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(57) Séng ché dé cap dén cau trac da 16p c6 6 mém déo tét hon trude, cu thé 1a
kha ning chéng ntt vuot troi chng lai sw gap mép qua mic, mang khod va bang mach
in mém déo c6 san pham duoc hda ran caa mang khd 1am mang bao vé. Cau trac da
I6p ¢6 16p nhua (A) va I6p nhua (B) ma duoc can théng qua I6p nhua (A) trén bang
mach in mém déo. Lép nhya (B) bao gdm ché pham nhya nhiét ran cam quang chira
nhya tan trong kiém, chat khoi mao quang polyme hoa, hop chat phan wng nhiét va
copolyme khdi, va I6p nhyua (A) bao gom ché pham nhya c6 thé trang duoc bang
kiém chira nhya tan trong kiém va hop chat phan @ng nhiét.
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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén cau trac da 16p, ma hitu ich 1am mang cach dién cta bang
mach in mém déo, mang khé va bang mach in mém déo (sau day, con cé thé goi tat 1a

“bang mach in”).
Tinh trang k§y thuét ciia sang ché

Trong nhing nim gin ddy, do su phét trién cua dién thoai théng minh va cac
thiét bi dAu cudi dang bang nén cac thiét bi dién tir nhé va moéng hon yéu ciu khong
gian nhd hon cho cac bang mach. Do d6, viéc sit dung bang mach in mém déo ma ¢
thé gép duoc ting 1én va cac bang mach in mém déo tham chi ¢é d6 tin cdy cao hon

dugc yéu cau.

Mit khéc, quy trinh 13p hdn hop duoc sir dung rong rai cho mang cach dién dé
dam bao d6 tin cdy cach dién cho bang mach in mém déo, trong do 16p phu géc
polyimit c6 cac déc tinh co hoc vuot troi nhu 1a do bén nhiét va do mém déo duoc st
dung cho phan gp (phan udn) (xem vi du nhu cic tai li¢u patent 1 va 2), va ché phdm
nhya cam quang ma vuot trdi vé d6 cach dién va d6 bén nhiét han va c6 thé phai dugc
xir Iy tinh dwoc sir dung & phan lap (phan khong udn).

Cu thé 13, 16p pht gbc polyimit nay khong thich hop dé ndi day tinh do né yéu
cdu gia cong dot dap. Do d6, sir dung két hop timg phin ché phdm nhwa cam quang
trang kiém (16p can han) ma co6 thé duoc xir ly quang khic trong phan lap chip ma doi
hoi su ndi day tinh dugc yéu cau.

Tai liéu k¥ thudt lién quan
Tai liéu patent

[Tai liéu patent 1] JPS62-263692A

[Tai liéu patent 2] JPS63-110224A
Ban chat k§ thut ciia sing ché

Cac van dé can dugc gidi quyét bdi sang ché
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Nhu d3 mé ta ¢ trén, cac quy trinh san xult bang mach in mém déo phai st
dung quy trinh ldp hdn hop bao gdm budc lién két cac 16p phu va budc tao thanh 16p

can han, va nhu vay c6 cic van dé 13 hiéu qua chi phi va kha néng gia cong kem.

Ngugc lai, d3 dugce nghién ctru dé str dung mang cach dién 1 16p can han hodc
mang cach dién 1a 16p phu, 14 16p can han va 16p phu cua bang mach in mém déo. Tuy
nhién, vét liéu co thé dap tmg yéu cAu vé khong gian nho hon cho bang mach, cu thé 1a
c6 thé thoa man du coéng ning dugc yéu cAu dbi v&i ca 10p can han va 16p phd van
chua duge st dung trong thuc té.

Cu thé 13, lién quan dén yéu cau vé khong gian nhé hon dung cho bang mach,
khi bang mach in mém déo duoc trang bi trong thiét bi thi bang mach in mém déo ma
¢6 cac linh kién duoc 1dp trén d6 duogc trang bi & trang thai gip mép. Do d6, tai trong
tac dong 1én bang mach in mém déo va mang cich dién ciia n6 & trang thai gip mép,
tuy nhién vé mit nay thi vat lidu c6 thé thoa man day d cong ning can c6 dbi véi ca
hai 16p can han va 16p pha van chua dugc phat trién. O day, thuat ngtt “gip mép” cb
nghia 1a mép bé mit trén cta bang mach in mém déo dugc udn 180 do. Do dé, bang
mach in mém déo duogc yéu cdu c6 mang cach dién thich hop cho 16p can han va 1ép
phu c6 dd mém déo t6t hon trude va cu thé 1a kha ning chéng niit vuot troi ngay ca

trong trudng hop ghp mép qua mirc.

Do d6, muc dich chinh cta sang ché 14 d& xudt ciu triic da 16p thoa man cong
ning can c6 dbi voi ca hai 16p can han va 16p phu, c6 do mém déo tét hon trudce va cu
thé 1a kha nang chdng nit vugt troi ngay ca khi gip mép qua mirc. Ngoai ra, muc dich
khéc cua sang ché 1a dé xuét bang mach in mém déo co cdu tric da 16p dugc st dung
1a mang cach dién clia bang mach in mém déo, ma dic biét thich hgp cho quy trinh tao
thanh chung dé tao ra phan gAp (phan udn) va phan l3p (phan khong udn), mang khb

va san pham hoa ran cta n6 12 mang bao vé nhu 1a 16p phi hodc 16p can han.
Cach thirc giai quyét van dé

Tir két qua clia cac nghién ctru chuyén sau dé giai quyét cac vAn d& néu trén thi
cAc tac gid sang ché da hoan thanh sang ché nay.
Cu thé 13, cAu tric da 16p theo sing ché 13 cAu trac da 16p c6 16p nhya (A) va

16p nhya (B) ma duge can trén bang mach in mém déo théng qua 16p nhua (A), trong
do
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16p nhua (B) bao gbm ché phim nhya nhiét rin cam quang chira nhya tan
trong kiém, chét khoi mao quang polyme hoa, hop chét phan mg nhiét va copolyme
khéi, va 16p nhua (A) bao gdm ché pham nhya c6 thé trang dugc bang kiém chira nhya

tan trong kiém va hop chét phan img nhiét.

Trong cau triic da 16p theo séng ché, copolyme khi t6t hon 13 ¢6 cdu tric
duoc thé hién bing cong thire (I) dudi day, va copolyme khdi c6 trong lwong phén tir
trung binh khéi (Mw) nidm trong khoang thich hgp tir 20.000 dén 400.000.

X-Y-X (D)

trong d6 X 1a don vi polyme c6 nhiét do chuyén hoa thity tinh Tg 13 0°C hodc
cao hon va ca hai X c6 thé gibng nhau hoic khac nhau, va Y 13 don vi polyme c6 nhiét

d6 chuyén hoa thiy tinh Tg thip hon 0°C.

Ngoai ra, trong chu trac da 16p theo sang ché, chét quang sinh bazo t6t hon 13
duogc chira 12 chit khoi mao quang polyme hoa cta 16p nhya (B). Ngoai ra, trong céu
tric da 16p theo sang ché, 16p nhya (A) tot hon 13 bao gdm ché phim nhwa c6 thé trang

duogc bang kiém khong chira chét khoi mao quang polyme hoa.

Céu tric da 16p theo sang ché c6 thé dugc sit dung cho it nhit mét trong cic
phin ubn va phin khéng ubn ciia bing mach in mém déo va co thé dugc sir dung cho it
nhét mot trong cac 16p pht, 16p can han va vat liéu cach dién 16p trung gian cua bang

mach in mém déo.

Ngoai ra, mang kho theo sang ché dic trung & chd it nhat mot bé mit ciia cau

tric da 16p theo sang ché duoc d6 hodc bao vé bdi mang.

Ngoai ra, bang mach in mém déo theo sang ché dugc déc trung & chd c6 mang

cach dién str dung ciu tric da 16p theo sang ché.

O day, bang mach in mém déo theo sdng ché c6 thé c6 mang cach dién duoc
tao thanh bang cach tao ra cic 16p cua cAu trac da 16p theo sang ché trén bang mach in
mém déo, tao mau bing cach chiéu xa 4nh sang, va cing tao thanh mAu bang dung
dich trang. Hon nita, bang mach in mém déo theo sang ché c6 thé c6 mang cach dién
duoc tao thanh bang cach tao ra tudn ty 16p nhwa (A) va 16p nhya (B) trén bang mach

in mém déo ma khong st dung cau trac da 16p theo sang ché, tao mau bang cach chiéu
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xa 4nh sang va sau do cung tao thanh mAu bang dung dich trang. Theo sang ché, thuat

~, 66

ngit “mau” c6 nghia 13 san pham dugc hoa ran thanh mau, d6 12 mang céach dién.
Hiéu qua cta sang ché

Theo sang ché, cdu tric da 16p c6 thé duoc tao ra ma thda man cong ning can
c6 dbi v6i ca hai 16p can han va 16p phi, ¢6 d6 mém déo cao hon trude va cy thé 1a
kha ning chdng nat vuot trdi ngay ca khi gip mép qua muc. Hon nita, sang ché cho
phép thu dugc bang mach in mém déo c6 cu truc da 16p duge sir dung 1a mang cach
dién ctia bang mach in mém déo dic biét thich hop cho quy trinh tao thanh chung dé
tao ra phan gip (phan udn) va phin 1ip (phan khong ubn), mang kho va san pham

duoc hoa rin cia nd 1a mang bao vé nhu 13 16p pht hodc 16p can han.
M@ t4 vin tit cdc hinh v&

FIG.1 14 so @6 xu 1y dudi dang gian dd thé hién vi du v& phwong phép dé san
xuét bang mach in mém déo theo sang ché.

FIG.2 14 so d6 xu 1y dudi dang gian dd thé hién vi du v& phuong phap d san
xut bang mach in mém déo theo sang ché.

FIG.3 1a hinh minh hoa gian lugc thé hién thtr nghiém MIT & cic vi du.

FIG.4 1a hinh minh hoa gian lugc thé hién thi nghiém gép mép & cac vi du.
Mo ta chi tiét sang ché

Céac phuong &n theo sang ché s& dwoc mb ta chi tiét dudi day.

(Cu tric da 16p)

Chu trac da 16p theo sang ché c6 16p nhwa (A) va 16p nhua (B) ma dwoc cén
trén bang mach in mém déo thong qua 16p nhua (A). 0 day, trong cAu trac da 16p theo
sang ché, 16p nhwa (A) va 16p nhya (B) vé co ban c6 chirc ning twong tng 13 16p dinh
va 16p bao vé. Cau tric da 16p theo sang ché dic trung & chd 16p nhua (B) bao gdm
ché phim nhya nhiét rin cam quang chita nhya tan trong kiém, chét khoi mio quang
polyme hoa, hop chit phan Ung nhiét va copolyme khéi (con c6 thé duge goi 1a
“BCP”), va 16p nhua (A) bao gdm ché phdm nhya c6 thé trang dugc bang kiém chta

nhya tan trong kiém va hop chét phan tmg nhiét.
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Theo sang ché, 16p nhya (B) trén mt 16p trén cla ciu trac da 16p duoc tao
thanh bing cach can hai 16p nhya chtra copolyme khéi, giup thu dugc sy can bang t6t
vé db mém déo cao hon trudc, kha ning chéng nut vuot troi cu thé 1a chéng lai su gép

mép qua muc va dd bén nhiét vuot troi.

Luu ¥ rang, cAu trac da 16p theo séng ché nay tuln tu c6 16p nhya (A) va 16p
nhya (B) trén bang mach in mém déo trong d6 mach déng duge tao thanh trén 16p nén
mém déo, trong d6 16p nhya (B) trén mit 16p trén bao gdm ché pham nhwa nhiét rin
cam quang ma co thé duoc tao mAu bing cach chiéu xa anh séng, va cho phép cing tao
thanh mau trén 16p nhya (B) va 16p nhyua (A) bang cach trang, ngay ca khi 16p nhua
(A) trén mat 16p dudi khong chira chét khoi mao quang polyme hoa.

Ly do 13 khi 16p nhya (A) trén mit bang mach in khdng chira chét khoi mao
quang polyme hoa, nhin chung viéc tao mau 1ép nhua (A) riéng 1& 14 khong kha thi,
nhung trong trudng hop chu triic da 16p theo sang ché, trong khi cac loai hoat hoa phoi
sang nhu 13 cac gbc duogce tao ra tr chat khoi mao quang polyme hoa chua trong 16p
trén, 16p nhua (B), khuéch tan vao trong 16p nhua (A) ngay bén dudi 16p nhua (B), cho
phép ddng thdi tao mau cé hai 16p.

[L6p nhya (A)]
(Ché pham nhuya c6 thé trang duoc bang kiém)

Ché pham nhya co thé trang duoc bing kiém céu tao 16p nhwa (A) c6 thé 1a
ché phdm chra mdt hoic nhiéu nhom chic ctia nhém phenolic hydroxyl va nhom
carboxyl, chira nhya tan trong kidm ma c6 thé trang dugc bang dung dich kiém va hop
chét phan ung nhiét. Cac vi du cia nd t6t hon 13 bao gdm ché pham nhya chtra hop
chét c6 nhém phenolic hydroxyl, hop chit ¢6 nhém carboxyl, va hop chit c6 nhom
phenolic hydroxyl va nhom carboxyl, va cac ché phim nhya da biét va thuong dung

dugc stir dung.

Céc vi du cia né bao gdm céc ché phim nhwa thuong dugc s dung 13 ché
phim can han, nhu 14 ché phdm nhya chira nhya chira nhom carboxyl hodc nhya cam
quang chtra nhom carboxyl, hop chét c6 lién két khong bdo hoa etylenic va hop chit

phan Ung nhiét.
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O day, vé hop chit c6 nhua chita nhom carboxyl hodc nhya cdm quang chira
nhém carboxyl, va lién két khong bdo hoa etylenic, hop chit da biét va thuong ding

duoc str dung.

Ngoai ra, vé hop chét phan tng nhiét, hop chét da biét va thuong duoc st
dung c6 nhom chure ¢o thé tham gia vao phan mg nhiét ran, nhu 14 nhom (thio) ete

vong, tvong tu nhu hop chét phan g nhiét dugc dung & 16p nhwa (B) duoc sir dung.

Lép nhya (A) nay co thé chira hodc khong chira chit khoi mao quang polyme
héa, nhung cac vi du vé chét khoi mao quang polyme hoa dugc sir dung khi chat khoi
mao quang polyme hoa dugc chira co thé bao gdm céac chét twong tw nhu chit khoi

mao quang polyme hoa dugc sit dung & 16p nhua (B).

Ngoai ra, theo sang ché, 16p nhya (B) cin phai chira copolyme khéi va 16p
nhua (A) ciing c6 thé chira copolyme khdi & mtc do sao cho cong nang dugc yéu cau
d6i v6i hai 16p can han va 16p phu khong bi dnh hudng. Vé copolyme khéi duogc sir
dung ¢ day, thi copolyme khéi twong tw nhw copolyme khéi duoc dung & 16p nhya (B)
¢ thé duoc str dung. Luong tron copolyme khdi & 16p nhua (A) tét hon 1a 15 phin
khéi luong hozc nho hon, va t5t hon nita 13 3 phﬁn khdi luong hodc nhé hon trong 100
phin khéi lwong nhya tan trong kidm, va cu thé 1a t6t hon 1a 16p (A) khong chira
copolyme khéi nhung chi c6 16p nhya (B) chira copolyme khéi. Néu luong tron
copolyme khéi 1a 15 phan khéi luong hodc nhé hon, tinh trang, do mém déo, kha ning

chéng nut va d6 bén nhiét khong bi anh hudng.
[L6p nhwa (B)]
(Ché phdm nhua nhiét rin cam quang)

Ché phdm nhya nhiét rén cam quang ciu tao 16p nhya (B) chira nhya tan trong
kiém, chat khoi mao quang polyme héa, hop chét phan img nhiét va copolyme khi.
(Nhya tan trong kiém)

V& nhya tan trong kiém, cac nhua da biét va thuong dung tuwong tw nhu nhua
cua 16p nhua (A) néu trén co thé duoc st dung, va nhua c6 chira nhém carboxyl ma cé
c4c dic tinh vuot trdi nhu 13 do bén udn va d6 bén nhiét, va co it nhét mot trong céac

ciu tric imit va cau trac amit c6 thé dugc st dung thich hop.
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Céc vi du vé nhua chira nhém carboxyl c6 it nhit mot trong céc ciu tric imit
va cAu tric amit bao gdm (1) nhwa c6 chira nhém carboxyl c6 chu trac imit va cdu tric
amit, (2) nhua c¢6 chira nhém carboxyl co cAu tric imit nhung khong c¢é cu trac amit,
va (3) nhya c6 chira nhéom carboxyl c6 cAu trac amit nhung khong c6 cAu trac imit, va
cac nhua nay co thé dugc s dung riéng & hodc 12 hdn hop cta hai hodc nhiéu loai
trong s& ching. Theo sang ché, trong s6 nhya chira cac nhém carboxyl co it nhét mot
trong cdc cdu tric imit va cAu trac amit, tét hon 14 sit dung nhua c6 chtra nhom

carboxyl ¢6 ciu trac imit va cau trac amit.

Luu ¥ ring nhia chita nhém carboxyl c6 it nhat mot trong cdc cau tric imit va

cau trac amit con c6 thé ¢c6 nhom phenolic hydroxyl.
(1) Nhua chtra nhom carboxyl ¢6 cau tric imit va cau tric amit

Nhya chira nhém carboxyl ¢ cAu trac imit va chu tric amit tt hon 13 nhya
polyamitimit. Vi du nhu, nhya polyamitimit ¢ thé thu dwgc bang cach cho diamin
chira it nhit diamin chira nhém carboxyl phan Ung v&i anhydrit axit (al) bao gbém
anhydrit axit co it nhit ba nhém carboxyl, hai trong s6 d6 14 cic anhydrit dé thu duoc
san phdm dugc imit hoa, va sau d6 cho phan ng véi vét liéu phan tng thd chira san
phim d3 imit héa thu dugc theo cach d6 va hop chét diisoxyanat. V4t liéu phan tng
thd t6t hon 13 chta, ngoadi san phim di imit hoa & trén va hop chét diisoxyanat,
anhydrit axit (a2) c6 it nhAt ba nhém carboxyl, hai trong s6 d6 1a cac anhydrat, nhu mé

ta sau day.

3 day, cac vi du vé diamin dugc st dung dé téng hop nhua polyamitimit néu
trén bao gdm it nhat diamin chtta nhém carboxyl, va t6t hon 1a st dung két hop véi

diamin co lién két ete.

Céc vi du vé& diamin chira nhém carboxyl c6 thé bao gbm cac axit
diaminobenzoic nhu 13 axit 3,5-diaminobenzoic, axit 2,5-diaminobenzoic, va axit 3,4-
diaminobenzoic, axit aminophenoxybenzoic nhu 12 axit 3,5-bis(3-
aminophenoxy)benzoic va axit 3,5-bis(4-aminophenoxy)benzoic, cac hop chit
carboxybiphenyl nhu 13 3,3’-metylenbis(6-axit aminobenzoic) va 3,3’-diamino-4,4’-
dicarboxybiphenyl, carboxydiphenylalkan nhu la 3,3’-diamino-4,4’-
dicarboxydiphenylmetan va 3,3’-dicarboxy-4,4’-diaminodiphenylmetan, cac hop chit

carboxydiphenyl ete nhu 13 3,3’-diamino-4,4’-dicarboxydiphenyl ete, va cac diamin
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ndy c6 thé duoc sir dung riéng r& hodc cac két hop thich hop cua ching c6 thé duogc st

dung.

Ngoai ra, cac vi du vé diamin c6 lién két ete bao gém polyoxyetylen diamin,
polyoxypropylen diamin va céc polyoxyalkylen diamin khéc chra cac nhém

oxyalkylen c6 s6 lwong chudi cacbon khéac nhau.

Trong luwong phéan tir ciia diamin c6 lién két ete t&t hon 13 ndm trong khodng tir

200 dén 3.000 va tét hon nita 13 400 dén 2.000.

Céc vi du vé cac polyoxyalkylen diamin bao gdm cac polyoxyetylen diamin
nhu 13 Jeffamine ED-600, ED-900, ED-2003, EDR-148, va HK-511, céac
polyoxypropylen diamin nhu 13 Jeffamine D-230, D-400, D-2000 va D-4000, va cac
polyoxyalkylen diamin c6 cdc nhom polytetrametylen etylen nhu 1a Jeffamine XTJ-
542, XTJ533 va XTJI536 do Huntsman Corporation, U.S.A san XUAt. Ngoai ra, 2,2’-bis
[4-(4-aminophenoxy)phenyl] propan cling ¢ thé dugc st dung 13 diamin c6 lién két

ete.

V& diamin ndy, cac diamin khac ngoai cic diamin ndy co6 thé duoc sir dung két
hop. V& cac diamin khac ma c6 thé duoc st dung két hop, cac diamin béo, cac diamin
thom v.v muc dich chung, c6 thé duoc st dung riéng ré hodc két hop thich hop. Céc vi
du cu thé vé cac diamin khac bao gdm céc diaminodiphenyl ete nhu 13 p-
phenylendiamin (PPD), 1,3-diaminobenzen, 2.4-toluendiamin, diamin c6 mot hat nhan
benzen, 4,4’-diaminodiphenyl ete, 3,3’-diaminodiphenyl ete, va 3,4’-diaminodiphenyl
ete, cac diamin thom nhu 13 4,4’-diaminodiphenylmetan, 3,3’-dimetyl-4,4’-
diaminobiphenyl, 2,2’-dimetyl-4,4’-diaminobiphenyl, 1,3-bis(3-aminophenyl)benzen,
1,3-bis(4-aminophenyl)benzen, 1,3-bis[2-(4-aminophenyl)isopropyl]benzen, 1,4-bis[2-
(3-aminophenyl)isopropyl]benzen, 3,3’-bis(3-aminophenoxy)biphenyl, 3,3’-bis(4-
aminophenoxy)biphenyl, 4,4’-bis(3-aminophenoxy)biphenyl, 4,4’-bis(4-
aminophenoxy)biphenyl, bis[3-(3-aminophenoxy)phenyl] ete, bis[3-(4-aminophenoxy)
phenyl]ete, bis[4-(3-aminophenoxy)phenyl]ete, 3,3’-diamino-4,4’ -dihydroxydiphenyl
sulfon, va cac diamin béo nhu 1a 1,2-diaminoetan, 1,3-diaminopropan, 1,4-
diaminobutan, 1,5-diaminopentan, 1,6-diaminohexan, 1,7-diaminoheptan va 1,8-

diaminooctan.
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Céc vi du vé anhydrit axit (al) dugc st dung dé tdng hop nhwa polyamitimit
bao gbém anhydrit axit c6 it nhét ba nhém carboxyl, hai trong sd d6 13 cac anhydrit.
Céc vi du vé cic anhydrit axit ndy bao gdm cac anhydrit axit c6 it nhit mét trong cac
vong thom va vong béo. Cac vi du vé cac anhydrit axit c6 cac vong thom cé thé bao
gdm thich hop trimelitic anhydrit (trimelitic anhydrit axit)(benzen-1,2,4-tricarboxylic
axit 1,2-anhydrit, TMA), va 4,4’-oxydiphtalic anhydrit. Cac vi du vé cac anhydrit axit
c6 cac vong béo co thé bao gdm thich hop trimelitic anhydrit dugc hydro hoa
(xyclohexan-1,2,4-tricarboxylic axit-1,2-anhydrit (H-TMA)). Mot trong cac loai
anhydrit axit ndy c6 thé dugc st dung riéng r& hodc hai anhydrit axit hodc nhiéu hon

c6 thé duge sir dung két hop.

Ngoai ra, cac carboxylic dianhydrit ¢6 thé duge sir dung két hop. Céc vi du vé
cac carboxylic dianhydrit bao gdm céc tetracarboxylic anhydrit nhu 13 pyromelitic

dianhydrit va 3,3°,4,4’-benzophenontetracarboxylic dianhydrit.

V& céac hop chat diisoxyanat dugc st dung dé téng hop nhya polyamitimit néu
trén, cac diisoxyanat nhu 1a cac diisoxyanat thom, céc ddng phan va céc oligome cla
né, cac diisoxyanat béo, cac diisoxyanat vong béo va cac ddng phan clia nd, va cc
diisoxyanat muc dich chung khéc c6 thé duoc str dung, nhung céc vi du vé n6 khong
chi giéi han & day. Ngoai ra, cac hop chét diisoxyanat nay c6 thé duoc str dung riéng

r& hodc két hop.

Nhu d3 mo ta & trén, nhya polyamitimit ¢ thé thu dugc bang cach phan tmg
v6i vat liéu phan Gng thd chira san phim d3 imit hoa va hop chét diisoxyanat, va ngoai
ra c6 thé chra anhydrit axit (a2) twong ty ma dugc st dung dé thu duoc san pham da
imit hoa. V& anhydrit axit (a2), anhydrit axit twong tw nhu anhydrit axit (al) co thé
duoc stir dung va anhydrit axit khac ¢6 thé duoc st dung. Ham luong anhydrit axit (a2)

trong vat liéu phan tng tho trong trudng hop nay khong bi gidi han cu thé.

V& nhya polyamitimit ¢ m6 ta ¢ trén, diamin chira nhém carboxyl va diamin
6 lién két ete, va H-TMA ma 1a trimelitic axit vong béo dic biét t8t hon 1a dugc st
dung xét vé d6 hoa tan kiém dugc ning cao va tinh trang dugc cai thién theo do. Vi
cung ly do nay, t5t hon 14 cling st dung hop chét diisoxyanat béo & phan ng giai doan

2 d6i véi nhwra polyamitimit ndy. Sy ket hop hiéu qua ciia chudi béo va cau tric vong

béo thanh chu triic gitp ting d6 hoa tan kidm ma 1am gidm khong dang ké cac dic tinh.
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Ngodi ra, vé& nhya chira nhém carboxyl ¢6 cAu tric imit va ciu trac amit, nhyua
polyamitimit co cAu tric dugc thé hién bang cong thirc chung (1) sau déy va chu tric
duoc thé hién bang cong thirc chung (2) sau day c6 thé dugc sir dung:

0

o)
A L%
I H
HOOC—YYN—Xf—NYY—C—N-— (1)
o} o
o}
L%
Il H
HOOC—Y. N—X,—-N_ Y—C—N— (2)

T

O day, X, 12 phin con lai ctia C24-48 aliphatic diamin béo dan xuét dime axit

,va

=0

(a). X, 1a phan con lai ctia diamin thom (b) c6 nhom carboxyl. Y la vong xyclohexan

hodc vong thom ddc lap.

Céc vi du cu thé vé nhya polyamitimit c6 cac cau tric nhu ndy bao gdm cac

nhwa duoc thé hién bing cong thirc chung (3) sau day:

0]

o) 0

0 0

N———X—N#Y 6—“—2—“—&—Y#N—X-—NYY COOH  (3)
0 0

o)

HOOC-Y.

X
Y

° n

O cong thic chung (3) néu trén, X 1a phan con lai ctia diamin doc lap, Y 1a
vong thom hodc vong xyclohexan déc lap, Z 1a phén con lai ctia hop chét diisoxyanat
van 1 sb ty nhién.

(2) Nhya chira nhom carboxyl co cAu tric imit nhung khéng ¢ céu triic amit

Nhua chitra nhém carboxyl ¢é cdu tric imit nhung khong c6 chu tric amit
khong bi gidi han cu thé chi cin n6 c6 nhom carboxyl va vong imit. Dé téng hop nhya
chira nhom carboxyl ¢6 ciu triic imit nhung khong c6 chu tric amit, k¥ thuat da biét va
thuong dung ma dwa vong imit vao nhya c6 chira nhom carboxyl co thé duoc st dung.
Céc vi du cla n6 bao gdm cac nhua thu dugc bang cach cho thanh phan carboxylic
anhydrit phan Ung véi thanh phan amin va/hogc thanh phan isoxyanat. Sy imit hoa c6
thé duoc thuc hién bing cach imit héa nhiét hodc imit héa hoa hoc va ching c6 thé
duoc str dung két hop dé san xuit.
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O day, cac vi du vé thanh phan carboxylic anhydrit bao gbm, nhung khdng chi
gidi han 0, tetracarboxylic anhydrit va tricarboxylic anhydrit. Chi can ching 13 cac hop
chét c6 nhom anhydrit axit phan ng véi nhom amino hodc nhém isoxyanat va nhom
carboxyl, cac din xuét ctia n ciing c6 thé dugc st dung & day. Ngoai ra, cdc thanh

phan carboxylic anhydrit nay c6 thé duogc str dung riéng ré hodc két hop.

Céc vi du vé tetracarboxylic anhydrit bao gdm cac pyromelitic dianhydrit, 3-
flo pyromelitic dianhydrit, 3,6-diflo pyromelitic dianhydrit, 3,6-bis (triflometyl)
pyromelitic dianhydrit, 3,3’,4,4’-benzophenontetracarboxylic dianhydrit, 3,3°,4,4°-
biphenyltetracarboxylic dianhydrit, 4,4’-oxydiphtalic dianhydrit, 2,2’-diflo-3,3*,4,4°-
biphenyltetracarboxylic dianhydrit, 5,5°-diflo-3,3’,4,4’-biphenyltetracarboxylic
dianhydrit, 6,6’-diflo-3,3’,4,4’-biphenyltetracarboxylic dianhydrit, 2,2°,5,5°,6,6’-
hexaflo-3,3’,4,4’-biphenyltetracarboxylic dianhydrit, 2,2’-bis(triflometyl)-3,3’,4,4’-
biphenyltetracarboxylic dianhydrit, 5,5°-bis(triflometyl)-3,3°,4,4’-
biphenyltetracarboxylic dianhydrit, 6,6’-bis(triflometyl)-3,3°,4,4’-
biphenyltetracarboxylic dianhydrit, 2,2’,5,5’-tetrakis(triflometyl)-3,3",4,4’-
biphenyltetracarboxylic dianhydrit, 2,2’,6,6’-tetrakis(triflometyl)-3,3",4,4’-
biphenyltetracarboxylic dianhydrit, 5,5’,6,6’-tetrakis(triflometyl)-3,3",4,4’-
biphenyltetracarboxylic dianhydrit va 2,2°,5,5 ’,6,6’-hexakis(triflometyl)-3,3°,4,4-
biphenyltetracarboxylic dianhydrit, 1,2,3,4-benzentetracarboxylic dianhydrit,
3,3”,4,4”-terphenyltetracarboxylic dianhydrit, 3,3”,4,4°-quaterphenyltetracarboxylic
dianhydrit, 3,3””, 4,4””-quincphenyltetracarboxylic dianhydrit, metylen-4,4’-diphtalic
dianhydrit, 1,1-ethynyliden-4,4’-diphtalic dianhydrit, 2,2-propyliden-4,4’-diphtalic
dianhydrit, 1,2-etylen-4,4’-diphtalic dianhydrit, 1,3-trimetylen-4,4’-diphtalic
dianhydrit, 1,4-tetrametylen-4,4’-diphtalic dianhydrit, 1,5-pentametylen-4,4’-diphtalic
dianhydrit, 2,2-bis(3,4-dicarboxyphenyl)-1,1,1,3,3,3-hexaflopropan dianhydrit,
diflometylen-4,4’-diphtalic dianhydrit, 1,1,2,2-tetraflo-1,2-etylen-4,4’-diphtalic
dianhydrit, 1,1,2,2,3,3-hexaflo-1,3-trimetylen-4,4’-diphtalic dianhydrit,
1,1,2,2,3,3,4,4-octaflo-1,4-tetrametylen-4,4’-diphtalic anhydrit 1,1,2,2,3,3,4,4,5,5-
decaflo-1,5-pentametylen-4,4’-diphtalic dianhydrit, thio-4,4’-diphtalic dianhydrit,
sulfonyl-4,4’-diphtalic dianhydrit, 1,3-bis(3,4-dicarboxyphenyl)-1,1,3,3-
tetrametylsiloxan dianhydrit, 1,3-bis(3,4-dicarboxyphenyl)benzen dianhydrit, 1,4-
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bis(3,4-dicarboxyphenyl)benzen dianhydrit, 1,3-bis(3,4-dicarboxyphenoxy)benzen
dianhydrit, 1,4-bis(3,4-dicarboxyphenoxy)benzen dianhydrit, 1,3-bis[2-(3,4-
dicarboxyphenyl)-2-propyl]benzen dianhydrit, 1,4-bis[2-(3,4-dicarboxyphenyl)-2-
propyl]benzen dianhydrit, bis[3-(3,4-dicarboxyphenoxy)phenylJmetan dianhydrit,
bis[4-(3,4-dicarboxyphenoxy)phenyl]metan dianhydrit, 2,2-bis[3-(3,4-
dicarboxyphenoxy)phenyl]propan dianhydrit, 2,2-bis[4-(3,4-
dicarboxyphenoxy)phenyl] propan dianhydrit, 2,2-bis[3-(3,4-
dicarboxyphenoxy)phenyl]-1,1,1,3,3,3-hexaflopropan dianhydrit, 2,2-bis[4-(3,4-
dicarboxyphenoxy)phenyl]propan dianhydrit, bis(3,4-dicarboxyphenoxy)dimetylsilane
dianhydrit, 1,3-bis(3,4-dicarboxyphenoxy)-1,1,3,3 -tetrametyldisiloxan dianhydrit,
2,3,6,7-naphtalen tetracarboxylic dianhydrit, 1,2,5,6-naphtalen tetracarboxylic
dianhydrit, 3,4,9,10-perylen tetracarboxylic dianhydrit, 2,3,6,7-antraxen
tetracarboxylic dianhydrit, 1,2,7,8-phenanthrene tetracarboxylic dianhydrit, 1,2,3,4-
butan tetracarboxylic dianhydrit, 1,2,3,4-xyclobutan tetracarboxylic dianhydrit,
xyclopentan tetracarboxylic dianhydrit, xyclohexan-1,2,3,4-tetracarboxylic dianhydrit,
xyclohexan-1,2,4,5-tetracarboxylic dianhydrit, 3,3’,4,4’-bixyclohexyltetracarboxylic
dianhydrit, carbonyl-4,4’-bis(xyclohexan-1,2-dicarboxylic axit)dianhydrit, metylen-
4,4°-bis(xyclohexan-1,2-dicarboxylic axit)dianhydrit, 1,2-etylen-4,4’-bis(xyclohexan-
1,2-dicarboxylic axit)dianhydrit, 1,1-ethynyliden-4,4’-bis(xyclohexan)-1,2-
dicarboxylic axit)dianhydrit, 2,2-propyliden-4,4’-bis(xyclohexan-1,2-dicarboxylic
axit)dianhydrit, 1,1,1,3,3,3-hexaflo-2,2-propyliden-4,4’ -bis(xyclohexan-1,2-
dicarboxylic axit) dianhydrit, oxy-4,4’-bis(xyclohexan-1,2-dicarboxylic
axit)dianhydrit, thio-4,4’-bis(xyclohexan-1,2-dicarboxylic axit)dianhydrit, sulfonyl-
4,4’ -bis(xyclohexan-1,2-dicarboxylic axit)dianhydrit, 3,3’-diflooxy-4,4’-diphtalic
dianhydrit, 5,5’-diflooxy-4,4’-diphtalic dianhydrit, 6,6’-diflooxy-4,4’-diphtalic
dianhydrit, 3,3,5,5,6,6’-hexaflooxy-4,4’-diphtalic dianhydrit, 3,3’-
bis(triflometyl)oxy-4,4’-diphtalic dianhydrit, 5,5’-bis(triflometyl)oxy-4,4’-diphtalic
dianhydrit, 6,6°-bis(triflometyl)oxy-4,4’-diphtalic dianhydrit, 3,3°,5 ,5°-
tetrakis(triflometyl)oxy-4,4’-diphtalic dianhydrit, 3,3°,6,6’-tetrakis(triflometyl)oxy-
4,4°-diphtalic dianhydrit, 5,5°,6,6 -tetrakis(triflometyl)oxy-4,4’-diphtalic dianhydrit,
3,3%,5,5°,6,6’-hexakis (triflometyl)oxy-4,4’-diphtalic dianhydrit, 3,3’-diflosulfonyl-
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4,4’-diphtalic dianhydrit, 5,5’-diflosulfonyl-4,4’-diphtalic dianhydrit, 6,6’-
diflosulfonyl-4,4’-diphtalic dianhydrit, 3,3”,5,5”,6,6’-hexaflosulfonyl-4,4’ -diphtalic
dianhydrit, 3,3’-bis(triflometyl)sulfonyl-4,4’-diphtalic dianhydrit, 5,5’-
bis(triflometyl)sulfonyl-4,4°-diphtalic dianhydrit, 6,6’-bis(triflometyl)sulfonyl-4,4°-
diphtalic dianhydrit, 3,3°,5,5 -tetrakis(triflometyl)sulfonyl-4,4’-diphtalic dianhydrit,
3,3’,6,6’-tetrakis(triflometyl)sulfonyl-4,4’-diphtalic dianhydrit, 5,5°,6,6’-
tetrakis(triflometyl)sulfonyl-4,4’-diphtalic dianhydrit, 3,3°,5,5°,6,6’-
hexakis(triflometyl)sulfonyl-4,4’-diphtalic dianhydrit, 3,3’-diflo-2,2-perflopropyliden-
4,4°-diphtalic dianhydrit, 5,5°-diflo-2,2-perflopropyliden-4,4°-diphtalic dianhydrit,
6,6’-diflo-2,2-perflopropyliden-4,4’-diphtalic dianhydrit, 3,3°, 5,5, 6,6’-hexaflo-2,2-
perflopropyliden-4,4°-diphtalic dianhydrit, 3,3’-bis(triflometyl)-2,2-perflopropyliden-
4,4’-diphtalic dianhydrit, 5,5 -bis(triflometyl)-2,2-perflopropyliden-4,4’-diphtalic
dianhydrit, 6,6-diflo-2,2-perflopropyliden-4,4’-diphtalic dianhydrit, 3,3°,5,5’-
tetrakis(triflometyl)-2,2-perflopropyliden-4,4’-diphtalic dianhydrit, 3,3°,6,6’-
tetrakis(triflometyl)-2,2-perflopropyliden-4,4’-diphtalic dianhydrit, 5,5’,6,6°-
tetrakis(triflometyl)-2,2-perflopropyliden-4,4’-diphtalic dianhydrit, 3,3°,5,5°,6,6’-
hexakis(triflometyl)-2,2-perflopropyliden-4,4’-diphtalic dianhydrit, 9-phenyl-9-
(triflometyl)xanten-2,3,6,7-tetracarboxylic dianhydrit, 9,9-bis (triflometyl)xanten-
2,3,6,7-tetracarboxylic dianhydrit, bixyclo [2,2,2]-oct-7-en-2,3,5,6-tetracarboxylic
dianhydrit, 9,9-bis[4-(3,4-dicarboxy)phenyl]floren dianhydrit, 9,9-bis[4-(2,3-
dicarboxy)phenyl]floren dianhydrit, etylen glycol bis trimelitat dianhydrit, 1,2-
(etylen)bis(trimelitat anhydrit), 1,3-(trimetylen)bis(trimelitat anhydrit), 1,4-
(tetrametylen)bis(trimelitat anhydrit), 1,5-(pentametylen)bis(trimelitat anhydrit), 1,6-
(hexametylen)bis(trimelitat anhydrit), 1,7-(heptametylen)bis(trimelitat anhydrit), 1,8-
(octametylen)bis(trimelitat anhydrit), 1,9-(nonametylen)bis(trimelitat anhydrit), 1,10-
(decametylen)bis(trimelitat anhydrit), 1,12-(dodecametylen)bis(trimelitat anhydrit),
1,16-(hexadecametylen)bis(trimelitat anhydrit), va 1,18-
(octadecametylen)bis(trimelitat anhydrit). Cac vi du vé cac tricarboxylic anhydrit bao

gdm trimelitic anhydrit va trimelitic anhydrit hat nhan duge hydro hoa.

V& cé4c thanh phan amin, cdc diamin nhu 13 cic diamin béo va cdc diamin

thom, c4c polyhydric amin nhu 1a c4c polyete amin béo, cic diamin c6 carboxylic axit,
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c4c diamin c6 nhém phenolic hydroxyl, v.v cb thé duge st dung, nhung cac thanh
phin amin khong chi gi6i han & cac amin nay. Ngoai ra, cdc thanh phan amin nay co

thé duoc st dung riéng 1& hodc két hop.

Céc vi du vé cac diamin bao gém: cac diamin thom, vi du nhu, cac diamin co
mot hat nhan benzen nhw 13 p-phenylendiamin (PPD), 1,3-diaminobenzen, 2,4-
toluendiamin, 2,5-toluendiamin, va 2,6-toluendiamin, cac diamin c6 hai hat nhan
benzen nhu 13 cac diaminodiphenyl ete vi du nhu, 4,4’-diaminodiphenyl ete, 3,3°-
diaminodiphenyl ete, va 3,4’-diaminodiphenyl ete, 4,4’-diaminodiphenylmetan, 3,3’-
dimetyl-4,4’-diaminobiphenyl, 2,2’-dimetyl-4,4’-diaminobiphenyl, 2,2’-
bis(triflometyl)-4,4’-diaminobiphenyl, 3,3’-dimetyl-4,4’-diaminodiphenylmetan,
3,3’,5,5 -tetrametyl-4,4’-diaminodiphenylmetan, bis(4-aminophenyl) sulfua, 4,4’-
diaminobenzanilit, 3,3’-diclobenzidin, 3,3’-dimetylbenzidin(o-tolidin), 2,2~
dimetylbenzidin(m-tolidin), 3,3’-dimethoxybenzidin, 2,2’-dimethoxybenzidin, 3,3’-
diaminodiphenyl ete, 3,4’-diaminodiphenyl ete, 4,4’-diaminodiphenyl ete, 3,3’-
diaminodiphenyl sulfua, 3,4’-diaminodiphenyl sulfua, 4,4’-diaminodiphenyl sulfua,
3,3’-diaminodiphenyl sulfon, 3,4’-diaminodiphenyl sulfon, 4,4’-diaminodiphenyl
sulfon, 3,3’-diaminobenzophenon, 3,3’-diamino-4,4’-diclobenzophenon, 3,3’-diamino-
4.4’ -dimethoxybenzophenon, 3,3’-diaminodiphenylmetan, 3,4’-diaminodiphenylmetan,
4,4’-diaminodiphenylmetan, 2,2-bis(3-aminophenyl)propan, 2,2-bis(4-
aminophenyl)propan, 2,2-bis(3-aminophenyl)-1,1,1,3,3,3-hexaflopropan, 2,2-bis(4-
aminophenyl)-1,1,1,3,3,3-hexaflopropan, 3,3’ -diaminodiphenyl sulfoxit, 3,4’-
diaminodiphenyl sulfoxit, 4,4-diaminodiphenyl sulfoxit, va 3,3 ’-dicarboxy-4,4’-
diaminodiphenylmetan, c4c diamin c6 ba hat nhan benzen nhu 1a 1,3-bis(3-
aminophenyl)benzen, 1,3-bis(4-aminophenyl)benzen, 1,4-bis(3-aminophenyl)benzen,
1,4-bis(4-aminophenyl)benzen, 1,3-bis(4-aminophenoxy)benzen, 1,4-bis(3-
aminophenoxy)benzen, 1,4-bis(4-aminophenoxy)benzen, 1,3-bis(3-aminophenoxy)-4-
triflometylbenzen, 3,3’-diamino-4-(4-phenyl)phenoxybenzophenon, 3,3’-diamino-
4,4°-di(4-phenylphenoxy)benzophenon, 1,3-bis(3-aminophenyl sulfua)benzen, 1,3-
bis(4-aminophenylsulfua)benzen, 1,4-bis(4-aminophenylsulfua)benzen, 1,3-bis(3-
aminophenylsulfon)benzen, 1,3-bis(4-aminophenylsulfon)benzen, 1,4-bis(4-

aminophenylsulfon)benzen, 1,3-bis[2-(4-aminophenyl)isopropyl]benzen, 1,4-bis[2-(3-
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aminophenyl)isopropyl]benzen, va 1,4-bis[2-(4-aminophenyl)isopropyl]benzen, cac
diamin c6 bdn hat nhan benzen nhu 13 3,3’-bis(3-aminophenoxy)biphenyl, 3,3’-bis(4-
aminophenoxy)biphenyl, 4,4’-bis(3-aminophenoxy) biphenyl, 4,4’-bis(4-
aminophenoxy)biphenyl, bis[3-(3-aminophenoxy)phenyl]ete, bis[3-(4-
aminophenoxy)phenyl]ete, bis[4-(3-aminophenoxy)phenyl]ete, bis[4-(4-
aminophenoxy) phenyl]ete, bis[3-(3-aminophenoxy)phenyl]xeton, bis[3-(4-
aminophenoxy)phenyl]xeton, bis[4-(3-aminophenoxy)phenyl]xeton, bis[4-(4-
aminophenoxy)phenyl]xeton, bis[3-(3-aminophenoxy)phenyl]sulfua, bis[3-(4-
aminophenoxy)phenyl]sulfua, bis[4-(3-aminophenoxy)phenyl]sulfua, bis[4-(4-
aminophenoxy)phenyl]sulfua, bis[3-(3-aminophenoxy)phenyl]sulfon, bis[3-(4-
aminophenoxy)phenyl]sulfon, bis[4-(3-aminophenoxy)phenyl]sulfon, bis[4-(4-
aminophenoxy)phenyl]sulfon, bis[3-(3-aminophenoxy)phenylmetan, bis[3-(4-
aminophenoxy)phenyl]metan, bis[4-(3-aminophenoxy)phenylmetan, bis[4-(4-
aminophenoxy)phenyl]metan, 2,2-bis[3-(3-aminophenoxy)phenyl]propan, 2,2-bis[3-
(4-aminophenoxy)phenyl]propan, 2,2-bis[4-(3-aminophenoxy)phenyl]propan, 2,2-
bis[4-(4-aminophenoxy)phenyl]propan, 2,2-bis[3-(3-aminophenoxy)phenyl]-
1,1,1,3,3,3-hexaflopropan, 2,2-bis[3-(4-aminophenoxy)phenyl]-1,1,1,3,3,3-
hexaflopropan, 2,2-bis[4-(3-aminophenoxy)phenyl]-1,1,1,3,3,3-hexaflopropan, va 2,2

bis[4-(4-aminophenoxy)phenyl]-1,1,1,3,3,3-hexaflopropan; va céc diamin béo nhu la
1,2-diaminoetan, 1,3-diaminopropan, 1,4-diaminobutan, 1,5-diaminopentan, 1,6-
diaminohexan, 1,7-diaminoheptan, 1,8-diaminooctan, 1,9-diaminononan, 1,10-
diaminodecan, 1,11-diaminoundecan, 1,12-diaminododecan va 1,2-
diaminoxyclohexan. Céc vi du vé céac polyete amin béo bao gdm cac amin gdc etylen

glycol da hoa tri va/hodc cac amin gbc propylen glycol.

Céc vi du vé cac amin c6 nhoém carboxyl co thé bao gdm: céc axit
diaminobenzoic nhu 14 axit 3,5-diaminobenzoic, axit 2,5-diaminobenzoic, va axit 3,4-
diaminobenzoic; axit aminophenoxybenzoic nhu 1a 3,5-bis(3-aminophenoxy)benzoic
axit va 3,5-bis(4-aminophenoxy)benzoic axit; cac hop chét carboxybiphenyl nhu 1a
3,3’-diamino-4,4’-dicarboxybiphenyl, 4,4’-diamino-3,3 ’-dicarboxybiphenyl, 4,4’-
diamino-2,2’-dicarboxybiphenyl, va 4 4’-diamino-2,2°,5,5 -tetracarboxybiphenyl; cac

carboxydiphenyl alkan nhu 1a cac carboxydiphenyl metan vi du nhu, 3,3 ’-diamino-
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4,4’-dicarboxydiphenylmetan, 3,3’-dicarboxy-4,4’-diaminodiphenylmetan, 2,2-bis[3-
amino-4-carboxyphenyl]propan, 2,2-bis[4-amino-3-carboxyphenyl]propan, 2,2-bis[3-
amino-4-carboxyphenyl]hexaflopropan, va 4,4’-diamino-2,2°,5,5’-
tetracarboxydiphenylmetan; cac hop chét carboxydiphenyl ete nhu 12 3,3’-diamino-

4 4’-dicarboxydiphenyl ete, 4,4’-diamino-3,3’-dicarboxydiphenyl ete, 4,4’-diamino-
2,2’-dicarboxydiphenyl ete, va 4,4’-diamino-2,2°,5,5’-tetracarboxydiphenyl ete;
diphenylsulfon compounds nhu 1& 3,3’-diamino-4,4’-dicarboxydiphenylsulfon, 4,4’
diamino-3,3’-dicarboxydiphenylsulfon, 4,4’-diamino-2,2’-dicarboxydiphenylsulfon,
va 4,4’-diamino-2,2’,5,5’-tetracarboxydiphenyl sulfon; cac hop chét
bis[(carboxyphenyl)phenyl]alkan nhu 14 2,2-bis[4-(4-amino-3-
carboxyphenoxy)phenyl]propan; va cic hop chét bis[(carboxyphenoxy)phenyl]sulfon
nhu 13 2,2-bis [4-(4-amino-3-carboxyphenoxy)phenyl]sulfon. |

V& thanh phin isoxyanat, cac diisoxyanat nhu 14 cc diisoxyanat thom va céc
ddng phéan hozc cac polyme cla ching, cac diisoxyanat béo, cic diisoxyanat vong béo
va cac ddng phan ctia chung, va céc diisoxyanat muc dich chung khac c6 thé duoc st
dung, nhung céc vi du vé chung khong chi giéi han & cic isoxyanat ndy. Ngoai ra, cac

thanh phin isoxyanat nay c6 thé duoc sir dung riéng r& hodc két hop.

Cac vi du vé& céc diisoxyanat bao gdm cac diisoxyanat thom nhu 13 4,4’
diphenylmetan diisoxyanat, tolylen diisoxyanat, naphtalen diisoxyanat, xylylen
diisoxyanat, biphenyl diisoxyanat, diphenyl sulfon diisoxyanat, diphenyl ete
diisoxyanat, cac ddng phan va céc polyme cua ching, cic diisoxyanat béo nhu 1a
hexametylen diisoxyanat, isophoron diisoxyanat va dixyclohexylmetan diisoxyanat,
hodc céc diisoxyanat vong béo va cac d6ng phan cua ching thu dugc bang cach hydro

héa cac diisoxyanat thom néu trén, va cac diisoxyanat khac muc dich chung.
(3) Nhya chtrta nhom carboxyl c6 ciu trac amit nhung khong c6 cAu tric imit

Nhuya chira nhom carboxyl ¢ chu triic amit nhung khong c6 chu trac imit
khong bi giéi han cu thé chi cin 14 nhua c6 nhém carboxyl va lién két amit.

Nhua chira nhdm carboxyl thich hop dugc st dung la nhya tan trong kiém theo
sang ché nhu da mo ta & trén t6t hon 1a c6 gié tri axit 1a 20 dén 200 mg KOH/g, t6t hon
14 60 dén 150 mg KOH/g, dé thoa min budc quang khic. Khi gié tri axit 1a 20 mg
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KOH/g hodc 16n hon, c6 thé thu duoc do tan trong kiém ting 1én va tinh tréng t6t hon,
va ngoai ra, mic d6 lién két ngang véi thanh phin nhiét ran sau khi chiéu xa anh sang
tang 1én, nhu vdy c6 thé thu dugc @b sy twong phan trang. Mat khéc, khi gid tri axit 1a
200 mg KOH/g hodc nhé hon, sy vé mau chinh x4c c6 thé duoc tao didu kién thuan loi,
va cu thé 13, con duoc goi 1a phun khéi & budc PEB (POST EXPOSURE BAKE - siy
sau khi phoi sang) sau khi chiéu xa anh sang duoc mo ta dudi day co thé dugc ngin

ngtra, va dung sai xt ly tang [én.

Trong lwgng phéan tr trung binh khdi ctia nhua c6 chira nhém carboxyl nay tdt
hon 13 100.000 hoiic nhé hon, t5t hon nita 1a cac khoang tir 1.000 dén 100.000 va con
t6t hon nita 1a 2.000 dén 50.000 xét vé tinh trang va cac ddc tinh phu hoa ran. Khi
trong luvong phan tir 14 100.000 hodc nhé hon, d6 hoa tan kiém cta phan khong duoc
phoi sang ting 1én va tinh tréng dugc cai thién. Mt khac, khi trong luong phén tir la
1.000 hoiic 1én hon, c6 thé thu duoc du d6 bén ddi véi tinh trang va cac ddc tinh vat 1y
cla cac san phdm hoa rén trong phan dugc phoi sang sau khi phoi sang va sdy sau khi

phoi sang - PEB.
(Chét khoi mao quang polyme hoa)

V& chit khoi mao quang polyme héa dugc sit dung ¢ 16p nhua (B), chét khoi
mao quang polyme hoéa da biét va thuong dung c6 thé duoc st dung. Cu thé 13 khi
duoc st dung cho budc PEB sau khi chiéu xa anh sang dugc mo ta sau day, chét khoi
mao quang polyme hoa ciing c6 chirc ndng la chét quang sinh bazo thich hop. Luu y
rdng & bude PEB, chét khoi mao quang polyme hoa va chit quang sinh bazo c6 thé

duoc st dung két hop.

Chét khoi mao quang polyme héa ciing ¢ chirc nang la chét quang sinh bazo
1a hop chit ma tao ra mot hoidc nhiéu loai chit bazo c6 kha ning hoat dong 1a céc chét
xuc tac cho phan ing polyme hoa cua cac hop chét phan tmg nhiét dugc mé ta sau day
khi ciu tric phan tir bi bién d6i hoic phan tir bi chia tach do chiéu xa 4nh sang nhu 1a
chiéu xa bang céc tia cuc tim hodc 4nh sang nhin théy. Céc vi du vé céac chét bazo bao

gdm cac amin bac hai va cdc amin bic ba.

Céc vi du vé chit khoi mao quang polyme hoa cling c6 chirc ning 1a chat

quang sinh bazo ndy bao gom céc hop chét a-aminoacetophenon va cac hop chat oxim
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este, va cac hop chét co cac nhom thé nhu 13 nhém acyloxyimino, nhém amino thom
N-formyl hoa, nhém amino thom N-axylat hoa, nhom nitrobenzyl carbamat va nhém
alkoxy benzyl carbamat. Trong sd nay, t6t hon 14 cac hop chit oxim este va cac hop
chit o-aminoacetophenon, va tot hon nita 1a céc hop chit oxim este. V& cac hop chat

a-aminoacetophenon, dac biét t6t hon 13 hop chét c6 hai hodc nhiéu nguyén tir nito.

Hop chit a-aminoacetophenon c6 thé 13 hop chit a-aminoacetophenon bat ky
chi cn n6 c6 lién két benzoin ete trong phan tir, va khi né duoc chiéu xa anh sang, su
chia tich xay ra trong phan tir d tao thanh chit bazo (amin) ma thé hién dugc hoat

tinh xuc tac hoa ran.

V& hop chit oxim este, hop chit bat ky c6 thé dugc st dung chi can nd tao ra

chit bazo bang cach chi€u xa anh sang.

Mot trong cac loai chét khoi mao quang polyme hoa nay c6 thé duoc sir dung
riéng r€ hodc hai hodc nhiéu loai cta ching cé thé duoc st dung két hop. Luong tron
chét khoi mao quang polyme héa trong ché phadm nhua t&t hon 13 nim trong khoang tur
0,1 dn 40 phin khéi lugng, t6t hon nita 12 0,3 dén 15 phan khéi lugng trong 100 phan
khéi lugng nhua tan trong kiém. Khi luong tron 14 0,1 phﬁn khéi luong hoic nhiéu hon,
su twong phan do bén tinh trang cua phén duge chiéu xa/khong duoc chiéu xa anh
sang co thé thu duoc thuin loi. Khi lugng tron 1a 40 phﬁn khdi lwong hodc nhé hon,

cac dac tinh vat 1y cua san phém héa ran duoc cai thién.
(Hop chét phan (mg nhiét)

V& hop chat phan tng nhiét, cic hop chét da biét va thuong ding c6 cdc nhom
chie 6 thé tham gia vao phan ng nhiét ran nhu 13 nhém (thio)ete vong, vi du nhu,

hop chét epoxy va tuong tu duge st dung.

Céc vi du vé& cac hop chét epoxy néu trén bao gdm nhya epoxy loai bisphenol
A, nhua epoxy brom hoa, nhya epoxy loai novolac, nhya epoxy loai bisphenol F, nhya
epoxy loai bisphenol A hydro hoa, nhwa epoxy loai glycidyl amin, nhya epoxy loai
hydantoin, nhua epoxy vong béo, nhwa epoxy loai trihydroxyphenylmetan, nhya epoxy
loai bixylenol hoac loai biphenol hodc hdn hop clia nd; nhya epoxy loai bisphenol S,
nhwa epoxy loai bisphenol A novolac, nhwa epoxy loai tetraphenylol etan, nhua epoxy
di vong, nhya diglycidyl phthalat, nhya tetraglycidyl xylenoyl etan, nhya epoxy chura
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nhom naphtalen, nhya epoxy c6 dixyclopentadien skeleton, nhwa epoxy glycidyl
metacrylat copolyme, nhua epoxy copolyme héa cta xyclohexylmaleimit va glycidyl

metacrylat va nhya epoxy bién tinh CTBN.

V& luong tron hop chét phan tmg nhiét, ty 1& duong luong dbi voi nhya tan
trong kiém (nhém hoa tan kidém nhw 1a nhém carboxyl : nhém phén tng nhiét nhu 1a
nhém epoxy) tét hon 13 ndm trong khoang tir 1:0,1 dén 1:10. Ty 1& tron duge thiét 1ap
nim trong khoang ndy giup thu dugc tinh tring t6t hon va d& tao thanh cdc mau tinh.

Ty 1€ duong luong t6t hon nita 14 nam trong khoang tir 1:0,2 dén 1:5.
(Copolyme khéi)

Copolyme khdi 13 thanh phan dic trung nhit trong 16p nhya (B) cdu tao ciu
tric da 16p theo sang ché dé thu duoc su can bang tdt ctia dd mém déo con cao hon, cu
thé 13 kha ning chéng nirt vuot troi chéng lai sy gép mép qua mirc va do bén nhiét

vuot troi.

Copolyme khéi thudng cé nghia 1a copolyme co cAu tric phan tir trong d6 hai
hoiic nhidu loai don vi polyme c6 céc dic tinh khic nhau dugc lién két thong qua lién
két cong hoa tri dé tao thanh chudi dai. Theo sang ché, v6i copolyme khéi, cac
copolyme khéi d3 biét va thuong dung co thé dugc st dung, va tot hon 13 copolyme
khéi X-Y hodc X-Y-X, va t6t hon nita 13 copolyme khdi X-Y-X. Cac X trong
copolyme khdi X-Y-X copolyme khéi c6 thé gidng hoic khac nhau.

Ngoai ra, trong s6 cac copolyme khdi X-Y hoic X-Y-X, cac copolyme trong
d6 X tét hon 1a don vi polyme c6 nhiét do chuyén hoa thiy tinh Tg 1a 0°C hodc cao
hon. T6t hon nita 13, X 13 don vi polyme c6 nhiét do chuyén hoa thity tinh Tg 14 50°C
hodc cao hon. Ngoai ra, Y tdt hon 13 don vi polyme c6 nhiét do chuyén héa thity tinh
Tg thap hon 0°C, va t5t hon nita 13 don vi polyme c6 nhiét do chuyén héa thiy tinh Tg
1a -20°C hodc thap hon. Nhiét do chuyén héa thuy tinh Tg duge do bang phan tich
nhiét quét vi sai (DSC).

Con tét hon 14 copolyme khéi 12 chét rén & 20°C dén 30°C. Trong truong hop
ndy, n6 co thé 1a chét rin nim trong khoang nhiét do nay va co thé 14 chét ran & cac

nhiét d6 ngoai khoang nay. Nho viéc la chét ran khi & trong khoang nhiét do néu trén,
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né trd nén ¢ dd dinh vuot troi khi tao thanh mang khé hodc khi sir dung 1a 16p nén va

sau d6 duoc lam kho tam thoi.

Ngoai ra, trong sb cac copolyme khdi X-Y-X, cac copolyme khdi trong d6 t6t
hon 1a X ¢6 d6 twong thich cao véi hop chit phan tng nhiét, va cdc copolyme khéi
trong d6 Y t&t hon 1a c6 do tuong thich thdp véi hop chét phan g nhiét. Do do,
nguoi ta cho rang copolyme khéi nay, trong d6 cic khéi & ca hai ddu tuong thich véi
mAu chit va khéi trung tdm khong twong thich véi mAu chét, gitip né co chu trac cy thé

trong mau chat dé dang hon.

V& don vi polyme X, t6t hon 13 polymetyl metacrylat (PMMA), polystyren
(PS) va tuong tu, va vé don vi polyme Y, t6t hon 13 poly n-butyl(meth)acrylat (PBA),
polybutadien (PB) va tuong ty. Ngoai ra, viéc dua vao don vi wa nude c6 do tuong
thich tuyét voi voi nhua tan trong kiém duoc thé hién bﬁng don vi styren, don vi chira
nhém hydroxyl, don vi chira nhéom carboxyl, don vi chira nhom epoxy, don vi
acrylamit N-dugc thé, v.v, vao phan cia don vi polyme X gitip n6 c6 kha nang cai
thién d6 tuwong thich. Bac biét t6t hon 1a dwa don vi chira nhém epoxy vao phén cla
don vi polyme X. Trong s6 trén, don vi polyme X t6t hon 14 polystyren, polyglycidyl
metacrylat, hodc polyacrylamit N-dugc thé, polymetyl(meth)acrylat, hodc san phim
bién ddi axit carboxylic hodc san phim bién dbi nhém wa nudce ciia nd. Ngoai ra, Y tét
hon 13 poly n-butyl(meth)acrylat hodc polybutadien. X va Y ¢o thé cung dugc bao
gdm trong mdt loai don vi polyme, hodc co th8 dugc bao gdm trong cac don vi polyme

cua hai hoic nhidu thanh phan.

Céc vi du vé phuong phép sdn xudt copolyme khéi bao gdm céc phwong phép

duge md ta & JP2005-515281A va JP2007-516326A.

Céc san phim c6 san trén thi trudng ctia copolyme khéi X-Y-X bao gdm céc
copolymer tam khéi acrylic dwgc san xuét bang cach st dung polyme hoa sdng do
ARKEMA K K san xuét. C4c vi du cu thé ciia no bao gdm cic copolyme khéi X-Y-X
duoc thé hién bang polymetyl metacrylat-polybutyl acrylat-polymetyl metacrylat (vi
du nhu, M51, M52, M53, M22, v.v), céc copolyme khéi X-Y-X con phéi bién doi axit
carboxylic (vi du nhu, SM4032XM10, v.v), va cac copolyme khéi X-Y-X phai bién
dbi nhém wa nuée (vi du nhu, M52N, M22N, va M65N, v.v).
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Trong luong phan ti trung binh khéi (Mw) cua copolyme khéi thuong nam
frong khoang tir 20.000 dén 400.000, va tét hon 13 nim trong khoang tir 30.000 dén
300.000. Phan b trong luong phan tir (Mw / Mn) t&t hon 1 3 hodic nho hon.

Trong luong phan ti trung binh khéi 13 20.000 hodc 16n hon din dén céc hiu
qua t6t hon v& cai thién d6 mém déo va kha ning chdng nit va do dinh trong khi van
gift dugc cc ddc tinh co hoc nhw 1a do mém déo va dd dan hdi ciia ché pham va ngin
ngira d6 dinh bam tr&é nén qua cao. Mat khac, trong luong phén tir trung binh khdi 13
400.000 hodc nh6 hon ngan ngtra d¢ nhot cia ché pham tré nén qué cao, va khong 1am
giam d¢ in va tinh trang.

Mot loai copolyme khdi co6 thé duoc st dung riéng r& hodc hai hodc nhiéu loai
cua ching c6 thé duoc sir dung két hop. Luong tron copolyme khdi t6t hon 13 ndm
trong khoang tur 1 dén 60 phan khéi luong, t6t hon nita 1a 2 d@én 50 phin khéi lugng,
va dic biét tot hon 13 3 dén 40 phan khéi lugng trong 100 phan khéi luong nhya tan
trong kiém. Khi luong tron copolyme khéi 12 1 hodc nhiéu phin khdi luong thi do
mém déo va do bén nhiét duoc cai thién, va khi lurgng tron copolyme khdi 1a 60 phén

khéi luong hodc nhd hon thi do mém déo va do bén nhiét dugc cn bing tbt.

Cac thanh phﬁn dudi day co thé duoc tron khi cAn véi ché phém nhua duoc st
dung & 16p nhya (A) va 16p nhya (B) dd md ta ¢ trén.
(Nhya polyme)

Nhua polyme da biét va thuong duge st dung c6 thé dwoc tron ngoai cac
copolyme khdi néu trén, voi muc dich cai thién do mém déo va dic tinh kho rdo cua
san phim héa ran thu duge. Céc vi du vé cac nhwa polyme ndy bao gbm cac polyme
gbc xenluloza, gbc polyeste, gbc nhuyra phenoxy, gbc polyvinyl acetal, gbc polyvinyl
butyral, gbc polyamit, cdc polyme lién két gbc gbc polyamitimit va céc chit dan hoi.
Mot loai nhya polyme cé thé dugc st dung riéng r& hodc hai hoic nhiéu loai cta

chiing c6 thé duge sir dung két hop.
(Chit dém vo co)
Chét dém vb co co thé dugc tron dé ngin ngura sy co ngdt khd cla cac san

pham hoéa rdn va cai thién cac ddc tinh nhu 1a d6 dinh bam va d6 cung. Céc vi du vé
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chit dém vo co ndy bao gom bari sulfat, silic dioxit v dinh hinh, silic dioxit néng
chdy, silic dioxit hinh cau, talc, dat sét, magi€ cacbonat, canxi cacbonat, nhom oxit,

nhdm hydroxyt, silic nitrua, nhém nitrua, boron nitrua, va Neuburg-Silichas Earth.
(Chét nhudém mau)

V& chit nhudm mau, cic chat nhudém mau di biét va thuong dugc su dung,
nhu 12 d6, xanh lam, xanh luc, vang, trang, den, v.v, c6 thé dugc tron, va chat nhuom

mau c6 thé 13 sac to, thuoc nhudém va chat tao mau bat ky.
(Dung moi hitu co)

Dung mbi hitu co ¢6 thé duge tron dé didu ché ché phdm nhya hogc diéu chinh
d6 nhét dé st dung cho 16p nén hoic mang mang. Céc vi du vé dung méi hitu co nay
¢6 thé bao gdm cac xeton, cac hydrocacbon thom, cac glycol ete, cac glycol ete axetat,
cac este, cac ruou, cac hydrocacbon béo va cadc dung moi dau mo. Mot trong cac loai
dung mo6i hitu co nay co thé duoc sit dung riéng r& va céc hdn hop ctia hai hodc nhidu

hon hai loai trong sb chang ciing c6 thé duoc sir dung.
(Céc thanh phan khac)

Néu cdn, cac thanh phin nhu 13 hop chét mercapto, chit xtc tac dinh bam,
chét chéng oxy hoa va chét hip phu 4nh sing cyc tim co thé duogc tron thém. V& céc
thanh phan nay, cic thanh phin da biét va thuong dung c6 thé duoc sir dung. Ngoai ra,
cAc chét o dac da biét va thuong dugce st dung nhu 14 bot silic dioxit min, hydrotanxit,
bentonit hitu co, va monmorilonit, va cac chét phu gia da biét va thuong dugce st dung
nhu 13 cac chit chéng sui bot va/hodc cac chit 1am déu mau bao gém céc chit gbc
silicon, gbc flo va gbc polyme, cac chit lién két silan, va cac chét chdng gi c6 thé dugc
tron.

Chu triic da 16p theo sing ché c6 do mém déo vuot trdi va nhd d6 c6 thé duoc
stt dung cho it nhat mdt trong cac phin ubn va phin khong ubn ctia bang mach in mém
déo. Ngoai ra, cAu trac da 16p c6 thé duoc str dung cho it nhét mot trong cac 16p phu,
16p can han va vat liéu cch dién 16p trung gian clia bang mach in mém déo.

Céu tric da 16p theo sang ché theo hinh dang nhu di mo ta & trén t6t hon 1a

duoc st dung 12 mang kho, it nhat mot bé mat ciia né dugc do hodc bao vé bdi mang.
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(Mang kho)

Ming kho theo sang ché c6 thé dwoc san xudt, vi du nhu sau. Cu thé 13, dau
tién, ché pham céu tao 16p nhua (B) va ché phdm chu tao 16p nhya (A) dugc pha lodng
riéng v6i dung moi hitu co theo cdch ma mdi ché phdm c6 d6 nhét thich hop, va sau
d6 str dung tuan tu trén mang mang (mang dd) theo ky thuat da biét str dung may mdy
pht phiy theo phuong phép thong thuong. Sau d6, vat thu duge thuong dugc lam kho
& nhiét d@o gitta 50°C va 130°C tr 1 dén 30 phit, nhu vy mang kho bao gdm 16p nhyra
(B) va 16p nhua (A) co6 thé dugc tao thanh trén mang mang. Mang phu 16t duoc (mang
bao v&) con co thé dugce can trén mang khd véi muyc dich ngén ngira bui dinh vao bé
mat cua mang, 1a vi du. V& mang mang va mang phu, cac mang lam bang chét déo
thong thuong da biét co thé duoc st dung thich hop. Mang pht tai thoi diém 16t tot
hon 13 ¢6 dd dinh bam kém hon d6 dinh bam gifta 16p nhya va mang mang . B3 day
clia mang mang va do day ctia mang pht khong bi gidi han cu thé, nhung nhin chung,

dd day nay dugc chon thich hop trong khoang tir 10um dén 150pm.
(Bang mach in mém déo)

Bang mach in mém déo theo sang ché c6 mang cach dién duoc tao thanh bang
c4ch tao ra cac 16p cua ciu tric da 16p theo sang ché trén 16p nén in mém déo, tao mau

bing cach chiéu xa 4nh sang va cing tao thanh mAu bang dung dich tring.
(Phuong phép san xuét bang ndi day)

Bang mach in mém déo c6 thé duge sit dung bang cich st dung chu tric da
16p theo sang ché theo quy trinh dugc md ta & so dd xtr 1y cua FIG.1. Cu thé 13,
phuong phép san xuét bao gébm budc tao thanh cc 16p cua ciu trac da 1ép theo sang
ché trén 16p nén co day mém déo trén d6 mach dan dién dugc tao thanh (budc can),
bude chiéu cac tia ning luong hoat hoa vao cac 16p cla chu tric da 16p trong mau
(budc phoi sang), va budc cho cac 16p cua chu trac da 16p trang kidém va sau dé tao
thanh chung cc 16p miu cla cAu tric da 16p (budc trang). Ngoai ra, néu can, sau khi
trang kiém, xtr 1y quang hoa hodc nhiét ran (budc sau khi hoa ran) con duge thuc hién
@8 hoa rin hoan toan cac 16p ctia cau trac da 16p, nhu vay co thé thu duoc bang mach

in mém déo dd tin cdy cao.
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Hon nita, bang mach in mém déo ciing c6 thé dugc sir dung bang cach st dung
chu trac da 16p theo sang ché theo quy trinh dugec md ta & so dd xir 1y cua FIG.2. Cu
thé 14, phuong phap san xudt bao gdm budc tao thanh cic 16p cta cdu triic da 16p theo
sang ché trén 16p nén co6 day mém déo trén d6 mach dan dién dugc tao thanh (budc
cén), budc chiéu cac tia ning lugng hoat hoa vao cac 16p cua cAu trac da 16p trong
mau (budc phoi sang), budc gia nhiét cac 16p cua chu tric da 16p (budc gia nhiét
(PEB)), va budc cho céc 16p cua céu truc da 16p trang kiém dé tao thanh cac 16p miu
cla cAu trac da 16p (bude trang). Ngoai ra, néu can, sau khi trang kiém, xtt 1y quang
hoa hodc nhiét rin (budc sau khi hoa rén) con duoc thuc hién dé hoa ran hoan toan cac
16p cta cAu trac da 16p, nhu vay co thé thu duoc bang mach in mém déo d9 tin cdy cao.
Cu thé 13, khi nhya c6 chira nhém carboxyl c6 it nhit mot trong cac cau tric imit va
cAu trac amit duogc sir dung & 16p nhya (B), t5t hon 1a st dung quy trinh duge mé ta &

so db xur 1y cua FIG.2.
Sau day, tung budce duoc thé hién & FIG.1 hodc FIG.2 s& dugc md ta chi tiét.
[Budc can]

O budc nay, cau tric da 1ép ma bao gdm 16p nhua 3 (16p nhya (A)) bao gdm
ché phim nhya c6 thé trang dugc béang kiém chira nhya tan trong kiém va tuong tu, va
16p nhya 4 (16p nhua (B)) bao gdm ché phdm nhya nhiét ran cam quang chira nhua tan
trong kiém hoic twong tu trén 16p nhya 3, dugc tao thanh trén 16p nén in mém déo 1
trén d6 mach dan dién 2 duoc tao thanh. 0 day, mdi 16p nhua cAu tao cAu trac da 16p
c6 thé dugc tao thanh bang cach st dung tudn tu cac ché phdm nhua cdu tao cac 16p
nhya 3 va 4 trén 16p nén c6 day 1 va sau d6 1am kho 16p nén dé tao thanh cac 16p nhua
3 va 4, hodc tao thanh cac ché phém nhua ciu tao cac 16p nhua 3 va 4 trong mang kho

¢ cau tric hai 16p va sau d6 can mang kho trén 16p nén c6 day 1.

Phuong phéap su dung cac ché pham nhuya 1én 16p nén c6 day c6 thé 1a phuong
phép d3 biét st dung may phu canh, may phu c6 ludi cét, may phu phiy, hodc may
phu mang, v.v. Ngoai ra, phuong phap lam kho c6 thé 14 phuwong phap da biét nhu 14
phuong phép lién quan dén thuc hién tiép xtic nguoc dong khdng khi nong trong may

sdy bang cach str dung may sdy dugc bb tri ngudn nhiét dya trén hé théng gia nhiét hoi
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nuée, nhur 13 16 sdy kho loai tudn hoan khong khi néng, 16 IR, bép dién, 16 déi luu, v.v,

va phuong phap ma lién quan dén viéc phun vao 16p trg thong qua voi phun.

Phuong phap céan cac ché phim nhya trén 16p nén c6 déy tot hon 13 lién quan
dén viéc dén trong diéu kién ap suit va gia nhiét sit dung mdy céan chan khong hoic
twong ty. Vi viée st dung may can chan khong nay, mang kho dinh bam vao 16p nén
c6 day ngay ca néu c6 su khong ddng d&u trén bé mit cua 16p nén c6 day, nho d6 ngin
ngira nhiém ban cac bot khi va cai thién dic tinh 1am day 16 dé 1am dAy c4c phan 16m
trén bé mat ca 16p nén co day. Cac didu kién ting ap bao goém é&p sudt tot hon 1a
khoang 0,1 dén 2,0 MPa, va céc didu kién gia nhiét bao gdm céc nhiét do nam trong

khoang tir t&t hon 13 40°C dén 120°C.
[Budc phoi sang]

3 bude ndy, chit khoi mao quang polyme hoa dugc chira trong 16p nhya 4
duoc hoat hoa trong mau am bang cach chiéu xa bang céc tia ning lugng hoat hoa dé
hoa rin phan dugc phoi sang. Trong trudng hop ché phdm duoc sir dung & budc PEB
dwoc mo ta sau day, chit khoi mao quang polyme hoa ¢6 chiic nang 1a chét quang sinh

bazo hodc chét quang sinh bazo dugc hoat hoa trong mau am dé tao ra bazo.

Thiét bi phoi sing dugc st dung & bude nay, hé théng quang khic truc tiép,
thiét bi phoi sang dugc trang bi dén halogen kim loai hodc tuong tu c6 thé duoc s

dung. Mang che dé tao mAu bang cach phoi sang 1a mang che 4m.

V& céc tia ning lugng hoat hda dugce sit dung cho su phoi sang, t6t hon 13 str
dung 4nh sang laze hodc anh sing tdn xa co chiéu dai budc séng 16n nhét gitta 350 nm
va 450 nm. Bing cach thiét 1ap chidu dai budc séng 16n nhat ndm trong khoang nay thi
chét khoi mao quang polyme hoa c thé duoc hoat hoéa hiéu qua. Mic du luong phoi
sang thay ddi phu thudc do day mang v.v, nhung né thuong c6 thé duoc thiét lap gitra

100 va 1500 mJ/cm?.
[Budc PEB]

O budc nay, sau khi phoi sang, 16p nhya dugc gia nhiét dé hoa ran phan dugc
phoi séng. Vi budce nay, 16p nhwa (B) co thé dwoc hoa rin dén phan sau do bazo dugc

tao ra & budc phoi sang dugc thyc hién dbi véi 16p nhya (B) bao gbm ché pham duoc
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didu ché st dung chit khoi mao quang polyme hoa ¢ chiic ning 12 chét quang sinh
bazo hoic st dung chit khoi mao quang polyme hoa va chét quang sinh bazo két hop.
Nhiét d6 gia nhiét nam trong khoang tir 80°C dén 140 °C, 1a vi dy. Thoi gian gia nhiét
ndm trong khoang tir 10 dén 100 phut, 12 vi du. Hoa rén ché phidm nhya theo sang ché
13, vi du nhu, phan Gtng m& vong nhya epoxy bang phan tng nhiét, nhu vay sy bién
dang va sy co ngét khod co thé duoc ngan ngira khi so sanh véi trudng hop ma hoa ran

duoc tién hanh bdi phan ing gbc quang hoa.
[Budc trang]

O budce nay, phan khong duge phoi sang duoc loai bo bang cach tring kiém dé
tao thanh mang cach dién mau 4m, cu thé 1a 16p phi va 16p can han. Phuong phéap
trang c6 thé 1a phwong phap da biét nhw 13 nhing. Ngoai ra, vé dung dich tring, natri
cacbonat, kali cacbonat, kali hydroxyt, cdc amin, va cac imidazol nhu la 2-
metylimidazol, cac dung dich kiém ch@a nudc nhu 12 dung dich chtra nuéc cua

tetrametylamoni hydroxyt (TMAH), hodc hdn hop ctia nd c6 thé duoc sir dung.
[Budc sau khi hoa rén]

O budc nay, sau budc trang, mang cach dién dugc hoa rén hoan toan bing
nhiét dé thu duoc mang phu do tin cfy cao. Cac nhiét d§ gia nhiét nam trong khoang
tir 120°C dén 180°C, 14 vi du. Thoi gian gia nhiét nam trong khoang tr 5 desn 120 pht,
1a vi du. Luu ¥ rdng, mang cach dién con c6 thd duoc chiéu xa bang 4nh séng trudc

hodc sau khi da hoa ran.
Vi du thuce hién sdng ché

Sau day, sang ché s& dugc md ta chi tiét b:?mg cich vién dan dén céc vi du va
c4c vi du so sanh, nhung sang ché khong chi gi6i han & cac vi du va cac vi du so sanh
nay.
<Vi du téng hop 1: vi du téng hop dung dich nhya polyimit>

Trong binh ba cb tach duoc dugc trang bi dung cu khuéy, 6ng dén nito, 6ng
phan doan va dng 1am ngudi, bd sung 22,4¢g 3,3’-diamino-4,4’-dihydroxydiphenyl
sulfon, 8,2g 2,2’-bis[4-(4-aminophenoxy)phenyl]propan, 30g NMP, 30g y-
butyrolacton, 27,9g 4,4’-oxydiphtalic anhydrit, va 3,8g trimelitic anhydrit, 4 gi0 sau
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khudy & 100rpm va nhiét &6 phong trong khi nito. Tiép theo, bd sung 20g toluen, va
sau d6 khudy hdn hop ndy trong 4 gid trong khi chung cht toluen va nudc & nhiét d6 bé
silicon 14 180°C va 150rpm, nhd d6 thu dugce dung dich nhya polyimit (PI-1) c6 nhém

phenolic hydroxyl va nhém carboxyl.

Gi4 tri axit ciia nhya thu dugc (ham lwong chat rin) 13 18mg KOH, Mw 1a
10.000, va dwong luong hydroxyl 1a 390.

(Céc vi du tir 1 dén 6 va céc vi du so sanh tir 1 dén 4)

Theo cac ché phdm thanh phan duwgc mo ta & bang 1 va bang 2, cic nguyén
liéu dwoc md ta & cac vi du tir 1 dén 6 va cac vi du so sanh tir 1 dén 4 duogc tron twong
g va két hop sin bang dung cu khudy, va sau d6 dugc nhao stt dung may nghién ba
truc, nho d6 didu ché dugc ché phim nhwa dé tao thanh ting 16p nhya. Cac gid tri &

c4c bang 13 phan khéi lwong ctia ham lugng chét rén trir khi dugc quy dinh khéc.
<Tao thanh 16p nhua (A)>

Lop nén in mém déo c6 mach c6 @6 day ddng 13 18um duoc tao thanh trén d6
duoc tao ra va xtr 1y trude bang cach st dung MEC CZ-8100. Sau do, ting ché pham
nhua thu duge & cac vi du tr 1 dén 6 va cac vi du so sanh tir 1 dén 4 cAu tao tung 16p
nhua (A), dugc st dung cho 16p nén in mém déo d3 x\ 1y trudc nhu vay do day mang
sau khi kho 13 25um. Sau do, 1am khé vat thu duge & 90°C/30 phut trong 16 sdy kho
loai tudn hoan khong khi néng, bang cach nhu vay tao thanh 16p nhua (A).
< Tao thanh 16p nhya (B)>

Trén 16p nhya (A) da tao thanh néu trén, tung ché phdm nhya thu duoc & cic
vi du tir 1 dn 6 va cac vi du so sanh tir 1 dén 4 chu tao ting 16p nhwa (B) duoc st
dung sao cho dd day mang la 10pm sau khi khé. Sau d6, lam kho vét thu duge &
90°C/30 phit trong 16 siy khé loai tudn hoan khong khi néng, bang cach nhu viy tao
thanh 16p nhua (B).

Timg cdu tric da 16p chua hoa rdn bao gdm 16p nhya (A) va 16p nhua (B)
duocmbdtadcacvidutu 1 dén 6 va cac vi du so sanh tir 1 dén 4 duoc tao thanh trén
cac 16p nén in mém déo nhu d3 mo ta & trén.
<P mém déo>
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(Ché tao mau thir)

Toan bd bé mit cua ciu tric da 16p chwa hoa rin trén mbi 16p nén in mém déo
ma c6 chu tric da 16p da duoc tao thanh trén d6 nhu d3 mé ta ¢ trén dugc phoi sang &
500 mJ/cm® théng qua mang che am st dung thiét bi phoi sang (HMW-680-GW20)
duoc lap dén halogen kim loai. Sau d6, buéc PEB dugc tién hanh & 90°C trong 30
phut, thuc hién trang (30°C, 0,2 MPa, dung dich Na,CO3 chira nude 1% khéi luong)
trong 60 gidy, va sau d6 thyc hién nhiét rin & 150°C x 60 phut, nho d6 ché tao ra bang

mach in mém déo ma c6 cau truc da 16p da hoa ran dugce tao thanh trén do.

Bang mach in mém déo duogc cit thanh céc mau thr ¢ kich ¢& khoang 15mm

x khoang 110mm.
(Thr nghiém MIT)

Thir nghiém MIT duoc tién hanh véi timg mau thir thu dugc theo cach trén sir
dung may do d6 bén gip MIT loai D (do Toyo Seiki Seisakusho, Ltd. san xuét) tuong
{mg v6i JIS P8115 dé danh gid @6 mém déo. Cu thé 13, nhu duge thé hién ¢ FIG.3, &
trang thai ma mau thtr 10 duoc 1ip vao thiét bi ndy va tac dung tai trong F (0,5kg0),
mau thir 10 duoc 1p thang dimg vao kep 11, va sau d6 dugc glp voi goc gap o 1a 135
d6 va téc do 1a 175¢cpm. S6 14n gip thuan nghich (s6 14n gép) cho dén khi giy duoc do.
Nhiét o trong moi trudng thu nghiém 1a 25°C.

Tiéu chi danh gia nhu sau:
©: Mang dugc gip 200 1an hoic nhiéu hon va khong c¢6 vét nit tao thanh trén mang
pht d3 hoa rén tai diém gap.

O: Mang duoc gip 170 dén 199 1an va tuong ty khong c¢6 vét nit tao thanh.
A: Mang duoc gip 150 dén 169 14n va twong tu khong c6 vét nirt tao thanh.
x: C4c vét niit tao thanh khi s6 14n gép 13 149 hodc it hon.

(Thtr nghiém gap mép)

Ngoai ra, cic miu thir thu duge theo cach trén déu duoc danh gia vé d6 mém
déo bang thir nghiém gip mép trong cic diu kién vuot quéa sau ddy. Cu thé 13, nhu

duoc thé hién & FIG.4, mau thtr 10 duoc kep gitta hai tAm phéng 12 & trang thai ma
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miu thir 10 duoc glp goc 180°, nhu vy bé mit X véi mach dan dién va mang phu da
hoa rin duoc tao thanh trén d6 duoc bd tri trén mit ngoai, tac dung tai trong G (trong
lwong tiéu chudn 1kg) trong 10 gidy dé ghp mép, va sau d6 sy tao thanh vét nut tai
diém gip cia phan mang phti duge hda rén 20 duoc x4c nhan bing may hién vi quang
hoc. Céc thao tic nay duogc ky hiéu 1a mdt vong tron va s6 14n thao tac duoc thuc hién
cho dén ngay trudc khi tao thanh vét niit duoc ghi lai. Nhiét do trong mdi trudng thir
nghiém la 25°C.

Tiéu chi danh gid nhu sau:
©: Mang dugc gip 10 14n hodc nhiéu hon va khéng c6 vét nit tao thanh trén mang
pht d3 hoa ran tai diém gap.
O: Mang duoc gip 6 dén 9 1dn va twong tw khong c6 vét nut tao thanh.
A: Mang duoc gip 3 dén 5 14n va tuong ty khong co vét nut tao thanh.
x: Cac vét nit tao thanh khi sb 1an gap 14 2 hoic it hon.

Céc két qua danh gia nay cing duge thé hién 6 bang 1 va bang 2.
<P bén nhiét>

Chu tric da 16p chua hoa rén trén timg 16p nén in mém déo ma ciu tric da 16p
da duoc tao thanh trén d6 nhu da mo ta & trén duoc phoi sang ¢ 500 mJ/cm? thong qua
mang che 4m dé tao thanh khe hé c6 dudng kinh khoang 2mm dén 5mm trén dong st
dung thiét bi phoi sang (HMW-680-GW20) dugc lip deén halogen kim loai. Sau do,
budc PEB duoc tién hanh ¢ 90°C trong 30 pht, thuc hién trang (30°C, 0,2 MPa, dung
dich Na,COj; chtra nuéde 1% khéi lugng) trong 60 gidy, va sau d6 thuc hién nhiét rin &

150°C x 60 phut, nh¢ do ché tao ra bang mach in mém déo (bang mach thir nghiém)

ma cé cau tric da 16p di hda ran dugc tao thanh trén do.

Dong géc nhua thong duoc st dung cho bang mach thir nghiém, va né duogc
ngdm trong bé han dugc thiét 1ap trudc & 260°C va bé han duoc thiét lap trude &
280°C trong 10 gidy dé danh gi4 dé danh gia viéc dién ra su ndi, sy truong nd va su

bong v6 ciia mang phti dd hoa ran.

Tiéu chi danh gia nhu sau:
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©: Khong ndi, khong treong nd va khong bong vo dién ra khi ngdm & 260°C va gibéng
nhu thé & 280°C.
O: Khéng ndi, khong trwrong né va khong bong vo dién ra khi ngdm & 260°C, nhung
dién ra sy ndi, truong nd, va bong vo do ngdm & 280°C.
x: N6i va bong vo dién ra khi ngdm & ca 260°C va 280°C.

Céc két qua danh gia ndy cting duoc thé hién & bang 1 va bang 2.
<bJ phén giai>

Chu tric da 16p chua hoa rén trén ting 16p nén in mém déo ma ciu trac da 16p
d3 duogc tao thanh trén d6 nhu d3 mé ta ¢ trén dugc phoi sng miu & 500 mJ/cm®
thong qua mang che am theo cdch ma khe hé ¢6 duong kinh 1a 200pm duoc tao thanh
bing cach st dung thiét bj phoi sang (HMW-680-GW20) duoc lap dén halogen kim
loai. Sau d6, buéc PEB dugc tién hanh & 90°C trong 30 phut, thyc hién trang (30°C,
0,2 MPa, dung dich Na,CO; chua nude 1% khéi luong) trong 60 gidy dé v& mau, va
sau d6 thuc hién nhiét rin & 150°C x 60 phit, nhd d6 ché tao ra bang mach in mém
déo ma cAu trac da 16p d3 hoa rén ¢6 khe hd duoc tao thanh trén d6. Khe ho duoc tao
thanh trong ciu tric da 16p cia bang mach in mém déo thu duoc theo cach do duogc
quan st bang cach st dung kinh hién vi quang hoc diéu chinh dén d6 phong dai 100x
dé danh gia do phan giai.

Tiéu chi danh gid nhu sau:
O: Khe hé duoc tao thanh hoan chinh.

x: Khong c6 khe ho duoc tao thanh.

Céc két qua danh gia nay cling dugc thé hién & bang 1 va bang 2.
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[Bang 1]
Vidul | Vidu2 | Vidu3 | Vidu4 | Vidu5 | Vidu6
Il\glfa tan trong ki€ém 50 50 0 0 0 0
Nhua polyimit *2 50 50 100 100 100 100
Nhya epoxy *4 41 41 38 38 45 45
L6p nhwa | Chat khoi mao quang
B) polyme héa*5 . > > > > >
Copolyme khéi 1%6 15 0 3 15 40 0
Copolyme khdi 2%7 0 15 0 0 0 15
Téng 176 176 161 173 205 180
I;fgm tan trong kiém 100 100 100 100 | 100 100
Egomme quang héa 15 15 15 15 15 15
Nhua epoxy *4 17 17 17 17 17 17
Lép nhua ey 2 khoi mao
quang
(4) polyme hoda *5 0 0 0 0 0 0
Copolyme khéi 1%6 0 0 0 0 0 0
Copolyme khéi 2*7 0 0 0 0 0 0
Téng 132 132 132 132 132 132
A s 90°Cx | 90°Cx | 90°Cx | 90°Cx | 90°Cx | 90°Cx
Céc diéu kien PEB 30 pht | 30 phat | 30 phut | 30 phat | 30 phat | 30 phat
R Thir nghiém
Pd | viT © © o © © ©
P mem , A
Céc két déo T!lu nghiém A A o ® O ®
qua danh gap mep
gia D6 bén nhiét © © © © © ©
D9 phan giai o o o o o o

*1) Nhya tan trong kiém 1: ZAR-1035: epoxy acrylat loai bisphenol A da bién dbi axit,
gia trj axit 12 98 mg KOH/g (do Nippon Kayaku Co., Ltd. san XuAt)

*2) Nhua polyimit: PI-1: Vi du tdng hop 1

*3) Monome quang héa: BPE-500: dimetacrylat bisphenol A ethoxylat héa (do Shin-

Nakamura Chemical Co., Ltd. san xuét)
*4) Nhua epoxy: E828: nhya epoxy loai bisphenol A, dwong luong epoxy 1a 190,
trong luvong phan tur trung binh khéi 13 380 (do Mitsubishi Chemical Corporation san
Xudt)
*5) Chét khoi mio quang polyme héa: IRGACURE OXEO02: chét khoi mio quang
polyme héa oxim (do BASF san Xut)
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*6) Copolyme khdi 1: M52N: trong lugng phén ti trung binh khéi (Mw) cua
copolyme khéi X-Y-X 1a khoang 100.000, do ARKEMA K.K, NANOSTRENGTH

san xuét (nhan nhiéu da ding ky)

*7) Copolyme khdi 2: M65N: trong lwong phan tir trung binh khéi (Mw) cia
copolyme khéi X-Y-X 1a khodng 100.000 dén 300.000, do ARKEMA KK,
NANOSTRENGTH san xuit (nhin nhidu da dang ky)

*Q) Nhuya tan trong kiém 2: P7-532: polyuretan acrylat, gia tri axit 1a 47 mg KOH/g

(do Kyoeisha Chemical Co., Ltd. san xuét).

[Bang 2]
Vi du so sanh | Vi du so sdnh | Vidu so sanh | Vi du so sanh
1 2 3 4
Il\Iflua tan trong ki€m 0 0 0 0
Nhuya polyimit *2 0 0 100 100
Nhuya epoxy *4 0 0 45 45
Lop nhya | Chéit khoi mao quang 0 0 5 s
(B) polyme héa *5
Copolyme khéi 1*6 0 0 0 0
Copolyme khéi 2*7 0 0 0 0
Téng 0 0 165 165
Iz\Iilgua tan trong ki€m 100 100 100 100
Monome quang héa *3 15 15 15 15
Nhya epoxy *4 17 17 17 17
Lop nhya | Chat khoi mao quang
(A) polyme héa*5 > > > 0
Copolyme khdi 1%6 0 0 0 15
Copolyme khdi 2%7 15 40 0 0
Tbng 152 177 137 147
f A Lia 90°Cx 90°Cx 90°Cx 90°Cx
Céc dicu kien PEB 30 phit 30 phat 30 phat 30 phat
A Thir nghiém
iém MIT A A A A
Cacket | 4a0 TEH’I nghlém y y y i}
quéa danh gap mép
gia Do bén nhiét o o © o
Do phan giai o o o X
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RS rang tir cac két qua danh gid dugc thé hién ¢ cac bang trén, trong chu tric
da 16p cta ting vi dy, copolyme khdi duoc chira trong 16p nhya (B) trén mét 16p trén
nhu vay thu dugc cdng nang vuot troi xét vé bit ky dé mém déo, do bén nhiét va do
phén giai. Mt khac, & cac cAu tric 16p don cua cac vi du so sanh 1 va 2, do mém déo,
va cu thé 1a kha ning chdng nirt chéng lai sy gip qua mic 12 khong du. Ngay ci trong
trudmg hop céu tric da 16p khong chira copolyme khéi cua vi du so sdnh 3, thu duoc
cac két qua t6t xét vé d6 bén nhiét, tuy nhién, dd mém déo va cu thé 12 kha ning chéng
nit chéng lai sy gip qua mirc 1 khong du. Ngoai ra, trong trudng hop cau tric da 16p
ctia vi du so sanh 4 trong d6 chi c¢6 16p nhya (A) trén mat 1ép dudi chira copolyme
khéi, thu duoc cac két qua t6t xét vé do bén nhiét, tuy nhién, do mém déo cu thé 13 kha
nang chéng nit chéng lai sy gip qua mirc va do phan giai 1a khong du.

Nhu d3 md ta & trén, 16p nhya (B) trén mét 16p trén cta cAu tric da 1ép bao
gdm hai 16p nhya can chita copolyme khéi, gitip cai thién @ mém déo, cu thé 1a kha
nang chéng nat vuot troi chéng lai su gp mép qua mirc va dd bén nhiét dugc cin
bang t6t trong khi van duy tri dugc cac dic tinh ban d4u cua ché phim nhya cam
quang nhu la d§ phan giai.

Danh sach s6 chi din
1 L6p nén in mém déo
2 Mach dan dién
3 L6p nhya
4 Lép nhua
5 Mang che
10 Méu thu
11 Kep
12 TAm phéng
20 Phan mang phi dugc héa rin

X Bé mit c6 mach dan dién va mang pht dugc héa ran duoc tao thanh trén do
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YEU CAU BAO HO

1. Cu trac da 16p bao gdm: 16p nhua (A); va 16p nhua (B) dugc cén trén bang
mach in mém déo théng qua 16p nhya (A), trong dé:

16p nhwa (B) bao gém ché phim nhua nhiét ran cam quang chtra nhya tan
trong kiém, chét khoi mao quang polyme héa, hop chit phan ung nhiét va
copolyme khéi, va 16p nhua (A) bao g6m ché phim nhua c6 thé trang duoc bang
kidm chtra nhua tan trong kiém va hop chét phan tmg nhiét, va

copolyme khéi 1a X-Y hogic X-Y-X, trong d6 X 1a don vi polyme c6 nhiét

d6 chuyén hoéa thiy tinh Tg 12 0°C hodc cao hon va Y la don vi polyme c6 nhiét
dd chuyén hoa thuy tinh Tg thap hon 0°C.
2. CAu trac da 16p theo diém 1, trong d6 copolyme khéi 1a X-Y-X.
3. Chu trtc da 16p theo diém 1 hodc diém 2, trong d6 copolyme khéi c6 trong
lwong phén tir trung binh khéi (Mw) nim trong khoang tir 20.000 dén 400.000.
4. CAu trtc da 16p theo diém bt ky trong s6 cac diém tir 181 3, trong d6 16p nhya
(B) bao gém chat quang sinh bazo lam chét khoi mao quang polyme hoa.
5. CAu truc da 16p theo diém bét ky trong sé cac diém tir 1 dén 4, trong d6 ché
phdm nhua c6 thé trang dugc bang kiém ctia 16p nhua (A) khong chia chét khoi
mao quang polyme hoa.
6. Chu trtic da 16p theo diém bt ky trong sb cac diém tir 1 dén 5, trong d6 céu tric
da 1ép nay dugc st dung cho it nhit mét trong céc phan udn va phan khong ubn
bang mach in mém déo.
7. Chu trtc da 16p theo diém bét ky trong s céc didm tir 1 dén 6, trong do cau tric
da 16p duogc st dung cho it nhit mot trong s cac 16p phil, 16p can han va vat liéu

cach dién 16p trung gian ciia bang mach in mém déo.

34
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8. Mang khé bao gdm bao gdm cAu tric da 16p theo diém bét ky trong s cac diém
tr 1 dén 7, trong do6 it nhit mét bé mit cia cAu tric nay dugce d& hodc dugce bao
vé boi mang.

9. Bang mach in mém déo bao gdm mang cach dién st dung cAu tric da 16p theo

diém bAt ky trong s cac diém tir 1 dén 7.
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