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(54) HE TH6NG VA PHUONG PHAP DE IN HAI CHIEU THEO KHUON IN BA
CHIEU

(57) Sang ché dé cap dén phuong phap in 2D dua trén khuon in 3D, bao gdm viéc
tao ra khudn in duge chu thanh béi nhidu sei thim hit duge thim mau theo sau mau
in, ma mdi khi dugc l&p ghép va dugc tao hinh thanh ban in, c¢6 thé duge cit ngang,
bai vay thu dugce nhiéu ban in y theo mAu in. Sang ché con dé cép dén khuon in, duoc
cAu thanh bdi ban in (1), trong d6 mot phuong 4n tuong trr dwgc cdu thanh béi nhidu
dng 15 thong (2) c6 16 thong c6 thé duoc dién ddy phin tr mau va trong phuong an
khac tuong tu dugc ciu thanh béi cac dng dic. Sau khi phan tir mau cing 18n va ban
in (1) hoa ran, ban in lic héa rén c6 thé dugc cit ngang song song véi mit in (4) thanh
nhidu 14t cit (5) ma s& phu thudc vao sb lugng yéu ciu clia cac bién hiéu quang céo,

cac ap phich hodc cac bi€u ngir trong so céc loai khéc.
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Linh vue k§ thuit dwoc dé cap

Sang ché @& cap dén hé thdng va phwong phéap in hai chiéu (2D) theo khuén in
ba chiéu (3D), bao g61n viéc tao ra khuodn in duge cdu thanh boi nhidu soi thdm hut
duoc thAm mau hoic céc 16 thong dang 6ng duoc thAm mau, theo sau mau in, ma, mdi
khi dugc ldp ghép va duoc tao hinh thanh ban in ¢6 thé duoc cit ngang thu dugc nhiéu

tAm dugc in y theo mau in vira noi.
Tinh trang ky thuit cia sang ché

Pé in s lugng 16n cac ap phich, cac tranh ¢b dong va cac biéu ngit quang cdo
trong s6 rit nhiéu céac loai khac, trén vat liéu duogc lva chon trude 1am nhiém vu khuén
in hai chidu (2D), cic may c& 16n thuong duoc sir dung 6 cac kiéu phuong tién in
khac nhau, phun hodc thAm hat muc hodc ph?m t& mau khac duge st dung trong in
opxet truyén thdng, in lua hodc in k¥ thuat sd. Cac phwong phap in nay dugc biét ro

trong linh vuc k§ thuét nay.

Khi céc ban in ¢6 so lugng 16n dugce yéu cau, cic may in nay thudong dugce st

dung kin thoi gian, 1am viéc ngay va dém de dat duogc so lugng in theo yéu cau.

Trong tinh trang cua linh vuc k¥ thudt nay, c6 mdt vai tai liéu sang ché chi ra
cac dang in khac biét. Vi dy, cong bd don Canada sé CA 2685673 (Gregory) ngay 13
thang 11 ndm 2008, bdc 10 mot hodc nhiéu loai trong sb cac 16p git myc dung cho
t4m pand hién thi nhin thiy theo mot chidu va cac phuong phép lién quan. Trong vi
du, khung in bao gf“)m tAm pand dugc duc 16 duogc 1am bﬁng vat liéu mém déo. TAm
pand duoc duc 16 ¢6 bé mit trude, bé mit sau va nhidu 18 duc kéo dai tir bé mat trude
dén bé mdt sau. Lép muc in duge gitt lai va dugc dinh vi trong tAm pand duge duc 16.
Phuong tién gitt muc in bao g@)m vat li¢u ma gift hodc thdm hat muc thira dua vao su
4p hinh anh dugc in vao bé mit trude ciia tAm pand duge duc 16. Huéng quan sét 1a
chi theo mdt chidu cia tm pand, va né ciing c6 thé bao gdm 16p bong tach hoic 16p

nén, hodc ca hai 16p do.
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Cong bd don Chau Au s EP 1456030 (Lorch et al) ngay 15 thang 9 nim 2004,
boc 16 phuong phap ché tao cac kiéu in dng dong va viée sir dung céc kiéu in 6ng
dbng nay. Theo tai lidu nay, da c6 d& xuét truc in ¢6 nhiéu 15, va cic cu tric duoc ciu
thanh boi it nhét vat lidu in c6 thé tach roi duoge tao ra & day, dé tao cac khuon in
tuong ng v6i cac dic trung mau sic cta hinh anh s& dugc in, trong d6 it nhit chat
16ng m& dau c6 d6 nhét thip cua vat lidu in dugc cip vao khudn in bang thiét bi phun
muec in, chit 16ng héa rén d& tao thanh vat liéu in. Sang ché cling dé cap dén cac cac
kiéu in 6ng ddng duoc ciu thanh bai truc in ¢6 nhiu 18 va c6 céac céu tric, ma duge
ché tao trong céc 15 dé tao khudn in twong mg véi cac dic trung mau sic ciia hinh thé
duogc sao chép va duge lam b%lng vét liéu in c6 thé tach roi duge. Sang ché dé cap dén
viée sir dung kiéu in éng ddng cua kiéu dugce d& cap & trén, bang phuong phép trong
d6 kidu in duoc cu thanh béi muc in ma khong anh hudng 1én vat lidu in, vat liéu
duoc in va ban in khéng dugc loai bd ca vé ly tinh 14n hoéa tinh sau khi vat liéu in

duoc in.

Coéng bd don My s6 US 2005/0188868 (Beisswenger) ngay 1 thang 9 nim
2005, boc 16 phuong phap in khic c6 cac 16 chira muc in trong bé mit ciia céc tryc in
chuyén dung cho k¥ thuét in dng déng. Qua trinh in khic dugc tién hanh sao cho cac

16 dugc tao ra theo s6 lugng céc diém di xac dinh trude ctia hinh énh dugc in khic.

Coéng bb don Tay Ban Nha s6 ES 2188425 (Rojo) ngay 16 thang 6 nam 2003,
boc 16 khudn dac chit cho céc bién chi dudong. Khuén dic chir vira ndi bao gdm khudn
in duoc tao ra c6 nhiéu 15 thong dugce bb tri duéi dang mét ludi déu dan va tao ra &
phén bén trong ctia cic 16 phwong tién din 4nh sdng ma c6 thé tiép can céac 16 thong
qua céc thiét bi thu va quan sat duge thong qua cac may khuéch tan. Vi muc dich tao
ra dong chay déu man chin c6 thé duoc tao ra trén mit trude ciia khudn in, ma c6 thé

duoc lién két vai cac bd loc khi viée str dung mau 1a can thiét.

Khong mot tai li€u nao trong so cac tai li€u dugec md ta & trén boc 10 hé théng
va phwong phdp in hai chiéu theo khuon in ba chiéu, trong d6 mdi khi duoc in, khuon
in ba chiéu vira néi c6 thé duogc cat ngang, thu duoc nhiéu tim dugc in nhanh hon rét

nhiéu so v6i céc hé théng thong thudng duge biét cho dén hién nay.



19499

Ban chit ky thuét ciia sang ché

Sang ché dé xudt cach thirc in khac biét, bao gdbm hé théng va phuong phép in
hai chiéu, st dung khuon in ba chiéu, bao g61n viéc tao ra khuodn in duoc c4u thanh
b&i nhidu soi thdm hit duoc thdm mau hoic nhiéu 16 thong dang 6ng duoc thim mau,
theo sau mau in yéu cau. M3i khi cac soi thim hut duoc thAm mau hogc cac 15 thong
dang éng vira noi duge dién déy cac mau khac nhau y theo mau duoc dinh rd cho ban
in, ban in ba chiu dugc tao thanh, tao ra mit dwgc in nhu mit trude cua ban in, dé khi
tao ra nhidu 14t cit ngang trong ban in vira néi, song song véi mit trudce, nhiéu tim

dugc in chtra dung mau in vira néi dugce tao thanh.

Sang ché dé cap dén hé thdng va phwong phap in hai chidu (2D) theo khudn in
ba chiéu (3D), bao gém viéc tao ra khudn in dugc cdu thanh boi nhidu soi thAm hit
duoc thAm mau hodc céc éng ndng duoc thAm mau, theo sau miu in, ma mdi khi duoc
1ip ghép va duge tao hinh thanh béan in, khi duoc cit ngang, nhiéu tAm duoc in chira

dung mau in vira n6i duoc tao thanh.

Trong mdt phuong én trong sd cac phuong an clia sang ché nay, khuon in duge
tao ra boi ban in, bao gdm nhidu 6ng 15 thong, trong d6 mdi éng 1 thong co 18 thong,
duoc dién déy phén tr mau, chrfmg han muc in hodc loai twong tu, thich hop 1a loai
dan dinh, cac son acrylic, cac polyme dugc thdm mau trong sb cac loai khac, chay vao
15 théng vira néi, sao cho khi phan tir mau vira néi tré nén khé, ban in tré nén ctng.
Qué trinh dién ddy phan tir mau vao timg 6ng 15 thong trong sb cac dng 16 thong theo

sau mau in, duoc thiét 1ap trudc cho mit trude ctia ban in.

Sau khi phén t& mau tré nén cing va ban in dugc hoa rdn, ban in ¢6 thé dugc
cit ngang song song v&i mit in, thanh nhiéu l4t cit ma s& phu thude vao sb luong yéu
cdu cac 4p phich, cac tranh cd déng va cac biéu ngit quang cdo. Béan in ciing co thé
duoc cit thanh cac tAm pand c6 chidu day khac nhau dé, dé lam gian trién 1dm hoic

gian quang cdo hodc céac ket cau khac.

Trong phuong an khéc cia sang ché, cac ong 10 thong c6 the dugc thay thé
bang cac ong dic, cdc mau ciia cic ong duoc lua chon trudc y theo mau in va duge

ghép lai y theo mau in vira noi.
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Mo ta van tat cac hinh vé

Céac hinh v& kém theo dugc dua vao de tao ra sy hi€u bict tot hon sang ché, cac

hinh v& cdu thanh mot phan ctia ban mo ta ndy va ciia mot sé phuong an wu tién.
FIG. 1 thé hién hinh v& phdi canh ctia ban in theo 3D, dugc in theo 2D;
FIG. 2 thé hién céc 14t cit ngang duoc tao ra trén ban in ctia FIG.1;

FIG. 3 thé hién cac chi tiét dang 6ng 15 thong cdu thanh nén ban in cia sing

ché nay, dugc dién day muc in;

FIG. 4 thé hién c4c chi tiét dang 6ng 18 thong céu thanh nén béan in cta sang

ché nay, dugc dién diy phan tir thAm hut, dé tham hat muyc in;

FIG. 5 thé hién phuong 4n th hai clia sang ché nay, trong d6 cic chi tiét dang

ong cau thanh nén ban in cla sang ché la dic va dugc thaim mau trudc;

FIG. 6 thé hién cach thirc phan bd thir nhit theo mat cit ngang cta cac chi tiét

ong cau thanh nén ban in ctia sdng che;

FIG. 7 thé hién cach thirc phan b thir hai theo mit cit ngang ciia cac chi tiét

ong cau thanh nén ban in theo sang che;

FIG. 8 thé hién cach thirc phan bd thir ba theo mat cit ngang ciia cic chi tiét

ong cau thanh nén ban in theo sang ché;

FIG. 9 thé hién cach thirc phan b thir tu theo mit cét ngang ca cdc chi tiét

ong cau thanh nén ban in theo sang che;

FIG. 10 thé hién cach thirc phan bd th nim, c6 phuwong tién mong ria va ranh

ria, theo mat cat ngang cua céc chi ti€t Ong cau thanh nén ban in theo sdng chg;

FIG. 11 thé hién cach thirc phan bd thit sau, c6 phwong tién mong ria va ranh

ria, theo mat cdt ngang cuia cdc chi ti€t ong cau thanh nén ban in theo sang che;
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FIG. 12 thé hién mot s6 vi du vé cdt ban in cda phuong tién dang 6ng cau thanh
nén ban in theo sang che, cac bién doi clia cdt ban in duge dinh hudéng dé danh dau

cac vung cdt;

FIG. 13 thé hién nhidu c6t ban in ciia mdt phwong tién dang bng trong sé cic

phuong tién dang 6ng cAu thanh nén béan in theo sang ché, duoc thé hién trén FIG. 13;

FIG. 14 thé hién su sip xép dang thing clia cac chi tiét 6ng cAu thanh nén ban

in;

FIG. 15 thé hién su sép xép dang xoén dc duge thé hién trén FIG. 14 dé ciu

thanh nén béan in;
FIG. 16 thé hién ban in dugc tao ra trén FIG. 15, ¢ miu in;

FIG. 17 thé hién su tao thanh ban in ba chidu, duoc tao ra nhd ban in cla séng
ché, dé cAu thanh nén cac hinh bong cia cic ddi twong hodc cic nhan vit theo ty 1¢

kich thudc thuc;

FIG. 18 thé hién tim gidy dugc tao ra boi cac ving thdm hat va dugc dinh ranh

gi6i boi ving khong thdm hut;

FIG. 19 thé hién hinh v& phdi canh cta chdng gdm nhidu tim gidy dugc thé

hién trén FIG. 18;

Fig. 20 thé hién hinh v& phéi canh ciia ban in dugc tao bsi cic tAm gidy trén

FIG. 18 va 19;
FIG. 21 thé hién hinh v& phéi canh cuia ban in duogc tao ra béng dau dun ép;
FIG. 22 thé hién ban in ctia sang sang ché c6 miu dugce in;
Fig. 23 thé hién viéc cit ban in ctia FIG. 22 dé tao ra nhiéu tdm duoc in;
FIG. 24 thé hién viéc cit ban in cua FIG. 1 dé tao ra cac tAim pand dugc in;

FIG. 25 thé hién viéc cét ban in ciia FIG. 22 dé tao ra cac tim pand duoc in;
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FIG. 26 thé hién hinh v& phdi canh cta ban in cta sang ché c6 mau duge in c6
hinh dang cta hinh béng nhéan vat, trong d6 cac khong gian bén ngoai hinh bong vira

noéi dugc dién day chat li¢u lam yéu di vat liéu ban in;

FIG. 27 thé hién hinh v& phéi canh cua viéc cit ban in cia FIG. 26, tao thanh

céc tam pand d¢ tao ra hinh bong ctia céc nhan vét;

FIG. 28 thé hién hinh v& phéi canh tdm pand duoc cit cia FIG. 27, trong d6 vt

liéu bén ngoai hinh béng bi 1am yéu di;

FIG. 29 thé hién hinh v& phdi canh cta hinh béng nhan vat duoc tao ra boi tim

pand cia FIG. 28;

FIG. 30 thé hién hinh v& phi canh ctia ban in ctia sang ché c6 mau duoc in co
hinh dang ctia hinh bong nhén vét thi nhat ¢ vi tri binh thuong va cing nhan vat d6 ¢
vi tri duge ddo ngugc, trong d6 cac khong gian bén ngoai cuia cdc hinh bong vira noi

dugc dién day chat li¢u lam yéu di vét li€u ban in;

FIG. 31 thé hién hinh v& phdi canh hinh béng ctia ngudi, duge tao ra thanh hai

hinh gidng nhau, dé tao ra tranh c6 dong tw ding duoc;
FIG. 32 thé hién vi du cta viée sit dung céc ban in dugc in cta FIG. 25;
M ta chi tiét sang ché

Sang ché d& cap dén hé théng va phwong phép in hai chiéu (2D) theo khuén in
ba chiéu (3D), bao gém viéc tao ra khudn in duoc lam béng nhiéu sgi thAm hat duoc
thAm mau theo sau mau in, ma mdi khi duge 1ip ghép va dugce tao hinh thanh ban in

c6 thé duogc cdt ngang, boi vy thu dugc nhidu tim duge in y theo mau in vira noi.

Trong phuong 4n thit nhit cia sang ché, theo nhiing gi duge duoc minh hoa
trén FIG.1 va FIG. 2, khuon in vira n6i dugc tao ra bdi ban in (1) bao gém nhiéu 6ng
18 thong (2), trong d6 mdi 6ng 16 thong (2) ¢6 16 thong (3), dugc dién day phan tir mau
(6), ching han muc in hodc chit twong tu, thich hop 13 loai dan dinh, chay vao 15
thong vira noi (3) dé khi phan tir mau duoc kho, ban in (1) tré nén cimg chic. Mdi 15

thong 1am nhiém vu 13 khudn in cho phan tr mau. Qua trinh dién ddy phéan tir mau (6)

7-



19499

vao ting ong 15 thoéng trong sb cic 6ng 15 thong (2) theo sau mau in, dugc thiét 1ap

trude d6 cho mat trude (4) cia ban in (1).

Sau khi phan tt mau tré nén cimg va ban in (1) dwoc héa rin, ban in c6 thé
dugc cat ngang song song voi mit in (4) thanh nhiéu 14t cdt (5) ma s& phu thude vao
s0 lugng yéu cau cac ap phich, cac tranh ¢ dong va céc biéu ngit quang cdo, trong s6

céc loai khac.

Céc bng 15 thong (2) duoc dién day phan tir mau (6), mau sic clia phan tr mau
c6 thé thay ddi cho timg 15 thong (3). Nhu dwge minh hoa trén FIG. 3, c4c 16 thong
thir nhét (3) dwoc dién diy mot mau (C1), cac 15 thong thir hai (3) duge dién day mot
mau (C2), cac 15 thong thtr ba (3) dugc dién ddy mot mau (C3), va cac 16 thong thir tur
(3) duge dién diy mot mau (C4). Qua trinh dién ddy vdi cac mau khac biét vao cac 16
thong khéac nhau (3) cuia mit in trude (4). ctia ban in (1) tiép tuc cho dén khi cac mau
vira n6i phit hop v6i mau da dinh sin cho mit in truéc vira néi (4). Mbi 16 thong (3)
c6 thé duge bién thanh “diém anh” in, ma c6 thé theo sau méu in twong tu clia may in
truyén théng. Mau sic phan tir mau (6) c6 thé thay dbi cho ting 156 thong (3) duoc
dién dy dé tao ra miu in, hoic néu khong, phan tr mau c6 thé dugc gitt trong nhém

céc 15 théng (3) dé tao ra diém anh 16n hon.

Diéu nay dugc dua trén in Opxet truyén thong, in lua hodc in k¥ thuét s, trong
d6 mau luc lam, mau do tuoi, mau vang va mau den (CMYK), cling dugc goi 1a cach
in bén mau, két hop su pha mau cua bdn mau vira n6i dé tao ra tit ca cac mau sic
mong mubn. Khi quan sat ban in béng kinh IUp hodc bo dém diém anh, chi bdn mau s&
dwoc nhin thdy trong ban in, nhung néu quan sat tir khoang cach xa hon bén mau nay

tré nén dugc hoa trdn theo kha nidng nhin va hang trdm mau s€ xudt hién.

Mot sb birc in bing lua thdm chi c6 diém anh du 16n, trong d6 c6 thé quan st

nhin thoang qua dugc b gom céc diém mau CMYK khoéng chung 1 mm moi diém.

Trong trudng hop cta sang ché, cic mau truyén thong gidng CMYK c¢6 thé thu
duoc bang cach dién day céc 16 thong (3) v6i cac ty 1€ va cdc vi tri khic nhau, tao ra,

két qua 13, rat nhiéu mau sac dugce nhin tir tim xa, twong ty vo1 in truyén thong.
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Trong mot phuong 4n trong sd cac phwong an ciia sang ché, cac lat cit (5) 6
thé ¢6 kich thudce 16n, ching han, cic ban in ¢& 16n, trong d6 phan tir mau (6) dugc sir
dung trong ban in (1) ¢6 cic mau (C1, C2, C3, C4), ¢ thé dugc két hop véi cac mau
sic co ban theo cac mat d6 mau khac nhau béng s6 luong cdc 6 mau, qua do, nho céac

méat do vira noi co6 thé thu duge mau mong muodn cda di€ém anh cia mau in.

Trong phuong 4n khic ciia sang ché, cac bng 15 thong (2) c6 bén trong 16 thong
(3) phén t&r thAm hut (7), sao cho phan tir mau (6) vira néi, khi dang & dang 16ng, chay
qua phén tir thdm hat vira n6i (7) qua tat ci phan bén trong clia bng 18 thong (2), nho
hiéu tng mao dan hodc su thdm hut. Cac dng 16 thong (2) c6 thé duge dién day soi

thAm hut, chit xdp thAm hat hoic chét tuong tu.

Trong phwong 4n khac ctia sang ché, cic dng 18 thong co thé duoc thay thé
bing cac dng dic (8), mit cit ngang ctia 6ng 16 théng (7°) da duge thdm mau bai mot
s6 mau (C1, C2, C3, C4) ma dugc lya chon trude d6 y theo mau in va dugc ghép lai y
theo mau in vira néi. Mt cit ngang vira néi (7°) 12 twong duong véi khudn in cho

phan tir mau (6) mang cac mau (C1, C2, C3, C4).

Céc 6ng 13 thong (2), cling nhu cac dng dic (8), sau ddy dwgc goi chung 14 céc

ong (2, 8), ¢6 thé cd cac hinh dang va su sdp x€p dugc bieén doi.

Trén FIG. 6, ban in (1) duoc tao ra bdi cac ng (2, 8) cb mit cit dang tron. Cac
duong 6ng tao thanh ban in (1) duge gbi chdng timg 6ng 1én nhau, 1am giam khe ho
duoc tao ra gitta dudng tron va dudng tron, nhu duge thé hién trén FIG. 1 dén 5. Trén
FIG. 7, ban in (1) dugc tao ra boi cac 6ng (2, 8), tiét dién cia 6ng 1a hinh Vu-éng, mot
dng duge bd tri nim chdng trén dng khac, tao ra kiéu sap xép c6 cac cdt va cac hang
duoc thing nhau. Trén FIG. 8, ban in (1) duoc tao ra bai cac 6ng (2, 8) tiét dién cia
dng 12 hinh tam giac. Trén FIG. 9, ban in (1) duoc tao ra bdi cic éng (2, 8) tiét dién
ctia 6ng 13 hinh luc gidc, ciu thanh nén mit in truée (4) theo hinh dang t6 ong. Trén
FIG. 10, ban in (1) dugc tao ra bdi hai loai éng (2, 8), trong d6 éng bi bao thir nhét (8)
thich hop 1a c6 tiét dién hinh vudng, c6 trén mdi mit bén cia hinh vudng vira néi,
phuong tién lip khép bi bao (10); va trong d6 dng bao thir hai (9) thich hop 1a c6 tiét

dién hinh vudng, cé trén moi mét bén cda hinh vudng vira ndi, phuong tién lap khop
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bao (11). Trong trudng hop nay, trén bdn mit bén ctia mdi dng bi bao (8) duge lip
bbn bng bao (9), tin dung muc dich cia phwong tién 1ip khdp bi bao (10) va phuong
tién lap khép bao (11) cira mdi dng (8, 9). Trén FIG. 11, ban in (1) dugc tao boi loai
bng duy nhit (2, 8), trong d6 6ng vira n6i 13 dng bi bao-bao (12) (male-female tube) co
thich hop 14 mit cit ngang dang hinh vudng, ¢ trén hai mit bén ké nhau hoc trén hai
mit bén dbi dién nhau, phuong tién lép khép bi bao (10); va trén hai mat bén nguoc
lai k& nhau twong tng hodc trén cac mit bén nguoc lai d6i dién nhau, c6 phuong tién
lap khdp bao (11). Trong truong hop ndy, cic bng bi bao-bao (12) dugc lip ghép timg

bng bi bao-bao xép chdng 1én dng khac va timg Sng bi bao-bao xép canh ng khac.

Déi voi trudng hop cla cac dng 16 thong (2), ching c6 thé duge tao thanh ban
in duy nhét (1), sin sang dé dugc dién day phan tir mau (6). Trén FIG. 12 dugc minh
hoa bdn vi du cua cot cia phuong tién dang dng, trong d6 mdi dng 16 thong duoc lap
ghép mot dng xép chdng 1én dng khéc, ciu thanh nén khdi lip ghép duy nhét, va trén
FIG. 13 dugc minh hoa ban in lam xong (1), dugc tao bdi vi du thir nhét duoc thé hién

trén FIG. 12.

Do nhitng di€u noi & trén, phuong tién in 3D c6 thé dugce ché tao san va duoc

14p ghép sin trude khi dugc dién day phin tr mau (6).
Vit liéu thich hop c6 thé 1a cac polyme, xenluloza hodc cht tuong tu.

Trong phuong an khac cia sang ché, cac dng 18 théng (2) hoic cac dng bi bao
(8) ¢6 thé dugc ldp ghép bang chét dinh két, nhiét néng chay hodc siéu cao tan, trong

s6 cac hé thdng khac da biét dén trong linh vuc k§ thuat nay.

Tham chiéu dén FIG. 14, FIG. 15 va FIG. 16, ban in (1) clia sang ché c6 thé
duoc tao ra theo kiéu tuyén tinh bang cach sip xép cic dng (2, 8) mdi éng ndm canh
bng khac, duge dit k& nhau. Mau in (13) duge ciu hinh trong cac 6ng (2, 8), ma khi
duoc lan, theo sau méu lan (15) hién thi mau in (13) trén mit (4) cta ban in. Méu lan
vira n6i c¢6 thé dang hinh luc gidc, nhu duge thé hién trén FIG. 15, hodc hinh chit chi,

hoic hinh dang khac dugc lam thich (mg v6i miu in s& duogc hién thi.
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Trong phuong 4n khac ban in c6 thé dugc tao boi chdng gidy, gidy c6 thé 1a
xenluloza hodc ngudn gbc polyme, nhu dugc thé hién trén FIG. 18 dén FIG. 20. Mbi
tAm gidy (17) c¢6 cAu triic duge tao béi nhiéu ving thim hat (18) dugc dinh ranh gi6i
b&i cac ving khong thdm hut (19). Nhiéu tdm gidy nay (17) duge xép chdng va duoc
14p ghép, vi du boi vé boc (20) dé cdu thanh nén ban in cla sdng ché, qua do tao ra
mit in trude (4). Trong trudng hop ndy, phan tr mau (6), c6 thé 1a muc in déi vai
trudng hop nay, duge bd tri trong ving thAm hit (18), ma, nhd mao din, dugc phan
b6 v& phia cac tdm gidy (17) dugc dinh vi & bén trong bén in. Phéan tir mau khong
duoc hoa tron voi nhay, do mdi ving thdm hut (18) duge dinh ranh gi6i boi cac ving

khong thdm hut (19), qua d6 cho phép tao ra mau in phia bén trong cta ban in (1).

Tfong phuong 4n khac ctia sang ché, co thé tao céc tranh ¢ dong c6 cac hinh
bong cua cac ddi tuong hodc cac nhan vat, theo ty 18 kich thude thuc, dé bd tri chung
tai cac diém ban hang, ching han. Trong phuong 4n nay, dugc thé hién trén FIG. 17,
bién dang cuia ban in hinh béng theo mong mudn trong ban in (1), cac khong gian bén
ngoai (16) ctia mau in (13) dwgc dién ddy chét lidu lam yéu di vét liéu cta ban in, dé
mdi khi ving mong mudn dugc ctimg, phin con lai dugc loai bo bing co hoc, phan
con lai d6 tach khéi ban in ctng, tao ra ban in in ¢6 hinh dang cta cac hinh bong cua
cac dbi twong hodc cac nhan vat theo ty 1€ kich thude thuc, ma trén FIG. 17 dugc biéu
thi béng miii tén hudng sang phai. Néu ban in (1) dugc tao ra bai vat liéu nhua chéng
han, chét liéu c6 thé 13 dang chit 1am lodng ma lam yéu di cac thanh cua cac dng 18
thong (2) ctia phin khong gian bén ngoai (16) dé c6 thé d& dang pha bo n6 khoéi cac

dng (2) chira dung phén tir mau dé tao thanh mau in (13).

Trén FIG. 26 dén FIG. 31 dugc thé hién sy cdu thanh thyuc t& cia hinh bong

nhan vat.

Trong ban in (1) mAu in c¢6 hinh dang cia hinh bong nhén vat (13) dugce tao ra
trong mit trudc (4), trong d6 cac khong gian bén ngoai (16) ctia hinh bong nhén vat
(13) duge dién ddy chét liéu 1am yéu di vat liéu ctia ban in (1). Ban in nay (1) dugc cat
thanh nhiéu tranh ¢ dong (14) va khong gian bén ngoai (16) duge dé dang loai bod boi
thanh phdn cta chét liéu lam yéu, dé tao hinh bong ctia nhan vat (13) ¢6 khich thude

binh thudng. Hinh bong nay c6 thé duoc tao thanh c6 chidu day thich hop dé c6 thé tu
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dimg viing, hodic c6 thé giit trang thai dung ctia n6, nhd phuong tién dugc b tri &
phén sau ciia hinh bong ¢6 kich thude thye. Trong phuong 4n khéc, ban in (1) c6 thé
duoc tao béi hinh béng nhén vat thir nhat & vi tri binh thudng (13a) va cing nhan vat
d6 & vi tri dugc dao ngugc (13b), trong d6 cac khong gian bén ngoai (16) ctia cic hinh
bong vira néi (13a, 13b) duoc dién diy chit lidu lam yéu di vat lidu cta ban in. Mbi
khi ban in (1) duoc cit va phn khong gian bén ngoai dugc loai bo, ca hai hinh béng
(13a, 13b) dugc gip thanh chir “V” 16n nguoc dé tao thanh tranh ¢d dong ty hd trg ¢6

kich thudc thuc.

Tham chiéu dén FIG. 22, trong mit tru6c (4) cia ban in in (1), cac 16 thong (3)
cua cac 6ng 16 thong (2) duoc dién diy cdc mau cta phin tir mau (6), hodc néu khong,
cac dng dic (8) duoc phan bd theo mau dé tao ban in (1), trong d6 cac qua trinh dién
dly cac 15 thong (3) bang phan tir mau (6) hodc sw phan bd vé mau sic cua cac ng

dic (8) theo sau mau in (13), dwoc thé hién trong vi du 1a khudn mit “©”.

MB&i khi ban in (1) dugc tao thanh va dugc in boi miu in (13), ban in duge cét
ngang, song song voi mit in trude (4), thanh nhiéu lat cit (5), dé tao thanh cic ap
phich, cac tranh ¢ dong hodc cic biéu ngit quang cdo, trong s6 cac loai khac, theo

nhitng gi duoc thé hién trén FIG. 23.

Nhu duge minh hoa trén FIG. 24 va FIG. 25, ban in (1) c6 thé duoc cét thanh
cac lat ct c6 chiéu day 16n hon, dé tao thanh cac tdm pand (14) c6 cung méu in (13)

duoc in trén cdc mdt cua cac tam pand.

Céc tAm pand (14) 1a hitu ich cho viéc xay dung, vi du, gian trung bay hodc
gian cho céc sy kién quang céo, do cic tim pand dugc tao ra tir ciing ban in va ¢6
cung céc kich thudce, cac tAim pand (14) c6 hidu qua ddng nhit ma diéu nay van chua
dat dugc cho dén hién nay trong tinh trang k§ thuat cta linh vyc nady. Vi du cua

phuong an ndy cia sang ché duge minh hoa trén FIG. 32.

Bén in (1) ctia sang ché ciing ¢ thé dugc tao thanh bing cach din ép, nhu
dugc thé hién trén FIG. 21. Cho muc dich nay, phin tir mau cta loai dan dinh, chiang
han myc in, son, polyme mém c6 cic mau di dinh sén y theo méu in (13), thong qua

nhiéu 16 phun (22) duoc bd tri trong dau phun (21), trong d6 cac 16 phun (22) c6 su
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phan bd ¢6 dang gibng mit trude (4). Mdi 16 phun tao ra éng (2, 8) ¢ chit dan dinh
mau, dé khi chit dan dinh mau tach ra, vi du, boi trong luc, cac 6ng (2, 8) duoc tao ra
riéng biét va sau d6 cic éng néng chay va chung tré nén kho véi nhau, tao thanh ban
in (1) da dugc thAm mau. Trong phwong 4n thay thé ban in duge tao thanh khi cac dng
(2, 8) di rangoai cac 18 phun, cho phép tao ra ban in (1) ¢6 chiéu dai mong mudn, qua
d6 tiét kiém luu trir va van chuyén céc ban in, ngoai ra con han ché ton thit lién quan

dén céc phan con lai cia vat 1iéu ma tao ra ban in vira noéi.

Khi ban in (1) dugc tao ra bdi dun ép, nhu dugce thé hién trén FIG. 21, mau in
¢6 hinh dang ctia hinh bong nhan vat (13) 13 cai ma duge din ép ra bai dau phun (21)
qua cac 16 phun (22) dugc l4p trinh ¢6 hiu qua d6. Phin con lai cta céc 18 phun, biéu

thi cac khong gian bén ngoai (16) hinh béng (13), s€ bi chén lai.
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Yeéu cau bao ho

1. Ban in ba chidu (3D) (1) bao gém nhiéu éng (2, 8) duoc sép xép v6i nhau thanh mot

khdi, trong d6 mbi dng (2, 8):

duoc dién dﬁy phr?m t& mau (6) c6 mau dugc lua chon trude; va

c¢6 phan cudi mat trudce tao thanh diém anh in cia mau in (13) duoc thiét lap trude;
va trong do;

phan cudi mit trudc ctia cac dng tao thanh mat trude (4) cia ban in (1); va

mau in (13) dugc dat & mit trude (4) cia ban in (1);

va, trong khi st dung, da sé dai hai chidu (2D) c6 thé dugc ldy ra khoi khéi in (1),
trong d6 mdi dai hai chiéu (5) ¢6 miu in (13) duoc thé hién trén bé mit cua dai hai

chiéu (5).

2. Banin (1) theo diém 1, trong d6 mdi éng (2, 8) 14 éng réng va bao gdm mot 13 thong

duoc dién day phén tir mau (6).
3. Banin (1) theo diém 2, trong 6 mdi 16 théng chtra vt lidu dang soi.
4. Ban in (1) theo diém 2, trong d6 mbi 15 thong chira vat lidu xdp.

5. Ban in (1) theo diém bat ky trong sé cc diém néu trén, trong d6 phén tir mau (6) la

muc in.

6. Ban in (1) theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 phan tr mau (6) 1a

loai vt li€u dan dinh.
7. Banin (1) theo diém 1, trong dé:
mdi 6ng (2, 8) 1a khéi (8) va duoc thim cac mau duge lva chon y theo méu in (13); va

cac dng (2, 8) dugc ghép lai y theo mau in (13)
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8. Ban in (1) theo diém 1, trong d6 mdi 6ng (2, 8) c6 mat cat ngang (7°) va céc dng (2, 8)
duoc sip xép theo kiéu chong timg 6ng Ién trén 6ng khéac, lam giam khe hé gifra céc

bng (2, 8) lién ké nhau.

9. Ban in (1) theo diém 1, trong d6 mdi 6ng (2, 8) c6 mat cat ngang (7°) dang hinh vudng,
va cac dng (2, 8) duoc bd tri 1én trén dng khac, bang cach Ay tao ra kiéu sip xép c6 cac

cot va cac hang duoc thang nhau.

10.Ban in (1) theo diém 1, trong d6 mdi 6ng (2, 8) c6 mit cit ngang (7°) dang hinh tam
giac.
11.Bén in (1) theo diém 1, trong d6 mdi éng (2, 8) c6 mat cit ngang (7°) dang hinh luc

gidc, va mit trude (4) c6 dang dang td ong.

12.Bén in (1) theo diém 1, trong d6 cac éng (2, 8) duoc b tri ndi tiép nhau mot cach
tuyén tinh, duoc dit canh nhau, va mau in (13) dugc dinh hinh trong cac éng (2, 8) dé
khi cac 6ng (2, 8) duoc cudn vao trong mau lan (15) hinh luc gidc, mau in (13) duoc

dat trén mat trude (4) cia ban in (1).

13.Ban in (1) theo diém bét ky trong sb cac diém tir 1 dén 7 hodc 9, trong dé cac dng bao

gom Ong bi bao va ong bao, trong do:
mdi 6ng c6 mit cit ngang dang hinh vudng véi bon miit;
moi mit bén ciia ong bi bao bao gdm, phuong tién 1dp khép bi bao; va

mdi dng bao bao gdm phuong tién lip khép bao, va trong d6 mdi phuong tién lap

khép bao lap vi mot phuong tién ldp khép bi bao bd sung.

14.Bén in (1) theo diém bét ky tir diém 1 dén 7 hodc 9, trong d6 mdi dng 1a dng mong ria

va ranh ria (12) ma c6 mit cat ngang dang hinh vudéng véi bon mit, trong d6 cho moi

e
~n

ong:

hai mét bén c¢6 phuong tién lip khép bi bao; va
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hai mit bén c6 phuong tién lap khép bao;

va trong d6 mdi phuong tién lap khép bao lap voi mot phuong tién lap khop bi bao bd

sung.

15.Ban in (1) theo diém bat ky trong sé cac diém tir 1 dén 14, trong d6 cac 6ng (2, 8)
dugce ldp ghép véi dng kia bang chit két dinh, nhiét nong chay, hodc phuong tién nbi

si€u cao tan.

16. Phwong phép in khuon hai chiéu (2D) st dung ban in (1) theo didm bét ky trong s6 cac

diém tir 1 &n 15, trong d6 phuong phap bao gdém cac budrc:

(a) dién diy moi éng (2, 8) cta ban in (1) v&i phan tr mau (6) 1am cho phin tir mau
chiy vao phéan bén trong ctia mdi dng (2, 8) theo sau mau in (13), duoc thiét 1ap sin
cho mit trude (4) ctia ban in (1) dé mdi dng (2, 8) phtt hop v6i mot diém anh in cia

mau in (13);
(b) doi dén khi phén tir mau (6) duoc khd va duge hoa rén trong ban in (1); va

(c) cdt ngang ban in (1) song song v6i mit trude (4) cta ban in (1) thanh nhiéu lat cit

(5).

17. Phuong phap theo diém 16, trong d6 ban in (1) dugc cit tAim mong dé tao cac ap
phich, céc tranh ¢d dong hodc cac biu ngit quang céo hodc trong d6 ban in (1) duoc

cit mong thanh tim pand (14) dé tao thanh két cAu.

18. Phuong phap dé tao ra cac tranh ¢ dong c6 cac hinh bong cia cac dbi tuong hodc cac
nhan vét bang ban in (1) theo diém bat ky trong sb cac diém trr 1 dén 15, trong do

phuong phép bao gém cac budc:

(a) lam ddy mdi 6ng ban in (1) bang phan tr mau (6) d& phin tir mau (6) chay tran vé
bén trong mdi dng (2,8) theo mau in (13) dd duoc cai cit tir trude cho mat trude (4)
ctia ban in (1) do d6 mdi 6ng (2,8) s& twong thich voi mot diém anh in ctia mau in

(13);
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(b) doi dén khi phan tir mau (6) dugc kho va duoc hoa ran trong ban in (1); va

(c) dién day cac khong gian bén ngoai (16) ctia miu in (13) trong ban in (1) v6i mot
chat liéu lam yéu di vét liéu ctia ban in, dé cac khong gian bén ngoai (16) c6 thé
duoc loai bd béng co hoc dua vao céc phén tir mau (6), béng cach d6 tao ra ban in

(1) c6 hinh dang cua céc hinh béng cta cac doi twgng hodc cdc nhan vat.

19. Phuong phap theo diém 18, trong d6 cac hinh bong cua cc ddi twong hodc cac nhan
vat 1a hinh béng ctia nhan vat theo ty 1¢ kich thudc thuc va bao gdm mot hinh béng thir
hai ctia nhan vét & vi tri ddo nguoc, va phuong phap nay bao gdbm budc cit ngang ban

in (1) song song voi mit trude (4) cta ban in thanh nhiu 14t cit (5).

20.Phuong phap theo diém 18 hoic 19, trong do6 vat liéu ban in (1) dugc tao bdi vat liéu

nhua va chat li€u lam yéu di vat liéu cua ban in la dang chat 1am loang.
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