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Abstract — Ir(pmb); (Iridium(IIN)Tri( 1-phenyl-3-methylbenzimidazolin-2-ylidene-C,C*) was synthesized to develop a
deep blue-emitting Ir(IIT) complex. We suggested the ultrasonic reactor to enhance the poor reaction yield of Ir(pmb);.
The ultrasonic wave enhanced the reaction yield of Ir(pmb); because the ultrasound helped non-soluble reactants dis-
perse efficiently and produced free radial during the reaction. The maximum yield of Ir(pmb); was 42.5%, which was 4
times higher than conventional method. Organic light emitting devices were fabricated with the synthesized mer-
Ir(pmb); which emitted at 405 nm. A range of host materials with large bandgaps (UGH2, mCP and CBP) were tested
for developing a deep blue emitting device. In case of the device with mCP as the host material, it emitted deep blue and
performed quite well relative to the other host materials tested.
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Fig. 1. Diagram of the reactor assisted by ultrasound: (1) stainless
steel reactor; (2) ultrasound probe; (3) ultrasound generator;
(4) thermostatic bath; (5) reactants mixture.
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Fig. 2. Mechanism of Ir(pmb); synthesis.
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2-2-1. [(pmb),IrCl], tho]m g4

100 ml RES-7]°ll silver(I) oxide(5.590 g, 24.1 mmol), 1-phenyl-
3-methylbenzimidazolium iodide(6.756 g, 20.1 mmol), iridium trichloride
hydrate(1.50 g, 5.02 mmol)E 2-ethoxyethanol 50 mlefl &SIt} ¥k
SES 120 °CE 24A3F, AA917]101A 2 WS AdA)7 A
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2-2-2. Iridium(11I) Tris(1-phenyl-3-methylbenzimidazolin-2-ylidene-
C,C?), Ir(pmb); T4

100 mL H+&-7101 silver(I) oxide(0.0886 g, 0.382 mmol), 1-phenyl-3-
methylbenzimidazolium iodide(0.225 g, 0.669 mmol), [(pmb),IrCl],
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A Eko 2 ARpE5 O R 35 nm 771 2,9-dimethyl-4,7-diphenyl-
1,10-phenanthroline(BCP) AFE-8}L &= F 0.8 nm +71] LiF2}t
120 nm 79| &FrEo R SRS o)A T Ao dold
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Fig. 3. Design of the EL device.
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Fig. 4. Relationship between the ultrasound intensity and conversion
or selectivity(temperature: 120 °C, reaction time: 24 hr).
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Fig. 5. Room temperature solution PL spectra for fac- and mer- Ir(pmb);
synthesized under ultrasound conditions in CH,Cl,.
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Fig. 7. Electroluminescence spectra of the following OLED structure:
ITO(200 nm)/NPD(30 nm)/TCTA (10 nm)/UGH2 or mCP or CBP
+10 wt%: mer-Ir(pmb); (30 nm)/BCP(30 nm)/LiF(0.8 nm)/Al
(120 nm).
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Table 2. Key parameters of ITO(200 nm)/NPD(30 nm)/TCTA(10 nm)
/UGH2 or mCP or CBP + 10 wt%: mer-Ir(pmb); (30 nm)/BCP
(30 nm)/LiF(0.8 nm)/Al(120 nm) devieces

UGH2 mCP CBP
Turn on(V) 9 6 5.5
Maximum Luminance(cd/mz) 115.9(17V) 3295(13.5V) 1966(14V)
Maximum luminous efficiency(cd/A)  1.86 3.28 2.04
. x) 0.1837 0.185 0.272
CIE coordinate(1931) ©) 0.1192 0.138 0.465
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Fig. 8. Comparative plot of voltage vs. current density of devices that
used UGH2, mCP and CBP as host materials.
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Fig. 9. Comparative plot of luminescent efficiency vs. current density
of devices that used UGH2, mCP and CBP as host materials.

Al 2k 1,950 cd/m*(CBP), 2,300 cd/m*(mCP)°2 UGH2(200 cd/
mA)ET} 208 A O] =2 AE B 5 9lth o= AV ZAE
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o} Ir(pmb)l 41 2] 23400 nmyS 2 5= At o q#] o]
o] A oo} & g 58 W AR 5AE Kol Wi,
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W] d50] QA9 wsge- Holx] 9kx|uk Mz} 4l Ay o]
Fo| M SIFE olojx] WA e AtiFoE £ 0w
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$7F TAE EAA Ir(pmb); 29 AuX] Hdo] o a&%og
Aol wtrh(Fig. 8).

22ke) 25 537 dXIehAl 17] '3 &5 %A1 mCP, CBP, UGH2
507 717} 33cd/A(9V), 2.04cd/A(8V), 1.86cd/A(8V)C.Z A2
07 ke 522 Holth(Fig. 9).
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