$27 % 1 W M5 2 &~ Vol. 27.No. 1
2012 4E 2 J Chinese Journal of Liquid Crystals and Displays Feb. ,2012

XEHE.1007-2780(2012)01-0087-06

JET FPGA 138 I8 &b o /s B bl 28 119 e VRIS B

El%paii/ ?5‘5‘&

(R EBFBE KECFREENI S PWEVIF T, Ak KF 130033, E-mail : wangminghao_cc@163. com)

E: LT FPGA M5 T & Som W8R8l J7 v, 2 BB 7 1938 0L R0 B PP A 100t T ] 3 48 00 B e 1l
W R BRE) ] Verilog BEAF IR TE 5 g5 1 30 W & 7 B Sl 45 i 25 . ] DL S JAS [8) 43 9% 32 1 06 ol 3l 24 Wl
IR TEAN TG ZAE SO O AR I I 00T 5 5 3 3 T 2 A4 R B D R . 2 S IR B E L %G8 T A B R
Pl o BRI /D BB % W6 B WS I A o A R R G R R A M R L TE RSN A A A S
B a) 78 2 ik A 3K 3R G 1 — 5840 K Sl AR o 5 0 BE R IR A B R #R .

X $# i@ W& BIR;FPGA; Verilog-HDL; LCD ## i 8%

thE 43S, TP334;TP332 XEKFRIZAG: A DOI: 10.3788/YJYXS20122701. 0087

Design and Realization of General LCD Controller Based on FPGA

WANG Ming-hao, WU Xiao-xia

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,Changchun 130033, China)

Abstract; Based on FPGA, the drive method of liquid crystal display is studied according to
logic and time sequence of liquid crystal display standard. A general liquid crystal display con-
troller is designed which can work under different resolution, the program of the general
liquid crystal display controller is implemented with the Verilog language. The general con-
troller can implement clear dynamic display at different resolution. Experimental results indi-
cate that the hardware resource consumption of controller is much lower, it is good in generaliza-
tion and easy for portability, satisfying the system requirement. Without any modification
the controller can be easily transplanted to other embedded systems as a display part to drive
high-resolution LCD.

Key words: liquid crystal display; FPGA; Verilog-HDL; LCD controller

1 og N P20 T AN 2 S K vk B
o 4% AT B R X A ST SR S T 6 VAR I S T
TEAR S 09 Tl e 2200 R AT pht P28 1) B 5 SU e B i o T 20 £ 0 B 2 0 L 5 T L.

BTSSR 17 21 5 ik A 2K 3R G408k B 22 Hh
MATFHEEMAHE . ZRE MRS, ki
AR G0 R AR B 10 45 A B SE I 3 B R 7E
WoRBE b TR N BT ANLAS B, R
PRAS TR i S S 282 B0 28 i S s e BEAEL Y R £R

Wi B : 2011-08-24; &iTHHI: 2011-10-08
EL2WBE: EX“863"¥ B H (No. 2009AA8080603)
EE B . EMikA981—), 5,

RS S VNS L ) B DG A e s B N R

JE s AR S . BE A WA SN BOR AR
FCIRE AR B R M R] ER SE ERE SR AR I T AL
SRy Rondr . S8 Z I T AR EE B8 R8¢
LT 4 908t S s BB 22 R T LA s 8 ok
SE IR ity S 78 P AN UBAS 15 5 3 52 g 1 WA 1Y

R 5 Ak BRI BT T AR



88 " A

5

i) ZN %27 &

S S T B 3R A N R G AR
BB s o o) 4 B2 52 B8 45 A FPGA 7285 7 I8
3 2R 8 RO A 0 s A 1 R K Sl A L AN AN R IR
AR R A5 T AR RS AR SR T
—FhEE T FPGA 138 FHW b il 7 45 1 45 - AR AL
PHE Bt ST A BT R T A YR S 4 o R R B
TIHe - 10 FL i 58 ] DUAE AN S8 SO o] A0 1 15
LT 52 B2 Fh 43 B3 00 bR o B R D RE L IR HL 5
GEUR D s ¥ AR e TP A AL IS, TC W AT AT 15 L
A AT B A B A i A X R GEAE O R B B
B AEPELF A0 = A A IR A S AT DA SR B R
By PR R

2 RHEIH R ENR

ik 1

TR AT S 7 4 RN IR Bl R AR R s
JIT e A 5 00 b o R S B Y #E A S R T
FERAAT G FEIE T S it IR R A
SR F T R R SO R s L AR
SHBREEEF R WA 1 s, HSYNC
SRR BATR R AT R B A R R
() ALFE 4 NE A AT (0 AT BRI R
(b) ATH R (o ATHFRETE (D 72T A R

2.1

x1 EHIE

AN O B N 1 AT AR R RO R E XY 5
VSYNC J& {7 4 WOR 48 /9 i 18] 28 i 7 455, 3
B O AL FE 4 T80 iR 25 i 7 Co) LT
B A (p) A R 7R () 0 B TE (o) 72
AR R T B R R R R B R
Xt 57

MR IEANTR] 19 S0 78 20 B R P A 5 A ™ A
PRAE. IR 1 BR . AT R P PR S AR S A
[ £ A B 30 5 T 000 A ) 28 ) 5 3 4K
— U A 8] XoF B — A~ 5 3% 199 S 7 Jo 3 5 33 [R) 4 it
P A5 5 BT Re— YR I [RD S R AT () 28 5 5 1Y)
— .

sorch(b) Front porch(d)

Active video time(c)

i Scanline time(e) i

DATA = —
VSYNC

total frame time(s)

BT fdilfE 2

Time sequence of control signals

Fig. 1

ShriE

Table 1 Control signal standard
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MHz JEH 1 /ns a b c d e o) p q r S
640X 480@60 25.175 39.7 96 48 640 16 800 2 33 480 10 525
800X 600@60 40.0 25 128 88 800 40 1056 4 23 600 1 628
1 024 X768@60 65.0 15. 385 136 160 1024 24 1 344 6 29 768 3 806
1 280X1024@60 108.0 9.25 112 248 1 280 48 1688 3 38 1024 1 1066
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module sync_module
(

CLK, RSTn, VSYNC, HSYNC, Ready,
Column_Addr, Row_Addr, vga_switch

)

input CLK, RSTn;

output VSYNC, HSYNC, Ready;

output [ 10:0]Column_Addr;

output [10:0 JRow_Addr;

input [ 1:0 Jvga_switch;

reg [4:0]tip_clk;

reg [ 10:
reg [ 10
reg [10:
reg [10:
reg [ 10:
reg [10:
reg [10:
reg [10:
reg [10:
reg [10:

0 JHent;

0]Vent; //ess

0 JHsyn;

0 ]Hbp;

0 JHact;

0 Hip; //asb,c,d
0]Vsyn;

0]Vbp;

0]Vact;

01Vip; //0spsdsr

always (@ (posedge CLK)

begin
case (vga_switch)

2'do; //640 X 480

begin tip_clk <<= 5'd7;
Hent <<= 11'd800;
Vent <<= 11'd525 ;
Hsyn <<= 11'd96;
Hbp <<= 11'd48;
Hact <<= 11'd640;
Hip <= 11'd16;
Vsyn <= 11'd2;
Vbp <<= 11'd33;
Vact <<= 11'd480;

//ess

//39 .c,d

qu <= 11/d10; //OaPaQ?r

end
2'dl: //800X 600
begin tip_clk <<= 5'd4;

Hent <<= 11'd1056;
Vent <<= 11'd628; //e,s

Hsyn <<= 11'd128;
Hbp <<= 11'd88;
Hact <<= 11'd800;
Hfp <<= 11'd40;
Vsyn <<= 11'd4;
Vbp <<= 11'd23;
Vact <<= 11'd600;

//asb,c,d

pr <: 11,d1; //Oapaqyr

end
2'd2. //1 024 X768
begin tip_clk <<= 5'd2;

Hent <= 11'd1344;

Vent <<= 11'd806;
Hsyn <<= 11'd136;
Hbp <<= 11'd160;

Hact <<= 11'd1024;

Hfp <<= 11'd24;
Vsyn <<= 11'd6;
Vbp <<= 11'd23;
Vact <<= 11'd768;

//695

//a’ ,cod

Vip <<= 11'd3; //o.p,q,r

end

2'd3. //1 280X 1 024
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begin tip_clk <<= 5'dl;
Hent <<= 11'd1688;
Vent <= 11'd1066; //ess
Hsyn <= 11'd112;
Hbp <= 11'd248;
Hact <<= 11'd1280;
Hip <<= 11'd48; //a,b.c,d
Vsyn <<= 11'd3;
Vbp <= 11'd38;
Vact <<= 11'd1024;
Vip <<= 11'd1l; //o.p.q,r
end
endcase
end
endmodule
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