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Formula S1. The FDTD Mechanism Equations.

In the scale of the free space, the difference form of Maxwell's equations is as follows:
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where c is the speed of light, e and /i are the normalized results of electric and mag-
netic fields under free space 1mpedance Zo. Given that po, and €0 are permeability and

dielectric constant in free space, €= E/ Z,, h=H/ Z,,and Z;=./l, /&, .Equations

(1-1) and (1-2) can also be written as six scalar equations in a three-dimensional planar
rectangular coordinate system as follows:
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According to the Yee’s grid that discretizes the numerical value in free space, the
definition of a point in space by Yee's grid is:

(i, J, k) = (iAx, jAy, kAz) ©)

where Ax, Ay, and Az represent the varying distances of each grid cell in three coordinate

directions. Equation ® ‘ ; ;. for arbitrary time and space can be expressed as:

o

e = (=AY, y = jAy,z = kAz,t = nAt) (10)
where Af is the time step. Using the central difference approximating method with sec-
ond order accuracy and discretizing the Yee's grid in time and space, the FDTD equations
can be obtained as follows:
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These equations are preset in FDTD software and we used them to simulate our de-
vices.
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Figure S1. The J-V curves of the BOLED and TOLED.



