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Linh vuc k¥ thuat duoc dé cap

Sang ché& dé cap dén vat liéu diing trong cong nghé dién tit hitu co, bo phan dién
tlt hitu co sl dung vat liéu diing trong linh vuc dién tlr hitu co nay, bo phan quang dién
hitu co (sau day, con dugc goi 1a bd phan EL hitu co), bo phan hién thi sit dung bo

phan quang dién hitu co nay, thiét bi chi€u sdng, va thiét bi hién thi.
Tinh trang k§ thuat cia sang ché

Bo phan dién tir hitu co 1a bo phan ma thuc hién mot hoat dong dién st dung nén
hitu co, va dugc mong doi 12 thé hién céc dic tinh nhu tiét kiém nang luong, gia thanh
thép, va linh hoat. Vi vdy, ngudi ta quan tam dén cong nghé dién ti hitu co nhu 1 cong
ngh¢ thay th€ cho chit ban din hitu co thong thudng ma chia silicon 1am thanh phan
chinh.

Trong s6 cdc bo phan dién tit hitu co, cdc bo phan EL hitu co duge chi y dic
biét vi viéc slt dung chiing, vi du, trong nguén 4nh sdng thé rin kich thuéc 16n 1am chat
thay th€ cho béng dén soi d6t va dén nap ga. Hon nita, bo phan EL hitu co ciing dugc
chi y dac biét nhu 12 man hinh tu phét séng trién vong nhét s& thay thé cho man hinh
tinh thé 16ng (LCD) trong linh vyc man hinh phing (FPD), va viéc san ph4m héa bo
phan EL hitu co nay dang dugc phat trién.

B6 phéan EL hitu co dugc phan loai mot céch co ban thanh hai nhém 1a bo phan
EL hitu co trong lugng phan tir thip va b phan EL hitu co trong luong phan tir cao, xét
vé vat liéu va phuong phép tao mang dugc st dung. Bo phan EL hitu co trong luong
phan tlr cao c6 vat liéu hitu co bao gém vat liéu polyme, va cé khd ning tao mang don
gian nhu in hoac phun muc so véi b phan EL hitu co trong lugng phan tir thdp cdn hé
th6ng chan khong dé€ tao mang. Vi vay, bo phan EL hitu co trong lugng phan tit cao 12

bo phan khong thé thi€u dugc trong man hinh EL hitu co ¢& 16n trong tuong lai.

Cho dén nay, cidc hoat dong nghién cttu chii dong da dugc ti€n hanh d6i véi ca
b6 phén EL hifu co trong lugng phan tir thip va bo phan EL trong lugng phan tir cao,
nhung vin cdn nhugc diém nghiém trong 1a hiéu suat phit quang thip va tudi tho cha
b6 phan ngén. Trong nd lyc gidi quyét cc nhuge diém nay, viéc tao da 16p da duoc 4p

dung trong céc bo phan EL hitu co trong lugng phan tir thap.
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Vi du vé b phan EL hitu co da 16p duge thé hién trong Fig.1. Trong Hinh
v& 1, 16p phét quang dugc mo ta 1a 16p phat quang 1, va néu bo phan EL hitu co c6 céc
16p khéc, thi 16p ti€p xtic v6i anot 2 dugc mo ta 13 16p phun 16 tréng 3, trong khi 16p
ti€p xudc véi catot 4 dwgc mo ta 1a 16p phun dién tir 5. Hon nita, néu 16p khic c6 mit
gitta 16p phét quang 1 va 16p phun 16 tréng 3, thi 16p ndy dugc mé ti 13 16p truyén 16
tréng 6. Néu 16p khic c6 mit giita 16p phét quang 1 va 16p phun dién tit 5, thi 16p nay
dugc moé ta 1a 16p truyén dién tir 7. Trong khi d6, s6 tham chiéu 8 trong Fig.1  biéu

dién nén.

Trong bd phan EL hitu co trong luong phan tit thdp, tir khi viéc tao mang duoc
thyc hién bang phuong phép ling dong hoi, da 16p c6 thé dugc tao thanh d& dang bing
céch tao ra hién tugng lang dong hoi trong khi su thay déi hop chét sau d6 dugc skt
dung. Mt khéc, trong bo phan EL hitu co trong lugng phén tit cao, vi viéc tao mang
duoc thyc hién st dung quy trinh w6t nhu in hodc phun muc, d€ tao thanh da Idp,
phuong phédp ma trong d6 16p dugc tao thanh truée khong bi thay déi khi 16p méi duoc
tao thanh 1a cin thiét. Ly do tai sao viéc tao da 16p 1a khé khan trong céc bo phan EL
hitu co trong lugng phan tir cao 1a 16p bén dudi da duge tao thanh trudc bi hoa tan tai

thoi diém tao thanh 16p bén trén.

D¢ gidi quyét nhuge diém nay, cdc nghién citu di dugc tién hanh trong khi sir
dung céc hop chat c6 c6 d6 hoa tan khidc nhau ding ké. Vi du dai dién vé chiing, c6 thé
dé cap dén bo phan c6 cdu tric hai 16p bao gém 16p phun 15 tréng duge tao thanh tir
polythiophen: axit polystyren sulfonic (PEDOT:PSS), dugc tao thanh bing céch sk
dung chét 16ng phan tdn dang nudc, va 16p phét quang dugc tao thanh bing cich sk
dung dung méi hitu co thom nhu toluen. Trong trudng hop nay, vi 16p PEDOT:PSS
khong hoa tan trong toluen, nén c6 thé tao thanh c4u tric hai 16p. Tuy nhién, diéu khé
khan la loai bé nudc, va di€u nay lam gidm céc dic tinh clia bo phan dién ti hitu co
nay. Hon nifa, viéc héa ran & nhiét do cao trong thoi gian dai 13 cin thiét dé loai bd
nudc, do dé viéc san xuét by phan dién tit hitu co trén nén nhya trd nén khé khan, hoic
cdc han ché bi 4p 1én quy trinh san xudt nay nhu diéu kién gidm 4p sudt.

Hon nifa, 1am vi du v€ viéc sir dung dung moi hitu co, dd boc 16 phuong phap lua

chon dung moéi khong anh hudng t6i 16p bén duéi dugc tao thanh trude dé (xem Tai

liéu sdng ché 1).
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Tuy nhién, vi dung méi c6 thé dugc sl dung trong phuong phép nay bi gi6i han
¢ dung moi khong hoa tan 16p bén dudi, ¢ nhuge diém 12 pham vi Iwa chon vat liéu 1a
hep. Hon nifa, xudt hién & mtc d¢ nhat dinh sy mai mon & 16p bén duéi tai thoi diém

tao thanh 16p bén trén.

D6i v6i phuong phép khéc dé tao két cdu cdu tric da 16p, phuong phép st dung
phdn ting tao lién két ngang da dugc boc 19. Tai lieu sdng ché 2 boc 16 phuong phap tao
lien két ngang ete polyete keton chia triphenylamin bang c4ch chiéu tia tit ngoai vio
hop chét nay, va nho d6 1am cho hgp chat nay khong hoa tan duge. DE dat dugc do
khong hoa tan thich hgp bang phuong phép nay, can chiéu tia tit ngoai trong thoi gian
dai, va c6 nhugc diém 13 xuét hién sy phan hity triphenylamin va hién tuong twong tu.

Ngoai ra, Tai liéu sdng ché& 3, Tai liéu sédng ché 4, Tai liéu phi sdng ché 1 va Tai
liéu phi sédng ch& 2 boc 16 viéc tao da 16p 1a két qua clia viéc tao lién két ngang céc
nhom oxetan. Trong c4c phuong phép nay, vi chat khoi mao quang dugc sit dung, c6 lo
ngai vé sy phan hily do 4nh sdng. Hon nita, d6 khong hoa tan thich hop khong dat dugc
& nhiét do thap, va xuét hién van dé 1a viéc tng dung cdc nén nhya ma yéu cu sy héa
rdn & nhiét do thdp bi han ché, hoac vén dé 1a tai thoi diém tao thinh 16p bén trén, 16p
bén trén va 16p bén dudi bi tron véi nhau, va cdc dic tinh EL hitu co bi suy gidm. Hon
nifa, cdc chét khoi mao quang dugc sir dung trong cdc phuong phip nay 13 mu6i iot
hodc mu6i sunfoni thong thudng, va c6 lo ngai vé tdc dong clia cdc mubi 1én cic dic
tinh EL.

Mat khic, d€ gidm dién 4p van hanh, 12 mot vén dé chua dugc gidi quyét clia bo
phan EL hitu co, céc nghién ctu di dugc ti€n hanh dua trén viéc st dung muéi iot hoic
mudi sunfoni ¢ cdu tric twong tu nhu trong 16p truyén 18 tréng hoic trong 16p phat

quang.

Tai liéu sédng ché€ 5 boc 16 hop chat ion, nhung hop chét nly cé cling cu tric nhu
chét khoi mao quang dugc mo ta & trén, va c6 lo ngai vé tdc dong clia né déi véi céc dic
tinh clia bo phan EL hitu co. Hon nifa, khong c¢6 mo ta ndo vé su tao lién két ngang hoic

tao 16p.
Tai liéu séng ch& 6 boc 16 hop phdn polyme phét sdng chita chdt polyme phét
sang va cdp doi ion. Theo tai liéu ndy, c6 mo ta ring néu hop phén c6 cip d6i ion ma

c6 céu tric dac biét, thi c6 thé thu dugc bo phan phit quang c6 tudi tho dai hon nhiéu;
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tuy nhién, khong mo6 ta viéc phun va van chuyén céc dién tich. Hon nita, khong mo ta

su tao lién két ngang hodc tao 16p.

Mat khdc, véi muyc dich gia tang hiéu qua cta bo phan EL hitu co, viéc phat
trién céc bo phan EL hifu co 14n quang ciing rat dugc quan tdm. Trong bd phan EL hitu
co lan quang, khong chi nang lugng trang thai don ma codn cd nang lugng trang thai kép
ba c6 thé dugc st dung, va vé& nguyén tic, hiéu sust luong tir bén trong c6 thé duoc gia
tang t6i 100%. Trong bd phan EL hitu co 14n quang, phét xa lan quang duogc tich ra
bang céch tron vat liéu phat quang nén phic chat kim loai chita kim loai nang nhu
platin hodc iridi 1am 14n quang phit xa pha tron, vao vat liéu chli (xem Tai liéu phi

sdng ché 3, Tai liéu phi sing ch& 4, va Tai liéu phi sing ché 5).

Tai liéu sdng ch€ 7 boc 16 bo phan EL hitu co 1an quang trong dé viéc tao da 16p
dat dugc béng cdch polyme héa hop chét c6 thé polyme héa. Trong bo phan EL hitu co,
vi chét khoi mao polyme héa c6 trong 16p 1ién ké véi 16p phét quang, suy ra dugc ring
né€u chét khoi mao polyme héa hodc san phdm phan hily clia chiing phan tng véi hop
chat cla 16p phit quang nay, thi tudi tho cia bo phan EL hitu co bi rdt ngin lai. Vi ly
do nay, cu tric khong chita chét khoi mao polyme héa tfong 16p lién ké véi 16p phat

quang dugc dé xuit.

Danh sich tai liéu tham khao
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Tai liéu sdng ch€ 7: Pon sdng ch€ Nhat Ban s& 2008-227483
Tai liéu phi sdng ché
Tai liéu phi sdng ch& 1: Macromol. Rapid Commun., 20, 224-228 (1999)
Tai liéu phi sdng ché& 2: Nature, 421 (2003) 829-833
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Tai liéu phi sidng ch& 5: M. A. Baldo va cdc déng tic gia, Nature, Tap 403, trang
750 (2000)

Ban chat k§y thuat cia sang ché

Vién dé k§ thuat can dugc giai quyét

Tuy nhién, d6i v6i dé xust 4p dung c4u tric khong chita ch4t khoi mao polyme
héa trong 16p lién ké véi 16p phdt quang, vi 16p chia chét khoi mao polyme héa khong
nam lién ké véi 16p phat quang, nén dé két hgp chét khoi mao polyme héa véi 16p ben
du6i va nhd d6 héa ran 16p chita hop chat c6 thé polyme héa trong 16p bén trén, can lua
chon dung moéi khong hoa tan 16p bén dudi tai thoi diém tao thanh 16p bén trén, va diéu
d6 lam gi6i han vat liéu c6 thé dugc sl dung. Hon nita, c6 nhugc diém 13 tai thoi diém
tao thanh I6p bén trén, 16p bén trén va 16p bén duéi bi tron 14n, va chat khoi mao

polyme héa bi két hop vao 16p bén trén, két qua 14 1am gidm tudi ho clia bo phan nay.

Sdng ché& dugc tao ra dé gidi quyét van dé dugec mo ta & trén, muc dich cha séng
ch€ la dé xudt vat liéu ding trong linh vyc dién tir hitu co cé thé tao thanh bo phan dién
tir hitu co ¢6 kha nang 1am gidm dién 4p van hanh hoic c6 kha nang tao su van hanh én

dinh trong thoi gian dai.

Muc dich khic cha séng ché€ 1a dé xuat vat liéu diung trong Iinh vuc dién ti hitu
co c6 kha nang dugc héa ran & nhiét d¢ thdp bang phuong phép phii, va bd phan dién tir
hitu co da 16p st dung vat liéu nay.

Hon nita, muc dich khic clia sdng ch€ 1a dé xuét bo phan EL hitu co c6 hiéu
sudt phat quang va tudi tho phit quang cao hon c4c trudng hop thong thudng, bo phan
hién thi st dung bo phan EL hitu co, thiét bi chi€u sdng, va thiét bi hién thi.

Céch thirc giai quyét van dé

Cic tac gia sdng ch& da tién hanh nghién ctu k§ ludng, va két qua 13, di phat
hién ra rang céc vdn dé dugc mo ta & trén cé thé dugc gidi quyét bing cich dua vio
hop chit ion c6 cation d6i dac hiéu, khong phai 12 iot hodc sulfoni duge st dung 1am
chat khoi mao quang thong thudng, va hop chat truyén dién tich. Nho d6 céc tic gia
sdng ch€ da hoan thanh sdng ché.

Hon nifa, céc tdc gid sing ch€ da tién hanh nghién cit k¥ ludng, va két qua 13, da
phat hién ra rang néu bo phan EL hitu co dugc tao thanh bing céch st dung hén hop
chita hgp chét c6 nhém th€ c6 kha nang polyme héa cho mdi 16p trong s6 hai 16p lién

-6-
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ké trong céu tric da 16p, hiéu suét pht quang va tudi tho phat quang cia bd phan EL

hitu co ¢6 thé duge cai thién. Nho dé céc tac gid sang ché di hoan thanh séng ché.
Tic 13, sdng ché khic biét & cdc muc tir (1) dén (38) dudi day.

(1) Vat liéu dung trong linh vyc dién ti hitu co chita it nhat 1a hgp chat ion va
hop chiét c6 don vi truyén dién tich (sau day, dugc goi 1a hop chét truyén dién tich),

trong dé hop chét ion bao gém cation d6i va anion d6i, va cation déi nay 1a mot
loai hodc hai hoac nhiéu loai bat ky duoc chon tir H*, carbocation, cation nito, cation

OXy, va cation c6 kim loai chuyén tiép.

(2) Vat liéu dung trong linh vuc dién tir hitu co nhu néu trén trong muc (1),

trong d6 carbocation nay 1a carbocation bac ba.

(3) Vit liéu dung trong linh vuc dién tir hitu co nhu néu trén trong muc (1) hoac

(2), trong d6 cation nito nay la cation nito bac ba hoic bac bén.

(4) Vat liéu dung trong linh vuc dién tir hitu co nhu néu trén theo muc bat ky
trong s6 cdc muc tir (1) dén (3), trong d6 anion ddi nay 1a mot loai hodc hai hoic nhiéu
loai bat ky duoc chon tir ion axit flophosphoric, ion axit alkylflophosphoric dugc flo

héa, ion axit boric, va ion axit floantimonic.

(5) Vat liéu dung trong linh vuc dién t& hitu co nhu néu trén theo muc bat ky
trong s6 cidc muc tir (1) dén (4), trong d6 hop chét truyén dién tich cé it nhat mot hoic
nhiéu céu trdc dugc chon tif triarylamin, carbazol, va thiophen.

(6) Vit liéu dung trong linh vyc dién tit hitu co nhu néu trén theo muc bat ky
trong 88 cidc muc tit (1) dén (4), trong d6 hop chét truyén dién tich 1a polyme hoic
oligome bao gém mot don vi 13p dugc biéu dién bdi mot trong s& cdc cong thic tir (1a)

dén (7a) dudi day va c6 kha nang truyén 15 trong:

[Cong thitc héa hoc 1]
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Ar;—N—Ar, Arg—N—Arg—N—Arg Arg—N—Aro—Ar;—N—Ar,
| | 9 | 107 Al 12
Arg Arr Arg An 14
(1a) (2a) (3a)

A'ts—T‘A’ 16— X—Arj7~N—Ar

Aryg Al
4a)

(7a)

trong d6 mdi nhém tir Ar; dén Arzo doc 1ap 13 nhém aryl hoic nhém heteroaryl
c6 tir 2 dén 30 nguyen tir cacbon, hodc nhém arylen hoic nhém heteroarylen duoc thé
hozc khong dugc thé, G day, nhém aryl c6 nghia 12 nhém nguyén tr thu dugc béng
cdch loai bd mot nguyén tir hydro khéi hydrocacbon thom, vd nhém heteroaryl c6
nghia 1a nhém nguyén ti thu dugc bang cich loai bd mot nguyén tir hydro khdi hop
chét thom c6é nguyén tlr khdc loai, hodc 1a R. Méi R’ doc lap 1a -R!, -OR?, -SR?, -
OCOR?, -COOR?’, -SiRR'R?, hoic hop chit bat ky c6 cong thiic tir (2a) dén (4a) (trong
dé méi nhém tir R' dén R® doc 14p 12 nguyeén tir hydro, nhém alkyl thing, vong hoic
phan nhdnh c6 tr 1 dén 22 nguyén tlr cacbon, hodc nhém aryl hoic nhém heteroaryl c6
tir 2 dén 30 nguyen ti cacbon). O day, nhém arylen c6 nghia la nhém nguyén ti thu
dugc bing cdch loai bd hai nguyén ti hydro khdi hydrocacbon thom, va nhém
heteroarylen c6 nghia 1a nhém nguyén tir thu dugc béng cich loai bd hai nguyeén tir
hydro khéi hop chét thom c6 nguyén tir khéc loai. X 12 nhém thu dugc bing céch loai bd
thém mot nguyén tt hydro khoi nhém c6 mot hodc nhiéu nguyén ti hydro trong s6 cdc
nhém R.

(7) Vat liéu dung trong linh vuc dién tir hitu co nhu néu trén theo muc bat ky

trong s6 cdc muc tir (1) dén (6), trong d6 hop chét truyén dién tich cé6 mot hoic nhiéu

nhém thé cé thé polyme héa.
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(8) Vat liéu dung trong linh vyc dién tir hitu co nhu néu trén trong muc (7),
trong d6 nhém th€ c6 thé polyme héa niy 12 mot hodc nhiéu nhém duge chon tir

oxetan, epoxy va vinyl ete.

(9) Vat liéu dung trong linh vyc dién tir hitu co nhu néu trén theo muc b4t ky

trong s6 cidc muc tlr (1) dén (8), vat liéu ndy cdn chita dung moi.

(10) Vat liéu dung trong linh vuc dién tit hitu co nhu néu trén theo muc bat ky
trong s6 cdc muc tit (1) dén (9), trong d6 hop chat ion 14 hgp chét nhan dién i, va hop

chét truyén dién tich c6 kha ning oxy héa mot dién ti.

(11) B9 phén dién tit hitu co c¢6 16p dugc tao thanh bang cdch pha vat liéu ding
trong Iinh vyc dién tir hitu co nhu néu trén theo muc bat ky trong s6 céc muc tir (1) dén

(10) trén nén.

(12) B¢ phén di¢n tir hitu co nhu néu trén trong muc (11), trong d6 16p dugc tao
thanh nay khong hoa tan.

(13) Bo phan dién tir hitu co nhu néu trén trong muc (12), trong dé viéc tao

mang dugc ti€n hanh tiép trén 16p khong hoa tan, va nhd d6, tao thanh da 16p.

(14) Bo phén dién tit hitu co nhu néu trén theo muc bét ky trong s6 cic muc tir
(11) dén (13), trong d6 nén 12 mang nhya.

(15) Bo phan quang dién hitu co c6 16p dugc tao thanh tir vét liéu dung trong linh

vuc dién tlr hitu co nhu néu trén theo muc bét ky trong s6 cic muc tir (1) dén (10).

(16) Bo phan quang dién hitu co dugc tao thanh bang céch tao 16p it nhit mot
nén, andt, 16p phun 16 tréng, 16p duge polyme héa, 16p phét quang, va catét, trong dé
16p dugc polyme héa nay 1a 16p dugc tao thanh tir vat liéu diing trong Iinh vuc dién ti
hifu co nhu néu trén theo muc bat ky trong s6 cdc muc tir (1) dén (10).

(17) B¢ phén quang dién hitu co dugc tao thanh bang céch ép tao 16p it nhat mot
nén, anot, 16p dugc polyme héa, 16p truyén 16 tréng, 16p phit quang, va catot, trong dé
16p dugc polyme héa nay 1a 16p dugce tao thanh tir vat lieu dung trong Iinh vuc dién tir
hitu co nhu néu trén theo muc bat ky trong s6 cdc muc tir (1) d&n (10).

(18) B phan quang dién hitu co nhu néu trén theo muc bat ky trong s6 cdc muc

tir (15) dén (17), trong d6 mau cua 4nh sdng phat xa clia bé phan quang dién hitu co

nay 12 mau trang.
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(19) Bo phén quang dién hitu co c6 cdu tric da 16p, trong d6 hai 16p lién ké
trong cdu triic da 16p dugc tao thanh bing phuong phép pht, 14n luot st dung hén hop
chifa hop chat truyén 16 tréng c6 nhém thé c6 kha niang polyme héa, va céc hop chat

truyén 16 tréng nay lan lugt dugc polyme héa.

(20) Bo phan quang dién hitu co nhu néu trén trong muc (19), trong d6 nhém
th& c6 thé polyme héa nay 1a mot hoac nhiéu nhém dugc chon tit nhém epoxy, nhém

oxetan, va nhém vinyl ete.

(21) B6 phan quang dién hitu co nhu néu trén theo muc bét k¥ trong s6 cdc muc
tir (19) dén (20), trong d6 hop chat truyén 16 tréng chta it nhat mot khung arylamin,

carbazol, hoac thiophen.

(22) Bo phén quang dién hitu co nhu néu trén theo muc b4t ky trong s6 cdc muc
tr (19) dén (21), trong d6 hop chét truyén 16 trong 13 oligome hodc polyme c6 trong
lugng phan ti trung binh s6 12 1000 hoéc 16n hon.

(23) Bo phan quang di¢n hitu co nhu néu trén theo muc bat ky trong s6 cdc muc
tir (19) dén (22), trong d6 chat khoi mao polyme héa dugce két hop chi vao 16p gan anot
hon giita hai 16p lién ké.

(24) Bo phéan quang dién hitu co nhu néu trén trong muc (23), trong d6 chat khoi
mao polyme hdéa la hgp chét ion c6 cation d6i dugc chon tit nhém bao gém

carbocation, cation nito, cation oxy, va cation c6 kim loai chuyén tiép.

(25) Bo phan quang dién hitu co nhu néu trén theo muc bat ky trong s6 céc muc
tir (19) dén (24), trong d6 hai 16p lién ké tao thanh két hop bt ky trong s6 t8 hop gém
16p phun 16 tréng va 16p truyén 18 tréng, va hop phin gém 16p truyén 18 tréng va 16p
phéat quang.

(26) B phén quang dién hifu co nhu néu trén trong muc (25), trong d6 16p phat
quang chifa phitc chat kim loai.

(27) Bo phan quang dién hitu co nhu néu trén theo muyc b4t ky trong s6 cdc muc
tir (24) dén (26), trong d6 hop chét ion 1a hop chat nhan dién tlr, va hop chét truyén 15

trong c6 kha nang oxy héa mot dién ti.

(28) Bo phan quang dién hitu co nhu néu trén theo muc bét ky trong s6 cdc muc

tir (19) dén (27), trong d6 nén ciia bo phén quang dién hitu co nay 13 ming nhua.
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(29) B9 phén quang dién hitu co nhu néu trén theo muc b4t ky trong s6 cidc muc
tr (19) dén (28), trong d6 mau cla 4nh sdng phdt xa clia bo phan quang dién hitu co

ndy 13 mau tring.

(30) Bo phan quang dién hitu co nhu néu trén theo muc bat ky trong s6 cdc muc
tir (16) dén (18) hodc muc bat ky trong s6 cdc muc tit (19) dén (27), trong d6 nén coa

b6 phan quang dién hitu co nay 1a nén mém déo.

(31) Bo phan hién thi bao gébm bo phin quang dién hitu co nhu néu trén theo
muc bat ky trong s6 cdc muc tir (15) dén (20) hodc muc b4t ky trong s6 cdc muc tir (19)
dén (30).

(32) Thiét bi chi€u sing bao gém bo phan quang dién hitu co nhu néu trén theo
muc bt ky trong s6 cdc muc tir (15) d&n (20) hodc muc bat ky trong s6 cic muc tir (19)
dén (30).

(33) Thiét bi hién thi bao gém thiét bi chigu sang nhu néu trén trong muc (32),
va bo phén tinh thé 16ng 1am don vi hién thi.

Séng ch€ nay c6 lién quan dén céc doi tugng cla Don séng ché Nhat Ban s
2009-229483 dugc ndp tai Nhat Ban ngay 1 thing 10, nam 2009, va Don séng ché
Nhat Ban s6 2010-5846 dugc nop tai Nhat Ban ngdy 14 thang 1, nim 2010, noi dung
clia chiing dugc dua ra day dé tham khao.

Sdng ché c6 thé tao ra vat liéu dung trong Iinh vuc dién tir hitu co ma c6 thé tao
ra by phén dién tlr hitu co c6 kha nang 1am gidm dién 4p van hanh hoic c6 kha ning
thyc hién van hanh én dinh trong thdi gian dai, va c6 kha ning héa rén & nhiét do thap
bang phuong phdp phi; bo phan dién hitu co da 16p st dung vat liéu; bé phan quang
dién hitu co; bo phan hién thi; va thiét bi chi€u sdng. Tic 13, néu hgp chét ion va hop
chét truyén dién tich dugc ket hop, thi cé thé thu dugc bo phan dién tir hitu co, cu thé 12
bd phén EL hitu co, ¢ kha nang 1am gidm dién 4p van hanh hodc cé kha ning thuc
hién van hanh 6n dinh trong thoi gian dai.

Hon nifa, theo sidng ch€, bd phan EL hitu co c6 cdu triic da 16p cé thé thu duoc
bang phuong phép phi, bo phan EL hitu co c6 hiéu suét phat quang wu viét hodc tudi
tho phét quang wu viét c6 thé dugc tao ra, va bo phan hién thi, thiét bi chi€u sing va
thiét bi hién thi c6 cdc dic tinh niy c6 thé dugc tao ra bang c4ch sl dung b phan EL
hitu co.
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MO0 ta van tit hinh vé
Fig.1 1a biéu d6 thé hién vi du vé bo phan EL hitu co da 16p.
MO ta chi tiét sang ché
<Vat liéu dung trong linh vuc dién tit hitu co>

Vat liéu dung trong Iinh vyc dién t&r hitu co theo sdng ché 1a vat liéu ding trong
Iinh vuc dién t hitu co chita it nhat hop chit ion, va hop chét c6 don vi truyén dién tich
(sau day, duoc goi 1a hop chat truyén dién tich), trong d6 hgp chit ion bao gém cation
ddi va anion dai, trong khi cation d6i nay 12 mot hodc hai hodc nhiéu loai bat ky dugc

chon tir H*, carbocation, cation nitd, cation oxy, va cation c¢6 kim loai chuyén tiép.

Sau day, cdc thanh phan khdc nhau cta vat liéu diung trong linh vuc dién tir hitu

co theo sdng ch€ s€ dugc mo ta chi tiét.
[Hop chét ion]

Hop chét ion dugce stt dung trong sdng ché chita cation déi va anion d6i dugc mo
tad ¢ trén. Cation d6i nay 12 mot hodc hai hodc nhiéu loai bat ky duge chon tir HY,
carbocation, cation nitg, cation oxy, va cation c6 kim loai chuyén ti€p. C4c cation khic

nhau s& dugc giai thich dudi day.
(Carbocation)

Céc vi du vé carbocation bao gém carbocation bac mot, carbocation béc hai, va
carbocation bac ba. Trong s8 ching, carbocation bac hai va carbocation béc ba 1a duogc
vu tién khi xét vé do 6n dinh cha vat liéu va khi xét dén trudng hop cic carbocation
dugc két hop véi céc anion s€ dugc mo ta dudi day, thi cdc dang két hgp nay tao thanh
chat khoi mao polyme héa c6 kha ning dugc héa rin & nhiét do thap. Carbocation bac
ba 1a duge uvu tién nhat. Cac vi du khéic nita bao gém cation triphenylcacboni, cation

tri(metylphenyl)cacboni, cation tri(dimetylphenyl)cacboni, va céc chat tuong tu.
(Cation nito)

Céc vi du vé cation nito ndy bao gém NH,*, cation nito bac mot, cation nito béac
hai, cation nito bac ba, v cation nito bac bén. O day, cation nito bac mot biéu dién hop
chat trong d6 N* dugc lién két v4i ba nguyén tit hydro, va lién két con lai duoc lién két
v6i mot nguyén tlir khong phai 13 hydro. Cation nito bac hai biéu dién hgp chit trong d6

N* dugc lién két véi hai nguyén t hydro, va cic lién két con lai lién két vGi cac
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nguyén t khong phéi 1a hydro. Cation nito bac ba biéu dién hop chat trong d6 N* dugc
lién két v6i mot nguyén tir hydro, va c4c lién két con lai lien két véi céc nguyén tu
khong phai la hydro. Cation nito bac bén biéu dién hop cht trong d6 N* duoc lién két

VvGi cdc nguyén tir khong phai 1a hydro.

Céc vi du cu thé bao gém c4c amoni nhu n-butylamoni, dimetylamoni,
trimetylamoni, trietylamoni, triisopropylamoni, tri-n-butylamoni, tetrametylamoni,
tetraetylamoni, tetra-n-butylamoni, N,N-dimetylxyclohexylamoni, tetrametylamoni,
etyltrimetylamoni, dietyldimetylamoni, trietylmetylamoni, tetraetylamoni, trimetyl-n-
propylamoni, trimetylisopropylamoni, trimetyl-n-butylamoni, trimetylisobutylamoni,
trimetyl-t-butylamoni, trimetyl-n-hexylamoni, dimetyldi-n-propylamoni,
dimetyldiisopropylamoni, dimetyl-n-propylisopropylamoni, metyltri-n-propylamoni, va

metyltriisopropylamoni.

Céc vi du khéc nita bao gém cic anilin nhu N-metylanilin, N,N-dimetylanilin,
N,N-dimetyl-4-metylanilin, N,N-dietylanilin, N,N-diphenylanilin, vad N,N,N-

trimetylanilin.

Céc vi dy khéc nifa bao gém cdc pyridin nhu pyridin, N-metylpyridin, N-
butylpyridin, N-metyl-4-metylpyridin, N-benzylpyridin, 3-metyl-N-butylpyridin, 2-
metylpyridin, 3-metylpyridin, 4-metylpyridin, 2,3-dimetylpyridin, 2,4-dimetylpyridin, 2,6-
dimetylpyridin,  3,4-dimetylpyridin, ~ 3,5-dimetylpyridin, 2,4,6-trimetylpyridin, 2-
flopyridin, 3-flopyridin, 4-flopyridin, 2,6-diflopyridin, 2,3,4,5,6-pentaflopyridin, 2-
clopyridin, 3-clopyridin, 4-clopyridin, 2,3-diclopyridin, 2,5-diclopyridin, 2,6-diclopyridin,
3,5-diclopyridin, ~ 3,5-diclo-2,4,6-triflopyridin, 2-brompyridin,  3-brompyridin, 4-
brompyridin, 2,5-dibrompyridin, 2,6-dibrompyridin, 3,5-dibrompyridin, 2-xyanopyridin,
3-xyanopyridin, 4-xyanopyridin, 2-hydroxypyridin, 3-hydroxypyridin, 4-hydroxypyridin,
2,3-dihydroxypyridin, 2,4-dihydroxypyridin, 2-metyl-5-etylpyridin, 2-clo-3-xyanopyridin,
4-carboxamidopyridin, 4-carboxaldehydepyridin, 2-phenylpyridin, 3-phenylpyridin, 4-
phenylpyridin, 2,6-diphenylpyridin, 4-nitropyridin, 4-metoxypyridin, 4-vinylpyridin, 4-
mercaptopyridin, 4-t-butylpyridin, 2,6-di-t-butylpyridin, 2-benzylpyridin, 3-axetylpyridin,
4-etylpyridin, pyridin-2-carboxylat, pyridin-4-carboxylat, va 2-benzoylpyridin.

Céc vi dy khéc nita bao gém imidazol nhu imidazol, 1-metyl-imidazol, 1-etyl-3-

metylimidazol, ~ 1-propyl-3-metylimidazol, ~ 1-butyl-3-metylimidazol,  1-hexyl-3-
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metylimidazol, 1-metyl-3-octylimidazol, 1-metyl-N-benzylirnidazol, 1-metyl-3-(3-
phenylpropyl)imidazol, 1-butyl-2,3-dimetylimidazol, va 1-etyl-2,3-dimetylimidazol.

Céc vi du khéc nita bao gém céc pyrolidin nhu 1-etyl-1-metylpyrolidin, va 1-
butyl-1-metylpyrolidin.

Céac vi du khéc nita bao gom cdc quinolin nhu quinolin va isoquinolin. C4c vi du
khic nita bao gém céc pyrolidin nhu N,N-dimetylpyrolidin, N-etyl-N-metylpyrolidin,
va N,N-dietylpyrolidin. Céc vi du khic ciing bao gém céc diimoni va cdc amini dugc
mo ta trong Coéng bd qudc t& s6 WO 03/005076 va WO 03/097580. Trong s chiing,
cation nito bac ba va cation nito bac bon 1a dugc wu tién xét v& do 6n dinh va theo quan
diém 12 néu c4c cation nito nay dugc két hop véi céc anion s& dugc mo td dusi day, thi
cdc dang két hop nay tao thanh cic chat khoi mao c6 kha ning dugc héa rin & nhiét do
thép. Cation nito bac ba 1a dugc wu tién nhat.

(Cation oxy)

Céc vi du v€ cation oxy bao gém trimetyloxoni, trietyloxoni, tripropyloxoni,

tributyloxoni, trihexyloxoni, triphenyloxoni, pyrylium, cromenylium, va xantylium.
(Cation c6 kim loai chuyén tiép)

Céc vi du vé cation c6 kim loai chuyén ti€p bao gébm céc hop chat Cr nhu (n5-
xyclopentadienyl)(n6-toluen)Cr*, (n5-xyclopentadienyl)(n6-xylen)Cr*, (ms-
xyclopentadienyl)(n6-1-metylnaphtalen)Cr*, (n5-xyclopentadienyl)(n6-cumen)Cr*, (n5-
xyclopentadienyl)(n6-mesitylen)Cr*, (n5-xyclopentadienyl)(n6-pyren)Cr, ms-
florenyl)(n6-cumen)Cr*, (n5-indenyl)(n6-cumen)Cr*, bis(n6-mesitylen)Cr?*, bis(n6-
xylen)Cr?*, bis(n6-cumen)Cr®*, bis(n6-toluen)Cr**, (n6-toluen)(n6-xylen)Cr2*, (n6-
cumen)(n6-naphtalen)Cr?*,  bis(n5-xyclopentadienyl)Cr*,  bis(n5-indenyl)Cr*, (n5-
xyclopentadienyl)(n5-florenyl)Cr* va (n5-xyclopentadienyl)(n5-indenyl)Cr*; va c4c hop
chit Fe nhu (n5-xyclopentadienyl)(n6-toluen)Fe*, (n5-xyclopentadienyl)(n6-xylen)Fe*,
(n5-xyclopentadienyl)(n6-1-metylnaphtalen)Fe*, (n5-xyclopentadienyl)-(n6-cumen)Fe*,
(n5-xyclopentadienyl)(n6-mesitylen)Fe*,  (n5-xyclopentadienyl)(n6-pyren)Fe*,  (n5-
florenyl)(n6-cumen)Fe*, (n5-indenyl)(n6-cumen)Fe*, bis(n6-mesitylen)Fe?*, bis(n6-
xylen)Fe**, bis(n6-cumen)Fe?*, bis(n6-toluen)Fe?*, (n6-toluen)(n6-xylen)Fe**, (n6-
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cumen)(n6-naphtalen)Fe**,  bis(n5-xyclopentadienyl)Fe?*, bis(n5-indenyl)Fe*, (n5-
xyclopentadienyl)(n5-florenyl)Fe* va (n5-xyclopentadienyl)-(n5-indenyl)Fe*,
(Anion d6i1)

Cé4c anion d6i dugc st dung trong séng ché s& dugc giai thich.

Anion nay c6 thé 13 anion da biét thong thudng, va cdc vi du vé chiing bao gém
céc ion halogen nhu F, Cl,, Br, va I; OH; ClO; c4c ion axit sulfonic nhu FSOs,
CISOs7, CH3SOs7, CsHsSOs7, va CF3SO0s; céc ion axit sulfuric nhu HSO4 va SO42; cdc
ion axit carboxylic nhu HCOs™ va COs*; céc ion axit phosphoric nhu H,PO4-, HPO4Z,
va PO4*; ion axit flophosphoric nhu PFs” va PFsOH; ion axit alkylflophosphoric duock
flo héa nhu [(CF;CF,)sPFs], [(CFsCF.CF,)3PFs]", [((CF3)2CF)sPFs]", [((CFs).CF).PF.],
[((CF3)2CFCF2)3PFs]" va [((CF3):CFCF,),PF4]; ion axit boric nhu BFy, B(CeFs)s, va
B(CsH4CFs)47; AlCly; ion axit floantimonic nhu BiFs, sbFg, va SbFsOH; va céc ion axit
floarsenic nhu AsFs va AsFsOH',

Khong c6 gi6i han cu thé vé anion déi duge sit dung trong séng ché; tuy nhién,
xét dén viéc kéo dai tudi tho clia cdc bo phan dién ti hitu co va xét dén trudng hop 1a
néu anion d6i nay dugc két hop véi cic anion dugc mo ta & trén, cdc dang két hop nay
tao thanh chét khoi mao polyme héa c6 kha nang dugc héa rén & nhiét do thap, cic cdu

tric duéi day 1a dugc uu tién,

Ion axit flophosphoric nhu PFs’, PFsOH; ion axit alkylflophosphoric dugc flo
héa nhu [(CF;CF)sPFs],, [(CF3CF:CF2)sPFs], [((CF3).CF)sPFs], [((CFs).CF).PF.],
[((CF3):CFCF2)3PFs]", va [((CF3).CFCF),PF4]; ion axit boric nhu BFs, B(CeFs)s, va
B(GsH4CF5)47; AlCls7; va ion axit floantimonic nhu BiFs, sbFs, va SbFsOH- duoc uu
tién.

Lién quan dén hop chét ion theo sdng ché&, khong c6 gisi han cu thé vé hop phan
clia cation d6i va anion d6i nay. Tuy nhién, dé 1am chat khoi mao ma hoat dong nhu
hop chat nhén dién tir c6 kha niang oxy héa mot dién tlr clia hgp chat truyén 15 tréng, va
c6 kha nang dugc héa ran & nhiét d6 thdp néu két hop véi cdc anion duge mo ta & trén
dé 1am gidm dién 4p van hanh cia bo phan EL hitu co va kéo dai tudi tho clia céc bo
phén dién tlr hitu co, cdc két hop gém céc cation cacboni va ion axit flophosphoric nhu
PFe va PFsOH; ion axit boric nhu BFs, B(CsFs)s, va B(CsHsCF3)s; hodc ion axit
floantimonic nhu SbFs va SbFsOH7; va cdc két hgp gém céc anilin va ion axit

flophosphoric nhu PFs, PFsOH; ion axit boric nhu BFs, B(CsFs)s”, va B(CsH4CF3)s7;
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hodc ion axit floantimonic nhu SbFs va SbFsOH- 1a dugc wu tién. Céc két hop gém céc
cation cacboni va ion axit boric nhu B(CsFs)s va B(C¢HsCFs)s; hodc ion axit
floantimonic nhu SbFs~ va SbFsOH; va céc két hgp gém céc anilin va ion axit boric
nhu B(CeFs)s” va B(CéH4CF3)47; hodc ion axit floantimonic nhu SbFs va SbFsOH- duoc
uu tién hon.

Céc vi du cu thé bao gébm muéi clia cation triphenylcacboni va SbFs, mudi cha
cation triphenylcacboni va B(CsFs)s, mu6i ciia N,N-dimetylanilin vd SbFs’, va muéi
cua N,N-dimetylanilin va B(CsFs)s".

Hop chiét ion c6 thé dugc sit dung mot minh, hodc hai hodc nhiéu loai ¢ thé

duoc sir dung nhu mot hdn hop véi ty 1¢ bat ky.
[Hop chét truyén dién tich]
Theo séng ché, hop chét truyén dién tich 12 hop chat cé don vi truyén dién tich.

"Don vi truyén dién tich" c6 nghia 12 nhém nguyén tir c6 kha ning truyén céc 15
trong hoac dién tlr, va chi tiét vé ching s& dugc mo ta duéi day.

Don vi truyén dién tich khong bi gi6i han cu thé, mién 13 c6 kha niang truyén
cdc 16 tréng hodc dién tir; tuy nhién, don vi truyén dién tich dwoc wu tién 13 amin c6
vong thom, carbazol hoéc thiophen, va dugc uu tién 1a g6c c6 céu tric mot phan duge

biéu dién bdi, vi du, cdc cong thic tir (1a) dén (7a) dudi day.

[Cong thic héa hoc 2]
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——E—AQ Arg—N—Arg—N—Arg Ar,-rr—Arw—Arn—lil—Ar,z
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(42)
T
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trong d6 mdi nhém tir Ar; dén Aryo doc 1ap 1a nhém aryl hodc nhém heteroaryl cé tir 2
dén 30 nguyén tlir cacbon, hoic nhém arylen hoic nhém heteroarylen duoc thé hoic
khong dugc thé. O day, nhém aryl c¢6 nghia 1a nhém nguyén tir thu dugc bang cich loai
bd mot nguyén tir hydro khoi hydrocacbon thom, va nhém heteroaryl c6 nghia 13 nhém
nguyén ti thu dugc bing cdch loai bd mot nguyén tir hydro khdi hop chat thom cé
nguyén tir khic loai, hodc biéu dién R. Mdi R’ doc 14p 1a -R!, -OR?, -SR?, -OCOR?, -
COOR?, -SiR°R"R8, hodc mot trong s& cdc cong thic tir (2a) dén (4a) (trong d6 mdi
nhém tr R! dén R® biéu dién nguyén tir hydro, nhém alkyl thiang, vong hoic phan
nhénh c6 tir 1 dén 22 nguyén ti cacbon, hodc nhém aryl hodc nhém heteroaryl ¢6 tir 2
dén 30 nguyén tir cacbon). O day, nhém arylen c6 nghia 13 nhém nguyén tit thu dugc
bang céch loai bd hai nguyén tlr hydro khéi hydrocacbon thom, va nhém heteroarylen
c6 nghia 1a nhém nguyén tir thu dugc béng céch loai bd hai nguyén tir hydro khdi hop
chat thom c6 nguyén tif khéc loai. X biéu dién nhém thu dugc bing c4ch loai bd thém
mot nguyén ti hydro khoi nhém cé mot hodc nhiéu nguyén tir hydro trong s6 cic
nhém R.

Hon nita, trong sdng ché&, hop chét truyén dién tich dugc wu tién 1a polyme hoic
oligome, khi xét dén do hoa tan va kha nang tao mang. Ciing dugc wu tién 1a polyme

hodc oligome chita don vi 1dp dugc biéu dién béi mot trong s céc cong thitc dudi day.
[Cong thic héa hoc 3]
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[Cong thic héa hoc 4]
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[Cong thitc héa hoc 5]
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[Cong thitc héa hoc 6]

~ <0 OO0
O O
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Al Arzg:

Pl'fa‘a Aty
(4a) (3a)
—Ar-N=Ars—N—Arg
0 fr fs

(2a)

(7a)

Trong céc cong thitc dugc mo ta & trén, mbi nhém tir Ar; d&€n Arieo doc lap 12
nhém aryl hodc nhém heteroaryl c6 tir 2 dén 30 nguyén tir cacbon, hodc nhém arylen
hodc nhém heteroarylen dugc thé hoic khong duoc thé. O day, nhém aryl c6 nghia la
nhém nguyén tir thu dugc bang céch loai bd mot nguyén tir hydro khéi hydrocacbon
thom, va nhém heteroaryl c¢é nghia 12 nhém nguyén tir thu dugc béng cdch loai bd mot
nguyén tir hydro khdi hop chét thom c6 nguyén tir khic loai, hoic biéu dién R. M5i R’
doc 1ap 1a -R', -OR?, -SR?, -OCOR?, -COOR?, -SiR°R"R?, hodc mot trong s6 cdc cong
thic tr (2a) dén (4a) (trong d6 mbi nhém tr R! dén R® doc 1ap 1a nguyén tir hydro,
nhém alkyl thing, vong hodc phan nhénh c6 tir 1 dén 22 nguyén ti cacbon, hodc nhém
aryl hodc nhém heteroaryl c6 tir 2 dén 30 nguyén t& cacbon). O day, nhém arylen cé
nghia 12 nhém nguyén tir thu dugc bang céch loai bd hai nguyén tit hydro khoi

hydrocacbon thom, va nhém heteroarylen c¢6 nghia 12 nhém nguyén tir thu duge bing
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céch loai bd hai nguyén tit hydro khoi hgp chét thom cé nguyén tir khéic loai. X biéu
dién nhém thu dugc bing céch loai bd thém mot nguyén tir hydro khoi nhém cé mot
hodc nhi€u nguyén tir hydro trong s6 cdc nhém R. Y biéu dién nhém thé héa tri ba, va
Z biéu dién nhém th€ héa tri hai. Hon nifa, x biéu dién s6 nguyén 1 hoic 16n hon.

Hon nita, t6t hon 1a polyme hodc oligome c6 it nhit mo6t "nhém thé cé thé
polyme héa" dé thay d6i do hoa tan. O day, "nhém thé c6 thé polyme héa" c6 nghia 12
nhém th€ c6 kha ning tao thanh lién két giita cdc phan tir & giita hai hodc nhiéu phan tir

qua phan ting polyme héa, va chi tiét vé chiing s& dugc mo ta dudi day.

Céc vi du vé€ nhém th€ c6 thé polyme héa nay bao gém nhém cé lién két da
cacbon-cacbon (cic vi du bao gébm nhém vinyl, nhém axetylen, nhém butenyl, nhém
acrylic, nhém- acrylat, nhém acrylamit, nhém metacrylic, nhém metacrylat, nhém
metacrylamit, nhém aren, nhém alyl, nhém vinyl ete, nhém vinylamino, nhém furyl,
nhém pyrol, nhém thiophen, nhém silol, va cdc nhém tuong ty), nhém cé vong nhod
(céc vi du bao gébm nhém xyclopropyl, nhém xyclobutyl, nhém epoxy, nhém oxetan,
nhém diketen, nhém episulfua, va cic nhém tuong tu), nhém lacton, nhém lactam,
nh6ém chita din xuit siloxan, va cdc nhém tuong ty. Ngoai ra véi cdc nhém dugc mo ta
& trén, hop phan chita cdc nhém c6 kha nang tao thanh lién két este hoic lién két amit,
va céc hop phén tuong tu cling cé thé dugc st dung. C4c vi du v& chiing bao gém hop
phén chita nhém este va nhém amino, hgp phéan chita nhém este va nhém hydroxyl, va
cdc hop phan tuong ty. D6i véi nhém th€ c6 thé polyme héa ndy, cu thé 13, nhém
oxetan, nhém epoxy, nhém vinyl, nhém vinyl ete, nhém acrylat, va nhém metacrylat 1a

duoc uu tién khi xét vé kha ning phan ing, va nhém oxetan dugc dic biét wu tién.

Hon nita, polyme hodc oligome tao thanh 16p dugc polyme héa theo sdng ché
cling c6 thé 1a copolyme c¢6 nhém arylen, nhém heteroarylen hodc c4u trisc duoc biéu
dién bdi cdc cong thic duge thé hién & trén lam cdc don vi 14p copolyme héa, ngodi ra
v6i cdc don vi ldp duge mo ta & trén, khi xét vé€ su diéu chinh céc dic tinh vé do hoa
tan, chiu nhiét, hodc cdc dic tinh vé dién. Trong trudng hgp nay, copolyme cé thé 1a
copolyme ngu nhién, kh6i hodc ghép, va ciing cé thé 1a polyme cé céu tric trung gian
cua ching, vi du, copolyme ngiu nhién c¢6 c4c dic tinh clia copolyme khdi. Ngoai ra,
polyme hodc oligome dugc st dung trong sdng ché cé thé c6 phan nhédnh & mach

chinh, do d6 polyme hoic oligome nay cé thé cé ba hoic nhiéu ddu mach.

(Dung moi)
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Cédc vi du vé dung moéi dugc sir dung trong sdng ché& bao gém cloroform,
metylen clorua, dicloetan, tetrahydrofuran, toluen, xylen, mesitylen, anisol, phenethol,
axeton, metyl etyl keton, etyl axetat, butyl axetat, etyl axetat, n-butyl axetat, etyl lactat,
n-butyl lactat, [gamma]-butyrolacton, etyl xellosolve axetat, phenyl axetat, phenyl
propionat, metyl benzoat, etyl benzoat, propyl benzoat, n-butyldiphenylmetan benzoat,
diphenyl  ete, N,N-dimetylformamit, ~N,N-dimetylaxetamit, etylen glycol
dimetyltetralin, va cdc dung moéi tuong ty. Dung moéi bét ky trong s6 cdc dung moi nay
c6 thé dugc sir dung mot minh, hodc hai hodc nhiéu loai bt ky c6 thé dugc sit dung két
hop véi ty 1€ bat ky.

(Ty 1¢)

Ty 1¢ clia hop chat ion dugc wu tién 13 ndm trong khoang tir 0,01 phan khoi
lugng dé€n 50 phén kh6i lugng, t6t hon 1a tir 0,05 phan khéi lugng dén 25 phan khéi
lugng, va duge dédc biét vu tién 1a tir 0,1 phan khéi lugng dén 20 phan khéi lugng, tinh
theo 100 phén kh6i lugng ctia hop chét truyén dién tich. Néu ty 1é két hop clia hop chat
ion nho hon 0,01 phén kh6i lugng, tic dung 1am gidm dién 4p van hanh c6 thé khong
dat dugc, va néu ty 1& két hop vuot qua 50 phan khéi lugng, thi dién 4p van hanh c6 xu
huéng gia tang.

Néu hop chit ion dugc sir dung 1am chat khoi mao polyme héa, thi ty 1é clia hop
chét ion dugc wu tién 1a tir 0,1 phdn khéi lugng dén 50 phan khéi lwong tinh theo 100
phéan kh6i lugng clia hop chét c6 nhém thé c6 kha nang polyme héa. Néu ty 1é ndy nhd
hon 0,1 phan kh6i lugng, thi phin tng polyme héa khong thyc hién dugc mot céch ddy
du. Néu ty 1¢ nay vuot qud 50 phdn khéi lugng, thi cé nhugc diém 13 chét lugng mang
gidm di. Trong khi d6, trong phuong phdp phan tng polyme héa sit dung hop chat jon
1am chat khoi mao polyme héa, dugc uu tién 12 bit ddu phan tng polyme héa chi bing
c4ch gia nhiét.
(Céc thanh phan khéc)

Hop chat ion két hop c4c chitc ning cta chét khoi mao polyme héa va chit nhan
dién tir. Cdc hop chét nay c6 thé dugc sit dung mot minh hoic trong hén hop gém
nhiéu hop chat. Vat liéu ding trong linh vyc dién ti hitu co ciing c6 thé chita chét khoi
mao polyme héa hodc chét nhin dién tir, di€u ndy nim ngoai pham vi clia séng ché.
Hon nita, vét liéu cling c6 thé chia vat liéu tao lién két ngang hodc vat liéu phat quang

néu can thiét.
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<Bo phan quang dién hitu co>

B0 phén quang dién hitu co (sau day, dugc goi 1a "bo phan EL hitu co") theo
sdng ch€ dugc dé xudt trong phuong 4n thit nhit v phuong 4n thit hai, v trudc hét,

phuong 4n thit nhat s€ dugc giai thich.
[B6 phan EL hitu co clia phuong 4n thit nhét]

B6 phan EL hitu co ctia phwong 4n thit nhat theo sdng ché c¢6 dic tinh 1a c6 16p
dugc tao thanh tit vét liéu dung trong linh vuc dién tir hitu co theo sdng ché nhu dugc
mo ta & trén (sau day, con dugc goi 1a 16p dugc polyme héa). Bo phan EL hitu co theo
sdng ch€ khong bi gidi han cu thé, mién 13 né bao gém 16p phit quang, 16p duogc
polyme héa, anot, catot, va nén, va bo phan EL hitu co ciing c¢6 thé c¢é céc 16p khic nhu
16p phun 16 tréng, 16p phun dién ti, 16p truyén 16 tréng, va 16p truyén dién tir. Cac 16p
khéc nhau nay s& dugc giai thich chi tiét duéi day.

[L6p phit quang]

Vat liéu duoc sir dung trong 16p phdt quang c6 thé 1a hgp chit cé trong luong
phan tlt thdp, hoic c6 thé 12 polyme hoéc oligome, vi dendrime hodc céc chat tuong tu
cling c6 thé dugc sl dung. C4c vi du vé hop chat c6 trong lugng phan tir thdp sir dung
phdt xa huynh quang bao gém perylen, coumarin, rubren, quinacridon, thuéc nhuém
cho laze mau nhudm (vi du, rhodamin, DCM1, va cdc chit tuong tu), phic chdt nhom
(vi du, Tris(8-hydroxyquinolinato)alumin(IIl) (Algs), stilben, va cdc din xuét cia
ching. D6i véi polyme hodc oligome sitr dung phdt xa huynh quang, polyfloren,
polyphenylen, polyphenylenvinylen (PPV), polyvinylcarbazol (PVK), floren-
benzothiadiazol copolyme, floren-triphenylamin copolyme, va cdc din xudt hoic hén

hop clia ching c6 thé dugc st dung mot cdch thich hop.

Mit khéc, véi muc dich gia tang gin day vé hiéu qua cia céc bd phan EL hitu
co, viéc phét trién c4c bo phan EL hitu co 14n quang ciing dugc thuc hién mot céch tich
cuc. Trong b phan EL hitu co lan quang, vé€ nguyén téc, c6 thé st dung khong chi
nang lugng trang thdi don ma con nang lugng trang théi kép ba, va hiéu sudt lugng tir
bén trong c6 thé dugc gia tang t6i 100%. Trong bo phan EL hitu co 1an quang, phit xa
lan quang dugc tdch ra bang cich pha tron vao vat liéu chi mot vat liéu 1an quang géc
phic chat kim loai chita kim loai nang nhu platin hodc iridi 1am 4nh sédng lan quang

phét xa pha tron (xem cac Tai liéu phi sdng ché tir 3 dén 5).
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Ngoai ra, d6i v6i bo phan EL hitu co theo séng ché, khi xét vé viéc gia tang hiéu
qua, dugc wu tién 1a sl dung vat liéu lan quang trong 16p phat quang. D& 1am vat lieu
lan quang, phic chét kim loai chita kim loai 18i nhu Ir hodc Pt, va kim loai twong tu c6
thé dugc sir dung mot céch thich hgp. Cu thé, cdc vi du vé phic chat Ir bao gém
FIr(pic)[iridi(IIDbis[(4,6-diflophenyl)-pyridinato-N,C?]picolinat] phit xa &nh séng
xanh duong; Ir(ppy)s[fac-tris(2-phenylpyridin)iridi] phdt xa 4nh sdng xanh 14 (xem Tai
litu phi sdng ché 4); (btp).Ir(acac){bis[2-(2'-benzo[4,5-[a]]thienyl)-pyridinato-
N,C3]iridi (axetylaxetonat)}, va Ir(piq)s[tris(1-phenylisoquinolin)iridi] ph4t xa 4nh
sdng do, nhu dugc boc 10 trong tai lieu clia Adachi va céc déng tac gia, Appl. Phys.
Lett., 78, s6 11,2001, 1622; hoac tai liéu twong tu.

Céc vi du v€ phic chit Pt bao gém 2,3,7,8,12,13,17,18-octaetyl-21H,23H-
porphin platin (PtOEP) phét xa 4nh sdng do; va c4c chét tuong tu.

Dai véi vat liéu 1an quang, hop chét c6 trong lugng phan tir thép hodc hop chat
dendrit, vi du, dendrime 13i iridi c6 thé dugc sir dung. C4c din xut clia chiing ciing c6

thé dugc stt dung mot c4ch thich hop.

Hon nifa, n€u vét liéu 14n quang c6 trong 16p phat quang, thi dugc wu tién 13 16p

phit quang chita vat liéu chll ngoai vat liéu lan quang.

Vit liéu chi c6 thé 1a hop chat c6 trong lugng phan tit thap, hoic c6 thé 1a hop
chat c6 trong lugng phan tir cao, va cdc dendrime va cédc chit tuong tu ciing c6 thé duoc

st dung.

Céc vi du vé hop chat c6 trong lugng phan tir thdp c6 thé duoc sir dung bao gém
CBP (4,4'-bis(carbazol-9-yl)-biphenyl), mCP (1,3-bis(9-carbazolyl)benzen), CDBP
(4,4'-bis(carbazol-9-y1)-2,2'-dimetylbiphenyl), va céc chét tuong tu; va cdc vi du vé hop
chit c6 trong lwong phan tir cao c6 thé dugc st dung bao gdm polyvinylcarbazol,
polyphenylen, polyfloren, va cic chét tuong tw. Cic din xuét cha ching ciing cé thé
duoc str dung.

Lép phit quang c6 thé dugc tao thanh bing phuong phap ling dong hoi, hodc c6
thé dugc tao thanh bing phuong phép phu.

Néu 16p phit quang dugc tao thanh bing phuong phép pht, thi bo phan EL hitu
co c6 thé dugc san xudt véi chi phi thdp, va dugc wu tién. DE tao thanh 16p phat quang
bing phwong phdp phi, dung dich chia vat liéu 14n quang va vat liéu cha tiy § c6 thé
duogc phii 1én nén mong muén bang phuong phdp di biét nhu, vi du, phuong phép in
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phun, phuong phip diic, phuong phdp nhing, phuong phdp in nhu in ndi, in cham
chim, in offset, in 1it6, in offset ndi ngugc, in luéi hodc in 6ng déng, hoac phuong phép

phu quay.

Phuong phép phli nhu dugc mo ta & trén c6 thé dugc tién hanh théng thuong &
nhiét d6 ndm trong khoéng tir -20°C dén +300°C, t6t hon 1a tir 10°C dén 100°C, va dugc
déc biét uu tién la tit 15°C dén 50°C. Hon nita, khong c6 giéi han cu thé v& dung moi
dugc st dung trong dung dich ndy, nhung cdc vi du vé dung méi ndy bao gém
cloroform, metylen clorua, dicloetan, tetrahydrofuran, toluen, xylen, mesitylen, anisol,
axeton, metyl etyl keton, etyl axetat, butyl axetat, etyl xellosolve axetat,

diphenylmetan, diphenyl ete, tetralin, va cdc dung moéi tuong tu.

Hon nita, sau khi phti, dung moéi c6 thé dugc loai bd bing c4ch gia nhiét dung
dich nay trén dia néng hoac trong 10 & nhiét do nim trong khoing tir +30°C dén
+300°C.

[Lép duge polyme héa]

Lép duge polyme héa nay 1a 16p dugc tao thanh bang cdch phu vat liéu diing
trong Iinh vuc dién tir hitu co theo sdng ché€ dugc mo ta & trén 1én trén nén. Theo séng
ché, hop chat truyén dién tich trong vat liéu ding trong linh vuc dién tit hitu co dugc wu
tién 1a hop chét truyén dién tich c6 mot hodc nhiéu nhém thé c6 thé polyme héa, va 16p
dugc polyme héa dugc tao thanh bang céch sl dung vat liéu dung trong Iinh vuc dién

tir hitu co chita hop chét truyén dién tich ndy s& duge gidi thich chi tiét & day.

Lép duge polyme héa nay cu thé 1a 16p thu dugc bing cdch phi vat liéu ding
trong Iinh vyc dién tlt hitu co chita hop chat truyén dién tich c6 mot hosc nhiéu nhém
thé c6 thé polyme héa, trén nén mong muén bing phuong phap phi s& dugc mo ta dudi
déay lién quan dén phuong phép tao 16p mong, sau d6 thuc hién phan ing polyme héa
nhém th& c6 thé polyme héa ndy dugc thuc hién bdi hgp chat truyén dién tich bing
- céch chi€u tia hodc xir 1§ nhiét, va nhd d6 cai bién do hda tan clia 16p phit (xit Iy).

Nhu dugc mo ta & trén, n€u phan ting polyme héa nhém thé€ cé thé polyme héa
nay dugc thuc hién bdi hop chét truyén dién tich dugc thyc hién, va nhd d6 do hoa tan
clia 16p phlt dugc cai bi€n (xr 1j), thi do 6n dinh nhiét clia 16p nay c6 thé dugc cai

thién.

Hon nita, vi d¢ hoa tan suy giam boéi phan tng polyme hda, ngay ca trong

trudng hop phu ti€p va tao 16p khéc nhu 16p ph4t quang, 16p dugc polyme héa niy
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khong bi hoa tan boi chat 16ng phl. Vi vay, 16p c6 lién quan khéc cé thé duogc tao
thanh bang phuong phép phi. Tic 13, céu tric da 16p c6 thé duoc tao thanh d& dang
bang phuong phdp phu, va bo phan EL hitu co ¢6 hiéu qué cao va tudi tho dai c6 thé
dugc san xudt véi chi phi thép. Hop chét truyén dién tich dugc st dung trong 16p dugc
polyme héa nay dugc wu tién 13 polyme hodc oligome chia don vi 13p c¢6 kha ning

truyén 16 tréng, xét vé d6 déng nhét chia mang.

Lép dugc polyme héa ndy c6 thé duge tao thanh trong 16p phun 16 tréng, 16p
truyén 16 tréng, 16p truyén dién t, hodc 16p phun dién tir clia bo phan EL hitu co, va
khi xét dén dac tinh vé€ hiéu suat phét quang va tuéi tho, 16p dugc polyme héa nay duoc
dac biét vu tién 1a 16p phun 16 tréng hodc 16p truyén 16 trong.

Lép bét ky trong s6 16p phun 16 tréng va 16p truyén 18 tréng nay cé thé 1a-16p
dugc polyme héa, va ciing c6 thé chép nhan ring ca hai 16p nay 1 16p dugc polyme
héa. Hon nita, khong c6 gi6i han cu thé vé do day ctia c4c 16p nay, nhung do day duoc
uu tién la tir 10 dén 100 nm, t6t hon 1a tir 20 d€n 60 nm, va t6t hon nita 1a tir 20 dén 40

nm.

Pugc wu tién hon 1a 16p dugc polyme héa nay dugce tao 16p lién ké véi 16p phat
quang chita vat liéu 1an quang. Vi 16p dugc polyme héa nay c6 it tic dung 1én hiéu suét
phit quang cta vat liéu 1an quang va hu hong, va c6 thé cai thién hiéu sudt phit quang

cua bo phan nay hodc tudi tho clia bo phan nay.
[Nén]

Lién quan d&n nén c6 thé duge sit dung trong bo phan EL hitu co theo séng ché,
khong c6 gidi han cu thé vé loai 1a thy tinh, chat déo va c4c chit twong tu. Hon nita,
khong c6 gidi han cu thé, mién 13 nén nay 1a trong su6t, nhung thiy tinh, thach anh,
mang nhya truyén dugc 4nh séng, va cdc chét twong tu dugc wu tién sit dung. Néu mang
nhya dugc st dung, thi bo phan EL hitu co c6 thé c6 su linh hoat, va do d6, diéu nay
dugc dac biét uu tién.

Céc vi du vé mang nhua bao gom cdc mang dugc tao thanh tr polyetylen
terephtalat (PET), polyetylen naphtalat (PEN), polyete sulfon (PES), polyete imit,
polyete ete keton, polyphenylen sulfua, polyalylat, polyimit, polycacbonat (PC),
xenluloza triaxetat (TAC), xenluloza axetat propionat (CAP), va cic chét tuong tu; va

mang tuong tu.
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Hon nita, trong trudng hop sit dung mang nhva, ciing mong muén 1 sir dung
mang nhya sau khi phii mang nay bang chdt v co nhu silic oxit hoic silic nitrit, dé

ngan chén sy thdm hoi nudc hoic oxy.
[Catot]

Céc vi du dugc wu tién vé vat liéu catot bao gdm céc kim loai hoac hop kim cta
kim loai nhu Li, Ca, Mg, Al In, Cs, Ba, Mg/Ag, LiF va CsF.

[Anot]

Dé 1am anét, kim loai (vi du, Au) hoic vat liéu khéc c¢6 d¢ din dién cla kim
loai, vi du, oxit (vi du, oxit indi/oxit thi€c (ITO)), hoic polyme din dién (vi du, hén

hop polythiophen-axit polystyren sulfonic (PEDOT:PSS)) ciing c6 thé dugc sit dung.
[L6p truyén dién tir va Lép phun dién tir]

D61 v6i 16p truyén dién tir va 16p phun dién tir, vi du, cdc d4n xu4t phenanthrolin
(vi dy, 2,9-dimetyl-4,7-diphenyl-1,10-phenanthrolin (BCP)), cic din xuit bipyridin,
cdc din xuét floren dugc th€ nitro, cdc din xust diphenylquinon, cdc din xuét
thiopyran dioxit, cdc anhydrit axit heteroxyclic tetracarboxylic c@ia naphtalen va
perylen, carbodiimit, cdc din xuit florenylidenemetan, céc din xuét
anthraquinodimetan va anthron, cdc din xuit oxadiazol (2-(4-biphenylyl)-5-(4-tert-
butylphenyl-1,3,4-oxadiazol) (PBD)), va phtc chit nhém (vi du, tris(8-
hydroxyquinolinato)alumin(IIl) (Algs)). Hon nifa, d6i v6i cdc din xudt oxadiazol, cdc
din xudt thiadiazol thu dugc bing cich th€ nguyén tir oxy clia vong oxadiazol véi
nguyén tlt luu huynh, va cc din xuét quinoxalin cé vong quinoxalin, d3 duoc biét 1a

nhém riit dién tir, cing c6 thé dugc st dung.
[B6 phan EL hitu co clia phuong 4n thit hai]

Bo phan EL hifu co clia phuong 4n thit hai theo sdng ché c6 cdu tric da I6p, va
c6 dac tinh la hai 16p lién ké trong c4u tric da 16p dugc tao thanh bang phuong phap
phu, lan lugt sit dung hén hop chita hop chat truyén 18 tréng c6 nhém thé c6 kha ning
polyme héa, va céc hgp chat truyén 16 tréng 14n lugt duge polyme héa. Sau day, tuong
tu v6i phuong én thit nhat, 16p dugc tao thanh bang phuong phdp phit st dung hén hop
chita hop chat truyén 16 tréng c6 nhém thé cé kha nang polyme héa, va c6 do hoa tan
dugc cai bién bang cdch polyme héa hop chit truyén 16 tréng, s& duoc goi 12 16p dugc

polyme héa.
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Bo phén quang dién hitu co ctia phuong 4n thit hai theo sédng ch€ cé c4u tric da
16p, nhung céc 16p khéc nhau trong céu tric da 16p khong bi gi6i han cu thé mién 12
cdu tric da 16p c6 16p phét quang, 16p duge polyme héa, anét, catot, va nén. Cdu tric
da 16p cling c6 thé c6 céc 16p khdc nhu 16p phun 16 tréng, 16p phun dién tir, 16p truyén
16 tréng, 16p truyén dién tlr, 16p chan 18, 16p chan dién ti, va 16p chin exiton.

Céc 16p kh4c nhau s&€ dugc gii thich chi tiét duéi day.
[L6p dugc polyme héa]

L6p dugc polyme héa, tic 13, 16p dugc tao thanh bing cdch st dung hén hop
chita hop chét truyén 16 tréng c6 nhém th€ polyme héa, cu thé 13 16p thu duoc bing
céch phit hén hop chita hop chat truyén 16 tréng c6 nhém thé c6 kha ning polyme héa,
lén nén mong mudn bang phuong phép pht, sau d6 ti€n hanh phan ng polyme héa
nhém th€ ¢6 thé polyme héa nay dugc thyc hién bdi hgp chét truyén 15 tréng bing cch
chi€u 4nh sdng hoac xi 1y nhiét, va nhd d6 cai bién do hoa tan ctia 16p phli (1am rén
héa).

Nhu dugc mé ta & trén, n€u phan ing polyme héa clia nhém thé cé thé polyme
héa nay dugc thuc hién boéi hop chat truyén 16 trong duge thuc hién, va nho dé do hoa
tan cta 16p phii duge cai bién (dugc déng ran), thi do 6n dinh nhiét clia 16p nay c6 thé
dugc cai thi¢n. Hon nifa, n€u do hda tan suy giam do phan tng polyme héa, thi ngay ci
trong trudng hop phi thém va tao 16p khdc nhu 16p phét quang, 16p dugc polyme héa
nay khong bi hoa tan bdi chat 16ng phu, va vi vay, 16p khic cé thé dugc tao thianh bing
phuong phap phii. Tic 13, da 16p c6 thé dugc tao thanh d& dang bing phuong phép phd,
va bo phan EL hitu co c6 hiéu qua cao va tudi tho dai cé thé dugc san xust véi chi phi
thap. Hop chét truyén 16 tr6ng duge sl dung trong 16p dugc polyme héa niy dugc wu
tién 1a polyme hoéc oligome, bao gom don vi 1ap c6 kha nang truyén 16 trong, xét vé

d¢ dong nhat cia mang.

Hon nita, hai hoac nhiéu loai cdc hgp chat truyén 15 tréng cé nhém thé c6 kha
nang polyme héa c6 thé duge st dung lam hén hop véi ty 1 bét ky, hodc céc hop chét
truyén 16 tréng ciing c6 thé duge sl dung dudi dang hén hop véi cdc hop chat truyén 16
trong khong c6 nhém th€ cé kha ning polyme héa. Lép dugc polyme héa nay cé thé
dugc tao thanh trong 16p phun 16 tréng, 16p truyén 16 tréng, 16p truyén dién tir hoic 16p

phun dién tit clia b phan EL hitu co, va tir quan diém vé c4c dic tinh vé& hiéu qua 4nh
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sdng va tudi tho, 16p dugc polyme héa nay dugc dic biét vu tién 1a 16p phun 15 tréng

hoac 16p truyén 16 tréng.

L6p bat ky trong s8 cic 16p phun 18 tréng va 16p truyén 18 tréng c6 thé 1a 16p
dugc polyme héa, va ciing c6 thé chép nhén ring ca hai 16p nay 12 16p dugc polyme
héa. Hon nita, khong c6 gi6i han cu thé vé do day cia c4c 16p nay, nhung do day duoc
uu tién 13 tir 10 d€n 100 nm, t6t hon 13 tir 20 d&én 60 nm, va t6t hon nita 1a tir 20 dén 40

nm.

"Hai 16p lién ké" theo sdng ché t6t hon 1a hop phén chia 16p phun 13 tréng va
16p truyén 16 trng, hoic hop phan chita 16p truyén 15 tréng va 16p phét quang.

Hon nita, dugc du kién rang néu chat khoi mao polyme héa, hoic axit hodc sin
phdm phan hiy cla chét khoi mao polyme héa dugc tao thanh bdi chit khoi mio
polyme héa, phan ting véi hop chat, cu thé 1a phic chat kim loai, trong 16p phat quang
cua bo phan EL hitu co, thi hiéu suit ph4t quang hoac tudi tho gidm di. Vi Iy do nay,
giffa hai 16p lién ké, chat khoi mao polyme héa chi dugc két hop trong 16p gin anot
hon, va néu chét khoi mao polyme héa hodc hoat chdt khuéch tén tit 16p nay gay ra phin
ting polyme héa 16p khéc, céu tric da 16p c6 thé duge tao ra. Mit khéc, vi 16p phét quang
rdt khé bi anh hudng boi chét khoi mao polyme héa, nén bo phan EL hitu co ¢ hiéu

suat phét quang hodc tuéi tho vu viét ¢é thé duoc tao ra.

Vihén hop chita hop chat truyén 16 trong c6 nhém thé c6 kha nang polyme héa
dugc sl dung trong sdng ché ciing c6 thé chia chét 1am déu mau, chat khir bot, ch4t tao
lién két ngang, hop chit nhan dién tlr, polyme c6 nhém nguyén ti ¢ trong luong phan
tr cao ma c6 kha nang truyén céc 18 trong, hoic c4c chét tuong tu néu cin thiét, dé
kiém so4t kha nang phli clia hdn hop c6 c4c dic tinh cha 16p duoc polyme hda nay.

Z N

"Nh6m th€ c6 thé polyme héa" clia hgp cht truyén 16 tréng c6 nhém thé c6 kha
nang polyme héa dugc sit dung trong sédng ché€ 1a nhém thé€ cé kha nang tao lién két
gilfa céc phén ti gifta hai hoac nhi€u phan tir bang cdch gay ra phan tng polyme héa.

Chi tiét vé ching s& dugc mo ta dudi day.

Nhém thé c6 thé polyme héa nay 1a giéng nhu "nhém thé c6 thé polyme héa"
dugc mo ta ket hop véi vat liéu diing trong Iinh vyc dién tit hitu co theo sdng ch& duoc
mo ta & trén, va cic vi du dugc wu tién cling nhu vay.

2

Nhém th€ c6 thé polyme héa nay déng vai trd tao lién két gifta cdc phan tlr, &

gilta hai hoac nhiéu phan tir qua phan dng polyme héa sau khi pht, va thay déi do hoa
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tan clia mang phtl (1am ran héa). Dé thay déi do hoa tan clia mang phi ndy, duoc wu

tién la hai hodc nhiéu nhém thé c6 thé polyme héa cé mit trong méi phan ti.

"Hop chét truyén 16 tréng" dugc sl dung trong séng ché c6 nghia 13 hop chét
chita nhém nguyén tir c6 kha nang truyén cdc 18 tréng, va chi tiét vé chiing s& duoc mo
ta dudi day.

"Nhém nguyén tlt c6 kha nang truyén céc 18 trong" khong bi gi6i han cu thé
mién 12 c6 kha ning truyén c4c 18 tréng. Tuy nhién, nhém nguyén tir dugc uwu tién 12
arylamin, carbazol hodc thiophen, va vi du, cdc hgp chdt c6 cfu tric mot phin duge

biéu dién béi c4c cong thirc tir (1) dén (58) duéi day la dugc uu tién.
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Ar—Ar—E
r

£

Ar—E E—Ar—N—

|
r
]

E

E-—-Ar-—,l,l\l—Ar—N-
r
|
E

E—-Ar—-l;]-—-Ar—E
£

(3)
N—Ar—Ar—E

Ar

E
(5)

E—-Ar—N—

" ()

5¢

(1)

E—Ar—N—

E—Ar—N-Ar—

Ar—E

Ar—Ar—N—

Ar

Ar

£

|
Ar

E

é .

(4)

Ar—Ar—N—Ar—Ar—E

-

@)

A’r-—-X——Ar—r'\J—Ar——E
A

AT

A
¢

A:r
E
(6)

r

|
l
E

E—Ar—N—

T
T 2
et
X
I
w

w

|
z
)
T
Z—g—W
L
<

_
>

_
N,
2

|
w

©)

(8)

L

L

I
_Nlmlxlml
<

|

w

w

!

< w
L]
<

| . 1 =
z—g—2 =
| - T =
)
b
w L
| |
et
T
oI
Lo

—N—Ar—E

E—Ar

(10)

(12)

Ar—Ar—E

r

E—Ar—N—

Ar—Ar—E

r

E—-Ar—f\ll-—
Alxr

|
|
X

r

A]‘
E—Ar—N—Ar—E

E——Ar—l\ll-—Ar-—E

(13)

(14)

-32-



20073

[Cong thiic h6a hoc 8]
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Ea—

Trong céc cong thitc nay, mbi nhém E' doc 1ap 12 mot nhém bat ky trong s6 -R!, -
OR?, -SR?, -OCOR*, -COOR?, -SiR°R'R?, cic cong thirc tir (59) dén (61) dudi day
(trong d6 méi nhém tir R' dén R biéu dién nguyén tit hydro, nhém alkyl thing, vong

hodc phén nhénh cé tir 1 dén 22 nguyén tir cacbon, hodc nhém aryl hoic nhém

heteroaryl c6 tir 2 dén 30 nguyén tir cacbon; méi a, b va ¢ biéu dién s6 nguyén 1 hoic

16n hon. G day, nhém aryl c6 nghia 12 nhém nguyén tit thu duge bang c4ch loai bd mot

nguyén tlt hydro khéi hydrocacbon thom, va c6 thé c6 nhém thé, Nhém heteroaryl c6

nghia 12 nhém nguyén tir thu dugc bing céch loai bd mot nguyén tit hydro khoi hop

chat thom c6 nguyén tir khic loai, va c6 thé c6 nhém thé), va "nhém thé c6 thé polyme
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Z N

héa". Méi nhém AR’ doc 1ap 1a nhém arylen hoic nhém heteroarylen cé tir 2 dén 30
nguyén t cacbon. Nhém arylen c6 nghia 12 nhém nguyén tlt thu dugc bing cich loai
b6 hai nguyen tit hydro khoi hydrocacbon thom, va ciing c6 thé c6 nhém thé. Céc vi du
vé chiing bao gém phenylen, biphenyldiyl, terphenyldiyl, naphtalendiyl, antraxenediyl,
tetracenediyl, florendiyl, phenanthrenediyl, va céc chét twong tw. Nhém heteroaryl c6
nghia l1a nhém nguyén tl thu dugc bang céch loai b hai nguyén tir hydro khéi hop chét
thom c6 nguyeén ti khéc loai, va ciing c6 thé c6 a nhém thé. Céc vi du vé ching bao
gébm  pyridindiyl, pyrazinediyl, quinolindiyl, isoquinolindiyl, acridinediyl,
phenanthrolindiyl, furandiyl, pyroldiyl, thiophendiyl, oxazoldiyl, oxadiazoldiyl,
thiadiazoldiyl, triazoldiyl, benzoxazoldiyl, benzoxadiazoldiyl, benzothiadiazoldiyl,
benzotriazoldiyl, benzothiophendiyl, va céc chét tuong tu. M&i X va Z doc 1ap 12 nhém
thu dugc bang céch loai bd thém mot nguyén tit hydro khoi nhém c6 mot hoic nhiéu
nguyén tlt hydro trong s6 c4c nhém R, va X biéu dién s6 nguyeén tir 0 dén 2. Y biéu
dién nhém thu dugc béng céch loai bd hai nguyén tir hydro khdi nhém c6 hai hodc

nhiéu nguyén ti hydro trong s6 cdc nhém X hoic Z.

[Cong thitc héa hoc 12]

«(o\/‘)aRs /@\/O)me \,éo\/*}Rn
(59) (60) 61)

"Hop chat truyén 16 tréng" t6t hon 1a mot oligome hoic polyme, khi xét vé do
dong nhédt ctia mang. Trong luong phan tl trung binh s6 clia oligome hodc polyme
dugc uu tién 1a 1.000 hozc 16n hon va 1.000.000 hodc nhd hon, t6t hon 1a tir 1.000 hozc
16n hon va 500.000 hoac nhé hon, va t6t hon nita 14 tir 2.000 hodc 16n hon va 200.000
hogc nhé hon. Néu trong lugng phan tif trung binh s6 nhé hon 1.000, thi polyme hoic
oligome thién vé su két tinh, vi d6 én dinh tao mé‘mg c6 xu huéng giam di. Néu trong
luong phan tir trung binh s6 16n hon 1.000.000, thi do hoa tan trong dung méi gidm, va
kha nang hoat dong phti gidm di.

Polyme hoac oligome t6t hon 13 bao gém don vi lap dugc biéu dién bdi cic cong
thie tir (1a) dén (84a) dudi day. Trong khi d6, Ar, E, X va x trong c4c cong thic tir (1a)
dén (84a) c6 c6 nghia giong nhu Ar, E, X va x trong c4c cong thitc tir (1) dén (60) duoc

mo ta & trén.

[Cong thic héa hoc 13]
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[Cong thitc héa hoc 14]
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[Cong thitc héa hoc 15]
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[Cong thic héa hoc 16]
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[Cong thic héa hoc 17]
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[Cong thitc héa hoc 18]
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[Cong thic héa hoc 19]
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[Cong thitc hda hoc 20]
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[Cong thitc héa hoc 21]
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[Cong thitc héa hoc 22]
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[Cong thitc héa hoc 23]

(76a) (77a) (78a)

[Cong thitc héa hoc 24]

Hon nifa, polyme hodc oligome ciing c6 thé 1a copolyme c¢6 nhém arylen, nhém
heteroarylen, hodc cdu tric dugc biéu dién bdi mot trong s6 céc cong thic tir (C1) dén
(C30) dudi day lam don vi lap copolyme héa, ngoai céc don vi lip duge mo ti & trén,
d€ diéu chinh dic tinh vé d¢ hoa tan, chiu nhiét hoic vé dién. Trong truong hop nay,
copolyme c6 thé 1a copolyme ngiu nhién, kh6i hoic ghép, va ciing c6 thé 1a polyme c6
céu tric trung gian cha ching, vi du, copolyme ngiu nhién c6 cdc dic tinh cla
copolyme khéi. Hon nifa, polyme hogc oligome dugc st dung trong sing ché c6 thé cé
phan nhdnh & mach chinh, do d6 polyme hoac oligome c6 thé c6 ba hodc nhidu ddu

mach.
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[Cong thitc héa hoc 25]

R
0. 0. N, |
R _ R R R R R R 07{ N‘ IN N\ ,N N\ IN
T A e e T ol Can Sl O
R R " R R R R R R R R
{C13) (C14) (C15) (c16) (€17) (C18) (C19) (C20)

"Hoén hop chita hop chét truyén 13 trong c6 nhém thé c6 kha nang polyme héa"
theo sdng ch& c6 thé chita thém chat khoi mao polyme héa. Chét khoi mao phan tng
polyme héa nay c6 thé 1a hop chét bat ky thé hién kha nang polyme héa nhém thé, cé

kha nang polyme héa béang cdch sit dung nhiét, 4nh séng, vi séng, chiéu tia, chim dién
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tir hodc twong tw, va khong c6 gidi han cu thé. Tuy nhién, hop chat boc 16 phéan tng
polyme héa bing céch chiéu tia sdng va/hodc gia nhiét 13 duoc uu tién, va hop chat

khoi mao phan ting polyme héa duéi tdc dung ctia nhiét 13 duoc uu tién hon.

Déi v6i chat khoi mao polyme héa, muéi oni 12 duge wu tién 1am hop chét khoi
mao phdn tng polyme héa bing c4ch chiéu tia sing va/hodc gia nhiét, hoic hop chat

khoi mao phan ting polyme héa duéi tdc dung cia nhiét.

o] day, mudi oni theo sdng ché& c6 nghia 13, vi du, hop chét bao gbm cation nhu
sulfoni, iot, carben, selen, amoni, phospho, hoac bismut, va anion d6i. Anion d6i nay 12
giong nhu anion d6i clia hop chét ion dugc mo ta trong vat liéu diing trong Iinh vuc

dién tt hitu co theo sdng ché€ nhu dugc mo ta & trén.

Céc vi du vé ion sulfoni bao gém céc triarylsulfoni nhu triphenylsulfoni, tri-p-
tolylsulfoni, tri-o-tolylsulfoni, tris(4-metoxyphenyl)sulfoni, 1-naphtyldiphenyl-sulfoni,
2-naphtyldiphenylsulfoni,  tris(4-flophenyl)sulfoni,  tri-1-naphtylsulfoni,  tri-2-
naphtylsulfoni, tris(4-hydroxyphenyl)sulfoni, 4-(phenylthio)phenyl-diphenylsulfoni, 4-
(p-tolylthio)phenyldi-p-tolylsulfoni, 4-(4-metoxyphenylthio)-phenylbis(4-
metoxyphenyl)sulfoni, 4-(phenylthio)phenylbis(4-flophenyl)sulfoni, 4-
(phenylthio)phenylbis(4-metoxyphenyl)sulfoni, 4-(phenylthio)phenyldi-p-tolylsulfoni,
bis[4-(diphenylsulfonio)phenyl]sulfua, bis[4-{bis[4-(2-hydroxyetoxy)phenyl]-
sulfonio}phenyl sulfua, bis{4-[bis(4-flophenyl)sulfonio]phenyl}sulfua, bis{4-[bis(4-
metylphenyl)sulfonio]phenyl}sulfua, bis {4-[bis(4-metoxyphenyl)sulfonio]-
phenyl}sulfua, 4-(4-benzoyl-2-clophenylthio)phenylbis(4-flophenyl)sulfoni,  4-(4-
benzoyl-2-clophenylthio)phenyldiphenylsulfoni,  4-(4-benzoylphenylthio)phenylbis-(4-
flophenyl)sulfoni, 4-(4-benzoylphenylthio)phenyldiphenylsulfoni, 7-isopropyl-9-oxo-
10-thia-9,10-dihydroantraxen-2-yldi-p-tolylsulfoni,  7-isopropyl-9-oxo-10-thia-9,10-
dihydroantraxen-2-yldiphenylsulfoni, 2-[(di-p-tolyl)sulfonio]-thioxanthon, 2-
[(diphenyl)sulfonio]thioxanthon, 4-[4-(4-tert-butylbenzoyl)phenylthio]-phenyldi-p-
tolylsulfoni, 4-[4-(4-tert-butylbenzoyl)phenylthio]phenyldiphenylsulfoni, 4-[4-
(benzoylphenylthio) Jphenyldi-p-tolylsulfoni, 4-[4-(benzoylphenylthio)]phenyldipheny]-
sulfoni, 5-(4-metoxyphenyl)thiantren, 5-phenylthiantren, 5-tolylthiantren, 5-(4-
etoxyphenyl)thiantren, va 5-(2,4,6-trimetylphenyl)thiantren; cdc diarylsulfoni nhu
diphenylphenaxylsulfoni, diphenyl-4-nitrophenaxylsulfoni, diphenylbenzylsulfoni, va
diphenylmetylsulfoni; cic monoarylsulfoni nhu phenylmetylbenzylsulfoni, 4-
hydroxyphenylmetylbenzylsulfoni, 4-metoxyphenylmetylbenzylsulfoni, 4-
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axetocacbonyloxyphenylmetylbenzylsulfoni, 2-naphtylmetylbenzylsulfoni, 2-
naphtylmetyl-(1-etoxycacbonyl)etylsulfoni, phenylmetylphenaxylsulfoni, 4-
hydroxyphenylmetylphenaxylsulfoni, 4-metoxyphenylmetylphenaxylsulfoni,  4-
axetocacbonyloxyphenylmetylphenaxylsulfoni, ~2-naphtylmetylphenaxylsulfoni, 2-
naphtyloctadexylphenaxylsulfoni, va  9-antraxenylmetylphenaxylsulfoni;  cic
trialkylsulfoni nhu  dimetylphenaxylsulfoni, phenaxyltetrahydrothiophenium,
dimetylbenzylsulfoni, benzyltetrahydrothiophenium, va octadexylmetylphenaxyl-

sulfoni; va c4c chét tuong t, va cdc chét nay dugc mo ta trong cc tai lieu dudi day.

Déi v6i céc triarylsulfoni, séng ch€ My s6 4,231,951, séng ché My s6
4,256,828, don sdng ch& Nhat Ban s§ 7-61964, don sédng ché€ Nhat Ban s6 8-165290,
don sing ch€ Nhat Ban s6 7-10914, don sing ché Nhat Ban s6 7-25922, don sdng ché
Nhat Ban s6 8-27208, don séng ché Nhat Ban s6 8-27209, don sing ché Nhat Ban s6 8-
165290, don séng ch& Nhat Ban s6 8-301991, don sdng ché Nhat Ban s6 9-143212, don
sdng ch€ Nhat Ban s6 9-278813, don sdng ché€ Nhat Ban s6 10-7680, don sdng ché
Nhét Ban s6 10-287643, don séng ch€ Nhat Ban s6 10-245378, don sdng ché Nhat Ban
s6 8-157510, don sing ch€ Nhat Ban s6 10-204083, don sing ché Nhat Ban s& 8-
245566, don séng ch& Nhat Ban s6 8-157451, don sdng ché Nhat Ban s6 7-324069, don
séng ch€ Nhat Ban s6 9-268205, don sédng ché Nhat Ban s6 9-278935, don sdng ché
Nhat Bin s6 2001-288205, don sing ch€ Nhat Ban s6 11-80118, don séng ché Nhat
Ban s6 10-182825, don sdng ché Nhat Ban s& 10-330353, don sdng ché Nhat Ban s6
10-152495, don sdng ch& Nhat Ban s6 5-239213, don séng ché Nhat Ban s6 7-333834,
don séng ch€ Nhat Ban s6 9-12537, don sdng ché Nhat Ban s& 8-325259, don sdng ché
Nhat Ban s6 8-160606, don sing ché Nhat Ban s6 2000-186071 (Sing ché My s6
6,368,769), va céc tai liéu tuong tu; d6i véi cdc diarylsulfoni, don sdng ch& Nhat Ban
s6 7-300504, don sing ché Nhat Ban s6 64-45357, don sing ché Nhat Ban s 64-
29419, va cc tai liéu tuong tw; d6i véi cdc monoarylsulfoni, don sing ché Nhat Ban s6
6-345726, don sing ché Nhat Ban s6 8-325225, don sdng ché€ Nhat Ban s6 9-118663
(Séng ché My s6 6,093,753), don sdng ché Nhat Ban s6 2-196812, don sdng ché Nhat
Bin s6 2-1470, don sing ch€ Nhat Ban s6 2-196812, don sing ch& Nhat Ban s6 3-
237107, don sdng ch€ Nhat Ban s6 3-17101, don sdng ché Nhat Ban s6 6-228086, don
sdng ch€ Nhat Ban s6 10-152469, don sdng ché Nhat Ban s6 7-300505, don séng ché
Nhat Ban s6 2003-277353, don sing ché Nhat Ban s6 2003-277352, va céc tai litu
tuong ty; d6i véi céc trialkylsulfoni, don sing ché Nhat Ban s6 4-308563, don sing ché
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Nhat Ban s6 5-140210, don sang ché& Nhat Ban s6 5-140209, don séng ché Nhat Ban s6
5-230189, don sdng ch& Nhat Ban s6 6-271532, don sang ché Nhat Ban s6 58-37003,
don sdng ch€ Nhat Bén s6 2-178303, don sdng ché€ Nhat Ban s6 10-338688, don sing
ch€ Nhat Ban s6 9-328506, don séng ché Nhat Ban s6 11-228534, don sing ché Nhat
Ban s6 8-27102, don sing ché& Nhat Ban s6 7-333834, don sing ché& Nhat Ban s6 5-
222167, don sdng ch€ Nhat Ban s6 11-21307, don séng ché Nhat Ban s6 11-35613,
sdng ché My s6 6,031,014, va c4c tai liéu tuong ty c6 thé duoc dé cap.

Céc vi du vé ion iot bao gébm diphenyliot, di-p-tolyliot, bis(4-dodexylphenyl)iot,
bis(4-metoxyphenyl)iot, (4-octyloxyphenyl)phenyliot, bis(4-dexyloxyphenyl)iot, 4-(2-
hydroxytetradexyloxy)phenylphenyliot, 4-isopropylphenyl(p-tolyl)iot,
isobutylphenyl(p-tolyl)iot, va cic chét tuong tu. Cdc chdt nay dugc mo ta trong tii liéu
Macromolecules, 10, 1307 (1977), don sédng ch& Nhat Ban s6 6-184170, sdng ché My
s6 4,256,828, sdng ché€ My s6 4,351,708, don séng ché Nhat Ban s6 56-135519, don
sdng ch€ Nhat Ban s6 58-38350, don sdng ché Nhat Ban s6 10-195117, don séng ché
Nhat Ban s6 2001-139539, don séng ché Nhat Ban s6 2000-510516, don sing ché Nhat
Bén s6 2000-119306, va c4c tai liéu tuong tu.

Céc vi du vé cation carben bao gém cic triarylcacboni nhu cation

triphenylcarben, cation tri(metylphenyl)carben, va cation tri(dimetylphenyl)carben.

Cédc vi du vé€ ion selen bao gém céc triarylselen nhu triphenylselen, tri-p-
tolylselen, tri-o-tolylselen, tris(4-metoxyphenyl)selen, 1-naphtyldiphenylselen, tris(4-
flophenyl)selen, tri-1-naphtylselen, tri-2-naphtylselen, tris(4-hydroxyphenyl)selen, 4-
(phenylthio)phenyldiphenylselen, va  4-(p-tolylthio)phenyldi-p-tolylselen;  cdc
diarylselen nhu diphenylphenaxylselen, diphenylbenzylselen, va diphenylmetylselen;
cdc monoarylselen nhu phenylmetylbenzylselen, 4-hydroxyphenylmetylbenzylselen,
phenylmetylphenaxylselen, 4-hydroxyphenylmetylphenaxylselen, va 4-
metoxyphenylmetylphenaxylselen; cdc trialkylselen nhu dimetylphenaxylselen,
phenaxyltetrahydroselenophenium,  dimetylbenzylselen,  benzyltetrahydroseleno-
phenium, va octadexylmetylphenaxylselen; va céc chét tuong tu. C4c chét ndy dugc mo
ta trong tai liéu Pon Sdng ch& Nhat Ban s6 50-151997, don sdng ché& Nhat Ban s6 50-
151976, don sdng ch€ Nhat Ban s6 53-22597, va céc tai liéu tuong tu.

Céc vi du v€ ion amoni bao gdm céc tetraalkylamoni nhu tetrametylamoni,

etyltrimetylamoni, dietyldimetylamoni, trietylmetylamoni, tetraetylamoni, trimetyl-n-
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propylamoni, trimetylisopropylamoni, trimetyl-n-butylamoni, trimetylisobutylamoni,
trimetyl-t-butylamoni, trimetyl-n-hexylamoni, dimetyldi-n-propylamoni,
dimetyldiisopropylamoni, dimetyl-n-propylisopropylamoni, metyltri-n-propylamoni, va
metyltriisopropylamoni; cdc pyrolidin nhw N,N-dimetylpyrolidin, N-etyl-N-
metylpyrolidin, va N,N-dietylpyrolidin; cdc imidazolin nhu N,N'-dimetylimidazolin,
N,N'-dietylimidazolin, N-etyl-N'-metylimidazolin, 1,2,3-trimetylimidazolin, 1,3,4-
trimetylimidazolin, 1,3-dietyl-2-metylimidazolin, 1,3-dietyl-4-metylimidazolin, va
1,2,3,4-tetrametylimidazolin; cac tetrahydropyrimidin nhu N,N'-
dimetyltetrahydropyrimidin, N,N'-dietyltetrahydropyrimidin, N-etyl-N'-
metyltetrahydropyrimidin, va 1,2,3-trimetyltetrahydropyrimidin; céc morpholin nhu
N,N'-dimetylmorpholin, N-etyl-N-metylmorpholin, va N ,N-dietylmorpholin; c4c
piperidin nhu N,N-dimetylpiperidin, N-etyl-N'-metylpiperidin, va N,N'-dietylpiperidin;
cdc pyridin nhu N-metylpyridin, N-etylpyridin, N-n-propylpyridin, N-isopropylpyridin,
N-n-butylpyridin, N-benzylpyridin, va N-phenaxylpyridin; c4c imidazol nhu N,N'-
dimetylimidazol, N-etyl-N-metylimidazol, = N,N'-dietylimidazol, 1,2-dietyl-3-
metylimidazol, 1,3-dietyl-2-metylimidazol, va 1-metyl-3-n-propyl-2,4-
dimetylimidazol; c4c quinolin nhu N-metylquinolin, N-etylquinolin, N-n-
propylquinolin, N-isopropylquinolin, N-n-butylquinolin, N-benzylquinolin, va N-
phenaxylquinolin; c4c isoquinolin nhu N-metylisoquinolin, N-etylisoquinolin, N-n-
propylisoquinolin, N-isopropylisoquinolin, N-n-butylisoquinolin, N-benzylisoquinolin,
va  N-phenaxylisoquinolin; c4c  thiazon nhu benzylbenzothiazon, va

phenaxylbenzothiazon; va c4c acridin nhu benzylacridin, va phenaxylacridin.

Cdc chdt nay duge mo ta trong tai liéu Séng ché My s6 4,069,055, sing ché
Nhét Ban s6 2519480, don sdng ché Nhat Ban s6 5-222112, don s4ng ché Nhat Ban s6
5-222111, don sdng ch& Nhat Ban s6 5-262813, don sdng ch& Nhat Bén s6 5-255256,
don séng ch€ Nhat Ban s6 7-109303, don sing ché Nhat Ban s6 10-101718, don sing
ché Nhat Ban s6 2-268173, don sang ché Nhat Ban s6 9-328507, don sdng ché Nhat
Ban s6 5-132461, don sdng ché Nhat Ban s6 9-221652, don sing ch& Nhat Ban s6 7-
43854, don sing ch€ Nhat Ban s6 7-43901, don sdng ché& Nhat Ban s6 5-262813, don
sdng ché Nhat Ban s6 4-327574, don sdng ché Nhat Ban s6 2-43202, don sdng ché
Nhét Ban s6 60-203628, don séng ché Nhat Ban s6 57-209931, don sang ché Nhat Ban
$6 9-221652, va céc tai liéu tuong tu.
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Cic vi du vé ijon phospho bao gém cdc tetraarylphospho nhu
tetraphenylphospho, tetra-p-tolylphospho, tetrakis(2-metoxyphenyl)phospho,
tetrakis(3-metoxyphenyl)phospho,  va tetrakis(4-metoxyphenyl)phospho;  céc
triarylphospho nhu triphenylbenzylphospho, triphenylphenaxylphospho,
triphenylmetylphospho, va triphenylbutylphospho; c4c tetraalkylphospho nhu
trietylbenzylphospho, tributylbenzylphospho, tetraetylphoshpo, tetrabutylphospho,
tetrahexylphospho, trietylphenaxylphospho, va tributylphenaxylphospho; va cic chat
tuong tu.

Céc chét nay dugc mo ta trong tai lieu Pon Sing ché Nhat Ban s6 6-157624,
don sdng ch€ Nhat Ban s§ 5-105692, don sdng ch& Nhat Ban s6 7-82283, don sang ché&
Nhat Ban s6 9-202873, va céc tai liéu tuong tu.

Céc vi du vé ion bismut dugc m6 ta trong tai liéu, vi du, don sdng ch& Nhat Ban
s6 2008-214330.

Mudi oni dugc st dung trong sdng ché bao gdm cation d6i va anion d6i dugc
mo ta & trén. Khong c6 gidi han cu thé vé két hop nay mién 12 n6 két hop véi dién tich
can bang. Tuy nhién, dé gidm dién 4p van hanh ctia bo phan EL hitu co qua viéc oxy
h6éa mot dién tr cha hop chét truyén 18 trong, ion axit flophosphoric nhu PF6™ va
PFsOH; ion axit alkylflophosphoric dwgc flo héa nhu [(CF:CR,)sPFs],
[(CE:CE:CF2)sPEs],  [((CFs):CF)sPFs], [((CF3):CF):PF4], [((CF3).CFCF.)sPFs]" va
[((CF3)2CFCF2).PFs4]; ion axit boric nhu BFs, B(CsFs)s, vd B(CsH4CFs)s; va ion axit
floantimonic nhu SbFs™ va SbFsOH" 1a dugc wu tién, va dé tao thanh mang méng hop
chét truyén dién tich c6 nhém the c6 kha nang polyme héa & nhiét do thép, céc hén
hop véi céc cation nhu sulfoni, iot, carben, va amoni 13 duoc wu tién hon. dé kéo dai
tudi tho ctia bo phan EL hitu co, cdc két hop gém céc cation carben hodc amoni véi ion
axit boric nhu B(CsFs)s~ va B(CsHsCF3)47; ion axit floantimonic nhu SbFe va SbFsOH;
ion axit flophosphoric nhu F¢ va PFsOH'; va ion axit alkylflophosphoric duge flo héa
nhu  [(CF:CF)sPFs],  [(CF:CF.CR2)sPFs],  [((CF3).CF)sPFs];, [((CF3).CF).PF4],
[((CF3).CFCF,)3PFs] va [((CF3)2CFCF,).PF4]" 14 duoc vu tién hon.

Cu thé 13, d€ 1am cht khoi mao polyme héa, ngay c4 trong s6 cdc muéi oni, cc
hop chét ion c6 cation d6i dugc chon tir nhém bao gém carbocation, cation nito, cation
OXy, va cation ¢4 kim loai chuyén tiép, tiic 13, c4c hop cht ion dugc mé ta cho vat lieu

dung trong linh vyc dién ti hitu co theo sing ché dugc mo ta & trén, 12 dugc wu tién.
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(Dung moi)

Khong c6 gi6i han cu thé vé dung moi dé diéu ché chat 16ng phi dé tao thanh
16p dugc polyme héa nay, nhung céc vi du cu thé bao gém céc rugu nhu metanol,
etanol, va rugu isopropylic; c4c alkan nhu pentan, hexan, va octan; cdc alkan vong nhu
xyclohexan; cdc dung moéi thom nhu benzen, toluen, xylen, mesitylen, tetralin, va
diphenylmetan; cic ete béo nhu etylen glycol dimetyl ete, etylen glycol dietyl ete, va
propylen glycol-1-monometyl ete axetat; cdc ete thom nhu 1,2-dimetoxybenzen, 1,3-
dimetoxybenzen, anisol, phenethol, 2-metoxytoluen, 3-metoxytoluen, 4-metoxytoluen,
2,3-dimetylanisol, va 2,4-dimetylanisol; cdc este béo nhu etyl axetat, n-butyl axetat,
etyl lactat, va n-butyl lactat; cic este thom nhu phenyl axetat, phenyl propionat, metyl
benzoat, etyl benzoat, propyl benzoat, va n-butyl benzoat; cic dung moi gbc amit nhu
N,N-dimetylformamit va N,N-dimetylaxetamit; ciing nhu dimetyl sulfoxit,
tetrahydrofuran, axeton, cloroform, metylen clorua, va céc chét tuong tu. Céc vi du
dugc uu tién bao gébm cdc dung moi thom, c4c ete béo, cic ete thom, cic este béo, va

cac este thom.

Chét bat ky trong s6 céc chat ndy c6 thé dugc sir dung mot minh, hoic két hop
bat ky hai hodc nhiéu loai véi ty 1¢ bét ky cling c6 thé dugc sir dung.
(Ty 1&)

Ty 1¢ cla chét khoi mao polyme héa dugc st dung trong sdng ché duge wu tién
1a tr 0,01% dén 100% khdi lugng, t6t hon 1a tir 0,05% dén 50% khéi Iugng, va t6t nhat
la tir 0,1% dén 100% khdi lugng, tinh theo 100 phén hgp chét truyén 15 tréng c6 nhém
th€ c6 kha nang polyme héa. Néu ty 1¢ clia chét khoi mao polyme héa 1a 0,01% kh6i
lugng hodc nhé hon, thi phan ing polyme héa khong thuc hién dugc mot cich ddy dd,
va néu ty 1¢ nay la 100% khdi lugng hoac 16n hon, thi chat lugng mang c6 xu huéng
giam di.

[L6p phit quang, nén, catot, anot, 16p truyén dién tlr, va 16p phun dién tir]

Lép phét quang, nén, catot, anot, 16p truyén dién tl, va 16p phun dién ti dugc
tao thanh trong bo phan EL hitu co clia phuong 4n thi hai theo séng ché 1a giéng nhu
trong phuong 4n thit nhit dugc moé ta & trén, va cc vi du duge wu tién vé ching, céc
phuong phép dé tao 16p, va tuong tu ciing giéng nhu trong phuong 4n thi nhat. Vi vay,
phén mo ta vé 16p phét quang, nén, catot, anot, 16p truyén dién tir va 16p phun dién tir
theo phuong &n thit nhat dugc mo ta & trén ciing dugc 4p dung cho phuong 4n thi hai.
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[Phuong phép tao mang mong]

D€ tao thanh céc 16p khic nhau trong b6 phan EL hitu co clia phuong 4n thit
nhét va thit hai dugc mo ta & trén, céc 16p c6 thé dugc tao thanh bing céch, vi du, tao
céc 16p bang phuong phép phii dung dich phti chita vat liéu ding trong linh vuc dién to
hitu co lén nén mong muén bing phuong phdp di biét nhu phuong phép in phun,
phuong phép dic, phuong phédp nhing, phuong phép in nhu in ndi, in khic chim, in
offset, in lit6, in ofset ndi ngugc, in Iuéi hoic in 6ng déng, hoic phuong phdp pht
quay.

Hon nita, n€u mang méng duoc tao thanh bing phuong phip phii nhu duge mo
ta ¢ trén dugc cho 1am phan ng polyme héa bing cich chiéu tia, xir Iy nhiét, hoic
phuong phdp tuong ty, thi d6 hda tan ctia 16p phi c6 thé duge cai bién (xi 1§). Vi hoat
dong nay dugc lap di lap lai, nén c6 thé tao da 16p cho bd phan EL hitu co bang phuong
phép phu.

Phuong phép phi nhu dugc mo ta & trén c6 thé duge tién hanh thong thudng &
nhiét d¢ nam trong khong tir -20°C dén +300°C, t6t hon 1a tir 10°C dén 100°C, va duoc
déc biét vu tién 1a tir 15°C dén 50°C.

Hon nita, trong quy trinh chi€u 4nh sdng, nguén sdng nhu dén thity ngan 4p suat
thdp, den thily ngan 4p sudt trung binh, dén thity ngan 4p suét cao, dén thily ngan 4p suat
cyc cao, dén halogen kim loai, dén xenon, dén huynh quang, diot phat quang, hoic 4nh
sdng mat trdi c6 thé duge sir dung. Xir 1y gia nhiét c6 thé dugc tién hanh trén dia néng
hodc trong 16, va c6 thé duoc tién hanh & nhiét do nim trong khoang tir 0°C dén +300°C,
t6t hon 1a tir 20°C dén 250°C, t6t hon 1a tir 50°C dén 200°C, v t6t hon nita 13 tir 70°C dén
150°C. & nhiét d9 thdp, c6 nhugc diém 12 phan ing héa rin khong thuc hién dugc mot
céch hoan toan, va dung moi vin con lai, va két qué 13, tudi tho clia bo phan EL hitu co
giam di. O nhiét do cao, c6 khé khan khi sin xust b6 phan EL hitu co trén nén nhua. Hon
nifa, phin ting héa ran sau khi phii duge wu tién 1a chi tién hanh bing c4ch xit Iy nhiét, dé
kéo dai ctia tudi tho clia b phan EL hitu co.

[Mau cla dnh sdng phat ra]

Mau clia 4nh séng phét ra trong bo phan EL hitu co theo sang ché& khong bi giéi
han cu thé, nhung bo phéan phit xa 4nh sdng tring dugc wu tién vi b0 phan nay cé thé

dugc sir dung trong céc thi€t bi chi€u sdng khic dé chi€u sang trong nha, chi€u sang
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ngi thét xe, dén chi€u sdng nén ding cho déng hé hoac c4c thiét bi tinh thé 1ng, va céc

thi€t bi tuong tu.

Déi v6i phuong phép d€ tao thanh bo phan phét xa 4nh séng tring, vi hién nay
rdt kho hién thi phdt xa 4nh sdng tring v6i mot loai vat liéu, phat xa 4nh sdng tring thu
dugc bang cich phét xa dong thdi nhiéu miu 4nh sdng phét xa sir dung nhiéu vat lieu
phét xa dnh séng, va tron mau. Khong c6 giéi han cu thé v& hop phin gém nhiéu mau
cla 4nh séng phit xa, nhung cdc vi du bao gém hop phén chita ba buée séng phdt xa
t6i da cha mau xanh duong, mau xanh 14 va mau dd, va hop phan sir dung méi lien
quan ctia cdc mau b6 sung nhu miu xanh dwong va vang, hodc vang-xanh 14 va mau

cam, va bao gom hai budc séng phét xa t6i da.

Hon nita, viéc kiém sodt mau clia 4nh sdng pht xa c6 thé dugc tién hanh bing

céch diéu chinh loai va lugng vat lieu l4n quang.
<Bo¢ phan hién thi, Thiét bi chi€u séng, va Thiét bj hién thi>

Bo phan hién thi theo sdng ché c6 dac tinh 12 by phan hién thi nay bao gém bo

phan EL hitu co theo sdng ché dugc mo ta & trén.

Vi du, n€u b phan EL hitu co theo sdng ché duge st dung 1am bo phan tuong
tng v6i mdi diém anh (pixel) c6 mau dd, mau xanh 14 va mau xanh duong (RGB: red-

green-blue), thi thu dugc bo phan hién thi mau.

Déi véi anh tao thanh, c6 khi nang mot kiéu ma tran don gian trong d6 bo phan
EL hitu co cd nhéan dugc b8 trf trong mot bang duge diéu khién tryuc tiép bdi mot dien cuc
xir Iy trong hinh thic ma tran, va kiéu ma trn hoat dong trong d6 mang méng ban din
dugc xir 1§ va diéu khién trong mdi by phan. Véi kiéu cdu tric don gin, nhung vi sy han
ch€ vé s6 lugng diém anh theo chiéu doc, nén kiéu don gin nay dugc st dung dé hién
thi cdc ky ty va tuong tu. Kiu céu tric hoat dong c6 do chinh x4c cao, thu dugc anh
sdng ngay ca véi dién dp diéu khién thap va dong dién nhod, kiéu cfu tric nay duge sit

dung cho céc thiét bi hién thi c6 do6 phan giai cao.

Hon nita, thi€t bi chi€u sdng theo sdng ch& c6 dic tinh Ia thiét bi chiéu sing
chira bo phan EL hitu co theo sing ch€ dugc mo ta & trén. Hon nita, thiét bi hién thi
theo sdng ch€ c6é dac tinh 1a thiét bi hién thi ndy bao gém thi€t bi chiéu sing va bo
phén tinh thé 16ng 1am don vi hién thi. Thiét bi hién thi theo sing ché ciing c6 thé 1a

thiét bi hién thi si dung thiét bi chi€u séng theo sdng ch€ duoc dé cap & trén 1am dén
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chi€u sdng nén (nguén phat xa 4nh sdng tréng), va st dung bo phan tinh thé 16ng 1am
don vi hién thi, tic 13, thiét bi hién thi tinh thé 16ng. Noi dung nay 13 giéng nhu di bist
trong céc thiét bi tinh thé 16ng, ngoai trir 12 chi c6 dén chi€u séng nén dugc thay bing
thiét bi chi€u sdng theo sdng ché, va cdc k§ thuat d biét c6 thé duoc t4i trién khai cho
bo phén tinh thé 16ng.

Vi du thuc hién siang ché

Sau day, sédng ch€ s& dugc mo ta cu thé hon qua céc vi du, nhung cin phai hiéu

ring pham vi cta séng ch€ khong bi gi6i han & c4c vi du ny.
Vidul
(Pénh gia kha nang polyme héa)

Dung dich phli dugc chuén bi bang c4ch tron dung dich toluen (400 pl) chia
hop chét 1 (4,5 mg) nhu dugc thé hién duéi day va dung dich etyl axetat (100 pl) chita
hop chat ion 1 (0,45 g) nhu duoc thé hién duéi day, dugc phti quay trén dia thach anh &
téc do 3000 vong/phit. Sau d6, dia thach anh dugc phli dugc gia nhiét trén dia néng &
nhiét do 120°C trong 10 phit d€ thyc hién phan ng polyme héa. Sau khi gia nhiét, dia
thach anh ndy dugc nhing trong mét phit trong hén hop dung moi gém toluen:etyl
axetat (4:1), va dugc rira. Ty 1¢ mang con lai dugc tinh tir ty 1& clia cdc chét hdp thu
(Abs) c6 budc séng hép thu t6i da (Amax) trong phd UV-vis thu dugc truc va sau khi
ria.

Trudc khi rlira: Amax=383 nm, Abs=0,229

Sau khi rira: Amax=383 nm, Abs=0,228

Ty 1¢ mang cdn lai (%)=Abs sau khi réa/Abs truéc khi
rra*100=0,228/0,229%100=99,6
[Cong thitc héa hoc 26]

Hop chiat 1 (Mw = 8200, Mw/Mn = 1,44, n 1a s6 nguyén 1 hoac lé’n‘ho’n)
[Cong thitc hda hoc 27]
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Hop chét ion 1

Vidu?2

Ty 1¢ mang con lai dugc tinh t4t ca theo c4ch giéng nhu trong Vi du 1, ngoai trix
12 nhi¢t 4o gia nhiét trén dia néng dugc dit & nhiét do 180°C.
Vidu 3

Ty 1¢ mang con lai dugc tinh tat c4 theo céch gidng nhu trong Vi du 1, ngoai trir
1a hop chét ion 2 nhu dugc thé hién duéi day duge sir dung thay cho hop chét jon 1.
[Cong thitc hda hoc 28]

Hop chét ion 2

Vidu 4

Ty 1¢ mang con lai dugc tinh t4t c4 theo c4ch gidng nhu trong Vi du 3, ngoai trir
12 nhiét do gia nhiét trén dia néng dugc dit & nhiét do 180°C.
Vi du so snh 1 |

Ty 1¢ mang con lai dugc tinh tat ca theo cdch gi6ng nhu trong Vi du 1, ngoai trix
12 hop chét ion 3 nhu dugc thé hién duéi day duge st dung thay cho hop chat ion 1.
[Cong thitc héa hoc 29]

Hop chit ion 3

OO

Vidu so sanh 2
Ty 1¢ mang con lai dugc tinh tat ca theo cdch giéng nhu trong Vi du so sénh 1,

ngoai trir 1a nhiét d6 gia nhiét trén dia néng dugc dat & nhiét d6 180°C.
Vidu so sanh 3
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Ty 1&¢ mang con lai dugc tinh tat ca theo c4ch giéng nhu trong Vi du 1, ngoai trir
1a hop chét ion 4 nhu dugc thé hién dudi day dugc st dung thay cho hop chat ion 1.
[Cong thitc héa hoc 30]

\ )—5— f 84~
-0t

Hop chit ion 4
Vidu so sdnh 4

Ty 1é mang con lai dugc tinh tat ca theo cdch gi6ng nhu trong Vi du so sénh 3,

ngoai trit 1a nhi¢t do gia nhiét trén dia néng duoc dit & nhiét d6 180°C.
Vidu so sanh 5

Ty 1¢ mang con lai dugc tinh tat c theo cdch giéng nhu trong Vi du 1, ngoai trit
1a hop chét ion 5 nhu dugc thé hién duéi day duge sir dung thay cho hop chét ion 1.

[Cong thitc héa hoc 31]
ShFg

W,
Hoes\ ©

Hop chétion 5
Vidu so sdnh 6

Ty 1& mang con lai dugc tinh tét ca theo cich giéng nhu trong Vi du so sénh 5,
ngoai trit 1a nhiét do gia nhiét trén dia néng dugc dit & nhiét do 180°C.

Céc két qua dénh gi4 cdc ty 16 mang con lai thu dugc & nhiét d6 120°C va 180°C
st dung céc hop chét ion khdc nhau dugc tém tit trong Bang 1. C6 thé th4y ring néu
céc hop chat ion theo séng ch€ dugc sir dung, thi hiéu qua dugc thé hién ngay ca &

nhiét d¢ thap, so véi trudng hop sir dung téc nhan xir Iy kiéu musi oni thong thudng.

Béng 1
Muc Ty 1&¢ mang con lai sau Ty 1& mang con lai sau
120°C — 10 phit (%) 180°C — 10 phit (%)
Vidul 99,6 99,6
Vidu?2 99,6 99,6
Vidu3 99,1 99,6
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Vidu4 99,1 99,6
Vidu sosédnh 1 5,2 99,1
Vi du so sdnh 2 52 99,1
Vi du so sanh 3 : 0,9 12,3
Vidu so sdnh 4 0,9 12,3
Vidu so sanh 5 65,8 95,0
Vidu so sdnh 6 65,8 95,0

Vidus

Trén nén thiy tinh ¢6 miu ITO c6 d6 rong 12 1,6 mm, dung dich phii duoc tao
ra bang céch tron dung dich toluen (400 pl) chia hop chit 1 (4,5 mg) va dung dich etyl
axetat (100 pl) chia hop chat ion 1 (0,45 g), dugc phii quay trén nén thiy tinh ndy &
t6c do 3000 vong/phiit. Quy trinh thlt nghiém tiép theo dugc ti€n hanh trong moi
truong nito kho. Sau d6, nén thiy tinh ndy duge gia nhiét trén dia néng & nhiét do
180°C trong 10 phiit dé héa ciing céc hgp chat, va nhd d6 16p phun 18 trong (40 nm)
dugc tao thanh.

Sau d6, dung dich toluen (1,0% kh6i lugng) chita hén hop gém polyme 1 (75
phén kh6i lugng), polyme 2 (20 phan khéi lugng), va polyme 3 (5 phén khéi luong),
duge bi€u dién bsi cdc cong thic c4u tao nhu duge thé hién duéi day, duoc phi quay
trén 16p phun 16 tréng & t6c do 3000 vong/phiit. Nén thiy tinh niy dugc gia nhiét trén
dia néng & nhiét do 80°C trong 5 phiit, va nhd d6 16p phit quang polyme (do day 80
nm) dugc tao thanh. Trong khi d6, 16p phun 16 tréng va 16p phét quang c6 thé duge tao
16p ma khong hoa tan nhau.

[Cong thic héa hoc 32]

Polyme 1 Polyme 2 Polyme 3

trong d6 n biéu dién s6 nguyén 1 hoac 16n hon.
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Do d6, nén thiy tinh thu dugc ndy dugc chuyén vio may ling dong chan khong,
va céc dién cuc dugc tao thanh trén 16p phat quang theo thit ty 1a Ba (d6 day 3 nm) va
Al (d6 day 100 nm).

Sau khi tao thanh cédc dién cuc, nén dugc chuyén vao méi trudng nito khoé ma
khong ti€p xidc v6i khong phi, su boc kin duge thuc hién bing cdch dén 16p thiy tinh
boc kin, 1a thiy tinh khong kiém 0,7 mm c6 c4c 16 khoét 0,4 mm trén d6, va nén thiy
tinh méu ITO trén nén nay ma sir dung nhya epoxy c6 thé déng rin nhd 4nh sing. Vi
véy, b6 phéan EL hitu co trong lugng phén ti cao c6 céu triic da 16p dugc san xuét. Quy
trinh thir nghiém tiép theo dugc ti€n hanh & nhiét do trong phong (25°C) trong khong
khi.

bién 4p dugc sir dung bing céch sir dung ITO cta b¢ phan EL hitu co nay 1am
dién cyc duong va Al lam dién cyc am, va phét xa d4nh sdng mau xanh 14 dugc quan st
& dién 4p khoang 3 V. Hiéu qua clia dong dién & d6 sang 14 5000 cd/m? 12 9,1 cd/A, va
dién 4p van hanh 1a 4,9 V. Hon nifa, d6i v6i dic tinh tudi tho, dong dién hing dinh &
mat d6 dong 1a 13 mA/cm? duge st dung, va nira tudi tho clia d6 sdng duoc tinh, va

duogc phét hién 1a 340 gio.
Vidu so sanh 7

B6 phan EL hitu co trong lugng phén tir cao ¢6 cdu tric da 16p duogc san xust tat
cd theo cdch gi6ng nhu trong Vi du 5, ngoai trit 1a hgp chét ion 1 dugc thay bing hop
chét ion 3. Dién 4p dugc st dung béng céch sit dung ITO chia bo phan EL hitu co nay
lam dién cyc dwong va Al lam dién cuc 4m, va phét xa 4nh sdng mau xanh 14 duoc
quan sit & dién 4p khoang 3,5 V. Hiéu qua cha dong dién & do séng 13 5000 cd/m? 12
6,9 cd/A, va dién 4p van hanh 14 5,9 V. Hon nita, d6i vé6i déc tinh tudi tho, dong dién
hang dinh & mat d¢ dong 12 14 mA/cm? dugc 4p dung, va nita tudi tho clia do sang dugc
tinh, va dugc phat hién 1a 70 gi¢. So véi Vi du 5, dién dp van hanh cao hon, va nira tudi

tho cuia do sdng ciing gidm dang ké.
Vidu 6 (dac tinh ctia Bo phan EL hitu co)
San xuat Bo phan EL hitu co

Trén nén thay tinh ¢6 mau ITO cé do rong 14 1,6 mm, dung dich phi dugc diéu
ch€ bang céch hoa tan hop chat 1 (3,9 mg) nhu dugc thé hién duéi day va hop chét 2
(0,6 mg, trong luong phan tir trung binh trong luong (Mw) 247,000, Mw/Mn=1,65, Mn

biéu dién trong lugng phan ti trung binh s6) nhu dugc thé hién dudi day trong toluen
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(1,2 ml), hoa tan chét khoi mao polyme héa (0,45 mg) dugc biéu dién bdi cong thiic
nhu dugc thé hién duéi day trong etyl axetat (100 ul), va tron céc dung dich nay, phu
quay & t6c d 3000 vong/phiit. Sau d6, nén thity tinh ndy dugc gia nhiét trén dia néng &
nhi¢t d¢ 180°C trong 10 phiit dé xir 1y céc hop chét, va nhd d6 16p phun 16 tréng (30
nm) dugc tao thanh.

[Cong thitc héa hoc 33]

Hop chét 1 Hop chat 2

Chét khoi mao polyme héa

Hon nifa, dung dich phli dugc di€u ché€ bang cdch hoa tan hop chét 3 (4,5 mg,
trong lugng phén tir trung binh trong lugng 5,700 Mw/Mn=1,94) nhu dugc thé hién
dudi day trong toluen (1,2 ml), hda tan chét khoi mao phéan ting polyme héa nhu dugc
biéu dién & trén (0,45 mg) trong etyl axetat (100 pl), va tron céc dung dich nay, pha
quay & téc d¢ 3000 vong/phiit. Sau d6, nén thity tinh nay dugc gia nhiét trén dia néng &
nhi¢t d6 180°C trong 10 phiit d€ xir 1§ hop chét nay, va nhd d6 16p truyén 18 tréng (30
nm) dugce tao thanh,

[Cong thitc héa hoc 35]

Hop chit 3
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Sau d6, nén thly tinh thu dugc ndy dugc chuyén vao méy ling dong chan
khong, va 16p phit quang dugc tao thanh bang céch ling dong CBP+Ir(piq)s (40 nm),
BAlq (10 nm), Algs (30 nm), LiF (d¢ day 0,5 nm), va Al (d6 day 100 nm) theo thi tu
nay.

CBP: 4,4'-Bis(carbazol-9-yl)-biphenyl

Ir(piq)s: Tris(1-phenylisoquinolin)iridi

BAlg: Bis(2-metyl-8-hydroxyquinolinato)(4-biphenyloxolato)alumin

Algs: Phitc chit nhom (Tris(8-hydroxyquinolinato)alumin(III))

Sau khi tao thanh céc dién cuc, nén dugc chuyén vio méi trudng nito kho ma
khong ti€p xtc véi khong phi, va sy bao kin dugc tién hanh bing cdch bao kin trong
16p thiy tinh bao kin, 1 thay tinh khong kiém 0,7 mm c6 céc 16 khoét 0,4 mm trén d6,
va nén ITO trén nén ndy ma sir dung nhya epoxy cé thé xir Iy bing 4nh sang. Vi vay,
b phén EL hitu co trong lugng phan tir cao ¢6 céu tric da 16p dugc san xust. Quy trinh
thit nghiém ti€p theo dugc ti€n hanh & nhiét d¢ trong phong (25°C) trong khong khi.

Dién dp duge sir dung bang céch sir dung ITO clia bo phan EL hitu co nay 1am
dién cyc duong va Al 1am dién cuc 4m, va phat xa 4nh sdng dd dugc quan sét & dién dp
khodng 4 V. Hiéu qué clia dong dién & do séng 1a 1000 cd/m? 13 7,2 cd/A. Pic tinh vé
dién 4p dugc do bang déng hé do dong dién siéu nhd 4140B san xuit bdi Hewlett
Packard Corp., va d0 sing phét xa dugc do sl dung thiét bi do d6 sang, Pritchard
1980B, san xuét bdi Photo Research, Inc.

Hon nita, d6i v6i dac tinh tudi tho, do sdng dugc do bing BM-7 san xust bdi
Topcon America Corp. trong khi dong dién hing dinh dugc 4p dung, va thoi gian cin
dé do sdng gidm di mot nlra so v6i do sdng ban ddu (1000 cd/m?) duge tinh, va duoc
phét hién 12 270 gio.

(Kiém nghiém sy tao 16p ctia Vi du 6)
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Tt ca céc 16p phun 15 tréng dugc tao thanh theo cling mot cach, ngoai trir 1a
ITO duge sir dung trong Vi du 6 dugc thay bing thach anh. Lép phun 15 tréng duge
nhing trong toluen trong mot phit, va su thay ddi cudng d6 phd hdp thu trudc va sau
khi nhing trong toluen dugc quan s4t. Phét hién ra ring 99,8% I6p nay vin dugc gitt
nguyén.

Lép truyén 16 tréng dugc tao thanh trén 16p phun 16 tréng theo cich gidng nhu
trong Vi du 1. Lép truyén 16 tréng dugc nhing trong toluen trong mot phit, va su thay
ddi cudng do phd hdp thu trudc va sau khi nhiing trong toluen duoc quan sét. 97,8%
16p nay véin dugc giit nguyén.

Vidu7

B0 phan EL hitu co dugc san xuét theo cdch giéng nhu trong Vi du 6, ngoai trir
12-16p truyén 16 tréng dugc tao thanh ma khong b8 sung chat khoi mao polyme héa
(0,45 mg). Dién &p duge skt dung bing céch st dung ITO clia bo phan EL hitu co ndy
lam dién cyc duong va Al 1am dién cyc am, va phét xa 4nh sdng d6 dugc quan sat thdy
¢ dién 4p khoang 3,5 V. Hiéu qua cha dong dién & d6 sdng 1000 cd/m? 1a 8,4 cd/A.
Hon nita, thoi gian cdn d€ d¢ séng gidm di mot nira so v6i do sang ban dau (1000

cd/m?) dugc do, va thdi gian 13 1020 gid.
(Kiém nghiém sy tao 16p ctia Vi du 7)

Tét ca 16p phun 16 tréng dugc tao thanh theo cling mot cich, ngoai trir 1a ITO
dugc sir dung trong Vi du 7 dugc thay bing thach anh. Lép phun 16 tréng dugc nhiing
trong toluen trong mot phiit, va sy thay déi cudng do phd hép thu trudc va sau khi
nhing trong toluen dugc quan sit. Phit hién ra ring 99,8% 16p nay vin duogc giit
nguyén.

Lép truyén 16 trng dugc tao thanh trén 16p phun 16 tréng theo cich gidng nhu
trong Vi du 2. Lép truyén 16 tréng dugc nhiing trong toluen trong mot phiit, va su thay
d6i cudng do phd hép thu truéc va sau khi nhiing trong toluen duoc quan sét. 97,2%
16p nay vén dugc git nguyén.

Vidu so sdnh 8

B0 phan EL hitu co dugc sdn xuét theo cdch gi6ng nhu trong Vi du 6, ngoai trir
12 16p phun 16 tréng (30 nm) dugc tao thanh bing céch chi sit dung hop chit 2 (4,5 mg)
thay cho hop chét 1 va hop chat 2 dugc sir dung trong Vi du 6, va diéu ché dung dich
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hén hop v6i chét khoi mao polyme héa. Dién 4p duge sit dung bing cach sit dung ITO
clia bo phan EL hitu co nay 1am dién cuc duong va Al lam dién cuc am, va phét xa 4nh
sdng d6 dugc quan sit & dién 4p khoang 6V. Hiéu qua clia dong dién & d6 séang 13 1000
cd/m?1a 1,3 cd/A.

Hon nita, thoi gian cén dé do sdng gidm di mot nilta so v6i do sdng ban ddu
(1000 cd/m?) dugc do, va thoi gian 13 12 gid.

(Kiém nghiém st tao 16p ctia Vi du so sdnh 8)

L6p phun 16 tréng duge tao thanh tit ci theo cling mot céch, ngoai. tru 1a ITO
dugc st dung trong Vi du so sdnh 8 dugc thay bing thach anh. Lép phun 15 tréng duoc
nhing trong toluen trong mot phit, va sy thay ddi cudng do phé hap thu trude va sau
khi nhing trong toluen dugc quan sit. Mang nay dugc gii lai véi ty 1& chi 14 2,8%, va
céu trdc dang 16p khong thé duoc tao thanh.

Néu hén hop tuong tng 12 chita hop chat truyén 16 tréng c6 nhém thé cé kha
nang polyme héa khong dugc sit dung trong hai 16p lién ké nhu trong Vi du so sdnh 8,
thi céu tric dang 16p khong thé dugc tao thanh, va hiéu suét phit quang va tudi tho
phét quang gidm di. Tuy nhién, n€u hén hop tuong tng 12 chita hgp chét truyén 16 tréng
c6 nhém th€ c6 kha nang polyme héa dugc st dung trong hai 16p lién ké nhu ciuqc thé
hién trong Céc vi du 6 va 7, thi cdu tric dang 16p d& dang dugc tao thanh, vi bo phan
c6 hiéu suét phdt quang tuyét voi va tudi tho phat quang tuyét voi ¢ thé dugc san xudt.
Hon nita, n€u chat khoi mao polyme héa duoc két hop vao 16p gan véi an6t hon nhu
trong Vi du 7, thi b phan c6 hiéu suét phit quang wu viét va tudi tho phit quang wu
viét c6 thé duoc san xudt.
Vidu8

Trén nén thiy tinh ¢6 mu ITO c6 d6 rong 1a 1,6 mm, dung dich phii dugc diéu
ch€ bang céch hoa tan hgp chit 4 (4,5 mg, Mw=7,700, Mw/Mn=1,45) nhu duoc thé
hién duéi day trong toluen (1,2 ml), hoa tan chat khoi mao phén dng polyme héa nhu
dugc thé hién & trén (0,45 mg) trong etyl axetat (100 ul), va tron cdc dung dich nay,
phi quay & t6c do 3000 vong/phit. Sau d6, nén thly tinh nay dwoc gia nhiét trén dia
néng & nhiét d6 180°C trong 10 phit dé xr 1y hgp chat, va nhd d6 16p phun 16 tréng (30

nm) dugc tao thanh.

[Cong thitc héa hoc 36]
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Hop chit 4
i B C4H9 7] A
: Q0 :
AT
L <4 n

Sau d6, dung dich phil dugc diéu ché bing céch tron hop chat 5 (4,5 mg,
Mw=10,800, Mw/Mn=1,52) nhu dugc thé hién duéi day va toluen (1,2 ml), phu quay
trén 16p phun 16 tréng & t6c d6 3000 vong/phit, va sau d6 nén thiy tinh nay dugc gia
nhi¢t trén dia néng & nhiét do 180°C trong 10 phiit dé xir Iy hop chat. Vi vay, 16p
truyén 16 trong (30 nm) duoc tao thanh.

[Cong thitc héa hoc 37]

Hop chit 5

p—

Sau d6, dung dich toluen (1,0% khéi lugng) chita hén hop gém polyme 1 (75
phén khéi lugng), polyme 2 (20 phan khéi lugng), va polyme 3 (5 phén khéi luong),
dugc biéu dién bdi c4c cong thirc c4u tao nhu dugc thé hién dusi day, dugc phii quay
trén 16p truyén 16 tréng & t6c do 3000 vong/phiit, va nén thily tinh nay duoc gia nhiét
trén dia néng & nhiét d6 80°C trong 5 phiit. Vi vay, 16p phit quang polyme (d¢ day 80
nm) dugc tao thanh. Trong khi d6, 16p truyén 18 tréng va 16p phat quang c6 thé duoc
tao 16p ma khong hoa tan nhau.

Hon nita, nén thay tinh thu dugc nay duogc chuyén vao mdy ling dong chan
khong, va cdc dién cuc dugc tao thanh trén 16p phat quang theo thit ty Ba (do day 3
nm) va Al (d6 day 100 nm).

Sau khi tao thanh cic dién cuc, nén dugc chuyén vao méi truong nito khoé ma
khong boc 16 ra khong phi, va tién hanh déng géi bing céch déng trong vo nang thlty
tinh, 1 thuy tinh khong kiém 0,7 mm c6 c4c 16 khoét 0,4 mm trén dé, va nén ITO trén

nén sit dung nhua epoxy c6 thé xit Iy bing 4nh sang. Vi vay, b phan EL hitu co trong
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lugng phén tir cao c6 cfu tric da 16p dugc san xuét. Quy trinh thir nghiém tiép theo
dugc ti€n hanh & nhiét d¢ trong phong (25°C) trong khong khi.

Dién 4p duoc sir dung bang céch st dung ITO cﬁa.bc) phan EL hitu co nay 1am
dién cyc duong va Al 1am dién cuc 4m, va phdt xa 4nh sdng mau xanh 14 dugc quan sat
& dién 4p khoang 3,5 V. Hiéu qua clia dong dién & do sang 13 5000 cd/m? 12 8,1 cd/A,
va dién dp van hanh 12 6,1 V. Hon nita, thoi gian can dé do sdng gidm di mot nira so véi

do séng ban dau (1000 cd/m?) dugc tinh, va thdi gian 12 990 gid.
[Cong thic héa hoc 38]

Polyme 1 Polyme 2 Polyme 3

Danh sach ky hiéu tham chi€u
1. Lép phat quang
2. Anot
3. Lép phun 16 tréng
4. Catot
5. Lép phun dién ti
6. Ldp truyén 16 tréng
7. Lép truyén dién tir

8. Nén
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Yéu ciu bdo hd

1. B) phan quang dién hitu co ¢6 cu tric da 16p bao gdm c6 nén, andt, 16p phun 16
tréng, 16p truyén 16 tréng, 16p phét quang, va catdt, trong do:

hai 16p lién k& bao gdm 16p phun 13 tréng va 16p truyén 13 tréng trong ciu
trac da 16p ndy dugce tao ra bang phwong phép phu, 14n lugt, sit dung hdn hop chira
hop chat truyén 15 tréng c6 nhém thé c6 kha ning polyme héa, va cdc hop chét
truyén 16 trdng nay duoc polyme héa tuong ung,

nhém thé c6 kha ning polyme héa néu trén 13 mdt hoic nhidu nhém
thé c6 kha ning polyme héa béat ky, dugc chon tir nhém epoxy, nhém
oxetan, va nhém vinyl ete,

chit khoi mao polyme héa dugc két hop vao 16p phun 15 tréng, hoic
vao ca 16p phun 13 tréng va 16p truyén 15 trbng, va

chét khoi mao polyme héa néu trén 13 hop chét ion c6 cation dbi duoc
chon tir nhém bao gff)m carbocation, cation nito, cation oxy, va cation cé kim

loai chuyén tiép.

2. B phin quang dién hitu co theo diém 1, trong d6 hop chét truyén 18
tréng chira it nhit mét khung arylamin, khung carbazol hodc khung
thiophen.

3. B$ phan quang dién hitu co theo diém 1, trong d6 hgp chét truyén 15 tréng 1a
oligome ho#c polyme cé khdi lugng phén tir trung binh sb 1a 1000 hodc 16n

hon.

4. B$ phan quang dién hitu co theo diém 1, trong d6 hop chét ion 1a hop chit nhan

dién tir, va hop chét truyén 15 trong c6 kha ning oxi héa mét dién tir.

5. B phéan quang dién hitu co theo diém 1, trong d6 nén 13 mang nhya.
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