Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 1, p. 74, January 2009.

Crucible Boat & 37|92 33 85 &
clo|RE=9 H7|H

24
Jp

ol oE w71¢E

Jm
0x

Electrical Properties of OLEDs due to the Hole-size of Crucible Boat and
Deposition Rate of Hole Transport Layer
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Abstract

In the structure of ITO/N,N’~diphenyl-N,N’ bis (3-methylphenyl)-1,1’-biphenyl-4,4’-diamine(TPD)/tris
(8-hydroxyquinoline)aluminum(Alqz)/Al device, we studied the efficiency improvement of organic
light-emitting diodes due to variation of deposition rate of hole transport layer (TPD) materials using
hole-size of crucible boat. The thickness of TPD and Algs was manufactured 40 nm, 60 nm,
respectively under a base pressure of 5x10° Torr using a thermal evaporation. The Algs used for an
electron-transport and emissive layer were evaporated to be at a deposition rate of 25 A/s. When the
deposition rate of TPD increased from 15 to 3.0 A/s, we studied the efficiency improvement of TPD
using the hole-size of crucible is 1.0 mm. When the deposition rate of TPD is 25 A/s, we found that
the average roughness is rather smoother, the luminous efficiency the external quantum efficiency is
superior to the others. Compared to the two from the devices made with the deposition rate of TPD is
20 A/s and 30 A/s, the external quantum efficiency was improved by four-times and two-times,

respectively.
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2 AgoA AMEE F7] EF AZE NN'-
diphenyl-N,N'bis(3-methylphenyl)-1,1-biphenyl
-4, 4'-diamine (TPD)¢} #z} 4 9 @3l &2
22 F2 AHEHI glE tris(8-hydro xyquinoline)
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(a) TPD

(b) Alq:;

a3 1. TPD(a)} Algs(b)e] ®Ap-=.
Fig. 1. Molecular structure of TPD and Algs
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Fig. 2. Device structure of light-
emitting diodes (a) and hole-size of
crucible boat (b).
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At 1(a)~(c)E Crucible boat®] & =7|o| o
€ TPDe| EW AA7|E AFM AIRES Uegd
Aog AN BE A7) HHO BE7L uj
EtHAoln IREoAH aHo] FI1¥L &
ARAF. Crucible boat?] & =7]¢] =& TPDY
B AA7E Resta & 13 2o

E 1. Crucible boat®] & =7]¢] w& TPD9
g7 Ad7.

Table 1. Average roughness of TPD with the
hole-size of crucible boat.

Hole-size of Average roughness
crucible boat [mm] [nm]
0.8 1.861
1.0 0.701
1.2 2.538

H 14142} Ze] Crucible boate] & Z7|7} 1.0
mm% @7} TPDe #HF A&7 0701 nmY< <&
T AN, & AxtEe vl HF AL ¥
ek 8918 4 Utk AF Crucible boat &
2717} 1.0 mm¥ w7} TPDe &< HEHS
TE F d3; 2Ho B¥J mEd vEde &
AT F vt o] Wi FLEH W A7} A
I lezmg aRAHA HFI HAalFEgo] Lol
wgFolA AAggsle] MubEe FE A4S
#9d 4 o A 2(a)~(d)E Crucible boat9)
Z 2717} 10 mm AHdAN FEE£Eo o
TPD2] ¥ A#AZ|E AFM AR ES Uetd A
ojt}y, ARlolAM KW AAr] FwHe EX7t uj$
B Holn dREA gHo] Z7ES & F
A%t FF455d ©E TPDe JTF AA7E A
gsld ¥ 29 Zo TPDY F#%£xE7 25 Afs

E 2 FAEE w& TPD Hi AA7.
Table 2. Average roughness of TPD with the
deposition rate.

Deposition rate Average roughness
[A/s] [nm]
15 3.368
2.0 4.079
25 0.701
3.0 5.278




(a) 0.8 mm

(b) 1.0 mm

(¢) 1.2 mm

AF® 1. Crucible boat®] & =7]o] @& TPDe
#A3l7].

Photo 1. Roughness image of TPD with the
hole-size of crucible boat.
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(a) 1.5 A/s

(d) 3.0 A/s

AbElL 2. FE &% o TPDe AHA7.
Photo 2. Roughness image of TPD with the
deposition rate.
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Fig. 3. Voltage-current density with  the
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Fig. 5. Voltage-luminous efficiency with the
deposition rate of TPD.
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