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Univ. of Michigan & Univ. of Stanford:
Organic vapour jet printing (OV]JP)

G. Lalev

A team from the University of Michigan & the University of Princeton describes
Organic-vapor jet printing OVIP for directly patterning of small molecular weight
electrophosphorescent white organic light-emitting devices (WOLEDs) consisting of
7> parallel stripes of separate red, green, and blue OLEDs. The device is
White OLEDS by OV)P = compbos(ed (l))f Ir-lbaselc)lbphosphor?scen§ dopdants ancé) w(ith Ewo rlmst In)wt?te}:ials,l
- L 1-3-bis(carbazol-9-yl)benzene (mCP) and 4-4'-bis(carbazol-9-yl)bipheny
(Organic Vapour Jet Printing) U‘:]U (CBP). The use of multiple color segments to generate white light allows the
(XU individual optimisation of each color, is continuously color tunable, and can

be used to compensate for differential aging of the constituent dopants.

Figure 3: a) Photograph of
the emission from a three
segment WOLED consisting
of red, green, and blue
OLEDs. The white scale
bar corresponds to 0.25
cm. (Inset) Photograph of
the WOLED under a
diffuser plate
demonstrating that the
mixture of all three colors
produces white light.

b) Electrophosphorescent
spectra of red (A), green
(%), and blue (0O)
components, and mixed
white light at CIE
coordinates of (0.33,
0.33) (———), and at CIE
coordinates of (0.40,
0.31) (-*)
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The novelty of the proposed approach is to eliminate the solvent completely. In
OVJP, the organic source is heated to produce a vapour, which is then transported
to a small heated nozzle, where it is collimated to allow controlled deposition on a
cooled substrate. By vaporizing the organic source, the problems of solvent
compatibility, solubility, surface tension, and drop size are avoided. Moreover, any
pattern can be generated without the use of a mask.

Organic vapour jet printing (OVJP) provides a simple and efficient means of
patterning parallel stripes of red, blue, and green electrophosphorescent OLEDs
down to a resolution of 10 um. It is a relatively fast method, estimations show that
10cmx10 cm WOLED could be printed in 1.5 s.

However further improvement of the process should be made (e.g. choice of
dopants, using multiple nozzles etc.)
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