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4006 Fig.1 (@) Conceptual schematic of the OVPD process.
The individually heated organic vapors are transported by a carrier gas through a hot wall
chamber toward a cooled substrate, where selective physisorption of the organic molecular
species occurs. (b) The diffusive transport of organic molecules through a background of the
carrier gas results in diffuse deposition profiles, when transported through a mask of thickness
t at a distance s from the substrate. Reprinted with permission from American Institute of

Physics.

101



2 Alg, OVPD ©)

~ 14

Normalized thickness (a.u
O O OO = =
N D OO ON

o !
(=)

-10 10
Position (um)
| —e— w=6, 5=0.5, a=45", =7, mfp=20
|~ — w=2, 5=0.5, a=45°, t=3.5, mfp=20
- |7 w=2 s=05 a=45°, (=3.5, mip=40
g [ w=2, $=0.5, a=60°, t=3.5, mfo=40
= | w=2, 5=0.5, a=90°, t=3.5, mfp=40
e I Wi ]
g | &) :
= t (b) ;
= [ ]
S
-10 -5 0 5 10

position (um)

4014 Fig.14 (a) Comparison of the experimental (circles)
and simulated (line) pattern profiles of a patterned Alg; film, where the edge sharpness was
approximately 1-3 um. (Left inset) An AFM image of a patterned Alg,; film deposited by OVPD at
0.1 Torr through a nickel mesh with an aperture width, w = 6 pum and mask thickness, t = 3.5
pm, with s<1 um. (Right inset) SEM side view of the Ni mesh. (b) Simulation results for higher
resolution patterns that are predicted for OVPD at the conditions listed. Reprinted with
permission from American Institute of Physics.
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4015 Fig.16 (@) Spatial concentration profile for a
simulation of OVJP of Alg; molecules in a N, gas stream, with molecular mean free path mfp =
10 pm, nozzle-to-substrate distance, s = 50 pum, and z directed velocity component uz = 100
m/s held constant along z. The widening of the vapor jet is indicated by the concentration
profiles taken along the x direction at positions indicated by the arrows. (b) Continuum-based
simulation of a hot jet of N, impinging on a cooled substrate. The nitrogen is transporting
the organic species to the substrate, where they selectively physisorb. (¢) Effect of nozzle
shape on the deposit profile. Reprinted with permission from American Institute of Physics.
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Micropatterning of small molecular weight organic semiconductor thin films using organic
vapor phase deposition  Journal of Applied Physics Vol.93 No.7 2003 4 1  Max Shtein

Peter Peumans Jay B. Benziger Stephen R. Forresta American Institute of Physics
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831 Fig.1 (A) Schematic illustration of the direct
micropatterning process by cold-welding followed by lift-off: (top) cold-welding occurs;
(middle) a further increase of pressure results in substrate deformation, inducing weakening
of the cathode layer along the stamp edge; (bottom) upon separation, selective lift-off of the
metal cathode is achieved. (B) Calculated normal stress at the interface (o yy) normalized to
the applied pressure (P) as a function of distance (x) normalized to the stamp half-width (a),
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using parameters in the text. The mesh size used for the calculation is & /a = 10°. Reprinted
with permission from the American Association for the Advancement of Science.
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833 Fig.3 Current density versus voltage characteristic

of 1-mm-diameter OLEDs patterned by cold-welding fol lowed by cathode lift-off, compared to those
prepared with conventional shadow-mask techniques. V,, is defined as the operating voltage
corresponding to a current density of 10 mA/cm?. (Inset) External quantum efficiency versus
current density for the same devices. Reprinted with permission from the American Association

for the Advancement of Science.
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Design and characterization of high performance electroluminescence materials for
light-emitting diodes Thin Solid Films Vol.363 2000 Daoben Zhu Yungi Liu Fenglian
Bai Elsevier Science B.V. 51 54

107



EL

(FSA: fluidic self-assembly) IC
NanoBlock IC™ IC
0.5mm (IC )
EL
FSA IC ( )

1 NanoBlock IC™

81 FIGURE 1 185-and 77-p m NanoBlock IC™s compared to
the Denver mint mark on an U.S.dime. Reprinted with permission from Society for Information
Display.
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82 FIGURE 2 Process flow for the formation of plastic
displays incorporating NanoBlock IC™s. Reprinted with permission from Society for Information

Display.
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85  FIGUREQ ﬁ’LE'DM(.jisplay driven by NanoBlock 1C™s embedded
in a plastic film. Reprinted with permission from Society for Information Display.

Plastic-film displays with NanoBlock IC™ drivers integrated by a fluidic self-assembly
process Journal of the Society for Information Display Volume 11 Issue 1l 2003 3
Paul Drzaic Anne Chiang Roger Stewart Anno Hermanns Yijian Shi Jeffrey Jacobsen Society

for Information Display 81 87
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