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Abstract: Capacitance measurements of the polymer light-emitting diodes (PLEDs) with conjugated polyelectrolyte
(CPE) electron transporting layers (ETLs) provide important information of device physics for understanding the function
of CPEs as ETLs, together with current density-voltage-luminescence measurements. We investigated the counterion-
dependent capacitance behaviors that present a highly negative or positive capacitance at the low frequency, and sug-
gested different carrier injection mechanisms. Capacitance model study reveals that the electron injection mechanism can
be described either by the dipole alignment scheme or by electronic charge carrier accumulation at the cathode/ETL/emis-

sion layer interfaces.

Keywords: conjugated polyelectrolyte, polymer light-emitting diode, electron injection, device capacitance.
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Figure 1. Chemical structures of conjugated polyelectrolytes.

2.25eV
s |
297 eV
R
428 eV
| s enanme———
47~5.0eV 5 152
1~52e
5.14 eV —
5.58 eV
ITO PEDOT MEH-PPV PF-X Al

Figure 2. Energy level diagram of polymer light emitting diodes.
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Figure 3. PLED device characteristics with PF-OTf ETL which
rely on applied forward bias: (a) current density vs voltage; (b)
luminance vs voltage; (c) capacitance vs voltage at a fixed fre-
quency of 50 Hz.
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Figure 4. PLED device characteristics with PF-BIm, ETL which
rely on applied forward bias: (a) current density vs voltage; (b)
luminance vs voltage; (c) capacitance vs voltage at fixed fre-
quencies of 1 and 50 Hz.
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Figure 5. Capacitance-frequency curves of the PLED device with
PF-OTf ETL at various fixed DC bias. The orange solid lines are
model fits and the capacitance was normalized to the geometric
capacitance (C,) of the device for a convenient calculation.
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