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(57) Sang ché dé cap dén thiét bi phat anh. Thiét bi phat sang nay bao gdm: phan phat

sang thir nhat; phan phét sang thir hai duoc bé tri trén phan phat sang thir nhat; phan
phat sang thtr ba duoc bé tri trén phan phat sang thi hai; 16p thu dong hod bao xung
quanh thanh bén ngoai ctia mdi trong s& cac phan phét sang tir thir nhat dén thir ba;
mau xuyén qua ma di xuyén qua it nhit 1a mot phan ctia cac phan phat sang tir thit nhat
dén thir ba va duge ndi dién v6i it nhét 1a mot trong sd céc phan phat sang tir thit nhat
dén tha ba; va dé do duoc ndi dién v6i mau xuyén qua va m¢ rong, trén mot bé mit
ctia phan phat sang thir ba, t6i 16p thu dong hoa.

FIG.1A

P2

N \ KKK X
A |
\\\\ 307 ek

T
=R
vl BN\ \.__ VA3
\
i — VT2
N\ - CEL
BT VM
““/\x
LA oL
Plefif ‘ \ \ /1/ 41~ CPD
A VS VA6 B’


CVH140
Textbox
(21)  1-2021-02854

CVH140
Textbox
(57)

CVH140
Placed Image


43086

Linh vie k§ thuét dwoe dé cap

Sang ché dé cap dén thiét bi phét sang, va cu thé hon 13, dén thiét bi phat sang

ma trong d6 nhiéu phan phat sang duoc xép chong.
Tinh trang k¥ thuit cia sang ché

Céc didt phat quang nhu 1a cc ngudn sang vo co da duoc su dung da dang
trong céc linh vuc khac nhau chéng han nhu c4c thiét bi hién thi, cdc dén xe va chiéu
sang thong thuong. Céc di6t phat quang dang thay thé nhanh chéng cac ngudn séng
hién cé do chung co tudi tho dai hon, tiéu thu nang luong thép hon va tée do déap tng

nhanh hon so véi cdc ngudn sang hién cé.

N6i chung, thiét bi hién thi hién thi cac mau sic khac nhau nhin chung 1a nho
st dung cac mau sic duogc tron 13n cia xanh lam, xanh luc, va d6. Mbi diém anh cua
thiét bi hién thi bao g@)m cac diém anh phu xanh lam, xanh luc, va do, mau sic cia
diém anh cu thé dugc x4c dinh thong qua cac mau sic cta cac didm anh phu nay, va
anh duogc hién thi nhd su két hop cua cac diém anh.

Céc di6t phat quang dd duge sir dung chi yéu nhu 13 céc ngudn sang chiéu
sang tlr phia sau trong c4c thiét bi hién thi. Tuy nhién, gan ddy, thiét bi hién thi LED
¢& micrd dd duoc phat trién nhu 13 thé hé hién thi tiép theo ma hién thi truc tiép cac
hinh 4nh nh¢ st dung céc diot phat quang.

Ban chit k§ thudt ciia sang ché
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Van d& ky thuat can giai quyét

Séang ché va cac phuong an khac nhau cia sang ché d& xuét thiét bi phat sang

ma duoc nng cao hiéu suét 4nh sang va kha nang chiét 4nh sang.

Céc muc dich can dat duoc boi sang ché khong bi gidi han & cdc muc dugc
dugc néu ra trén day, va nguoi co hiéu biét trung binh vé linh vuc nay sé hiéu rd cac
muc dich khac tir cac md ta dudi day.

Phuong phap giai quyét van dé

Thiét bi phét sang theo cic phuong 4n wu tién dé giai quyét van dé ky thuat con
tdn tai c6 thé bao gdm: phin phét sang tht nhét; phan phat sang thit hai dugc bd tri trén
phan phét sang thtr nhét; phan phét sang thir ba duge bé tri trén phan phat sang thir hai;
16p thu dong hod bao xung quanh cac thanh bén bén ngoai cua cac phan phat sang thir
nhét, th hai, va th ba; mau xuyén qua dugc ndi dién voi it nhét 12 mot trong sb cac
phin phat sang thi nhat, thi hai, va tha ba, va di xuyén qua it nhét 13 mot phan cta
mot trong sb céc phé‘m phét séng thr nhét, thir hai, va tha ba; va dé do duoc ndi dién
v6i mau xuyén qua, va mé rong t6i 16p thu dong hod trén mot bé mit ctia phan phat

sang thu ba.

Theo céc phuong 4n uu tién, thiét bi phat séng c6 thé con bao gdm mau duoc
md rong duoc ndi dién v6i mau xuyén qua, va mé rong tir mot bé mit cia phén phat
sang thu ba tdi bé mit canh cua phén phét sang thtr nhét doc theo céac bé mit canh cia
cac phén phat séng ttr thir nhét dén tht ba; va mau dang hinh tru ndi dién mau dugc mo

rong va dé do.
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Theo c4c phuong 4n wu tién, thiét bi phat sdng c6 thé con bao gdom mau dan
dién noi dién mau xuyén qua va mau dugc md rong gitta mau xuyén qua va mau duoc

mao rong.

Theo céc phuong 4n wu tién, thiét bi phat sang c6 thé con bao gdm 16p chén
anh sang x4c dinh bé& mit chiét anh sdng nho bao phu mdt phén cua mot bé mat cda

phan phat sang thir nht.

Theo cic phuong 4n wu tién, thiét bi phét sang c6 thé con bao gdm phan két
dinh trong sudt dugc b tri trén bé mat chiét anh sang ma duge xac dinh boi 16p chin
anh sang.

Theo cac phuong 4n u tién, phan phat séng thir nhat ¢6 thé bao gdm 16p ban
dan loai thir nhat thir nhét, 16p cha dong thir nhat va 16p ban dan loai thi hai thtr nhat,
phan phat sang thir hai c6 thé bao gdm 16p ban dan loai thtr nhat tht hai, 16p chu dong
thir hai va 16p ban dan loai th hai thir hai, va phan phat sang thir ba c6 thé bao gdm
16p ban dn loai thir nhat thir ba, 16p chi dong thit ba va 16p ban dan loai thr hai tha

ba.

Theo cac phuong 4n wu tién, mau xuyén qua c6 thé bao gdm mau xuyén qua
thir nhét di xuyén qua céc phan phat sang thi hai va thir ba, va dugc ndi dién véi 16p
ban din loai thir nhét thir nhat; mau xuyén qua thtr hai di xuyén qua phéan phat sang tht
ba, va duoc ndi dién v6i 16p ban dan loai thi nhat thir hai; mau xuyén qua th ba duoc
nbi dién v6i 16p ban dan loai thir nhat thir ba; mAu xuyén qua the tu di xuyén qua céc

phan phat sang thi hai va thtr ba, va duoc nbi dién véi 16p ban dan loai tht hai thir

3

3/50



43086

nhat; mau xuyén qua thtr nam di xuyén qua phan phat sang thit ba, va dugc nbi dién
v6i 16p ban dan loai thtr hai tht hai; va mau xuyén qua thr su dugc ndi dién véi 16p
ban dan loai tht hai thi ba.

Theo céc phuong 4n uu tién, & do c6 thé bao gom dé do thi nhit duge ndi
dién v6i mau xuyén qua thi nhét; dé d th hai duoc nbi dién véi mau xuyén qua thir
hai; dé do tht ba duoc ndi dién v4i mau xuyén qua tht ba; va dé do chung dugc ndi
dién chung v6i cac mAu xuyén qua tir thir tw dén thir séu.

Theo cac phuong an uu tién, 16p thu dong hod ¢ thé dién day gitta cac thiét bi
phat sang lién ké.

Theo cac phuong an wu tién, 16p thu dong hod ¢ thé bao gdm it nhat 13 mot
trong s& nhua epoxy, EMC (Epoxy Molding Compound - EMC) va vt liéu chira silic.

Chi tiét cta cac phuong 4n dugc bao gdm trong phin md ta chi tiét dudi day
va céc hinh vé.

Hi€u qua co thé dat duogc

Trong thiét bi phat sang theo cc phurong 4n wu tién clia sdng ché, cac dé 45 co
thé duoc bb tri linh hoat trong thiét bi phat sang ma c¢ kich thude gidi han nho.

Vimau dugc mo rong mo rong doc theo bé mat canh cua thiét bi phét sang va
bao gdm kim loai, anh sang c6 thé dugc phan xa va chén gitra cac thiét bi phét sdng
lién k&, nhor 46 kha nang tai tao lai mau sic cua thiét bi phét séng c6 thé duoc nang cao.

Nho bb tri 16p chin 4nh sang va xac dinh bé mit chiét anh sang, d6 twong phan
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cta thiét bi phat sang co thé duoc tang 1én, nho d6 higu qua chiét 4nh sang c6 thé dugc
nang cao.
M ta vin tit cac hinh vé

FIG.1A 12 hinh v& thé hién vi du nhin tir phia trén dé minh hoa cho thiét bj phat
sang theo mdt phuong &n uu tién cua sdng ché.

FIG.1B 1a hinh chiéu mit cit duoc cét doc theo cac duong A-A’ va B-B’ trén
FIG.1A.

FIG.2A 12 hinh v& thé hién vi du nhin tir phia trén dé minh hoa cho thiét bi phat
sang theo mdt phuong an uu ti€n khac cia sang ché.

FIG.2B 12 hinh chiéu mit cét duoc cit doc theo cac dudng A-A’ va B-B’ trén
FIG.2A.

FIG.3A 1 hinh v& thé hién vi du nhin ti phia trén dé minh hoa cho thiét bi phat
sang theo mdt phuong 4n uu tién khéc nita cia sang ché.

FIG.3B 14 hinh chiéu mit cit duoc cit doc theo cac dudong A-A’ va B-B’ trén
FIG.3A.

FIG.4A 1 hinh v& thé hién vi du nhin tir phia trén dé minh hoa cho thiét bi pht
sang theo mdt phuong én uu tién khéc nira cia sang ché.

FI1G.4B 12 hinh chiéu mit cét duoc cit doc theo cac duong A-A’ va B-B’ trén
FIG.4A.

Cac hinh v FIG.5A, FIG.6A, FIG.7A, FIG.8A, FIG.9A, FIG.10A, vaFIG.11A
5
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1a cac hinh vé thé hién vi du nhin tir phia trén dé minh hoa cho phuong phdp dé san
xuét thiét bi phat séng theo mdt phwong 4n wu tién clia sing ché.

Céc hinh v& FIG.5B, FIG.6B, F1G.7B, F1G.8B, FIG.9B, FIG.10B, va FIG.11B
1a c4c hinh chiéu mit cit duoc cét theo cac duong A-A’ va B-B’ trén cac hinh vé
FIG.5A, FIG.6A, FIG.7A, FIG.8A, FIG.9A, FIG.10A, va FIG.11A.

MO té chi tiét sang ché

Dé hiéu dugc cAu hinh va hiéu qua cia sang ché mot cach day du, cdc phuong
4n uu tién cta sang ché s& dugc mo ta c6 dua vao céc hinh v& kém theo. Tuy nhién,
sang ché khong bi gidi han boi cac phuong 4n duge dua ra & day va co thé dugc thuc
hién theo cac dang khac nhau, va cac thay ddi khac nhau c6 thé dugc bd sung.

Tru khi dugce dinh nghia khéc, tAt ca cac thuat ngit duoc st dung & day c6 nghia

6/50

gidng nhu dugc hiéu chung b&i ngudi ¢6 hiéu biét trung binh vé linh vuc k§ thudt ma

sang ché 1a mot phén trong do.

Dudéi day, thiét bi phat sang s€ dugc mo ta chi tiét c6 dua va céc hinh v& kém

theo thong qua cac phuong an uu tién thuc hién.

FIG.1A 14 hinh v& nhin tir phia trén thé hién thiét bi phat sing theo mot phuong
an uu tién cua sang ché, va FIG.1B 14 hinh chiéu mit cit duoc cat doc theo céac duong
A-A’ va B-B’ trén FIG.1A. FIG.2A 14 hinh v& nhin tir phia trén thé hién thiét bi phat
sang theo mot phuong 4n wu tién khac ciia sang ché, va FIG.2B 12 hinh chiéu m3t cit
duoc cét doc theo cac dudng A-A’ va B-B’ trén FIG.2A. FIG.3A 1a hinh v& nhin tur

phia trén thé hién thiét bi phat sang theo mot phuong 4n wu tién khéc nita clia sang ché,
6
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va FIG.3B 1a hinh chiéu mit cat duoc cat doc theo cac duong A-A’ va B-B’ trén FIG.3A.

Nhu duoc thé hién trén cac hinh vé FIG.1A, FIG.1B, FIG.2A, FIG.2B, FIG.3A,
va FIG.3B, thiét bi phét sang c6 thé bao gdm tdm nén 100, phan phét sing thlr nhét
LE1, phan phét séang thir hai LE2 va phan phét séng thtt ba LE3 ma duoc xép chong

theo phuong thang dtmg trén tAm nén 100.

Tém nén 100 c6 thé 13 tAim nén c6 kha nang phat trién 16p ban dan dua trén gali
nitrit trén d6, va co thé bao gdm xa phia (A1203), silic cacbua (SiC), gali nitrit (GaN),
indi gali nitrit (InGaN), nhom gali nitrit (AlGaN), nhom nitrit (AIN), gali oxit (Ga203)
hodc silic. Bé)ng thoi, tAm nén 100 c6 thé 1a tAm nén xa phia duoc tao mau. Theo mot
phuong 4n wu tién, tim nén 100 c6 thé bao gdm vét liéu ma truyén 4nh sang nhin théy.

Theo céach c6 lua chon, tAm nén 100 c6 thé duoc luge bo.

Khi tAm nén 100 1a b& mit chiét 4nh séng ctia thiét bi phat sang, chidu dai budc
séng clia 4nh sang dugc phét ra tir phan phat sang thi nhat LE1 c¢6 thé 1 ngén nhét,
chiu dai budc séng ciia anh sang dugc phat ra tir phan phét sang thir hai LE2 ¢6 thé 1a
dai hon so véi chiéu dai bu6c séng cia anh sang dwoc phat ra tir phan phat sang thir
nhit LE1 va ngin hon so véi chiéu dai budc séng cua 4nh sang dugc phat ra tir phan
phat sang thtr ba LE3, va chiéu dai budc séng clia anh sang dugc phat ra tir phan phat
sang tht ba LE3 c6 thé 1a dai nhét. Vi dy, phan phat sang thi nhit LE1 ¢6 thé phat ra
anh sang xanh lam, phin phét sang thir hai LE2 c6 thé phat ra anh sang xanh luc, va
phén phat sang thit ba LE3 c6 thé phat ra 4anh sang d6. Tuy nhién, cac khai niém séng
tao khong bi gi6i han & d6. Vi du, phin phét sang thir hai LE2 ¢6 thé phét ra 4nh sang

7
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c6 chieu dai budc song ngan hon so véi chiéu dai buoc song duoe phat ra tir phan phat

sang thi nhat LE1.

Phén phat séang thi nhat LE1 ¢6 thé bao gdm 16p ban dan loai n thir nhét 102,
16p chii dong thir nhat 104, 16p ban dan loai p thir nhat 106 va 16p thuan tré thir nhét
108, phan phét séng thit hai LE2 c6 thé bao gdm 16p ban dan loai n thtr hai 202, 16p
cht dong thr hai 204, 16p ban dén loai p thir hai 206 va 16p thudn tré thir hai 208, va
phan phét sang thir ba LE3 ¢6 thé bao gdm 16p ban dan loai n thir ba 302, 16p chu dong

thir ba 304, 16p ban dan loai p tha ba 306 va 16p thuan tré thir ba 308.

MGi trong s 16p ban dan loai n thir nhat 102, 16p ban dan loai n thi hai 202 va
16p ban dan loai n thir ba 302 ¢6 thé 13 16p ban din dua trén gali nitrit dwoc pha tap Si.
M3di trong s6 16p ban dan loai p thir nhat 106, 16p ban dan loai p thtr hai 206 va 16p ban
dan loai p tht ba 306 c6 thé 13 16p ban dan dua trén gali nitrit dwoc pha tap Mg. Moi
trong s6 16p chii dong thir nhét 104, 16p chu dong thir hai 204 va 16p chu dong th ba
304 ¢6 thé bao gdm giéng da lugng tir (MQW), va ty 1& hop phan ciia né c6 thé dugce
xé4c dinh dé phét ra anh sang theo dinh chiéu dai budc séng mong mudn. Déi vi mdi
trong s& 16p thuan trd thi nhat 108, 16p thuan trd thir hai 208 va 16p thuan tro thir ba
308, oxit dan dién trong suét (TCO) chiang han nhu SnO (thiéc oxit), InO; (indi oxit),
ZnO (kém oxit), ITZO (indi thiéc kém oxit) hodc ITO (indi thiéc oxit) ¢6 thé dugc st
dung.

Phan phat sang thir nhat LE1 ¢6 thé dugc dat cach mot khoang tir phan phat
sang tht hai LE2 véi phan két dinh thtr nhit AD1 duge b tri xen gitta chiing. Vi du,

8
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16p thudn tré thi nhat 108 cia phan phét sang thi nhat LE1 va 16p ban dan loai n thu
hai 202 ctia phan phét sang thir hai LE2 ¢6 thé d6i dién v&i nhau véi phan két dinh thir
nhit AD1 duoc b tri ndm gifta chung. Theo mot vi du khéc, 16p thuan trd thir nhat 108
ctia phin phét sang thi nhat LE1 va 16p thuan tré thir hai 208 ctia phan phét sang tht
hai LE2 c6 thé dbi dién v&i nhau v6i phan két dinh tht nhdt AD1 duge bb tri xen gifta

chung.

Phén phét sang thir hai LE2 ¢6 thé duogc dit cach mot khoang tir phan phat sang
thtt ba LE3 v6i phan két dinh thi hai AD2 duge bd tri xen giita chiing. Vi du, 16p thudn
tré thir hai 208 ctia phan phat sang thir hai LE2 va 16p thuén tré thir ba 308 cta phan
phat sang thtr ba LE3 ¢6 thé di dién v&i nhau véi phan két dinh thir hai AD2 duge bd
tri xen gitra chung. Theo mot vi du khéc, 16p thuan tré thir hai 208 cta phan phat sang
thir hai LE2 va 16p ban dén loai n thir ba 302 ctia phan phat sang thit ba LE3 c6 thé dbi

dién v6i nhau véi phan két dinh thi hai AD2 duge bd tri xen gitra chung.

MBQi trong sb phan két dinh thir nhat AD1 va phan két dinh thi hai AD2 ¢6 thé
bao gdm vat liéu ma truyén 4nh sang nhin thay va c6 thudc tinh cach dién. Mdi trong
s6 phan két dinh thir nht AD1 va phan két dinh tht hai AD2 c6 thé bao gdm polyme,
chét can quang hodc polyimit. Vi du, mdi trong sé phan két dinh thir nhat AD1 va phan
két dinh tht hai AD2 c6 thé bao gdm it nhit 1a mot trong s6 SOG (quay-trén-kinh),
BCB (Benzo Cyclo Butadiene), HSQ (Hydrogen Silsesquioxanes), polyme nhay sang
SU-8 , epoxy, PAE (Poly Arylene ether) dua trén loai c6 tén thuong mai la Flare™,

MSSQ  (Methylsilsesquioxane), PMMA  (Polymethylmethacrylate), PDMS
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(Polydimethylsiioxane), fluoropolyme, polyimit, MSSQ (Methylsilisequioxane),
PEEK (Polyethereherketone), ATSP (Aromatic Thermosetting Poyester), PVDC

(Polyvinylidene Chloride), LCP (Liquid-Crystal Polymer), hodc sap.

Thiét bi phat sang c6 thé con bao gdm bo loc mau thir nhat CF1 ma duoc bd tri
gita phan phat sang thir nhat LE1 va phan phét sang tht hai LE2, va bd loc mau thi
hai CF2 ma dugc bd tri gitta phan phét sang thir hai LE2 va phan phét sang thtr ba LE3.
B loc mau tht nhat CF1 c¢6 thé duoc bd tri trén 16p thuan tré thi nhat 108 ciia phan
phat sang thir nhat LE1 hogc 16p thuan tré th hai 208 cua phan phat sang thir hai LE2.
B0 loc mau thir hai CF2 ¢6 thé duoc bd tri trén 16p thuan trd thi hai 208 ctia phan phat
sang thir hai LE2 hodc 16p thuan trd thir ba 308 ctia phan phat sang thit ba LE3. B9 loc
mau tht nhit CF1 c6 thé phan xa 4nh sang duoc phat ra tir phan phét séang thir nhat
LE1 va cho di qua 4nh sang duoc phat ra tir phan phat sang thir hai LE2 va phan phat
sang thtr ba LE3, sao cho 4nh sdng duoc phat ra tir phan phat sang thi nhat LE1 khong
gdy ra anh hudng trén mdi trong s6 phan phét sang thir hai LE2 va phan phét sang thir
ba LE3. Bd loc mau th hai CF2 co thé phan xa &nh sang dugc phat ra tlr phén phét
sang thi nhat LE1 va phan phat sang thir hai LE2 va cho di qua 4nh séng duoc phét ra
tir phin phat sang thir ba LE3, sao cho 4nh sang dugc phat ra tir phan phét séang thi
nhit LE1 va phan phat sang thtr hai LE2 khong gdy ra anh huéng trén phan phat sang
thtr ba LE3. Mbi trong s6 bd loc mau tht nhat CF1 va bd loc mau th hai CF2 c6 thé
bao gdm DBR (bd phan xa phan b Bragg) c¢6 két cdu ma trong d6 TiO2 va SiO2 duoc
Xép chéng luan phién. B loc mau th nhit CF1 ¢6 thé khac vé6i b loc mau tht hai

CF2 vé s6 luong cuia céc 16p luan phién trong d6 va do day cua chung. Theo mot
10
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phuong an uu tién, bo loc mau thu nhét CF1 va b6 loc mau tht hai CF2 c¢6 thé duoc

luge bo ¢o lua chon.

Thiét bi phét séng cé thé con bao gém mau dugc md rong th nhit EL1 ma
duoc ndi dién voi 16p ban dan loai n thi nhét 102, mau duoc mé rong thir hai EL.2 ma
duoc ndi dién voi 16p ban dan loai n thtt hai 202, mau dugc mé rong tht ba EL3 ma
duoc ndi dién véi 16p ban dan loai n thir ba 302, va mau duoc ma rong chung CEL ma
duoc nbi dién chung v6i 16p thudn tré thir nhét 108, 16p thudn tré thir hai 208 va 16p
thuan tré tht ba 308. Theo mot phuong 4n uu tién, mau duoc mo rong thir nhét EL1,
mau dugc mo rong thtr hai EL2, mau duoc mé rong thi ba EL3 va mau dugc mé rong
chung CEL c6 thé dugc bé tri trén phan phat sang thit ba LE3 theo cach sao cho dugc
phéan tach véi nhau. Vi dy, trong trudong hop ma & do thiét bi phét sang c6 két cdu hinh
t giac khi dugc nhin tir phia trén, mau dugc mo rong thtr nhit EL1, miu duoc m&
rong thir hai EL2, mau duge mé rong thir ba EL3 va miu duoc mé rong chung CEL c¢6
thé dwoc bd tri tai cac phan goc twong tng cla thiét bi phat sang hinh t gidc. Mdi
trong s6 miu duoc mé rong thi nhat EL1, mau duge md rong thi hai EL2, mau duoc
mo rong tht ba EL3 va mau duge md rong chung CEL c6 thé bao gém it nhit 1a mot
duoc lua chon tir nhom gém cd Au, Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Hf, Cr, Ti,
Ta va Cu. Hon nita, mdi trong s6 mau dugc mé rong thir nhét EL1, miu duoc md rong
th hai EL2, mau dugc mo rong tha ba EL3 va mau duoc mé rong chung CEL c¢6 thé

bao gébm hop kim cua céc vat liéu duoc liét ké trén day.
Trong khi dugc minh hoa theo phwong 4n uu tién ndy 1a mau dugc mé rong
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chung CEL nbi dién chung 16p thuan tré thir nhat 108, i6p thudn tré thit hai 208 va lop
thuin tré thtr ba 308, can luu ¥ ring mau duoc md rong chung CEL ¢6 thé ndi dién
chung 16p ban dan loai n thtt nhit 102, 16p ban din loai n tht hai 202 va 16p bén dan

loai n thir ba 302.

Thiét bi phat sang c6 thé con bao gdm mau xuyén qua tha nhit VA1 di xuyén
qua phén phat sang tht ba LE3, phan két dinh thtt hai AD2, bd loc mau thir hai CF2,
phan phét sang thir hai LE2, phan két dinh thir nhit AD1, bd loc mau thir nhat CF1, 16p
thudn tré thit nhét 108, 16p ban din loai p thir nhét 106, va 16p chi dong thir nhat 104,
va ndi 16p ban dan loai n thu nhét 102 v&i mau duoc mo rong thr nhat EL1, mau xuyén
qua thtr hai VA2 di xuyén qua phan phét sang thtt ba LE3, phan két dinh thir hai AD2,
bd loc mau thtt hai CF2, 16p thuan tré tha hai 208, 16p ban dan loai p thit hai 206, va
16p chu dong thir hai 204, va ndi 16p ban dan loai n thi hai 202 véi mau duge md rong
tht hai EL2, va mau xuyén qua thir ba VA3 nbi 16p ban dan loai n thit ba 302 véi mau
duge mé rong thi ba EL3. Theo mot s6 phuong 4n wu tién, mau xuyén qua thir ba VA3
6 thé duge luge bo.

Thiét bi phat sang c¢6 thé con bao g0m mau xuyén qua thtr tw VA4 di xuyén qua
phan phat séng thit ba LE3, phan két dinh tht hai AD2, b6 loc mau thtt hai CF2, phan
phat sang thtt hai LE2, phin két dinh thir nhét AD1, va b loc mau thi nhat CF1, va
ndi 16p thuan tré tha nhat 108 véi mau duge mo rong chung CEL, mau xuyén qua thu
ndm VA5 di xuyén qua phan phat sang thit ba LE3, phin két dinh thtr hai AD2, va bd

loc mau tht hai CF2, va ndi 16p thun trd tha hai 208 v6i mau duge mé rong chung
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CEL, va miu xuyén qua thit séu VA6 di xuyén qua 16p ban dan loai n thit ba 302, 16p
chii dong tht ba 304, va 16p ban dan loai p thit ba 306 va ndi 16p thuan trd thi ba 308

véi mau duoc mé rong chung CEL.

MB0i trong sé mau xuyén qua thir nhat VA1, mau xuyén qua thir hai VA2, mau
xuyén qua thir ba VA3, mau xuyén qua thr tw VA4, mau xuyén qua th ndm VAS va
mau xuyén qua thir sau VA6 c¢6 thé bao gdm it nhét 1a mot dwoc lya chon tir nhom gom
c6 Au, Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Hf, Cr, Ti, Ta va Cu. Hon nita, mdi trong
s6 mau xuyén qua thi nhat VA1, mau xuyén qua thi hai VA2, miu xuyén qua tht ba
VA3, mau xuyén qua thir tr VA4, mau xuyén qua thit nim VA5 va mau xuyén qua thtr

sau VA6 c6 thé bao gdbm hop kim ctia céc vat liéu duge liét ké trén day.

Theo mdt phuong 4n wru tién, mau xuyén qua thi nhit VA1 va mau duoc mé rong thir
nhat EL1 ¢6 thé lién khéi v6i nhau, mau xuyén qua thir hai VA2 va mau duge mo rong
thtr hai EL2 ¢6 thé lién khéi véi nhau, mau xuyén qua thr ba VA3 va mau duge mé
rong thit ba EL3 ¢6 thé lién khdi v&i nhau, va miu xuyén qua thtt tw VA4, mau xuyén
qua thir nam VA5 va mdu xuyén qua thir sdu VA6 va mau duoc mé rong chung CEL
c6 thé lién khéi v6i nhau.

Thiét bi phat sang c6 thé con bao gdm 16p thu dong hoa thir nhit PVT1 ma bao
xung quanh céc thanh bén bén ngoai ctia mau xuyén qua thit nhat VA1, mau xuyén qua
thtr hai VA2, mau xuyén qua thit ba VA3, mau xuyén qua thir tu VA4, mau xuyén qua
thtt ndm VA5 va mau xuyén qua thit sdu VA6, md rong 1én trén phan phat sang thi ba
LE3 va cach dién mau dugec mo rong th nhit EL1, mau dugc mé rong thtr hai EL2,
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mau duoc mé rong tht ba EL3 va mau duge mo rong chung CEL tir phan phat sang
thtr ba LE3. Lép thu dong hoa thir nhat PVT1 ¢ thé bao gom it nhét 1a mot duoc lya

chon tir nhom g@)m cd SiNy, TiNy, TiOy, TaOy, ZrOy, HfOy, AlOy, va SiOx.

Thiét bi phat sang c6 thé con bao gdm mau hinh tru thi nhat PL1 ma ndi dién
mau duoc mé rong thi nhat EL1 va dé do thd nhat PD1, mau hinh tru tht hai PL2 ma
ndi dién miu dugc mé rong thu hai EL2 va dé d3 thir hai PD2, mau hinh tru th ba
PL3 ma ndi dién miu dugc mé rong thir ba EL3 va dé d tht ba PD3, va mau hinh tru
chung CPL ma ndi dién mau duoc méd rong chung CEL va dé d5 chung CPD. Mbi
trong s6 mau hinh tru thi nhét PL1, mau hinh tru thr hai PL2, mau hinh tru thtt ba PL3
va mau hinh tru chung CPL ¢6 thé bao gém it nhat 1a mot duoc lua chon tir nhom gém
cd Au, Ag, Ni, Al, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Hf, Cr, Ti, Ta va Cu. Hon nfta, mdi trong
s& mAu hinh tru tha nhat PL1, mu hinh tru thi hai PL2, mau hinh tru tht ba PL3 va

mau hinh tru chung CPL ¢6 thé bao gém hop kim cua céc vat li¢u duogc liét ké trén day.

Thiét bi phét sdng c6 thé con bao gém 16p thu dong hod thir hai PVT2 ma duoc
bd tri gifta mau hinh tru tht nhit PL1, mAu hinh try tht hai PL2, mau hinh tru tht ba
PL3 va mau hinh tru chung CPL trén mau duoc mé rong thtr nhét EL1, miu dugc md
rong thir hai EL2, mau dugc mo rong thir ba EL3 va mau duge mé rong chung CEL.
L&p thu dong hod thtr hai PVT2 ¢ thé bao gﬁ‘)m it nhat 1a mot duoc lua chon tir nhém
g6m c6 vt liéu hitu co chang han nhu EMC (Epoxy Molding Compound - EMC), nhua
epoxy, vat liéu chura silic, polyme nhay sang, BCB, FlareTM, MSSQ, PMMA, PDMS,

fluoropolyme, polyimit, MSSQ, PEEK, ATSP, PVDC, LCP, hodc sap, hoac vét liéu v
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co chang han nhu SiNx, TiNx, TiOx, TaOx, ZrOx, HfUx, AixOy hodc SiOx. Thém
vao do, khi vt liéu hiru co dugce st dung, n6 cé theé duoc tao ra theo cac mau sac khac

nhau chang han nhu den hoic trong sudt.

Theo cac phuong an uu tién cua sang ché, kich thuéc gi6i han (CD) ctia mdi
trong s6 phan phat sang thir nhit LE1, phan phét séng th hai LE2 va phan phat sang
thir ba LE3 ¢6 thé 1a kich thuéc ¢& nhé khoang tir 50 um dén 80 um. Trong trudng hop
ma & d6 dé do tha nhét PD1, dé do thi hai PD2, dé do thir ba PD3 va dé d& chung CPD
ma duoc ndi dién v&i phan phat sang thit nhat LEI, phan phét sang tha hai LE2 va
phan phat sang thtr ba LE3 dugc ndi truc tiép, khoang cach phan tach gitta dé 4o thu
nhit PD1, dé d& tht hai PD2, dé d& tht ba PD3 va dé d& chung CPD c6 thé qua nho.
Dé khic phuc van dé nay, nho su dung mau dugec mé rong thir nhat EL1, mau duogc
md& rong thir hai EL2, mau dugc mo rong thir ba EL3 va miu duge md rong chung CEL
va mau hinh tru thu nhit PL1, mAu hinh tru tht hai PL2, mau hinh tru tht ba PL3 va
mAu hinh tru chung CPL, khoang céch giita dé do thtr nhat PD1, dé do thi hai PD2, dé
d tht ba PD3 va dé do chung CPD c6 thé duogc tang 1én. Hon nita, khi mdi trong sb
mAu duge mé rong tha nhit EL1, mau dugc mé rong thr hai EL2, mau duge mé rong
tha ba EL3 va mau duoc mé rong chung CEL va miu hinh tru thi nhét PL1, mau hinh
tru thtt hai PL2, mAu hinh tru thtr ba PL3 va miu hinh tru chung CPL bao gém kim
loai, c6 kha ning dé thuc hién chirc ning phan xa va chin 4nh séng giita cac thiét b

phat séng lién ké.
Theo mdt phuong én uu tién khac nhu duge thé hién trén FIG.2A va FIG.2B,
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thiét bi phat sang c6 thé con bao gdm mau dan dién thir nhat CP1 ma noi dién mau
xuyén qua thir nhat VA1 va mau dugec mé rong thu nhit EL1, mau din dién th(t hai
CP2 ma ndi dién mau xuyén qua thir hai VA2 va mau dugc mé rong thir hai EL2, mau
dan dién tha ba CP3 ma ndi dién mau xuyén qua thit ba VA3 va mau duoc mé rong
thtt ba EL3, va mau dan dién chﬁng CCP ma nbi dién mau xuyén qua chung va mau
duoc mé rong chung CEL. Mai trong s6 mau dan dién thi nhat CP1, mAu dan dién tha
hai CP2, mau dan dién tht ba CP3 va mau dan dién chung CCP c¢6 thé bao gdm it nhat
1a mot duoc Iua chon tir nhoém gém c6 Au, Ag, Ni, AL, Rh, Pd, Ir, Ru, Mg, Zn, Pt, Hf,
Cr, Ti va Cu. Hon nita, mdi trong s6 mau dan dién thir nhat CP1, miu dan dién thir hai
CP2, miu dan dién thtt ba CP3 va méu dan dién chung CCP ¢6 thé bao gdm hop kim
cua cac vat liéu duoc liét ké trén day. Nho diéu chinh céc vi tri va cac chiéu rong cua
mau din dién tht nhdt CP1, mau dan dién thr hai CP2, mau dan dién tha ba CP3 va
mau dan dién chung CCP, khoang cach phan tach ciia dé do thw nhit PD1, dé d thu

hai PD2, dé d thit ba PD3 va dé d& chung CPD c6 thé dugc diéu chinh linh hoat.

Trén céac hinh v& FIG.1A, FIG.3A va FIG.3B, FIG.1A 1a hinh v€& nhin tir phia
trén theo hudéng dbi dién phan phét sang thit ba LE3, va FIG.3A 13 hinh v& nhin tir phia
trén theo huéng dbi dién phan phét sang thir nhdt LE1. Theo mot phuong 4n uu tién
khéc cia sang ché nhu dugc thé hién trén FIG.1A, FIG.3A va FIG.3B, thiét bi phat
sang c6 thé con bao gdm 16p chén 4nh sang LS ma dugc bb tri dé bao phii mot phan
ctia bé mit chiét 4nh sang cua thiét bi phat sang, trén mot bé mat ctia phan phat sang
thtr nhat LE1. L6p chan anh sang LS ¢ thé bao gdm polyme nhay séang hozc ma tran

diém den. Theo cach nay, khi 16p chin 4nh sang LS bao pht mot phan ctia bé mit chiét
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anh sang va nho do giam dién tich cua be mat chiet 4nh sang, do twong phan cua thiét
bi phét sdng co thé duoc tang lén. Nho d6, hiéu qua chiét anh sdng ciia thiét bi phat

sang co6 thé dugc ning cao.

Trong thiét bi phat sang trén FIG.3A va FIG.3B, theo mdt phuong an uu tién,
16p chén 4nh séang LS ¢6 thé bao phii mot phan ctia bé mat chiét anh sang, va phan SP
ctia moOt bé mit ctia phan phat séng thi nhit LE1 ma trén d6 16p chin 4nh sang LS
khong dugc b tri c6 thé dugc lam 16 ra ngoai khong khi. Theo mot phuong an uu tién
khac, phan két dinh thir ba ma ¢6 thudc tinh truyén 4nh sang nhin thdy c6 thé duogc bd
trf trén phan SP ctia mot bé mit ctia phan phat séng thtr nhit LE1 ma trén d6 16p chan
anh sang LS khéng duoc b tri. B& mit dinh cia phan két dinh thit ba c6 thé dong
phing v6i bé mit dinh ciia 16p chén 4nh sang LS. Dong thoi, phan két dinh thi ba ¢6
thé bao gém SOG, BCB, HSQ hoéc polyme nhay sdng SU-8 .

FI>G.4A thé hién vi du khi nhin tir phia trén dé hd tro trong vi¢c minh hoa thiét
bi phét sang theo mdt phuong 4n uu tién khic nita cta sang ché, va FIG.4B 1a hinh

chiéu mat cét dugc cit doc theo cac duong A-A’ va B-B’ trén FIG.4A.

Nhu duge thé hién trén FIG.4A va FIG.4B, thiét bi phat sang c6 thé bao gdm
tAm nén 100, va phan phat sang thr nhit LE1, phan phét sang thi hai LE2 va phan phat

sang thr ba LE3 ma duoc xép chong theo phuong thing dung trén tim nén 100.

Phén phét sdng thtr nhét LE1 c6 thé bao gdm 16p ban dan loai n thir nhét 102,
16p chi dong thir nhat 104, 16p ban din loai p thi nhat 106 va 16p thudn tré thir nhat

108, phan phat sang tht hai LE2 ¢6 thé bao gdm 16p ban dan loai n thit hai 202, 16p
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chil dong thi hai 204, i0p ban dan ioai p thi hai 200 va 16p thuan rd thir hai 208, va
phén phat sang thir ba LE3 c¢6 thé bao gdm 16p ban dan loai n thtt ba 302, 16p chi dong

thtr ba 304, 16p ban dan loai p thi ba 306 va 16p thuan trd thi ba 308.

Thiét bi phat sang c6 thé con bao gdm mAu xuyén qua thtr nhit VA1, miu
xuyén qua thir hai VA2, mau xuyén qua thit ba VA3, mau xuyén qua tht tt VA4, mau
xuyén qua thir naim VAS va miu xuyén qua tht sdu VAG, lé'ﬁ thu dong ho4 thtr nhat
PVT1 ma bao xung quanh cic thanh bén bén ngoai cia miu xuyén qua thtt nhit VAL,
mAau xuyén qua thi hai VA2, mau xuyén qua thit ba VA3, mu xuyén qua tht tw VA4,
mau xuyén qua th nim VAS va mau xuyén qua tht siu VA6 va mé rong t&i mot bé
mit ciia phan phat sang thir ba LE3, va 16p thu dong hoa thit hai PVT2 ma bao xung
quanh céc thanh bén bén ngoai cua phin phét sang thir nhat LE1, phan phat sang tht
hai LE2 va phan phét sang th ba LE3. Theo mdt phuong 4n uu tién, bé mit dinh cia
16p thy dong ho4 thir hai PVT2 c6 thé dong phang v6i bé mit dinh ctia 16p thu dong

ho4 thir nhat PVT].

Thiét bi phat sang c6 thé con bao gdm dé do thi nhat PD1 ma duge bd tri trén
16p thu dong hoa tht nhit PVT1 va 16p thu dong ho4 thir hai PVT2 va dugc ndi dién
vGi mau xuyén qua thir nhit VAL, dé @5 tha hai PD2 ma duoc bd tri trén 16p thu dong
hod tht nhat PVT1 va 16p thu dong hoa thir hai PVT2 va dugc ndi dién véi miu xuyén
qua thtr hai VA2, dé do thir ba PD3 ma duoc bd trf trén 16p thu dong hod thur nhéit PVT1
va 16p thu dong hod thtr hai PVT2 va duoc ndi dién véi mau xuyén qua tht ba VA3,

va dé do chung CPD ma duoc bd tri trén 16p thu dong hod thi nhat PVT1 va 16p thu
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dong noa iht nai ¥V 12 va dugc noi dién vo1 mau xuyen qua thu tu VA4, mau xuyén

qua thir ndm VA5 va mAiu xuyén qua thtt sdu VAG.

Theo phuong 4n tu tién nay, vi mdi trong s6 dé d& thir nhat PD1, dé d& tha hai
PD2, dé d& thir ba PD3 va dé d& chung CPD duoc bd tri mé rong dé chong 1én mdi
trong s 16p thu dong hoa thir nhat PVT1 va 16p thu dong hoa tht hai PVT2, mdi trong
s§ dé a5 thir nhat PD1, dé do tht hai PD2, dé d& thir ba PD3 va dé do chung CPD ¢6

thé duoc bb tri bén trong dién tich rong.

Vi thiét bi phat sang duge mo ta theo phuong 4n nay co ban 1a gidng véi thiét
bi phat sang dugc md ta trén day c6 dua vao FIG.1a va FIG.1b, cdc md ta 1ap lai cia

n6 sé& duoc luge bo dé tranh du thira.

Duéi déy, phuong phap dé san xudt thiét bi phét sang s& duwoc mo ta. Theo mot
phuong 4n uu tién, phuong phap dé san xudt thiét bi phat sang nhu dugc thé hién trén

FIG.1A va FIG.1B sé& dugc mo ta lam vi du.

Céc hinh v& tir FIG.5A dén FIG.11A thé hién céc vi du khi nhin tir phia trén dé
hd tro trong viéc minh hoa phuwong phép dé san xuat thiét bi phat sang theo phuong 4n
uu tién cla sang ché, va céc hinh vé tir FIG.5B dén FIG.11B 1a céac hinh chiéu mat cét

duoc cét theo cac duong A-A’ va B-B’ trén céc hinh vé& tir FIG.5A dén FIG.11A.

Nhu duoc thé hién trén FIG.5A va FIG.5B, 16p ban din loai n thir nhét 102,
16p cha dong thu nhit 104, 16p ban dén loai p thir nhat 106 va 16p thudn tré thir nhét
108 trén tAm nén thir nhat 100 ¢6 thé duoc tao ra lién tiép. Lop ban dan loai n thir nhat

102, 16p chu dong thir nhat 104 va 16p ban dan loai p thir nhat 106 c¢6 thé duge tao ra
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1ién tiép trén tam nen iha nhat 100 nho st dung phuong phap phat trién chang han nhu
MOCVD (ling dong hoi hod hoc hitu co kim loai), MBE (epitaxy chim phan tir),
HVPE (epitaxy pha hoi hydrua) va MOC (kim loai-hitu co clorua). Lép thudn trd thir
nhét 108 c6 thé duoc tao ra trén 16p ban dan loai p thir nhit 106 théng qua quy trinh

ling dong hoi hod hoc (CVD), quy trinh ling dong hoi vat ly (PVD), va tuong tu.

Nho tao ra 1an lugt 16p ban dan loai n tha hai 202, 16p chi dong thir hai 204,
16p ban dan loai p thit hai 206 va 16p thudn tré thir hai 208 trén tm nén th hai (khong
duoc thé hién), phén phat sang thr hai LE2 ¢6 thé duoc tao ra. Lép ban dan loai n tht
hai 202, 1ép chd dong thtr hai 204 va 16p ban dan loai p thir hai 206 ¢6 thé duoc tao ra
lién tiép trén tAm nén thw hai nho st dung phwong phap phat trién ching han nhu
MOCVD, MBE, HVPE va MOC. Lép thuan trd thi hai 208 ¢6 thé dugce tao ra trén 16p

ban dan loai p thit hai 206 thong qua quy trinh CVD, quy trinh PVD, va tuong tu.

Nh 14t lai tAm nén th hai, 16p thuan trd thir hai 208 ¢6 thé duge bd tri dé ddi
dién tAm nén do (khong duoc thé hién). Nho sir dung phan két dinh 14y ra duoc, phan
phéat sang thtr hai LE2 ¢6 thé dugc gén voi tAim nén d5. Sau khi gan phéan phat sang thi
hai LE2 v&i tAm nén d&, tAm nén thi hai c6 thé duoc loai bé thong qua quy trinh lam
bong ra sit dung laze (LLO) hodc quy trinh lam bong ra hod hoc (CLO), hodc tuong tu.

Nho 14t lai tAm nén thi hai, 16p ban dan loai n thir hai 202 ¢6 thé dugc bd tri
dé dbi dién 16p thudn trd thir nhat 108, va phan phat séang tha hai LE2 c6 thé dwoc gin
v6i phan phat sang thi nhat LE1 thong qua phin két dinh thir nhat AD1. Sau khi két
dinh phan phét séang thtr nhat LE1 va phan phat sang thtr hai LE2, tam nén d& c6 thé
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duoc loai bo ihdng qua phan két dinh lay ra duoc.

Nho tao ra lan luot 16p ban dan loai n tht ba 302, 16p cht dong thit ba 304, 16p
ban dan loai p thi ba 306 va 16p thuan tré thi ba 308 trén tAm nén thi ba (khong duogc
thé hién), phan phét sang thir ba LE3 ¢6 thé dugc tao ra. Lép ban dan loai n thit ba 302,
16p chu dong thir ba 304 va 16p ban dan loai p thi ba 306 ¢ thé duoc tao ra lién tiép
trén tim nén thir ba nho st dung phuong phép phiét trién chang han nhu MOCVD,
MBE, HVPE va MOC. Lép thuan tré thir ba 308 c¢6 thé duoc tao ra trén 16p ban dan

loai p thtr ba 306 thong qua quy trinh CVD.

TAm nén th ba c6 thé dugec 1at lai sao cho 16p ban dan loai n thit hai 202 cua
phan phét sang thir hai LE2 va 16p thuan trd thit ba 308 ctia phan phét sang thir ba LE3
d6i dién voi nhau, va phan phat sang thir hai LE2 va phén phét sang tht ba LE3 ¢6 thé
duoc gin v6i nhau thong qua phéan két dinh thir hai AD2. Sau khi két dinh phan phat
sang thi hai LE2 va phdn phét sang thit ba LE3 nho phan két dinh tht hai AD2, tim

nén thir ba ¢6 thé duogc loai bé thong qua quy trinh LLO hozc CLO.

Nhu dugc thé hién trén FIG.6A va FIG.6B, nhd an mon phan phat sang tht ba
LE3, phan phét sang tht hai LE2, va phan phat sang thi nhat LE1, 16 xuyén qua thtr
nhit VH1 1am 16 ra 16p ban din loai n thi nhat 102, 16 xuyén qua thi hai VH2 lam 16
ra 16p ban dan loai n thir hai 202, 16 xuyén qua thir ba VH3 1am 16 ra 16p ban dan loai
n thr ba 302, 15 xuyén qua thtr tw VH4 lam 16 ra 16p thudn trd thir nhat 108, 16 xuyén
qua thtr ndm VHS lam 10 ra 16p thuan tré thir hai 208, va 16 xuyén qua thir sdu VH6
lam 10 ra 16p thuan trd tha ba 308 ¢6 thé duoc tao ra.
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Theo mot phuong an uu tién, trong khi tao ra 10 xuyén qua thu nhat VHI, 16
xuyén qua thi hai VH2, 18 xuyén qua thir ba VH3, 16 xuyén qua tht tu VH4, 16 xuyén
qua thir nim VHS va 16 xuyén qua thir sdu VHS, tdm nén 100 c6 thé dugc 1am 16 ra
nhd an mon cac bé mat canh cia phan phét séng thir nhit LE1, phan phét sang tht hai
LE2 va phan phét sang thir ba LE3, va nhd d6, cac thiét bi phat sang twong tng ¢6 thé
duge phan tach riéng r& véi nhau. Trong khi khong dugce thé hién chi tiét, mdi trong sb
phan phat sang thi nhit LE1, phan phét sang thtt hai LE2 va phan phat sang tha ba
LE3 ¢6 thé ¢6 thanh bén duge 1am nghiéng. Hon nita, mdi trong s6 18 xuyén qua thi
nhat VHI, 15 xuyén qua thi hai VH2, 18 xuyén qua tht ba VH3, 16 xuyén qua tht tu
VH4, 18 xuyén qua thir nim VHS va 16 xuyén qua thtt sdu VH6 c6 thé c6 thanh bén

duoc lam nghiéng.

Nhu duge thé hién trén FIG.7A va FIG.7B, 16p thu déng ho4 thtr nhat PVT1
c6 thé duoc tao ra theo cach bao gidc doc theo phin phat sang thtr nhat LE1, phan phat
sang thtr hai LE2 va phan phét sang th ba LE3 theo céch sao cho khong dién day hoan
toan 15 xuyén qua thir nhat VH1, 16 xuyén qua th hai VH2, 15 xuyén qua tht ba VH3,
15 xuyén qua tha tu VH4, 16 xuyén qua tht nim VHS5 va 16 xuyén qua thir sau VH6.

Nho #n mon 16p thu dong hoa thtr nhit PVT1, 16p ban dan loai n thi nhat 102
6 thé duoc 1am 16 ra tai bé mat day cua 16 xuyén qua thir nhat VHI, 16p ban dan loai
n tht hai 202 ¢6 thé dugc lam 16 ra tai bé mat day cta 18 xuyén qua thi hai VH2, 16p
ban din loai n tht ba 302 ¢6 thé duoc 1am 10 ra tai bé mit ddy cia 16 xuyén qua thi ba

VH3, l6p thuan tré th nhét 108 ¢6 thé duoc lam 16 ra tai bé mit day cua 16 xuyén qua
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tht tu VH4, 16p thuén tré thir hai 208 c6 thé duge 1am 10 ra tai bé mit day clia 10 xuyén
qua thtr ndm VHS, va l6p thudn tr& thtr ba 308 ¢6 thé duge lam 10 ra tai bé mat day cua

16p thuan trd thit ba 308.

Nhu duogc thé hién trén FI1G.8A va FIG.8B, mau xuyén qua thtr nhit VA1, miu
xuyén qua thir hai VA2, miu xuyén qua tha ba VA3, mau xuyén qua thit tu VA4, mau
xuyén qua th nim VA5 va mau xuyén qua thit sdu VA6 ¢6 thé duoc tao ra tuong ting
theo cach sao cho dién day 18 xuyén qua thir nhit VHI, 16 xuyén qua thi hai VH2, 15
xuyén qua thir ba VH3, 18 xuyén qua thir tu VH4, 15 xuyén qua tht nam VH5 va 16

xuyén qua thir sdu VH6, tuong ing, ma dugc tao ra c6 16p thu dong hoa thir nhit PVT].

Mau xuyén qua thtr nhat VA1 c6 thé dién day 15 xuyén qua tht nhat VH1 va
duogc dua toi tiép xuc dién v6i 16p ban dan loain thir nhét 102, mau xuyén qua tht hai
VA2 c6 thé dién day 16 xuyén qua thir hai VH2 va duge dua t6i tiép xuc dién véi 16p
ban dan loai n tht hai, mau xuyén qua thit ba VA3 ¢6 thé dién day 1 xuyén qua tha ba
VH3 va dugce dua toi tiép xuc dién véi 16p ban dan loai n thr ba 302, mAu xuyén qua
thir tu VA4 ¢6 thé dién day 16 xuyén qua thir tu VH4 va dugc dua t6i tiép xtc dién véi
16p thuan tré thi nhat 108, mAu xuyén qua tht ndm VAS5 c6 thé dién day 15 xuyén qua
thr ndm VHS5 va duge dua t6i tiép xtc dién véi 16p thuan trd thi hai 208, va mau xuyén
qua thtr sdu VA6 ¢o thé dién day 16 xuyén qua thir sdu VH6 va duoc dua téi tiép xuc
dién véi 16p thuan trd thr ba 308.

Theo mdt phuong an uu tién, bé mit dinh cia mdi trong s6 mau xuyén qua thi
nhét VA1, mau xuyén qua thtr hai VA2, mau xuyén qua thit ba VA3, mau xuyén qua
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thir tv VA4, mau xuyén qua thir nam VAS va mau xuyén qua tht sau VA6 c6 thé dong

phéng v&i bé mat dinh cia 16p thu dong hoa thir nhét PVTI.

Nhu duge thé hién trén FIG.9A va FIG.9B, mau duoc mé rong thir nhat EL1
ma duoc ndi dién v6i mau xuyén qua thi nhat VA1 va mé rong téi tdm nén 100, mau
duoc mé rong thir hai EL2 ma duoc ndi dién véi miu xuyén qua thit hai VA2 va mé
rong toi tAm nén 100, mau duoc mo rong thtr ba EL3 ma dugc ndi dién v4i mau xuyeén
qua tht ba VA3 va m& rdng toi tdm nén 100, va mau dugoc mé rong chung CEL ma
duge nbi dién voi mau xuyén qua thit tr VA4, mau xuyén qua thit nim VA5 va mau

xuyén qua thir sdu VA6 va mé rong t61 tAdm nén 100 c6 thé dugc tao ra.

MAu dugc mé rong thir nhit EL1 ¢6 thé dugc dua t6i tiép xtic dién véi mau
xuyén qua thir nhat VA1 trén 16p thu dong hod thir nhat PVT1 ma dugc tao ra trén phén
phat sang thtt ba LE3, va co thé mo rong toi bé mat dinh cua tdm nén 100 doc theo céac
bé mat canh ctia phin phat sang thir ba LE3, phan phat sang thit hai LE2 va phan phat
sang thir nhét LE1. MAu duoc mé rong thir hai EL2 ¢6 thé duoc dua téi tiép xuc dién
v6i mAu xuyén qua tht hai VA2 trén 16p thu dong hoé thi nhat PVT1 ma dugc tao ra
trén phan phét sang thtt ba LE3, va ¢ thé mé rong téi bé mit dinh cta tdm nén 100
doc theo cac bé mit canh cta phén phét sang thtr ba LE3, phén phét sang thtr hai LE2
va phén phat sang thir nhat LE1. Mau dugc mé rong thir ba EL3 ¢6 thé duoc dua t6i
tiép xtc dién véi mau xuyén qua thir ba VA3 trén 16p thu dong hod thte nhat PVT1 ma
duoc tao ra trén phén phat sang thtt ba LE3, va c6 thé mo rong téi bé mit dinh cta tim

nén 100 doc theo cac bé mit canh ctia phan phat sang thir ba LE3, phan phét sang tht
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hai LE2 va phan phat sang tht nhat LE1. Mau dugc mé rong chung CEL ¢6 thé duoc
dua t61 tiép xtc dién v6i mau xuyén qua thit tu VA4, mau xuyén qua thtt nim VAS va
mau xuyén qua thtr sdu VA6 trén 16p thu dong hod thtr nhat PVT1 ma duoc tao ra trén
phén phat sang thtr ba LE3, va co thé mo rong téi bé mat dinh cta tAm nén 100 doc
theo cac bé mat canh cua phan phat sang thir ba LE3, phan phét sang thir hai LE2 va

phin phat sang thr nhat LE1.

Nhu dugce thé hién trén FIG.10A va FIG.10B, 16p thu dong hod thtr hai PVT2
6 thé duoc tao ra trén tdm nén 100 ma duoc tao ra v4i mau duge md rong thir nhét
EL1, miu duoc mo rong thtr hai EL2, mau dwoc ma rong thir ba EL3 va mau duge mé
rong chung CEL. L&p thu dong hod thtr hai PVT2 ¢6 thé dién day gitra cac thiét bj phat

sang ma dugc phén tach riéng r€ véi nhau.

Nho in mon 16p thu dong hoa thtr hai PVT2, 15 thi nhét HL1, 13 tha hai HL2,
18 thtr ba HL3 va 15 thir tu HL4 ma 1am 10 ra cac phan twong tng clia mau duoc mo
rong th nhat EL1, miu dugc mé rong thir hai EL2, mau dugc mo rong thir ba EL3 va

mAu duoc mé rong chung CEL c6 thé dugc tao ra.

L3 tht nhat HL1 c6 thé 1am 16 ra mot phan ciia mau dugc mé rong thi nhét
EL1 ma md& rong lén trén tAm nén 100, 15 tht hai HL2 ¢6 thé 1am 16 ra mot phé‘m cua
mau dugc mé rong tht hai EL2 ma mé rong 1én trén tAm nén 100, 16 the ba HL3 ¢6
thé 1am 16 ra mot phén ciia mau dugc mé rong tht ba EL3 ma mé& rdng 1én trén tAm
nén 100, va 16 tht tu HL4 ¢6 thé lam 10 ra mot phé‘m ctia mau dugc mo rong chung
CEL ma md rong 1én trén tdm nén 100.
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Theo mot phwong an uu tién, moi trong s6 10 thir nhat HL1, 16 tha hai HL2, ib
thir ba HL3 va 16 thr tw HL4 c6 thé ¢6 két cdu ma chidu rong ciia n giam dan vé phia

tAm nén 100.

Nhu duoc thé hién trén FIG.11A va FIG.11B, mau hinh tru thi nhat PL1, miu
hinh tru thtt hai PL2, mau hinh try tht ba PL3 va mAu hinh tru chung CPL ma dién day
16 thtr nhat HL1, 15 thir hai HL2, 16 thtr ba HL3 va 15 thir tw HL4, tuong tmg, c¢6 thé

duoc tao ra.

Theo mdt phuong an wu tién, bé mit dinh ctia mdi trong s6 mau hinh tru thir
nhit PL1, m3u hinh tru tht hai PL2, mau hinh tru thi ba PL3 va mau hinh tru chung

CPL c6 thé dong phang v6i bé mat dinh ciia 16p thu dong hoa thir hai PVT2.

Quay tré lai FIG.1A va FIG.1B, dé d& thir nhat PD1 ma duoc ndi dién véi mau
hinh tru tht nhét PL1, dé d& tht hai PD2 ma duoc ni dién véi mau hinh try thi hai
PL2, & d& thir ba PD3 ma dugc ndi dién véi mau hinh try thir ba PL3, va dé d& chung
CPD ma dugc ndi dién v4i mau hinh tru chung CPL cé thé duoc tao ra.

Trong khi cac phwrong 4n khac nhau d4 duge mo ta trén ddy, can hiéu ring cac
phwong 4n nay chi dugc dua ra véi muc dich lam vi du dé nguoi ¢6 hiéu biét trung binh
vé linh vuc ky thuat nay hiéu ro vé sang ché. Theo d6, sang ché khong bi gi6i han béi

cac phuong an dugc mo ta.
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Yeu cau bao ho

1. Thiét bi phét sang bao gdm:

phén phét sang thir nhat;

phan phat sang thir hai duge bd tri trén phéan phat sang thir nhat;

phan phat sang tht ba duoc b4 trf trén phan phét séang thi hai va cé bé mit tha
nhét va bé mit tha hai dbi dién véi cac hudng khac nhau;

16p thu dong hoa thir nhat bao xung quanh c4c thanh bén bén ngoai cia cac phén
phat sang thu nhét, thi hai, va tht ba;

mAu xuyén qua dugc tao ra trong it nhat 1 mot trong sd cac phan phat sang thi

nhét, tht hai, va thit ba;

mau duge ma rong duoc bo tri it nhat 1 mot phan trén moi trong s6 cac bé mat

th nhét va tht hai ctia phan phét sang thit ba;

16p thu ddng hod thir hai duoc b tri trén 16p thu dong hod thir nhét va mau duoc
mo rong; va

dé d5 duoc bd tri trén 16p thu dong hod th hai, chéng lén mot phén clia mau
duoc mé rong trén phan phat sang thi ba, va duge ndi dién voi mau xuyén qua thong

qua mau duge mo rong.

2. Thiét bi phéat sang theo diém 1, trong d6 mau dugc mé rong dugc bd tri trén moi

thanh bén cua céc phan phét sang thir nhat, thi hai, va thi ba.
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3. Thiét bi phat sang theo diém I, trong do it nhat 1a mot phan cia mau duoc mé rong
duoc b tri trén cing mat bang v6i phan phét sang thir nhat.
4. Thiét bi phét sang theo diém 1, trong do:

mau dugc mé rong dugc tao ra nhi€u, moi mau duge mé rong dugce noi dién véi

it nhat 1a mot trong so cac phan phat sang tir thir nhat dén thir ba; va
dé d& duge ndi dién v6i mdi trong s6 nhiéu mau xuyén qua.

5. Thiét bi phat sang theo diém 1, trong d6 thiét bi nay con bao gdm tAm nén ma phan

phét sang thi nhat duge b tri trén do,
trong dé it nhét 12 mot phén ctia mau dugc mé rong dugc b tri trén tAm nén.

6. Thiét bi phat sang theo diém 5, trong d6 thiét bi nay con bao gdm 16p chin 4nh sang

duoc bd tri gitta tAm nén va phan phat sang thi nhat dé xac dinh dién tich chiéu sang.

7. Thiét bi phat séng theo diém 6, trong d6 dién tich chiéu sang 1a nhé hon so véi dién

tich cta tam nén.

8. Thiét bi phét sang theo diém 5, trong d6 dé d& chdng 1én mot phin ciia mau duogc

m& rong dugce bo tri trén tam neén.

9. Thiét bi phét sang theo diém 3, trong d6 16p thu dong hod thi nhét duoc b tri gita

mot phan ctia mau dugc mé rng va tam nén.
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FIG.3A
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