 10
acryloyl
Hop chét c6 1,9-NDA 14 14 14 14 14 14 14 14
hai nhém DPGDA 20 20 20 20 20 20 20 20
acryloyl BPE-4 S S S 5
Hop chét ¢c6 IBXA 20 20 25 20 20 20 20 25
5t nhé
motmnom A | 10 | 10 [ 10 | 10 | 10 | 10 10 10
acryloyl
Thanh pha
anhphan | proge | 10 | 10 | 10 | 10 | 10 | 10 10 10
ran nhiét
Chat khoi
mao polyme |Omnirad379| 5 5 5 5 5 5 5 5
hoéa quang
. FP-100 18
Chatlam 5608 [ 10 | 20 | 40 | 20
chém ngon
) SPH-100 20
Itra
PX-200 30
Chét tao
mau xanh 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
. da tron 15:3
Chat ma ,
atmau Chat tao
mau vang 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
147
Téngcc}ng 104,5|114,5]134,5[109,5 | 114,5 89,5 107,5 124,5

A-TMPT: trimetylolpropan triacrylat; dwgc san xudt béi SHIN-NAKAMURA

CHEMICAL Co., Ltd.

1,9-nonandiol diacrylat; dugc san xuét bai DKS Co., Ltd.

DPGDA: dipropylen glycol diacrylat; dugc san xuét boi TOYO CHEMICALS CO.,

LTD.
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BPE-4: bisphenol A diacrylat céi bién bang EO (san pham cong EO 4mol); dugc san

xuét béi DKS Co., Ltd.

IBXA: isobornyl acrylat; dugc san xudt boi OSAKA ORGANIC CHEMICAL

INDUSTRY LTD.

4HBA: 4-hydroxybutyl acrylat; duoc san xuét béi KYOEISHA CHEMICAL CO.,

LTD.
BI7982: isoxyanat ba chirc dugc chan; dugc san xuét boi Baxenden Chemicals Ltd.

Omnirad 379: 2-(dimetylamino)-2-[(4-metylphenyl)metyl]-1-[4-(4-

morpholinyl)phenyl-1-butanon; dugc san xuét bai IGM Resins B.V.

FP-300B: hop chédt phosphazen (hiam lugng phospho 12,5%); dugc san xuat boi

FUSHIMI Pharmaceutical Co., Ltd.

FP-100: hop chét phosphazen (ham lwong phospho 13,4%); dugc san xuat boi

FUSHIMI Pharmaceutical Co., Ltd.

SPH-100: phenoxyphosphazen chira nhom hydroxyl phenolic; duoc san xuat boi

Otsuka Chemical Co., Ltd.

PX-200: este ngung tu cla axit phosphoric (ham lwong phospho 9,0%), duoc san Xuat

bdi DAIHACHI CHEMICAL INDUSTRY CO. LTD.
Chat tao mau xanh da troi 15:3: chit tao mau xanh da troi trén co s¢ phtaloxyanin
ChAt tao mau vang 147: chit tao mau vang trén co s¢ antraquinon

Lién quan dén ché pham c6 thé hoa ran thu duge hodc mang hoa ran cua nd theo
cac vidu 1 dén 5 va cac vi du so sanh 1 dén 3, thir nghiém vé chét lam cham ngon lua,
cac Gac tinh pht, do phan giai, kha nang chiu nhiét han va do cong vénh dugc thuc hién

nhu dugc mo ta dudi day.
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Cac vi du diéu ché nén dé danh gia

Viéc phu mdi ché phém c6 thé héa ran theo cac vi du 1 dén 5 va cac vi du so sanh
| dén 3 duoc thuc hién bing cach st dung thiét bi in phun CPS 6151 (dugc san xuat boi
MicroCraft K.K.). Dé lam thiét bi, KM1024i SHE (dugc san xuét bsi KONICA
MINOLTA, INC., thé tich giot phit: 6 pl, sé luong dau phun: 1024, nhiét do dau phun:
50°C) duoc st dung. Qué trinh hoa rén quang dugc thuc hién ¢ 300 mJ/cm? bang céch
str dung, 1am ngudn sang, SGHUV-UN-L042-B (dugc san xuét boi MicroCraft K.K.,
ngué)n sang LED, buéc song: 365nm). Sau do6, qua trinh hoa ran nhiét duoc thuc hién &
150°C trong 60 phit bang cach st dung 1o sdy kiéu tuan hoan khong khi nong DF610

(duoc san xuat bai Yamato Scientific Co., Ltd.). D6 day ciia mang hoa ran 1a 15pum.
[0055] Chat lam cham ngon lta

Béng cach sir dung thiét bi in phun CPS 6151 (dugc san xuit boi MicroCraft
K.K.) nhu dugc mo ta trong cac vi du didu ché nén dé danh gia néu trén, ché pham cé
thé hoa ran ctia mdi vi du 1 dén 5 va vi du so sanh 1 dén 3 dugc phu cho ca hai mat cua
Kapton 200H da dugc xu 1y trude bang axit sulfuric, bang cach d6 thu duge mang hoa
rén. Mdi mang hoa ran thu duge nay dugc thir nghiém dbt chay thang dimg vat ligu
mong theo tiéu chuin UL 94. Viéc danh gid duge thuc hién bang cach danh gia VTM-
0, VIM-1, VTM-2, hoac Khong c6 chit lam cham ngon ltra dya trén tiéu chuan UL 94.

Céc két qua nay dugc néu trong bang 2 dudi day.
Cac dac tinh phu

Bing cach st dung thiét bi in phun CPS 6151 (duoc san xudt boi MicroCraft
K.K.) nhu dugc mo ta trong céac vi du diéu ché nén dé danh gia néu trén, mdi ché pham
c6 thé hoa rn ca cac vi du 1 dén 5 va vi du so sanh 1 dén 3 duoc phu 1én bé mat dong
cua Espanex M da dugc xur ly béang axit sulfuric. B& mit ctia mdi mang hoa ran thu dugc
ndy duoc quan sat truc quan va danh gia bang cac tiéu chi sau day.
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o: Mang héa rén trong d6 su phi ddng nhét ¢6 thé dugc thuc hién va bé mit 1a nhin.

A: Mang héa ran trong d6 su phu hoan toan co6 thé duoc thuc hién nhung vét soc xuét

hién theo huéng van hanh dau phun.
x: Mang hoéa rin trong d6 su gidn doan mot phin cia mang phu xdy ra.

Céc két qua nay dugc néu trong bang 2 dudi day.
D0 phan giai

Bang cach st dung thiét bi in phun CPS 6151 (duoc san xuét boi MicroCraft
K.K.) nhu dugc mo ta trong cac vi du diéu ché nén dé danh gia néu trén, mdi ché phém
6 thé héa rén cua cac vi du 1 dén 5 va cac vi du so sanh 1 dén 3 dugc phu lén bé mat
ddng cua Espanex M da dugc xur Iy bang axit sulfuric. Hinh dang cua khe ho cua moi

mang hoéa ran thu duge ndy duge quan sat bang kinh hién vi quang hoc va danh gia.
Céc ti€u chi quan sat
Phén khe hé duoc quan sat: $200 pm
Do phong dai cua kinh hién vi quang hoc: 500 lan
Cac tiéu chi danh gia
o: B& mat thanh cua phan khe ho khong c6 gian doan va khong c6 sy loang mau, va
phan khe ho 1a hinh tron.

x: B& mat thanh cua khe hé co6 su gidn doan va sy loang mau, va phén khe ho khong

1a hinh tron.
Céc két qua nay dugc néu trong bang 2 dudi day.
Kha nang chiu nhiét han
Bang céach s dung thiét bi in phun CPS 6151 (duoc san xuét bai MicroCraft

K.K.) nhu duoc md ta trong cac vi du diéu ché nén dé danh gia néu trén, moi ché pham
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c6 thé hoa rén clia cac vi du 1 dén 5 va cac vi du so sanh 1 dén 3 dugc pht 1én nén so
db mach @i duoc xi Iy trude bing axit sulfuric, c6 do day 16p dong 18pum va do day 16p
polyimit 50pm va bang cach d6 thu duge mang hoa ran. Chit tro dung trén co s& nhua
thong duoc phi cho mdi nén dé danh gid thu duoc nay, sau d6 mdi nén dugc ngdm trong
bé han di duoc diéu chinh trude & 260°C, trong 10 gidy, sau d6 chét tro dung duoc rira
bang rugu bién tinh, va sau do, vét phdng va vét bong ctia mang hoa ran dugc danh gia

bang cach boc bang dinh. Tiéu chi xdc dinh la nhu sau.

©: Ngay ca khi budc ngdm trong 10 gidy duoc 1ap lai hai 1an va thir nghiém boc bang

Cellotape (R) duoc thuc hién, vét bong khong dugc quan sat.

o: Ngay ca khi budc ngdm trong 10 gidy dugc thuc hién mot 14n va thir nghiém boc

bang Cellotape (R) dugc thuc hién, vét bong khong dwoc quan sat.
x: Khi bude ngam trong 10 gidy dugc thuc hién, 16p chiu han c6 vét phéng va vét bong.
Céc két qua nay dugc néu trong bang 2 dudi day.

Do cong vénh

Béng cach su dung thiét bi in phun CPS 6151 (dugc san xuét bai MicroCraft
K.K.), moi ché phém c6 thé hoa rin cua cac vi du 1 dén 5 va cac vi du so sanh 1 dén 3
duogc phi cho mot mat cua Kapton 200H da duoc xu ly trude bang axit sulfuric, bang
c4ach do thu dugc cdc mang hoa ran. Cac mang hoa ran nay dugc xac nhéan la dugce hoa
rén hoan toan, va mdi san phim nhiéu 16p gdém mang polyimit va mang hoa ran dugc
cét thanh kich thuéc 3cm x 3cm (chiéu dai x chiéu rong) dé thu dwoc mau (d6 day mang
khé: 15pm). M&i mau duoc dé yén trén ban lam viéc nam ngang theo cich sao cho bé
mat cua mang hoa rAn 1a mat trén, sau d6 chiéu cao cla bdn goc ctia mau cong 1én so
voi1 ban lam viée dugc do bé“mg thudc, va gia tri trung binh cua cac chiéu cao cua bén

gbe nay dugc xac dinh. Thir nghiém nay duoc thuc hign ba lan doi v6i moi mau, va gia
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tri trung binh cta cac thir nghiém ctia ba 14n nay dwoc xac dinh. Céc tiéu chi danh gid 1a

nhu sau.
Céc tiéu chi danh gia
©: Gia trj trung binh cta tong chiéu cao ctia bdn goc 1a bang hodc nhé hon 6mm.
o: Gi4 tri trung binh cua tong chiéu cao ctia bén goc 14 16n hon 6mm va nho hon 10mm.
x: Gi4 tri trung binh cua tong chidu cao ctia bon géc 1a bang hodc 1én hon 10mm.
Céc két qua nay dugc néu trong bang 2 dudi day.

[Bang 2]

Bang 2. Cac két qua thir nghiém

Vidu | Vidu | Vidu | Vidu | Vidu | Vidu | Viduso | Viduso
1 2 3 4 5 o) sanh 2 sanh 3
sanh 1

Chat iam | VIM- | VTM- | VIM- | VTM- | VTM- | Khoéng | VTM-0 | VIM-0
cham  ngeon 0 0 0 0 0 co
Ira
Cac dac tinh O O O O O O X X
phu 1
DY phan giai | O O O O O O N
Kha ning| © © © O © © © | o
chiu nhiét han
P06 cong vénh © © © | © O X X X
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YEU CAU BAO HQ
1. Ché phim c6 thé hoa rén chia it nhat cac thanh phén (A) dén (D) sau day:
(A) ba hop chat c6 mét, hai hodc ba nhém (met)acryloyl twong (g, trong mét phan tu,

(B) chat 1am cham ngon ltra ¢6 nhom phenoxy duoc thé béng nhom bét ky trong )

nhom xyano (-CN), nhom hydroxyl (-OH) va nhém metyl va cAu trac phosphazen,
(C) chét khoi mao polyme héa quang, va
(D) thanh phén ran nhiét; va
¢6 d6 nhét bang hodc nho hon 50 mPa-s & 50°C.

2. Ché phidm c6 thé hoa ran theo diém 1, trong d6 nhom phenoxy cua chat 1am cham

ngon lra (B) dugc thé bang nhém xyano.

3. Ché phém c6 thé héa rén theo diém 1 hoic 2, trong do ché phém nay dugc st dung

dé tao ra mang hoa ran trén bang mach in mém.

4. San pham hoéa ran thu duoc tir ché phdm c6 thé hoa rén theo diém bét ky trong sb cac

diém tir 1 ¢én 3.
5. Linh kién dién tir c6 san phim hoa ran theo diém 4.

6. Linh kién dién tir theo diém 5, trong d6 linh kién nay la bang mach in mém.
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