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Linh vie k§ thuat dwoc dé cip

Sang ché dé cap dén ché phém nhya hoa ciing duogc. Cu thé hon, sang ché
dé cap dén ché pham nhwa hoa cing dugc dé lam giam do cong vénh ciia 14t ban
dan hodc bao géi ban dan; cu thé, sang ché dé cip dén ché phim nhwa hoa ctng
dugc dung dé tao ra 16p hi€u chinh cong vénh dugc bd tri trén bé mat dbi dién vai
16p phéan bd lai ctia bao goi dung cho lat ban dan ¢6 chin mé rong, trong dé khu
vuc gin cac dién cuc dung cho cac két ndi ngoai 16n hon kich thude theo phuong

ngang cda ban dan.
Tinh trang k§ thuét cia sang ché

Trong nhitng nim gan day, cac nhu cdu lam giam kich thuéc ludn tang lén
trong linh vuc mach ban dan, ..., va mach ban din d6i khi duoc cho vao trong bao
61 (Bao géi kich ¢ chip) c6 kich ¢& gan bang kich ¢ chip dé dap tng nhu cau
nay. Déng vai trdo 1a mot trong cac phuong phap dé tao ra bao goi kich thude chip,
phuong phap déng goi duge goi 12 bao goi dung cho 14t ban din (sau day viét tit
la WLP), ma duogc lién két v6i nhau & mac 14t ban dan va duoc tach ra, da duoc
dé xuat. WLP thu hat sy cha ¥ do n6 ¢6 thé dong gép dé 1am giam chi phi va kich

cd. WLP dugc han up mét lén bang mach ma c6 cac dién cuc dugce tao ra trén do.

Tuy nhién, cung v6i viéc lam giam kich thugce va tich hop mtc d9 cao cho
chip ban dan, sb luong cac dién cuc (cac cuc hodc cac chan) dung cho cac két ndi
ngoai cla chip ban dan cé xu huéng ting 1én, va do do, khoang cach giita cac dién
cuc dung cho cac két ndi ngoai c6 xu huéng tré nén nho lai. Tuy nhién, khong
phai luon dé dang gin chip ban din, ma c6 cac chan duogc tao thanh v4i khoang

cach nho, truc tiép Ién bang mach.

Nham khéac phuc van dé duge dé cap & trén, phuong phap, nho dé tao ra
vung chat bao ban dan trén ngoai vi bén ngoai cua chip ban din, va tao ra 16p
phan b6 lai duoc noi véi cac dién cuc trong ca ving chat bao ban dan dé lam tang

khoang cach cua cac chan, da dugce dé xuat. Do kich ¢& cua khu vuc han cdc chian
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16n hon kich c& cua chip ban dan, WLP nay dugc goi 1a bao goi dung cho 14t ban

din c6 chan mé rong (sau ddy viét tat 1a "FO-WLP").

Trong FO-WLP, chip ban din dugc nhing chat bao ban din. Bé mit mach
ctia chip ban din duoc dé 16 ra ngoai va dudng bao gitta chip ban dan va chit bao
ban dan duoc tao ra. Lép phan bd lai duge ndi véi cac dién cuc cua chip ban dan
cling duoc tao ra trong ving chét bao ban din nhung chip ban din, va cdc chan
dugc ndi dién véi cac dién cuc cua chip qua 16p phén b6 lai. Béng cach nay,
khoang cach cta céc chin co thé dugc thiét 1ap 16n hon khoang cach giita cac dién

cuc cua chip ban dan.

Ngoai ra, ¢6 thé nhéan thdy rang khong chi chip ban din, ma con cic linh
kién dién tir cling duoc dit trong bao goéi, hoic cac chip ban din dugc nhing trong
chit bao ban din dé tao thanh linh kién ban din tich hop. Trong bao géi nay, cic
linh kién dién t&r dugc nhiing vao chét bao ban din. Chét bao ban dan nhing nhiéu
linh kién dién tir duoc bd tri 16p phan b lai duge ndi dién véi cac dién cuc cua
cac linh kién dién tt, va cac chan dugce ndi dién véi cac dién cuc cia céc linh kién
dién tir qua 16p phan b lai. Ngoai ra, trudng hop nay c6 thé dugc coi 1a FO-WLP,

béi vi kich ¢& ctia khu vuc han chan 1én hon kich ¢& ctia chip ban dan.

Trong bao géi ndy, cac chip ban dan va cac linh kién dién t&r thuong dugc
dat cach nhau mdét khoang dinh truéc trén bé do va dugc nhung chét bao ban dan,
chit bao dugc hoa cung béng cach gia nhiét, va sau do, bé d& dugc tach ra dé thu
duoc 14t ban din gia. Tiép theo, 16p phéan bd lai duoc tao ra tir bé mit mach cia
chip ban dan dén ving vat liéu chit bao ban din kéo dai cta lat ban din gia. Theo
cach nay, khoang cach ciia cac chan co thé duoc thiét 1ap 16n hon khoang cach

gitta cdc dién cuc cua cac chip ban dan.

Thong thuong, dé tao ra 16p phan bé lai, nhua d& cam Gng loai duong tinh
duoc phu 1én bé mit mach cua cac chip ban dan cia lat ban din gia, dugc nung
néng, va duoc cho vao chiéu xa, nho d6 vung dugc mé dugc chiéu céc tia quang
héa ching han nhu tia UV qua man che quang hoic trong tu, sau dé6 dén qua trinh
hién hinh stt dung dung dich hién hinh ching han nhu TMAH (tetrametylammoni
hydroxit), dén qué trinh hoa cting bing nhiét, dén qua trinh xt 1y plasma oxi hoic

tuong tu, va dén qud trinh phun cac dién cuc kim loai, va ngoai ra, 16p phéan bo lai
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duoc tao thanh bang cach tao ra 16p can quang va tao mau diy dan (vi du, tai lidu

sang ché 1).

Khi 16p phén bd lai dugc tao ra trén bé mit mach cta chip ban dan trong
WLP hodc FO-WLP, bé mit mach (tuc 1a, bé mit ma trén do mang cach dién duoc
tao ra) bi lam bién dang dé co d6 cong vénh 1dm xudng, chu yéu do mang cach
dién chtra polyimit nhay sang trong diy dan co ng6t khi hoa cirng mang céach dién.
Mot giai phap da duoc dé xuat dé lam giam luong cong vénh bao gdm tao ra 16p
nhua 1én mot bé mit cta tim nén lam tr chit ban din c6 dang l4at, lam cong vénh
va giit tim nén sao cho toan bd 16p nhua 16i 1én theo hinh ciu, va sau d6 hoa ciing

16p nhua (vi du, tai li€u sang ché 2).

Danh muc tai liéu tham chiéu

Tai lidu sang ché

Tai liéu sang ché 1: Cong bb don dang ky sang ché Nhat Ban s6 2013-38270

Tai lidu sang ché 2: Cong bd don ding ky sang ché Nhat Ban s6 2012-178422

Ban chit ky thuit ciia sang ché

Vén dé k¥ thuat

Mic di lam giam luong cong vénh bang cach gia nhiét WLP ¢6 16p phan
bd lai chi dugc bb tri trén mot bé miat nhu da mo ta & trén, 16p phan bd lai s& gian
nd khi dugc gia nhiét tai nhiét do han WLP (vi du nhu 260°C), két qué la xay ra
su cong vénh trong bao goi. Do do, lam nay sinh cac van dé bao gdbm bong cac
16p xen k& & bén trong bao géi va khé khan khi két ndi cac cuc khi han. Mit khac,
néu thuc hién diéu chinh dé 1am giam luong cong vénh & nhiét d6 han WLP cho
muc dich lam giam dd cong vénh cia bao goéi khi han WLP, s€ xay ra cong vénh
tai lat ban dan khi bao goi dugc lam mat vé nhiét d6 phong, do su co ngdt cua 16p
phan bd lai chira mang cach dién. Do d6, 1am nay sinh van dé bao gdm kho khin
khi chuyén lat ban din va nguy co cao gy ra 4p luc lam v& 14t ban dan chi véi va
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dap nhe.

Theo d6, muc dich cta sang ché 1a dé xuit ché phém nhua hoa ciing dugc
dé lam giam do cong vénh cua lat ban din hodc bao goi bang cach diéu chinh
lugng cong vénh & ca nhiét do dé han 14t ban din hoic bao g6i ban dan, cu thé 1a
bao géi dung cho 14t ban dan c6 chan ma& rong (FO-WLP), va & ca nhiét do phong
dé, vi du, chuyén cac 14t ban ddn. Muc dich khac ciia sang ché 1a dé xuit bao goi
dung cho lat ban dan c6 chan mo rong chira 16p hiéu chinh cong vénh dugc lam tir

san pham da hoa ctrng ctia ché pham nhua hoéa ctrng dugc.
Giai phap cho van dé

D& giai quyét cac van dé& da mo ta & trén, c6 thé mong mudn ring luong
cong vénh dugc lam giam xubng & ca nhiét do dé han bao goi ban din va & ca
nhiét d6 phong dé, vi du, chuyén cic lat ban dan. Cac tic gia cla sing ché da
nhén thy rang c6 thé giai quyét cac vin dé néu trén bang cach tao ra 16p hiéu
chinh cong vénh trén bé mit déi dién véi bé mit ma 16p phan b lai lat ban dan
duogc tao ra trén do, trong do6 16p hi¢u chinh cong vénh c6 luc co ngét bu lai ap luc
cua su co ngdt gy ra boi, vi du, viéc hdéa cing mang cach dién trong 16p phéan b
lai. Do cac lat ban din va céc lat ban dan gid FO-WLP c¢6 céc d0 day khac nhau,
va céac 16p phan bd lai bao gdm cac mang cach dién ciing ¢6 nhiéu d6 day va hinh
dang khac nhau, cac tac gia cia sang ché con nhén thiy ring s& thuan loi khi bd
tri 16p hiéu chinh cong vénh linh hoat 1én bé mat déi dién v6i bé mat ma 16p phan
bd lai chia mang cach dién dugc tao ra trén do, trong do6 16p hiéu chinh cong
vénh linh hoat cho phép diéu chinh phu hop véi luong co ngét twong tmg. Cubi
cling, cac tac gia da nhan thay rang c6 thé lam giam do cong vénh cua lat ban din
hoidc bao goi trong khi diéu chinh lwgng cong vénh cia lat ban din hoic bao géi,
bang cach tao ra 16p hiéu chinh cong vénh st dung ché phdm nhua héa cing duoc

mo ta dudi day.

Ché phidm nhya hoa cimg duoc theo sang ché c¢6 thé hoa ctng qua it nhét
hai loai phan &ng hoa ctmg, va bao gém: thanh phin hoéa cting duoc (Al) co ngbt
vé thé tich qua mot phan ng hoa cng; va thanh phin hoéa cimg dugc (B1) co

ngot vé thé tich qua mot phan Gng hoa cung khéc.

-5



33623

Theo mot phuong an cua sang ché, mot phan ung hoa cimg c6 thé 1a phan
Ung trung hgp mé vong ion hodc phan tng trung hop cong lién tiép, va phan ung

hoa cimg con lai ¢6 thé 1a phan tng tring hop cong goc.

Theo mot phuong 4n ciia sang ché, phan tng tring hop mé vong ion hoic
phan ung tring hop cong lién tiép c6 thé 12 phan ung tring hgp mé vong ion nhiét
hodc phan tng tring hop cong lién tiép nhiét, va phan tng tring hop cong gbe co

thé 1a phan tng trung hop cong gdc bang anh sang.

Theo mot phuong 4n cua sang ché, ty 1é co ngot thé tich A (%) ctia thanh
phan hoa ctimg duge (A1) ma dugce héa cing qua phan Gng trung hgp mé vong ion
hodc phan Gng tring hop cong lién tiép dé co ngoét vé thé tich co thé nam trong
khoang 0 < A < 7, va ty 18 co ng6t thé tich B (%) cua thanh phan héa cing dugc
(B1) ma duoc hoa cung qua phan tng trang hop cong gbe dé co ngét vé thé tich

¢6 thé nam trong khoang 5 < B < 30.

Theo mdt phuong an ciia sang ché, ty 1é co ngot thé tich A va ty 1 co ngot

thé tich B tdt hon 14 théa man biéu thtc sau:
A <B.

Theo mot phuong an cua sang ché, ché pham nhua héa cing dugc duge su
dung dé tao ra 16p hi¢u chinh cong vénh dugc bo tri trén bé méat doi dién voi bé

mat ma lép phan bb lai cia FO-WLP duoc b tri trén do.

Bao gbi dung cho 14t ban dan c6 chin md rong theo phuong an cua sang

ché bao gom:

chip ban dan, trong d6 mach dién dugc tao ra trén mdt mat cda chip ban

dan nay;

chat bao dé lam kin chip ban dan sao cho dé 10 it nhat mot cuc ctia mach

di¢n trén mat ma mach dién dugc tao ra;
16p phén bo lai dugce bo tri trén mat tao mach dién cua chat bao; va

16p hiéu chinh cong vénh dugc bo tri trén mat cia chat bao, mit nay dbi
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dién v4i mat ma 1ép phan bo lai duge bo tri trén do,

trong do6 16p hi€¢u chinh cong vénh bao gdm san phdm da héda cirng cta ché

pham nhya hoa ciing dugc.
Hiéu qua c6 lgi ciia sang ché

Theo sang ché, trong FO-WLP trong s cac bao géi khac, luong cong
vénh ¢6 thé duoc lam giam & ca nhiét do dé han bao g6i ban din va nhiét do
phong dé, vi du, chuyén céc lat ban din, biang cach tao ra lép hiéu chinh cong
vénh 1én bé mat dbi dién voi bé mat ma 16p phan bd lai duge bb tri trén do, st
dung ché phim nhua hoa cing duoc bao gdm thanh phan hoa cimg duge (Al) co
ngo6t vé thé tich qua mot phan ung hoa cing va thanh phin héa cing duoc (B1) co
ngot vé thé tich qua mot phan tng hoa cung khac, va c¢6 thé lam giam do cong
vénh cua lat ban din hodc bao goi bang cach diéu chinh lugng cong vénh cua lat
ban dan hodc bao goi. Két qua 1a, c6 thé thu dugc cic bao goi ban din co chat

luong va do tin cdy cao.
M ta chi tiét sang ché

Ché pham nhua héa cung duoc theo sang ché c6 thé hoa cing qua it nhét
hai loai phan ung héa ctng, ché pham nhwa héa cting dugc bao gdm thanh phan
héa ciung duoc (Al) co ngot vé thé tich qua mot phan Gng hoa cing, va thanh
phéan héa cing dugc (B1) co ngét vé thé tich qua mot phan tng hoa cing khac. Co
thé 1am giam lugng cong vénh & ca nhiét do dé han bao goi ban din va & nhiét do
phong dé, vi du, chuyén lat ban dan, bang cach st dung ché phdm nhwa hoéa cing
dugc theo sang ché dé tao ra 16p hiéu chinh cong vénh 1én bé mit dbi dién v6i bé
mit ma 16p phan bd lai cia FO-WLP duoc bé tri trén d6, va bang cach didu chinh
ty 1& co ngét thé tich ciia 16p hiéu chinh cong vénh, do d6 gy ra tng suét co ddi
trong v6i Gmg suét co trén 16p phan b lai. Toém lai, trong san xudt FO-WLP, 16p
phén bd lai cung v6i 16p cach dién duoc bé tri trén bé mit tao mach cua lat ban
dan gia, dan dén do co ngot khac nhau xay ra trén lat ban dan gia phu thudc vao
vat liéu, do day va hinh dang cua mang cach dién. Cho du c6 cong vénh, theo
sang ché, nho bd tri 16p hi¢u chinh cong vénh 1én bé mit dbi dién voi bé mat ma

16p phan b lai dugc tao ra trén dd, st dung ché phém nhya héa ciing dugce chta
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céc thanh phan hoa cing dugce c6 thé hoa cimg qua it nhat hai loai phan tng héa
cling, va bang cach héa cimg ché phdm nhya hoa cing dugc dé tao ra 16p hiéu
chinh cong vénh trong khi diéu khién it nhét hai loai phan Gmg hoa cting, 16p hiéu
chinh cong vénh c¢6 kha ning tao ra Ung suét co dbi trong véi ap luc xay ra trén
FO-WLP do su co ngét thé tich cua 16p cach dién. Do do, co thé lam giam lugng
cong vénh & ¢4 nhiét do d& han bao goi ban dan va & nhiét do phong dé, vi du,
chuyén lat ban din. Ngoai ra, 14t ban din hoic bao goi c¢6 thé bi co ngot it hon
bang cach diéu chinh lugng cong vénh cta lat ban dan hodc bao goi. Két qua 1a,
céc tac gia tin rang c6 thé thu dugc cac bao goi ban din cé chat lugng va do tin
cdy cao. Piéu nay chi la gia dinh cua cac tac gia cla sang ché, va sang ché khong
bi giéi han & diéu nay. Céac thanh phan riéng 1¢ tao thanh ché phidm nhua hoa ctng

duoc theo sang ché s& duge mo ta dudi day.
Thanh phan hoéa cting duoc (A1)

Nhu 1a thanh phén héa ctimg dugc (Al) co ngot vé thé tich qua phan tng
héa cing, c6 thé st dung vat liéu da biét thong thudng ma khong c6 gidi han mién
1a vat lidu c6 dic tinh hoa cing duoc sao cho vt lidu co ngot vé thé tich qua phan
tmg hoéa cing; tuy nhién, thanh phan hoa cing duge tét hon 1a ¢ kha ning phan
ung trung hop md vong ion hodac kha nang phan tng trung hop cong lién tiép.
Nhu duoc st dung & ddy, su trang hop m& vong ion dé chi sy trung hop trong dé
phéan Gng trang hop duogc tién hanh bang cach st dung monome md vong dé trung
hop, c¢6 chudi dang 16n 1 ion. Nhu duge st dung & day, phan tng cong lién tiép
dé chi phan Gng trong d6 tién hanh tring hop trong khi lap lai phan tng cdng
trong d6 monome c6 it nhét hai nhoém chirc mdi nhém chitre ¢ céu trac vong hodc
lién két doi lien hgp dugce két hgp vé1 monome co, tai mdi diu cia n6, nhom chirc
c¢6 thé phan tng v&i nhom chire ¢é cdu triic vong hodc lién két doi lién hop néu
trén. Luu ¥ rang con c¢6 thé gin thém nhom bao vé vao lién két doi lién hop néu
trén. Nhu 1a thanh phin héa cing dugce ¢6 kha niang phan tGng tring hop mé vong
ion hozc kha nang phan Ung trung hop cong lién tiép nhu dd mé ta & trén, ngudi ta
uu tién st dung ete mach vong, ching han nhu epoxy va oxetan, va hop chét
isoxyanat hodc hop chét isoxianat bi khéa mach. Trong sb céc hop chét khac, uu

tién st dung nhua epoxy hodc hop chat isoxyanat bi khéa mach.
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Cac nhua epoxy duoc phén loai thanh nhwa epoxy thé rin, thé ban rin va
thé 1ong dwa trén hinh dang trude khi phan Gng. Chung c6 thé duoc st dung don
1¢ hodc két hop hai hay nhiéu loai. Khi ete mach vong c6 trong thanh phan héa
cing duge (A1), thanh phin hoa cimg duoc (Al) s& dinh tét hon vao lat ban din
gia khi hoa cung nhu s& duoc md ta dudi day, tir d6 gop phan lam giam cong vénh
cho FO-WLP.

Cac vi du vé& nhyua epoxy thé ran bao gébm nhua epoxy naphtalen, ching
han nhu HP-4700 san xuit bdi DIC Corporation (nhua epoxy naphtalen), EXA
4700 san xuat boi DIC Corporation (nhua epoxy naphtalen ba chirc), va NC-7000
san xuit bai Nippon Kayaku Co., Ltd. (nhua epoxy rin da chic ch@a khung
naphtalen); san phdm duoc epoxy hoa (nhua epoxy trisphenol) clia san phim
ngung tu cta phenol véi andehyt thom ¢6 nhém hydroxyl phenolic, ching han
nhu EPPN-502H san xuit bai Nippon Kayaku Co., Ltd. (nhua epoxy trisphenol);
nhua epoxy arankyl dixyclopentadien, ching han nhu EPICLON HP-7200H san
xuét bai DIC Corporation (nhua epoxy ran da chic c6 khung dixyclopentadien);
nhua epoxy arankyl biphenyl, ching han nhu NC-3000H san xuit bai Nippon
Kayaku Co., Ltd. (nhwa epoxy rin da chitc ¢6 khung biphenyl); nhua epoxy
novolak biphenyl/phenol ching han nhu NC-3000L san xuét béi Nippon Kayaku
Co., Ltd.; nhua epoxy novolak, chéng han nhu EPICLON N660, EPICLON N690
san xudt bai DIC Corporation, va EOCN-104S san xuit béi Nippon Kayaku Co.,
Ltd.; nhua epoxy biphenyl, ching han nhu YX-4000 san xudt béi Mitsubishi
Chemical Corporation; nhua epoxy chtra photpho, ching han nhu TX0712 san
Xuat boi Nippon Steel & Sumikin Chemical Co., Ltd.;
tris(2,3-epoxypropyl)isoxianurat, ching han nhu TEPIC san xuit bdi Nissan
Chemical Ind., Ltd.; va nhya epoxy A bisphenol, ching han nhu jER 1007 san

xuat boi Mitsubishi Chemical Corporation.

Cac vi du vé nhua epoxy thé ban rin bao gdm nhua epoxy A bisphenol,
chiang han nhu EPICLON 860, EPICLON 900-IM, EPICLON EXA-4816, va
EPICLON EXA-4822 san xuit bai DIC Corporation, EPOTOHTO YD-134 san
xuét bdi Tohto Chemical Industry Co., Ltd., jER 834 va jER 872 san xuét béi
Mitsubishi Chemical Corporation, va ELA-134 san xudt bdi Sumitomo Chemical

Co., Ltd.; nhua epoxy naphtalen, ching han nhu EPICLON HP-4032 san xuit boi
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DIC Corporation; va nhua epoxy novolak phenol, ching han nhu EPICLON
N-740 va EPICLON N-770 san xuit bsi DIC Corporation.

Céac vi du vé nhua epoxy thé 1ong bao gdm nhua epoxy A bisphenol ching
han nhu jER 828 san xuét bdi Mitsubishi Chemical Corporation, nhua epoxy F
bisphenol, nhua epoxy AF bisphenol, nhua epoxy novolak phenol, nhua epoxy
catechol tert-butyl, nhua epoxy amin glyxidyl, nhya epoxy aminophenol, va nhua

epoxy alixyclic.

Hop chét isoxyanat hodc hop chit isoxyanat bi khoa mach la hop chét ¢6
nhiéu nhom isoxyanat hoic nhom isoxyanat bi khéa mach trong phan t& don. Cac
vi du vé hop chit ¢6 nhiéu nhém isoxyanat hodc nhom isoxyanat bi khéa mach
trong phén ti don bao gébm hop chét polyisoxyanat hoic hop chit isoxyanat bi
khoa mach. Nhém isoxyanat bi khoa mach la nhom dugc bao v¢ va tam thoi bi bat
hoat bdi phan ting ctia nhém isoxyanat véi chét khoa mach, va, khi duoc gia nhiét
dén nhiét do nhat dinh, nhém isoxyanat bi khoa mach giai phéng chit khéa mach
dé sinh ra nhom isoxyanat. Cac tac gia cia sang ché da nhéan thiy rang c6 thé cai
tién kha ning hoa cung va do bén ciia san phdm hoa cing thu duge bing cach bd
sung hop chit polyisoxyanat hodc hop chét isoxyanat bi khéa mach nhu da mo ta
& trén. Céc vi du v& hop chit polyisoxyanat nhu vdy bao gdm polyisoxyanat thom,

polyisoxyanat béo, va polyisoxyanat vong béo.

Cac vi du cu thé vé polyisoxyanat thom bao gébm 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.

Cac vi du cu thé vé polyisoxyanat béo bao gdm tetrametylen diisoxyanat,
hexametylen diisoxyanat, metylen diisoxyanat, trimetylhexametylen diisoxyanat,

4,4-metylen-bis(xyclohexylisoxyanat), va isophoron diisoxyanat.

Cac vi du cu thé vé alixyclic polyisoxyanat bao gdm bixycloheptan
triisoxyanat. Ngoai ra, san pham cong, biure va isoxyanurat ctia cic hop chét

isoxyanat néu trén cling bao gom trong cac vi du.
Nhu 1a hop chat isoxyanat bi khéa mach, sdn pham ctia phan tng cOng cia
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hop chét isoxyanat voi chit khoa mach isoxyanat duge st dung. Cac vi du vé hop
chét isoxyanat ma c6 thé phan tng véi chat khéa mach bao gdm cac hop chit

polyisoxyanat dé cip & trén.

Céc vi du vé chit khéa mach dé tao thanh nhom isoxyanat bi khoa mach
bao géln chit khéa mach phenolic chéng han nhu phenol, cresol, xylenol,
clophenol, hodc etyl phenol; chit khoa mach lactam chang han nhu s-caprolactam,
d-valerolactam, y-butyrolactam, hodc B-propiolactam; chit khéa mach metylen
hoat dong chéng han nhu etyl axetoaxetat hodac axetylaxeton; va chit khéa mach
rugu ching han nhu metanol, etanol, propanol, butanol, rugu amyl, 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, ruou diaxeton, metyl lactat, hodc etyl lactat; chat khéa mach oxim
chéng han nhu focmamitoxim, axetaldoxim, axetoxim, metyl etyl ketoxim,
diaxetyl monoxim, hodc xyclohexan oxim; chit khéa mach mercaptan chang han
nhu butyl mercaptan, hexyl mercaptan, t-butyl mercaptan, thiophenol,
metylthiophenol, hodc etylthiophenol; chit khéa mach amit cua axit chang han
nhu amit cia axit axetic hodc benzamit; chit khéa mach imit chéng han nhu
suxinimit hodc imit cia axit maleic; chét khéa mach amin chéng han nhu xylidin,
anilin, butylamin, hodc dibutylamin; chit khoa mach imidazol chéng han nhu
imidazol hodc 2-etylimidazol; va chidt khoéa mach imin chéng han nhu

metylenimin hodc propylenimin.

Céac hop chat isoxyanat bi khéa mach san c6 trén thi truong c6 thé dugc st
dung bao gé)m, vi du, SUMIDUR BL-3175, BL-4165, BL-1100, BL-1265,
Desmodur TPLS-2957, TPLS-2062, TPLS-2078, TPLS-2117, Desmotherm 2170,
va Desmotherm 2265 (tit ca déu duoc san xuét bsi Sumitomo Bayer Urethan Co.,
Ltd.), Coronate 2512, Coronate 2513, va Coronate 2520 (tét ca déu duogc san Xuét
boi Nippon Polyurethan Industry Co., Ltd.), B-830, B-815, B-846, B-870, B-874,
va B-882 (tit ca déu duoc san xudt boi Mitsui Takeda Chemicals, Inc.), va
TPA-BS8OE, 17B-60PX, va E402-B80T (tit ca déu duwoc san xuit bai Asahi Kasei
Chemicals Corporation). Luu y ring Sumidur BL-3175 va BL-4265 thu dugc

bang cach str dung metyletyl oxim lam chit khoa mach.
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Céac thanh phin héa cimg duoc (A1) & trén c6 thé dugc st dung don 1é

hoic két hop hai hay nhiéu thanh phén.

Ché phdm nhua hoa cting dugc theo sang ché tét hon 1a bao gém thanh
phan chét héa cung (A2) c¢6 kha niang hoa cing thanh phan hoéa cimg dugce (Al).
Thanh phan chit hoa cimg (A2) ¢6 thé 1a thanh phan chat hoa ciang (A2-1) ma c6
thé lam cho thanh phan hoa cing dugc (A1) trai qua phan tng trung hop mé vong
ion hodc phan tng trung hop cong lién tiép v6i nhiét, hodc co thé 1a thanh phéan
chit hoa cing (A2-2) ma c6 thé lam cho thanh phan héa cting duge (A1) trdi qua
phan tng trung hop mo vong ion hodc phan tng trung hop cdng lién tiép voi tia
ning luong hoat tinh. Mot trong hai thanh phéan chét héa cimg A2-1 va A2-2 ¢6
thé dugc chon thich hop tuy thude vao viée két hop vadi thanh ph?m chét hoa cung
(B2) c¢6 kha ning héa cing thanh phan hoéa cting duoc (B1), ma s& duge md ta sau
day. Vi dy, khi thanh phin héa cing dugc (Al) duoc du dinh trai qua qua trinh
tring hop, thanh phin chat hoa cung c6 thé duge chon sao cho thanh phan hoa
cing dugce (B1) bi ngin can thuc hién phan ung hoa cung két hop véi phan tng
héa cing ctia thanh phan hoa cing duge (Al). Tia ning luong hoat tinh, nhu dugc
st dung & ddy, 1a dé chi song dién tir c6 muc ning lugng cin thiét cho thanh phéan
chit hoa cing dé kich thich trang thai tir trang thai co ban sang trang thai chuyén

tiép, chéng han nhu céac tia electron, tia cuc tim, hodc tia nhin théy duoc.

Nhu 1a vi du vé thanh phén chit héa cting (A2-1) ma c6 thé 1am cho thanh
phan hoa cung dugc (Al) trai qua qué trinh trung hgp mé vong ion véi nhiét, c6
thé st dung imidazol, mudi benzylsulfoni, hodc phirc axi-amin Lewis. Trong sd
ching, t6t hon 14 st dung imidazol khi xem xét dén do bam dinh vao lat ban dan

gid, do on dinh bdo quan, do tin cdy chiu am va tuong tu.

~ Cac vi du vé imidazol bao gém 2MZ, C11Z, 2PZ, 2E4MZ, 2P4MZ,
1B2MZ, 1B2PZ, 2MZ-CN, 2E4MZ-CN, 2PZ-CN, CI11Z-CN, 2PZ-CNS,
C11Z-CNS, 2MZ-A, C11Z-A, 2EAMZ-A, 2P4MHZ, 2PHZ, 2MA-OK, va 2PZ-OK
(1a cac tén thuong mai, duoc cung cip boi Shikoku Chemicals Corporation), cling
nhu cac hop chit duoc san xuét biang cich bd sung nhua epoxy vio chit bat ky
trong s6 cac imidazol nay. Ngoai ra, tét hon 1a cac chét hoa cing nay dugc phu

bing, vi du, vat lidu polyme gbc polyurethan hodc gbc polyeste khi dong goi vi
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mo dé kéo dai thoi gian st dung. Céac chét nay c6 thé duge sir dung don 1€ hodc &

dang hdn hop hai hay nhiéu chét.

Tt hon 13 ham luong cua imidazol tur 0,1 dén 10% theo khdi lwong so voi
thanh phan hoa cing duge (A-1), tét hon nira 1a tir 0,5 dén 10% theo khdi lugng,
va cang tot hon nita 1 tir 1 dén 10% theo khéi luong. Bang cach diéu chinh ham
lugng cua imidazol, vén 1a thanh phin chit hoa cting (A2-1) ma c6 thé giy ra
trung hop m& vong ion, trong khoang néu trén, c6 thé dat duge ca kha ning héa

cung va d¢ 6n dinh bdo quan.

Doéng vai trd cac vi du vé mudi benzylsulfoni, c¢6 thé sir dung chudi san
phdm SAN AID cua cong ty Sanshin Chemical, c¢6 tén 1a SI-45, SI-60, SI-80,
SI-100, SI-150, SI-110, SI-360, SI-360, SI-B2A, SI-B3A, SI-B3, SI-B4, va SI-BS.
Céac san phdm nay c6 thé dugc st dung riéng 1é hoic & dang hdn hop hai hay

nhiéu san pham.

Ham luong cua mudi benzylsulfoni t6t hon 1a tr 0,1 dén 10% theo khdi
lwong so v6i thanh phin héa cing duoc (A-1), tot hon nira 1a tir 0,5 dén 10% theo
khéi luong, va cang tdt hon nita 1a tir 1 dén 10% theo khéi lugng. Bang cach didu
chinh ham luong ctiia mudi benzylsulfoni, vén 1a thanh phan chat hoa cing (A2-1)
ma c6 thé gay ra tring hop md vong ion, trong khoang néu trén, c6 thé dat duoc

cd kha ndng hoa cing va d¢ on dinh bdo quan.

Nhu 14 vi du vé phirc axit amin Lewis, ¢6 thé st dung cac phic da biét

ching han nhu phtrc BF3-trietylamin hodc phirc BF3-pyridin.

Ham lugng cta thanh phan chét hoa cing (A2-1) chang han nhu phirc axit
amin Lewis t6t hon 1a tir 0,1 dén 10% theo khéi luong so véi thanh phan hoa cing
duoc (A-1), tét hon nita 12 0,5 dén 10% theo khéi luong, va cang tét hon nira 1a tir
1 dén 10% theo khéi lwong. Bang cach didu chinh ham luong cua phic axit amin
Lewis, von 12 thanh phin chit hoa cing (A2-1) ma c6 thé gdy ra trang hop mo
vong ion, trong khoang néu trén, c6 thé dat dugc ca kha niang hoa cting va do n

dinh bao quan.

Thanh phan hoéa ctimg duoc (A1) cling ¢6 thé duoc hoa cing qua phan tng

trung hop cong lién tiép. Nhu 12 vi du vé& thanh phén chit hoa cing (A2-1) ma c6
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thé 1am cho thanh phan hoa cung duoc (A1) trai qua phan tng trung hop cong lién
tiép vGi nhiét, c6 thé su dung anhydrit axit, axit cacboxylic, amin, phenol, polyol,
hydrazit, hodc polymecaptan. Trong sb chung, tot hon 13 str dung axit cacboxylic,
amin, phenol, hodc polyol khi xem xét dén d6 bam dinh vao 14t ban dan gia, do 6n

dinh bdo quan, d¢ tin cdy chiu Am, va tuong tu.

Nhu 1a vi du vé anhydrit axit, co thé su dung anhydrit
metyltetrahydrophtalic, anhydrit metylhexahydrophtalic, anhydrit
hexahydrophtalic, anhydrit metylhimic, dianhydrit pyromelitic, dianhydrit
benzophenontetracacboxylic, anhydrit
3,4-dimetyl-6-(2-metyl-1-propenyl)-1,2,3,6-tetrahydrophtalic,  hodc  anhydrit
1-isopropyl-4-metyl-bixyclo[2.2.2]oct-5-ene-2,3-dicacboxylic. Cac chit nay co

thé duoc sir dung riéng 16 hodc & dang hdn hop hai hay nhiéu chit.

Vi du, khi thanh phan hoa cimg dugc (A1) 1a hop chit epoxy, ham luong
ctia anhydrit axit dugc xac dinh sao cho ty 18 gitra sé lugng cac nhém chtc hoa
cimg (cac nhom epoxy) so véi sb luong cac axit cacboxylic sinh ra tir cdc nhém
anhydrit axit (s6 luong cdc nhém chtrc hoa cing trong thanh phéan héa cting duogc
(A1) / sd luong céac axit cacboxylic) t6t hon 1a tixr 0,2 dén 20, va tdt hon nira 1a tir
0,4 dén 16. Bing cach diéu chinh ham luong cua anhydrit axit trong khoang néu
trén, phan Gng hoa ciang c6 thé tién hanh hiéu qua. Khi thanh phéan héa cing dugc
(A1) khong phai 1a nhém epoxy, co thé tinh ham luong theo céach tuong tu, dua
trén ty 1& gitta s6 luong cac nhom chirc hoa cung tham gia vao phan tng hoa cing
so v6i s6 luong cac nhoém cacboxyl sinh ta tir cdc nhoém anhydrit axit (s luong
cdc nhom chirc hoéa clirng trong thanh phan héa cing duge (A1) / sé luong céc axit

cacboxylic).

Nhu 1a vi du vé axit cacboxylic, c6 thé su dung axit béo, axit maleic, axit
metyltetrahydrophtalic, axit metylhexahydrophtalic, axit hexahydrophtalic, axit
metylhimic, axit pyromelitic, axit benzophenontetracacboxylic,  axit
3,4-dimetyl-6-(2-metyl-1-propenyl)-1,2,3,6-tetrahydrophtalic, axit
1-isopropyl-4-metyl-bixyclo[2.2.2]oct-5-ene-2,3-dicacboxylic, hodc nhua c¢6
nhom cacboxyl trén chudi bén. Cac chat nay c6 thé duoc s dung riéng 1é hodc &

dang hdn hop hai hay nhiéu chit.
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Khi thanh phin hoéa ctng duoc (A1) 12 hop chat epoxy, ham luong cua
axit cacboxylic dugc x4c dinh sao cho ty 18 gitta sé luong cic nhém chic hoa
cimg (cac nhom epoxy) so véi sb luong céc axit cacboxylic sinh ta tir cAc nhom
anhydrit axit (s6 lugng cac nhom chirc héa ctng trong thanh phan héa ctimg duoc
(A1) / s luong cac nhom cacboxyl) tét hon 14 tir 0,2 dén 20, va tét hon nira Ia tix
0,4 dén 16. Bang cach diéu chinh ham lwong cia axit cacboxylic trong khoang
néu trén, phan Gng hoa cing c6 thé tién hanh hiéu qua. Khi thanh phan hoa cting
duoc (A1) khong phai 1a nhém epoxy, co thé tinh lugng theo cach tuong tu, dua
trén ty 18 gitta sd luong cac nhoém chirc hoa cing tham gia vao phan tng héa cling
so v6i sb luong cic nhom cacboxyl (s6 lwong cac nhom chtc héa clng trong

thanh phan hoa cting duoc (A1) / s6 luong cac nhom cacboxyl).

Nhu 12 vi du vé cac amin, ¢6 thé s dung khong han ché hop chét bat ky
¢ it nhdt mot nhém amino chinh hodc phu trong phén t&. Tuy nhién, amin thom
dugc uu tién st dung khi xem xét dén d6 6n dinh bao quan va do chiu nhiét cua
san phidm d3 hoéa cung. nNhu 13 cac vi du vé amin thom, c6 thé st dung
diaminodiphenylmetan, diaminodiphenyl sulfon, diaminodiphenyl sulfit,
metaxylen diamin, 3,3'-dietyl-4,4'-diaminodiphenylmetan,
3,3',5,5'-tetraetyl-4,4'-diaminodiphenylmetan, 4,4'-diaminodiphenyl sulfon,
4,4'-diaminodiphenyl sulfit, 2,2-bis-[4-(4-aminophenoxy)phenyl]-hexaflopropan,
2,2-bis(4-aminophenyl)-hexaflopropan, 2,4-diaminotoluen, 1,4-diaminobenzen,
1,3-diaminobenzen, dietyltoluen diamin, dimetyltoluen diamin, cac anilin, céc
anilin da alkyl hoa, va cac anilin dd N-alkyl hoa. Cac chit nay c6 thé duoc su

dung riéng 1é hodc & dang hdn hop hai hay nhiéu chit.

Khi thanh phan hoa cting dugc (A1) 12 hop chit epoxy, ham luong cia
amin dugc xac dinh sao cho ty 1¢é giita sd luong cac nhém chtc hoa cing (cac
nhém epoxy) so véi sd lugng céc hydro hoat tinh (sé luong cac nhom epoxy / sb
lugng cac hydro hoat tinh) tot hon 1a tir 0,2 dén 20, va tot hon nita 1a tir 0,4 dén 16.
Bing cach diu chinh ham lugng cta amin trong khoang néu trén, phan tng hoa
cting c6 thé tién hanh hiéu qua. Khi thanh phin héa cimng duoc (A1) khong phai la
nhém epoxy, cb thé tinh ham luong theo cach tuong tu, dua trén ty 1€ gitta sb
lugng cac nhém chirc hda cing tham gia vao phan tmg hoa cung so véi sd luong

c4c hydro hoat tinh (s6 lugng cac nhém chirc hoa cing trong thanh phan hoa clng
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duoc (A1) / sé luong cac hydro hoat tinh).

Nhu 13 céc vi du vé phenol, cé thé st dung nhua novolak phenol, nhua
novolak alkylphenol, nhua novolak bisphenol A, nhua phenol dixyclopentadien,
nhya phenol Xylok, nhua phenol tecpinen da bién do6i, nhwa cresol/naphthol,
poly(vinyl phenol), nhua phenol/naphthol, nhua phenol chta khung a-naphthol,
nhua novolak cresol chtta triazin va nhiéu loai nhua phenol da chtc khéac nhau.
Céac chit nay c6 thé duoc st dung riéng 1é hoic & dang hdn hop hai hay nhiéu

chit.

Khi thanh phin hoa cimng dugc (A1) 12 hop chét epoxy, ham luong cia
phenol amin duoc x4c dinh sao cho ty 1& gitta sb luong cdc nhém chirc hoa cling
(cac nhém epoxy) so véi sd luong cdc nhém hydroxyl phenolic (sb luong cac
nhom epoxy / sb luong cac nhém hydroxyl phenolic) tét hon 1a tir 0,2 dén 20, va
tot hon nira 1 tir 0,4 dén 16. Bing cach diéu chinh ham luong cta phenol trong
khoang néu trén, phan tng hoa cing c6 thé tién hanh hiéu qua. Khi thanh phan
hoa cung duoc (A1) khong phai 1a nhém epoxy, c6 thé tinh ham lwong theo cach
tuong tu, dua trén ty 1¢ gitta sb lugng cac nhom chirc hoa clirng tham gia vao phan
mg héa cung so véi sd luong cac nhom hydroxyl phenolic (s6 luong céac nhom
chiic héa ctimg trong thanh phidn hoéa cing duoc (Al) / sb luong cic nhom

hydroxyl phenolic).

Nhu 1a cac vi du vé polyol, ¢6 thé sir dung hop chit polyol bat ky ma
khong c6 han ché, mién 12 hop chét c6 it nhit hai nhém hydroxyl trén mdi phan tir.
Céac vi du vé& hop chit polyol bao gdm glycol ¢6 hai nhém ruou hydroxyl ching
han nhu etylen glycol, 1,2-propylen glycol, 1,3-butylen glycol, 1,4-butanediol,
1,6-hexandiol, dietylen glycol, dipropylen glycol, cacbonatediol, neopentyl glycol,
san phdm cong oxit alkylen ciia bisphenol, hodc san phdm cong oxit alkylen cia
bisphenol dd hydro hoéa; polyete diol ching han nhu polyetylen glycol,
polypropylen glycol, hodc poly tetrametylen glycol; polyeste diol ching han nhu
polyetylen adipat, polypropylen adipat, polybutylen adipat, polytetrametylen
adipat, polypentametylen adipat, polyhexametylen adipat, hodc polycaprolacton
diol; polyol c6 ba hoic nhiéu hon nhém rwou hydroxyl ching han nhu

trimetyloletan, trimetylolpropan, glyxerin, hodc pentaerythritol; va polycacbonat
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diol. Cac chét nay co thé duogc st dung riéng 1¢ hoic & dang hdn hop hai hay

nhiéu chat.

Khi thanh phan hoa cting duoc (A1) 14 hop chit isoxyanat, ham lugng cia
polyol dugc xac dinh sao cho ty 1é gitta s6 luong cac nhom chitc héa cing (cac
nhém isoxyanat) so vdi sé luong cdc nhom hydroxyl (sb luong cac nhém
isoxyanat / s6 luong cdc nhoém hydroxyl) tét hon 1a tir 0,2 dén 20, va tét hon nita
la tir 0,4 dén 16. Biang cach diéu chinh ham lugng cua polyol trong khoang néu
trén, phan ung hoa cing c6 thé tién hanh hiéu qua. Khi thanh phan hoéa ctimg dugc
(A1) khong phai 12 nhém isoxyanat, ¢6 thé tinh ham luong theo cach twong tu,
dua trén ty 18 gitta sé luong cdc nhom chic hoa cing tham gia vao phan tng héa
cting so voi sd luong cac nhém hydroxyl (sb lwong cac nhém chirc hoa cling trong

thanh phéan hoa cing duge (A1) / sb luong cdc nhoém hydroxyl).

Nhu 14 céc vi du khic vé thanh phan chéit hoa cing (A2-1) ma c6 thé lam
cho thanh phan hoa cing dugc (Al) trai qua qua trinh tring hop thong qua phéan
ung trung hop cong lién tiép vGi nhiét, c6 thé st dung nhua este xyanat hodc nhua
este hoat tinh. Nhya este xyanat 12 hop chét c6 hai hay nhiéu nhém este xyanat
(-OCN) trong phén ti. Cling c6 thé sit dung nhua este xyanat da biét thong thuong
bét ky. Céac vi du vé nhua este xyanat bao gdm nhua este xyanat novolak phenol,
nhua este xyanat novolak alkylphenol, nhya este xyanat dixyclopentadien, nhua
este xyanat bisphenol A, nhua este xyanat bisphenol F va nhua este xyanat
bisphenol S. Ngoai ra, né c6 thé 1a tién chit polyme dugc tao vong timg phan dé

tao ra triazin.

Nhua este hoat tinh 1a nhua c6 hai hay nhiéu nhém este hoat tinh trong
phan tir. Thong thuong, ¢6 thé thu dugce nhua este hoat tinh bang phan Gng ngung
tu gitta hop chat axit cacboxylic va hop chit hydroxy. Trong sé ching, wu tién
hop chét este hoat tinh thu dugc bing cach st dung hop chat phenol hoic hop chét
naphthol lam hop chéit hydroxy. Céac vi du vé hop chéit phenol hodc hop chét
naphthol bao gdm hydroquinon, resorxin, bisphenol A, bisphenol F, bisphenol S,
phenolphtalin, bisphenol A da metyl hoa, bisphenol F d&d metyl hoa, bisphenol S
da metyl hoda, phenol, o-cresol, m-cresol, p-cresol, catechol, a-naphthol,

B-naphthol, 1,5-dihydroxynaphtalen, 1,6-dihydroxy naphtalen, 2,6-dihydroxy
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naphtalen, dihydroxybenzophenon, trihydroxybenzophenon,
tetrahydroxybenzophenon, phlorogluxin, benzentriol, dixyclopentadienyl diphenol,

va novolak phenol.

Khi duge st dung lam thanh phin chit hoa cung (A2-1) ma c6 thé lam
cho thanh phan héa cing dugc (Al) trai qua qué trinh tring hop théng qua phan
ing trang hop cong lién tiép véi nhiét, cé thé sir dung axit cacboxylic, anhydrit
axit, amin, phenol, nhya este xyanat hodc nhua este hoat tinh két hop véi chét
ting toc do hoa cung. Co thé sir dung cac imidazol bat ky da mo ta & trén lam chét
ting tbc do héa cting. Cac vi du khac vé chit tang téc d6 hoa cung bao gdm
guanamin, ching han nhu axetoguanamin va benzoguanamin; mudi axit hitu co
va/hoic san phidm cdng epoxy cua polyamin, ching han nhu
diaminodiphenylmetan, m-phenylendiamin, m-xylendiamin,
diaminodiphenylsulfon, dixyandiamit, uré, céc chat din xuit uré, melamin, va
hydrazit da bazo; phtc amin cta bo triflorit; chat dan xuét triazin, ching han nhu
etyldiamino-s-triazin, 2,4-diamino-s-triazin, va 2,4-diamino-6-xylyl-s-triazin;
photphin hitu co, ching han nhu tributylphotphin, triphenylphotphin, va
tris-2-xyanoetylphotphin; mudi photphoni, ching han nhu
tri-n-butyl(2,5-dihydroxyphenyl)photphoni bromit, va hexadexyltributylphotphoni
clorit; mudi amoni bic bdn, ching han nhu benzyltrimetylamoni clorit, va
phenyltributylamoni clorit; va polybasic v&i anhydrit da axit. Cac chét nay c6 thé

dugc st dung riéng 1é hodc & dang hdn hop hai hay nhiéu chit.

Mic du thanh phéan chét ting tbc do hoa cung khong phai 1a khong thé
thiéu, nhét 14 khi mudn ting téc d6 phan tng hoa cling, n6 ¢6 thé duge bd sung tbt
hon 1a trong khoang tir 0,01 dén 20 phan theo khdi luong so v6i 100 phin theo
khéi lugng ctia thanh phan chit hoa cing (A2-1) néu trén ma c6 thé lam cho thanh
phan hoa cing dugc (Al) trai qua qua trinh trung hop théng qua phan @ng tring
hop cong lién tiép v6i nhiét. Khi str dung chit xuc tac kim loai 1am thanh phin
chat ting téc do hoa climg, ham lwong ciia né vé mit kim loai t5t hon 1a tir 10 dén
550ppm so véi 100 phan theo khdi luong cta thanh phin héa cung duoc, va tbt

hon nita 1a tir 25 dén 200ppm.

Nhu 1a vi du vé thanh phan chit hoa cing (A2-2) ma c6 thé lam cho thanh
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phén héa ctung duoc (A1) trai qua qua trinh tring hop ion, ma cu thé 1a qua trinh
trung hop cation, v4i tia ndng lugng hoat tinh, cé thé st dung chét hoéa cung anh
sang cation. Cac vi du cu thé vé& chat hoa cung anh sang cation bao gdm
diphenyliodonium  tetrafloborat,  triphenylsulfoni  hexafloantimonat, va
2,4,6-triphenylthiopyryli hexaflophotphat, va cic san pham sin c6 trén thi trudong
bao gdm céc chat khoi mao phan @ng quang trung hop cation gbc mudi sulfoni
ching han nhu Optomer SP-170 va SP-152 san xuit bdi ADEKA Corporation va
CPI-100P, CPI-101A, CPI-200K, va CPI-210S san xuat béi San-Apro Ltd., ciing
nhu bao gdm IRGACURE® 261 san xuét boi BASF Japan Ltd. Trong s ching,
uu tién SP-152, CPI-100P, va CPI-200K. C6 thé str dung chat khoi mao phan tGng

quang tring hop cation don 1& hodc trong hdn hgp hai hay nhiéu chat.

Khi chét hoa cting anh sang cation dugc sir dung lam thanh phan chét hoa

cimg (A2-2) ma c6 thé 1am cho thanh phan héa cing duogc (Al) trai qua qua trinh

“trung hop cation véi tia ning lwong hoat tinh, ham luong cua chit hoa cung anh

sang tot hon 1a tir 1 dén 25 phan theo khdi luong, va tét hon nita 1a tir 5 dén 20

phén theo khéi luong, so voi 100 phan theo khéi luong cua thanh phan hoa cing
duoc bang nhiét (A1).

Nhu 1a thanh phin chat hoa cing anh sang (A2-2), ciing c¢6 thé s dung
thanh phan chat hoa cing 4nh sang anion. Cac vi du cu thé vé thanh phan chit hoa
cimg anh sang anion bao gdm hop chét tao ra cac amin khi duoc chiéu xa bang tia
cuc tim, va cu thé hon, cac vi du néu trén cé thé bao gém 1,10-diaminodecan,
4,4'-trimetylendipiperidin, cacbamat va céc chit din xuét cta no, phitc amin

coban, aminooxy imino, va amoni borat.

Khi chit hoa cing anh sang anion duoc st dung 1am thanh phin chét hoa
cirmg anh sang (A2-2), ham luong cta chét héa cung anh sang tét hon 1a tir 1 dén
25 phén theo khéi luong, tSt hon nita 1a tir 5 dén 20 phén theo khéi luong, va cang
tdt hon nira 1a tir 10 dén 20 phan theo khédi luong so véi 100 phén theo khéi luong
ctia thanh phin hoa cing duoc biang nhiét (Al).

Thanh phan héa cing duoc (B1)

Ché phdm nhya hoa cting duogc theo sang ché bao gdm thanh phan hoa
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cing duoc (B1) co ngét vé thé tich qua phan ting héa clirng khac véi phan tng hoa
cirng ma thanh phin hoa cing dugc (Al) néu trén trai qua. Gia st ring vat liéu
duge st dung lam thanh phin héa cimg dugce (Al) c6 thé dugc hoa cting thong
qua, vi du, phan Gng trung hgp md vong ion hodc phan ung trung hop cong lién
tiép nhu da md ta & trén, thanh phin hoa cing duge (B1) ¢6 thé la vat li¢u bat ky
duoc chon tur cac vat licu da biét khac véi cac vat liéu ma co thé dugc héa cung
thong qua phan ng trung hgp md vong ion hodc phan ung trung hop cong lién
tiép. Vi duy, tét hon 1a thanh phin héa cting dugc ma cé thé duoc héa ctirng thong
qua phan tng trang hop cdng gbc co thé duge st dung lam thanh phin hoa cing
duge (B1). Trung hop cong gbc, nhu dugc st dung & day, c6 nghia 1a phan Gng
trong d6 gdc khoi tao qua trinh trung hop va sau d6 bd sung hop chit khong no c6
lién két doi hodc lién két ba vao dé tao thanh polyme. Thanh phén hoéa cing duoc
ma ¢6 thé duoc hoa cung thong qua phan tng trang hop cong gbc néu trén t6t hon

12 hop chat ¢6 it nhdt mot nhom etylen khong no trong phan tir.

Khi ché phdm nhya hoa cing dugc bao gom thanh phan héa cing dugc
(A1) ma c6 thé duge hoa cling thong qua phan Gng tring hgp md vong ion hodc
phan @ng trung hop cong lién tiép nhu di md ta & trén va thanh phan hoa cing
duoc (B1) ma c6 thé dugc hoa cung théng qua phan Gng tring hop cong gbc, cac
thanh phan héa cing duoc (A1) va (B1) c¢6 thé dugc hoa cling riéng biét trong qua
trinh hoa cing ché phdm nhua hoéa cing duge. Do d6, bang cach sir dung ché
phdm nhua héa ctimg duwoc dé tao ra 16p hidu chinh cong vénh, cic phan tGng hoa
cling xay ra trong cac thanh phin hoéa cimg dugc riéng 1& c6 thé duge diéu khién
ph hop v6i luong cong vénh cia 14t ban dan gia (tic 1, ung suét tac dong l1én
FO-WLP do su co ngét thé tich cua 16p cach dién), va tir d6 16p hiéu chinh cong
vénh c6 thé tao ra ung sut co dbi lai véi ung sudt cong vénh hi¢n dién trong lat
ban dan gia. Két qua 1a, c6 thé thu dugc FO-WLP it cong vénh hon ngay ca khi
san xudt FO-WLP ¢6 céc mang cach dién khac nhau vé vat lidu, do day hoac két
ciu. Vi du, cic phan tng hoa cimg c6 thé dugc diéu khién doc 1ap bang cach lam
cho thanh phan héa cung dugce (A1) ma co thé duoc hoa cing thong qua phan Gng
trung hop md vong ion hoic phan Gng triung hop cdng lién tiép hoa cimg voi nhiét,
va bang cach lam cho thanh phén héa cimg duge (B1) ma c6 thé duoc hoa cling

thong qua phan @ng trung hop cong gbc hoa cliing véi tia ning lwong hoat tinh.
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Céac vi du cu thé vé thanh phan c6 it nhat mot nhém khong no etylen trong
phén tir va c6 hoat tinh tring hop cong gdc bao gdm cac polyeste (met)acrylat,
polyete (met)acrylat, uretan (met)acrylat, cacbonat (met)acrylat, va epoxy
(met)acrylat da biét. Cu thé, cac vi du bao gdm it nhat mot trong sé: hydroxyalkyl
acrylat chang han nhu 2-hydroxyetyl acrylat hozc 2-hydroxypropyl acrylat; glycol
diacrylat ching han nhu etylen glycol, metoxytetractylen glycol, polyetylen
glycol, hodc propylen glycol; acrylamit ching han nhu N,N-dimetylacrylamit,
N-metylolacrylamit, hodc N,N-dimetylaminopropylacryl amit; aminoalkyl acrylat
ching han nhu N,N-dimetylaminoetyl acrylat hoic N,N-dimetylaminopropyl
acrylat; polyol ching han nhu hexandiol, trimetylolpropan, pentaerythritol,
dipentaerythritol, hoac tris-hydroxyetyl isoxyanurat, hodc polyacrylat ching han
nhu san phdm cong etylen oxit ctia né, san phdm cdng propylen oxit ctia n6, hodc
san pham cdng s-caprolacton ciia noé; polyacrylat chiang han nhu phenoxy acrylat,
bisphenol-A diacrylat, san phdm cdng etylen oxit hodc sin phdm cong propylen
oxit cua cac phenol nay; polyacrylat cua glyxidyl ete ching han nhu glyxerin
diglyxidyl ete, glyxerin triglyxidyl ete, trimetylolpropan triglyxidyl ete, hodc
triglyxidyl isoxyanurat; acrylat khong bi gigi han & cac chit néu trén nhung thu
duge bing cach acrylat héa truc tiép, hodc uretan-acrylat héa truc tiép qua
diisoxyanat, polyol ching han nhu polyetepolyol, polycacbonatdiol, polybutadien
tdn cung nhém hydroxyl, hodc polyestepolyol, va melamin acrylat; va moi
metacrylat tuong tng véi cac acrylat néu trén. Cac chét nay c6 thé duoc st dung

riéng 16 hodc & dang hdn hop hai hay nhiéu chit.

Nhu 14 céc vi du khac vé thanh phin héa cung duoc (B-1) ma c6 thé duoc
hoa cing théng qua phan ung trang hop cong gbc, co thé st dung cac hop chét

trong s6 cac hop chit dugec mé ta trong muc (1) dén (11) dudi day:

(1) polyme chira nhém khong no thu dugce bang cach lam xay ra phan ung
gitta hop chit c¢6 nhidu nhém hydroxyl phenolic trong phan t&r v6i oxit alkylen, va
sau d6 lam xay ra phan ung gitta san phdm phan tng thu dugc véi axit cacboxylic
mono ch@ta nhém chua no, va sau d6 lam xay ra phan Gng giita san pham phan

ung thu dugce voi véi anhydrit da axit;

(2) polyme chira acryl thu dugc bang cach lam xay ra phan Gng gitta nhua
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epoxy hai chtc hoidc da chic véi axit (met)acrylic va bo sung anhydrit hai axit

vao nhoém hydroxyl hién dién trén chudi bén;

(3) polyme chira acryl thu duoc bang cach lam xay ra phan tng gitta nhua
epoxy da chtrc, ma thu dugc bang cach epoxy hoa nhém hydroxyl ctia nhya epoxy
hai chirc v&i epiclohydrin, véi axit (met)acrylic va bd sung anhydrit hai axit vao

nhém hydroxyl dugc tao ra;

(4) polyme chtta nhom khong no thu dugc bang cach lam xay ra phan Gng
gitta hop chdt c¢6 nhiéu nhém hydroxyl phenolic trong phan t& véi hop chét
cacbonat vong, va sau d6 1am xay ra phan (ng giita san phdm phan tng thu dugc
v6i axit cacboxylic mono chira nhom chua no, va sau d6 lam xay ra phan Gng gilta

san phidm phan tng thu dugce véi v6i anhydrit da axit;

(5) nhua uretan chtra acryl thu dugc thong qua phan Gng cong lién tiép cta
diisoxyanat v6i (met)acrylat cia nhua epoxy hai chirc hodc bién thé axit-anhydrit

tung ph?m cua no, hop chét dialcohol chira nh6ém cacboxyl, va hop chét diol;

(6) polyme chtra nhém khong no thu dugc thong qua phan ung ddng trung

hop giira axit cacboxylic khong no va hop chat chira nhém chua no;

(7) nhua uretan da (met)acrylat hoa & gbe chua acryl thu dugc bang cach
bd sung hop chit c6 mot nhom hydroxyl va it nhat mot nhom (met)acryloyl trong
phén t& trong qua trinh tdng hop nhua théng qua phan tng cong lién tiép gitra

diisoxyanat v&i hop chét dialcohol chira nhém cacboxyl va hop chét diol;

(8) nhua uretan di (met)acrylat hoa & gc chua acryl thu dugc bing cach
b6 sung hop chit c6 mot nhom isoxyanat va it nhit mot nhom (met)acryloyl trong
phan t&r trong qua trinh tong hop nhua thong qua phan Gng cong lién tiép gitta

diisoxyanat v&i hop chat dialcohol chira nhom cacboxyl va hop chét diol;

(9) nhya uretan di (met)acrylat héa & gdc chtra acryl thu dugc bang cach
b6 sung hop chit c6 mdt nhém hydroxyl va it nhat mot nhom (met)acryloyl trong

phén tr trong qua trinh tdng hop nhwa md ta trong muc (5) néu trén;

(10) nhuwa uretan di (met)acrylat hoa & gdc chtra acryl thu dugc bang cach

b6 sung hop chét c6 mot nhém isoxyanat va it nhat mot nhom (met)acryloyl trong
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phén i trong qué trinh téng hgp nhwa mb ta trong muc (5) néu trén; va

(11) polyme chira acryl thu dugc bang cach bd sung thém hop chit c6 mot
nhém nhya epoxy va it nhit mot nhom (met)acryloyl trong phén tir vao nhua bat

ky trong sé cac nhua mé ta & muc (1) dén muc (10) & trén.

Céac nhua nay c6 thé duoc sit dung don 1é hodic két hop hai hay nhiéu nhua,
hoic két hop v6i monome ¢6 it nhit mot nhém khong no etylen trong phan tir nhu

d3a mo ta & trén.

Ché phdm nhua hoa cing dugc theo sang ché tét hon 1a bao gbdbm thanh
phén chat hoa cung (B2) c6 kha ning héa cting thanh phan héa cing duoc (B1).
Thanh phin chit hoa ciang (B2) ¢6 thé 1a thanh phan chét héa cting (B2-1) ma co
thé lam cho thanh phan hoa cing dugc (B1) trai qua qué trinh tring hop gbc véi
nhiét, hodc c¢6 thé 1a thanh phin chit hoa ciang (B2-2) ma c¢6 thé lam cho thanh
phén hoa cing duoc (B1) trai qua qué trinh trang hop gbe véi tia ning luong hoat
tinh. C6 thé chon st dung thanh phan chit héa ciing B2-1 hodc B-2 sao cho phu
hop tiy thude vao viéc két hop véi thanh phan chit hoa ciang (A2) c6 kha ning
héa cting thanh phan hoa cing duoc (Al) dd md ta & trén. Vi du, khi thanh phéan
hoéa ciing dugc (B1) dugce du dinh trai qua qua trinh trung hop, thanh ph?m chit
héa cing c6 thé duge chon sao cho thanh phan hoa ctimg duoc (Al) bi ngin can
gdy ra phan ung hoa cung két hop v6i phan tng hoéa cting ciia thanh phan héa

cung dugc (B1).

Céac vi du vé thanh phan chit hoa cung nhiét (B2), hodc cu thé hon, thanh
phéan chat hoa ciing (B2-1) ma c6 thé 1am cho thanh phan hoéa cing duwoc (B1) trai
qua qué trinh tring hop gdc véi nhiét, bao gdm: xeton peroxit ching han nhu
metyl etyl xeton peroxit, metyl isobutyl xeton peroxit, axetylaxeton peroxit,
xyclohexanon peroxit, va metylxyclohexanon peroxit; hydroperoxit ching han
nhu 1,1,3,3-tetrametylbutyl hydroperoxit, cumen hydroperoxit, va t-butyl
hydroperoxit;  diaxyl peroxit ching han nhu diisobutyryl peroxit,
bis-3,5,5-trimetylhexanoyl peroxit, lauroyl peroxit, benzoyl peroxit, va m-toluyl
benzoyl peroxit; dialkyl peroxit ching han nhu dicumyl peroxit,
2,5-dimetyl-2,5-di(t-butylperoxy)hexan, 1,3-bis(t-butylperoxy isopropyl)hexan,
t-butyl cumyl peroxit, di-t-butyl peroxit, va
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2,5-dimetyl-2,5-di(t-butylperoxy)hexen; peroxy ketal ching han nhu
1,1-di-(t-butylperoxy-3,5,5-trimetyl)xyclohexan, 1,1-di-t-butylperoxy xyclohexan,
va 2,2-di(t-butylperoxy)butan; alkyl pereste chiang han nhu t-hexyl peroxypivalat,
t-butyl peroxypivalat, 1,1,3,3-tetrametylbutyl peroxy-2-etylhexanoat,
t-amylperoxy-2-etylhexanoat, t-butylperoxy-2-etylhexanoat, t-butylperoxy
isobutyrat, di-t-butylperoxy hexahydroterephtalat,
1,1,3,3-tetrametylbutylperoxy-3,5,5-trimetylhexanat,

t-amylperoxy-3,5,5-trimetylhexanoat, t-butylperoxy-3,5,5-trimetylhexanoat,
t-butylperoxy axetat, t-butylperoxy benzoat, va dibutylperoxy trimetyladipat;
peroxycacbonat ching han nhu 1,1,3,3-tetrametylbutylperoxy neodicacbonat,
a-cumylperoxy neodicacbonat, t-butylperoxy neodicacbonat,
di-3-metoxybutylperoxy dicacbonat, di-2-etylhexylperoxy dicacbonat,
bis(1,1-butylxyclohexaoxy dicacbonat), diisopropyloxy dicacbonat,
t-amylperoxyisopropyl cacbonat, t-butylperoxyisopropyl cacbonat,
t-butylperoxy-2-etylhexyl cacbonat, va 1,6-bis(t-butylperoxycacboxy)hexan;
1,1-bis(t-hexylperoxy)xyclohexan; va (4-t-butylxyclohexyl)peroxy dicacbonat.
Céac chit nay c¢6 thé duoc s dung riéng 1é hoic & dang hdn hop hai hay nhiéu

chit.

Ham lugng cta thanh phan chit hoa cimg (B2-1) ma c¢6 thé 1am cho thanh
phéan hoa cimg duge (B1) trai qua phan ng trung hop cong gbc voi nhiét tot hon
1a tir 1 dén 25 phén theo khdi lwong, tét hon nita 1a tir 5 dén 20 phin theo khdi
luong, va cang tét hon nira 1a tir 10 dén 20 phén theo khéi luong so véi 100 phén

theo khéi luong cua thanh phan héa cing duge (B1).

Cac vi du vé thanh phan chit hoéa cimg (B2-2) ma c6 thé lam cho thanh
phin hoa cung dugc (B1) trai qua phan ung trung hop cong gbc voi tia ning

lugng hoat tinh bao gbébm: axylphotphin oxit ching han nhu

bis-(2,6-diclobenzoyl)phenylphotphin oxit,
bis-(2,6-diclobenzoyl)-2,5-dimetylphenylphotphin oxit,
bis-(2,6-diclobenzoyl)-4-propylphenylphotphin oxit,
bis-(2,6-diclobenzoyl)-1-naphtylphotphin oxit,
bis-(2,6-dimetoxybenzoyl)phenylphotphin oxit,
bis-(2,6-dimetoxybenzoyl)-2,4,4-trimetylpentylphotphin oxit,
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bis-(2,6-dimetoxybenzoyl)-2,5-dimetylphenylphotphin oxit,
bis-(2,4,6-trimetylbenzoyl)-phenylphotphin oxit (IRGACURE 819 san xuit boi
BASF Japan Ltd.), 2,6-dimetoxybenzoyl diphenylphotphin oxit, 2,6-diclobenzoyl
diphenylphotphin oxit, metyl este cua axit 2,4,6-trimetylbenzoyl phenylphotphinic,
2-metylbenzoyl diphenylphotphin oxit, isopropyl este cua axit pivaloyl
phenylphotphinic, va 2,4,6-trimetylbenzoyl diphenylphotphin oxit (IRGACURE
TPO san xudt boi BASF Japan Ltd.); hydroxy axetophenon ching han nhu
1-hydroxy-xyclohexyl phenyl xeton,
1-[4-(2-hydroxyethoxy)-phenyl]-2-hydroxy-2-metyl-1-propan-1-on,
2-hydroxy-1-{4-[4-(2-hydroxy-2-metyl-propionyl)-benzyl|phenyl }-2-metyl-propa
n-1-on, va 2-hydroxy-2-metyl-1-phenylpropan-1-on; benzoin ching han nhu
benzoin, benzyl, benzoin metyl ete, benzoin etyl ete, benzoin n-propyl ete,
benzoin isopropyl ete, va benzoin n-butyl ete; benzoin alkyl ete; benzophenon
ching han nhu benzophenon, p-metylbenzophenon, xeton Michler,
metylbenzophenon, 4,4'-diclobenzophenon, va 4,4'-bis dietylamino benzophenon;
axetophenon ching han nhu axetophenon, 2,2-dimetoxy-2-phenylaxetophenon,
2,2-diethoxy-2-phenylaxetophenon, 1,1-dicloaxetophenon, 1-hydroxyxyclohexyl
phenyl xeton, 2-metyl-1-[4-metylthio)phenyl]-2-morpholino-1-propanon,
2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-butanon-1,2-(dimetylamino)-2-
[(4-metylphenyl)metyl)-1-[4-(4-morpholinyl)phenyl]-1-butanon, va
N,N-dimetylaminoaxetophenon; thioxanthon chéng han nhu thioxanthon,
2-etylthioxanthon, 2-isopropylthioxanthon, 2,4-dimetylthioxanthon,
2,4-dietylthioxanthon,  2-clothioxanthon, @ va  2,4-diisopropylthioxanthon;
anthraquinon chiang han nhu anthraquinon, cloanthraquinon, 2-metylanthraquino,
2-etylanthraquino, 2-tert-butylanthraquino, 1-cloanthraquino, 2-amylanthraquino,
va 2-aminoanthraquino; ketal chiang han nhu axetophenon dimetyl ketal va benzil
dimetylketal; este clia axit benzoic chang han nhu etyl 4-dimetylaminobenzoat,
2-(dimetylamino)etyl benzoat, va etyl este clia axit p-dimetylbenzoic; oxim este
chiang han nhu 1,2-octanedion, 1-[4-(phenylthio)-,2-(O-benzoyloxim)], etanon,
1-[9-etyl-6-(2-metylbenzoyl)-9H-carbazol-3-yl]-,1-(O-axetyloxim); va titanoxen
ching han nhu
bis(n5-2,4-xyclopentadien-1-yl)-bis(2,6-diflo-3-(1H-pyrrol-1-yl)phenyl)titan  va
bis(xyclopentadienyl)-bis[2,6-diflo-3-(2-(1-pyrr-1-yl)etyl)
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phenyl]titan; ciing nhu bao gém phenyl disulfit 2-nitrofloren, butyroin, anisoin
etyl ete, azobisisobutyronitril, va tetrametylthiuram disulfit. Céc chit nay c6 thé

duge st dung riéng 1& hodc ¢ dang hdn hop hai hay nhiéu chéat.

Trong sb cac thanh phin chét hoa cang (B2-2) liét ké & trén, t6t hon 1a st
dung it nhit mot chat khoi mao phan ing quang tring hop dugc chon tir nhém bao
gdbm oxim este (sau day goi la "chat khoi mao phan tng quang trung hop gbe
oxim este"), o-aminoaxetophenon (sau ddy goi la "chit khoi mao phan Gmg quang
tring hop gbc a-aminoaxetophenon), ma l1a mot trong sb cac axetophenon, va
axylphotphin oxit (sau diy goi 1a "chit khoi mao phan Gng quang trung hop gbe

axylphotphin oxit").

Céc vi du vé chit khoi mao phan Gng quang trung hop oxim gbc este bao
gdm CGI-325, IRGACURE OXEO1, va IRGACURE OXE02 san xuit boi BASF
Japan Ltd. va N-1919 san xudt boi ADEKA Corporation, tat ca déu sin c6 trén thi
truong. Ngoai ra, ¢6 thé st dung phi hop chit khoi mao phan tng quang tring
hop c¢6 hai nhém oxim este trong phéan tt. Vi du cu thé v& no6 co thé 1a hop chit
este oxim c¢6 cAu tric cacbazol va duoc thé hién béi cac cong thuc hoa hoc dudi

day:

[Cong thirc 1]

trong d6 X thé hién nguyén t hydro, Ci-Ci7 alkyl, Ci-Cs alkoxy, phenyl,
phenyl (dugc thé béng C1-Cy7 alkyl, C;-Cg alkoxy, amino, hodc alkylamino hodc
dialkylamino c¢6 Ci-Cs alkyl), hodc naphtyl (dugc thé bing Ci-Ci7 alkyl, C1-Cs
alkoxy, amino, hodc alkylamino hoic dialkylamino ¢6 C;1-Cs alkyl); Y va Z lan
lugt thé hién nguyén tir hydro, Ci-Ci7 alkyl, Ci-Csg alkoxy, halogen, phenyl,

phenyl (dugc thé béng Ci-Cy7 alkyl, Ci-Cs alkoxy, amino, hodc alkylamino hodc
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dialkylamino c¢6 Ci-Cs alkyl), naphtyl (dugc thé bang C1-Ci7 alkyl, Ci-Cs alkoxy,
amino, hodc alkylamino hodc dialkylamino c6 C;-Csg alkyl), anthryl, pyridyl,
benzofuryl, hodc benzothienyl; Ar thé hién Ci-Cio alkylen, vinylen, phenylen,
biphenylen, pyridylen, naphtylen, thiophen, anthrylen, thienylen, furylen,
2,5-pyrol-diyl, 4,4'-xtinben-diyl, hodc 4,2'-styren-diyl; van la sb nguyén 0 hoic 1.

Trong hop chét oxim este dic biét vu tién c6 clu trac cacbazol nhu dugc
thé hién boi cong thirc chung & trén, X va Y 1an luot 1a metyl hodc etyl, Z 1a metyl

hodc phenyl, n 1a 0, va Ar la phenylen, naphtylen, thiophen, hoac thienylen.

Ham luong cua chit khoi mao phan ung quang trung hop gbc oxim este
t5t hon 1a tr 0,01 dén 5 phin theo khdi lwong so véi 100 phan theo khdi lugng ciia

hop chit polyete chira nhom khong no etylen trong phan ti.

Cac vi du cu thé vé& chat khoi mao phan Gng quang tring hop gbe
a-aminoaxetophenon bao gdm 2-metyl-1-
[4-(metylthio)phenyl]-2-morpholinopropanon-1,2-benzyl-2-dimetylamino-1-(4-m
orpholinophenyl)-butan-1-on,
2-(dimetylamino)-2-[(4-metylphenyl)metyl]-1-[4-(4-morpholinyl)phenyl]-1-butan
on, va N,N-dimetylaminoaxetophenon. Cac vi du vé chat khoi mao phan Gng sin
c¢6 trén thi trudng bao gdbm IRGACURE 907, IRGACURE 369, va IRGACURE
379 san xuat boi BASF Japan Ltd.

Céac vi du vé chat khoi mao phan @ng quang tring hop gbc axylphotphin
oxit bao gdm cac hop chat da 1iét ké & trén. Céc vi du vé chét khoi mao phan Ung
sdn c6 trén thi truong bao gdbm IRGACURE TPO va IRGACURE 819 san xuat boi
BASF Japan Ltd.

Ham lugng cua chit khoi mao phan ung quang trang hop khac véi céac
chét khoi mao phan tng quang trang hop gbc oxim este tot hon 1a tir 0,1 dén 30
phan theo khéi luong so voi 100 phén theo khéi luong cta hop chit polyete chira
nhom khong no etylen trong phan tir. Khi ham luong 13 0,1 phén theo khéi luong
hozc 16n hon, ché pham nhua c6 kha ning hoa cing quang tot hon, va 16p phu it
bi tréc ra va c¢6 cac dic tinh tdt hon nhu do bén hda hoc tdt hon. Khi ham luong 1a

30 phén theo khdi lugng hodc it hon, hiéu qua lam giam su nha khi dugc tao ra,
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16p pha hap thu anh sang tét trén bé mit cia nd, va cac dic tinh hoa cing sau it bi

suy giam. Cu thé hon, ham luong la tir 0,5 dén 15 phﬁn theo khéi luong.

Khi dugc st dung 1am thanh phin chét hoa cung (B2-2) ma ¢6 thé lam cho
thanh phéan héa cing duoc (B1) trai qua phan tng tring hop cong gbc véi tia ning
lugng hoat tinh, chit khoi mao phan tng quang trung hop gbc oxim este tao ra do
nhay thoa dang ngay ca voi luong nhoé chit khoi mao phan Gng va, ngoai ra, lam
giam sy nhiém ban thiét bi ching han nhu 10 nho sy it bay hoi ctia chit khoi mao
phan Ung quang trung hop trong qué trinh héa cting nhiét dugc thuc hién khi chtra
thanh phan hoéa cing duoc bing nhiét va trong qua trinh xt 1y tién gia nhiét khi

han bao goi.

Mit khac, chit khoi mao phan Gng quang trung hop gbe axylphotphin oxit
tao ra cac dic tinh hoa cing siu tét hon trong phan tng quang héa, va tir d6 c6

thé thu duoc hinh dang mo t6t hon khi xét vé do chinh xac.

Mic du ca chit khoi mao phan ung quang tring hop gdc oxim este va chét
khoi mao phan @ng quang tring hop gdc axylphotphin oxit déu hiéu qua, tir quan
diém vé hinh dang duong ké ctia chit can, 16 hdng can bang va kha ning hoa cing
quang nhu da mé ta & trén, tét hon 1a st dung ca chét khoi mao phan ang quang
trung hop gbc oxim este va chdt khoi mao phan ung quang trang hop gdc

axylphotphin oxit cung nhau.

Nhu 12 thanh phin chét hoa cing (B2-2) ma c6 thé lam cho thanh phin
héa ctimg dugc (B1) trai qua phan tng tring hop cong gbc v6i tia nang luong hoat
tinh, cling c6 thé si dung cac san phém san c6 trén thi truong. Vi du, c6 thé su
dung san pham IRGACURE 389 va IRGACURE 784 san xut boi BASF Japan
Ltd..

Ham luong ctia thanh phan chét héa cing (B2-2) ma ¢6 thé 1am cho thanh
phan héa cing dugc (B1) trai qua phan tng tring hop cong gdc véi tia ning
luong hoat tinh t6t hon 1a tir 1 dén 25 phén theo khoi luong, tot hon nita 12 5 dén
20 phan theo khdi lugng, va cang tét hon nira la tr 10 dén 20 phan theo khbi

lugng so v6i 100 phan theo khéi lugng ciia thanh phdn héa cing dugce (B1).
Theo sang ché, khi thanh phin hoa cung anh sadng (A2-2 hoac B2-2) duoc
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st dung lam thanh phan chit hoéa cing, co thé bd sung chat trg khoi tao quang
hodc chat tang nhay trong ché pham nhya hoa cing duge. Céc vi du vé chét tro
khoi tao quang hodc chit ting nhay bao gdm hop chit benzoin, hop chét
axetophenon, hop chét anthraquino, hop chét thioxanthon, hop chit ketal, hop
chét benzophenon, hop chit amin béac ba, va hop chat xanthon. Co6 thé s dung
don 1& hodc két hop hai hay nhiéu chét tro khéi tao quang hodc chét ting nhay.
Trong s cac hop chét duoc liét ké & trén, hop chit thioxanthon va hop chit amin
bac ba duoc wu tién. Piac biét, tdt hon 1a st dung hop chét thioxanthon tir quan
diém vé dic tinh hoa cung sau cia ché phém nhua. Trong sd cac hop chét con lai,
t5t hon 1a st dung hop chét bét ky trong sé cac hgp chét thioxanthon bao gdm, vi
du, 2,4-dimetylthioxanthon, 2,4-dietylthioxanthon, 2-clothioxanthon, va
2,4-diisopropylthioxanthon.

Cac vi du veé viéc két hgp cac thanh phan hoda cing dugc mo ta & trén va

céc thanh phan chat hoa ciung bao gom:

1) Ché pham két hop thanh phan hoéa cung dugc (A1), thanh phan chat hoa
cing nhiét (A2-1) lam thanh phan chét héa cing (A2) c6 kha ning hoa cing
thanh phén hoa cing duoc (Al), thanh phin hoéa cing dugc (B1), va thanh phan
chit héa cing anh sang (B2-2) lam thanh phéan chit hoa cing (B2) c¢6 kha ning

héa ciing thanh phan héa ciang duge (B1); va

2) Ché pham Két hop thanh phan héa cing dugc (Al), thanh phan chét
héa ciing anh sang (A2-2) lam thanh phan chit héa cing (A2) ¢6 kha ning héa
cing thanh phan hoa ctng dugc (A1), thanh phin hoa cting duoc (B1), va thanh
phan chét hoa cimg nhiét (B2-1) lam thanh phan chit hoa cung (B2) c6 kha ning
héa cting thanh phan hoa cimg duge (B1).

Trong ché pham két hop (1) & trén, thanh phan héa cing duge (Al) sau
khi héa cting c6 ty 1& co ngét thé tich A (%) tét hon 12 nim trong dai 0 < A <7,
trong khi thanh phan héa cimg dugc (B1) sau khi hoa ctng c6 ty 16 co ngét thé
tich B (%) t6t hon 1a nam trong dai 5 <B < 30. Khi 16p hiéu chinh cong vénh
dugc tao thanh bang cach phii 16p phu 1én l1at ban din gia dung cho FO-WLP, 16p
pht duogc 1am tir ché phdm nhua hoa cing dugc ma chira hai thanh phéan hoa cing

dugc khac nhau c6 cac ty 1¢ co ngot thé tich néu trén, va bang cach lam xay ra
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phan Gng hoa cung v&i nhiét va tia ning luong hoat tinh dé hoa cing ché phim
nhua hoa cing duoc, 16p hidu chinh cong vénh bam vao lat ban dan gia véi do

dinh t6t hon va ¢6 thé hiéu chinh d6 cong vénh ciia lat ban din gia.

C6 thé tinh ty 18 co ngét thé tich gdy ra boi phan tng héa cling theo sang
ché bang cach do khdi lugng riéng ctia thanh phan héa cing dugc do trude va sau

khi hoa cing va theo cong thirc sau day.

Ty 1& co ngot thé tich (%) = (1 - (khéi luong riéng cta thanh phan hoa
cling dugc truée khi hoa cing) / (khdi lwong riéng cua thanh phan hoa cing dugc

sau khi héa cirng) x 100

Vi du, gia st ring dung dich monome c6 khdi lugng riéng 1,0g/cm?’ trudce
khi hoa cimg va san phdm da héa cing (polyme) thu dugc bing ciach hoa cing
monome c6 khéi luong riéng 1,2g/cm?, ty 1& co ngot thé tich (%) khoang 17%.
Khi thanh phin héa cing duge & trang thai 1ong, c6 thé do khdi lugng riéng dwa
trén khdi lwong cua thanh phdn thu dwoc bang cach ldy thé tich nhat dinh cta
thanh phén trong diéu kién khi quyén va 25°C, vi du vay. Khi thanh phan hoéa
cung dugc & trang thai ran hodc 1a san phém da hoa cung, cé thé do khdi luong
riéng bing cach st dung phuong phap chuyén vi chat 1éng (phuong phap Acsimet).
Cu thé hon, c6 thé tinh khéi luong riéng (p) béng cach st dung, vi du, bd cong cu
do khdi lugng riéng va cén bing phan tich XS205 "Xac dinh khéi lugng riéng
chét réin va chit 16ng" san xuit bai Mettler-Toledo AG, ciing nhu sir dung nudce cit

Jam chat 16ng chuyén vi, va theo cong thirc dudi day:

p=(axpo)/(a-p)

(trong d6 p thé hién khdi luong riéng cua chat rin, o thé hién khdi luong ciia cht
ran trong khi quyén, B thé hién khéi luong ciia chét ran trong chit 1ong chuyén vi,

va po thé hién khdi luong riéng ctia nude cit tai nhiét do do).

Ty 1& co ngét thé tich C (%) cua toan bo ché pham nhua héa cung duge da
héa cting bao gdm cac thanh phin héa cing duoc (A1) va (B1) tét hon la nim
trong khoang 0 < C < 20, va tot hon nita 1a nim trong khoang 0 < C < 17. Nhu da
dé cap o trén, c6 thé tinh ty 18 co ngot thé tich coa toan bd ché phdm nhua hoa

cing dugc da hoa cirng theo cong thue dudi day.
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Ty 18 co ngot thé tich (%) = (1 - (khéi lugng riéng clia toan bo ché pham
nhua hoa cing duge truge khi hoa cung) / (khdi lugng riéng cia toan bo ché

phdm nhua héa cing duge sau khi héa cirng) x 100

Theo sang ché, ty 18 ham luong dua trén khdi lugng gitta céc thanh phéan
hoa cting duge (Al) va (B1) c6 trong ché phim nhwa héa cting duge tot hon 1a
ndm trong khoang 0,05 < (A1)/(B1) < 20, va tét hon nita 1a nim trong khoang
0,07 < (A1)/(B1) < 15. Khi cac thanh phan héa cimg duoc (A1) va (B1) nim trong
ty 1¢ ham luong néu trén, cadc phan tng hoa cing trén hai thanh phan hoa cting
dugc nay dién ra déng déu. Két qua 1a, co thé thu dugc hiéu qua hiéu chinh do

cong vénh tét hon nhiéu.

Néu mudn tao thanh mang (hodc tém), ché phém nhua hoa cing duoc theo
sang ché c6 thé chira thanh phan polyme c6 kha ning tao mang (C1) dé lam cho
d& dang duy tri hinh dang ctia mang (hodc tim). Cac vi du vé thanh phan polyme
c6 kha ning tao mang (C1) nay bao gdm nhua polyhydroxy polyete nhiét déo,
nhua phenoxy 1a san phdm ngung tu gitta epiclohydrin va nhiéu hop chat phenol
hai chttc khac nhau, hodc nhya phenoxy thu dugc béng cach este hoa nhém
hydroxyl trong gbc hydroxyete ¢ trong khung ctia né str dung nhiéu loai anhydrit
axit hoac axit clorit khac nhau, nhua poly(vinyl axetal), nhya polyamit, nhua
polyamit imit, va copolyme khéi. Cac polyme nay c6 thé duge st dung don 1¢
hodc & dang hdn hop hai hay nhiéu polyme. Nhiam duy tri hinh dang mang (hoic
tdm), trong luong phan tir trung binh (Mw) ctia cac polyme thudng 1a 2 x 10* hodc

16n hon, va tdt hon 1a tir 2 x 10* dén 3 x 108,

C6 thé do dugc gia tri trong luong phan tir trung binh (Mw) & diy bing
phuong phap sic ky thdm gel (tiéu chuén polystyren) st dung thiét bi do va diéu

kién do nhu sau.
Thiét bi do: "Waters 2695", san xuét boi Waters Corp.

Thiét bi do: RI (khuc xa k& vi sai) "Waters 2414", san xuit boi Waters
Corp.

Cot: "Cot HSPgel HR MB-L, 3 um, 6 mm x 150 mm" san xuit boi Waters
Corp. x 2 + "Cot HSPgel, HR 1, 3 um, 6 mm x 150 mm" san xuat boi Waters
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Corp. x 2
Diéu kién do:
Nhiét do cot: 40°C
Nhiét d6 dong két thiét bi do RI: 35°C
Dung méi hién hinh: tetrahydrofuran
Luu lugng: 0,5mL/phut
Thé tich 14y miu: 10uL
Néng do léy mau: 0,7% theo trong luong

Thu dugc nhua poly(vinyl axetal), vi du, br:ng cach axetat hoa nhua
poly(vinyl alcohol) bang andehyt. Khong c6 giéi han cu thé nao vé andehyt va cac
vi du v& andehyt bao gdm bao gdm focmandehyt, axetandehyt, propionandehyt, va

butyrandehyt.

Cac vi du cu thé v& nhya phenoxy bao gobm FX 280 va FX 293 san xuét
bdi Tohto Chemical Industry Co., Ltd., va YX 8100, YL 6954 va YL 6974 san

xuét bai Mitsubishi Chemical Corporation.

Céac vi du cu thé vé nhua poly(vinyl axetal) bao gom chudi san phdm
S-LEC KS san xuét béi Sekisui Chemical Co., Ltd. Cac vi du cu thé vé nhua
polyamit bao gdm chudi san phdm KS 5000 san xuat boi Hitachi Chemical Co.,

Ltd. va chudi san pham BP san xuit boi Nippon Kayaku Co., Ltd.

Céc vi du cu thé vé nhyua polyamit-imit bao gém chudi san phém KS 9000

san xuét boi Hitachi Chemical Co., Ltd.

Trong truong hop nhua polyete polyhydroxyl nhiét déo c6 khung floren
ma co6 nhiét do chuyén pha thuy tinh cao va do chiu nhiét t6t hon, nhua duy tri hé
s6 gidn nd do nhiét thip cho nhua epoxy ran hoic ban rin, trong khi dam bao
nhiét do chuyén pha thay tinh cao, do d6 mang da hoa cing thu dugce tur d6 cé hé

s6 gian ng do nhiét thip va nhiét do chuyén pha thity tinh cao mot cach can bing.
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Ngoai ra, do nhwa polyhydroxypolyete nhiét déo c6 nhom hydroxyl, né thé hién

d6 bam dinh tot vao lat ban dan gia.

Thanh phén polyme c6 kha ning tao mang (C1) c6 thé 1a thanh phén thu
duoc bing cach ddng trang hop khéi cac monome cdu thanh nén cic thanh phén
da md ta & trén. Copolyme khéi c6 nghia 1a copolyme c6 cau tric phan ti trong
d6 hai hay nhiéu loai polyme c6 cac dic tinh khac nhau dugc lién két boi cac lién
két cong hoa tri dé tao ra chudi. Nhu 1a copolyme khdi, copolyme khéi kiéu
X-Y-X, hodc kiéu X-Y-X' dugc wu tién. Trong sd cac copolyme khdi kiéu X-Y-X
va kiéu X-Y-X', 12 copolyme khéi ma, trong d6 khoéi Y trung tdm la khéi mém véi
nhiét do chuyén pha thuy tinh (Tg) thip, va mot trong hai phan X va X' bén ngoai
duoc cdu thanh v6i mot don vi polyme 1a khdi rin v6i nhiét do chuyén pha thiy
tinh (Tg) cao hon khdi Y trung tdm, dugc wu tién. Nhiét do chuyén pha thuy tinh
(Tg) duoc do bang phwong phap nhiét quét vi sai (DSC).

Trong sb cac copolyme khdi kiéu X-Y-X va X-Y-X', copolyme khdi trong
d6 X hodc X' dugce cAu thanh véi mot don vi polyme c6 Tg la 50°C hodc cao hon,
va Y duogc cdu thanh véi mot don vi polyme c¢6 nhiét do chuyén pha thiy tinh (Tg)
khéng cao hon Tg ctia X hodc X' thi duoc wu tién hon. Trong sd cic copolyme
khéi kiéu X-Y-X va X-Y-X', copolyme khéi, trong dé6 X hodc X' twong thich tbt
hon véi thanh phan hoéa cimg dugc (Al) hodc thanh phan hoa cing duogc (B1),
duoc vu tién, va copolyme khéi, trong d6 Y khong twong thich véi thanh phan héa
cimg dugc (A1) hodc thanh phin hoa cung duoc (B1), duge wu tién. Co thé nhan
thdy rang ciu tric cu thé c6 thé d& dang xuit hién trong chat nén, bang cach tao
thanh copolyme khdi trong d6 cdc khbi bén ngoai tuong thich v6i chat nén (thanh
phan héa cing dugc), va khéi trung tdm khong twong thich véi chit nén (thanh

phan hoéa cing duoc).

Trong s& nhiéu thanh phan polyme c6 kha nang tao mang khéac nhau (C1)
duogc liét ké ¢ trén, nhua phenoxy, nhua poly(vinyl axetal), nhua polyete

polyhydroxyl nhiét déo c6 bd khung floren, va copolyme khéi duogc uvu tién.

Trong trudng hop thanh phan polyme c¢6 kha ning tao mang (C1) duogc
thém vao ché pham nhua héa cting dugc theo sang ché, khong ¢6 gi6i han cu thé

vé ti 1& caa thanh phdn polyme c6 kha ning tao mang (C1) trén téng tit ca céc
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thanh phén cu thanh nén ché phim nhya hoéa cing duoc, va tdt hon 1a tir 2 dén 40
phédn theo khéi luong so voi tdng tit ca cac thanh phin I1a 100 phin theo khéi

lugng, va tdt hon nira 1a 5 dén 35 phan theo khéi lugng.

Ché phidm nhya hoa cing dugc theo sang ché c6 thé chira thanh phin don
v6 co (D). Thanh phin don vo co (D) dugc chta trong d6 tao didu kiéu thuan loi
cho viéc cat, vi du, cit FO-WLP. Ngoai ra, béng cach khic laze 1én 16p vo bao ve,
thanh phan chét don vé co (D) hd ra & phan bi troc ra do chum tia laze dé phan
tan tia sang phan xa, sao cho mau sic bién thanh mau gin véi mau tring. Bang
cach nay, khi vat li¢u hi¢u chinh d¢ cong vénh FO-WLP chtra thanh phan mau (E)
duge mo ta dudi day, hiéu qua cé thé thu duge dé 1a sy twong phan manh giita

phan khdc laze va phan con lai, va viéc khac (in) tré nén rd nét.

Nhu 1a thanh phén don vé co (D), vat liéu thong thuong da biét bat ky co
thé duge st dung ma khong han ché, va vi du vé cac vat liéu nay bao gém bot,
chéng han nhu silic dioxit, nhdm oxit, hoat thach, nhom hydroxit, canxi cacbonat,
dét silic Neuburg, bdt thuy tinh, dat sét, magie cacbonat, mica tu nhién, mica téng
hop, bari sulfat, bari titanat, hydrotanxit, len khoang vat, nhom silicat, canxi
silicat, k&m oxit, titan oxit, sat oxit, silic cacbua, va bo nitrua; va cac hat hinh cdu
dugc tao thanh tu ching; cac soi don tinh thé; va céac soi thuay tinh. Cac vat liéu
nay cé thé duoc st dung riéng 1é hoic & dang hon hop hai hay nhiéu chét. Trong
s cac vat liéu trén, silic dioxit, nhdm oxit, va titan oxit tét hon 1a duoc st dung

nham muc dich kiém soét do am tuong doi & mang.

Thanh phin doén vé co (D) c¢6 dudng kinh hat trung binh tét hon 12 nim
trong khoang tir 0,01 dén 15um, tét hon nita la trong khoang 0,02 dén 12um, va
dic biét tot 1a trong khoang tir 0,03 dén 10um c6 thé duwoc st dung. Kich thude
hat trung binh ¢ day la mot sb duong kinh hat trung binh duogc xac dinh bé‘tng cach
do cac duong kinh truc chinh cta 20 hat cia chit don v6 co (C) duge chon ngiu

nhién dudi kinh hién vi dién tu, va tinh gia tri trung binh s6 hoc.

Ham luong cua thanh phin chit don vo co (D) tdt hon 1a tir 10 dén 400
phan theo khdi lugng, tét hon nita 1a tir 20 dén 350 phan theo khdi lwong, va dic
biét tét hon 1a tir 30 dén 300 phin theo khéi luong so véi 100 phéan theo khéi
lugng ctia tong tit ca cac thanh phan hoa cimg duge (Al) va (B1), thanh phan
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chét hoa cing (A2) va (B2), va thanh phin polyme c6 kha ning tao mang phéan
tng (C1) va thanh phan polyme c6 kha ning tao mang phan tng (C2), nhu duge

bao gdm trong ché phdm nhua hoa cing duge.

Ché pham nhua héa cting dugc theo sang ché c6 thé chira thanh phin mau
(E). Khi ché phdm nhya hoa cting chtra thanh phan mau (E) nay, va chip ban dan
duoc boc ché phém nhua hoa cing dugce dugc lép trong thiét bi, c6 thé ngdn chdn
su truc trdc cua thiét bi ban dan do céc tia héng ngoai, v.v. dugc phat ra tu cac
thiét bi lan can. Ngoai ra, khi viéc khic dugc thuc hién trong ché phém hoéa cliing
duge bang cac phuong tién ching han nhu khéc laze, chit cai hoic biéu tuong cé
thé duoc nhéan ra d& dang. Noi cach khac, so vdi chip ban din trén d6 ché phém
nhua hoa ciing dugc dugce tao ra, khi mot sb san phém hodc tuong tu dugc in trén
bé mit cta 16p vo bao vé thudng bang phuong phap khic laze (bing phuong phap
in ma bing phuong phap nay bé mit cua I6p vé bao vé bi troc ra theo kiéu boi
chim tia laze), su khac biét tuong phan da Ion gitta phan bi troc ra béi chum tia
laze va phan khong bi tréc ra ciia 16p vo bao vé thu duge dé tang cudng kha ning

nhén dién do su ton tai ctia chat mau trong ché pham nhya héa ctrng dugc.

Nhu 12 thanh phan mau (E), cic chét sic t§ va thudc nhudém hitu co hodc
vd co ¢6 thé duoc st dung don 1& hodc trong td hop gdm hai hay nhiu chét nay.
Trong s nhirng hop chit nay, chat sic td den dugc uu tién tir quan diém che chin
song dién tir va cac tia hdng ngoai. Nhu 1a chit sic t§ den, cacbon den, perylen
den, perylen den, sat oxit, anilin den, cacbon hoat tinh, v.v. dugc st dung, nhung
khong giéi han & d6. T quan diém ngan ngira su ¢d cta thiét bi ban din, cacbon
den dac biét dugc uu ti€n. Ngoai ra, thay cho cacbon den, céc chét sic té hodc
thuéc nhudm do, xanh da troi, xanh 14 cdy, vang, va mot s& mau khac co thé duoc

trdn lan dé tao ra mau den hodc mau gan nhu den.

Cac vi du vé chit mau mau d6 bao gdm cac chat mau monoazo, disazo,
azo lake, benzimidazolon, perylen, diketo-pyrolo-pyrol, azo dugc ngung tu,
anthraquino, va quinacridon, va cac vi du cu thé vé chiing bao gdm cac chat sau:
cac chidt mau mau d6 monoazo chéng han nhu sdc t6 do 1, 2, 3,4, 5,6, 8,9, 12,
14,15, 16, 17, 21, 22, 23, 31, 32, 112, 114, 146, 147, 151, 170, 184, 187, 188, 193,
210, 245, 253, 258, 266, 267, 268, va 269; cac chdt mau mau do disazo chéng han
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nhu sic t6 do 37, 38, va 41; cac chidt mau mau dé monoazo lake chéng han nhu
sic to do 48:1, 48:2, 48:3, 48:4, 49:1, 49:2, 50:1, 52:1, 52:2, 53:1, 53:2, 57:1,
58:4, 63:1, 63:2, va 64:1,68; cac chidt mau mau dé benzimidazolon chéng han nhu
sic t6 do 171, sdc td do 175, sic t6 do 176, sic td d6 185, va sdc to do 208; cac
chit mau mau d6 perylen ching han nhu dung méi do 135, dung moi do 179, sdc
t6 d6 123, sic t6 do 149, sic td d6 166, sic td do 178, sic td dd 179, sic td do 190,
sdc td do 194, va sic td do 224; cac chdt mau mau d6 diketo-pyrolo-pyrol ching
han nhu sic t§ d6 254, sdc t6 do 255, sic td do 264, sdc t6 d6 270, va séc t6 do
272: c4c chit mau mau dé azo ngung tu chéng han nhu sic td do 220, séc td do
144, sic tb do 166, sac td do 214, sic t6 do 220, sic td d6 221, va sic t6 do 242;
cac chit mau mau dé anthraquino ching han nhu sic t§ do 168, sic té do 177, sdc
td do 216, dung moi doé 149, dung moi dé 150, dung moi do 52, va dung moi do
207; va cac chit mau mau dé quinacridon ching han nhu sic t6 do 122, sic to do

202, sic td do 206, sic td d6 207, va sic td do 209.

Cac vi du v& chidt mau mau xanh da troi bao gdm cac chit mau
phtaloxyanin va anthraquino; cac vi du vé séc td xanh da troi bao gdm cac hop
chat dugc phéan loai nhu la sdc t6, cu thé 13, vi du, sic td xanh da troi 15, séc td
xanh da troi 15:1, sic td xanh da troi 15:2, sic t6 xanh da troi 15:3, séc td xanh da
troi 15:4, sic td xanh da troi 15:6, sic td xanh da troi 16, va sic td xanh da troi 60.
Céc vi du vé thubc nhudm mau xanh da troi c6 thé duogc st dung bao g6m dung
modi xanh da troi 35, dung moi xanh da troi 63, dung mdi xanh da troi 68, dung
moi xanh da troi 70, dung moi xanh da troi 83, dung moi xanh da troi 87, dung
moi xanh da troi 94, dung moi xanh da troi 97, dung mdi xanh da troi 122, dung
moi xanh da troi 136, dung moi xanh da troi 67, va dung mdi xanh da troi 70.
Nhu 1a céc vi du khéc, cac hop chét phtaloxyanin dugc thé hoic khong dugc thé

kim loai cling c¢6 thé dugc st dung.

Tuwong tu nhu vAy, cac vi du vé chdt mau mau xanh 14 cdy bao gdm cac
chit mau phtaloxyanin, anthraquino, va perylen; cu thé 1a sic t6 mau xanh 14 cay
7, sic t6 mau xanh 14 cdy 36, dung mdi mau xanh 14 cdy 3, dung méi mau xanh 14
cay 5, dung mo1 mau xanh 14 cay 20, dung moéi mau xanh 14 cay 28, hoac tuong tu
c6 thé duoc su dung. Nhu la cac vi du khéc, céc hop chat phtaloxyanin dugc thé

hoic khong duge thé kim loai cling ¢6 thé duge st dung.
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Céc vi du vé& chdt mau mau vang bao gdm cac chit mau monoazo, disazo,
azo ngung tu, benzimidazolon, isoindolinon, va anthraquino, va cac vi du cu thé
vé ching bao gdm céc chit sau: cac chdt mau mau vang anthraquino ching han
nhu dung méi mau vang 163, sic t6 mau vang 24, sic t6 mau vang 108, sic t6
mau vang 193, séc t& mau vang 147, sic tb mau vang 199, va sic td6 mau vang
202; cac chit mau mau vang isoindolinon ching han nhu sdc t6 mau vang 110, sic
td mau vang 109, sic td mau vang 139, sic t mau vang 179, va sdc td mau vang
185; cac chit mau mau vang azo ngung tu ching han nhu sic t6 mau vang 93, sic
td mau vang 94, sic t6 mau vang 95, sic té mau vang 128, sdc tb mau vang 155,
sic t& mau vang 166, va sic t6 mau vang 180; cic chit mau mau vang
benzimidazolon ching han nhu sic t§ mau vang 120, sic t6 mau vang 151, sic td
mau vang 154, sic té mau vang 156, sic tb mau vang 175, va sdc t0 mau vang
181; cac chit mau mau vang monoazo chéng han nhu sic td mau vang 1, 2, 3,4, 5,
6,9, 10, 12, 61, 62, 62:1, 65, 73, 74, 75, 97, 100, 104, 105, 111, 116, 167, 168,
169, 182, va 183; va cac chit mau mau vang disazo chéng han nhu sic t& mau
vang 12, 13, 14, 16, 17, 55, 63, 81, 83, 87, 126, 127, 152, 170, 172, 174, 176, 188,
va 198.

Pé diéu chinh tong mau, cac chit mau khac ching han nhu cac chit mau
mau tim, mau cam, mau ndu, hoic mau den c6 thé dugc thém vao. Cac vi du cu
thé bao gém sic tb mau tim 19, 23, 29, 32, 36, 38, 42, dung modi mau tim 13, 36,
C.I. sic t& mau cam 1, C.I. sic t& mau cam 5, C.I. sdc td mau cam 13, C.I. séc td
mau cam 14, C.I. sic t6 mau cam 16, C.I. sic t& mau cam 17, C.1. séc t& mau cam
24, C.I. sic t& mau cam 34, C.IL. séc t6 mau cam 36, C.I. sic td mau cam 38, C.I.
sic td mau cam 40, C.I. sdc t& mau cam 43, C.I. sic td mau cam 46, C.I. sic td
mau cam 49, C.I. sic td mau cam 51, C.I. sic t6 mau cam 61, C.I. sic t& mau cam
63, C.I. sic t mau cam 64, C.I. sic t§ mau cam 71, C.I. sic td mau cam 73, C.I.
sdc t6 mau nau 23, C.I. sic t§ mau ndu 25, C.I. sic t& mau den 1, va C.I sic to

mau den 7.

Trong truong hop via xuyén chip dugc tao ra trong khu vuc chan mé rong
cua FO-WLP, ca khu vuc chan mé rong va 16p hiéu chinh cong vénh dung cho
FO-WLP cin phai duoc gia cong ddng thdi biang chum tia laze, va do d6 tét hon

1a 16p hiéu chinh cong vénh ciing ¢6 thé truyén 4nh sang qua dé can chinh. Thanh
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phin mau (E) ¢6 thé dugc chon cho phit hop khi xem xét dén céc truong hop nay

T quan diém can d6 truyén sang cao hon vao trong khu vuc siu, ma dan
dén 16p hiéu chinh cong vénh tt hon, ham lugng cta thanh phan mau (E) tét hon
1a tir 0,1 dén 35 phan theo khéi luong, tét hon nira 1a 0,5 dén 25 phéan theo khdi
luong, va dac biét tot1a 1 dén 15 phén theo khoi lugng so véi 100 phén theo khéi
lugng cua tong lugng ctia cac thanh phan hoéa cting duge (Al) va (B1), cac thanh
phdn chét hoa cung (A2) va (B2), va thanh phan polyme c6 kha ning tao mang
phan ang (C1) va thanh phin polyme c6é kha ning tao mang phan Gng (C2), nhu

duoc bao gdm trong ché phdm nhwa héa cting duoc.

Trong truong hop 16p hi¢u chinh cong vénh duoc bd tri trong FO-WLP, dé
cai thién it nhit hodc 1a dd bam dinh va do quanh cho mat dinh (lat ban dan g1d)
cua lop hi¢u chinh cong vénh, va tinh dinh két cua 16p hi€u chinh cong vénh, ché
phidm nhua héa cing duogc theo sang ché co thé chia thanh phan chat lién két (F1)
¢6 nhém chtrc phan tng véi chit vo co va nhém chiic phan tng v6i nhém chire
hitu co. Khi 16p hiéu chinh cong vénh dugc tao thanh bang cach phu 16p ché phdm
nhua héa cing dugc 1én FO-WLP va héa cung ché phém nhua héa cung dugc,
thanh phan chit lién két (F1) c¢6 trong ché phdm lam cho c6 thé cai thién tinh chiu
nudce cia 16p hiéu chinh cong vénh ma khong lam suy gidm dd chiu nhiét ctua no.
Céc vi du vé chat lién két bao gém chit lién két mudi titan, chat lién két mubi

nhdm, va chat lién két silan, va trong sO chung, chat lién két silan dugc vu tién.

Céc vi du vé nhoém hiru co duoc chira trong chat lién két silan bao gém
nhém vinyl, nhém epoxy, nhom styryl, nhém metacryloxy, nhém acryloxy, nhom
amino, nhom ureido, nhém clopropyl, nhém mercapto, nhém polysulfit, va nhom
isoxyanat. C6 thé duoc st dung chat lién két silan sin c6 trén thi trudng, va céc vi
du vé chung bao gbm KA-1003, KBM-1003, KBE-1003, KBM-303, KBM-403,
KBE-402, KBE-403, KBM-1403, KBM-502, KBM-503, KBE-502, KBE-503,
KBM-5103, KBM-602, KBM-603, KBE-603, KBM-903, KBE-903, KBE-9103,
KBM-9103, KBM-573, KBM-575, KBM-6123, KBE-585, KBM-703, KBM-802,
KBM-803, KBE-846, va KBE-9007 (tit ca déu la tén thuong mai, san xuit béoi
Shin-Etsu Chemical Co., Ltd.). Cac chit nay c¢6 thé dugc st dung riéng 1é hodc ¢

dang hon hop hai hay nhiéu chit.
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Ché phdm nhya héa cting duge theo séng ché c6 thé chira nhidu chéit phu
gia khéc nhau, néu can, ngoai cac thanh phﬁn da mod ta & trén. Nhu 1a cac vi du vé
céc chét phu gia néu trén, c6 thé st dung chit phu gia da biét thong thuong trong
Iinh vuc vat liéu dién tu ch'fmg han nhu chit lam déu mau, chit hoa déo, chét
chéng oxy hoa, chat bay ion, chat khir khi, chit chuyén mach, chét giai phong,
chét chéng dn mon, chit xuc tac két dinh, chét hép thu tia cuc tim, chét tc ché

polyme héa nhiét, chét lam diic, va chét chéng bot.

Ché phdm nhua hoa cting dugc theo sang ché c6 thé chtra dung moi hitu
co. Dung mdi hitu co ¢6 thé duoc sir dung dé diéu chinh do nhot khi tong hop hop
chét polyete chira nhém khong no etylen trong phan t%I, khi tron cac thanh phan
riéng 1¢, va khi pht ché pham nhya héa ctiing dugce thu dugc 1én nén hoic mang

do.

Céac vi du vé dung méi hitu co bao gdm xeton, hydrocacbon thom, glycol

ete, glycol ete axetat, este, rugu, hydrocacbon béo, va dung modi petroleum.

Cu thé hon, cac vi du bao gém: xeton chéng han nhu metyl etyl xeton
hodac xyclohexanon; hydrocacbon thom chéng han nhu toluen, xylen, va
tetrametylbenzen; glycol ete chang han nhu xenlosolve, metyl xenlosolve, butyl
xenlosolve, carbitol, metyl carbitol, butyl carbitol, propylen glycol monometyl ete,
dipropylen glycol monometyl ete, dipropylen glycol dietyl ete, va trietylen glycol
monoetyl ete; este ching han nhu etyl axetat, butyl axetat, dipropylen glycol
metyl ete axetat, propylen glycol metyl ete axetat, propylen glycol etyl ete axetat,
va propylen glycol butyl ete axetat; rugu ching han nhu etanol, propanol, etylen
glycol, va propylen glycol; hydrocacbon béo ching han nhu octan va decan; va
dung mdi diu mo ching han nhu ete ddu mo, naphta ddu mo, naphta dau mo da
hydro hoa, va dung mdi naphta. Cac dung méi hitu co nay cé thé dugc sir dung

don 1¢ hodc két hop hai hay nhiéu dung mai.

Do truyén 16n nhét & bude song gitra 300 va 800nm, 1a mot thong sd vé do
truyén ddi v6i it nhat mot 4nh sang nhin thdy va anh sang cuc tim, ctia ché pham
nhua hoa cung duoc theo sang ché tét hon 13 tir 20% hodc it hon, tét hon nira la tir

0 dén 15%, cang tét hon nira 1a tir 0 dén 10%, va ddc biét tot 1a tir 0,001 dén 8%.
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Trong trudong hop cdn cin chinh khi san xudt FO-WLP tir 14t ban din gia,
d6 truyén cta ché phidm nhua hoa cing dugc & budc song gitta 800 va 1.200 nm,
ma 12 mot théng sb vé do trong sudt dbi véi 4anh sing hdng ngoai, tot hon 1a it
nhét 50%, tdt hon nira 12 it nhit 55%, cang tét hon nita 1a it nhat 60%, va dic biét

tot 1a it nhat 65%.

Bing cach diu chinh do truyén cta ché phdm nhua hoa ciing dugce & budc
song gitta 300 va 800nm va & budce soéng gitra 800 va 1.200nm trong cac dai néu
trén, c6 thé thu duoc hiéu qua cai thién can chinh cho thiét bi ban din va hiéu qua

cdi thién kha ndng hién thi in an.

C6 thé diéu chinh do truyén 16n nhat caa ché phém nhua hoéa cing dugc ¢
budc song gitta 300 va 800nm va & budce song gitta 800 va 1.200nm bang loai va
ham luong cua thanh phin mau da mo ta & trén (E). Do truyén 16n nhit cia ché
phdm nhua héa cting duge & day c6 nghia la gia tri do truyén 16n nhét (d6 truyén
16n nhét) cua do truyén anh sang téng do duoc trén san pham di hoa ctng (16p
hiéu chinh cong vénh (dd day 25um) thu dugc sau khi hoa cung ché pham nhua
hoéa cing dugc, 6 budc song gitra 300 va 1.200nm st dung quang phé ké UV-VIS

(san xuit béi Shimadzu Corporation).

Trong trudng hop ché phdm nhwa hoa cing duge theo sang ché dugc tao
Ién trén mang (hodc tém), dd day cua né khong bi giéi han & gid tri cu thé nao,
nhung t6t hon 14 tir 3 dén 300pum, tét hon nira 1a tir 5 dén 250um, va dic biét tbt 1a
tir 7 dén 200pm.

Khi ché phém nhua hda cing duoc theo sang ché chira, vi du, hop chét ete
mach vong lam thanh phin héa cing duoc (A1) va chira hop chét chira it nhat mot
nhom khong no etylen trong phan t&r lam thanh phdn héa cung duge (B1), ché
phém nhyua hoéa cing dugc ban dau 1a chat két dinh, va do do6 ché phém, khi chua
duogc hoa cing, c6 thé d& dang bam vao lat ban dan gia, chip, hodc twong tu khi bi
nén. Trong khi nén ché phém nhua héa ciing duoc, cé thé thuc hién viéc gia nhiét
hoidc ting 4p. Sau do6, ché phdm trai qua cac phan ung hoa cing khac nhau, va
cudi cing tao thanh mang da hoa ctng (16p hiéu chinh cong vénh) la chét dinh két
tdt va c6 kha ning hiéu chinh cong vénh tét. Mang da hoa cting (16p hiéu chinh

cong vénh) tao thanh bang cach sir dung ché phdm nhua hoa cung duge theo sang
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ché c6 dd bén dinh tét va c6 thé gitr lai tinh ning bao vé thda dang ngay ca trong
di€u kién néng va am cao d9. Luu y rang 16p hi¢u chinh cong vénh thu dugc bang
cach hoa cung ché pham nhya héa ciing dugc c6 the c¢d cau truc mot 16p hoac

nhiéu 16p.

Trude khi st dung, ché phdm nhwa hoa cung duge theo sang ché c6 thé
duoc chuyén thanh mang khoé hodc c6 thé van Iong. Khi sir dung & trang thai 16ng,
ché phém c6 thé 1a vat liéu mdt thanh phén hodc vat li€u hai hay nhiéu thanh

phén.

Dé tao thanh mang kho, pha lodng ché pham nhua héa cting dugc bing
dung méi hitu co dé c¢6 d6 nhét duge didu chinh thich hop, va pha véi do day
déng déu 1én mang do bang cich st dung may phii comma, may pht ludi, mdy
phu ludi cit, may phi bing thanh, may phu ép, may phii nghich dao, may phu con
lin chuyén, may phu in 18m, may pht phun swong, may in phun, hogc tuong tu,

va sau d6 1am kho & nhiét do thuong 1a 50 dén 130°C trong 1 dén 30 pht.

Mic du khong ¢6 giéi han cu thé vé do day cia 16p pht, thong thudong, do
day cua mang kho dugc chon thich hop trong dai tir 5 dén 150um, t5t hon 1a trong
dai tir 10 dén 60pum.

Nhu 12 mang dd, c¢6 thé sir dung cdc mang d& thong thuong da biét, ching
han nhu gidy phan tach, mang phan tach, tim phén tach, mang chdng dinh, gidy
chéng dinh va tuong ty. Ngoai ra, cling ¢ thé st dung mang d5 dugc ché tao
bang céach tao ra 16p chdng dinh trén mot mit hodc ca hai mit cta lép nén 16t
chéng dinh 1am biang mang nhua, ching han nhu mang polyeste ctia poly(etylen
terephtalat) (PET), poly(etylen naphtalat) (PEN), hodc tuong tu, mang polyolefin
cua mang polypropylen dinh huéng (OPP), hodc tuong tu, va mang polyimit.
Khéng cé giéi han cu thé nao vé 16p chéng dinh, sao cho n6 dugc lam béng vat
liéu c6 dac tinh chéng dinh, va cac vi du vé vat liéu nay bao gém nhua silicon,

nhua silicon da bién do6i, nhua hiru co va nhua flo.

Mic du khéng c6 giéi han cu thé nao vé d6 day cua mang dd, thong

thuong, do day dugc chon thich hgp trong dai tir 10 dén 150um.

Sau khi pht ché phdm nhya héa cing duoc 1én mang dd, c6 thé tao thém
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16p mang boc co thé thdo roi trén 16p pht cho muc dich, vi dy, ngan bui bam vao
16p phii. Cac vi du vé mang boc c6 thé tho roi bao gdm mang polyetylen, mang
polytetrafloetylen, mang polypropylen va to gidy da xtr Iy bé mat. Trén quan diém

thao roi mang boc, 16p phu can phai it dinh vao mang boc hon vao mang do.

Trong trudng hop ché phdm nhua héa cing dugc theo sang ché duoc sir
dung trong trang thai 16ng, c¢6 thé tao ra 16p phit kho cta nd bang cach, vi du, diéu
chinh d6 nhét cua ché pham bang dung mdi hiru co sao cho thich hop v6i phuong
phép pha du dinh, va sau d6 pht ché pham 1én 16p nén bang cach st dung phuong
phap phu nhung, phuong phap pht dong chay, phuong phap phu ldn, phuong phap
phu thanh, phuong phap in luéi, phuong phdp pht mang che, hodc tuong tu, va
lam kho bang cach lam bay hoi (Iam khé so bd) dung méi hitu co ¢6 trong ché

phim & nhiét do khoang 60 dén 100°C.

Khi ché phém nhua hoa cing dugce theo sang ché dugc st dung trong
trang thai long, phuong phdp in phun co thé dugc st dung dé tao ra 16p phu.
Trong truong hop nay, khi, vi du, 16p phu dugc tao ra trén khu vgc mong mudn
ctia 14t ban dan gia dung cho FO-WLP, phuong phép in phun c6 thé duoc st dung
dé phi ché phdm nhua héa cing dugc vao khu vuc d6 ngoai cac khu vuc b tri
chan dién cuc, via dién cuc, hodc diu can chinh trén lat ban dan gia. Két qua 1a,
¢6 thé luge bd bude tiép theo la mdé mot phén dién cuc hodc co6 thé hién thi rd hon

dau cin chinh trong khi van tao ra hiéu qua trong viéc hiéu chinh cong vénh.

Mic du khong c6 gi6i han cu thé nao vé do day cua 16p phu, thong thudng,
do day cua 16p phu khd duoc chon thich hop tét hon 14 trong dai tir 3 dén 100um,
va t6t hon nira 1a trong dai tir 5 dén 70pm. Ngoai ra, ¢6 thé tao ra 16p phu c6 do
day mong mudn bing quy trinh pha don hodc bing hai hay nhiéu quy trinh phu

lai.

Déi voi viée 1am kho bang cach lam bay hoi duoc thuc hién sau khi pht
ché pham nhya hoa cimg dugc theo sang ché, co thé str dung 10 sdy tudn hoan khi
nong, 16 hong ngoai, bép dién, 10 dbi luu, hodc twong tu (phuong phap lam cho
ché pham tiép xtc ddi Ivu véi khi nong trong méy sdy st dung ngudn nhiét gia

nhiét khi biang hoi nuéc va hé théng phun tir voi phun 1én mang d5).
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St dung ché phim nhya hoa cting duoc

Phan dudi day mo ta lat ban din gia dung cho FO-WLP ¢6 bb tri 16p hiéu
chinh cong vénh, trong do ché phém nhua hda cing dugc md td & trén dugce st

dung 1am ché phdm dé tao ra 16p hiéu chinh cong vénh cho FO-WLP.

Trude tién, chudn bi 14t ban din va tao cac mach dién trén mot mit cia 14t
ban dan. Lat ban din c6 thé 1a 14t ban dan silic hodc c6 thé 1a hop chét lat ban dan
ching han nhu chét ban din Galli Arsenua (GaAs). Dé tao ra cac mach trén lat
ban din, c6 thé st dung phuong phéap bat ky trong nhiéu phuong phap khac nhau
ching han nhu quy trinh dn mon da dung va quy trinh loai bd. Lat ban dan ciing

c6 thé dugc cit thanh nhiéu chip ban din riéng 1é thong qua quy trinh cit.

Céac chip ban dan thu dugc tir d6 duge gin 1én vat mang dang dia c6 bé
mat nhin nho 16p két dinh. Miac du khong 6 giéi han cu thé vé vat mang, co6 thé
st dung lat ban dan silic hinh tron hodc hinh chit nhat hodc dia kim loai lam vat
mang. Nhu 12 16p két dinh, ¢6 thé st dung vét liéu ma c6 thé c6 dinh tam thoi céc
chip ban din va c6 thé boc ra duge sau qua trinh san xuét lat ban dan gia. La vi du
v& vat liéu 16p két dinh, c¢6 thé st dung chat két dinh nhay ap acrylic, chit két
dinh nhay 4p cao su, hodc copolyme khéi dien lién hop styren. Ngoai ra, vat liéu
16p két dinh ¢6 thé chira nhua bao gébm nhém cacboxyl c¢6 nhém chua bdo hoa
etylen va c6 thé chira chit khoi mao tring hop gbc nhu di mé ta & trén. Lép két
dinh chira nhya nay c6 thé c6 do bam dinh bién thién thong khi gia nhiét hoic

chiéu xa bang tia ning luong hoat tinh.

Céac chip ban din duoc dat trén 16p két dinh sao cho mdi chip ban din
duoc dat cach nhau. Khi nhin tir trén xuéng, cac chip ban dan c6 thé duoc sép xép
voi s luong chip giéng nhau hodc khac nhau doc theo cdt va hang, va, tu nhiéu
quan diém khéac nhau chéng han nhu cai thién mat do hodc dam bao dién tich nhit
dinh ctia cuc trén mdi 6 chip ban din, cac chip ban din c6 thé duoc sip xép ddi
xting xung quanh mot diém hodc theo kiéu lugi. Mic du khong c6 gidi han cu thé
vé khoang cach gifta cdc chip ban din lién ké, t&t hon 1a cac chip ban din duogc
dit sao cho c6 thé phan bd khu vuc chdn mé rong (FO) cin thiét dé tao cac cuc

két nbi cho FO-WLP thu duoc cubi cing.
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Tiép theo, cac chip ban din dit trén vat mang dang dia thong qua l6p két
dinh duoc bao kin bang chat bao. Cac chip ban din dugc dit va chit bao dugc phu
1én hodc dinh vao vat mang sao cho céc thanh bén va mat trén (mat ddi dién voi
mit ma tai d6 cac mach dién duoc tao thanh) ctia mdi chip ban dan duoc bao kin
bing chit bao. Trong cong doan nay, chit bao cling dugc tao thanh dé nhang vao
khoang tréng gifta cac chip ban din. Cac thanh bén va mit cta chip ban din ma
tai d6 cac mach dién dugc tao thanh cling co6 thé duoc bao kin b'ﬁmg chét bao.
Trong trudng hop nay, tét hon 1a it nhat mot cuc cia mach dién dugc dé hé. Nham
muc dich nay, chip ban dan c6 thé dugc bao kin sao cho céc cuc cia mach dién hé,
hoic ¢6 thé dugc mai trong budc tiép theo sao cho cac cuc cia mach dién ho. Quy
trinh bao kin lién quan dén chét bao c6 thé dugc thiét 1ap bang cach st dung ché
phém nhua dang chét long, dang hat, hodc dang tAm da biét dé bao kin cac chét
ban dan dé thuc hién dac nén. Vat liéu chinh duoc st dung trong céc ché phém
nhua da biét dé bao kin chit ban din bao gdm nhua epoxy, chit héa cting nhua

€poxy, chét tang tdc do hoa cung, va chat don hinh ciu.

Sau khi héa cirng chét bao, boc vat mang dang dia ra. Qua trinh boc xay ra
giita 16p két dinh va chip ban dan cé chét bao. Céc vi du vé phuong phap béc bao
gdm thuc hién xir ly nhiét dé thay ddi (giam) do dinh cua 16p két dinh, tir d6 lam
vat mang bong ra, hodc bdéc vat mang dang tAm ra khoi 16p két dinh truéc, va sau
d6é thuc hién xr 1y nhiét hodc chiéu xa tia electron hoic tia cuc tim vao 16p két

dinh d¢ loai bo 16p két dinh.

Trén 14t ban dan gia thu duoc tir d6, c¢6 thé tién hanh qua trinh hoa cing
tiép sau. Co thé thuc hién qua trinh hoa cing tiép sau, vi du, & nhiét do nim trong
khoang tir 150 dén 200°C va trong khoang thoi gian tir 10 phit dén 8 gid. Sau do,
c6 thé bao mong lat ban dan gia thu duogc béng cach mai mat déi dién véi mit ma
chit ban din dugc nhung. Khong c6 gigi han cu thé nao vé phuong phap mai, va
do do cac phuong tién bat ky da biét, ching han nhu may mai, c6 thé dugc sir
dung dé mai bé mit. Mac du khong c6 gidi han cu thé nao vé do day cua lat ban

dan gia bi mai, d6 day nay thuong nam trong khoang tir 50 dén 500pm.

Tiép theo, 16p phéan bd lai dugc tao ra trén mat cia l1at ban dan gia, trén

mit d6 dé hé cadc mach dién cua chip ban dan. Trudc tién, bang cach st dung
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phuong phap phtu quay hodc twong tu, nhua cdch nhiét phan bd lai dugc phi 1én
toan bo bé mat caa lat ban dan gia tai do dé ho cac mach dién cua chip ban dan,
va sau d6 nung nong truge & khoang 100°C, tir d6 tao thanh 16p nhya cach nhiét
phéan bé lai. Tiép theo, nhim muc dich mé mdt chan két ndi trong chip ban dan,
mau in duogc tao ra trén 16p nhuwa cach nhiét phéan bd lai béng cach st dung
phuong phap quang khic hoic tuong tu, va sau d6 16p nhua cach nhiét phan b lai
duogc gia nhiét (héa cing). Qua trinh gia nhiét co thé duoc thuc hién, vi du, &
nhiét d6 ndm trong khoang tir 150 dén 250°C va trong khoang thoi gian tir 10 phut
dén 5 gi0. Mic du 16p nhya céach nhiét phan b6 lai khong bi gidi han & vat liéu cu
thé nao, tur quan diém vé kha nang chiu nhiét va dd tin cdy, nguoi ta st dung, vi
du, nhya polyimit, nhua polybenzoxit, hodc nhua benzoxyclobuten. Nhu da md ta
& trén, khi nhua cach nhiét phan b lai dugc gia nhiét, lat ban din gia c6 thé bi

cong vénh do nhya cach nhiét bi co ngot vi nhiét.

Lép cip dién dugc tao ra trén toan bod b& mit cta 16p phan bd lai cta lat
ban din gia bang cach st dung phuong phap phun hodc mot sb phuwong phap khac.
Tiép do, 16p chét can dugc tao ra trén 16p cép dién, mau in x4c dinh trudc dugc dé
10 sang va hién hinh, va sau dé via va mach dién phén b6 lai duge tao thanh bé’mg
cach ma déng dién phan. Sau khi mach dién phéan bd lai duogc tao thanh, loai bo

16p chit can va 16p cip ning luong duoc khic 1én.

Tiép theo, cac bong han duoc gin vao chan dong duoc bd tri trén mach
dién phan bb lai, bang cach phu chat chay 1én chan ddng nay, dat cac bong han 1én
d6, va lam nong chay bong han bing nhiét. Lép can han ¢6 thé dugc tao ra dé che
pht mot phan mach dién phan bd lai va bong han. Nhu 1a cac vi du vé chat chay
duge phu, c6 thé s dung chit chay gdc nhwa hodc chat chay cé thé tan trong
nuée. Nhu 12 cac vi du vé phuong phap lam nong chay bang nhiét, c6 thé st dung
phuong phap hdi luu hodc ma néng. Theo cach nay, thu dugc lat ban din gia cho
FO-WLP.

Tiép do, lat ban din gia cho FO-WLP dugc phan chia thanh nhi¢u miéng
nhé théng qua quy trinh cit hoic mét sé quy trinh khac dé tao ra FO-WLP.

Ché pham nhya hoa cung duoc dugc phi 1én dé tao ra 16p phi trén mit

ctia lat ban din gia thu dugc d6i dién véi mat ma trén d6 16p phan bd lai duoc tao
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ra. Trong trudong hop st dung ché pham nhua hoa cling dugc & dang mang kho
nhu da mé ta & trén, mang kho nay duoc phi 1én bé mat d6. Nhu 1a phuwong phap
phu, c¢6 thé st dung phuong phap da biét bat ky bao gdm con lin cim tay, may

can, may can chan khong, dic nén, hodc tuong tu.

Mang khé c¢6 thé dugc gia nhiét trong sudt qua trinh phu; tuy nhién, tot
hon 14 mang khé dugc gia nhiét dén mac ma ché phidm nhua héa ctimg dugc
khong bat diu phan tng hoéa cting do nhiét. La nhiét d6 ma tai d6 phan tGng hda
cing do nhiét bat ddu, c6 thé tim thiy, vi du, nhiét do khdi dau (ONSET) trong
nhiét phan Gng quan sat dugc trong phép do DSC, va nhiét do phan ing hoa cung
do nhiét ¢6 thé duoc thiét 1ap & nhiét do khoi dau hodc thap hon. Trong phép do
DSC, nhiét do khéi diu, dinh-dinh, va két thac (OFFSET) c6 thé duoc xic dinh
bang céch, vi du st dung DSC Q100 duoc cung cap béi TA Instruments, Inc. va
gia nhiét ché pham nhua héa cirg duoc trong mdi trudng khi nito 1én tir 30 dén

300°C & nhiét d¢ tang 5°C/phut.

Tiép theo, mang d& dugc loai bé khoi mang kho dé tao ra tAm mong gom

lat ban dan gia va mang kho.

Tiép theo, mang kho dugce hoa cing dé tao ra 16p hiéu chinh cong vénh.
Khi mang khé (ché phdm nhyua hoa cimg dwgc) chira thanh phan héa ctimg duge
dé phat trién phan ang hoa cung bang tia ning luong hoat tinh, phan tiép xuc
(phan duogc chiéu xa bang tia ning lwgng hoat tinh) c6 thé bi hoa cting bang cach
chiéu xa phin nay bang tia ning luong hoat tinh. Su tiép xtc co thé duoc thuc
hién bang cach chiéu xa toan bd bé mit cia mang kho khong phan tng bang tia
nang luong hoat tinh, hoac co thé dugc thuc hién bﬁng tia nang luong hoat tinh
trén co sé tiép xuc hoic khong tiép xtic qua man che quang noi ma miu in dugc
tao ra. Ngoai ra, phén tiép xtc c6 thé bi hoa cung bang 4nh sang thong qua tiép

xuc mau in truc ti€p st dung may tiép xuc truc ti€p bang laze.

Trong trudng hop su tiép xtc biang man che quang ¢6 mau in hoic tiép
xtic mau in truc tiép bing may tiép xuc truc tiép bang laze, khi thuc hién tiép xuc
mot phan, miu in nhay sang dung cho 16p hiéu chinh cong vénh c6 thé duoc tao ra
bang cach lam hién hinh phin khong tiép xuc bing dung dich kiém chtra nu6c pha

lodng (vi du, dung dich nuéc tetrametylamoni hydroxit (TMAH) 0,3 dén 3% theo
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trong lwong hodc dung dich nude natri cacbonat 0,3 dén 3% trong lugng), hodc
phan hoéa cimg bing anh sang va phin khong hoa cimg cé thé duoc tao ra ma

khong hién hinh.

Trong trudng hop tiép xtic bing man che quang hoic tiép xuc mau in truc
tiép bang may tiép xtc truc tiép bang laze, hinh dang miu in co thé dugc chon tir
mau in thong thuong ching han nhu mau in dang ludi, miu in dang ban co, va
mAu in dang chidm. Cac 6 13p lai gdm 18 va miu in chin anh sang t6t hon 1a nho
hon kich thude ctia bao goi ban din thu dugce cubi cling. Cac miu in khac nhau c6
thé dugc stir dung trén 14t ban din gia dung cho FO-WLP giita khu vuc ¢6 chip ban

din va khu vuc nhua tao thanh 14t ban dan gia.

Trong khi tiép xtc, trang thai phan Gmg ctia 16p hi¢u chinh cong vénh c6
thé thay déi trong mit phing bing cach chiu 1én 16p nay tia ning luong hoat tinh
trong khi thay ddi lién tuc hodc gian doan, tir tim huéng ra xung quanh lat ban
dan, ty 16 mau in hay 16 mé duoc tinh tir ty 18 "phan hé/phin chin sang" cia man
che quang. Trong truong hop tiép xic mau in truc tiép bang may tiép xuc truc tiép
béng laze, toan bd bé mat c6 thé duoc tiép xtc déu hodc c¢é thé duogc tiép xuc
khong déu. Ngoai ra, mau in can duoc tiép xtc ¢6 thé thay ddi lién tuc hodc gian

doan.

Nhu 12 vi du vé may tiép xtc 4nh sang dugc st dung dé buc xa tia ning
luong hoat tinh, c6 thé st dung thiét bi dugc lép den cao ap thuy ngéan, dén si€u
cao ap thiy ngén, dén halogen kim loai, dén hd quang ngéan thuy ngan, hoic twong

tu va phat ra tia cuc tim ¢6 budc song trong khoang tir 350 dén 450nm.

Thiét bi tao anh truc tiép (vi du, thiét bi tao anh truc tiép bang laze c6 kha
nang ghi truc tiép hinh anh tir dir liéu CAD trong may vi tinh) ciing c6 thé dugc
st dung. C6 thé str dung laze khi va laze trang thai rin lam ngudn laze cho thiét bi

tao anh truc tiép, mién 1a budc soéng cuc dai ndm trong khoang tir 350 dén 410nm.

Mic di luong tiép xtc bién thién theo nhiéu yéu t ching han nhu d6 day
mang, lwong tiép xtc thudng nim trong khoang tir 10 dén 10.000 mJ/cm?, va tbt

hon 1a nam trong khoang tir 20 dén 8.000 mJ/cm?.
Cac vi du vé phuong phép hién hinh bao gdm hién hinh nhung, hién hinh
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tudi, hién hinh phun, va hién hinh quét. Nhu la chét 16ng hién hinh, c6 thé st
dung dung dich chta nudc chtra chat kiém ching han nhu tetrametylamoni
hydroxit (TMAH), kali hydroxit, natri hydroxit, natri cacbonat, kali cacbonat,

natri photphat, natri silicat, amoniac, va amin.

Theo séng ché, mtc do hiéu chinh cong vénh c6 thé dugc diéu chinh thuin
ti€n tuy thudc vao viéc FO-WLP bi cong vénh nhiéu nhu thé nao, trong do6 viéc
diéu chinh duoc thuc hién sao cho phu hop béng cach kiém soat do hoa cung cua
16p hiéu chinh cong vénh trén 14t ban dan gia thong qua viéc lya chon mirc chiéu
xa tia ndng lugng hoat tinh hodc lga chon chiéu xa déy du hodc tung ph?ln, hoac

théng qua qua trinh hién hinh trong trudong hop chiéu xa ting phén.

Khi mang khd (ché phdm nhua héa cing duoc) chira thanh phan hoa cting
dugc dé thuc hién phan ung hoéa cung bﬁng nhiét, phan Gtng hda cung dugc lam
cho xay ra bang nhiét. Nhu 1a cac vi du vé phuong phap gia nhiét, c6 thé str dung
gia nhiét bang 10, gia nhiét bang khi nong dugc 1am nong bang dia nong, gia nhiét
bang tia hdng ngoai, 10 dbi luu, hodc twong tu (phuwong phap lam cho ché pham
tiép xuc ddi luu véi khi néng trong mdy lam kho st dung ngudn nhiét 1am nong

khong khi nho hoi va hé théng phun tir voi dén 16p dd).

Nhu 14 nhié¢t do ma tai d6 mang kho hoa cliing béng nhiét dé tao thanh 16p
hiéu chinh cong vénh, nhiét do6 bit ddu (ONSET), vi du, c6 thé dugc tim thiy
trong nhiét phan ing quan sat dugc trong phép do DSC, va nhiét do nay co thé
duoc thiét lap béng nhiét do bat dau hodc cao hon. Ngoai ra, nhiét do nay t6t hon
1a duogc thiét 1ap & nhiét d6 khong thdp hon nhiét do dinh-dinh va khong cao hon
nhiét do két thac (OFFSET). Trong phép do DSC, nhiét d bat dau, dinh-dinh, va
nhiét d6 két thic c6 thé dugc xac dinh béng, vi du, st dung DSC Q100 dugc cung
cép bdi TA Instruments, Inc. va gia nhiét vat licu hi¢u chinh cong vénh dung cho

FO-WLP trong méi truong khi nito tir 30 dén 300°C & nhiét do ting 5°C/phit.

Theo sang ché, mtrc d6 hiéu chinh cong vénh c¢6 thé duge didu chinh thuin
tién tuy thudc vao viéc FO-WLP bi cong vénh nhiéu nhu thé nao, trong do viéc
diéu chinh dugc thuc hién mot cdch phu hop béng cach kiém soat do hoa ciing cua
ctia 16p hiéu chinh cong vénh trén lat ban dan gia thong qua diéu chinh thoi gian

va nhiét d6 dé héa cung nhiét, qua gia nhiét mot bude dén nhiét do dich, hoic
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théng qua gia nhiét nhiéu budc tir nhiét do trung gian dén nhiét do cudi cung. Khi
duge hoa cling bing nhiét, mang kho tot hon 1a duge gia nhiét trong 30 gidy dén 3

gio0.

Khi mang kho (ché pham nhua héa cting dugce) chira ca thanh phan phan
Gmg bang tia niang luong hoat tinh va thanh phdn phan @ng bang nhiét, ché pham
nhua hoéa cing duoc ¢6 thé bi hoa cing bang cach sir dung ca chiéu xa bang tia
ning luong hoat tinh 1an gia nhiét. Chiéu xa bang tia ning lugng hoat tinh va gia
nhiét c6 thé xay ra ddng thoi hodc co thé khong. Chiéu xa bing tia ning luong
hoat tinh ¢6 thé dugce thuc hién mot lAn hodc nhiéu lan. Tuong tu, gia nhiét dé hoa

ctng bang nhiét ¢6 thé dugc thuc hién mdt 1an hodc nhicu lan.

Khi mang khé (ché phdm nhya hoa cing dugc) chra ca thanh phan phan
ng bing tia ning luong hoat tinh va thanh phan phan tGng bang nhiét, tir quan
diém v& do phan tng hoa ctirng, phuong phép bét ky trong sd cac phuong phap sau
déu duoc wu tién: phuong phap bao gdm thuc hién ddng thoi chiéu xa bang tia
niang luong hoat tinh va gia nhiét; phuong phap bao gdm chiéu xa bang tia ning
lrong hoat tinh sau d6 gia nhiét; phuong phap bao gdm gia nhiét sau do6 chiéu xa
bang tia ning lugng hoat tinh; va phuong phap bao gdm chiéu xa bang tia ning
lugng hoat tinh sau d6 gia nhiét va sau do chiéu xa thém bang tia nang luong hoat

tinh.

Tham chi sau khi 16p hi¢u chinh cong vénh duogc tao ra bang cach hoa
ciing mang kho (ché phdm nhya héa cimg dugc) thong qua chiéu xa bang tia ning
lrong hoat tinh va/hodc gia nhiét, mic d¢ hi¢u chinh cong vénh, néu khong du, co
thé dugc lam ting bing cach thuc hién chiéu xa b sung bang tia niang luong hoat

tinh va/hodc gia nhiét dé thuc day hon nita cac phan tmg.
Vi du thwce hién sang ché

Sang ché s& dugc mod ta biang phuong phap vi du, mién 1a sang ché khoéng

N
A

bi giéi han & nhitng vi du nay. Trong khi do, "phan" va "%" & ddy c6 nghia la

phan theo khbi lugng, trir ki c6 quy dinh khac.

<Piéu ché thanh phan hoéa cimg dugce (B1)1>
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Nap 119,4 phin nhua novolak cresol (SHONOL CRG951 san xuét béi
Showa Denko K.K., duong lugng OH: 119,4), 1,19 phﬁn kali hydroxit, va 119.,4
phén toluen vao ndi hap co trang bi nhiét ké, thiét bi cp nito cung vai thiét bi cp
alkylen oxit va may khudy, va lam sach hé théng nay bang nito cing véi viéc
khudy, va gia nhiét. Tiép theo, nhé dan din 63,8 phéan propylen oxit dé tiép tuc
phan Gng & 125 dén 132°C, va 0 dén 4,8 kg/cm? trong 16 gid. Sau d6, lam ngudi
dung dich phan Gng vé nhiét d6 phong, thém vao d6 1,56 phan axit phosphoric
89%, va tron dung dich dé trung hoa kali hydroxit dé thu duoc dung dich phan
tmg gdm propylen oxit vi nhua novolak cresol véi ham lugng chit khong bay
hoi 1a 62,1% va gia tri hydroxyl la 182,2g/duong luong. Diéu nay nghia la trung

binh 1,08mol alkylen oxit dugc thém trén 1 duong lugng nhom hydroxyl phenol.

Nap 293,0 phan cua dung dich phan Gng thu duoc gdm alkylen oxit cling
v&1 nhua novolak cresol, 43,2 ph?m axit acrylic, 11,53 phém axit metansulfonic,
0,18 phan metylhydroquinon, va 252,9 phén toluen vao binh phan tng c6 trang bi
may khufiy, nhiét ké, va 6ng thdi khi vao, trong d6 khong khi dugc thdi vao vai
tbc do 10mL/phut va tién hanh phéan tng & 110°C trong 12 gio dong thoi khuay.
Nuée duge tao ra béi phan tng duoc chung cit ra duéi dang hdn hop ddng soi véi
toluen véi lugng 12,6 phén. Sau d6, l1am ngudi san phém dén nhiét do phong, va
trung hoa dung dich phan tng thu dugce v6i 35,35 phan dung dich natri hydroxit
chira nude 15%, va sau do rira bing nude. Sau do, chung cit ra toluen trong thiét
bi bay hoi bang cach thay thé bang 118,1 phan dietylen glycol monoetyl ete axetat

(carbitol axetat) dé thu duoc dung dich nhua novolak acrylat.

Tiép theo, nap 332,5 phan cta dung dich nhwa novolak acrylat thu dugc va
1,22 phin triphenylphotphin vao binh phan @ng c6 trang bi may khudy, nhiét ké,
va éng thdi khi vao, va thém din dan 60,8 phin tetrahydrophtalic anhydrit trong
khi thdi khi vao & tbc d6 10mL/phut dong thoi khudy va cho phép phan tng & 95
dén 101°C trong 6 gid sau d6 lam mat dé thu duoc dung dich hop chat polyete
chtra acryl, 1 thanh phéan hoéa cing duoc (B1)1 ¢6 gia tri axit ctia ham luong ran

la 88mg KOH/g va ham luong ran 1a 70,9%.
<Piéu ché thanh phin héa ciing duoc (B1)2>
Nap 220 phéan (1 dwong lugng) nhua epoxy cresol novolak (EOCN-104S
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san xuét bai Nippon Kayaku Co., Ltd., duong lugng epoxy 220g/eq), 140,1 phan
carbitol axetat, va 60,3 phén naphta dung mdi vao binh thot cb, va gia nhiét dén
90°C ddng thoi khudy dé hoa tan. Khi dung dich thu dugc duoc ha nhiét xudng
60°C, va sau do thém 72 phﬁn (1 mol) axit acrylic, 0,5 phﬁn metylhydroquinon, va
2 phin triphenylphotphin vao, gia nhiét dén 100°C va cho phép tiép tuc phan ung
trong 12 gio dé thu dugc san pham phan tng c6 gia tri axit 1a 0,2mg KOH/g.
Thém 80,6 phan (0,53mol) tetrahydrophtalic anhydrit vao san phidm phan tng, sau
d6 gia nhiét dén 90°C va cho phép tiép tuc phan ung trong 6 gio, dé thu dugc
dung dich hop chét polyete chira acryl, 1a thanh phan hoéa cting dugc (B1)2 ¢6 gid
tri axit rdn 12 85mg KOH/g va ham luong ran 1a 64,9%.

<Téng hop thanh phin chat hoa cimg (A2-1)1>

Thém 377g tripropylen glycol monometyl ete vao binh thot cd 2.000mL
c6 trang bi may khudy va éng lam mat, va gia nhiét dén 90°C duéi ludng hoi nito.
Thém nhé giot hdn hop hoa tan gdm 104,2g styren, 246,5g methaxit acrylic, va
20,7g dimetyl 2,2'-azobis(2-metylpropionat) (V-601 san xuit bdi Wako Pure
Chemical Corporation) vao binh thét ¢b trong bdn gio. Qua trinh nay tao ra dung
dich nhya chira nhom cacboxyl dai dién cho thanh phan chét héa cting (A2-1)1.
Dung dich nhua chtra nhém cacboxyl ¢ gia tri axit rin la 120mg KOH/g, ham

lwong rin 14 50%, va trong lugng phan tir trung binh 1a 2 x 10%.
<Piéu ché polyme c6 kha ning tao mang (C1)>

Thém 25g copolyme khdi kiéu Y-X-Y (M52N san xuat bsi Arkema S.A.)
vao 75g dietylen glycol monoetyl ete axetat (CA) va hoa tan bang cach khudy va
gia nhiét & 80°C. Si&r dung san phdm thu duwgc nhu la polyme c6 kha ning tao

mang C1.
<Piéu ché ché phdm nhya hoa cung duogc 1 dén 11>

DP&i v6i mdi ché pham nhya hoa ciang duogc, phdi tron cac thanh phan theo
ham lugng dugc liét ké trong bang 1 dudi day, tron so bod béng may khuéy, va
phén tan va nhao trén bang may nghién ba con lin dé diéu ché riéng r& tirng ché
phém nhua héa cing dugc. Luu y réng ham lugng duogc liét ké trong bang c6 don

vi phan theo khéi luong. Luu ¥ rang ham luong cta thanh phan hoéa ctng duoc
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(B1), thanh phan chéit hoa ctng (A2-1), va polyme c6 kha ning tao mang (C1)

dugc liét ké trong bang dai dién cho ham lugng ran.
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Chi tiét vé cac thanh phan trong bang 1 nhu sau:

N-770: nhua epoxy phenol novolak, EPICLON N-770 san xut boi DIC

Corporation

jER 828: nhua epoxy bisphenol A (nhya epoxy loai bazo long), "828" san

xuit boi Mitsubishi Chemical Corporation

jER 1007: nhya epoxy bisphenol A (nhya epoxy loai bazo ran), "1007" san

xut boi Mitsubishi Chemical Corporation

1B2PZ: 1-benzyl-2-phenylimidazol, 1B2PZ san xudt bai Shikoku

Chemicals Corporation

DICY7: dixyandiamit, DICY7 san xudt bdi Mitsubishi Chemical

Corporation

SP-152: mubi triarylsulfoni, Adekaoptomer SP-152 san xuit boi ADEKA

Corporation

TMPTA: trimetylolpropan triacrylat, TMPT san xuit boi Daicel-Allnex
Ltd.

DPHA: dipentaerythritol hexaacrylat, DPHA san xuit bgi Daicel-Allnex
Ltd.

DCPA: dimetylol trixyclodecan diacrylat, LIGHT ACRYLAT DCP-A san
xuit boi Kyoeisha Chemical Co., Ltd.

IRGACURE TPO: IRGACURE TPO san xuit béi BASF Japan Ltd.
IRGACURE 907: IRGACURE 907 san xuit béi BASF Japan Ltd.
IRGACURE OXE02: IRGACURE OXE02 san xuit béi BASF Japan Ltd.

PERCUMYL D: dicumyl peroxit, PERCUMYL D san xudt boi NOF

Corporation

M52N: copolyme khéi kiéu Y-X-Y, Nanostrength M52N san xudt bai
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Arkema S.A.
Silic dioxit: ADMAFINE SO-E2 san xuét béi Admatechs Co., Ltd.

Bari sulfat: bari sulfat xua ly bé mat, B-30 san xuét boi Sakai Chemical

Industry Co., Ltd.
ChAt mau mau xanh da troi: sic té xanh da troi C.I. 15:3
Chét mau mau vang: sic t6 mau vang C.I. 147
Chéit mau mau dd: Paliogen Red K3580 sén xuit boi BASF Japan Ltd.

Luu y rang ham luong cta thanh phén chit héa cing (A2-1)1, thanh phéan
héa cing dugc (B1)1, va thanh phan hoéa ctng duge (B1)2 dugc liét ké trong bang

nay la cac gié tri ham luong ran.
<Do ty 1& co ngot thé tich thanh phan héa ctimg dugc (Al)>

Do ty 1€ co ngodt thé tich ctia mdi thanh phén hoa cung duogc (Al) trong
bang 1 ma dugc hoa cing béng nhiét véi thanh phén chét hoa cung nhiét. Tron
thanh phan héa cing dugc (Al) theo ham lugng dugc liét ké trong bang 1 trong
ché pham nhya hoa cimg dugc 1 trong bang 1 sao cho tdng khéi lwong 1a 10,0g.
Khudy hdén hop ddng thoi gia nhiét néu cdn, va thém tiép 0,2g

2-etyl-4-metylimidazol, la thanh phan hoéa cing nhiét dugc, dé diéu ché hon hop.

Khi hdn hop da didu ché & trang thai léng & 25°C, thém hdn hop nay vao
xylanh do 10mL, dé ¢ phong & 25°C trong 6 gio, va sau d6 do khéi lwong. Tinh
khéi lwong riéng tir thé tich va khéi lwgng do duge thuc té. Khi hdn hop da diéu
ché & trang thai rin & 25°C, gia nhiét hon hgp nay va sau d6 lam ngudi dén nhiét
do phong dé tao ra chat ran. Tinh khéi luong riéng (p) cia chit ran bang cach st
dung can phén tich XS-205 va kit do khdi lwgng riéng "Solid and Liquid Density
Determination” san xuét bai Mettler-Toledo AG, cling nhu st dung nudc cat lam

chét 16ng chuyén vi, va theo phuong trinh sau:
p= (o x po)/(a-P)
trong d6 p 1a khdi luong riéng cia chat ran, o la khoi lugng cta chit ran trong
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didu kién khi quyén, B 1a khéi luong cla chét rén trong chit 16ng chuyén vi, va po

1a khoi lugng riéng ctia nudce cat ¢ nhiét do do.

Tiép theo, 5,0g ché phém da diéu ché duoc nap vao binh chtra dugc san
xuét tir Teflon® va c6 dudng kinh 2cm va chiéu cao 2mm, va nap vao 10 duoc gia
nhiét dén 100°C trong 60 phut, va sau d6 nap vao 10 dugc gia nhiét dén 150°C
trong 60 phit sao cho thanh phan héa cirg duge bi dong cing, nho d6 tao ra san
phdm di hoa ctiing A. Do khdi luong riéng cua san phdm da hoa cling A bang cin

phan tich theo cach gibng nhu & trén.

Tu khdi lwong riéng ctia chat 16ng hoic rAn cta hdn hop va tir khéi luong
riéng ctia san phdm da hoa cing, tinh dugc ty 1€ co ngot thé tich ciia thanh phan

héa cirng dugc (Al) theo cong thirc dudi day.

Ty 1¢ co ngét thé tich = (1 - (khéi lugng riéng cta thanh phin héa cling
duoc (Al) trude khi hda cing) / (khdi lugng riéng sau khi héa cing) x 100

Ngoai ra, tinh ty 1€ co ngot thé tich cua thanh phan hoa cing dugc (Al)
duge st dung trong mdi ché pham nhya héa cing duge 2 dén 11 theo cach gidng

nhu & trén.

Ty 1& co ngot thé tich (%) ciia cac thanh phan hoa cing duge (A1) duogc st
dung trong ché phdm nhua héa cting dugc 1 dén 11 duoc trinh bay trong bang 3

bén dudi.
<Po ty 1é co ngot thé tich cta thanh phan héa cing duge (B1)>

Do ty 1& co ngot thé tich ciia mdi thanh phan héa cung duogc (B1) trong
bang 1 ma dugc hoa cimg bang anh sdng v6i thanh phan chét hoa cimg anh séng.
Tron thanh phan héa cing duge (B1) theo ham lugng dugc liét ké trong bang 1
trong ché pham nhua hoa ciing duoc 1 trong bang 1 sao cho tdng trong lwgng la
10,0g. Khudy hdn hop nay dong thoi gia nhiét néu cin thiét, va thém tiép 0,2¢
IRGACURE TPO san xuit boi BASF Japan Ltd, 12 thanh phan hoa cng 4nh séng

dugc, dé diéu ché hdn hop.

Khi hdn hop da diéu ché & trang thai 16ng & 25°C, thém hdn hop nay vao
xy lanh do 10mL, dé & phong & 25°C trong 6 gid, va sau d6 do khéi luong. Tinh

-57-



33623

khdi luong riéng tir thé tich va khdi lwong do duge thyc té. Khi hdn hop da didu
ché & trang thai rin ¢ 25°C, gia nhiét hdn hop nay va sau do lam ngudi dén nhiét
do phong dé tao ra chét rdn. Tinh khéi lugng riéng cua chat ran nay theo cach

giong nhu & trén.

Tiép theo, 0,15g ché phdm da diéu ché dugc tai vao binh chtra dugc san
xuét tir Teflon® va c6 dudng kinh 2cm va chiéu cao 0,5mm, va chiéu xa bing tia
niang luong hoat tinh tor dén halogen kim loai (lugng tiép xtic: 5.000 mJ/cm?) aé
héa cung thanh phan hoéa cing dugc, nhd d6 tao ra san phdm di hoa cing B. Do
khéi luong riéng cua san pham di hoa ctimg B bang can phan tich theo cach gidng

nhu & trén.

T khéi lugng riéng cua chét 16ng hoic ran cta hdn hop va tir khdi lugng
riéng cua san phidm da hoa cing, tinh ty 1§ co ngot thé tich cua thanh phan hoa

cirng dugc (B1) theo cong thic dudi day.

Ty 1& co ngot thé tich = (1 - (khdi luong riéng cia thanh phan héa ciing
duge (B1) trude khi hoa cung) / (khdi lugng riéng sau khi héa ctng) x 100

Ngoai ra, tinh ty 18 co ngét thé tich ctia thanh phan hoéa cang duge (B1)
duge st dung trong mdi ché phdm nhua héa ciung dugce 2 dén 11 theo cach gidng

nhu & trén.

Ty 1& co ngét thé tich (%) cha cac thanh phan hoa ctng dugc (B1) dugc st
dung trong ché phdm nhua hoa ctimg dugc 1 dén 11 duoc trinh bay trong bang 3

bén dudi.
<San xuat mang kho>

Pha lodng mdi ché pham nhua hoéa cing dugc 1 dén 11 v6i metyl etyl
xeton modt cach thich hop, va phu l1én mang PET (FB-50 san xuit béi Toray
Industries, Inc., 16pum) sao cho 16p pht ¢6 d6 day 40um sau khi siy kho, va sau

do6 sdy kho & 80°C trong 30 phut dé tao ra mang kho 1 dén 11.

<Ché tao 14t ban dan gia>
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Cit 1at ban dan silic ¢6 kich thudc 4 inch va do day 150um loai p c6 mang
SiO; 100nm dugc tao ra trén mot mat cia no, nhu dugce san xuat boi Canosis Co.,
Ltd., thanh céc chip ban din hinh vuéng 10mm x 10mm bang cach sit dung may
cit. Dat mang ¢b dinh tam thoi trén tdm dé phang dugc lam tir thép khong gi, va
dit cac chip ban din néu trén sao cho mit SiO; tiép xtc v6i mang cb dinh tam
thoi va sip xép cac chip 5 x 5 cach nhau 10mm doc theo hudng cdt va hang. Tao
16p chit bao ban din dang tim vuong 100 mm x 100 mm lén d6 sao cho cac diém
tdm cua ching vé co ban la can bang, va dac ép tp mong & 150°C trong 1 giv
bing cach st dung may ép nhiét. Dé thu dugc chit bao ban dan, dit san phim da
nhao tron chra cac thanh phén dugc liét ké bén dudi gitta hai tim c6 mang che
pht 50um (mang PUREX tur Teijin Limited), va tao thanh tdm day 200um bing

phuong phép ép tAm phang.

<Ché tao ché phdm chét bao ban din>

Tron 13n céc thanh phan sau ddy va gia nhiét trong mdy tron con ldn &
70°C trong 4 phut va tiép d6 & 120°C trong 6 phit, tong cong 1a 10 phut, trong
subt thoi gian tron hdn hop duoc tron néng chay trong diéu kién ap suét giam
(0,01kg/cm?) dé diéu ché san phdm nhao tron.

- Nhua epoxy naphtalen: 30 phan
(NC-7000 san xuit béi Nippon Kayaku Co., Ltd.)

- Nhua epoxy Bixylenol: 10 phan
(YX-4000 san xuét béi Mitsubishi Chemical Corporation)

- Nhua epoxy phenol novolak: 10 phan
(DEN-431 san xuét bdi The Dow Chemical Company)

- Anthraquino: 2 phan

- Cacbon den: 10 phan
(Cacbon MA-100 san xuit bdi Mitsubishi Chemical Corporation)

- Silic dioxit hinh cau: 500 phan
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(ADMAFINE SO-E2 san xuét bdi Admatechs Co., Ltd.)
- Chét lién két silan: 2 phan
(KBM-403 san xuit boi Shin-Etsu Chemical Co., Ltd.)
- 2-phenylimidazol: 2 phin
(2PZ séan xudt bai Shikoku Chemicals Corporation)
Tiép theo, mang cd dinh tam thoi bi boc ra khéi 14 mong thu duge va mit
sau dugc danh béng dé hoan thién hinh vudéng 100mm x 100mm va 14t ban dan

gia day 200um.

Trén mit mach ban din cua lat ban dan gia thu duoc, ché phém nhua loai
duong tinh c6 cac thanh phin sau day dé tao thanh 16p phan bd lai duge phu 1én
bang cach sir dung may phu quay, va sau d6 dugc nung trudce bang cach gia nhiét
& 100°C trong 20 phat. Sau khi nung truéc, 16p nhua nhay sang dé tao 16p phan bd

lai day 10um duogc tao thanh trén 14t ban dan gia.
<Pidu ché ché phdm nhya dé tao 16p phan bb lai>

Trude tién, hoa tan 2,2-bis(3-amino-4-hydroxyphenyl)-propan trong
N-metylpyrolidon, va cho phan tng & 0 dén 5°C vé6i 4,4’-diphenyl ete
dicarboxylic axit clorua trong N-metylpyrolidon, hop chit nay duogc thém nho giot
vao, nho dé téng hop polyhydroxyamit (tién chit cta polybenzoxazol) c6 trong
lugng phén tit trung binh 1a 1,3 x 10%.

Tiép theo, tron 14n cac thanh phan chira nhwa polyhydroxy amit sau day,
va loc dung dich da trdn béng ap suét qua bo loc Teflon® 15 3um dé diéu ché
thanh phin nhya dé tao 16p phan bb lai.

- Nhua polyhydroxy amit (Z2): 100 phan
- Nhya epoxy phenol novolak: 10 phan
(DEN-431 san xuit bdi The Dow Chemical Company)

- este cua axit 1-naphtoquinon-2-diazido-5-sulfonic: 10 phan
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(tén throng mai TPPA528 san xuit bdi AZ Ele(l:tronic Materials plc)

- Copolyme khdi kiéu Y-X-Y: 5 phan
(Nanostrength M52N san xudt boi Arkema S.A.)

- Chét lién két silan: 2 phan
(KBM-403 san xuat bai Shin-Etsu Chemical Co., Ltd.)

- y-butyrolacton: 30 phan

- Propylen glycol monometyl ete axetat: 120 phan

Tiép theo, chiéu xa 4nh sang lat ban dan gia theo kiéu dwong tinh v&i
lugng tiép xtc 500mJ/cm?, bing cach st dung HMW680GW (dén halogen kim
loai) san xudt bi ORC Manufacturing Co., Ltd., qua man che quang c6 mau in
gdm 18 tron 100um duoc bd tri trong trong ma tran chira cac buédc 16 400um, sau
d6 hién hinh bang dung dich chira nuéc TMAH 2,38 % trong lugng & 25°C trong
hai phut, tir d6 tao thanh 16p nhwa phan bd lai trong d6 mau in gém cac 15 tron
duoc hinh thanh. Sau d6, nung néng lat ban dan gia & 200°C trong mdt gid va sau
d6 lam ngudi dén nhiét d6 phong. Do d6, lat ban din gia thu duoc c6 phin cong
vénh dang 1d0m trén mat 16p nhya phéan bd lai. Mtc do cong vénh lom la 6mm &

tdm so v&i chu vi cda hinh vuong 100mm x 100mm.

Mbi mang trong sb cac mang kho thu dugce nhu trén dugc phu 1én mit cia
lat ban dan gia ma dbi dién v6i mat trén d6é cac mach dién duoc tao thanh (tc 13,
mat trén dé 16p nhua phén bd lai dugce tao thanh), béng cach st dung may can
chan khéng. Tiép d6, héa cung mang kho nay trong diéu kién tiép xtc két hop va
diéu kién gia nhiét duoc chi ra trong bang 2. Trong trudng hop tién hanh budc
tiép xtic trude bude gia nhiét, boc mang dd ra sau bude tiép xuc, va sau do tién
hanh budc gia nhiét. Tién hanh cac budc cta phan ung hoa cung trong bang 2

theo thr tu 1, 2, va 3.
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Puong ngang (-) trong bang 2 thé hién ring budc twong tng khong duoc
tién hanh. UV1, UV2, UV3, UV4, va K1 trong bang nay thé hién cho cac diéu
kién hoa ciing dugc mo ta dudi day.

UV1: chiéu xa diy da v6i 3.000 mJ/ecm? trong diéu kién 25°C st dung dén
halogen kim loai

UV2: chiéu xa diy du véi 2.000 mJ/cm? trong diéu kién 25°C st dung dén
halogen kim loai

UV3: chiéu xa diy du véi 1.500 mJ/cm? trong diéu kién 25°C st dung dén
halogen kim loai

UV4: chiéu xa chip ban din nhung chi qua man c¢6 miu in v&i 2.000 mJ/cm?
trong diéu kién 25°C sir dung dén halogen kim loai

K1: gianhiét & 170°C trong mot gio
<Do d¢ cong vénh cta lat ban dan gia>

Sau khi 16p hiéu chinh cong vénh duoc tao thanh trén 14t ban dan gia bing
cach hoa cirng mang kho nhu da md ta & trén, do muc do cong vénh cua lat ban
dan gia. Do mtrc d6 cong vénh & 25°C bang thudc cip moé dai. Lat ban din gia
duoc x4c dinh 12 tét (O) khi mtc do cong vénh & tim nam trong khoang +2mm so
v6i hai diém trén chu vi cua lat ban din gia. Lat ban dan gia duoc x4c dinh 1a A
khi mic d§ cong vénh nam trong khodng +2 dén 3mm, va dugc xac dinh 13 kém
(%) khi mt@c d0 cong vénh vugt qua £3mm. Khi dugc xéc dinh 1a x, lat ban dan

"gi4 khong duoc dem di thuc hién céc danh gia tiép theo. Cac két qua danh gia

duoc thé hién trong bang 3 sau day.
<Kiém tra do tin cdy trén 14t ban dan gia>

Lat ban dan dat két qua tét trong danh gia d6 cong vénh duoc mé ta & trén
dugc cit thanh cac chip. Thuc hién kiém tra d tin cdy trén moi 10 mau trong mot
didu kién thong qua bai kiém tra kha ning chiu nhiét han (10 gidy & 260°C, ba
lan) va 500 chu ky nong-lanh (médt chu ky duge tao thanh luc dé miu ¢ -40°C
trong 15 phut va sau d6 dé chung & 125°C trong 15 phut). Tiép do, quan sat mat

cat ngang cua lat ban dan gid dudi kinh hién vi. Kiém tra cac duong ranh gidi tai
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d6 ché phidm nhya hoa cing dwoc dinh vao dé tim xem liéu 14t ban dan co bi 13i
c¢6 phan bong ra hay khong. Lat ban ddn dugc xédc dinh la chip nhan dugc (O) khi
khong miu nao trong sé mudi miu bi bong, trong khi miu ban din duoc xéc dinh
1a khong chdp nhan duoc (x) khi it nhat mot trong s6 muoi mau bi bong. Két qua

danh gia dugc thé hién trong bang 3 dudi day.

Bang 3

Hang muc Mang khd (ché pham nhua héa ctimg dugrc)
danh gia 1 (23456789 10| 11
Ty 18 co ngdt thé

vl IEIEICI I P EI B
dugce (A1)
Ty 18 co ngot thé

tich cia thanh 1 1y ) og ) g | g | g [16]23| 7| - | 23

phan hoéa cing
dugc (B1)

Hiéu chinh d6
cong vénhcualat | O | OO O[O |O | O | O | A | x | Bong
ban dan gia

b0 bam dinh cua
chip ban din

Nhu thdy rd rang tir bang 3, lat ban dan gia véi 16p hiéu chinh cong vénh
dugc tao ra bang cach hoa cung cac ché phidm nhua héa ciang duge 1 dén 8 bang
cach st dung cac phuong tién hoa cing khac nhau, trong d6 mdi ché pham nhuya
héa cing duoc 1 dén 8 chira thanh phin hoéa cimg dugc trai qua qua trinh co ngot
thé tich thong qua phan Gng héa cing va thanh phan hoéa cing dugce khéc trai qua
qua trinh co ngét thé tich théng qua phan tng hoéa cung khéc, tao ra két qua tot
v6i kha nang hiéu chinh cong vénh dugc nang cao va khong tim thiy 18i bong tréc
trong budc gia nhiét tiép theo trong qua trinh gin chit ban din hoic danh gia do

tin cay.
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Ngugc lai, 14t ban dan gia véi 16p hiéu chinh cong vénh dugc tao ra béng
cach st dung cac ché pham nhua héa cing dugc 9 dén 11 riéng r&, mdi trong s6
nay chra thanh phan hoa cing duoc trdi qua qua trinh co ngot thé tich thong qua
phan Gng hoa cting, nhung khong chtra thanh phan héa ciung dugc khac trai qua
qua trinh co ngot thé tich thong qua mot phan ing hoa cling khac, khong di kha
ning dé hiéu chinh cong vénh. Sau khi dugc dua t6i cdc phan tng tiép theo dé
nang cao kha nang hi¢u chinh cong vénh, ca lat ban dan gia nay gy ra cac 1di
bong troc duoc tim thdy trong budc gia nhiét tiép theo trong qua trinh gdn chat
ban din hodc danh gia do tin cdy. Cu thé, 14t ban din gia c6 16p hiéu chinh cong
vénh duoc tao ra béng cach st dung ché phém nhua héa cung dugc 11 bi bong

troc mot phén 16p hi¢u chinh cong vénh, luc dé lat ban dan dugce xac dinh 1a kém.
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YEU CAU BAO HQ
1. Ché pham nhya hoa ciing duoc c6 thé hoa cing qua it nhét hai loai phan ung

héa cing, ché phdm nhua hoa cling dugc bao gbém:

thanh phin hoa cing duoc (Al) co ngot vé thé tich qua mot phan g héa
cung; va

thanh phan hoa cing dugc (B1) co ngot vé thé tich qua mdot phan ng héa

cung khéc, trong dé

mot phan (rng hda cing l1a phan Gng truing hop md vong ion hodc phan mg
tring hop cong lién tiép, va phan ung héa cimg con lai 1a phan tng trung hop cong

gdc,

trong d6 ty 16 co ngét thé tich A (%) ctia thanh phin hoa cting duge (A1) ma
dugc hda cliing qua phan ng trung hop mé vong ion hodc phan ung tring hop cong
lién tiép dé co ngot vé thé tich ndm trong khoang 0 <A <7, va

trong do ty 18 co ngot thé tich B (%) clia thanh phan hoa cing dugc (B1) ma
duoc hoa cing qua phan tng tring hop cong gdc dé co ngét vé thé tich nam trong
khoang 5 <B <30, va

trong do6 ty 18 co ngot thé tich A va ty 1& co ngot thé tich B théa man biéu

thirc sau:
A <B.

2. Ché pham nhua hoa cimg dugc theo diém 1, trong d6 phan tng trung hop mé
vong ion hodc phan Gmg tring hop cong lién tiép 1a phan ting tring hop md vong ion
nhiét hodc phan tng trang hop cong lién tiép nhiét, va phan Gng tring hop cong

gbc 1a phan Gng trang hop cong gdc bing anh sang.
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3. Ché phdm nhua héa cung dugc theo diém 1 hoidc 2, trong d6 ché phdm nhua c6
thé hoa cimg duoc duoc dung dé tao ra 16p hiéu chinh cong vénh ma dugc bd tri
trén bé mit déi dién v6i bé mit ma 16p phan bd lai ctia bao géi ding cho 14t ban din

c6 chan mo rong duoc bo tri trén do.
4. Bao g6i dung cho 14t ban dan c6 chan mé rong bao gom:

chip ban dan, trong d6 mach dién dugc tao ra trén mdt mit cua chip ban dan

nay,

chat bao dé lam kin chip ban dan sao cho dé 19 it nhat mdt cuc cuia mach dién

trén mat ma mach dién dugc tao ra,
16p phéan bo lai dugc bo tri trén mat tao mach dién cua chét bao; va

16p hiéu chinh cong vénh dugc bo tri trén mat cua chat bao, mat nay doi dién

v&1 mat ma 16p phan bo lai duge bo tri trén do,

trong d6 16p hi€u chinh cong vénh bao gom san pham da héa cung cua ché

phdm nhua hoa cting dugc theo diém bit ky trong s6 cac diém tir 1 dén 3.
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