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Design and Implementation of
Graphics Dot Matrix LCD Based on FPGA

ZHENG Zheng-bing
(School of Physics and Telecommunication Engineering , Shaanxi University of Technology s
Hanzhong 723003, China, E-mail : snutdevotion@ 163. com)

Abstract: In order to meet the application needs of the front display of the high-performance
electronic instrumentation, the scheme that a high-speed FPGA processor controlled low-
speed LCD module was proposed. The characteristics of the LCD display module built-in
T6963C was elaborated and the hardware interface circuit between FPGA and LCD
TG240128A was given. According to the graphical display addressing mode and command
setting method, the design of the LCD driver module was completed by using the Verilog
HDL hardware language and the graphics display of the image data. The simulation test re-
sults show that the display driving circuit based on FPGA can generate the correct timing,
send data according with T6963C controller instruction sequence and complete the image data
display. The system can effectively solve the problems of the driver and display between high
speed FPGA and low speed LCD, and has a certain applications reference value in the visual
interface design.
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Fig. 1

2.2 LCD 5 FPGA WRE 4 OB K%t

AR AN E T6963C B BT & B =X i
R TG240128A 43k 240 X 128 4 i,
AT 7R 16 47 8 X8 fiPF VU SCFAF i # 8 17 16 X
16 S FENF-, T FPGA 1] DL R I 52 B8 7 2
) A DR Ol S8 T B TO S A 45 A5 B R
BT 5 o 58 i 2 BOHE 04 2 o JFL A 3 4
T HL % an &l 2 Js

FPGA (% {55 LCD_LIGHT i i = #%
B TG240128A B EF LAY . = H P B 35
FEAT 22 B A 5 DO~ D7 3l 2 #1505 R
B 0 B 2 11 M 3% 5 A5 A5 5 LCD_EN 5 CE
AR SEIBE ) ik s EIE S AL 5 C/D M
B A R o B R S
nOE . nWE SZ3U i 2 7s B 132 5 #E4dl. Vo
15 538 1 A BH 43 e S B LR 4 i

J10

YCC5 SMC240 128A

COM18

-I”:gs 5 3:' ||I .
4 3 LCDII" EN
2

LCD_EN 1D LCD_LIGHT
LCD_LIGHT

LCD_COM

R72 19
l|| Vout
10 K W3 10K
DO__R73 101 bBo
Dl R7 11
DBI
D2 R7 12
Ve 3 = bB2
"
D3 __R88 31 g3
D4 R10I—— 14106y
k71 D5 R102——— 15 | hs
10 k D6 R103———y 16| no
D7 R10§—— 17 I g7
LCD EEN R110—— Tiex
AL RO —— ;

nOE_RI2I———
—1

i 47OXIV_\()IX 20

VCC5 |

CED LIGHT

K2 FPGA 5 R TG240128A 22 1 i i
Fig. 2 Interface circuit between FPGA and the LCD
module TG240128A
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Table 1 Addressing mode of graphical display
GH GH+1 e GH+ GA—2 GH+ GA—1
GH+ GA GH+ GA+1  eeeeee GH+ 2GA—2 GH+ 2GA—1
GH-+mGA GH+mGA+1  eeeeee GH-+mGA—2 GH+mGA—1
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Table 2 Commands of graphical display mode
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Fig. 3 Flow chart of writing graphics data
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LCD_ADRI: // %% HhtAK 8 1
begin next_state <.= LCD_ADRZ2;
data <<= 8h00; nce <<= 1'b0; nwe <<= 1'b0;
end
LCD_ADR2.
begin next_state <.= LCD_ADR3;
data <<= 8'h00;
end
LCD_ADRS: //% ik bt 8 fi
begin next_state <.= LCD_ADR4;
data <<= 8'h00; nce <<= 1'b0; nwe <<=
1'b0;
end
LCD_ADR4.
begin next _state <.= LCD_ADRS5;
data <<= 8'h00;
end
LCD_ADRS: //J ik 0x24 Hulikfiy 4
begin next state <. = LCD_ADRG6; data <<=
8'h24;
nce <<= 1'b0;nwe <<= 1'b0; ¢ d <=1’
bl;
end
LCD_ADRG.:
begin next_state <.= AUT WRI;
data <<= 8'h24; c_d <<= 1'bl;
end
[/ BCE AR A BB, Kk 0xbO fiT 4
AUT_WRI1.
begin next_state <<= AUT_WRZ2;data <<=
8'hb0j;
nce <<= 1'b0; nwe <<= 1'b0; c d <=
1'bl;

begin next_state <.= WR_DATI;
data <<= 8'hb0; ¢_d <<= 1'bl; cnt_rst
<= 1'bl;
end
/5 BE B B B X
WR_DATI
begin next_state <.= WR_ DAT2;
data << = showdata; nce << = 1’ b0;
nwe <<= 1'b0;
end
WR_DAT?2.
begin data <= showdata;
if (frame_done) //H| W 5 58 — 5t 848 (3840
)
next_state <.= AUT_ENDI;
else
next_state <= WR_DATI;
end
[/ BCE RS A BB S50, Kk 0xb2 T4
AUT_END 1.
begin next _state <.= AUT_END2;
data <<= 8'hb2; nce <<= 1'b0;
nwe <<= 1'b0; ¢ d <<= 1'bl;
end
AUT_ END2.
begin next_state <= IDLE;
data <<= 8'hb2; ¢ d <<= 1'bl;

end
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Fig. 4 Timing simulation graphics of display driving module
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Fig. 5 Timing simulation graphics of display driving module
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