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Fast Switching Properties of TN Cell With Graphene Quantum Dots
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Abstract: In this study, we report the doping effect of graphene quantum dots (QDs) in nematic liquid

crystal (NLC) system on rubbed polyimide (PI)

stability in QD-LC cell system on rubbed PI surfaces can be

of QD-TN cell was observed about 277 V. The

surface. The

good LC alignment and high thermal

measured. Also, the low threshold voltage
fast response time of 132 ms for QD-TN cell can be

achieved. Finally, the good voltage holding ratio of QD-TN cell on rubbed PI surface was measured.
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Fig. 1. TEM images of ZnO-graphene QDs in NLC.
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Fig. 2.

(a) normal 1.

POM images of LC ecells on rubbed Pl surface.

cell and (h) QD-LC cell.
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Table 1. Pretilt angles of NLCs on rubbed PI surfaces.

LC cells Pretilt angle (%) 100}—
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Fig. 3. Voltage transmittance characteristics of TN cells 0
on rubbed PI surfaces. - pure TN, - QD-TN. 0 5 10 15 20
Time(ms)

Fig. 4. Response time characteristics for pure TN and
Eﬁl'ﬂ E7k0 AR AW (crystal rotation method) QD-TN cell. (a) rising time, (b) falling time.
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Fig. 5. Schematics diagram for QD-TN cell. (a) off-state,
(b) on-state.
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Fig. 6. Voltage holding ratio characteristics for pure LC

and QD-LC cell on the rubbed Pl surface.
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Fig. 7. POM images and thermal stability characteristics
QD-LC cell on rubbed Pl surface
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