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Regulated method of realizing white balance
for LCD based on FPGA
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Abstract: In order to solve the phenomenon of color temperature excursion for LCD at different lumi-
nance, the paper analyzes each part of adjusting white balance. First, according to the theory of adjus-
ting white balance, the paper adopts the method of adjusting OGB backlight to realize white balance
for LCD from extent of difficulty and accomplishment on each part. Then on the base of color sensor
and FPGA as controller, software design and whole scheme design are presented. Finally, curve fit-
ting and analysis are discussed. By analyzing and comparing test results, the effect of white balance
will be perfect after experimentation of high and low temperature, vibration, wetness and mildew.
After adjusting white balance,the range of color exhibition is enlarged and the color temperature can
remain steady so that LCD can show image vividly. Besides, the range of color temperature is within
4+0. 005, the error is about 0. 63%. LCD can meet the demand of color stability and color temperature
on avionics display.
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Fig. 2 Diagram of circuit scheme
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feedback

ta_g, data_b,data_in,data_out_r,data_out_g,

contrl ul (clk,reset,data_r,da-
data_out_b);

input clk;//65MHZ B} A

input reset;// & i fiy A

input[15:0] data_r.data_g,data_b;//ER {6 1% J&%
o OGB R M Jls i A fH

input[ 23:07] data_in;//OGB ¥t AH
output[ 7:0]data_out_r,data_out_g,data_out_b;
//PWM I OGB i i i}

reg[ 7:0]data_out_r,data_out_g,data_out_b;
//PWM I JE OGB % ¥ 25 17 2t

parameter b_max = 16"h0300;//¥ T I K& %
€I

parameter b_min= 16"h0010;//1 T fx /N & %
A€

parameter ref_b=16h00b6;//#*] E =% H
reg[ 7:0] next_state,state;// IR 2517 %
parameter idle=8h00;/ /45 WIRZ

parameter statel =8h01;//IRZEHL

always@ (posedge clk or negedge reset)//{L %t
AT, R 1 A RS

begin
if (! reset)//& L
begin
data_out_b<= data_in[7:0];// H M
end
else
begin

case(next_state)
idle: next_state<=statel;//# ANIRESHL 1
statel .
begin/ />R £ B B 45 (B A 78 B2 19 fie K e /b
YT N 3 ACRISHL 2, Ak T 4 %
if((data_b> b_max) || ( data_b<{ b_min))
next_state<=state2;

else

begin
if(data_b> b_max+3)
data_out_b<C= data_out_b-1;/REFI(H
KFEEME 3 UL BRI 1
else begin
if(data_b<<b_min-3)
data_out_b<C= data_out_b+1;//FK%E

BIE/NTROEME 3 b B 1
else
data_out_b<C= data_out_b;//f%¥FFE (4
end
end
default: ;
endcase
end
end
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Tab.1 Color temperature comparison before and after adjusting

white balance

W AR /K

B )/ 3 R i W5 TR RS
min % v U v

0 0.198 1 0.468 0 0.1981 0.468 0 6 503 6 503
15 0.197 2 0.468 2 0.197 7 0.468 3 6 549 6 510
30 0.196 3 0.4674 0.1975 0.468 1 6 857 6 533
45 0.1951 0.466 7 0.197 2 0.468 0 6 781 6 541
60 B 0.194 2 0.4655 0.196 8 0.4689 6 923 6 531

]

75 0.193 3 0.464 9 0.196 3 0.4695 7 028 6 527
90 0.1924 0.4640 0.1971 0.468 8 7 157 6 518
105 0.1917 0.463 1 0.197 7 0.468 3 7 275 6 510
120 0.190 6 0.462 2 0.198 3 0.467 9 7 427 6 496
180 0.190 4 0.462 1 0.198 7 0.467 4 7 449 6 501
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