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Abstract Because of Organic Light —Emitting Diodes (OLEDs) have excellent properties of high light —emitting efficiency, high
brightness, low driving voltage, fast response, potential for fabrication of large—area full—color flat panel display and so on, the OLEDs
have been extensively studied due to their possible applications for flat panel color displays and illumination source. The choice of
organic electroluminescent materials, which include polymer and molecular material, is a key issue for the preparation and optimization
of the OLEDs. The organic small molecular electroluminescent materials have the properties of definite molecular mass, high chemical
modification, wide select range, easy purification, high fluorescence quantum yield and variety of color such as red, green, and blue and
so on. Hence, the research and development of light—emitting layer of OLEDs materials have been caused extensive attention all over the
world. In this work, the recent progress of organic electroluminescent materials at home and abroad was introduced and various kinds of

organic small molecular materials used for organic electroluminescence at present were mainly described. Extensive application prospect

and developing tendency of OLEDs were briefly described as well.
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Table 1 Electro Luminescent characteristics of Ir-complex and Pt—complex as a light-emitting material
vV /(cd-m™) /nm /nm
A Ir(pin)s 3.2 13200 534 20 (0.36,0.60)
B Ir(pin),(acac) 3.0 13100 539 18 (0.38,0.60)
C Ir(pin){pic) 3.2 7700 539 22 (0.34,0.59)
D Pt(pin)(acac) 5.0 5100 553 63 (0.46,0.49)
2
, 2.1
, , , OLED
OLED . 0
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Fig. 12 Structures of spiro—annulated and three-dimensional structural compounds
2
Table 2 Electro Luminescent Characteristics of spiro—annulated and three—dimensional structural
compounds as a light—emitting material
/v /(cd-m™) 1% /nm

la 5.8 430 2.9 442 (0.16,0.09)
1b 5.0 997 2.4 432 (0.17,0.10)
le 53 774 2.0 432 (0.17,0.08)
1d 39 1717 1.4 424 (0.17,0.08)

22

Flrpic, 13 0

13 Flrpic
Fig. 13 Structures of Flrpic
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Table 3 Electro Luminescent characteristics of DCM and its derivatives as a emitting material
/nm
/(cd-m™) /(ed-A™)
DCM* 4330 579 (0.51,0.44) [34]
DCM2" 1400 650 (0.64,0.36) [35]
DCJTB® 3000 598 (0.59,0.41) [36]
DCJTB! 4.2 612 (0.62,0.38) [37]
DCJTI 889 4.44 615 (0.56,0.41) [38]
DCIBN' 6276 3.53 630 (0.62,0.37) [39]
DCJMTB: 14 686 2.64 624 (0.63,0.36) [40]
:a,1TO/NPB/Algs:Rubrene(3%): DCM(3%)/AlqyMg:Ag/Al; b, ITO/NPB/Alq;:DCM2(10%)/Mg:Ag s ¢ , ITO/NPB/ADN:Alq3(20%):DCJTB (2% )/Alqy/Mg:
Ag/Al;d, ITO/NPB /DCITB:DPF (2% )/TPBI/LiF/Mg:Ag; e, ITO/CFx/NPB/AlqzDCITI (0.2% Y/AlqyMg:Ag;f ,ITO/NPB/AlqzDCINB (1% Y/Alqy/LiF/
Al; ¢ ITO/TPD/ Gaq3:DCJMTB(1%) /Gaq3/Mg:Ag.

Devices: a, ITO/NPB/Alqs:Rubrene(3%):DCM(3%)/AlqyMg:Ag/Al; b, ITO/NPB/Alq;:DCM2(10%)/Mg:Ag; c, ITO/NPB/ADN: Alqs (20%):DCITB(2%)/Alqy/Mg:
Ag/Al; d, ITO/NPB /DCJTB:DPFQ%)/TPBI/LiF/Mg:Ag; e, ITO/CFx/NPB/AlqzDCITI(0.2%)/Alqy/Mg:Ag; f, ITO/NPB/AlqDCINB(1%)/Alqy/Lik/Al; ¢,
ITO/TPD/Gaq3:DCJMTB(1%)/Gaq3/Mg:Ag.
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Fig. 18 Structures of ACY and CQY
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Table 4 Electro Luminescent characteristics of ACY and
CQY as a emitting material

/(ed-m™) /nm /nm
ACY* 6400 645 68 (0.68,0.32)
CQY?® 1000 655 60 (0.70,0.30)

:a,1TO/m-MTDATA/Alq::ACY (1%)/Mg:Ag ;b , ITO/m-MTDATA/
Alq:CQY(2.2%)/Mg:Ag.
Devices: a, ITO/m-MTDATA/Alqs:ACY (1%)/Mg:Ag; b, ITO/m-MTDATA/
Alq::CQY(2.2%)/Mg:Ag.
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Table 5 Electro Luminescent characteristics of pyran containing red dyes

1% N /(cd-m2) /(cd-A™) /nm
0.5 6.5 2700 0.085 580 (0.46,0.48)
ITO/a~NPB/Alq—1/Alq/LiF/Al 2 5.0 1500 0.095 630 (0.61,0.38)
3 45 1700 0.065 650 (0.63,0.35)
& N- :3-2- 32
(3.3- -55- ~1- ) ~N- OLED
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Table 6 Electro Luminescent characteristics of perylene derivatives red dyes

/(ed-m?) /(ed- A7) /nm
(PPA),Pe-1 8700(13V). 2.9 556 (0.46,0.53)
(PPA),Pe—2 7500(15V) 32 562 (0.54,0.45)
(PPA)(PSA)Pe—1 4800(14V) 1.1 579 (0.64,0.35)
(PSA)Pe-1 5900(13.5V) 14 582 (0.61,0.38)
(PSA),Pe—2 5600(13V) 1.5 578 (0.59,0.40)
(PPA)(PSA)Pe—1(mixed) 7400(14.5V) 48 567 (0.54,0.46)

, ITO/NPB/ ;
1DPAFOo0r2DPAFO/TPBI/LiF(1nm)/Al o 1DPAFO, s OLED
14135¢d/m?, 1.50cd/A, R
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Fig. 24 Structures of Fig. 25 Structures of Eu-
st Eu(DBM)s(Phen) complex (ETP)

108 2010,28(17)




] jcmik

eview

1> Pt
(ppy)Pt(beam), % . 7 XX _
, ITO/NPB/CBP/(ppy)Pt (beam) (0.3 ~2.0nm)/CBP/BCP/ Table 7. The reprse”“:’e grOU‘TS of X, %
ti —
AlgMe:Ag. ’ and compostivelr—complex
625nm, N 0.5nm, Xl X2
2425V 8755¢cd/m?, 499 A/ 1 Irpiq
3.33cd/A EL , 2 r4Fpiq F
s 3 [r4F5Mpiq F Methyl
. 4 [r4MOpiq Methoxy
Okada 'S 1— 5 [rC4piq Butyl
( 27 7) 6 [r4Mpiq Methyl
' ' 7 1r5iPrpi I 1
tris(1-phenylisoquinolinato— "~ Ip_lq “opropy
8 Ir5SMpiq Methyl
C2,N)iridium(IIT) (Trpiq) ,
598~635nm,0.17~0.32,
. HOMO Peng ¥ ( 28),
, (Irpiq) ITO/NPB/Ircomplex/BCP/AIQ/LiF (0.5nm)/Al R
(0.22),  Ir4F5Mpiq OLED
15.5%, 218¢d/m? 12.4lm/W , 0 , 30%( )
NTSC , (0.66,0.34) ; 8,
S I SH'N l ’
S o R PR
? r L ‘_|r‘ N\_i.-' \
C._ Pt ) & NS
VA SN R N"
7R Xz S PO
_ Xi
26 (ppy)Pt(bcam) 27 5 b21r(dioh
) i .
Fig. 26 Structures of (ppy)  Fig. 27 Structures of series Fig. 28 88t ) (f) r( :p a)bt ortdinb
Pt(bcam) Ir—complex ig. ructure of complex (bt)2Ir(dipba)
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Table 8 Electro Luminescent characteristics of complex (bt)2Ir(dipba) as a emitting material
1% A% /(ed*m™) 1% /nm
A 7 33 41060 11.5 608 (0.62,0.38)
B 15 2.7 32080 12.2 610 (0.63,0.37)
C 30 2.5 30160 15.1 615 (0.64,0.36)
D 100 2.5 15701 7.3 617 (0.65,0.35)
4 9 o
, : @O
9 N ’ @ k] @
, OLED @ 16
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