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Simulation study of TN-type viewing angle controller with WV A
compensation film for unidirectional privacy protection

in automotive displays

YONG Jiali, LI Shuang, MA Hongmei, SUN Yubao
(School of Sciences, Hebei University of Technology, Tianjin 300401, China)

Abstract: To address the light leakage issue at large polar angles of conventional 90° TN viewing angle
controllers, this paper proposes a novel viewing angle controller(VAC) compensated with a wide-viewing
angle discotic-liquid-crystal phase retardation film. The viewing angle characteristics of the proposed
structure are simulated based on the TechWiz LCD software. The proposed device consists of a TN cell
and two layers of WV A compensation films, enabling electrically switchable shared mode and privacy
mode. At O V (shared mode) , the structure delivers high transmittance across a wide viewing angle,
satisfying the viewing requirements of both the driver and co-driver. When driven by voltages ranging from

2V 10 2.4V (privacy mode) , it achieves one-way anti-peeping performance targeted at the driver. As the
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applied privacy voltage varies, the anti-peeping angle and optimal viewing angle change accordingly, supporting

customized demands from different automotive manufacturers. The adoption of WV A compensation films

significantly reduces transmittance at large polar angles and improves privacy performance. Moreover,

compared with conventional TN structures compensated by negative-C films or positive-B films, the proposed

structure exhibits lower driving voltage and thinner overall thickness. It presents promising application and

popularization prospects for automotive cockpit display devices(CDD) and various unidirectional anti-

peeping display products.

Key words: TN structure; automotive display; one-way anti-peeping; WVA compensation film; light

leakage suppression
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Fig.1 Viewing angle control technology for automotive

Privacy mode

displays. (a) Shared mode; (b) Privacy mode.
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Fig.2 Viewing angle-transmittance characteristics of 90° TN cells with different cell gaps. (a) Privacy mode (2 V) ;

(b) Shared mode (0 V).
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Fig.3 Iso-viewing-angle transmittance of a 90° TN cell with 5 pm cell gap. (a) Privacy mode (2 V); (b) Shared mode (0 V).
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(b) Privacy mode (2 V).
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