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· VLC TDM support for LED Signboard: Multiplexing
It consists with a host controller, line scan IC, Data IC and led matrix. Line scan IC selects a line for specific data stream and data IC transmit on/off or color selection information of each dot on the selected line. Line scan is active high, and data is active low. Line scan determines the operating time of each line. Operating time means LED On time duration of selected line.
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Figure 102-Architecture of general LED signboard

General PC monitor and TV transmit 60 frames per second. One frame is transmitted twice, it is same with transmission of 30 different frames per second. At LED signboard, frame transmission mechanism is similar to PC monitor and TV. 16 Lines have to operate 60 times during 1 second in case of 16 by 16 LED signboard. The operating time for 1 line is about 1ms: (1s/60f)/16fpl ≒
 1ms/l. At the signboard industry, generally 25 to 60 fps is used. 
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Figure 103-Operation of 16x16 Signboard

Line operating time 1ms is fixed at one signboard. So, we can arrange 1 ms for 1 time slot.
16 time slots are possible. For example, if we consider 1Mbps, 1 time slot can transmit 125bytes.
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Figure 104-TDM for Signboard

VLC  should
 support non-flickering and same brightness at each time slot and any time. To satisfy same brightness even though VLC data stream reduce the brightness to half, we need to increase of operating time per line such as 100% duty of 1ms = 50% duty of 2ms = 1ms on time per second. The simple frame structure makes increase the link efficiency.
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Figure 105-TDM 1 for Signboard

For third requirement, operating time of selected line is increased to 2ms. But 1 frame period is fixed, so we need to reduce time slot and divide led block so if we consider 1Mbps, 1 time slot is extended 2ms and can transmit 250bytes.
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Figure 106-TDM 2
 for Signboard

TDM2 is same at the incensement of operating time of selected line to 2ms. Difference is not reduced time slot but increase period. So frame rate is changed 60fps to 30fps. Whatever TDM1 or TDM2 is used, there are needed TDM for multiplexing at LED signboard.

The beacon is used to inform that the following frame is a TDM time slot: number of time slot and length of time slot. The TDM time slot can be allocated according to a service, a user, and QoS policy by multiple slot allocation according to service level. TDM Time slot consists of Beacon slot and Data slot. Beacon slot TS0 is a VLC header for compatibility information with source address and destination address, length field of beacon slot, service type(information broadcast service, data download service), and time slot information.

Data slot TS1 to end of TS is simple header with destination address (only for data download service) and no length field.
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