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(57) Sang ché dé cap dén panen hién thi bao gdm nén hién thi thir nhat bao gdm
cac ving diém anh tht nhat dén tht ba va ving chin sang lién ké véi cac ving
diém anh thir nhat dén tha ba va nén hién thi thir hai bao gém céac phan tir hién
thi thir nhat dén thtr ba 1an luot chong 1én cac ving diém anh tha nhat dén tha
ba. Nén hién thi th nhat bao gé)m nén co s&, bo loc mau thir nhat chéng lén
vung diém anh tht nhét va c6 mau tht nhét, bo loc mau tht hai chéng 1€n vung
diém anh thtr hai va c6 mau thir hai khac véi mau thir nhét, bo loc mau thir ba
duge bd tri trén nén co s8, c6 mau thit ba khc v6i mau thi nhét va thi hai, va
bao gdm phan loc chdng 1én ving diém anh tha ba va phan chin sang chong 1én
ving chin sang, va bd phan chin sang duoc bd tri trén phan chin sang va chira

chat nhuém hiru co mau den.
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Linh vuc k§ thuat dwee dé cap
Sang ché d& cap dén panen hién thi, va cu thé hon, dén panen hién thi bao gdm

b0 loc mau.

Tinh trang ky thuat cia sang ché

Céc thiét bi hién thi khéc nhau duoc st dung trong thiét bi da phuong tién
ching han nhu tivi, dién thoai di dong, méy tinh bang, thiét bi din duong, va méy choi
trd choi tay cAm. Thiét bi hién thi ¢6 thé bao gdm panen hién thi truyén dan truyén anh
sang gbc dugc phat ra tlr ngudn sang theo cach c6 chon loc hodc panen hién thi phét xa
tao ra anh sang gdc tai chinh panen hién thi.

Khi thiét bi hién thi dugc st dung & khong gian ngoai trdi, hién twong phan xa
va tan xa b6i 4nh sang bén ngoai co thé xay ra trén bé mat hién thi lam suy giam chat

lvong cua anh dugc hién thi.

Ban chit ky thuit ciia sang ché

Sang ché dé xuét panen hién thi c6 kha ning lam giam bt sy phan xa cua anh
sang bén ngoai ¢ thé xay ra trén mit phan cach gitra nén hién thi va bd phan chin
sang.

Phuong &n theo sang ché @& xuét panen hién thi bao gdbm: nén hién thi tht nhét
bao gdm ving diém anh tha nhét, ving diém anh thir hai, ving diém anh thir ba, va
ving chén sing lidn k& voi ving diém anh tht nhit, ving diém anh th¢ hai, va ving
diém anh thér ba: va nén hién thi thtr hai bao gdm phén t&r hién thi thtr nhét, phan ti
hién thi thtt hai, va phan tir hién thi thét ba 14n lugt chdng lén ving diém anh thir nhat,
ving diém anh tht hai, va ving diém anh tht ba, trong d6 nén hién thi th nhat bao
gom: nén co s&; bo loc mau thr nhat dugc b6 tri trén nén co s& dé chong 1én ving
diém anh thi nhét va c6 mau tht nhat; bo loc mau thtt hai duge b tri trén nén co so
dé chdng 1én ving diém anh thtt hai va c6 mau thit hai khac véi mau tha nht; bd loc
mau tht ba dugc bb tri trén nén co s& ¢6 mau thir ba khac véi mau thir nhit va mau

th hai, va bao gdm phan loc chong 1én ving diém anh thtr ba va phan chan sang
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chdng 1én viing chén sang; va bd phan chin séng dugc bd tri trén phin chén sang va
chira chét nhudm hitu co mau den.

Theo mdt phuong an, bd phén chén sang co thé dugc dit cach xa khoi mdi ving
frong s6 ving diém anh thtt nhat, ving diém anh tht hai, va ving diém anh th ba mot
khoang cach dinh trudc trén mait phing cta nén hién thi thi nhat.

Theo mdt phuong 4n, khoang hé thit nhit twong tng v6i ving diém anh thu
nhét va khoang hé thir hai twong mg v6i ving diém anh tht hai c6 thé dugc dinh ra &
b5 loc mau thir ba, va mi khoang hé thir nhit va khoang hé thtt hai ¢ thé c6 chicu
rong thtr nhit 16n hon chiéu rong thtr hai cia bd phén chén sang dugc bd tribgifra
khoang hé thi nhit va khoéng h¢ thu hai.

Theo mot phuong 4n, b phin chén séng c6 thé con bao gdm nhua nén trong dé
chAt nhudém hitu co mau den duge phén tan.

Theo mdt phuong 4n, b phén chin sang c6 thé con bao gbm silic oxit rdng
dugc phén tan trong nhya nén.

Theo mot phuong &n, bo phin chén sang c6 thé con bao gdm perylen dugc phan
tdn trong nhua nén.

Theo mot phuong an, bo phan chin sang c¢6 thé con bao gbm chét nhudm mau
xanh va mudi than dugc phén tan trong nhua nén.

Theo mdt phuong an, chit nhudm hitu co mau den c6 thé co khéi luong thir
nhét, chat nhudém mau xanh c6 thé c6 khdi lugng tht hai, va mudi than ¢6 thé c6 khbi
lwong thit ba, va khéi luong thtt nhat ¢6 thé 1on hon khéi lugng thir hai, va khoi luong
thi hai c6 thé 16n hon khéi lwong thit ba.

Theo mot phuong an, nén hién thi th nhét c6 thé con bao gbm 16p diéu khién
anh sang, trong do6 16p didu khién anh sang c6 thé bao gbm: phan bién d6i mau tha
nhit dugc bb tri trén b loc mau thir nhét va bao gém than phat sang thu nhit ma hip
thu 4nh sang thir ba c6 mau thtr ba va phét ra anh sang tha nhit ¢6 mau tha nhit; phan
bién d&i mau thi hai dugc bd tri trén bd loc mau thir hai va bao gdm than phét sing
thar hai ma hép thu 4nh sang th&t ba ¢6 mau thr ba va phat ra anh sang tht hai c6 mau
thir hai; va phan truyén dan mau dugc tao két cAu dé truyén anh sang tht ba c6 mau

thtr ba.
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Theo mét phuong an, mdi phan ti hién thi thi nhat, phén tir hién thi tht hai, va
phin tir hidn thi thtt ba c6 thé phat ra anh sang thi ba c6 mau thir ba dén Iop dicu
khién 4nh sang.

Theo mdt phuong dn, mau tht ba ¢ thé 12 mau xanh lam, mau thir hai ¢6 thé 1a
mau xanh luc, va mau thu nhét ¢6 thé 1a mau do.

Theo mdt phuong an, nén hién thi th nhét c6 thé con bao gbm bd loc mau phu
trg dugc bd tri trén bo phan chén sang va ¢6 mau thir nhét hodc mau thir hai.

Theo mdt phuong an, bd loc mau thi nhét, bd loc mau tht hai, va bd loc mau
thir ba c6 thé duoc bd tri truc tiép trén nén co s6.

Theo mdt phuong an cua sang ché, panen hién thi bao gdm: nén hién thi tht
nhét bao gdm ving didm anh thir nhat, vang diém anh tht hai, ving diém anh tha ba,
va ving chin sang lién ké v6i vang diém anh thi nhat, ving diém anh tht hai, ving
diém anh thi ba; va nén hién thi thtr hai bao gdm phan tir hién thi thtr nhat, phan tir
hién thi thit hai, va phan tir hién thi tht ba 1an luot chdng 1én ving diém anh thir nhat,
vung diém anh tht hai, va ving diém anh th ba, trong do nén hién thi tha nhét bao
gE“)m: nén co sd; bd loc mau tha nhét duogc bd tri trén nén co so dé chéng lén vung
didm anh tht nhat va c¢6 mau tht nhit; bd loc mau tht hai dugc bd tri trén nén co so
d& chdng 16n ving diém anh thé hai va ¢6 mau thir hai ma khdc v6i mau thir nhat; bo
loc mau thit ba dugc bd tri trén nén co s& c6 mau thi ba ma khac véi mau thu nhét va
mau tht hai, va bao gdm phén loc chong 1én ving diém anh tht ba va phan chin sang
chdng 1én ving chin sang; va bd phan chén sang dugc b tri trén nén co sé va bao
xung quanh phan chin sang 8 tach riéng céc bd phan lién ké ctia bd loc mau th nhét,
b0 loc mau tht hai, va bd loc mau thir ba ra khoi nhau.

Theo modt phuong an, khoang h¢ thu nhét tuong tng véi ving diém anh tht
nhét va khoang hé tht hai twong Gmg véi ving diém anh tht hai c¢6 thé duge dinh ra &
b0 loc mau thit ba, va khoang hé phu tro thi nhét tvong tmg vo6i khoang ho tha nhét,
khoang hé phu trg thit hai twong ing v6i khoang hé thir hai, va khoang hé phu trg thi
ba twong ung véi vung didm anh tha ba c6 thé duoc dinh ra & bd phan chén sang.

Theo mdt phuong an, bd phén chin sang co6 thé bao gébm: nhua nén; va chit
nhudm mau vang dugc phén tan trong nhua nén.

Theo mot phuong 4n, by phén chén sang co6 thé bao gbém: nhua nén; va chét

nhudm hitu co mau den dugc phan tan trong nhya nén.
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Theo mot phuong én, b phéan chin sang co thé duoc bd tri truc tiép trén nén co
s0.

Theo mot phuong an, m3i phan i hién thi thir nhét, phan tir hién thi thtt hai, va
phan tir hién thi thir ba 6 thé phat ra 4nh sang c6 mau thtr ba, va mau thi ba 6 thé 1a
mau xanh lam.

Theo mot phuong an cla sang ché, panen hién thi bao gdm: nén hién thi th
nhét bao gdm ving diém anh thw nhit, ving diém anh thi hai, va ving diém anh thir
ba, va ving chin sdng ma lidn k& v6i ving diém anh thé nhat, ving diém anh tht hai,
va viing didm anh thir ba; va nén hién thi tht hai bao gdm phn tir hién thi thw nhat,
phan tr hién thi thir hai, va phin tir hién thi tht ba lan lugt chdng 1én ving diém anh
thir nhit, vimg diém anh thtt hai, va ving diém anh tht ba, trong d6 nén hién thi thir
nhét bao gém: nén co s&; bo loc mau thi nhét duoc b tri trén nén co s& dé ché)ng l1én
vung diém anh tht nhat va c6 mau tht nhat; bd loc mau tht hai duge b trf trén nén co
56 d& chdng 1én ving diém anh thtt hai va ¢6 mau thir hai ma khéc v6i mau tha nhét;
bo loc mau tht ba dugc bd tri trén nén co s& c6 mau thit ba ma khac véi mau thir nhét
vA mau tht hai, va bao gdm phan loc chdng 1én ving diém anh th&r ba va phan chin
sang chong 1én ving chin sang; va bd phan chin sang duoc bd tri trén phin chén sang
va chira chit nhudém mau vang, trong d6 bo phéan chin sang duoc dat cach mot khoang
céch dinh trude déi voi m3i vimg diém anh tht nhat, ving diém anh thi hai, va ving

didm anh thir ba mot khoang cach dinh truée trén mit phing ciia nén hién thi tht nhat.

M6 ta vin tit cac hinh vé

Céc hinh vé kém theo, dugc dua vao dé hidu thém vé séng ché va duoc két hop
va tao thanh mot phan ciia ban mo ta nay. Céc hinh v& minh hoa céc phuong an dugc
néu 1am vi du cua sang ché va cing véi phan mo ta chi tiét ¢ vai tro giai thich céc
nguyén téc cta sang ché. Trén céc hinh v&:

Fig.1A 12 hinh chiéu phdi canh ctia panen hién thi theo mdt phuong an cua sang
ché:

‘Fig.1B 1a hinh chiu mit cit ngang cua panen hién thi duoc thé hién trén
Fig.1A;

Fig.2 12 hinh chiéu bang ctia panen hién thi theo mot phuong én cua sang ché;
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Fig.3A 14 hinh chiéu bing minh hoa céc ving diém anh cta panen hién thi theo
mdt phuong 4n cla sang ché;

Fig.3B 1a hinh chiéu mit cit ngang minh hoa mot ving diém anh cta panen
hién thi theo mot phuong an clia sang ché; | |

Fig. 4 13 hinh chiéu mit cit ngang cla nén hién th1 trén theo mot phuong 4n cua
séng ché;

Fig.5A 1a hinh chiéu bing minh hoa cAu tric nhiéu l6p clia nén hidn thi trén
theo mot phuong 4n cua sang ché;

Fig.5B 1a hinh chiéu bang minh hoa cAu tric nhidu 16p cia nén hién thi trén
theo mot phuong an cua sang ché;

Fig.5C 12 hinh chiéu bing minh hoa cdu tric nhiéu 16p cla nén hién thi trén
theo mot phuong 4n cua sang ché;

Fig.5D 1a hinh chiéu mat cét ngang dugc cit doc theo duong I-I” cua Fig.5C
theo mot phuong an cua sang ché;

Fig.6 13 hinh v& béng so @6 minh hoa céc dic tinh dnh sang cia cac phin bién
@i mau khac nhau va phan truyén din mau theo mdt phuong én cia sing ché;

Fig.7A 1a hinh chiéu mit cit ngang cua bd phén chin sang theo mot phuwong an
cua sang ché;

Céc Fig. 7B, 7C, va 7D la céc hinh chiéu mét cit ngang cua bo phan chén sang
theo mdt phuong an khac cta sang ché;

Fig.8 1a dd thi minh hoa dd phan xa cia anh sang bén ngoai dugc truyén vao bd
phan chin sang theo mot phwong 4n cua sang ché;

Fig.9 1a hinh chiéu mit cit ngang cua nén hién thi trén theo mdt phuong an
khac ctia sang ché;

Fig.10 1a hinh chiéu bing ctia bd phan chén sang cua Fig.9;

Fig.11 1a hinh chiéu mat cit ngang cta nén hién thi trén theo mot phuong an
khac ctia sang ché; va

Fig.12 1a hinh chiéu mat cit ngang cua panen hién thi theo mdt phuong 4n cla

sang che.

Mo ta chi tiét sang ché
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Trong ban md ta nay, can hiéu rang khi mot thanh phan (hodc ving, 16p, phén)
duoc goi 1a “trén”, “dugc néi v6i”, hodc “dugc ghép ndi voi” thanh phan khac, thi n6
¢6 thé duoc bb tri/ndi/ghép néi truc tiép 1én/véi thanh phin d6, hodc mot thanh phan
thtr ba xen gifta cling co thé c6 mat.

Céc sb chi dan giéng nhau chi cac phan tir gidng nhau trong toan bd ban md ta.
Ngoai ra, trén céc hinh v&, do day, ty 1& va kich thudc cua cac thanh phan dugc phéng
dai dé minh hoa rd hon. |

Thuat ngit “va/hodc” bao g@)m su két hop bét ky hodc tht ca cac két hop ctua
mot hodc nhiéu muc duoc liét ké co lién quan.

CAn hiéu ring mic du cdc thut ngit ching han nhu “tht nhat” va “tht hai”
duoc st dung trong ban mo ta nay d& md ta cac phan tir khac nhau, cac phan tr nay
khong bi gi6i han béi cac thudt ngit nay. Cac thuét ngit nay chi duge sir dung dé phan
bict mot phan tr nay véi cac phan tir khéc. Vi du, phan tir thit nhat dugc goi la phan tir
tha nhat trong mot phuong an co thé duogc goi 1a phén tr thit hai trong mot phuong dn
khac ma khong vuot ra khoi pham vi cua sang ché. Céc thuat ngir dang s it ¢6 thé bao
gém cac dang s6 nhiéu trir khi c6 quy dinh nguoc lai.

Ngoai ra, cc thut nglt nhu “¢ dudi”, “dudi day”, “bén trén”, “trén” va tuong
tu duge st dung dé giai thich mbi quan hé cia cac thanh phéan dugc minh hoa trén cac
hinh vé. Cac thuat ngit nay c6 thé 1a khai niém tuong ddi va duoc mé ta dya vao céc
huéng duoc thé hién trén cac hinh v&.

Tru khi duoc dinh nghia khac, tt ca cac thuat ngtt (bao gbm cé thuat ngit k§
thuat va khoa hoc) dugc st dung trong ban mo ta nay déu c6 cung nghia nhu thudong
duge hidu boi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt ma sang ché thudc
ve. Ngoai ra, cac thuat ngf, chéng han nhu c4c thuat nglt duoc dinh nghia trong céac tur
dién duge st dung phd bién, cAn duogc hiéu 13 c6 nghia phu hop v6i nghia trong ngit
canh ctia linh vuc k§ thuét c6 lién quan va dugc dinh nghia rd rang trong ban mo ta
nay tru khi duoc hiéu theo nghia 1y twdng hoa hodc qué hinh thue.

Nghia cua thuat nglt ‘bao g@)m’ hoac ¢ g@)m’ chi cu thé mot tinh chét, sb luong
¢ dinh, budc, hoat dong, ph?m tr, thanh phén, hodc két hop cta chung, nhung khong
logi trir céc tinh chét, sb lugng ¢d dinh, budc, hoat dong, phan tir, thanh phan khac,

hodc két hop ctia chung.
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Sau day, cac phuong an lam vi du cua sang ché s& dugc md ta co tham chiéu
c4c hinh vé& kem theo.

Fig.1A la hinh chiéu phdi canh ctia panen hién thi theo mot phuwong an cla séang
ché. Fig.1B 1a hinh chiéu mit cit ngang cla panen hién thi dugc thé hién trén Fig.1A.

Panen hién thi DP theo mot phuong 4n cla sang ché c6 thé duge tng dung cho
thiét bi dién tir loai 16n chéng han nhu man hinh va bang quang cao bén ngoai hodc
céc thiét bi dién tr loai vira va nho ching han nhu mdy tinh c4 nhan, mdy tinh
notebook, thiét bi dau cubi k¥ thuat s c4 nhan, hé théng dinh vi 0 t6, may choi trd
chot cém tay, dién thoai thong minh, mdy tinh bang va camera. Ngoai ra, cac thiét bi
dugc mo ta ¢ trén chi duoc lé.y vi du 1am céc phuong an minh hoa, va vi vay, panen
hién thi DP ¢6 thé duogc st dung thich hop cho thiét bi dién tir khac ma khong vuot ra
khoi ban chit va pham vi bao ho ctia sang ché.

Panen hién thi DP c6 thé 1a mot trong s6 panen hién thi tinh thé 16ng, panen
hidn thi dién di, panen hién thi hé théng vi co dién tir (MEMS), panen hién thi dién
4m, va panen hién thi phat sang hitu co, nhung khong bi gi¢i han cu thé & do.

Mic du khdng dugce thé hién riéng, panen hién thi DP c6 thé con bao gém bo
phan khung hodc bd phén tao khuon va cling ¢6 thé con bao gdbm bd phén den nén ty
thudc vao loai cia panen hién thi DP.

Tham chiéu Fig.1A, panen hién thi DP ¢6 thé bao gdm nén hién thi dudi 100 va
nén hién thi trén 200 ma déi dién nén hién thi duéi 100 va dugce bd tri cach xa nén hién
thi dudi 100. Nhu duoc minh hoa trén Fig.1A, panen hién thi DP c6 thé hién thi hinh
anh qua bé mat hién thi DP-IS. B& mit hién thi DP-IS song song véi bé mit dugc xac
dinh boi huéng thi nhdt DR1 va huéng thir hai DR2.

B& mt hién thi DP-IS c6 thé bao gdm ving hién thi DA va ving khong hién thi
NDA. Pidm anh PX duoc bé tri & ving hién thi DA. Ving khong hién thi NDA dugc
x4c dinh doc theo mép cua bé& mat hién thi DP-IS. Viung dém PA (khong duoc thé
hién) c6 thé dugc bao quanh béi hodc duge bao gdm trong viung khong hién thi NDA.

Huéng phép tuyén ciia bé mat hién thi DP-IS, tirc 1a, huéng do day cua panen
hién thi DP duoc thé hién 13 huéng thir ba DR3. Theo sang ché, “khi duge quan st
trén mot mat phéng, trén mat phéng x4c dinh, hodac trén hinh chiéu béng” 6 thé nghia
13 hinh chiéu duoc thuc hién theo hudng thi ba DR3. Mt trude (hodc mdt trén cung)

va mit sau (hodc mat ddy) cua mdi 16p hodic mau, ma s& dugc mo ta dudi day, co the
7‘
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duoc phén biét béi hudng thir ba DR3. Tuy nhién, cac huéng duge chi ra 1a cac huéng
thir nhat, thir hai va thir ba DR1, DR2, va DR3 1a twong dbi so v6i nhau va ¢6 thé dugc
thay ddi khac nhau tiy thude vao sy dinh hudng cua céac 16p hodc cac mau so voi vi tri
quan sat. |

Mic du bé mat hién thi DP-IS ¢6 bé mit phang dugc minh hoa theo phuong an
nay, sang ché khong bi gi¢i han & d6. Panen hién thi DP c6 thé bab gbm bé mit hién
thi cong hodc bé mat hién thi rdn. B& mit hién thi rin c6 thé bao gdm nhiéu ving hién
thi thé hién cac huéng khac nhau.

Tham chiéu‘Fig.lB, khe 6 dinh truéc GP co thé duogc tao ra gitta nén hién thi
trén 200 va nén hién thi duéi 100. Khe & GP c6 thé dugc duy tri boi vat liéu bit kin
SLM d& ghép ndi nén hién thi trén 200 v6i nén hién thi dudi 100. Vat liéu bit kin SLM
¢6 thé bao gdm thanh phan bam dinh hitu co hodc thanh phan bam dinh v6 co. Vit liéu
bit kin SLM c6 thé bao gdm thiy tinh frit.

Fig.2 1a hinh chiéu bing ctia panen hién thi theo mot phuong an cta sang ché.
Fig.3A 14 hinh chiéu b.%mg minh hoa cac vung diém anh ctia panen hién thi theo mot
phuong 4n cua sang ché. Fig.3B 1a hinh chiéu mat cit ngang minh hoa mot vung diém
anh cua panen hién thi theo mot phuong an cua sang ché.

Fig.2 minh hoa mdi quan hé b tri gitta cac dong tin hiéu GL1 dén GLn va DL1
dén DLm va céc diém anh PX11 d&n PXnm trén mit phang. Céc dong tin hiéu GL1
@én GLn va DL1 dén DLm c6 thé bao gdm nhidu dong céng GL1 dén GLn va nhiéu
dong dit liéu DL1 dén DLm.

M3i didm anh PX11 dén PXnm dugc ndi véi dong cdng tuong Gng trong s6 cac
dong cdng GL1 dén GLn va dong dit liéu twong ung trong s6 cac dong dit liéu DL1
dén DLm, twong Gmg. Mdi diém anh PX11 dén PXnm c6 thé bao gdm mach diéu khién
didm anh va phan ttr hién thi. Cac dong tin hiéu bd sung c6 thé dugc b tri trén panen
hin thi DP tity theo cAu hinh va loai mach diu khién diém 4nh.

Céc diém anh PX11 dén PXnm c6 thé dugc bd tri & dang ma tran, nhung sang
ché khong bi giéi han & d6. Vi du, cac diém anh PX11 dén PXnm co thé dwoc bo tri &
dang ma tran PenTile hodc kim cuong.

Mach didu khién céng GDC c6 thé duge bd tri ¢ ving khong hién thi NDA.
Mach diéu khién cdng GDC ¢6 thé duoc tich hop voi panen hién thi DP qua quy trinh

cbng oxit silic (OSG) hodc quy trinh cong silic vo dinh hinh (ASG).
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Fig.3A 1a hinh chiéu duoc phéng to mot phén cia ving hién thi DA bao gdm ba
ving diém anh PXA-R, PXA-G, va PXA-B. Ba ving diém anh PXA-R, PXA-G, va
PXA-B ciia Fig.3A ¢6 thé duoc b tri 1ip lai trén toan bd viing hién thi DA.

Vung chin sang NPXA duge bd tri xung quanh céc vung diém anh tht nhét dén
thtt ba PXA-R, PXA-G, va PXA-B. Céc ving diém anh tht nhat dén thir ba PXA-R,
PXA-G, va PXA-B va ving chin sdng NPXA c¢6 thé duoc dinh ra cha yéu trén nén
hién thi trén 200.

Mic dit cée ving diém anh thir nhat dén the ba PXA-R, PXA-G, va PXA-B ¢6
cung dién tich bé mat trén mat phang duoc néu lam vi du trén Fig.3, sang ché khong bi
gi6i han & d6. Céc ving diém anh thtr nhét dén thir ba PXA-R, PXA-G, va PXA-B ¢6
thé ¢6 dién tich bé mit khac nhau hodc c6 it nhat hai hodc nhiu dién tich khac nhau.
Ngoai ra, mac du Fig.3 chi ra rang mdi ving didm anh tht nhéit dén tht ba PXA-R,
PXA-G, va PXA-B c¢6 dang hinh chit nhat véi ving goc duge bo tron trén mat phéng,
sang ché khong bi gi6i han & d6. Vi du, céc ving diém anh tht nhat dén thir ba PXA-
R, PXA-G, va PXA-B c6 thé ¢6 cac dang da gidc khac trén mit phang. Theo cich
khac, mdi ving diém anh thi nhat dén thir ba PXA-R, PXA-G, va PXA-B ¢6 thé ¢6
dang hinh vudng c6 viung goc dugc bo tron.

Mot trong s6 céc ving diém anh thit nhat dén thir ba PXA-R, PXA-G, va PXA-
B ¢6 thé cung cép anh sang mau thi nhét c6 dai budc séng cia mau thi nhat, viing con
lai trong s6 céc ving diém anh thit nhét dén thir ba PXA-R, PXA-G, va PXA-B ¢6 thé
cung cip anh sang mau thr hai c6 dai budc song cua mau thtr hai ma khéc v6i mau thir
nhét, va vung con lai trong sb cac ving diém anh thtr nhat dén tht ba PXA-R, PXA-G,
va PXA-B ¢6 thé cung ¢4p 4nh séng mau thir ba ¢6 dai bude song ciia mau thtr ba ma
khac v6i mau thir nhat va mau tht hai.

Theo mot phuong 4n cua sang ché, ving diém anh tht nhit PXA-R c¢6 thé cung
cip 4nh séng do, ving diém anh tht hai PXA-G c6 thé cung cép anh séng xanh luc, va
ving diém anh thr ba PXA-B c¢6 thé cung cép anh sang xanh lam. Anh séng gbc co thé
13 4nh sang xanh lam ma la 4nh sdng mau tha ba. Anh sang gbc ¢ thé dugc tao ra &
nguén sang chéng han nhu bd phén deén nén hodc duge tao ra boi phén t¢ hién thi
chéng han nhu di-6t phat sang.

Ving chin sang NPXA ¢6 thé dinh ranh gidi gitta cac ving diém anh tha nhat

dén thtr ba PXA-R, PXA-G, va PXA-B dé ngan chan viéc tron lan anh séng giita cac
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ving diém 4nh tht nhét dén tht ba PXA-R, PXA-G, va PXA-B ma nam lien ke véi
nhau. Ngoai ra, vung chin sang NPXA c6 thé chin 4nh sang gdc.

Theo mot phuong an, panen hién thi DP duoc thé hién trén Fig.3B ¢6 thé tuong
ung véi vung diém anh thr hai PXA-G cua Fig.3A bao gdm tranzito didu khién T-D
va phan tir phat sang OLED. Trén Fig.3B, nén hién thi trén 200 dugc minh hoa bing
so do.

Tham chiéu Fig.3B, nén hién thi duéi 100 bao gdm nén co s& tht nhét BS1, 16p
phan tir mach DP-CL dugc bd tri trén nén co s6 thir nhit BS1, va 16p phin ttr hién thi
DP-OLED duoc bd trf trén 16p phan tir mach DP-CL.

N&n co sé thit nhat BS1 ¢6 thé bao gdm nén nhua tdng hop hogc nén thay tinh.
L6p phan tir mach DP-CL c6 thé bao gdm it nhat mot 16p cach dién va phan tr mach.
Phin t&r mach c6 thé bao gdm dong tin hiéu va mach didu khién cua diém anh. Lop
phan tt mach DP-CL ¢6 thé dugc tao thanh qua hang loat quy trinh tao thanh 16p cach
dién, 16p ban din, va 16p dan dién bang cach phi hogc lam ling va tao mau lop cach
dién, 16p ban dan, va 16p din dién bang quy trinh quang khic.

Theo phuong an nay, 16p phan tt mach DP-CL c6 thé bao gbdbm 16p dém BFL,
16p céach dién thir nhét 10, 16p cach dién thir hai 20, va 16p cach dién thir ba 30. Mbi
16p cach dién thu nhét 10 va 16p cach dién tha hai 20 ¢c6 thé 1a 16p vo co, va 16p cach
dién tha ba 30 c6 thé 1a 16p hitu co.

Tranzito didu khién T-D bao gdm mAu ban din OSP, dién cuc diéu khién GE,
dién cuc dAu vao DE, va dién cuc dau ra SE. Céc 15 thong thir nhét, th@ hai, va tha ba
CH1, CH2, va CH3 xuyén qua it nhat mot hodc nhiéu trong sb 16p cach dién thr nhét
10, 16p céch dién thir hai 20, va 16p cach dién thtr ba 30 dugc minh hoa lam vi du nhu
cac vi du khong gidéi han.

L6p phan tir hién thi DP-OLED bao gdm phan ti phat sang OLED. Phan tir
phat sang OLED c6 thé tao ra 4nh sang gbc néu trén. Phén tir phat sing OLED bao
odm dién ouc thir nhit AE, 16p diéu khién 16 HCL, dién cyc thi hai CE, 16p didu khién
dién tt ECL, va 16p phat sang EML dugc bd tri gitta dién cuc thi nhét AE va dién cuc
th hai CE. Theo phuong 4n nay, phan tr phat sang OLED c6 thé bao gdm di-6t phat
sang hitu co. Lop phan tir hién thi DP-OLED con bao odm 16p x4c dinh diém anh PDL

ma xac dinh ving diém anh (vi dy, cac ving diém anh th& nhat dén thtt ba PXA-R,
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PXA-G, va PXA-B cta Fig.3A). Vi du, 16p xéc dinh diém anh PDL c6 thé 1a 16p hitu
CcO.

Pién cuc thit nhat AE dugc bd tri trén 16p cach dién thir ba 30. Dién cuc thi
nhéit AE duoc ndi voi dién cuc dau ra SE cuia tranzito didu khién T-D qua 16 thong thi
ba CH3 ma di qua 16p cach dién tht ba 30. Khoang hg OP dugc dinh ra & 16p xéc dinh
didm anh PDL. Khong hé OP ciia 16p xéc dinh diém anh PDL boc 19 it nhit mot phan
cua dién cyc thir nhat AE.

Lop didu khién 18 HCL, 16p phét sang EML, va 16p diéu khién dién tr ECL ¢6
thé thudng duoc bd tri trén dién cuc thi nhit AE va 16p xéc dinh diém anh PDL. Lép
didu khién 18 HICL, 16p phét sang EML va 16p diéu khién dién tir ECL c6 thé thuong
duoc bé tri & cac ving diém anh thi nhit dén the ba PXA-R, PXA-G, va PXA-B (xem
Fig.3A).

Lép didu khién 15 HCL c6 thé bao gdm 16p van chuyén 16 va c6 thé con bao
gbm 16p phun 156. Theo mdt phwong 4n, 16p phat sang EML c6 thé tao ra anh sang xanh
lam. Anh sang xanh lam c6 thé bao gém budc séng nam trong khoang 410 nm dén
khoang 480 nm. Phd phat sing cua anh sang xanh lam c6 thé c6 pic tdi da trong
khoang budc song nam trong khoang 440 nm dén khoang 460 nm. Lép didu khién dién
tt ECL ¢6 thé bao gém 16p van chuyén dién tir va co thé con bao gdm 16p phun dién
tir. Lép phat sang EML ¢6 thé ¢6 cAu trac 16p trudce 16p sau hodc cAu trac don 16p.

Pién cuc thtt hai CE dugc b tri trén 16p didu khién dién tir ECL. Dién cyc th
hai CE c6 thé thuong duge bd tri & cac ving diém anh thir nhat dén thr ba PXA-R,
PXA-G, va PXA-B (xem Fig.3A). Dién cuc tht hai CE c6 thé c6 dién tich bé mit 16n
hon dién tich b& mit cua dién cuc thtt nhit AE. Lop che CL bao vé dién cuc tht hai
CE ¢6 thé dugc b6 tri trén dién cuc thit hai CE. Lép che CL ¢6 thé bao gom vat lidu
hitu co hodc vat liéu v co. Theo mdt s6 phwong an; 16p che CL ¢6 thé dugc bo qua.

Mic di khong duoc thé hién riéng, nén hién thi duéi 100 ¢6 thé bao gbm céc
phan t hidn thi the nhit dén thi ba lan lugt twong tng voi cdc ving diém anh tht
nhét dén thit ba PXA-R, PXA-G, va PXA-B ctia Fig.3A. Mi phan tit hién thi tht nhét
dén thi ba c6 thé c6 cling ciu tric nhiéu 16p. Ngoai ra, mdi phén tir hién thi thir nhat
dn thtt ba co thé c6 cing cdu trac nhidu 16p v6i phan tir phat sang OLED dugc thé
hién trén Fig.3B.

11
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Fig.4 1a hinh chiéu mit cit ngang cla nén hién thi trén theo mdt phuong an cua
sang ché. Fig.5A 12 hinh chiéu bang minh hoa cAu trac nhiéu 16p clia nén hién thi trén
theo mdt phuong an cua sang ché. Fig.5B 1a hinh chiéu bang minh hoa chu trac nhiéu
16p clia nén hién thi trén theo mdt phuong 4n cta séng ché. Fig.5C 1a hinh chiéu bang
minh hoa c4u tric nhidu 16p cta nén hién thi trén theo mot phuong an clia sang ché.
Fig.5D la hinh chiéu mit cit ngang dugc cat doc theo duong I-I” ctia Fig.SC theo mot
phuong an cua sang ché. Fig.6 14 hinh chiéu so @6 minh hoa céc dic tmh anh sang cua
cac phéan blen d01 khac nhau va su truyén din mau theo mot phuong an clia sing ché.

Tham chiéu Fig.4, nén hién thi trén 200 bao gdm nén co s& thir hai BS2, cac bd
loc mau the nhét, tht hai va tht ba CF-R, CF-G, va CF-B, 16p cach dién IL, va 16p
didu khién anh sang CCL. Mic du khong dugc thé hién riéng, theo mdt phuong an
khac ctia sang ché, khi céc phan tir hién thi twong tmg v6i céc ving diém anh tha nhét
dén thir ba PXA-R, PXA-G, va PXA-B tao ra nh sdng c6 mau sic khéc nhau, 16p diéu
khién anh sang CCL ¢6 thé dugc bo qua.

Céc bd loc mau thir nhit dén thit ba CF-R, CF-G, va CF-B ¢6 thé dugc b tri
trén nén co sé tht hai BS2. Theo mot phuong an, cac bd loc mau th nhét dén thir ba
CF-R, CF-G, va CF-B ¢6 thé dugc b tri truc tiép trén nén co s¢ thi hai BS2.

Theo mot phuong an cua sang ché, bd loc mau thir ba CF-B ¢ thé duoc tao ra
& chi sb khic xa tuong duong véi chi s6 khic xa cia nén co sé thit hai BS2 ma khong
phai 1 chi s6 khiic xa cia mbi bd loc mau thir nhat CF-R va b loc mau thit hai CF-G.
Két qua 13, 4nh séng bén ngoai di vao tir phia bén ngoai c6 thé di t6i bd loc mau tht ba
CF-B sau khi di qua nén co s tht hai BS2. Do d6, sy phan xa anh sang bén ngoai xay
ra trén mit phan cach gilta nén co s& thi hai BS2 va bo loc mau thit ba CF-B ¢é thé
dugc gidm bot.

V2 chi tiét, bo loc mau thit ba CF-B ¢6 thé dugc phan chia thanh phan loc BP1
c6 tac dung nhu b loc mau va phan chin sang BP2 c6 tac dung nhu mAu chin sang.
Phin loc BP1 ¢6 thé chdng lén ving diém anh thir ba PXA-B, va phan chn sing BP2
c6 thé chdng 1én ving chin sang NPXA.

Tham chiéu Fig.5A, 16p hiru co c6 mau xanh lam c¢6 thé dugc tao ra trén mot bé
mat cua nén co s& thir hai BS, va sau do, 16p hitu co ¢co thé dugc boc 10 va dugce hién

hinh d& tao thanh bd loc mau thir ba CF-B ¢6 khoang hé thir nhat B-OP1 va khoang ho
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thit hai B-OP2. Ttc 13, phn loc BP1 va phin chén sang BP2 c6 thé duge cung cip
du6i dang mot khéi don.

Tham chiéu Fig. 5B, bd loc mau thir nhit CF-R dugc bd tri & khoang ho' thu
nhét B-OP1 duogc tao ra trong bd loc mau thir ba CF-B duoc thé hién trén Fig.5A. Trén
hinh chiéu bing, b loc mau thir nhit CF-R ¢6 thé che hoan toan khoang ho' thix nhét
B-OP1 va kéo dai dé che it nhat mot phén cla phénvchén séhg BP2. B6 loc mau thu
hai CF-G dugc bb tri & khoang hg thir hai B-OP2 dugc tao ra & bd loc mau thir ba CF-
B. Trén hinh chiéu bang, bo loc mau thtr hai CF-G ¢6 thé che hoan toém khoéng .hc"r'th&
hai B-OP2 va kéo dai dé che it nhét mot phan cia phan chén sang BP2.

B6 loc mau thir nhit CE-R va bo loc mau thi hai CF-G ma duge bo tri trén
phan chiin sang BP2 ¢6 thé tiép xtc v6i nhau. Tuy nhién, sang ché khong bi gii han &
d6. Vi du, b6 loc mau thir nhat CF-R duge b tri trén phan chan sang BP2 c6 thé dugc
dat cach mot khoang cach dinh trude d6i voi bd loc mau tht hai CF-G trén hinh chiéu
bang.

Lai tham chiéu Fig.4, bo phn chén sang SHD c6 thé duge b6 tri trén phan chin
sang BP2 ciia bd loc mau thit ba CF-B. Phin mép ciia mdi bo loc mau thir nhat CF-R
va bo loc mau tht hai CF-G cé thé dugc bd tri trén bd phan chin sang SHD. Tuc 1a,
phin mép ctia mdi bd loc mau thir nhit va thir hai CF-R va CF-G va bo phan chén
sang SHD co thé hap thu anh sdng bén ngoai dugc truyén qua phan chin sang BP2 dé
ngin chdn viéc tron 14n cac mau gifta cac vung diém anh tht nhat dén thit ba PXA-R,
PXA-G, va PXA-B ma ndm lién k& v6i nhau. Ngoai ra, bd phén chén sang SHD c6 thé
hép thu mot phan 4nh sang dugc phét ra tir 16p didu khién anh sang CCL.

Theo mdt phuong én cua sang ché, bd phan chin sang SHD c6 thé duoc bb tri
trén phan chin sang BP2 trén nén co s& tht hai BS2 duge dat cach xa khdi cac vung
didm anh tht nhat dén tht ba PXA-R, PXA-G, va PXA-B mot khoang cach dinh
trude.

Tham chiéu Fig. 5C va 5D, bd phéan chén sang SHD c¢6 thé bao quanh phan
chén sang BP2 va dugc dit cach xa mbi khoang hd thi nhét B-OP1 va khoang h¢ thir
hai B-OP?2 trén nén co s& thir hai BS2. Cy thé, chidu rong thir nhat D1 gitta khodng ho
tht nhit B-OP1 va khoang hé thir hai B-OP2 c6 thé 16n hon chiéu rong thi hai D2 cla
b6 phan chén sang SHD theo huéng thir nhét DR1. Do chidu rong tht hai D2 nho6 hon
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chidu rong thir nhit D1, bd loc mau tht nhat CF-R va bo loc mau thit hai CF-G ¢6 thé
duge bb tri d& dang trén phan chén sang BP2 va b phan chin sang SHD.

Theo mdt phuong an, bo phén chén sang SHD ¢6 thé dugc bd tri dé lam 16p
chén sang mau den. Cu thé, bo phén chin sang SHD c6 thé bao gém nhyua nén va chét
nhudm hitu co mau den dugc phén tan trong nhua nén. B phan chin sang SHD bao
gdm chét nhudém hitu co mau den c6 thé c6 do phan xa anh séng twong d6i thap ddi véi
4nh sang toi tir bén ngoai so véi mudi than ma la vi du khac vé bd phan chin sang
SHD theo mot phuong an khac. Do d6, sy phan xa anh sang bén ngoai xdy ra ¢ mat
phan céach gitta nén co sé thr hai BS2 va bd phan chin sang SHD c6 thé dugc lam
giam.

Theo mdt phuong an khéac, by phén chin sang SHD c¢6 thé duoc dinh ra dudi
dang 16p chin sang mau vang. Cu thé, bd phan chin sang SHD c¢6 thé bao gdm nhya
nén va chit nhuém mau vang dugc phén tan trong nhya nén.

Lai tham chiéu Fig.4, 16p céach dién IL c6 thé dugc b tri trén nén co so thi hai
BS2 d che cac bd loc mau tht nhat dén tht ba CF-R, CF-G, va CF-B va b phan chén
sang SHD.

L6p didu khién anh sang CCL dugce bd tri trén 16p cach dién IL. Lép didu khién
anh sang CCL ¢o thé bao gdm nhiéu than phat sang ma co thé hép thu 4nh sang mau
thtt ba duoc phat ra tir 16p phan tr hién thi DP-OLED (xem Fig.3B) va phat ra dnh
sang ¢6 mau khac v6i mau thi ba.

L6p diéu khién anh sang CCL bao gdm phan bién dbi mau thi nhat CCF-R,
phan bién dbi mau tht hai CCE-G, va phan truyén dan mau CCF-B. Phan bién d6i mau
thit nht CCF-R c6 thé chdng 1én ving diém anh thir nhét PXA-R dé hap thu anh séng
mau th@t ba va phat ra 4nh sdng c6 mau thir nhAt ma khac v6i mau thr ba. Vi du, mau
thtr nhét c6 thé 1a mau do.

Phin bién di mau tht hai CCF-G c6 thé chdng 1én ving diém anh thi hai
PXA-G dé hép thu anh sdng mau thi ba va phat ra 4nh sang c6 mau thu hai ma khac
véi mau thtr nht va mau thir ba. Vi du, mau thir hai ¢6 thé 12 mau xanh luc.

Phin truyén din mau CCE-B ¢6 thé chong 1én ving diém anh thi ba PXA-B dé
truyén anh sang mau thit ba ma khong can chuyén n6 thanh mau khac chéng han nhu

4nh sang mau tht nhat va anh sang mau thlr hai.
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Tham chiéu Fig.6, than phat sang thtr nhit EP-R ¢6 thé hip thu 4nh sang mau
thtr ba (4nh sang xanh lam) dé phat ra 4nh sang mau tha nhét (4nh sang do), va than
phat sang tht hai EP-G ¢6 thé hép thu 4anh sang mau thu ba dé phat ra 4nh séng mau
tht hai (4nh sang xanh luc). Phan truyén dan mau CCF-B ¢6 thé twong tng véi phan
cta 16p diéu khién anh sang CCL ma khong bao gbm than phat sang bét ky nao. Phan
truyén din mau CCF-B c6 thé twong tmg véi phan cua 16p didu khién 4nh séng CCL
ma truyén anh séng mau tht ba.

Ngoai ra, mdi phan bién ddi mau thir nhét CCF-R, phan bién d6i mau thir hai
CCF-G, va phan truyén dan mau CCF-B ¢ thé bao gdbm nhuya nén BR. Nhua nén BR
¢6 thé 13 nhya polyme. Vi du vé nhya nén BR c¢6 thé bao gbdm nhya nén acrylic, nhua
nén uretan, nhua nén silic va nhua nén epoxy. Nhua nén BR ¢6 thé 1a nhya trong sudt.

Ngoai ra, m3i phan bién dbi mau thr nhat CCF-R, phén bién d6i mau thar hai
CCF-G, va phan truyén din mau CCF-B c6 thé bao gdbm cac hat tan xa OL. Céc hat
tan xa OL c¢6 thé 1a titan dioxit (TiO2) hodc cac hat nano nén silic oxit. C4c hat tan xa
OL c6 thé tén xa 4nh sang dwoc phét ra tir céc than phat sang thtt nhat va thir hai EP-R
va EP-G, va anh sang tan xa co thé phat ra phia ngoai cua phin bién d6i mau twong
tmg CCF-R hogc CCF-G. Ngoai ra, cac hat tan xa OL dugc bao gobm & phan truyén
din mau CCF-B c¢6 thé tan xa anh sang duoc cung cép (4nh sang xanh lam), va 4nh
sang tan xa co thé phat ra phia ngoai cia phan truyén dan mau CCF-B.

Céc than phét sang thit nhét va thi hai EP-R va EP-G dugc bao gdm & 16p kiém
so4t mau CCL c6 thé 1a cac chit huynh quang hodc chdm luwong t&r. N6i cach khac,
theo mot phuong é4n, 16p kiém soat mau CCL c6 thé bao gdm it nhét mot trong céc
chat huynh quang hodc céc chdm luong tir 1am than phat sang EP-R va EP-G.

Vi du, cac chét huynh quang duoc sir dung lam than phat sang EP-R va EP-G
¢6 thé 1a chat huynh quang vo co. Trong thiét bi hién thi DD theo m{t phuong én, cac
* chét huynh quang dugc st dung lam than phat sing EP-R va EP-G c6 thé 1a chét
huynh quang do va chat huynh quang xanh lyc. ’

Chét huynh quang xanh luc c6 thé bao gdm it nhét mot chat duge chon tir nhém
g(‘A)m YBO3:Ce3+,Th3+, BaMgAl110017:Eu2+, Mn2+, (Sr,Ca,Ba)(Al,Ga)2S4:Eu2+;
7nS:Cu,Al, Ca8Mg(Si04)4Cl12: Eu2+,Mn2+; Ba2Si04: Eu2+; (Ba,Sr)2S5i04:Eu2+;
Ba2(Mg, Zn)Si207:Eu2+; (Ba,Sr)A1204:Eu2+, Sr2Si308-2SrCI2:Eu2+.
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Chét huynh quang do6 ¢6 thé bao gdm it nhit mot chét duge chon tir nhém gdm
(Sr,Ca,Ba,Mg)P207: Eu2+, Mn2+, Cala2S4:Ce3+; SrY2S4: Eu2+, (Ca,Sr)S: Eu2+,
SrS:Fu2+, Y203: Eu3+Bi3+; YVO4: Eu3+,Bi3+; Y202S: Eu3+,Bi3+; Y202S:
Eu3+. _
Tuy nhién, loai chat huynh quang dugc sir dung & 16p kiém soat mau CCL
khong bi gi6i han & cac vat liéu duge néu ¢ trén. Noi cach khéc, cac chat huynh quang
c6 thé st dung céc chit huynh quang da biét khac ngoai cac vat liéu huynh quang duge
néu ¢ trén.

Theo cac phuong 4n khac, than phét sang EP-R va EP-G dugce bao gdm & 16p
kidm so4t mau CCL c6 thé 13 cac chdm lugng tu. ChAm lugng ti c6 thé duge tao thanh
tir hop chét nhém II-VI, hop chit nhém III-V, hop chat nhom IV-VI, nguyén t6 nhom
IV, hop chét nhom IV, hodc két hop bat ky cia ching.

Hop chét nhém II-VI ¢6 thé dugc chon tir nhom bao gdm hop chét hai thanh
phén duogc chon tr nhom gém CdSe, CdTe, ZnS, ZnSe, ZnTe, ZnO, HgS, HgSe,
HgTe, MgSe, MgS, va hdn hop bt ky ctia chung; hop chét ba thanh phan dugc chon
tr nhém g6m AglInS, CulnS, CdSeS, CdSeTe, CdSTe, ZnSeS, ZnSeTe, ZnSTe,
HgSeS, HgSeTe, HgSTe, CdZnS, CdZnSe, CdZnTe, CdHgS, CdHgSe, CdHgTe,
HgZnS, HgZnSe, HgZnTe, MgZnSe, MgZnS, va hdn hop bét ky cua ching; va hop
chit bdn thanh phﬁn duoc chon tur nhéom gém HgZnTeS, CdZnSeS, CdZnSeTe,
CdZnSTe, CdHgSeS, CdHgSeTe, CdHgSTe, HgZnSeS, HgZnSeTe, HgZnSTe, va hdn
hop bét ky clia ching.

Hop chat nhém III-V ¢6 thé dugc chon tir nhom bao gdm hop chét hai thanh
phén dugc chon tir nhdm bao gé)m GaN, GaP, GaAs, GaSb, AIN, AlIP, AlAs, AlSb,
InN, InP, InAs, InSb, va hdn hop bét ky cta chiing; hop chat ba thanh phan dugc chon
tr nhom bao gém GaNP, GaNAs, GaNSb, GaPAs, GaPSb, AINP, AINAs, AINSD,
AIPAs, AIPSb, InGaP, InNP, InNAs, InNSb, InPAs, InPSb, GaAINP; va hén hop bét
ky cta ching; va hop chét bén thanh phan dugc chon tir nhém bao gobm GaAINAs,
GaAINSb, GaAlPAs, GaAlPSb, GaInNP, GalnNAs, GalnNSb, GalnPAs, GalnPSb,
InAINP, InAINAs, InAINSb, InAIPAs, InAIPSb, va hdn hop bat ky cua ching.

Hop chit nhém IV-VI ¢6 thé duoc chon tir nhém bao gbm hop chét hai thanh
phﬁn dugc chon tir nhdm bao gém SnS, SnSe, SnTe, PbS, PbSe, PbTe, va hdn hop bat

ky ctia chung; hop chét ba thanh phan dugc chon tir nhém bao gbm SnSeS, SnSeTe,
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SnSTe, PbSeS, PbSeTe, PbSTe, SnPbS, SnPbSe, SnPbTe, va hon hop bét ky cua
chung; va hop chét bén thanh phan dwgc chon tir nhom bao gdm SnPbSSe, SnPbSeTe,
SnPbSTe, va hdn hop bit ky clia ching. Nguyén t6 nhom IV ¢6 thé duge chon tix
nhém bao gdm Si, Ge, va hdn hop cta chiing. Hop chét nhom IV ¢6 thé 12 hop chat hai
thanh phén dugc chon tir nhém bao gém SiC, SiGe, va hén hop ctia chung.

Tri)hg truong hop nay, hop chit hai thanh phan, hop chét ba thénh'phén, hoac
hop chét bén thanh phan c6 thé ton tai & chdm lugng t& voi ndng do gan nhu dong
ddu. Theo céch khac, ndng do ciia hop chat hai thanh phan, hop chét ba thanh phan
hodc hop chét bbn thanh phan & mot phan ciia chdm luong ti c6 thé 1a khac voi ndng
d6 ciia hop chét hai thanh phan, hop chit ba thanh phan hodc hop chét bbn thanh phan
& phan khac ctia chadm lugng tu.

Cham luong tir ¢6 thé ¢6 ciu trac 16i-vo bao gdm 18i va vo bao quanh 18i. Theo
cach khac, phan diéu khién c6 thé ¢ ciu tric 16i/vo, trong d6 mot chdm lugng tir bao
quanh chidm luong tir khac. Mat phén cach cua 15i va vo ¢6 thé c¢6 gradien nong do
trong d6 ndng do cua nguyén td ¢6 mit & vo trd nén nhod dan vé phia giita.

Cham luong tlr ¢6 thé 12 hat ¢& nano. Cham lugng tir ¢6 thé ¢ chiéu rong day
di cua mot nira gid tri tdi da (FWHM) cua phd budc song phat sang ma la khoang
45nm hodc nhé hon (cu thé, khoang 40nm hodc nho hon, va cu thé hon, khoang 30nm
hoic nho hon), va dd tinh khiét mau va/hoic kha nang tai tao mau séc ¢6 thé duoc cai
thién trong pham vi ndy. Ngoai ra, 4nh séng dugc phéat ra qua chdm Iuong t& ¢6 thé
dugc phat ra theo tAt c4 cac hudng, va do d6 gbc nhin rong co thé duoc cai thién hodc
nhén biét.

Ngoai ra, hinh dang cta chdm lugng ti ¢6 thé 13 hinh dang thong thuong da biét
trong linh vuc k§ thuat nhung khong bi gidi han & hinh dang cu thé. Vi du, cham
luong tir ¢6 thé ¢6 dang hinh cdu, dang kim ty thap, hinh dang nhidu nhanh, hinh dang
hat nano khoi, hinh dang 6ng nano, hinh dang diy nano, hinh dang s¢i nano hodac hinh
dang hat tAm nano. Theo mdt phuong 4n cua sang ché, 4nh sang dugc phat ra tir chdm
lugng t& co thé thay ddi mau sdc tiy theo ¢& hat cua chdm luong tir. Khi than phét
sang thu nhit EP-R va than phét sang thir hai EP-G 1a cac chidm luong ti, ¢& hat cia
than phat sang thtr nhét EP-R va ¢& hat cua than phat sang thir hai EPG co thé 1a khéc
nhau. Vi du, than phat sang thu nhit EP-R c6 thé ¢6 ¢& hat 16n hon ¢ hat cua than

phat sang thtr hai EP-G. Trong ban md ta ndy, than phat sang thir nhit EP-R ¢6 thé
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phat ra anh sang c6 budc song ngén hon budce séng duge phét ra tir thén phét sang thu
hai EP-G.

Fig.7A la hinh chiéu mait cit ngang cua bd phan chin sang theo mdt phuong an
cia sang ché. Fig.7B, 7C, va 7D la céc hinh chiéu mit cit ngang cta bd phén chin
sang theo mot phuong an khac cia sang ché. Fig.8 1a d6 thi minh hoa d6 phan xa cua
anh sang bén ngoai duoc truyén dén bd phan chén sang theo mdt phuong 4n cla sang
ché.

~ Tham chiéu Fig.7A, bd phan chén sang SHD ¢6 thé bao gdbm nhua nén BRs va
chit nhudm hitu co mau den PM dugc phén tan trong nhua nén BRs. Nhya nén BRs ¢
thé 12 nhua polyme. Vi du vé nhua nén BRs ¢6 thé bao gém nhua nén acrylic, nhya
nén uretan, nhya nén silic va nhua nén epoxy. Nhyua nén BRs c6 thé 1a nhua trong
subt. Do chit nhudm hitu co mau den PM dugc phén tan trong nhua nén BRs, bd phan
chén sang SHD ¢6 thé dugc bd tri 1am 16p phat sang mau den.

Tham chiéu Fig.7B, bd phén chén sang SHDa c6 thé con bao gom silic oxit
rong SP ngoai nhua nén BRs va chit nhuém hitu co mau den PM. Silic oxit rong SP ¢
thé dugc phan tan trong nhua nén BRs dé lam giam chi s6 khue xa cua bd phan chin
sang SHDa. Vi dy, b0 phén chin sang SHDa chira silic oxit réng SP ¢c6 thé ¢6 chi sd
khuc xa tuong duong véi chi sb khuc xa cla phﬁn chan sang BP2 cua bd loc mau thi
ba CF-B (xem Fig.4). Két qua 13, 46 phéan xa anh sang & mét phan c4ch gitra phan chan
sang BP2 (xem Fig.4) va b phan chin sang SHDa chura silic oxit rdng SP ¢6 thé dugc
lam giam.

Tham chiéu Fig.7C, bd phén chin sang SHDb ¢ thé con bao gém perylen PL
ngoai nhya nén BRs va chit nhuém hiru co mau den PM. Perylen PL duoc phan tan
vao nhua nén BRs c¢6 thé hép thu anh sang xanh lam. B phén chin sang SHDD ¢6 thé
dugc b tri trén phan chén sang BP2 c6 mau thi ba. Trong truong hop nay, perylen PL
¢6 thé hép thu 4nh sdng bén ngoai c6 dai budce song cua mau thir ba va di qua phan
chin sang BP2.

Tham chiéu Fig.7D, bd phén chin sang SHDc¢ ¢6 thé bao gdm nhya nén BRs,
chit nhudm hitu co mau den PM, chét ﬁhuém mau xanh BL, va mudi than CK. Chét
nhudém hitu co mau den PM duoc phan tan trong nhua nén BRs dugc cung cép véi

khdi luong tha nhét, chit nhudom mau xanh BL duoc phén tan trong nhua nén BRs
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duoc cung cap voi khéi lugng thr hai, va mudi than CK duge phén tan trong nhua nén
BRs duoc cung cip véi khéi luong thir ba.

Theo mét phuong an, khéi lugng thit nhit ¢6 thé 16n hon khoi lugng thir hai, va
khédi lwong thir hai c6 thé 16n hon khéi lugng thit ba. Tuc 1a, chit nhudm hitu co mau
den PM, chit nhudém mau xanh BL, va mudi than CK duoc phén tan trong nhya nén
BRs theo thit tu khéi lvgng giam dan. Vi dy, ty 1¢ thanh phan cta chat nhudm hiru co
mau den PM, chit nhudm mau xanh BL, va mudi than CK cé thé 1a khoang 15:5:3.

Tiec 13, & bd phan chén séng SHDc cia Fig.7D, chat nhudm mau xanh BL va
mudi than CK ngoai chét nhudm hiru co mau den PM dugc phén tan trong nhua nén
BRs. Trong trudng hop ndy, twong tw, d0 phan xa anh sang & mat phan céach gitta phan
chin sang BP2 va bd phan chén sang SHDc c6 thé duogc lam giam.

Fig.8 minh hoa trang thai trong d6 sy phan xa 4nh sang bén ngoai dugc lam
giam khi mot trong cdc bo phén chin séng dugc md ta tham chiéu Fig. 7A dén 7D
dugc st dung. Truc ngang thé hién budc séng (nm) cua dnh sang, va truc thang ding
thé hién d6 phéan xa cta énh sang (%).

Péi v6i anh sang mau thir ba (4nh sang xanh lam), bo phan chén sang chira
mudi than CK ¢6 d0 phan xa tha nhit BC1. Khi so sanh, bd phéan chin sang chita chét
nhuém hitu co mau den PM theo sang ché ¢6 thé ¢6 do phan xa thtr hai BC2 16n hon
d6 phan xa thir nhat BC1 déi vi 4nh sang mau thir ba.

Péi v6i anh sang mau tht hai (4nh sang xanh luc), bd phan chin sang chira
mudi than CK c6 do phan xa thit nhat GC1. Khi so sanh, bo phan chén sang chira chat
nhuém hitu co mau den PM theo sang ché c6 thé c6 dd phan xa thtr hai GC2 16n hon
d6 phan xa thir nhat GC1 d6i vi 4nh sang mau thir hai.

DP6i v6i anh sang mau thw nhét (4nh sang do), b phan chin sang chira mudi
than CK c6 d6 phan xa tht nhit RC1. Khi so sanh, bd phan chin sang chta chét
nhuém hitu co mau den PM theo sang ché c6 thé co do phén xa thir hai RC2 16n hon
d6 phan xa thit nhit RC1 dbi v6i anh sang mau thi nhét.

Fig.9 1a hinh chiéu mit cit ngang cla nén hién thi trén theo mdt phuong an
khac cta sang ché. Fig.10 1a hinh chiéu bang cta bo phan chin sang cua Fig.9.

" Nén hién thi trén 200a cta Fig.9 gan nhu gidng véi nén hién thi trén 200 cua

Fig.4 ngoai trir cau tric ctia b phén chin sang. Do d6, cau triic cua bo phén chan sang
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s& dugc mo ta chu yéu tham chiéu Fig.9, va phan mo ta cac phan tr va cac 16p thuong
duogc bao gﬁ“)m s& duoc bd qua dé thuan tién cho viéc mo ta.

Tham chiéu Fig.9, cdc bd loc mau thir nhat dén tht ba CF-R, CF-G, va CF-B
duoc bo tri truc tiép trén nén co s& tht hai BS2. B6 loc mau thir nhat CF-R va bd loc
mau tht hai CF-G duoc b tri & khoang hé thir nhét B-OP1 va khoang hé tht hai B-
OP2 ma dugc dinh ra boi bé loc mau tht ba CE-B. '

Theo mdt phuong én cta sang ché, bd phan chin sang SHDI ¢6 thé bao xung
quanh phan chén sang BP2 dé tach riéng cac b loc lién k& trong s6 cic bd loc mau thir
hit dén thit ba CF-R. CF-G, va CF-B véi nhau, va it nhét mot phin cita b phan chin
sang SHD1 ¢6 thé dugc bd trf true tiép trén nén co so th hai BS2. Vi dl_i, mot phén
cta phan chén sang BP2 ¢6 thé duge bé tri truc tiép trén bé mit day ctia nén co s& thir
hai BS2, va bd phan chin sang SHD1 c6 thé duoc bd tri trén miat bén va mat day cua
phan chén sdng BP2.

Nhu dugc minh hoa trén Fig.10, b phéan chan sang SHD1 c6 thé dugc bb tri
trén phan chin sang BP2 dé bao quanh khoang h¢ thir nhéat B-OP1, khoang h¢ thir hai
B-OP2, va phan loc BP1 trén nén hién thi trén 200a trén hinh chiéu bang. Khoang hé
phu tro thir nhat twong tng v6i khoang hé thir nhét B-OP1, khoang h& phu tro thtr hai
tuong tmg v6i khoang hé thr hai B-OP2, va khoang hé phu trg thir ba twong ng vdi
ving diém anh thr ba PXA-B ¢6 thé dugc tao ra trong/trén bo phén chén sang SHD1.
Trong ban mo ta nay, vung diém anh th ba PXA-B c6 thé tuong tng voi phan loc
BP1. | |

Theo mdt phuong an, bd phan chén sang SHD1 ¢6 thé dugc bb tri dé lam 16p
chin sang mau den. Cu thé, bo phan chin sang SHD1 ¢c6 thé bao gdm nhya nén va.chit
nhudm hitu co mau den ma dugc phan tan trong nhua nén. BO phan chin sang SHD1
bao gdm chéit nhudm hitu co mau den co6 thé c6 dd phan xa anh sang tuong d6i thap
d6i v6i anh sang bén ngoai so véi bd phin chin sang bao gdm mudi than. Do do, su
phan xa anh sang bén ngoai xay ra & mit phan cach gifta nén co so thirhai BS2 va bd
phan chén sang SHD1 ¢6 thé dugc lam giam.

Theo mot phuong an, by phén chin sang SHD1 ¢6 thé duoc bb tri dé lam 16p
chin sang mau vang. Cu thé, bd phan chin sang SHD1 ¢o thé bao gdm nhua nén va

chét nhuém mau vang dugc phén tan trong nhua nén. B phan chin sang SHD1 bao
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gdm chit nhudm mau vang co thé c6 do phan xa anh sang twong d6i thap dbi voi anh
sang bén ngoai so voi by phéan chin sang bao gém‘mucf)i than.

Ngoai ra, do bd phén chén sang SHD1 bao xung quanh phan chin sang BP2 dé
tach riéng cac bd loc lién ké trong s cac bo loc mau thir nhat dén tht ba CF-R, CF-G,
va CF-B véi nhau, su ro ri anh sang ma c6 thé xay ra do anh sang phat ra tir 16p didu
khién 4nh sang CCL c6 thé duge giam bot. Vi dy, dnh sang mau thir nhat dugc phat ra
tir phan bién ddi mau thi nhat CCF-R hoic anh sang xanh lam ma khong phan img voi
than phit sing thir nhét EP-R duge chira & phan bien dbi mau thr nhit CCF-R c6 thé
bi 10 ri ra phia ngoai qua phan chin sang BP2. Tuy nhién, b phén chén sang SHD1 ¢6
thé bao xung quanh phan chin sang BP2 dé tach riéng céc bd loc lidn k& trong sd cac
b6 loc mau thir nht dén thit ba CE-R, CF-G, va CF-B véi nhau va ngan chan 4nh sang
mau th nhét hodc 4nh sang xanh lam khong bi r0 ri ra phia ngoai.

Fig.11 12 hinh chiéu mat cét ngang cua nén hién thi trén theo mt phuong an
khac cta sang ché.

Nén hién thi trén 200b ctia Fig.11 gin nhu gidng voi nén hién thi trén 200 cua
Fig.4 ngoai trir 1a bd loc mau phu trg dugc thém vao. Do do, chu trc cta bd loc mau
phu trg s& dugc md ta chu yéu tham chiéu Fig.11, va phan mo ta cac phan tir va céc
16p thuong duge bao gdm s& duge bé dé thuan tién cho vige md ta.

Tham chiéu Fig.11, bo loc mau phu trg thtr nhat SF1 duoc bd tri trén bd phan
chin sang SHD, va b loc mau phu trg tht hai SF2 duoc bd tri trén bd loc mau phu trg
thtt nh&t SF1. Bo phan chén sang BP2 duge bd tri trén nén co s¢ thtt hai BS2 chdng
1én ving chan sang NPXA, va bo phan chén sang SHD dugc b6 tri trén phan chén
sang BP2. BY loc mau phu trg thir nhét SF1 va bd loc mau phuy tro thir hai SF2 ¢6 thé
duoc tao 16p moéng lién tiép 1én bo phan chén sang SHD. Theo cac phwong an khac,
tht tu tao 16p mong ctia b loc mau phu tro thi nhat SF1 va bo loc mau phu trg thir
hai SF2 c6 thé dugc thay dbi.

Theo mot phuong an cua sang ché, bd loc mau phu tro thir nhét SF1 ¢6 thé ¢o
mau d6 14 mau tht nhit, va bd loc mau phy trg thu hai SF2 ¢6 mau xanh luc 1a mau
thit hai. B loc mau phu tro thir nhéit SF1 va bd loc mau phu trg thr hai SF 2 ¢6 thé
ngan chdn mau séc cua anh sang dugc phat ra tir 16p didu khién anh sang CCL khong
bi pha trén v6i nhau va cai thién su hép thu cua anh sang bén ngoai. Tuc 1a, bd loc

mau phy trg thir nhit SF1 c6 thé hép thu anh séng cua dai bude song ngoai trr dai
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budc song cua mau thir nhét, va bd loc mau phu trg thir hai SF2 ¢o6 thé hép thu anh
sang ctia dai bude song ngoai trir dai bude song ctia mau thr hai.

Nhu duoc minh hoa trén Fig.11, cdc bd loc mau thit nhét dén thi ba CF-R, CF-
G, va CF-B khong chéng 1én bo phan chin sang SHD, bd loc mau phu trg thir nhét
SF1, va bd loc mau phy trg thir hai SF2. Tac 13, cac bd loc mau thu nhét dén tht ba
CF-R, CF-G, va CF-B c6 thé dugc chia boi bo phan chan sang SHD, bd loc mau phu
tro th@ nhat SF1, va/hodc bd loc mau phu trg thit hai SF2 va ¢6 thé khong tiép xuc véi
nhau. | |

Fig.12 1a hinh chiéu mit cit ngang cua panen hién thi theo mdt phuong an cua
séng ché.

DPiém anh cta panen hién thi tinh thé long DP cua Fig.12 c6 thé bao gdm
tranzito TR, tu dién tinh thé 1ong Clc, va tu dién luu trlt Cst & mach tuong duong.

- Panen hién thi tinh thé 16ng DP bao gdm nén hién thi duéi 100, nén hién thi
trén 200, va 16p tinh thé long LCL duge bé tri gitta nén hién thi thi nhét va tha hai
100 va 200. Phin dém CS chong 1én ving chin sang NPXA ¢6 thé duogc bd tri gitta
nén hién thi dudi 100 va nén hién thi trén 200 d¢ duy tri khe h¢ gitta nén hién thi tht
nhét va thit hai 100 va 200.

Panen hién thi tinh thé léng DP con bao gbm céc 16p phan cuc thir nhét va tht
hai PL1 va PL2. Lop phan cuc thir nhdt PL1 ¢6 thé dugc bb tri bén du6i nén hién thi
dui 100, va 16p phan cue thir hai PL2 c6 thé dugc bao gom & nén hién thi trén 200.
L6p phan cyc thit hai PL2 c6 thé bao gom luéi thép.

Nén hién thi thu nhét 100 bao gém ndn co s& thit nhat BS1. Dién cuc diéu
khién GE va dong luu trit STL dugc b tri trén bé mat clia nén co s& thi nhat BS1.
Nén co sé thit nhat BS1 ¢6 thé 12 nén thay tinh hodc nén nhua. Lép cach dién thi nhét
10 che dién cuc diéu khién GE va dong luu trt STL dugce bd tri trén bé mit ciia nén co
s& thir nhat BS1. Lop cach dién tha nhét 10 ¢6 thé bao gom it nhit mot trong s6 vat
liéu v co va vt liéu hitu co. Phén kich hoat AL chdng 1én dién cuc didu khién GE
duoc bb tri trén 16p cach dién thi nhat 10. Phin kich hoat AL ¢6 thé bao gdm 16p béan
din SCL va 16p tiép xtic Omic OCL. L6p ban dan SCL duge b tri trén 16p cach dién
thir nhat 10, va 16p tiép xtic Omic OCL dugc b tri trén 16p bén dan SCL.

Lép ban din SCL c6 thé bao gom silic vo dinh hinh hodc polysilic. Ngoai ra,

16p ban din SCL c6 thé bao gdm chét ban din oxit kim loai. Lép tiép xtic Omic OCL
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c¢6 thé bao gdm dopant dugc thém vao ¢ ty trong 16n hon ty trong ctia 16p ban dan
SCL. Lép tiép xtic Omic OCL c6 thé bao gdm hai phan dugc dat cach xa nhau. Theo
mot phuong an cua sang ché, 16p tiép xtic Omic OCL c¢6 thé c6 dang tich hop.

bién cuc dau vao DE va dién cuc dau ra SE duoc bb tri trén ph?m kich hoat AL.
Dién cuc diu vao DE va dién cuc du ra SE duoc bd tri dé dat cach roi nhau. Lop cach
dién th{ hai 20 che phe‘in kich hoat AL, dién cuc dau vao DE, va dién cuc dau ra SE
duoc b tri trén 16p cach dién thi nhét 10. Lép cach dién thir ba 30 dugc b tri trén 16p
cach dién tht hai 20. Mdi 16p cach dién thir hai 20 va 16p cach dién thur ba 30 co thé
bao gém it nhat mot trong sb vat liéu vo co hodc vat liéu hitu co. Lop cach dién thi ba
30 ¢6 thé 13 16p hitu co tao ra bé mit phan cuc. Lép cach dién thr tu 40 duoc bd tri
trén 16p cach dién thir ba 30. Lop cach dién thir tu 40 ¢6 thé 1a 16p vo co.

Nhu duge minh hoa trén FIG 12, dién cuc diém anh PE duge bo tri trén 16p
cach dién thir tu 40. Pién cuc diém anh PE duoc nbi véi dién cuc déu ra SE qua 18 tiép
xic CH10 ma di qua 16p cach dién thtr hai 20, 16p cach dién thi ba 30, va 16p céch
dién tht tu 40. L6p cin chinh (khong duge the hién) che dién cyc diém anh PE c6 thé
dugc bb tri trén 16p céch dién tha tu 40.

Nén hién thi tht hai 200 bao gdm nén co s6 thir hai BS2. Nén co s¢ thtr hai
BS2 c6 thé 1a nén thuy tinh hodc nén nhua. Lép trung gian ICL, 16p phéan cyc thir hai
PL2, va dién cuc chung CE duoc bd tri trén mit day cta nén co s& tht hai BS2. Lép
tinh thé 16ng LCL hoat dong dua trén vi¢c sac hodc phong dién cia tu digén tinh thé
long Clc. Anh sang gdc tir bd phén dén nén (khong duge thé hién) c6 thé duge cung
cAp theo céch c6 chon loc cho 16p trung gian ICL thdng qua 16p phén cuc thir nhét
PL1, 16p tinh thé 1ong LCL, va 16p phan cyc thir hai PL2.

Theo phuong 4n ndy, mic du 16p trung gian ICL dwoc minh hoa ngéan gon, 16p
trung gian ICL ¢o thé ¢6 cau trac nhiéu 16p. Vi dy, 16p trung gian ICL c6 thé c6 cdu
triic nhidu 16p nhu dugc md ta tham chiéu céc Fig. 9 va 11.

Hinh chiéu mit cit ngang ctia panen hién thi DP dugc minh hoa trén Fig.12 chi
14 vi du cta séng ché. Mic du panen hién thi DP theo ché d cén chinh thing dung
(VA) dugc md ta 1am vi du tham chiéu Fig.12, panen hién thi tinh thé long & ché do
chuyén mach trong mat phang (IPS), ché d chuyén mach truong ria (FFS), ché do
chuyén mach phéng sang tuyén tinh (PLS), ché do can chinh siéu doc (SVA), hodc ché
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d6 cin chinh doc duge én dinh bé mat (SS-VA) c6 thé duge ap dyng ma khong I¢ch
khoi pham vi cua sang ché.

Theo cac phuong an cua sang ché, bo phan chin séng c6 thé duge b6 tri trén
phan chén sang ctia bd loc mau thir ba c6 dai bude song cia mau tha ba. Cu thé, bd
phéan chén séng c¢6 thé bao gdm chét nhudm hitu co mau den. Do bd phén chin sang
bao gém chét nhudm hitu co mau den, do phan xa clia 4nh sang bén ngoai ¢ thé xuét
hién & mat phan cach gifta nén co s& va bd phéan chin séng c6 thé duoc gidm bot.

Nhu néu trén, cidc phuong an lam vi du cla sang ché duoc boc 10 tham chiéu
cac hinh v& va ban mo ta. Mic du céc thuat nglr cu thé dugc st dung, cac thuét ngit
nay khong nhdm gi6i han ¥ nghia hodc pham vi ctia sang ché, ma chi dugc st dung aé
giai thich sang ché. Vi vay, nguoi c6 hiéu biét trung binh trong linh vuc s& hiéu rang
céc thay dbi khac nhau va cac phwong 4n tuong duong khac van co thé duoc thuc hién
ma khong vuot ra khoi pham vi cta sang ché. Pham vi bao hd thyc sy cta sang ché s&

dugc xac dinh bdi pham vi k§ thuét cua cac diém yéu chu bao ho kém theo.
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YEU CAU BAO HOQ

1. Panen hién thi bao gdm:

nén hién thi tht nhét bao gdm ving diém anh thi nhét, ving didm anh tha hai,
ving diém anh th@ ba, va ving chén sang lién k& v6i ving didm anh tha nhat, ving
diém anh tha hai, va ving diém anh tha ba; va

nén hién thi thtt hai bao gdm phan tir hién thi thtr nhét, phan tir hién thi th hai,
va phan tir hién thi thit ba lan lugt chong 1én ving diém anh tht nhét, ving diém anh
thi hai, va ving diém anh thi ba,

trong d6 nén hién thi thi nhat bao gom:

nén co s0;

bd loc mau thu nhit duge bd tri trén nén co s& chong 1én ving diém anh tht
nhét va c6 mau thit nhét;

bd loc mau thr hai dugc bd tri trén nén co s& chong 1én ving diém anh tht hai
va ¢6 mau thir hai khac v6i mau tha nhét;

b6 loc mau thir ba duge b tri trén nén co s¢ ¢ mau thi ba khac v6i mau tha
nhét va mau tht hai, va bao gdm phan loc chong 1én ving diém 4nh thtr ba va phan
chén sang chdng 1én ving chén sang; va

bd phén chin sang duoc b6 tri trén phan chin sang va chira chit nhudm hitu co

mau den.

2. Panen hién thi theo diém 1, trong d6 bd phan chin sang dugc dat cach xa mdi ving
didm anh thir nhat, ving diém anh thi hai, va ving diém anh th ba mdt khoang cach

dinh trude trén mat phéng ctia nén hién thi thr nhét.

3. Panen hién thi theo diém 2, trong d6 khoang h¢ thir nhét twong ng voi ving diém
anh thr nhét va khoang ho thtt hai tuong ang v6i vimg diém anh th hai dugc dinh ra
& bd loc mau thi ba, va

mdi khoang ho thi nhéit va khoang h¢ thu hai c6 chidu rong tha nhét 16n hon
chiéu rong thir hai cua by phén chin sang dugc bd tri gitta khoang hé thir nhét va

khoang hé thi hai.
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4. Panen hién thi theo diém 1, trong d6 bd phan chan sang con bao gdm nhua nén

trong do chét nhudm hitu co mau den dugc phén tan.

5. Panen hién thi theo diém 4, trong d6 bd phéan chin sang con bao gém silic dioxit

rong dugc phan tan trong nhua nén.

6. Panen hién thi theo diém 4, trong d6 bd phan chin sang con bao gbm perylen duoc

phan tan trong nhya nén.

7. Panen hién thi theo diém 4, trong d6 bo phén chan sang con bao gém chét nhuom

mau xanh lam va mu6i than dugce phén tan trong nhya nén.

8. Panen hién thi theo diém 7, trong d6 chét nhudm hitu co mau den co6 khéi luong thir
nhét, chit nhudm mau xanh lam c6 khdi luong thir hai, va mudi than co khéi luong thir
ba, va

khéi luong thir nhat 16n hon khéi luong thir hai, va khdi lugng thir hai 16n hon

khéi lugng thit ba.

9. Panen hién thi theo diém 1, trong d6 nén hién thi thir nhat con bao gbm 16p diéu
khién 4nh sang,

trong d6 16p didu khién 4nh séng bao gom:

phan bién déi mau thir nhat dugce bd tri trén bd loc mau thi nht va bao gém
than phat sang thu nhét ma hip thu 4nh sang thir ba c6 mau tht ba va phat ra anh sang
thir nhit c6 mau thr nhét;

phan bién ddi mau tha hai duoc b6 tri trén bd loc mau thir hai va bao gbm than
phat sang thir hai ma hép thu 4nh sang thtr ba c6 mau thtr ba va phét ra anh sang thw
hai c6 mau thir hai; va

phan truyén din mau dugc tao két cAu @8 truyén anh sang thir ba c6 mau thir ba.

10. Panen hidn thi theo diém 9, trong d6 m&i phan tir hién thi tha nhét, phan tir hién thi
thir hai, va phan tir hién thi thir ba phat ra anh sdng tha ba ¢6 mau thi ba t6i 16p didu

khién anh séang.
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11. Panen hién thi theo diém 1, trong d6 mau tht ba 1a mau xanh lam, mau th(r hai la

mau xanh luc, va mau thir nhat 12 mau do.

12. Panen hién thi theo diém 1, trong do nén hién thi tht nhét con bao gém b0 loc mau

phu tro dugc bd tri trén bd phan chin sang va c6 mau thu nhéit hoic mau thi hai.

13. Panen hién thi theo diém 1, trong d6 bd loc mau thir nhét, b loc mau thi hai, va

b0 loc mau thit ba dugc bo tri truc ti€p trén nén co so.

14. Panen hién thi bao gom:

nén hidn thi tht nhat bao gdm ving diém anh thir nhat, ving diém anh tht hai,
ving diém anh tht ba, va ving chin séng lién k& véi ving diém anh thu nhat, viing
diém anh tht hai, ving diém &nh tht ba; va

nén hién thi thit hai bao gdm phan tir hién thi thir nhat, phan ti hién thi tht hai,
va phan ti hién thi thir ba 1an luot chong Ién ving diém anh tht nhét, ving diém anh
tha hai, va ving diém anh tht ba, |

trong d6 nén hién thi tht nhét bao gdm:

nén co so;

bd loc mau thu nhat duoc bd tri trén nén co sé dé chéng 1én vung diém anh
thr nhét va c6 mau tht nhét;

bd loc mau thr hai duoc b tri trén nén co s§ dé chéng lén vung diém anh tht
hai va c6 mau thit hai khac v6i mau thit nhét;

bd loc mau tha ba dugce bd tri trén nén co s& c6 mau thir ba khac voi mau thir
nhét va mau thtt hai, va bao gdm phén loc chong 1én ving diém anh thir ba va phan
chén sang chdng 1én ving chén sang; va

bd phan chén sang duge bd tri trén nén co s& va bao xung quanh phan chin
sang dé tach riéng cac bd loc lién ké trong s6 bo loc mau tha nhat, b6 loc mau tht hai,

va bd loc mau thit ba véi nhau.
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15. Panen hién thi theo diém 14, trong d6 khoang ho thir nhét twong ung véi ving
diém anh thtr nhit va khoang hé tht hai twong ing voi vang diém anh thtr hai duge
dinh ra & bd loc mau thtr ba, va

khoang ho phu trg thi nhét twong tng véi khoang ho thir nhét, khoang hé phu
trg thtt hai tuong tng véi khoang ho thir hai, va khoang hd phu trg thtr ba twong Gng

vo1 vung didm anh tht ba dugc dinh ra & bo phan chin sang.

16. Panen hién thi theo diém 14, trong d6 bd phan chin sang bao gém:
nhua nén; va

chit nhuém mau vang dugce phén tan trong nhya nén.

17. Panen hién thi theo diém 14, trong d6 b phan chén sang bao gbm:
nhya nén; va

chét nhudm hitu co mau den dugc phén tan trong nhua nén.

18. Panen hién thi theo diém 14, trong d6 bd phan chin sang dugc bd trf truc tiép trén

nén co so.

19. Panen hién thi theo didm 14, trong dé mdi phn ti hién thi thir nhat, phan ti hién
thi thi hai, va phan t hién thi tht ba phat ra anh séng c6 mau tht ba, va mau thir ba la

mau xanh lam.

20. Panen hién thi bao gdm:

nén hién thi thtt nhét bao gdm viing diém anh thtt nhét, ving diém anh thir hai,
va ving diém anh tht ba, va ving chén sang lién ké v6i ving diém anh thtr nhét, ving
diém anh th hai, va ving diém anh tht ba; va

nén hién thi thi hai bao gdm phan tir hién thi tht nhét, phan t hién thi thir hai,
va phan tir hién thi thir ba lan luot chong 1én ving diém anh tht nhét, ving diém anh
tha hai, va ving diém anh thu ba,

trong d6 nén hién thi tht nhat bao gbm:

nén co so;
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b6 loc mau thu nhét duoc bb tri trén nén co s¢ dé chon g 1én vung diém anh tha
nhét va c6 mau thi nhat;

bo loc mau thr hai dugc bd tri trén nén co s& dé chong lén Vﬁng'diém anh thtr
hai va c6 mau thit hai khac v6i mau thtt nhat;

bo loc mau tht ba dugc b6 tri trén nén co s ¢6 mau thit ba khac véi mau thir
nhét va mau tht hai, va bao gdbm phan loc chong 1én ving diém 4nh thtr ba va phan
chin sang chdng 1én ving chén sang; va

bo phan chén sing dugc bd tri trén phin chin sang va chira chat nhuém mau
vang,

trong d6 bd phan chin séang dugc dit cach xa mdi ving diém anh tht nhét, vung
diém anh tht hai, va ving diém anh tht ba mot khoang céch dinh trude trén mat phang

cua nén hién thi thir nhat.
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FIG. 1A
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FIG. 3A
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FIG. 4
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FIG. 5A
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FIG. 9
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FIG. 11
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FIG. 12
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