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Nghién ctru cau tao, nguyén ly hoat dong
va cac ung dung tiém nang cua hién thi OLED
phuc vu day hoc phat sang hiru co
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Abstract: Organic Light-Emitting Diode (OLED) represents a significant advancement in display
technology. Its primary advantage lies in its self-illuminating nature, eliminating the need for a backlight
and leading to benefits such as a wider viewing angle, richer colors, energy efficiency, and enhanced
flexibility. OLED finds diverse applications across various industries, playing roles in fields like fiber

optics and biomedical technologies.
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1. Pat van dé

Hién nay, ti€u thu dién cho chiéu sang chiém hon
15% tong luong dién thé gioi. Pén nam 2030, du
doan déan s6 thé gidi vuot mbce 8,5 ty ngudi, cling voi
nhu cau dién chiéu sang va céc thiét bi nghe nhin tiép
tuc ting dan dén su gia ting cua khi thai nha kinh
va tao ap luc 1én ludi dién cac qudc gia. Vi sy phat
trién ctia khoa hoc cong nghé, di6t phét sang hitu co
(OLED) d4 tao ra nhiing cai tién mang tinh dot pha
trong nganh cong nghiép chiéu sang.

Nho tinh vu viét hon cong nghé chiéu sang thong
thuong, cong nghé OLED da phat trién nhanh chong
va OLED linh hoat dang tré nén phé bién Kha nang
chiu dyng sirc cang co hoc (chu yéu la ubn, gidn va
gap) 1a nhiing tinh nang rat quan trong d6i voi man
hinh OLED. Do chtrc nang phat sang doc lap, khong
can dén nén, gitp san phdm nhe hon va méng hon.
Céc pixel dugc sap xép theo dinh dang ma tran dé cai
thién viéc hién thi hinh anh hodc van ban. Ngoai ra,
mdi pixel hoat dong doc l1ap, giip man hinh OLED
tiét kiém dién hon, c6 do twong phan cao hon va min
hon chit lugng hinh anh tét hon. Trong linh vuc hién
thi, thiét bi OLED c¢6 thé dwoc str dung rong rii trong
ddng ho, dién thoai di dong, tivi, may tinh va nhiéu
san pham khac. Con ddi voi linh vuc chiéu sang,
thiét bi OLED duogc sit dung rong rai trong cac loai
deén trang tri trong nha, dén ban bao vé mit, dén xe,
dén khong bong y té... [2].

Bai bdo ndy md ta cac nguyén tic co ban cia
OLED va lich str cia OLED. Cac loai OLED khac
nhau va tng dung cia chiing ciing nhu ciu tric cua
OLED da dugc dwa ra va phan tich mot cach ngin
gon. Cudi cing, bai bao s& phén tich so lugc vé vai
tro ciia OLED trong céc tmg dung tiém nang.
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Hinh 1.1. Cdu tao ciia OLED

2. Ngi dung nghién ciru

Thuét ngit “hiru co” dugce sir dung do 16p truyén
16 tréng, 16p truyén dién tir va 16p phat sang duoc tao
thanh tir vat liéu hitu co. OLED, c6 thé chira hai hodc
ba 16p vat li¢u hitu co, dugc nhe hon, mong hon va
linh hoat hon dén LED va LCD. OLED la thiét bi
dugc didu khién bang dong dién, c6 nghia 1a rang do
sang cua anh sang dau ra co lién quan dén cudng do
dong dién chay qua. Do d6, muc ti€u chinh cua Cong
nghé man hinh OLED 1a diéu chinh va diéu chinh
chinh xac dong dién chay qua ting plxelcua man
hinh. C6 nhiéu loal OLED duoc san xuat duoc phan
loai dya trén ciu tric va nguyén Iy hoat dong cua
né (vi du nhu passive-matrix OLED, active-massive
OLED, Top-emitting OLED, transparent OLED,
white OLED...). Nhitng OLED nay duoc st dung
cho nhiéu muc dich khac nhau vi ching phét ra anh
sang theo nhitng cach khac nhau [7].
2.1. Céu tgo ciia OLED

Diode phat quang hitu co (OLED) [4] 12 mdt
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linh kién ban dan thé rin c6 do day tir 100 dén 500
nanomet. Cau trac ciia OLED da 16p truyén thong
gdém c6 nam 16p c6 thé bao gdm hai hodc ba 16p vat
lidu hitu co; trong truong hop thiét ké ba 16p thi 16p
hai va thir ba s& c6 tac dung truyén tai cac hat tai
(dién tir va 1 trong) nhanh hon tir katdt va andt vao
trong 16p phat sang. Ba 16p d6 vi thé goi 12 16p truyén
dién tir (electron transport layer - ETL), 16p truyén
16 tréng (hole transport layer - HTL) va 16p dién
phat quang (Electrolummescence layer - EL). OLED
duogc cau tao tir cac tAm phim mong lam tir cac vat
liéu hitu co (hinh 1.1). Khi cho dong dién chay vao
cuc duong, anh sang s& phat ra tir bé mit bang mot
qua trinh goi 1a dién lan. OLED hoat dong dya trén
nguyén ly dién phat quang (EL) va diéu nay chi co
thé xay ra ¢ céc thiét bi OLED da 16p. C6 nhiéu 16p
cat mong va c¢6 chirc ning nam giita cac dién cuc
trong thiét bi nhiéu 16p nay.

Chirc ning ctia cac 16p trong OELD bao gdm:

- Pé: Pay la 16p dan dién mong, trong sudt, 1am
bang nhua trong hodc gidy bac c6 tic dung 1a tim d&
cho OLED. Lép nay thuong lam bang thuy tinh, tim
nhya hoic gidy bac.

- Andt: 16p nay s& hut cac electron hodc tao ra cac
16 trbng mang dién duong khi c6 dong dién chay qua
thiét bi. Vat liéu thuong dugc st dung la oxit indium
tin (ITO).

- Lop truyén 15 trong (HTL): Lép nay c6 nhiém
vu truyén tai cac 18 trong tor anode. Pay 1a mot 16p
quan trong mot phan ctia ciu trac thiét bi OLED. Lép
nay dugc tao thanh tir polyme, trong dé polyme hoat
dong nhu diode phat xa. Bén canh nhya hitu co, cac
dan xudt cua p-phenylene vinylene va polystyrene
cling duogc st dung dé tao nén 16p nay. Lép nay con
duogc goi la 16p phat quang dién.

- Lép phat xa: Electron van chuyén tir cuc duong
qua 16p nay. Lép nay ciing dugc tao thanh tir chat hiru
co phan tir nhwa. Ngoai ra, cac phan tir nay bao gdm
mdt s6 bién xir 1y polyfluorene va poly-p-phenylene
thudong phat ra anh sang xanh lyc va xanh lam. Dé
dan dién, 16p ndy dugc phi thém mot 16p phan tir
htru co dac biét.

- Lop catdt: Cac electron dugce bom vao 16p nay
khi dong dién di qua thiét bi. Lép nay duoc lam tur
vat li¢u Canxi, nhom, va magie.

Céc 16p phat xa va dan dién dong mot phan quan
trong trong toan bo cAu trac thiét bi boi chiung tham
gia vao qua trinh dan dién. Thong thuong, cac phan
tor hitu co dac biét dugc st dung trong hai 16p nay.
Ngoai ra, cuc duong va cyc am dugc su dung dé két
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n6i OLED vi ching 1a ngudn cung cép dién tir chinh.
2.2. Nguyén ly hoat dong ciia OLED

Khi dit hiéu dién thé gitra anode va catot, 16p phat
xa tré nén tich dién 4m hon va 16p dan dién tré nén tich
dién duong hon. Lop phat xa bét giit dong electron tir
16p dan, va do do, dong 16 tréng tang 1én.

Do lyc tinh dién, 15 tréng va electron bat dau két cap
v6i nhau, din dén cac 16 tréng di dong hon céc electron.
Qua trinh nay phat ra anh sang gan 10’p phat xa vanod co
thé phat ra 4nh sang véi mot tan sb cu thé trong ving
kha kién (hinh 2.1).
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Hinh 2.1. Co ché phdt sang ciia OLED

Nguyén Iy phét sang cia OLED: Cac OLED phat
sang theo cach giéng cac dén LED. Ngudn dién cung
cap dong dién cho OLED. Dong cac dién tir chay
tir catot qua cac 16p hitu co tdi andt, andt s& truyén
cac dién tir cho cac 16p phan tir hitu co phat quang.
Trong khi do, catot sé& 13y cac dién tir tir cac lorp phan
tir hitu co dan (twong duong véi viée truyén cac 15
trong mang dién duong cho 16p dan). Tai bién giita
16p phat quang va 1ép dan, cac dién tir t6i gip 16
trong va két hop véi nhau dudi dang ning lugng 1a
mot photon anh sang. Mau cua OLED phat ra phu
thudc vao kiéu phan tr hitu co cua 16p phat quang.
Céc nha sang xuét thuong dit mot loai vai tim ﬁlm
hitu co trén cung mot OLED dé tao ra cic mau séc
khéc nhau. Cuong do hay d¢ sang cta anh sang phu
thudc vao luong dién cung cap. Luong dién cang 16p,
cuong do sang cang 16n [5].
2.3. Ung dung

Cong nghé man hinh OLED dugc thiét lap dé
cach mang hoa thé gidi k¥ thuat s6 voi tiém ning vé
tinh déo, do trong sudt va kha ning gap lai. Nhiing
tinh ning ndy mo ra vo s6 kha ning cho cac ung
dung sang tao. Vi dy, OLED déo c6 thé dan dén viéc
tao ra TV cudn hodc dién thoai thong minh co thé
ubn cong. Mit khac, OLED trong sudt co thé duge
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sir dung trong cac cira s6 thong minh hodc céc ng
dung thyc té ting cuong. Hon nita, kha ning san xuét
OLED trén chat nén linh hoat c6 thé mé duong cho
cong nghé thiét bi deo va tham chi ca cac thiét bi nho
gon va nhe hon [6].

Nho tinh déo cia OLED, ngudi ta da ché tao soi
vai “thong minh” c6 gan OLED (hinh 2. 2) [7] trong
lién lac thong minh. Cac hién thi trén quéan 4o c6 thé
duogc diéu khién bang dién thoai di dong. Cac giao
tiép nay c6 thé thay thé dién thoai, guri tin nhin va
tham chi lam phuong tién thanh toan [8]. Hé thong
dinh vi dan duong ciing ¢ thé dugc gén kém trén soi
vai co gdn OLED c6 chirc niang nhu ban do, giup cac
nha tham hiém c6 thé tim duong mot cach dé dang. ..

Vi kich thudc linh hoat va cuong do sang c6 thé
diéu khién mot cach dé dang, OLED dugc tng dung
trong cac thiét bi quang hoc, lam sensor cia cac soi
quang trong thiét bi y té (hinh 2.3) [9]. Nguoi ta co
thé str dung cam bién trén chip cia OLED dé truyen/
hap thu mau va phat hién sy phat quang tir hop chat
trong mau. Cam bién dya trén OLED phét ra anh
sang co budc soéng phu hop giap do duge néng do
oxy trong mau hay nhip tim... tir d6 dua ra cac canh
bao vé strc khoé. Bén canh viée su dung OLED cho
cac ung dung trong phong thi nghi¢ém trén chip va
theo ddi sirc khoe, thiét bi c6 gin OLED dudi dang
deo phat ra 4nh sang phit hop dung diéu tri tri liéu,
dac biét hira hen cho viéc cham séc bénh nhan ngoai
tra. Anh sang do OLED phat ra con dugc dung dé
truyén tai anh sang trong quang sinh hoc. Viéc ciy
ghép OLED trong dong vét c6 thé gitip giam phan
trng mo nhiém nhidm hodc kich thich cac té bao véi
cac chtc nang phu hop.

OLED TECHNOLOGY

Hinh 2.2. OLED dwoc gin
trong soi vai

3. Két luin

Cong nghé OLED cho thiy nhiéu g dung tiém
nang trong doi song va k¥ thuat. Do c6 ciu tao tir cic
16p polymer nén man hinh OLED dé hong hon man
hinh LED. Polymer phat ra mau xanh ciing dé héng
nén hién thi mau cia OLED trd nén kém chinh xac
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Hinh 2.3. OLED trong cdc thiét bi y sinh.
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va sinh dong. Tuy nhién, tuong lai ciia cong nghé
OLED hura hen s€ cai thién hiéu qua su dung nang
lwong va tudi tho. Cac nha nghién ctru dang lién tuc
tim céch néng cao tudi tho ctia man hinh OLED va
giam muc tiéu thu dién ning cia ching. Piéu nay
c6 thé gitp cac thiét bi co tudi tho cao hon va giam
dang ké murc sir dung ning luong, gop phin tao nén
mdt tuong lai bén virng hon. Ngoai ra, nhirng tién bo
trong cong nghé OLED ciing c6 thé glup cai thién do
chinh xac mau sic va do sang, mang dén cho nguoi
dung trai nghiém xem phong phti hon va nhiéu Gng
dung ctia OLED trong doi, mé ra cach giao tiép cua
con nguoi sinh dong, tién 1gi va truc quan hon.
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