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Point-to-point interface protocol for thin film
transistor-liquid crystal display

ZHAO Bin'?, ZHOU Ming-jong®, ZHANG Yu-hua*, WANG Zhao*, WANG Nian-mao®,
XU Feng-cheng’, WANG Fu-yi** , XIAO Jian-feng®

(1.College of Electronic and Information Engineering » South China University of Technology »
Guangzhou 510640, China ;
2. Shenzhen China Star Optoelectronics Technology Co., Ltd., Shenzhen 518107, China)

Abstract: With the development of the thin film transistor-liquid crystal display (TFT-LCD) on size
and resolution, the traditional interface transmission protocol between the timing controller (T-CON)
and the specific source driver (SD) is no longer applicable and it becomes a critical challenge for the
conventional interface protocol. In order to improve the high-speed transmission of data signals, this
paper proposes and studies a novel high-speed point-to-point interface transmission protocol in the dis-

play panel field, named China Standard Point-to-Point Interface (CSPI). The CSPI protocol
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implements clock calibration between T-CON and SD through embedded Clock Data Recovery (CDR)
mechanism. After CDR calibration completes, the instruction signal Link Status (LLS) outputs high
level to T-CON, informing the sender that the next stage of valid data can be transmitted. The CSPI
technology specific packet alignment data is also embedded in the transmission data line. The
particular 8B/9B coding technique is adopted for data transmission as well as a scrambling scheme.
Compared with the traditional mini-LLVDS interface protocol, CSPI technology can improve transmis-
sion rate to 3 Gb/s, and has outstanding features of high data rate and less signal lines which is partic-
ularly well-suited for high-end TFT-LCD panel. Moreover, CSPI technology built-in clock signal,
which can effectively reduce EMI. Experimental results based on the 55” Ultra-High Definition
(UHD) LCD panel indicate that the minimum amplitude and width of the eye diagram are approxi-
mately 312 mV and 548 ps, respectively. It can satisfy the system requirements of the stability, relia-
bility and anti-interference ability of the transmitted signal as well as reduce Printed Circuit Board
(PCB) layout area.

Key words: China standard point-to-point interface; mini-lvds; timing controller; source driver; em-

bedded clock data recovery; 8b/9b coding technique
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