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Linh vuc k§ thuat duoc dé cap

Giai phap hitu ich d& cap dén cong nghé ché tao diot phat quang hitu co, sau day
goi tit 12 OLED trong d6 OLED la céc chir cai ddu cua thuat ngir tiéng Anh - Organic
Light Emitting Diode.

Tinh trang ky thuit cia giai phap hiru ich

Piot phat quang hitu co (OLED) 12 mot di6t phat quang (LED) hay con goi la diot
phat quang vd co trong d6 mot 16p dién phat quang c¢6 dang mot mang mong lam bang
hop chét hitu co dugc bd tri gitta hai dién cuc ma it nhat mot trong sb cac dién cuc la
trong sudt dé phét ra anh sang khi dugc cap dién. Mau cia 4nh sdng phat ra phu thudc vao

chat hitu co duogc s dung.

OLED c¢6 thé duoc str dung lam man hinh ctia méy thu hinh (tivi), man hinh may
tinh, man hinh cta céc thiét bi cAm tay loai nho nhu dién thoai di dong hay c4c thiét bi hd

tro k¥ thuét s6 ca nhan khac (PDA — Personal Digital Assistant).

Trude diy vao nhitng nam 1980, LED da duogc ché tao & Viét Nam song cho dén
nay OLED chua ting dugc nghién ciu ché tao & Viét Nam. Trén thé gioi, cac nudce da va
dang ché tao OLED bao gdm: My, Nhat, Dtrc, Phap, Anh, Singapore, Han Quéde, Trung
Quée. Trong sé cac nude nay, san pham OLED gan voi thuong pham nhat 12 M¥, Nhat va
Han Quéc. Vi du, cac linh kién OLED va phuong phap ché tao chung da duoc boc 19
trong patent My sb US 8497155 B, cong bd don quéc té s WO 2009/021365 hay cic
don yéu cdu cdp patent Trung Qudc sb CN 101587941 A, CN 102447070 A, CN
102760846 A va CN 102978568 A.

Néi chung, phuong phap ché tao OLED duoc boc trong cac tai liéu néu trén déu
bao gdm cac budc co ban sau: (1) chudn bi mot tAm nén/ITO, (2) lan luot phi mot vai
trong sé céc 16p hop chét hitu co HIL, HTL, EML, ETL, EIL Ién trén tdm nén ITO, (3) tao

cée dién cuc tiép xtc va (4) dong vo cho linh kién OLED thu duoc.

Tuy nhién, céac tai liéu néu trén déu khong boc 10 cach thirc ma cac 16p hop chat
hitu co duoc tao ra va sau dé duge phu 1én tam nén ITO va do vy, viéc ap dung cac giai
phép nay, theo cach don thuan chi dya trén cac bin mo ta ma khoéng c¢d chuyén giao cong

nghé, khong mang lai két qua mong muon.
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Céc nhuoc diém thuong gip phai khi ché tao OLED theo céc giai phap da biét nay
la cAu truc polyme cua céc 16p HTL, EML con ¢ nhiéu khuyét tat nhu 16 hong, ran nut,
x4c suat hinh thanh céc exciton trong polyme thudn khiét chua cao do céc dién tich bi bt
giit tai cac by (do céc sai hong, 16 hong trong mang polyme xuét hién trong qué trinh

quay phu ly tdm). Vi thé hiéu suit phat quang ctia OLED polyme thuan khiét chua cao.

Trong ban mo ta nay, dé tranh lap lai va dé thuan tién cho viéc mo ta giai phap hitu
ich, cac thuat ngir viét tit duoc list ké dudi day. Cach viét tat nay duoc st dung rong rai
trong linh vuc k¥ thuat LED/OLED va dugc nhiing nguoi co hiéu biét thong thudng trong

linh vuc nay chap nhan.

OLED Organic Light Emitting Diode (Di6t phat quang hitu co);

PEDOT Poly(3,4-ethylenedioxythiophene):(poly(styrenesulfonate)) ;

NPB N,N'-Bis- (1-naphthalenyl)-N,N'-bis-phenyl-(1,1'-biphenyl)-4.,4'-
diamine;

MEH-PPV Poly[2-methoxy-5-(2'-ethyl-hexyloxy)-1,4-phenylene vinylene];

MADN 2-methyl-9,10-bis(naphthalen-2-yl)anthracene;

Alq3 Tris(8-hydroxyquinolinato)aluminum(I1I);

ITO Tin—doped Iridium Oxide;

ETL Electron Transfer Layer (16p truyén dién tir);

HTL Hole Transfer Layer (16p truyén 18 tréng);

EML Emission Layer (16p phat quang);

SCL Shallow contact layer (16p tiép xtc nong);

nc-Ti0O, Nanostructured Titanium Oxide (Hat nand 6xit titan);

TCC Transparent Conductive Coating (16p phu dan dién trong sudt.

Ban chit ky thuit ciia gidi phap hitu ich

Giai phap hitu ich dugc tao ra dé giai quyét van dé néu trén va muc dich cia giai
phap hitu ich la ndng cao chét luong cia céc cong doan phu cac 16p HTL, EML va ETL tur
vat liéu polyme hitu co nhim ché tao thanh cong OLED.

Pé dat duwoc muc dich néu trén, giai phap hitu ich dé xuit phuong phap ché tao diot

phét quang hitu co (OLED) bao gdm cac bude: xtt Iy tm dé, 1a mot tm nén thuy tinh
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duoc phu 1ép dién cuc dan dién trong subt (TCC) gém viéc tao don vi dién tich phat
quang trén 16p dién cuc din dién trong sudt nay bing k§ thut quang khic hodc dn mon
hoa hoc va lam sach tim dé bang rung siéu 4m trong dung moi; phu 16p truyén 13 tréng
(HTL) gdm dung dich polyme din dién c6 tron cac hat nano 6xit kim loai 1én trén 16p
TCC thr nhat; phu 16p phat quang (EML) gdm dung dich polyme hitu co ¢é trdn céc hat
nano Oxit kim loai 1én trén 16p HTL nho k¥ thuat quay ly tdm; phu 16p truyén dién tu
(ETL) 1én trén 16p phat quang EML va 16p dién cuc dan dién thtr hai (TCC) 1én trén 16p

truyén dién tr ETL nho k¥ thuat boc bay, va tao tiép xic Omic va déng vo linh kién.

Nho sy c6 mat cua cac hat nano 6xit kim loai, ma trong mdt phuong an theo giai
phap hitu ich 13 cac hat nano oOxit titan, cdc khuyét tit clia cAc mang polyme duoc khic

phuc va chét luong cia OLED dugec cai thién 10 rét.

Theo mot khia canh khéc, phuong phép nay con bao gém budc phu 1ép tiép xuc
noéng SCL 1én trén 16p truyén dién tir ETL trude khi pht 16p dién cuc din dién tha hai
(TCC). Piéu d6 c6 nghia 1a 16p dién cuc dan dién thir hai khong dugce phu truc tiép 1én
trén 16p truyén dién tr ETL ma c6 mot 16p tiép xtic ndng (SCL) duoc tao ra gitta ching,
nhd d6 mat do dién tir di tir 16p dién cuc dan dién tha hai (catot) vao 16p truyén dién tu

ETL tang, gop phan ning cao hiéu suét cia OLED.

Céc d4u hiéu va cac hiéu qua khéc nita ctia giai phap hitu ich duge trinh bay trong
cc diém yéu cdu phu thudc tiép theo va duoc mo ta rd hon dudi ddy thong qua maot
phuong an giai phap httu ich c¢6 dua vao cac hinh v€ kém theo.

M ta viin tit cic hinh vé

Hinh 1 14 hinh v& mat cét dudi dang so d6 thé hién két cAu ctia OLED theo mot
phuong an ctia giai phap htu ich;

Hinh 2 1a Iuu do thé hién cc bude ctia phuong phap ché tao OLED theo giai phap
hitu ich; va

Hinh 3 14 hinh v& thé hién mat cit dudi dang so dd thé hién két cu cia OLED thu
duoc sau khi thuc hién céc budce tuong tng cta phuong phép ché tao OLED theo giai
phéap htru ich.

M3 ta chi tiét giai phap hiru ich

Nhu duogc thé hién trén Hinh 1, diét phat quang hitu co OLED theo giai phép hitu

ich bao gdm tdm nén thuy tinh 10 lan luot duoc phu trén d6 16p dan dién trong sudt ITO
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12, 16p truyén 13 tréng HTL 14, 16p phat quang EML 16, 16p truyén dién tw ETL 18 va lop
tiép xtic nong LiF/AL. Céc dién cuc 22 va 24 lan luot duge ndi véi 16p dan dién trong
subt ITO 12 va 16p tiép xuc nong LiF/AL d tao thanh linh kién OLED. Linh kién OLED
nay dugc bao boc trong vo gbém 16p keo UV 22 va I6p hut 4m 28. Khi céac dién cuc 22 va
24 cua linh kién OLED dugc ndi véi ngué)n dién mot chiéu, dién ning duoc chuyén doi
thanh anh sang phat ra qua tAm nén thuy tinh 10 nhu dugc thé hién boi cac miii tén song

song nhau trén Hinh 1.

Phuong phap ché tao OLED c6 két cAu néu trén duoc mo ta dudi day cd dua vao
Hinh 2 va Hinh 3.

Nhan day, cac vat tu duge st dung trong phuong phap nay nhu tAm dé ITO/thuy
tinh, polyme két hop MEH-PPV, chét hitu co phan ttr thap Alg3 tinh khiét v.v., cac dung
moi tinh khiét nhu xylene, cloroform, cdn, acetone, nudc cAt, chét khu ion, v.v. c6 ban
trén thi truong ti cac hang cung cép héa chét sach, thi du Aldrich Chem.Ltd. Ngoai ra,
céc trang thiét bi duoc st dung trong phuong phéap nay nhu hé bdc bay chan khong, may
quay phu ly tdm, hé quang khéc, hé G mau trong chan khong, budng cach ly (glove-box),
v.v. 1a cac thiét bi c6 sin va da biét dbi véi ngudi co kién thuc thong thuong trong linh
vuc k¥ thudt nay nén viéc mo ta két cAu, chirc niang, phuong thirc van hanh cua chung mot

cach cu thé duoc bo qua.

Hon nftta, cac thong sO k¥ thuat cu thé nhu thoi gian, nhiét do, sb vong quay, v.v.
néu trong timg budc cua phuong phap duge dua ra nhu nhiing vi du minh hoa cho viéc
thuc hién giai phap hitu ich va do véy ching can duogc xem nhu cac vi du thuc hién giai

phép hiru ich ma khong duge xem la gi6i han pham vi cua giai phap hitu ich nay.

Nhu duoc thé hién trén Hinh 2 va Hinh 3, phuong phéap ché tao OLED dugc dé
xuét bao gdm céc budc sau:

Budc 1: xtt 1y tm dé ITO/thuy tinh.

T4m dé 1a mot tAm nén bang thiy tinh dugc phu 16p dan dién trong subt (TCC).
Trong phuong 4n ndy, cac tac gid gidi phap hiru ich st dung tAm dé ITO/thiy tinh c6 ban
san trén thi truong vaoi 16p dan dién trong sudt 1a Iridium Tin Oxit (ITO). Bude xu ly tam
dé ITO/thuy tinh bao gdm viéc tao don vi dién tich phat quang (pixel) trén 16p dan dién
trong sudt ITO bang k¥ thuat quang khic hodc an mon hda hoc dung mat na thiét ké
(pattern mask). Vi du, mot tam dé ITO co dién tro bé mat 10Q (twong duong dién tro sudt

10 Qxm) kich thuéc 20 x 20 mm” dugc chia thanh 20 6, mdi 6 ¢6 dién tich 4 x 5 mm”.
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Tiép theo, tAm dé ITO/thuy tinh dugc ngdm va rua bang rung siéu am, st dung dung moi
axeton (trong 15 phut), c¢dn (10 phat) va cudi cing 1a nude cit (15 phat). Sau dé, siy kho
va giit trong budng cach ly (glove-box) chira khi Ar sach va kho. Tém dé ITO/thuy tinh
thu duoc & Bude 1 duoc thé hién trén Hinh 3.

Budc 2: phu 16p truyén 18 trong (HTL) gdm polyme dan dién c6 tron cac hat nano
oxit titan (nc-TiO,) 1én trén 16p TCC thir nhat.

Trong cac giai phéap da biét polyme din dién dugc st dung lam 16p HTL trong
OLED la PEDOT (dé phat anh sing vang) va NPB (dé phat anh sang xanh). D6 1a do
PEDOT c6 do truyén qua cao trong vung kha kién (mang PEDOT thuan khiét day c¢& 100
nm ¢6 do truyén qua cao trén 90%), giau 16 tréng, bén nhiét, céu trac cua vung nang lugng
cAm thich hop voi ITO. Tuy nhién, mang PEDOT thuan khiét trai phu bing ki thudt quay

ly tdm con cé nhiéu khuyét tat nhu 15 hong, ran nut.

Khic v6i cac gial phap da biét, giai phap hiru ich dé xudt viéc tron cac hat nano
oxit titan (nc-TiO,) vao PEDOT va NPB dé 1am 16p HTL va nho do, loai trir duoc céc
khuyét tat trén.

Céc bude ché tao t& hop PEDOT + nc-TiO, nhu sau. PEDOT hoa tan trong PSS
(PEDOT-PSS) véi ti 1€ khéi luong 1/10; bot nand TiO, c6 kich thude hat trung binh 5 nm
duoc hoa tron vao dung dich PEDOT-PSS, véi ty 1€ phﬁn tram khoi lugng cua TiO, trong
hdn hop 1a 15%. Dung dich duge khudy bang méy khudy tir (dung thanh nam cham boc
tefelon dat trong cdc dung dung dich), thoi gian khudy 1a 5 gio; tiép theo dat coc dung
dung dich vao binh siéu dm, rung siéu am trong 6 gio dé phan tan hét cac hat nané TiO,

trong dung dich va giam su co cum cua cac chudi polyme.

Dung dich t6 hop PEDOT + nc-TiO, dugc phu 1én tm dé ITO/thuy tinh thu dugc
& Budc 1 bang may quay ly tm “spin-coating”, theo chuong trinh dét trude khi phu la:
thoi gian cho 10 gidy; tbc do quay 1500 vong/phit; gia tdc mdi 1an thém 500 vong/phut,
thoi gian gia téc 15 gidy; thoi gian dung 15 gidy, thoi gian quay 60 gidy, toc do cao nhét
1a 3000 vong/phut. Sau khi phu, mang dugc sdy kho trong khi tro, nhiét do T = 120 °C,
thoi gian t = 10 phuat. Sau do dé kho 5 phut, t trong chén khong 107 Torr, nhiét do u la
130 °C, thoi gian @ 12 20 phut. Két qua la nhan duoc 16p chuyén tiép di chét nand thu nhat
PEDOT/ITO véi chiéu day cua 1¢p HTL 1a 60 nm + 2 nm nhu duoc thé hién trén Hinh 3.
Pt thm PEDOT/ITO trong budng cach li (glove-box) cho dén khi tién hanh bude phu 16p

phat quang tiép theo.
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Céc bude cong nghé ché tao 16p HTL thanh phan NPB+nc-TiO, gibng nhu ché tao
HTL thanh phin PEDOT-nc-TiO,, ngoai trlt toc do quay phi ly tdm 1& 2500v/ph.

Budc 3: phu 16p phat quang EML v6i thanh phan MEH-PPV + nc-TiO, hodc
MADN + nc-TiO, 1én trén 16p HTL.

L&p phat quang c6 vai trd quan trong nhét trong OLED vi 16p nay s& phat ra anh
sang cua linh kién nho sy tai hop phat xa cua céc exciton. Duéi tac dung cua dién truong
c4c exciton duoc tao thanh tir cac cdp dién tu - 16 tréng bom tir cac dién cuc qua lop HTL
va ETL. Tuy nhién xac suét hinh thanh céc exciton trong polyme thuan khiét chua cao do
céc dién tich bi bét giit tai cac bdy (do cac sai hong, 16 hong trong mang polyme xudt hién
trong qud trinh quay phu ly tdm). Hon nita, xac suét hinh thanh céc exciton singlet nho
hon rat nhidu so v&i xac suit hinh thanh cic exciton triplet (ty 1& 1: 3). Vi thé hiéu suat

phat quang cia OLED polyme thuan khiét chua cao.

Pé khic phuc nhuoc diém nay, giai phap hitu ich dé xuét vide sir dung MEH-PPV
duoc tron hat nand TiO, kich thude 5 nm lam 16p phat quang mau vang trong OLED va

MADN dugc trdn hat nand TiO, 1am 16p phat quang mau xanh trong OLED .

Cac budc ché tao t& hop PEDOT + nc-TiO, nhu sau. MEH-PPV dugc hoa tan
trong xylene voi ti 1€ khéi luong 1/15; bot nand tinh thé TiO, (kich thudc hat 5 nm) duoc
hoa tron trong dung dich MEH-PPV + xylene theo ty 1€ nam trong khoang tir 5% dén 50%
khéi Twong; ham luong t6i wu 1a 10 % khéi lugng. DE cé duge sy phan tan tot cua cac hat
TiO, va giam co cum cua cac chudi polyme, dung dich dugc khudy bing may khudy tir
vdi thoi gian khudy 14 5 gid va rung siéu 4m trong 8 gio dé phan tan hét cac hat nano TiO,
trong dung dich. Tiép theo, dung dich td hop MEH-PPV + nc-TiO, duoc phu béng may
quay ly tAm (spin-coating), theo chwong trinh dat trudc khi phu la: thoi gian cho 10 giay;
tbc do quay 1500 vong/phut, thoi gian quay 45 gidy; gia tdc mdi 1an thém 500 vong/phut,
thoi gian tang tdc 15 gidy; thoi gian dung 25 gidy. Sau khi phu, mang duoc dé kho tu
nhién 5 phut, rdi dem @ trong chan khong 107 Torr, nhiét 4o 1 1a 150 °C, thoi gian 12 15
phut. Nhan dugc 16p chuyén tiép di chat nand tht hai MEH-PPV/PEDOT/ITO c6 chiéu
day cua 16p EML la 80 nm + 2 nm nhu duoc thé hién trén Hinh 3. Dat tdm nay trong
budng cach ly cho dén khi tién hanh cac cong doan tiép theo 1a phu 16p ETL va SCL.

Céc budc cong nghé ché tao 16p HTL thanh phan NPB+nc-TiO, gidng nhu ché tao
HTL thanh phan PEDOT+nc-TiO,, ngoai trlt tdc do quay phu ly tdm 12 2000v/ph.
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Budc 4: phu 16p truyén dién tir (ETL) 1én trén 16p phat quang EML va 16p dién cuc
dan dién tha hai (TCC) 1én trén 16p truyén dién tir ETL nho k§ thuét bbc bay

Vat liéu hitu co Alq3 duge st dung lam 16p ETL dung chung cho ca hai loai linh
kién OLED phat 4nh sang xanh va vang cam, con mang mong nc-LiF (3nm) dugc su dung
lam 16p tiép xtic nong (SCL) trong OLED. LiF duge ché tao bang cach béc bay nhiét lén
trén Alg3 dé tao tiép xtc AI/LiF/Alq3 thay cho tiép xtc Al/Alg3, nham lam ting mat do
dién tu tiém tu catot vao Alq3, gop phan nang cao hiéu sudt cuia OLED. Chuyén tiép
Alg3/nc-LiF duge goi la vét liéu lai c6 tac dung truyén hat tai (dién tr) vao trong 16p

phét quang.

Ciing gidng nhu mang Alg3 thuan khiét, mang t6 hop Alg3/nc-LiF c6 do truyén
qua cao trong vung kha kién. V&i do trong sudt dat duge trén 95%, mang mong Alg3/nc-
LiF ngoai tdc dung lam l6p truyén dién tir con 6 vai trd tao tiép xuc tdt v6i catdt nho su
c6 mit cua LiF. Hon nta st dung LiF/Al lam catot gép phan giam thiéu doc hai so véi

catot kim loai khac nhu Ca, Cd, Mg, v.v..

L&p Alq3/nc-LiF va dién cuc nhom (Al) dugc ché tao bang phuong phap bdc bay
trong chan khong cao ( 1x107 Pa), dung hai thuyén dién tré vonfram. Moi thuyén chira
mot chét (Alq3, LiF va Al). B& day cua cac 16p duogc khéng ché bang may theo dbi toc do
bdc bay nhd bo dao dong thach anh dat trong chudng chan khong. Cac bude bbc bay nhu
sau: true hét, Alq3 duge bde bay 1én 16p EML véi bé day 30 nm + 2 nm; tiép theo 1 16p
sidu mong nc-LiF bdc bay 1én trén Alg3 (3 nm), cudi cling 1a béc bay nhom (100 nm) lén
trén cung.

Qua trinh bde bay duoc thuc hién nhu sau.

Lam sach dé lau chui, xur ly sach chudng chén khéng va cac linh phu kién, dién
cuc, 14 che chan, v.v. trong chudng chan khong bang dung moi, cdn; ding thuyén tantan
(dung dé bbc bay LiF), thuyén 14 volfram (ding dé bdc bay Al) va thuyén gio dung dé
nang nhiét cho chén oxit nhém (corund) dung Alg3. Xu ly cac thuyén va chén nay trong
dung dich KOH néng 80°C, siy kho.

Dit vat liéu can bdc bay vao thuyén (LiF vao thuyén Ta; Al vao thuyén gio W) va
Alg3 vao chén corrund (chén nay duge dat trong thuyén gio W).

Dit gi4 tri chiéu day trén hién thi cam bién thach anh: d = 10 nm (Alg3), 3 nm
(LiF), 100 nm (Al).
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Hut chan khong trong chudng dén khi ap sudt dat gia tri thdp hon 10 Torr, bat
cong téc "Nung dé", gitt nhiét do dé & 120°C; chuyén ciu giao ndi mach cho nguon dong
thir nhét; bat cong tic ndi mach cho bién thé tu ngiu, ning dién thé 1én mot cach tur tir;
tiép tuc nang dién thé, cho dén khi nhin thdy hiéu tng hoa hoi cta cac vat liéu can bdc
bay; lic nay nang dong d6t cham dé theo doi mang day dan lén (véi tbe do 0,5 nm/ giay)
cho dén khi dat duoc chiéu day can thiét; déng che thuyén, giam dong bang cach giam
dién thé cua bién thé tu ngiu vé 0, tit cong tac ndi mach cho bién thé tu ngau (két thuc
bbc bay Alg3).

Chuyén cau giao nbi mach sang ngudn dong tht hai, 1ap lai cach lam tuong tu ddi
v6i ngudn dong thi hai (d¢é bdc bay LiF) va ngudn dong thu ba (dé bée bay Al). Giam
dién thé nung dé dan vé 0, tit cong tac "Nung dé".

Két thiic quy trinh béc bay (Budc 4), nhan duoc linh kién OLED dugc thé hién
trén Hinh 3.

Budce 5: tao tiép xuc Omic va déng vo linh kién.

Linh kién OLED c¢6 hai dién cuc 1a ITO va 16p nhom bbe bay (Al). Viéc tao tiép
xuc Omic cling duge thuc hién trong budng cach ly (glove-box), bang cach dung day dén
ma bac dat trén bé mit ctia ITO va Al, 1ay keo bac phil quanh tiép xtic ciia diy dan véi hai

dién cuc, dé bat dong trong 15 phtt cho keo bac kho hoan toan.

Viéc dong vo linh kién dugc thuc hién trong buéng cach li chuta khi Ar sach va
kho, 4o suét du (~1,03 At). Dung mdt miéng thiy tinh c6 gd cao xung quanh va du rong
bao boc 1ay toan bd linh kién OLED, ding chét keo tir ngoai (UV resin “XNRS5570-A1
nagase chemtex”) trai 1én go thuy tinh, dat miéng hit am 1én céc linh kién OLED, up ngay
ngén 1én trén linh kién. Chiéu dén tir ngoai trong 2 phut dé chét keo trén dong ran.

Giai phap hitu ich da dugc mo ta trén day thong qua cdc phuong an uu tién chi
nham muc dich minh hoa va nhiéu thay ddi ¢o thé duogc thuc hién ma khong vuot qua

pham vi cua giai phap hitu ich nhu duoc x4c dinh boi phan yéu cau bao ho kem theo
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YEU CAU BAO HQ
1. Phuong phép ché tao didt phat quang hitu co (OLED) bao gdm céc bude:

xtr Iy tAm dé 12 mot tAm nén thuy tinh duge phi 16p dién cuc dan dién trong sudt
(TCC) gdm viéc tao don vi dién tich phat quang trén 16p dién cuc dan dién trong sudt
nay bang k¥ thuat quang khéc hodc an mon héa hoc va lam sach tdm dé bang rung siéu

am trong dung moi;

phu 16p truyén 16 trong (HTL) gdm dung dich polyme dan dién cé tron cac hat
nano 6xit kim loai 1én trén 16p TCC thir nhat;

phu 16p phat quang (EML) gdém dung dich polyme hitu co ¢6 trdn céc hat nano oxit
kim loai 1én trén 16p HTL nho k¥ thuat quay ly tdm;

phu 16p truyén dién tr (ETL) lén trén 16p phat quang EML va 16p dién cuc dan
dién thtt hai (TCC) 1én trén 16p truyén dién tir ETL nho k§ thuat boc bay, va

tao tiép xtc Omic va déng vo linh kién,

khéc biét & chd, phuong phép nay con bao gdm budce phu 16p tiép xuic noéng (SCL)
1&n trén 16p truyén dién tr (ETL) trude khi phu 16p dién cuc dan dién thir hai (TCC).

2. Phuong phap ché tao didt phat quang hitu co (OLED) theo diém 1, trong dé 16p tiép
xuc ndng SCL 1a mang nc-LiF.

3. Phuong phép ché tao diot phat quang hitu co (OLED) theo diém 1, trong do 16p dan
dién TCC thir nhat 12 indium tin oxit (ITO) duge ding lam andt va 16p dan dién TCC
th hai 1a nhom dugc dung lam catot .

4. Phuong phap ché tao diot phat quang hitu co (OLED) theo diém 1, trong dé 1ép truyén
16 tréng HTL bao gdm dung dich PEDOT-PSS dugc tron cic hat nano Oxit titan (nc-
Ti0,) va 16p phat quang EML bao gbém dung dich MEH-PPV va xylene dugc tron cac
hat nano Oxit titan dé OLED phat ra 4nh séng vang.

5. Phuong phap ché tao diot phat quang hitu co (OLED) theo diém 1, trong d6 16p truyen
16 tréng HTL bao gbém dung dich NPB-PSS duoc tron cac hat nano oxit titan (nc-TiO,)
va 16p phat quang EML bao gdm dung dich MADN va xylene dugc tron cac hat nano
oxit titan dé OLED phét ra 4nh sdng xanh.

-10-
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6. Phuong phap ché tao di6t phat quang hitu co (OLED) theo diém 4 hoac diém 5 trong
d6 céc hat nano Oxit titan (nc-TiO,) chiém ty 18 ndm trong khoang tir 5% dén 50%
khéi luong.

7. Phuong phép ché tao didt phat quang hitu co (OLED) theo diém 6, trong d6 cac hat
nano 6xit titan (nc-TiO;) chiém ty 1é ndm trong khoang tir 10% dén 15% khdi luong.

8. Phuong phép ché tao di6t phat quang hitu co (OLED) theo diém 1, trong d6 16p truyén
dién tr ETL 14 Alg3.

-11-
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XU ly tadm dé& ITO/thuy tinh
Tao daon vi dién tich phat quang
trén TCC th nhét (ITO)

Lam sach b&ng séng siéu am trong
dung moi

—1— Budc 1

L&p pht truyén 16 tréng  —— gusc 2

HTL Ién trén I6p ITO

L6p pht phat quang
EML Ién trén I6p HTL

—— Budc 3

Phl bang cach béc bay
lan lugt cac I6p ETL (ALP3)

Budc 4

CL (nclif) va TCC thir hai
(AL) lén trén 16p EML

Tao tiép xtic Omic
va doéng vo

—— Budc 5

Hinh 2
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