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Basically the structure of this clause has been based on DCN 10/351/r0.
6.9.6 Dimming and flicker mitigation
6.9.6.1 Dimming on data transmission time 
The dimming technologies on data transmission time depend on the PHY modulation schemes and are designed to avoid flicker. 
6.9.6.1.1 OOK-mode dimming
The OOK-mode dimming is supported by using the dimmed OOK bit field set in the PHY header as explained in Table 23 in 6.4.1.3.  
6.9.6.1.2 VPPM-mode dimming
The VPPM PHY shall have basic dimming level support at 10% duty cycle resolution (note: for ease of implementation). To support higher resolution for dimming from 0 to 100% in steps of 0.1%, the VPM PHY shall use the algorithm as provided in Figure 48. For example, for supporting 25% dimming, the VPM PHY shall alternately send 20% and 30% duty cycle symbols.
6.9.6.1.3 CSK-mode dimming 
In CSK, total average power of multiple light sources is constant. For dimming control, the instantaneous power per light source is changed to keep the same average intensity. CSK keeps the center color of the color constellation with required intensity 
[image: image1.emf]
Figure 48—Generating high resolution visibility pattern or VPPM dimming
6.9.6.2 Dimming on idle time 
Basically, the dimming on idle time is achieved by the technologies described in 5.5.3.2. The technologies for the dimming on idle time are designed to avoid flicker.
6.9.6.2.1 Idle pattern and adjustment time dimming
An in-band or out-of-band idle pattern whose duty cycle variation results in brightness variation can be inserted between the data frames for light dimming. The adjustment time (which means "ON" and "OFF" time of a light source) can be also inserted into either the idle pattern or into the data frame (if using the dimmed OOK mode) to reduce or increase the average brightness of a light source. 
6.9.6.2.2 Visibility pattern dimming 
The visibility pattern is an in-band idle pattern and is sent as part of the payload of the visibility frame as defined in 7.5.  A set of 11 base low resolution visibility patterns with 10% step size for dimming are defined in Figure 46. Any set of 11 base low resolution visibility patterns of any length can be used as long as there is no conflict between the visibility pattern and a valid RLL code. The low resolution patterns are used to develop high resolution visibility patterns by averaging them across time to generate the required high resolution pattern. For example, if visibility patterns are available at 10% resolution, then a 25% visibility pattern can be attained for example, by alternately sending a 20% visibility pattern followed by a 30% visibility pattern. This method guarantees all visibility patterns will retain the same properties as the base low resolution visibility patterns. The high resolution visibility pattern shall be provided by using the low resolution patterns using the algorithm specified in Figure 47. The visibility patterns are repeated to satisfy the frame length as mentioned in the PHY header.   
[image: image2.emf]
Figure 46 – Visibility Patterns (example for 8B10B code)
[image: image3.emf]
Figure 47 – Generating High Resolution Visibility Patterns

6.9.6.3 Flicker mitigation
Table 1 : Flicker mitigation for various modulation modes

	Flicker mitigation
	Data transmission

(Intra-frame flicker)
	Idle or RX periods

(Inter-frame flicker)

	OOK modulation
	Dimmed OOK mode
	Idle/visibility patterns

	VPPM modulation
	VPPM guarantees no intra-frame flicker 
	

	CSK modulation
	Constant average power across multiple light sources 
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