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(57) Sang ché dé cap dén may in to roi (1000; 1000*) bao gdm it nhat hai bo phan in (200;
200.1, 200.2; 200.1*, 200.2%) duoc dit theo kiéu bd phan nidy dimg sau bo phan kia, mdi
bd phan in (200; 200.1, 200.2; 200.1*, 200.2*) dugc lam thich tmg dé thuc hién in dong
thoi mit trude-mit sau cua cc to gidy (S) va bao gbm hai truc in (105, 106) phdi hop voi
nhau va tao ra khe in, hai tryc in (105, 106) mdi truc in thu thap cidc mau myc tir it nhat hai
tryc khuon in duoc lién két (15A, 15B, 16A, 16B) trong do hai tryc in (105, 106) dugc dat
1én trén nhau sao cho céc to gidy (S) di chuyén theo chiéu ngang qua mdi bo phén in (200;
200.1, 200.2; 200.1*, 200.2*) tir mat bén thtr nhit (201a; 201a*) dwgc dit phia ding trude
khe in dén mit bén tht hai (201b; 201b*) nam phia dang sau khe in, trong d6 sd luong
gdm it nhat hai thanh phan chuyén gidy (110, 120, 95) ndm & phia dang sau khe in ctia bd
phan thir nhit (200.1; 200.1%) va phia ding truéc khe in ctia bd phan thw hai (200.2;
200.2*) trong s0 it nhat hai bd phn in (200.1, 200.2; 200.1*, 200.2*) dé chuyén cac to
giay (S).
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Linh vue ky thuat dwoc dé cap

N6i chung, sang ché dé cap dén may in to roi duge lam thich Gng d€ thue hién in
mat trude-mit sau cla cac to gidy riéng 1¢, cu thé 1a dé san xuét cac gidy to bao mat nhu
gidy bac ngan hang, bao gbm mot hoic nhiéu bd phan in mdi bo phan duge lam thich
tng dé thyc hién in dong thoi mat trude-mit sau cia cac to gidy, mdi bd phan in bao
gém hai truc in phéi hgp v6i nhau va tao ra khe in tai d6 cd hai mat cua to giéy duoc in
déng thoi, hai truc in mdi truc thu thap mAau muc tur it nhét hai truc khuon in dugec lién
két. Sang ché dic biét dé cap dén may in tét hon 13 bao gbm bo phén in c6 it nhat mot
nhém in duoc thiét ké dé in mat tht nhat va/hodc mit thir hai ctia nén bang cach thu thap
cac ban in hodc mau muc khac nhau trong cdc mau twong ung cua chung trén truc, vi du

nhu truc thu thép, trude khi dugc in trén nén.
Tinh trang ky thuit cia sang ché

Céc may in ndy da dugc biét dén trong Iinh vyc k¥ thuat, cu thé 1a tir Cong bd
don sang ché chau Au s8 EP 0 949 069 Al va Cong bd don sang ché qubc té s6 WO
2007/042919 A2, WO 2007/105059 A1, WO 2007/105061 A1, WO 2008/099330 A2,
WO 2014/056711 A1, WO 2016/042482 A2 va WO 2016/071870 Al, cac cong bd nay
déu dugc két hop vao ban md ta bang cach vién dan. Cu thé, cong bd don sdng ché quéc
té s6 WO 2007/042919 A2 bdc 16 may in dp-xét mat trude-mit sau duoc lam thich tng
dé thuc hién in dong thdi mit trude-mit sau clia cac to gidy, con bao gdm nhém in bd

sung duogc dit phia dang trude nhom in chinh ctia may in.

Fig.1 va Fig.2 minh hoa mdy in mat truéc-mét sau dugce lam thich Ung dé thuc
hién in déng thoi mit trude-mat sau cua cac to gidy S, nhu thuong duge st dung dé san
xuét gidy bac ngan hang va cac gidy to bao mat tuong tw, may in nay c6 s6 chi dn chung
100. May in nay cu thé dugc ban ra thi truong boi chu don dudi tén san pham Super
Simultan® IV. Két cAu co ban ctia may in 100 dugc thé hién trén Fig.1 va Fig.2 twong
tu voi két cAu duoc thé hién va md ta tham chiéu dén Fig.1 cta Cong bd don sang ché
qudc t& s& WO 2007/042919 A2. Loai méy in nay thuong goi la mdy in “Simultan”
(hodc “Simultan-Op-xét”) do thuc té 1 nhidu mau duoc thu thap trén 6ng cao su thong

thudng trude khi duoc chuyén ddng thoi dén céc t gidy S.
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M4y in 100 bao gdm bd phan in 2, dugc lam thich ting cu thé dé thuc hién in
dong thoi mit trude-mit sau cla cac to gidy S (theo quy tic in goi 1a Simultan-Gp-xét)
va bao gdm, dién hinh trong linh vuc k§ thuét nay, hai truc c6 16p phu (hodc truc in) 5,
6 xoay theo cac hudng duoc chi bing cac mili tén va & gitra hai truc nay, cic to gidy S
duoc cép vao dé nhan c4c ban in nhiéu mau trén ca hai mit, cu thé 1a & mat trén va mit
dudi. O vi du nay, cic truc ¢6 16p phu 5, 6 1a céc truc ba doan duge d& ¢ gitta cdp khung
bén ¢6 sd chi dan 20. Cac truc ¢6 16p phu 5, 6 nhén va thu thap mau muc khac nhau
trong cdc mau twong Gng cla chung tir cac truc khudn in 15 va 16 (bbn mau trén mdi
mat) dugc phan bd xung quanh mot phan chu vi clia céc truc ¢6 16p phu 5, 6. Cac truc
khuon in 15 va 16 nay, mdi truc mang mt khudn in tuong tmg, 1an luot duoc cip muc
béi cac thiét bi cAp muc twong tng 25 va 26. Hai nhom thiét bi cap muc 25, 26 duge do
thun loi trong hai 6 trugt cAp muc 21, 22 ¢6 thé di chuyén t6i gan hoic ra xa céc truc

khuon in trung tAm 15, 16 va cac truc c¢6 16p phu 3, 6.

Nhu dugc biét trong linh vuc k¥ thuét nay, mdi khuén in duge boc xung quanh
truc khuon in twong ung 15, 16 va duoc kep tai phén dau va phin cubi ctia nd bang hé
théng kep khudn in thich hgp, hé théng kep khudn in nay dugc dit trong hdc truc tuong
g cta truc khuon in (xem, vi du cac Cong bb don sang ché qudc té (PCT) s6 WO
2013/001518 A1, WO 2013/001009 A1 va WO 2013/001010 A2, cac cong bd nay déu

duge két hop vao ban md ta bang cach vién dén).

Céc to gidy S duge clp vao tir bo cap gidy 1 1én trén ban cép gidy 1* dugc dat
canh bo phan in 2 (bén phia tay phai trén Fig.1 va Fig.2) dén chudi cac truc chuyén 9,
8’, 10 (ba truc ¢ vi du nay) dugc dat phia dang trude cic truc c6 16p pht 5, 6. Trong khi
duoc van chuyén bang truc chuyén &, cic to gidy S nhan bén in thir nhét trén mit tht
nhat cta céc to gidy S (1a mit trén hodc mat trude trong vi du minh hoa), mat nay duoc
nhan biét bé“lng hinh tam gidc mau den trén cdc hinh v& dbi 1ap v6i mat du6i hodc mat
sau, duoc nhan biét bang hinh tam gidc mau tring) str dung nhém in bd sung, truc chuyén
8> thuc hién chic ning bd sung cla truc ép in. Nhom in bd sung nay bao gbm, ngoai
truc chuyén 8, truc ¢6 16p phu 8 (truc hai doan ¢ vi du nay) thu thdp muc tur hai truc
khudn in 18 duogc cép muc bdi cac thiét bi cép muc tuong tng 28. Cac thiét bi cép muc
28 dugc do thuan loi trong b truot cép muc 24 ¢6 thé duoc di chuyén to1 gﬁn hoac ra xa
truc khuon in 18 va truc ¢6 16p phu 8. Cac to gidy S dugc in bang nhom in bd sung trude

tién dugc sdy/hong khd bing b phan siy/hong kho (c6 s6 chi dan 50 trén Fig.2) trong
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khi duoc van chuyén bang truc chuyén gidy 8’ trudc khi duge chuyén dén nhom in chinh
dugc dat ¢ phia ding sau. B phan sdy/hong khd 50 co thé 1a thiét bi hong kho bing
UV, vi du nhu thiét bi hong kho bang UV-LED.

Theo vi du trén Fig.1 va Fig.2, cac to gidy S dugc chuyén lén trén bé mit clia truc
¢6 16p pht 5 & d6 mép trude cua mdi to gidy duoc giit bang phuong tién kep thich hop
duoc dit trong cac héc truc gitta mdi doan cia truc ¢6 16p phi 5. MBOi tor gidy dugc van
chuyén bang truc ¢6 16p pht 5 dén khe in gitra c4c truc ¢6 16p phi 5 va 6 ¢ d6 dién ra
qua trinh in dong thoi mit trude-mit sau. Khi da dugce in trén cd hai mat, cac to gidy S
da duoc in sau d6 dugc chuyén, nhu duoc biét trong linh vurc k§ thuét nay, dén hé thdng
vén chuyén gidy 3 (vi du nhu h¢ théng phuong tién kep xich véi cac thanh kep tach roi
nhau) dé phan phéi trong bd phan phan phéi gidy 4 bao gdm nhiéu (vi du, ba) bo phan
phan phéi gidy thanh chdng 41, 42, 43. S6 chi dan 31 trén Fig.2 ky hiéu cép banh xich

dugc dat & diu dang trude cla hé thdng van chuyén gidy 3.

Theo vi du trén Fig.1 va Fig.2, cac truc chuyén hoic céac tréng thir nhat va thir hai
11, 12, vi du nhu cac tréng hodc céc truc hut, dugc dat gitta hé théng van chuyén giéy 3
v truc ¢6 16p phu 5. Céc truc chuyén thi nhat va thi hai 11, 12 nay 1a tiy chon (va do
d6 c6 thé duoc bo qua) va duge thiét ké dé thuc hién viéc kiém tra cac to giéy S trén
mit trude va mit sau nhu duge md ta trong vi du trong don sang ché Quéc té s6 WO
2007/105059 Al. Céc sb chi din 61, 62 trén Fig.2 ky hiéu cac camera kiém tra twong

tmg (vi du nhu cdc camera quét dong) phéi hop véi truc hodc céc trong 11, 12.

Fig.3 12 hinh v& gian luge thé hién mot phin mat bén ctia b phéan in, ¢6 s6 chi
dan 2*, cia mdy in 100* theo Fig.3 cua Cong b6 don sang ché qubc té s6 WO

2016/071870 Al.

May in 100* bao gdm nhém in chinh gdm céc b phan 5, 6, 15, 16, 25, 26, bao
gém truc in thir nhét va tht hai 5, 6 phéi hop v6inhau dé tao ra khe in thi nhét gitra truc
in tht nhat va thir hai 5, 6 & d6 mat thir nhét va mat thir hai cla céc td gidy S duoc in
ddng thoi, truc in thu nhét 5 déng vai trd 1 truc van chuyén gidy ctia nhém in chinh.
Két cAu ciia nhom in chinh gidng hét véi két cAu ctiia nhém in chinh dugc minh hoa trén
Fig.1 va Fig.2. Trong vi du khéc nay, céac truc in 5, 6 cling 1a cac truc ba doan duoc do
gifta cip khung bén 20. Cac truc in 5, 6 nhén va thu thap mAau muc khéac nhau trong céc

mau tuong Gng cua ching tr bo bdn truc khuon in thir nhét va tha hai twong tng 15, 16
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duoc phan bd xung quanh mot phan chu vi clia cac truc in 5, 6. Cac truc khuon in 15 va
16, mdi truc mang mot khudn in twong tng, lan luot dugc cép muc 14n nita bai bo bon
thiét bi cép muc 25 va 26. Hai bo thiét bi cép muc 25, 26 ciing dugc d& trong hai b truot
cép muc co vao dugc 21, 22 ¢ thé duoc di chuyén to1 gén hodc ra xa truc khuon in dat

¢ trung tAm 15, 16 va céc trucin 3, 6.

Khac véi két cu duoc minh hoa trén Fig.1 va Fig.2, nhom in bd sung bao gdbm
truc in thir ba va tht tu 7, 8 phéi hop véi nhau dé tao ra khe in tht hai gifta truc in th@r
ba va tht tu 7, 8 & d6 ca hai méat ctia cac to giéy S dugc in déng thoi, truc in thir ba 7
déng vai tro 1a truc van chuyén gidy ctia nhom in bd sung. Mdi truc in 7, 8 thu thap muc
tir cac bd hai truc khuén in twong Gng 17, 18, dugc cp muc boi cic thiét bi cip muc
tuong trng 27, 28. Hai b thiét bi cdp muc 27, 28 nay ciing duoc dd trong hai b truot cip
muc co vao dugc 23, 24 ¢o thé dugc di chuyén toi gén hodc ra xa truc khudn in dit ¢
trung tAm 17, 18 va céc truc in 7, 8 (céc 8 trugt 23, 24 ¢6 thé khac biét hogc tao ra mot

phén khong tach roi clia cac b truot cip muc 21, 22 cia nhoém in chinh).

Nhu duoc thé hién trén Fig.3, nhém in bd sung 7, 8, 17, 18, 27, 28 duoc dat phia
ding trude va phia trén nhém in chinh 5, 6, 15, 16, 25, 26, truc in thi nhét va thi hai 5,
6, mOt mat, va truc in thi ba va tha tu 7, 8, mét khac, dugc xép théng doc theo hai mat

phéng nim ngang.

Nhoém in chinh 5, 6, 15, 16, 25, 26 va nhém in bd sung 7, 8, 17, 18, 27, 28 dugc
ghép nbi v6i nhau bang hé thong van chuyén gidy trung gian bao gbm, theo phuong 4n
dugce mo ta, cac truc chuyén giéy tht nhat dén tht ba 107, 10°°, 10”>° dugc dat gitta truc
in tht nhat va thi ba 5, 7. Chinh xac hon 13, céc t gidy S da dugc in trong nhém in bd
sung 7, 8, 17, 18, 27, 28 duoc chuyén tur truc in thir ba 7 1an luot dén truc chuyén giéy
thtt nhét 10°, truc chuyén gidy tha hai 10°*, truc chuyén gidy thit ba 10>, va sau d6 dén
truc in thi nhat 5 cia nhém in chinh.

Trén duong di dén nhom in chinh 5, 6, 15, 16, 25, 26, cac to gidy S dugc sy/hong
kho bing thiét bi siy/hong kho thir nhit va tha hai 51, 52 phéi hop vi du lan luot véi
truc chuyén thtr nhat va thi hai 10°, 10°*. Cac thiét bi sdy/hong kho 51, 52 thudng 1a cdc
thiét bi hong khd bang UV, cu thé 1a cc thiét bi hong kho bang UV-LED.

Céc to gidy S can duge in duge cip 1an lugt tir bo cép gidy (khong dugce thé hién

trén Fig.3) lén trén ban cép gidy 1* & d6 chung thudng dugc xép thang trudc khi duge
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cép lan luot dén, vi du ba truc chuyén giéy 9,9’, 9" tai ban cép giéy. Nhu duoc mo ta
trén Fig.3, cac to gidy S duoc cAp lan luot bang céc truc chuyén gidy 9,9, 9" dén truc
in thir ba 7. Cac to gidy S do d6 nhan c4c ban in thir nht va thu hai trén ca hai mat duge
thuc hién ddng thoi tai khe in gifta truc in thir ba va thi tu 7, 8 ctia nhom in bd sung va

tai khe in gitta truc in thir nhét va th hai 5, 6 ctia nhém in chinh.

Khi da dugc in day du, cac to gidy S ciing c6 thé duoc kiém tra trén ca hai mt
bing hé théng kiém tra 11, 12, 61, 62 twong ty nhu duge mo ta tham khao Fig.1 va Fig.2,
va sau d6 duoc chuyén téi hé théng van chuyén gidy 3 dé phan phoi dén bd phan phan

phdi gidy (khong duoc thé hién trén Fig.3).

Theo céc vi du trén cAc hinh vé tir Fig.1 dén Fig.3, can hiéu rang duong di ctia
gidy chay qua b phan in twong Gng 2, 2%, tlr trén xubng dudi. Mot han ché ctia cac may
in theo céc hinh v& tir Fig.1 dén Fig.3, nam & chd kha ning md rong bi han ché & muc
d6 nao d6 boi do cao lip dit san trong cac cong viée in 4n lién quan ma mdy in s& dugc
1ap dat. Tuy nhién, két cAu co ban cia cac mdy in trén cdc hinh ve tir Fig.1 dén Fig.3 c6
wu diém rét 16n vé d6 chinh x4c thanh ghi mau v6i mau nho thue té 1a c4c may in nay

dugc thiét ké dé hoat dong theo quy trinh in Simultan-6p-xét.

Fig.4 thé hién mot may in to roi da biét khac, c6 s chi dan chung 100**, cho
may in mit trudc-méat sau cua cac to giéy S nhu vi du dugc bdc 10 trong patent M§ sb
US 5,555,804, cong bd khac cling dugc két hop vao ban md ta bang céch vién dan. May
in loai nay, (giéng nhu cdc may in trén cac hinh v& tr Fig.1 dén Fig.3) khong yéu cau
bét ky hé théng dao gidy nao dé in ca hai mat cta cdc to gidy S, thuong duge thé hién
dudi tén goi 1a mdy in tang kép. Céc vi du khac vé may in ting kép nay dugc bdc 19, vi
du trong cong bd don sang ché Nhat Ban s6 JP 2004-034641 A va cac cong bo don sang
ché chau Au sb EP 0 906 826 A2, EP 0 976 555 A1, EP 1 060 883 Al, EP 1 323 529
Al, EP 2357 083 Al, EP 2 484 523 A1, EP 2 583 828 A1, EP 2 647 505 A1, EP 2 653
309 A1, EP 2 756 952 A1 va EP 2 845 728 A2.

Khac véi cac vi du trén cac hinh vé& tir Fig.1 dén Fig.3, mdy in theo Fig.4 khong
thich hop dé in ddng thoi mit trude-mat sau cua cac to gidy S. Thay vao do, céc to gidy
S dugc cap lan luot tir bd chp gidy 1 (bang ban cép gidy 1* va truc chuyén gidy 9 tai ban
cAp gidy) thong qua mot loat cac bd phan in 2.1-2.8 duoc thiét ké dé in mat trudc va mat

sau cuia céc to gidly S theo kiéu luan phién va lién tiép. Chinh xac hon la, cac bd phén in
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2.1,2.3,2.5va2.7 dugc thiét ké dé in mit trén (mit trude) cla cac to giéy S, trong khi
céic bo phan in 2.2, 2.4, 2.6 va 2.8 duoc thiét ké dé in mat dudi (mat sau) clia céc to gidy

S.

Nhu dugc mo ta trén Fig.4, cac bd phdnin2.1,2.3,2.5,2.7 mdi bd phan bao gém
truc ép in 10.1-10.4 (dugc dit dudi duong di cla céc td gidy S) phéi hop véi truc ¢6 16p
phu dugc lién két 5.1-5.4 (duoc dit trén dudng di cla cic to gidy S), truc c6 16p phu
nhan mau muc thich hgp can duogc chuyén 1én trén mét trudce cla cac to giéy S tir truc
Kkhuén in twong tmg 15.1-15.4 dugc cAp muc béi cac thiét bi cop muc 25.1-25.4. Khi da
dugc in béng cac bd phan in 2.1, 2.3, 2.5, 2.7, céc to giéy S duoc chuyén tur truc ép in
¢ lién quan 10.1-10.4 dén truc ép in c6 lién quan 11.1-11.4 ctia b0 phén in 2.2, 24,2.6,
2.8 dit & phia sau, truc ép in 11.1-11.4 nay dugc dat trén duong di cua céc to gidy S.
Mot loat tam truc ép in 10.1-10.4, 11.1-11.4 do d6 duge b tri dé chuyén céc to gidy S

di lién tuc qua tAm bo phan in lién tiép 2.1 dén 2.8.

Cacbdophanin2.2,2.4,2.6,2.8 vé co ban 13 hinh anh phan chiéu ctia cac bd phan
in 2.1, 2.3, 2.5, 2.7 va tuong tw mdi bd phén bao gbm truc c6 16p phi 6.1-6.4 (trong
truong hop nay dugc dat dudi duong di cta cac to gidy S) phéi hop véi truc €p in dugce
lien két 11 duogc dat trén d6 va nhan mau muc thich hop can dugc chuyén Ién trén mat
sau cla cac to gidy S tir truc khudn in tuong Ung 16.1-16.4 duoc cAp muc bai cac thiét

bi cAp muc 26.1-26.4.

Khi d3 duoc in béng bd phan in cudi cung 2.8 theo trinh tu, cac t& giéy S duoc
chuyén dén hé théng van chuyén gidy 3 bang truc chuyén cudi cung 13 dé van chuyén
va phan phéi dén bo phan phan phdi gidy 4. Chi mot b phan phén phdi gidy thanh chong
41 duoc mo ta trén Fig.4, nhung nhiéu bd phan phan phbi gidy thanh chdng c6 thé duoc
thiét ké nhu theo vi du trén Fig.1.

Theo vi du trén Fig.4, cdn hiéu rang duong di cla gidy chay qua céc bd phén in
2.1-2.8 tir phai sang trai doc theo hudng gan nhu 14 ngang, thay vi huéng doc nhu trong
cac vi du trén céc hinh vé tu Fig.1 dén Fig.3. Ngoai ra, cac to gidy S theo vi du trén Fig.4
duoc dua qua tdm budc in li€n tiép, mot budc trong mdi bod phan in 2.1-2.8, trong khi,
trong cac vi du trén cac hinh ve tir Fig.1 dén Fig.3, cac to gidy S chi phéi di qua hai buéc
in lién tiép, cu thé 1a budc in dAu tién trong nhém in bd sung va budc in thit hai, tiép

theo trong nhom in chinh. Tr goc do d6, mot han ché chinh cta kiéu mdy in dugc mo ta
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trén Fig.4 nim & su bién dang cta céc to gidy tang (vi mdi bude in lam ting su bién
dang ciia céc to gidy S), diu nay anh hudng khong ot dén do chinh xac thanh ghi mau
vGi mau. Ngoai ra, trong khi mdy in trén Fig.4 linh hoat ¢ chd cac bd phan in bd sung

¢6 thé dugc cung cép, trong khoi cia may can phai tang Ién do viéc bo sung nay.

Do @6, ¢c6 nhu cAu vé két cau may in dugc cai tién ¢4 thé linh hoat vé tinh modun,
trong khi van gitt dugc do chinh xac thanh ghi mau v6i mau nhiéu nhét ¢6 thé cta may
in Simultan da dugc dé cap ¢ trén.

Tai liéu DE 197 556 990 A1 boc 10 may in to roi bao g6m bdn bd phén in mdi bo
phan dugc lam thich ing dé thuc hién in mau hai mit riéng 1€ voi cac truc in duge dat

1én trén nhau véi céc truc chuyén duge dit gitra cac truc in cta cdc bo phén in lién ti€p.

MB&i trong sb cac tai liéu US 3 384 011 A va DE 12 68 153 B boc 10 may in to roi
v&i bén truc in ¢o thé duogc két ndi dé tao ra hai bo phan in cho in mau hai mét riéng lé
v6i su chuyén gidy theo chiéu ngang, cac hé théng cép muc c6 hudng gan nhu theo
chiéu doc.

WO 2016/050862 Al boc 16 may in to roi cho in mot mit bao gém cac by phéan
hong kho bang UV-LED.

US 5 042 378 A bdc 10 may in to roi bao gdm bd phan in dugc lam thich tng dé
thuc hién in mit trudc-méat sau thu thap bdn mau vai cac truc in dugce dit 1€n trén nhau.
Ban chit ky thuat ciia sing ché

Muc dich chung ciia sang ché 1a cai tién cdc méy in da biét thudc loai da dugce dé
cap ¢ trén.

Chinh xé4c hon 1a, myc dich cia sang ché 1a dé xuit may in dugc lam thich ung
dé thuc hién in mat trude-mat sau cta cac to gidy riéng 18 v6i dd chinh xdc thanh ghi
mau véi mau cao trong khi van linh hoat vé cac kha ning m& rong.

Mot muc dich khéc ctua sang ché 1a d& xuét mdy in trong d6 kha nang van hanh
va kha ning truy cip cua may khong bi anh hudng.

Cac muc dich nay dat dugc nhd may in dugc dinh rd trong yéu cau bao ho. Cu
thé 13, d& xuét mady in to roi dugc lam thich Gng dé thyc hién in mit trude-mat sau cua

céc to gidy riéng 1€, cu thé la dé san xuat cic gidy to bao mat nhu gidy bac ngén hang,
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bao gém hai hoac nhiéu bod phén in mdi bo phan dugc 1am thich tng dé thuc hién in
ddng thoi mit trude-mit sau cla cac to gidy, mdi bo phan in bao gdm hai truc in phbi
hop vé6i nhau va tao ra khe in trong d6 ca hai mit cia cac to gidy dugc in dong thoi, hai
truc in moi truc thu thap mau muc tir it nhét hai truc khuén in dugc lién két. Theo séng
ché, hai truc in duoc dit 1én trén nhau sao cho céc to gidy di chuyén theo chiéu ngang
qua mdi bd phan in tir mat bén thir nhat ndm phia dang truéc cia khe in dén mit bén tha

hai d6i dién v&i mit bén thir nhat va nam phia dang sau khe in.

Thay vao do6 hodc t6t hon 13 ngoai cac diéu trén, theo phuong én thyc hién nhom
in cia bd phan in tuong tng dugc thiét ké dudi dang nhom in dé in gian tiép, vi du in
litd gian tiép, nghia 13, in bp-xét, hodc in ndi gian tiép, vi du in typd, hodc két hop ca

hai.

Theo cach goi, nhom in thu thap dugc thiét k& dé in it nhit mot mat cia nén béng
cach trudc tién thu thap mot sb ban in hodc mAu in tir mot sb truc khuon in trén truc in,
vi du truc in thu thap, trudce khi dugce in nhu hinh dnh da dugc thu thap toan bd 1€n trén

nén.

B phén in hodc dic biét 1a nhom in thu thap ot hon la ¢6 thé dugc tao két cau
v6i it nhat mot hodc nhiéu thiét bi cép muc va truc khuodn in dugc lién két duoc thiét ké
dé cho phép va/hogc thyc hién in 8p-xét, bao gdm vi du hé théng 1am 4m va/hodc it nhét
12 kha nang bd tri cac khudn in litd 1én trén truc khuon in twong tmg. Méc du cac thiét
bi cAp muc nay cling c6 thé duogc chay dé in typd ma khong c6 hodc c6 hé théng 1am 4m
khong hoat dong va véi khuon in typd, nhom in hogc bd phan in tuy nhién duoc thiét ké
— it nh4t mot phan — nhu nhém in 5p-xét, bo phan in bp-xét twong Gmg. Ngoai cac truc
khuon in va cac thiét bi cép muc dugc thiét ké dé khai dong va/hodc thuc hién in 6p-xét
nhém in thu thip hodc b phan in thu thip ¢6 thé bao gdm tryc khudn in bo sung voi cée
thiét bi cAp muc duoc lién két dugre thiét ké dé dic biét chi thuc hién cac loai in 4n khac,
vi du in typd. Trong trudng hop nay, bd phén in thu thap hodc nhém in thu thép trén co
thé duoc hidu nhu bd phan in ép-xét hodc nhém in p-xét, dé xudt it nhat mot, mot sb
hodc tat ca truc khudn in va cac thiét bi cdp muc twong Umg cla chung duoc thiét ké dé

khoi dong va/hodc thue hién in dp-xét.

Theo mot phuong an thay thé, bd phan in hodc dac biét la nhoém in thu thép co

thé dugc tao két cau chi véi mot hodc nhiéu truc khuén in va céc thiét bi cap muc dugc
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lién két duoc thiét ké dé khéi dong va/hodc thyc hién in ndi gian tiép, vi du nhu in typd.

Céc phuong 4n thuén lgi clia sang ché dua ra doi tuong cta cac yéu cau bao hd

phu thudc va dugc thao ludn dudi day.
Mo ta van tat cac hinh vé
Cac d4u hidu va vu diém khac cua sang ché s& trd nén rd rang hon thong qua viée

doc md ta chi tiét dudi dy cia cdc phuong an cta sang ché duoc trinh bay chi bang cac

vi du khong bi han ché va duoc mo ta bang cac hinh v& kém theo trong do:

Fig.1 12 hinh v& gian lugc minh hoa clia may in mat trudc-mat sau kiéu Simultan
da biét trinh bay két chu twong ty nhu may in mit trude-mét sau dugce boc 10 trong Cong

b6 don sang ché quic té sd WO 2007/042919 A2;

Fig.2 1a hinh chiéu canh mot phé”ln gian lugce cua bd phan in ctia may in trén Fig.

Fig.3 1a hinh chiéu canh mét phan gian luge ctia bd phén in clia may in mét trude-
mat sau kiéu Simultan da biét trinh bay két cau twong tu nhu may in mat trudc-mit sau
duoc boc 10 trong Cong bd don séng ché quéc té s6 WO 2016/071870 Al;

Fig.4 1a hinh chiéu canh mot ph?ln gian lugc clia mdy in mat truge-mat sau kiéu
in kép da biét trinh bay két clu twong tu nhu mdy in mat truéc-mat sau duge boe 10
trong Sang ché US s6 US 5,555,804;

Fig.5 1a hinh chiéu canh mdt phan gian lugc cua bd phan in clia may in theo
phuong an thu nhét cta sang ché;

Fig.6 12 hinh chiéu canh mot phn gin luge ctia may in bao gdm it nhit hai bo
phéan in nhu dugc thé hién trén Fig.5 theo mot phuong an khéc cua sang ché; va

Fig.7 1a hinh chiéu canh mot phan gian lugc clia may in bao gom it nhét hai bd
phén in theo phuong 4n nita cta sang ché.

M0 ta chi tiét sang ché

Sang ché s& duge md ta trong ngit canh cu thé cua may in mit trude-mét sau to
rdi duoe 1am thich Gng dé thuc hién in Sp-xét trén ca hai mat cua cac to gidy va bao gdm
mot hodc nhidu b phan in mdi bd phan thé hién mot két cdu Simultan (2)-qua-(2). Tuy

nhién can thdy 13 rang sang ché khong bi gi¢i han & ket cau cu thé nay va ¢6 theé dugc
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m& rong thanh két cdu Simultan (m)-qua-(n) bét ky trong d6 céc bién m va n 1a cac sd
nguyén 1én hon hodc bang 2. Can hiéu ring, cac két cau may in nhu duoc thé hién trén
céc hinh v& tir Fig.5 dén Fig.7 dic biét duge uu tién hon bsi ching thé hién két cdu don
gian hop ly trong khi van cho phép kha nang mé rong chua timg thiy va hé modun t6t.
Piéu nay sé& dugc thay rd khi doc phan mb ta cac phuong 4n clia sing ché dudi day, két
céu bd phan in Simultan (2)-qua-(2) dugc vu tién hon s& cho phép két chu may in bat ky
in mit trude-mit sau (2 x N)-qua-(2 x N) (N la s6 nguyén bang s6 lwong bd phan in
Simultan (2)-qua-(2) riéng 1é. Thuat ngir “két cAu (m)-qua-(m)” 6 thé duoc hicu 1a su
in déng thoi mit trude-mat sau voi m sy tdich mau hodc m khung mau da dugc in trén
mdi mit va/hoic két cAu ciia may in mit trude-mat sau, bo phan in hodc nhoém in bao
gém bd tha nhét cia m truc khudn in phéi hop véi truc in thir nhét va bo tht hai cia m
truc khuén in phéi hop v6i truc in thit hai, ma truc in thit nhét va thr hai phdi hop dé tao

ra khe in thong thuong.

Thu4t ngit “nhom in” s& dugce sir dung cho thiét bi, vi du, céc truc in, céc 6ng lan
muc va y nghia cta (cac) don vi cép muc, thudc khe in dé in it nhét trén mot mit cla
nén. Nhém in hai mit 1a mot nhém in dac biét véi hai nhom in, mdi nhom dé in trén
hodc cho mdi mit ctia dudng di chét nén, chia sé cing mot khe in dé in ddng thoi ca hai
mat cua chit nén di qua va dong vai tro qua lai 1a cac truc in ctia n6 hodc 1a céc truc in
phan ap cho nhém in khac. Cén phai hiéu rang, mot sé nhém in c6 thé duge sip xép
trong ciing mdt bo phén in, vi du cac nhém in nay dugc sdp xép trong cac tudng khung

don hodc tuong khung nhiéu phan.

Theo ngilt canh cua sang ché, thuat ngit “cac truc in” s& duogc sir dung dé thé hién
céac truc in thich hgp cua mdy in phdi hop truc tiép voi mit tht nhét hodc thi hai cta
cac to gidy S dé chuyén cac miu in trén d6. Tuy nhién thudt ngft nay c6 thé thay thé cho
thuét ngit “truc c¢6 16p phu”, can phai hiéu rang céc truc in thich hop mdi truc mang mot
sb cao su in. Theo cac phuong an trén cac hinh veé tir Fig.5 dén Fig.7, c4c truc in (hodc
cao su in) nay dugc ky hiéu bang cac sd chi dan 105 va 106 va la cac truc hai doan. Cac

truc in c6 thé ¢6 kich thudc hodic duong kinh bat ky phu hop.

Thudt nglt “mit trén” (hodc “mat tru¢e”) va “mat duéi” (hodc “mdt sau”) duoc
str dung trong phan mo ta du6i ddy the hi¢n hai mat doi dién cua cac to giay S can dugc

in. Chinh xac hon 13, trong cac minh hoa trén cac hinh vé tir Fig.1 dén Fig.7, “mat
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trén/mat trude” thé hién mit cla cdc to gidy S dugc nhén biét bang cac hinh tam giac
mau den trén cac hinh v&, trong khi “mit dudi/mat sau” thé hi¢n mat cua cac to giay S
duoc nhan biét bing cac hinh tam gidc mau trang trén cac hinh ve. Cac thuat nglr nay co

thé thay thé cho nhau.

Fig.5 12 hinh chiéu canh gian lugc mdt phan ciia bd phan in, ¢6 s6 chi dan 200,
cua mdy in theo phuong an cua sang ché. Trong khi chi m¢t by phén in 200 dugc mo ta
trén Fig.5, m4y in thich hop c6 thé bao gdm sb lugng bd phan in 200 bat ky mong mudn
dugc dit theo kiéu bd phan nay dimg sau bd phan kia, tit ca chia sé cung mot hodc vé
cin ban 1a cuing mot két chu. Bo cép gidy, ban cép gidy, hé théng van chuyén gidy va bd
phéan phén phdi gidy khong dugc thé hién trén Fig.5, nhung s& thay o rang cac bd phan
nay - duge biét dén trong linh vuc k¥ thuat nay— thuong dugce cung chp dé dam bao su
cAp cua cic to gidy S dén bd phan in (tht nhét) theo trinh tu va su chuyén céc to gidy S
da duoc in tir bd phén in cudi cung theo trinh ty dén bd phén phan phéi. Ngoai ra, b0
phén in hodc bd phan xtt 1y bd sung bét ky ddu c6 thé duge cung cap & phia dang trudc
hoic phia ding sau ciia mot trong cac bo phan in 200 bét ky, bao gbdm nhung khong bi
gi6i han & hé théng kiém tra dé kiém tra mot hodc ca hai mit cua cac to giéy, bd phan
phu dé phu mot hodc ca hai mét cla cac to giéy v6i, vi du véc-ni, hodc bd phédn in khac
bét ky hoat dong theo quy trinh in mong mudn bat ky (vi du nhu in 10m, in ludi, in typd,

V.V).

B phan in 200 dugc mé ta trén Fig.5 duoc thiét ké ddc biét dé co thé duoc ghép
ndi véi it nhat mot bo phéan in khac, gidng b phan in 200, & mat phia truée va/hode mit
phia sau. Chinh x4c hon 13, b0 phén in 200 bao gdm hai truc in 105, 106 phéi hop véi
nhau va tao ra khe in trong d6 ca hai mit cta cac to gidy S duoc in dong thoi. Hai truc
in 105, 106 nay duoc dat 1én trén nhau sao cho cac to gidy S di chuyén ngang (& déy tur
phai sang trai) qua bd phan in 200 tir m3t bén thi nhét, co sé chi dan 201a, dugc dat
phia diing trude khe in dugc tao ra boi hai truc in 105, 106 dén mat bén tht hai, ¢6 36
chi din 201b, d6i dién véi mat bén thu nhat 201a va nim phia ddng sau khe in. Trong
vi du minh hoa, truc in tht nhét 105 dong vai tro 12 truc van chuyén gidy va chuyén cic

td gidy S riéng 1é dén va qua khe in.

Truc in tht hai 106 ¢6 thé duoc thiét ké thay thé lam truc vén chuyén gidy, trong

trurong hop do su van chuyén ctia céc to gidy S dén va di tir khe in gitta hai truc in 105,
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106 s€ phai dugc thay dbi twong tmg. Theo ngit canh cla sang ché, céc to gidy S duoc

van chuyén béi truc in thir nhét hay tht hai thuc sy khong phai la didu quan trong.

Nhu duoc md ta trén Fig.5, bd phan in 200 t&t hon 1a dugc thiét ké dudi dang bd
phan Simultan (2)-qua-(2) bao gdm truc khudn in thtr nhit va tht hai 15A, 15B phdi
hop vai truc in tht nhét 105 va truc khudn in thit ba va tht tu 16A, 16B phéi hop véi
truc in tht hai 106. Trong vi du minh hoa, tryc khuon in thtr nhét va tht hai 15A, 15B
duoc dit twong ung ¢ trén truc in thir nhét 105, trong khi truc khudn in tht ba va thir tu
16A, 16B duoc dit phia duéi truc in tha hai 106. MBJi truc khuon in 15A, 15B, 16A,
16B duoc cAp muc boi cac thiét bi cp muc twong (mg 25A, 25B, 26A, 26B, trong do
céc thiét bi cip muc 25A, 25B, 26A, 26B c¢6 thé dugc thiét ké thuan loi dé mdi thiét bi

bao gdm hai dau phun myc, két cau nay hitu ich cho in céu vong.

MBi thiét bi cAp muc 25A, 25B, 26A, 26B duoc thiét ké thun tién dé kéo dai doc
theo huéng gan nhu thang ding & trén hodc & dudi truc khudn in duge lién két 15A,
15B, 16A, 16B, do d6 giai phong khong gian dé dén gan tryc khudn in 15A, 15B, 16A,
16B nham muc dich, vi du lép hoic thdo cac khudn in tir chu vi cta céc truc khudn in
15A, 15B, 16A, 16B. Déi v6i mdi diu phun muc, c6 it nhit mdt mat phéng tham chiéu,
giao cit véi d4u phun muc twong Gmg d6 va chira duong tdm quay cia truc khudn in
15A, 15B, 16A, 16B duoc gén voi ddu phun muc tuong tng do. Cac thiét bi cép muc
duoc thiét ké dé kéo dai doc theo hudng gﬁn nhu théng dimg & trén hodc ¢ dudi truc
khuon in duoc lién két 15A, 15B, 16A, 16B tdt hon 13, khac biét & chd, cho it nhat mot
dau phun muc cla céc thiét bi cip muc d6 va t6t hon 1a cho mdi ddu phun muc cua cac
thiét bi cdp muc do, it nhat mot mat phing tham chiéu tuong tng bao gdm it nhat mot
duong tham chiéu thing, va trong do it nhat mot duong tham chiéu thang c6 huéng
vudng goc voi dudong tAm quay cua truc khudn in 15A, 15B, 16A, 16B duogc gan véi dau
phun muc tuong tng do6 trong do it nhét mot duong tham chiéu thang cing v6i dudng
théng dimg tao thanh mdt géc nhoé hon 45°, t6t hon 1a nhé hon 35°, tot hon nita 1a nho
hon 25° va t6t nhét 1a nhé hon 20°. Ngoai ra, céc thiét bi cap muc 25A, 25B, 26A, 26B
c6 thé duoc dit trong b trugt cép muc tuong tng duoc thiét ké @é co vao duoc tir cac

truc khuon in 15A, 15B, 16A, 16B.

Theo vi du minh hoa, truc in tht nhét va thi hai 105, 106, c4c truc khudn in tuong

@mg 15A, 15B, 16A, 16B, ciing nhu céc thiét bi cip muc dugc lién ket 25A, 25B, 26A,
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26B (trur khi thiét bi cép muc dugc do trong b truogt cép muc nhu duoc deé cap O trén)
duoc do gitta cap khung bén 201, cip khung bén 201 nay tao ra cdc mat phan cach twong
{mg trén cc mat bén thir nhét va thit hai 201a, 201b & phia dau vao/phia dang trude va
phia diu ra/phia ding sau cua bo phéan in 200. Uu tién hon 1a c@p khung bén 201 cling
d5 thanh phan chuyén gidy thtt nhét 95, cu thé 1a truc chuyén gidy thi nhét 95, phdi hop
vé6i truc in tht nhét 105 & phia dang trudc khe in va it nhat thanh phan chuyén gidy thtr
hai 110, cu thé 1 truc chuyén gidy tht hai 110, phdi hop véi truc in thtt nhdt 105 phia
ding sau khe in. Tham chi tbt hon 13, cdp khung bén 201 cling d& thanh phan chuyén
gidy thr ba 120, cu thé 1a truc chuyén gidy thit ba 120, phéi hop véi truc chuyén gidy
th hai 110 dé 14y di c4c to gifly S tir truc chuyén gidy thu hai 110. N6i cach khéc, theo
vi du trén Fig.5, céc to gidy S di chuyén ngang qua bd phan in 200 tr vi trf chuyén gidy
thir nhét (hodic “vi tri dAu vao gidy”) T1 ndm trén mat bén thir nhét 201a (cu thé 1 vi tri
chuyén gidy dén truc chuyén gidy thir nhat 95) dén vi tri chuyén gidy th hai (hodc “vi
tri dau ra gidy”) T2 nam trén mat bén thit hai 201b (cu thé 1a vi trf chuyén gidy tir truc
chuyén giéy thir ba 120), cac to giéy S duogc van chuyén lan luogt b?mg céc truc in 95,

105, 110 va 120.

Cac thanh phf?ln chuyén giéy 110, 120, 95 duogc thé hién dudi dang truc chuyén
gidy 110, 120, 95 trén cac hinh v&. Tuy nhién, it nhat mt trong cc thanh phén chuyén
gidy 110, 120, 95 hofic phan 16n céc thanh phan chuyén gidy 110, 120, 95 hodc tht ca
céc thanh phin chuyén gidy 110, 120, 95 theo cach khac dugc thé hién duéi dang mot
loai khéc ciia thanh phan chuyén gidy 110, 120, 95, vi du h¢ thong kep xich 110, 120,
05 va/hoc hé théng kep 110, 120, 95 c6 thé di dong bing thanh phan vén chuyén, vi du
nhu truc hodc tréng chuyén. Cu thé 13, it nhét hai hé thdng kep riéng 1é 110, 120, 95
cach nhau theo huéng chu vi xung quanh truc chuyén thong thuong 110, 120, 95 mang
it nhéit hai phuong tién kep 110, 120, 95 ¢6 thé dugc coi 14 it nhat hai thanh phan chuyén
110, 120, 95. Tét hon 1, it nhét mot trong céc thanh phan chuyén gidy 110, 120, 95
dugc thé hién dudi dang hé théng kep hodc nhu hé thong kep xich 110, 120, 95 hodc
nhu truc chuyén giéy 110, 120, 95 bao gém it nhat mot hé théng kep. T6t hon nita 13, it
nhét hai trong cac thanh phén chuyén giéy 110, 120, 95 dugc thé hién dudi dang hé
théng kep tuong Gng va/hodc nhu hé thong kep xich twong tng 110, 120, 95 va/hodc
nhu truc chuyén gidy twong Gmg 110, 120, 95 bao gbm it nhét mot hé thdng kep. Theo

phuong an thuc hién lam vi du, thanh phén chuyén giéy tht nhat 95 dugc thé hién duéi
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dang truc chuyén gidy thir nhét 95 va/hodc thanh phan chuyén gidy tha hai 110 dugc thé
hién dudi dang truc chuyén gidy thir hai 110 va/hodc thanh phan chuyén gidy thi ba 120
dugc thé hién duéi dang truc chuyén gidy thi ba 120.

Theo phuong an thyc hién duoc thé hién trén Fig.5, cdc b phéan séy hodc hong
kho thir nhét va tht hai 510, 520 cling nidm phia ding sau khe in cua it nhit mot va tét
hon 14 cia bd phén in twong Gng 200; 200.1, 2001.2; 200.1%*, 200.2* gitta hai tryc in
105, 106, cu thé 1a cac to gidy S duoc chuyén 1an lugt trong mot phén tuong tmg cla
chu vi cta céc truc chuyén gidy thi hai va tht ba 110, 120. B phén say hodc hong kho
thtr hai 520 ngoai ra co thé phdi hop truc tiép v6i chu vi cta truc in thi nhét 105 ngay
sau khe in dé sy hodc hong kho mt sau/mat dudi clia cic to gidy S. Céc bd phan sy
hodc hong khd 510, 520 tdt hon 1a cac bo phan hong kho bang UV, vi du nhu cac bd
phan hong khé bang UV-LED. Céc truc chuyén gidy thi hai va thir ba 110, 120 mdt lan
nita ¢6 thé duoc thé hién dudi dang kiéu bat ky khéc ciia cac thanh phin chuyén gidy

110, 120.

Ly tudng nhét 13, vi tri chuyén gidy T1 dén thanh phan chuyén gidy tht nhat 95
cua truc chuyén gidy tht nhéit 95 va vi tri chuyén gidy T2 cach xa thanh phan chuyén
gidy thtr ba 120 hoc truc chuyén gidy thit ba 120 duoc dit ¢ cing do cao, nhu duge md
ta trén Fig.5, do d6 cho phép vsu ghép truc tiép lan luot ctia hai bd phén in giéng nhau
200, trong truong hop d6 thanh phan chuyén gidy thr ba 120 hodc truc chuyén gidy thtr
ba 120 ciia bd phan in 200 dugc dit phia ding truée phdi hop truc tiép v6i thanh phén
chuyén gidy thtr nhét 95 hoic truc chuyén gidy tht nhét 95 ctia bd phan in 200 ¢ phia ra

san pham.

K&t cAu nhu vy trong d6 c6 it nhét hai bd phan in gidng nhau 200.1, 200.2 dugc
ghép ndi trc tiép véi nhau dugce thé hién theo phuong 4n trén Fig.6. That vay, Fig.6 la
hinh chiéu canh mot phan gian lugc cuia may in ¢o sé chi d3n 1000 va bao gdm it nhét
hai bd phan in 200.1, 200.2 cung loai nhu dugc md ta trude do tham khao Fig.5. Cac bo
phan 15A, 15B, 16A, 16B, 25A, 25B, 26A, 26B, 95, 105, 106, 110, 120, 201, 510, 520
trén Fig.6 1a cac bd phan gidng véi cc bo phan duge md ta tham khao Fig.5 va do do
khong cAn dugc md ta lai 1an nita. Can phai hiéu rang hai b phan in 200.1, 200.2 dugc
ghép ndi truc tip v6i nhau, mat bén thir hai 201b ctia by phan in thi nhét 200.1 duoc
ohép néi v6i mit bén thir nhat 201a cia bd phén in thi hai 200.2. Theo minh hoa trén
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Fig.6, mat bén thér nhét 201a ctia bo phan in thtt nhat 200.1 dugc thé hién ghép nbi voi
ban cép gidy 1* ctia bo cp gidy, trong d6 ban cép gidy 1* dugc b4 tri thanh phan chuyén
gidy 90 hoic truc chuyén gidy 90 dong vai trd cép va nhan céc to gidy S riéng 1& tlr vi
du hé thdng tay kep xoay. Mt bén tht hai 201b clia by phéan in thi hai 200.2 (khong
duoc thé hién trén Fig.6) ciing ¢6 thé dugc ghép ndi v6i bo phén in thit ba theo cach

tuwong tu véi cac bd phén in thir nhét va thr hai 200.1, 200.2.

Bd phén in cudi cung theo trinh ty clia cac bd phan in cling c6 thé duoc ghép ndi
v6i bit ky hé théng van chuyén gidy phi hop dé chuyén céc to gidy da duge in S dén bo
phan van chuyén gidy tuong ting theo cach tuong tu nhu duoc thé hién theo vi du trén
Fig.4, trong truong hop dé thanh phan chuyén gidy hodc truc chuyén gidy pht hop c6
thé duogc dat gitta thanh phan chuyén gidy thtt ba 120 hodc truc chuyén gidy thit ba 120
ctia by phén in cudi cling theo trinh ty va dAu cudi cua hé thong van chuyén gidy 3 (nhu

truc chuyén gidy 13 dugc mo ta trén Fig.4).

Mic dit khong duge md ta cu thé, hé thong kiém tra twong tu nhu hé théng kiém
tra 11, 12, 61, 62 duoc thé hién trén céc hinh vé& tir Fig.1 dén Fig.3 cfing c6 thé duge bd
tri & phia dang sau bd phan in cubi cung dé kiém tra ca hai mat cua céc t& gidy da duoc

in S.

Fig.7 thé hién mot phuwong an khac clia mdy in, ¢6 sb chi dan 1000*, theo sang
ché va bao gdm it nhit hai bd phan in 200.1%, 200.2* dugc dat theo kiéu bd phan ndy
dimg sau bd phan kia. Nhu theo phuong 4n trén Fig.6, mot sb luong 18 cac thanh phén
chuyén gidy, cu thé 1a c4c truc chuyén gidy, d6 1a céc truc chuyén 110, 120 va 95, duoc
bb trf phia ding sau khe in cta bd phan in thu nhét 200.1* va & phia dang trude khe in
ctia bd phan in thi hai 200.2% dé chuyén cdc to gidy S tir bo phén in thi nhat 200.1* dén
b6 phan in thtt hai 200.2*. Sy khac biét duy nhét doi véi phuong 4n trén Fig.6 nim &
chd khong phai tat ca cac thanh phan chuyén gidy 110, 120, 95 hodc cac truc chuyén
gidy 110, 120, 95 1a mot phan khong tach roi ctia b phan in thir nhét va th hai 200.1%,
200.2*. Thay vio do, theo vi du trén Fig.7, chi thanh phan chuyén gidy thu nhét 95 hoic
truc chuyén gidy 95 va thanh phan chuyén gidy thtr hai 110 hodc cac truc chuyén gidy
110 dugc d gitta cap khung bén 201* ctia hai bo phan in 200.1%, 200.2*, thanh phan
chuyén gidy thtr ba 120 hodc truc chuyén gidy 120 trong trudong hop nay duge do trong
khung trung gian 205 dugc dit gitta mdt bén thir hai 201b* ctia bo phan in thir nhét
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200.1* va mat bén thir nhét 201a* cta bd phan in tht hai 200.2*. Trong vi du minh hoa,
mit bén thir hai 201b* ctia b phan in tht hai 200.2* ciing dugce ghép ndi v4i khung
trung gian 205 dé do thanh phan chuyén gidy thtr ba 120 hodc truc chuyén gidy thtr ba
120 phia ding sau bd phén in thi hai 200.2%.

Xét tir goc do chirc ning, cac bd phén 1%, 15A, 15B, 16A, 16B, 25A, 25B, 206A,
26B, 90, 95, 105, 106, 110, 120, 201*, 205, 510, 520 trén Fig.7 thyc hién cung chirc
nang nhu cac bd phan 1*, 15A, 15B, 16A, 16B, 25A, 25B, 26A, 26B, 90, 95, 105, 106,
110, 120, 201, 510, 520 dugc mo ta tham khao Fig.6.

Céc cai bién va/hodc cai tién khac nhau c6 thé dugc thyc hién theo cac phuong
4n dugc mo ta & trén ma khong ndm ngoai pham vi cta sang ché nhu dugc dinh rd boi

phén yéu cau bao hd.

Trudce hét, bat ky mot trong sb hai truc in 105, 106 c6 thé dugc thiét ké du6i dang
truc van chuyén gidy va sang ché do d6 khong bi gi6i han ¢ cac phuong dn duge mo ta
trong do6 truc van chuyén giéy duoc dit ¢ trén duong di cua cac to giéy S. Truc van
chuyén gidy c6 thé dugc dit nhu nhau ¢ dudi dudong di cua cac to gidy S. Theo mot
phuong an, tryc van chuyén gidy ctia by phén in thir nhét dugc dit & trén duong di clia
cac to giéy S trong khi truc van chuyén giéy cta bd phén in tht hai lién ké dugc dat &
dudi duong di cua céc to gidy S. Theo mdt phuong an khac, truc van chuyén gidy cia
b6 phén in tht nhét dugc dit & dudi dudng di ciia cac to gidy S trong khi truc van chuyén

giy clia b phan in thir hai lién ké duoc dit o trén duong di cta céc to gidy S.

Tuong tu, trong khi Fig.6 va Fig.7 thé hién ba truc chuyén gidy 110, 120, 95 dugc
b tri phia ding sau khe in ctia b phan in thir nhét twong tng 200.1, 200.1*, va ¢ phia
déng truée khe in ciia bd phan in thr hai trong tng 200.2, 200.2%, dé dam bao chuyén
céc 1o giky S tir mot bo phén in dén bd phan in khac, bt ky s6 luong gbm it nhit hai
thanh phan chuyén gidy hodc hai truc in s& thuan tién. Sé luong it nhat hai bd phén
chuyén hodc hai truc in t6t hon 1a bét ky sd luong 1€ cua cac thanh phan chuyén gidy
hodc céac truc in va t6t hon nita [a s6 lugng 1€ gbm it nhit ba thanh phan chuyén gidy
hodc ba truc in. Cac vi du minh hoa ¢6 loi & chd it nhét hai thanh phan chuyén gidy 110,
120, 95 va cu thé 14 it nhét ba thanh phan chuyén gidy 110, 120, 95 hodc ba truc in 110,
120, 95 dam bao khoang cach dit giita hai bo phan in lién tiép va c6 thé di duge dén tat

ca cac b(fi phan ¢ lién quan clia mdy in, cu thé 14 truc khuon in 15A, 15B, 16A, 16B va
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céc bd phan sdy/hong khd 510, 520. Ngoai ra, ba thanh phan chuyén giay 110, 120, 95
hodic ba truc in 110, 120, 95 ¢6 thé dugc thay thé bai mot s6 lugng khéc, cu the 1a mot
sb lwong 1é ctia cac thanh phan chuyén gidy hodc céc tryc in, vi du nam truc chuyén gidy

¢6 kich thudc nhu truc chuyén gidy 95 duoc thé hién trén Fig.6 va/hoac Fig.7.

CAn hiéu ring tit ca cac bd phan in ¢6 lién quan khong nhét thiét phai giéng nhau.
Tuy nhién, cdc phuong an dugce boc 10 ¢ ddy co uu diém 16n & chd hé modun day du
dwoc dam bao vi mi bd phan in riéng 1¢ duoc thiét ké dudi dang khoi lap ghép co ban

c6 thé dugc thém vao hodc thdo bo tir may in ma khong gip kho khén gi lon.
Danh muc céc sb chi dan

100 may in kidu Simultan — két cau (2+4)-qua-(4) (tinh trang k¥ thuat trén Fig.1 va
Fig.2)

100* mAy in kiéu Simultan — két ciu (2+4)-over-(2+4) (tinh trang k¥ thuat theo Fig.3)
100** M4y in kiéu in kép — két cAu (4)-qua-(4) (tinh trang k¥ thuét theo Fig.4)

1000 méy in — két cAu (2+2)-over-(2+2) (phuong 4n trén Fig.6)

1000* may in — két clu (2+2)-over-(2+2) (phuong én trén Fig.7)

1 bo cap gidy

1* ban cip gidy

S céc tor gidy

2 bd phan in (tinh trang k§ thuat theo Fig.1 va Fig.2)

2% b6 phén in (tinh trang k¥ thuat theo Fig.3)

2.1-2.8 céc bo phan in (tinh trang k¥ thuét theo Fig.4)

200 bd phén in (phuong an trén Fig.5)

200.1,200.2 céac bo phan in (phuwong &n trén Fig.6)

200.1%*, 200.2* cac bd phan in (phuong an trén Fig.7)

3 hé théng van chuyén gidy (hé théng kep xich véi cac thanh kep tach roi nhau)
31 cdp banh xich ctia hé théng van chuyén gidy 3 (ddu ding trudc)

4 bd phén van chuyén gidy
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41,42,43  cAc bd phan phan phdi gidy thanh chong

5 truc van chuyén gidy / (thir nhét) tryc in (nhém in chinh) / truc ¢6 16p phi ba doan
(céc hinh v& tir Fig.1 dén Fig.3)

5.1-54 cac truc in cta cac bd phanin 2.1, 2.3, 2.5 va 2.7 / cdc truc ¢6 16p pht mot

doan (Fig.4)

105  truc vAn chuyén gidy/ (thtr nhét) truc in / truc ¢6 16p pht hai doan (cac phuong
an trén céc hinh vé& tir Fig.5 dén Fig.7)

6 (thtr hai) truc in (nhém in chinh) / truc ¢6 16p phu ba doan (céc hinh V& tir Fig.1
dén Fig.3)

6.1-6.4 cdc truc in ctia cac bo phéan in 2.2, 2.4, 2.6 va 2.8 / cdc truc ¢6 16p phit mot

doan (Fig.4)

106  (tht hai) truc in / truc ¢6 16p phi hai doan (cdc phuong an trén cac hinh v& tu

Fig.5 dén Fig.7)

7 truc van chuyén gidy/ (th ba) truc in (nhém in bd sung) / truc ¢6 16p phu hai
doan (Fig.3)

8 (thtt tu) truc in (nhém in bd sung) / truc ¢6 16p phu hai doan (cac hinh v& tir Fig.1
dén Fig.3)

& truc van chuyén gidy/ truc hai doan (Fig.1 va Fig.2)

9 truc chuyén gidy (cAp gidy— cé4c hinh v& tir Fig.1 dén Fig.4)

9°, 9 c4c truc chuyén gidy (Fig.3)

90  truc chuyén gidy (cap gidy— phuong 4n trén Fig.6 va Fig.7)

95 (thir nhat) truc chuyén gidy (cac phuong an trén cac hinh vé& tr Fig.5 dén Fig.7)
10 truc chuyén gidy (Fig.1 dén Fig.2)

10°,10°°,10° céc truc chuyén gidy (hé théng van chuyén gidy trung gian duoc dat

gitta nhom in bd sung va nhém in chinh — Fig.3)

11 truc kiém tra hodc tréng kidm tra (mot phan cia hé théng kiém tra — c4c hinh v&

tir Fig.1 dén Fig.3)
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12 truc kidm tra hoic tréng kiém tra (mot phén cia hé théng kiém tra — cc hinh vé
tir Fig.1 dén Fig.3)

10.1-10.4  cac truc van chuyén giéy / céc truc ép in cla cac bd phanin 2.1, 2.3, 2.5
va 2.7 / cac truc ép in hai doan (Fig.4)

11.1-11.4  céc truc van chuyén gidy / céc truc ép in cua cac bd phén in 2.2, 2.4, 2.6
va 2.8 / céc truc ép in hai doan (Fig.4)

13 truc chuyén gidy / truc hai doan (Fig.4)

110  (thwu hai) truc chuyén gidy / truc hai doan (cac phuong an trén cdc hinh ve& tir Fig.5
dén Fig.7)

120  (thw ba) truc chuyén gidy / truc hai doan (cac phuong an trén céc hinh v& tir Fig.5
dén Fig.7)

15 (bbn) tryc khudn in phéi hop véi tryc in 5 (mit dudi/mit sau cla cac to gidy S) /
céc truc khudn in mot doan (cac hinh vé tir Fig.1 dén Fig.3)

15.1-15.4  céc truc khudn in cua cdc bd phan in 2.1, 2.3, 2.5 va 2.7 (mat trén/mat
trudc cla cac to gidy S) / cac truc khudn in mot doan (Fig.4)

15A, 15B  (hai) céc truc khuon in cta bd phan in 200, 200.1, 200.2, 200.1%, 200.2*
(mit trén/mit trude cla cac to giéy S) / c4c truc khudn in mot doan (cac hinh ve& tur Fig.5
dén Fig.7)

16 (bbn) truc khudn in phéi hop véi truc in 6 (mit trén/mat trude cua cac to gidy S)
/ cac truc khudn in mot doan (céc hinh ve tr Fig.1 dén Fig.3)

16.1-16.4  cc truc khudn in ciia cac bd phan in 2.2, 2.4, 2.6 va 2.8 (mat dudi/mat sau
clia céc to gidy S) / cac truc khudn in mot doan (Fig.4)

16A, 16B  (hai) truc khuon in ctia bd phén in 200, 200.1, 200.2, 200.1%, 200.2* (mat
dudi/mat sau cua cac to gidy S) / cac truc khudn in mot doan (cdc hinh veé tur Fig.5 dén
Fig.7)

17  (hai) tryc khudn in phéi hop véi truc in 7 (mat dudi/mat sau cla cdc to gidy S) /
céac truc khudn in mot doan (Fig.3)

18 (hai) truc khudn in phéi hop véi truc in 8 (mat trén/mat trude clia cac to gidy S)

/ cac truc khuon in mdt doan (céc hinh ve tir Fig.1 dén Fig.3)
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20  Khung chinh méy in / cdp khung bén (céc hinh v€ tu Fig.1 dén Fig.4)

201 khung ctia bd phan in 200, 200.1, 200.2 / cdp khung bén (cac phuong an trén
Fig.5 va Fig.6)

201a mit phan cach cta khung 201 / mit bén thir nhét (phia ddu vao/phia dang trudc)
201b mit phan cach cta khung 201 / m3t bén thir hai (phia déu ra/phia déng sau)
201* khung ctia bd phan in 200.1*, 200.2* / cdp khung bén (phuong an trén Fig.7)
201a* mit phan cach ciia khung 201* / mat bén thtr nhét (phia ddu vao/phia dang trudc)
201b* mit phan cach ctia khung 201* / mat bén thr hai (phia dAu ra/phia dang sau)
205 khung trung gian (Fig.7)

21 b truot cép muc co vao dugc dd cac thiét bi cép muc 25

22 b truot cép muc co vao dugc do cac thiét bi cép muc 26

23 & trugt cAp muc co vao dugc do cac thiét bi cdp muc 27 (Fig.3)

24 b truot cép muc co vao duge d cac thiét bi cAp muc 28 (cac hinh v& tir Fig.1 dén

Fig.3)

25 (bén) thiét bi cép muc mdi thiét bi phéi hop v6i mot trong céc truc khudn in tuong

Ging 15 (c4c hinh v& tir Fig.1 dén Fig.3)

25.1-254  céc thiét bi chp muc cta cdc bd phan in 2.1, 2.3, 2.5 va 2.7 phéi hop lan
luot véi truc khudn in 15.1, 15.2, 15.3, 15.4 (Fig.4)

25A,25B  (hai) thiét bi cAp muc mdi thiét bi phdi hop v6i mot trong cae truc khudn
in tvong tmg 15A, 15B (cé4c hinh v& tir Fig.5 dén Fig.7)

26 (bbn)thiét bi cAp muc mdi thiét bi phoi hop véi mot trong cac truc khudn in turong

{ing 16 (cc hinh v& tir Fig.1 dén Fig.3)

26.1-26.4  céc thiét bi chp muc ciia cdc bd phan in 2.2, 2.4, 2.6 va 2.8 phdi hop lan
luot v6i truc khudn in 16.1, 16.2, 16.3, 16.4 (Fig.4)

26A,26B  (hai) thiét bi cdp muc mdi thiét bi phbi hop véi mot trong cac truc khudn
in trong Gng 16A, 16B (céc hinh v& tir Fig.5 dén Fig.7)
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27 (hai) thiét bi cAp muc mdi thiét bi phéi hop v6i mot trong cée truc khudn in twong

ung 17 (Fig.3)

28 (hai) thiét bi cAp muc mdi thiét bi phdi hop véi mot trong cac truc khudn in twong

Ging 18 (cac hinh v& tir Fig.1 dén Fig.3)

50  bd phan sdy/hong khd cho mit trude cua cic to gidy S, vi du bo phan hong kho
bing UV-LED (Fig.1 va Fig.2)

51 (th&r nhat) bd phan sdy/hong kho cho mat sau ciia cac to gidy S, vi du bd phan
hong khd bing UV-LED, phdi hop véi truc chuyén gidy 10” (Fig.3)

52 (thu hai) bd phan sdy/hong kho cho mat truéc cla cac to gidy S, vi du bd phan
hong khd bing UV-LED phdi hop v6i truc chuyén gidy 107 (Fig.3)

510  (thw nhét) b phan sédy/hong khd cho mit truée ciia cac to gidy S, vi du bd phén
hong khd bang UV-LED, phéi hop véi truc chuyén gidy 110 (cac phuong an trén céc
hinh v& tir Fig.5 dén Fig.7)

520  (thu hai) bd phén sdy/hong khd cho mit sau ctia cic to gidy S, vi du bd phan hong
kho bang UV-LED, phéi hop véi truc chuyén gidy 120 (c4c phwong an trén cac hinh v&
tir Fig.5 dén Fig.7)

61 camera kiém tra (mit sau cua cac to gidy S) phdi hop véi truc kiém tra hoic trong

kiém tra 11, vi du camera quét dong (céc hinh v& tir Fig.1 dén Fig.3)

62  camera kiém tra (mit trugc cia cac to gidy S) phéi hop véi truc kiém tra hodc

tréng kiém tra 12, vi du camera quét dong (céc hinh v& tir Fig.1 dén Fig.3)
T1 i tri chuyén gidy dén (th@r nhat) truc chuyén gidy 95 / vi tri dau vao gidy

T2  vitri chuyén gidy ra xa (tht ba) truc chuyén gidy 120 / vi tri dAu ra gidy
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YEU CAU BAO HO

1. M4y in to roi dugce lam thich img dé thyuc hién in mit trude-mét sau cua cac to gidy
riéng 1é, may in tO roi nay bao gbm:

nhidu bd phan in, m3i bd phan in dugc lam thich tng dé thyc hién in dong thoi
mit trude-mat sau clia cac to gidy, mdi bd phén in bao gdm hai truc in phdi hop véi
nhau va tao ra khe in trong d6 ca hai mét ctia cac to gidy dugc in ddng thoi, truc in thir
nhét trong sb hai truc in thu thap mau muc tir it nhét hai truc khuon in dugc lién két véi
truc in tha nhét va truc in th hai trong sb hai truc in thu thap mau muec tir it nhét hai
truc khuén in duoc lién két v6i truc in thir hai va trong do truc in thir nhat duoc dit bén
trén truc in thir hai sao cho cac to gidy di chuyén theo chidu ngang qua mdi by phan in
fir mat bén thir nhét ndm phia ding truée khe in dén mat bén tht hai doi dién v6i mat

bén thit nhat va ndm phia déng sau khe in,
trong do it nhét hai trong sb cac bd phén in dd néu duoc dat ndi tiép nhau,

trong do it nhét hai thanh phan chuyén gidy duoc bb tri phia ding sau khe in cta
b6 phéan in thu nhét trong sd it nhAt hai trong s cac bd phan in d& néu va phia dang trude
khe in ctia bd phén in thir hai trong sé it nhat hai trong sd cac bd phén in da néu dé
chuyén céc to gidy tlr bo phan in tht nhét dén bd phan in tha hai,

trong do mdi truc khuon in dugc cép muc bdi thiét bi cép muc dugc lién két co
it nhat mot dau phun muec,

trong d6 cac thiét bi cép muc duoc dinh vi voi it nhat mot phﬁn ctia mdi dau phun
muc tuong ing nam bén trén hodc bén dudi it nhét mot phan cta truc khudn in dugc
lién két sao cho dong muec tir dau phun muc dén truc khuon in vé co ban 1a theo hudng
thang dimng.
2. May in to r6i theo diém 1, trong do6 it nhit mot phan cta sé lugng gom it nhat hai
thanh phan chuyén gidy dugc do trong khung trung gian duoc dat gitra mat bén tht hai
ctia b phan in thi nhit va mt bén thit nhat ciia bo phan in thir hai.
3. M4y in to roi theo diém 1, trong do it nhit hai trong sd cac bd phén in da néu dugc
ghép néi truc tiép véi nhau, véi mét bén thir hai cia bo phan in thi nhét duoc ghép ndi
v6i mit bén thir nhat ctia bd phén in tha hai, va trong do s4 lugng gdm it nhét hai thanh

phan chuyén gidy 1a mot phan khong thé thiéu ctia cac bo phén in tht nhat va thi hai.
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4. M4y in to roi theo diém 1, trong d6 hai truc in bao gbm truc in thi nhét déng vai trd
lam truc van chuyén gidy, trong d6 céc to gidy dugc chuyén dén truc in thtr nhét bing
thanh phan chuyén gidy thir nhit hoic truc chuyén gidy tht nhat phéi hop véi truc in thir
nhit phia dang trudc khe in, trong d6 cac to gidy duoc 14y ra khéi truc in thu nhét bang
thanh phan chuyén gidy tht hai hogc truc chuyén gidy thir hai phéi hop véi truc in thir
nhét phia ding sau khe in.

5. May in to r&i theo diém 4, trong d6 mi bd phan in bao gom cgp khung bén da t nhét
hai truc in cling nhu thanh phan chuyén gidy thtr nhét hogc truc chuyén gidy thir nhét
va/hodc thanh phan chuyén gidy thtr hai hodc truc chuyén gidy thi hai.

6. May in to roi theo diém 1, trong @6 mdi bd phan in dugc tao két chu dudi dang bo
phén Simultan (2)-qua-(2) bao gbm cac truc khuon in thir nhit va tht hai phéi hop véi
truc thir nhét trong s6 hai truc in dé in mit thir nhit ctia cac to gidy va céc truc khudn in
thit ba va th tu phdi hop véi truc tht hai trong s6 hai truc in dé in mat tht hai cia cac
to gidy.

7. My in t 1oi theo diém 1, trong d6 mdi truc khuén in duge cp muc béi thiét bi cip

muc duoc lién két, mdi thiét bi cAp muc bao gbm hai dau phun muc.

8. May in to roi theo diém 1, mdy in to r&i nay con bao gbm it nhét mot bo phan sy
hoac hong khd tuong Gng ndm phia dang sau khe in twong tng gifta hai tryc in clia bd
phén in twong Ung.

9. Méy in t& roi theo diém 8, bao gdm céc bd phén sdy hodc hong khd thi nhét va thtr
hai, mdi bd phan nay phéi hop véi thanh phan chuyén gidy dugc lién két dé 1am kho mat
thir nhét va tht hai cla céc to gidy.

10. May in to roi theo didm 9, trong d6 mdi bd phén in dugc bd tri v6i cac bo phan sdy
hodc hong kho thir nhét va tht hai va céc thanh phan chuyén gidy dugc lién két.

11. Méy in to roi theo diém 8, trong do it nhit mot bd phan sdy hodc hong kho tuong
g 1a bd phén hong khd bang UV va/hodc bd phan hong khd bang UV-LED.

12. M4y in to roi theo diém 1, trong d6 mdy in t& roi nay dugc lam thich Ung dé thuc
hién in mit trudc-mat sau cua cac to gidy riéng 1 dé san xudt cac gidy to bao mat.

13. May in to roi theo diém 12, trong d6 céc gidy t& bao mat la gidy bac ngn hang.
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14. May in to roi theo diém 1, trong d6 it nhét mot duong tham chiu thang cung véi

dudng thing dimg tao thanh mot goc nhd hon 25° va/hodce nhod hon 20°.

15. May in to roi theo diém 1, trong d6 it nhat mot trong sd cac thanh phan chuyén gidy
duoc thé hién dudi dang hé théng kep hodc hé théng kep xich hodc dudi dang truc
chuyén gidy bao gbm it nhAt mot hé thdng kep va/hodc trong d6 thanh phan chuyén gidy
thir nhét duoc thé hién dudi dang truc chuyén gidy thir nhét va/hode thanh phan chuyén
oidy thir hai dugc thé hién dudi dang truc chuyén giy thir hai va/hoge thanh phan chuyén

gidy thir ba dugc thé hién dudi dang truc chuyén gidy tht ba.

16. May in to roi theo didm 1, trong do6 sb lwong gbm it nhét hai thanh phan chuyén gidy

1a s6 lwong 1& gdm it nhét ba thanh phan chuyén gidy.
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