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Abstract: To study emission properties

of white phosphorescent organic

light emitting devices

(PHOLEDs), we fabricated white PHOLEDs of ITO(150 nm) / NPB(30 mm) / TcTa(10 mm) / mCP(7.5 mm) /
light-emitting layer(25 nm) / UGH3(5 mm) / Bphen(50 mm) / LiF(0.5 nm) / Al(200 nm) structure. The total
thickness of light-emitting layer with co—doping and blue-doping/co-doping using a host-dopant system
was 25 nm and the dopant of blue and red was Flrpic and Btolr(acac) in UGH3 as host, respectively. The
OLED characteristics were changed with position and thickness of blue doping layer and co-doping layer

as light-emitting layer and the best performance seemed in structure of blue-doping(5 nm)/co—doping(20

nm) layer.

The white PHOLEDs showed the maximum current density of 345 mA/crf, maximum

brightness of 5,731 cd/m’, maximum current efficiency of 34.8 cd/A, maximum power efficiency of 21.6
Im/W, maximum quantum efficiency of 15.6%, and a Commission International de L’Eclairage (CIE)

coordinate of (0.367, 0.436) at 1,000 cd/m’.
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Fig. 1. Device structure of OLED with position change
of co-doping white emitting layer and blue emitting

layer.
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Fig. 2. Current and luminance characteristics of OLED
with position change of co-doping white emitting layer
and blue emitting layer. (a) current density vs applied

voltage, (b) luminance vs applied voltage.
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Fig. 3. Efficiency characteristics of OLED with position
change of co-doping white emitting layer and blue
emitting layer (a) current efficiency vs applied voltage,
(c)

(b) power efficiency vs applied voltage, quantum

efficiency vs applied voltage.
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Fig. 5. Energy level diagram of fabricated

phosphorescent OLED.
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nm thickness.

a9 5v A

£ Uehd Rolu,

rr

WA 913 OLED?] oluyA +=¢
Axpe] o]y UGH39IA Flrpic
oy} Btur(acac)® Hol¥ 1, UGH3o A Flrpicl 2
Aoy A7} thA] Btolr(acac) o€ & 9l
UGH39l Flrpic®ts #H7beh A d33& &5 %<
UGH3¢F 1A g 3ol A3t 45 dAe] o+

UGH3°1 4 Btelr(acac) 2] °]%&

-3l Btalr(acac)Z ©]& 3|7

il

dds & 455
09 06
s Device 1 == Device 2

0.8 |—+ Device 3 = 4= Device 4

0.7 == Device 5 05
> mmﬂnﬂﬁh >
w 0.6 —— w
(W] -~ (W]

05 saFverrrryrea 04

04 L 1

) I o —t—t

0-3 T T I I T T T T I T T I 0-3

5 6 7 8 9 10 11

Applied Voltage (V)

Fig. 8. Commission internationale de I'Eclairage (CIE)
coordinates of OLED with position change of co—doping

white emitting layer and blue emitting layer.

F 2&e faw A9E YRyl
o} AT o]%& mCPolA Flpicoltt Btlr(acac)® A
o]¥al, mCPolA Flpice.2 Zols ChA]
BtoIr(acac)Z Hold 4= gt} UGH3el FlrpiciHe 37}

QP 2ol A9

geol

29| o]F& AeH I Flrpics 7 3+o] Btolr(acac) &

E gasht @

w2 Ao st g9 A
o] 78 AA Yehda bt A E- A A oY
o] dko] &A%l Device 49 FFoA WgEol FA=

25 nm%=
Al 9ktES 5 mmz S7MA71a UGHS : 12 vol.% Flrpic
: 1 vol.% Btolr(acac) co-doping < 20 nm A =3}]

A&k OLED (Device 5] 735 1¥ 60 YERATE

a9 7€ Device 59 X2 A|2He OLED2] A A
W 29 ERS yEbd Zlojth 2 4olA YERd
Device 1~4¢] A &3 ~HEH g w 2
P WG A7l o A AN e iy
AZ17F 2A S7re 23E 4 5 Ak

A 8 Q1 7} ol &  Commission
Internationale de I'Eclairage (CIE) M HXE el
Zlol o,



456 J. KIEEME, Vol. 26, No. 6, pp. 451-456, June 2013: H.-D. Chun et al.

Table 1. Properties by varying the blue and the co—doping light-emitting layer position change of White OLEDs.

JmA/cert)  Max. current Max. power
. .. .. Max. quantum CIE

Device @ 1,000 efficiency efficiency . o ,

od/n (cd/A) (m/W) efficiency (%) @ 1,000 cd/m
1 24.2 40.5 25.3 17 (0.49, 0.47)
2 36.7 21.9 12.2 9.6 (0.49, 0.47)
3 29.8 28.1 15.7 14.4 (048, 0.47)
4 19.5 40.3 25.1 17 (048, 0.47)
5 34.5 34.8 21.6 15.6 (0.37, 0.44)
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