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Transient simulation Powerline=10V within 0.1ms,
Scanline&Dataline impulse.

Contact4=ground Contactl=Powerline
Contact2=Dataline Contact3=Scanline
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Differential Potential
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Comment: potential distribution
clearly spread across different
TFT due to capacitance effects.
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FEM Structure

Contact 4
Contact 3
Contact 2
Contact 1
Cath
Alq3_B
Algl_R
HPB

PDOL
to

Bir
Alq3 G

CROSLIGHT

Software Inc.



FEM_Structure

Cath
Alql_B
Alql R
HPB
PDL

ito

Air

B Alg3_G

CROSLIGHT

Software Inc.



TCAD project 1: Bias the blue
to 5V and ground all others.

Use of singlet diffusion to
study how emitting exciton
singlets diffuse to neighboring
cells and cause undesired

emission or interference.
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4 types of
LUMO excitqﬂ§ \

VREINt 3 symmetric states

1 TRIPLETS
> @:> FITeo+141)

- Electron-hole pair | 1 antisymmetric state
. Tty :
HOMO (exciton) SINGLET

v/ Singlets may recombine to
emit light

v/ Triplets are normally wasted

unless harvested by
phosphorescent dopants —CROSLGHL.
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Quir mode]

Basic exciton diffusion equations for both
singlet and triplets [1]:

oS(x 08 (x S(xz
d(;) =~v-r(xz) -n(z) plr)+ Dg - () (z)

Ox2 T

— quenching_terms

Exciton quenching may include
bulk/interface quenching and triplet-
triplet biexciton quenching [ 2]

[1]B. Ruhstaller, et.al.,"Simulating Electronic and Optical Processes in
Multilayer Organic Light-Emitting Devices,” IEEE J. SEL. TOPICS IN
QUANTUM ELECTRONICS, VOL. 9,2003,p. 723.

[2] M. A. BALDO, et.al., "Transient analysis of organic
electrophosphorescence. II. Transient analysis of triplet-triplet

annihilation,"p. 10 967 PRB vol. 62, 2000
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Differential Potential
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Singlet exciton lateral diffusion profiles

At common HTL layer
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At isolated ETL layer

Exciton_Singlet{cm”-3)

NANRKNRRARRRNRNRKN

+

. : . ; ;
Py Exciton_Singlet{cm* -3)
74 S 3.05301e+010
-
: 4
: 3e+010
- <
74 - 2.5e+010
,L-,,
o 2e+010
=
g I
B | 1.5e+010
- S
. IS 1e+010
,_4.',_
/
: 5e+009
) 7S
,4 ik 0

»

)
=
=

60 80 100 +X

CROSLIGHT

Software Inc.



Current crosstalk between pixels
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Exciton emission interference between pixels due to
lateral diffusion effects
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Sunmary

* Crosslight Software offers accurate simulation
solution based on quantum physics

* Robust convergence and numerical efficiency
make Crosslight tools choice forR & D

Thanks for
your
attention!
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