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FPGA-based TFT LCD timing controller design
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Abstract: A FPGA-based SOPC embedded system timing controller is designed for some LCD panel
driver chips which only bonding with source and gate circuits. It uses FPGA logic circuits to implement
the functions such as LVDS video signal decoding, grayscale expansion, RSDS signal encoding, and
control timing conversion display. Through the serial port setup parameters in FPGA soft-core Nios
II, GAMMA and VCOM voltage can be programmed. Those parameters have power-down protection.
The timing controller also adds BIT detection circuit which check the operation status in real-time.
This high integration, low power consumption, simple structure timing controller circuit is suitable
for special applications with high use value.
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Fig. 2 Block diagram of timing controller circuit
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Module LVDS_IN (VESA, RxIN, R, G, B, HS,
VS,DEN);
input VESA;
input[27:0] RxIN;
output[7:0] R,G,B;
output HS,VS,DEN;
reg[7:0] R,G,B;
reg HS,VS,DEN;
always @(VESA)
begin
case (VESA)
1b1://VESA
begin
R<{={RxIN[22],RxIN[21],RxIN[5:0]};
G<C={RxIN[24], RxIN[23], RxIN[11:
61};
B<{={RxIN[26:25],RxIN[17:12]};
HS<{=RxIN[18];
VS<<=RxIN[19];
DEN<C=RxIN[ 20 ];
end
1'b0://JEIDA
begin
R<C={RxIN[5:0], RxIN[22:21]};
G<<={ RxIN[11:6],RxIN[24:23]};
B<<={RxIN[17:12,RxIN[26:25]};
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HS<C=RxIN[18];
VS<<=RxIN[19];
DEN<C=RxIN[ 20 ];
end
default;//VESA
begin
R<<={RxIN[22:21],RxIN[5:0]};
G<={RxIN[24.23],RxIN[11.:6]};
B<{={RxIN[26:25],RxIN[17:12]};
HS<=RxIN[18];
VS<{=RxIN[19];
DEN<C=RxIN[20];
end
endcase
end
endmodule
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