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ABSTRACT 
A 3.9” microLED display prototype based on LTPS 

backplane has been developed utilizing a newly-designed 
current and PWM hybrid driving scheme to lower the color 
shift thus allowing for a higher frame rate. A novel 
approach for a reflector cavity process to improve the 
outcoupling efficiency is also proposed.  

1. INTRODUCTION 

 

 

 

 

2. CURRENT AND PWM HYBRID DRIVING 
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Items Specifications Remarks 

Backplane LTPS  

Screen size 3.9-inch  

Resolution 480 x RGB x 360  

LED chip type Red, Green, Blue 
h

 

Pixel size 166um  

PPI 153  

Gray scale Current + PWM: 8bit  

Frame rate 240Hz  

Luminance All white: 2000nits 

Peak white: 3000nits 

White: D65 

Contrast ratio > 1,000,000:1  

Color gamut 83%     (Rec.2020) Area ratio 

Viewing angle > 178 deg.  

 

6. CONCLUSION 
In this paper, the newly- designed current and PWM 

hybrid driving technology has been proposed to avoid the 
application of lower current densities to microLED chips, 
resulting in a reduction of the deviation of the luminance 
and the color shift at lower grayscale levels. Additionally, 
an optimized external-optical compensation provides 
further better luminance uniformity. Furthermore, a specific 
reflector cavity design that can be implemented with 
microLED displays based on LTPS backplane, has also 
been proposed to increase the luminance. Finally, we have 
successfully developed a 3.9” full color microLED display 
prototype based on LTPS backplane. The prototype 
showed excellent performances that proves the validity of 
the driving technology proposed in this paper. 
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Table 1. Specification of 3.9” prototype. 
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