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6.9.2.3 Variable PPM (Pulse Position Modulation)
VPM (Variable PPM)



















 is a new modulation scheme which can provide the advantages of non-flicker, dimming control function, full brightness, non-color-shift, and light source protection to VLC. It employs the characteristics of 2-PPM(Pulse Position Modulation) and PWM(Pulse Width Modulation). It makes use of the concepts of 2-PPM for non-flicker and PWM for dimming control function and full brightness. Figure 41 describes the schematic concept of VPM. Bits “1” and “0” in VPM are distinguished by the pulse position in unit period and have the same pulse width in unit period. Therefore the intra-frame non-flicker characteristic in VPM arises from the property that the average brightness in bits “1” and “0” is constant. Figure 42 shows the waveform of VPM signal with 75 % pulse width as an example. The VPM signal with 50 % pulse width shows the same waveform as 2-PPM signal
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Figure 41- Basic concept of Variable PPM
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Figure 42-  Waveform of  VPM signal with 75% pulse width
Dimming control function and full brightness in VPM scheme is achieved by controlling the pulse width of VPM signal which means the “ON” time width of a light source. Figure 43 describes the dimming control mechanism by VPM. It is possible ideally to achieve the dense dimming step and full brightness through increasing the resolution of pulse width. 
VPM do not create the color-shift of a light source which can arise from the amplitude control for dimming because the amplitude of signal pulse in VPM is always constant and the dimming control in VPM is performed by the pulse width not the amplitude. Similarly, VPM scheme can protect the light source from the damages by over-driving of the signal amplitude for full brightness. 
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Figure 43- Dimming Control by VPM
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