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How to Use a Graphic LCD

As we enter the technological era of the world, many gadgets, devices, appliance, equipments etc.
are evolving. And beyond that evolution, as a person...as a human; the one who controls this
computer world of us, must know how to employ it of course. That’s why Winstar Display Co., Ltd.
is here. To give knowledge of what life is all about...what technology is all about to sustain life. As
the vision of our company goes: WIN your life; STAR your eyes. So with that, it is a great privilege
for us to give information about our product, especially on how to use graphic LCD modules for the
benefits of everybody.

So let’s see the Winstar product WG240128B as an example.
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CONTROL SIGNALS
The whole picture is composing of 240 dots/pixel/character column and 128 dots row as shown to
the above photo. But before the whole picture shows, it takes some process first. And that is the
responsibility of the controller of every module. This controller will be the one to give signals to the
whole module. Let me tell to you the different signals.
® CP Signal
From the picture, this is the foundation of everything, of the whole image. This represents the single
dot or single pixel or single character of the picture.
® | PSignal
This is the one that responsible to change another line if CP Signal occupies the whole row. This is
the one that tells the CP to take another line.
® FLM Signal
As the LP Signal finishes its responsibility to tell CP to change the line, FLM will be the one to tell
LP to change its page if the line is almost done. So this is the one responsible for the whole page.
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® M Signal

As the character, the line and the page are almost done, M Signal takes place by telling the BIAS to
change its voltage so that the LCD (the nematic itself) will turn or change.

BLOCK DIAGRAM OF LCD MODULE
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As we know now how each dot in every line and in every page occur, let us see now what is
behind on every graphic LCD. So as you can see the illustration, before all the dots in every line
and in every page takes place, there is different process that happens first. The whole picture itself
comes from the signal of its COMMON and SEGMENT IC (Integrated Chip) that builds the row
and column of every character. Where in fact, asks their signal from its CONTROLLER and its
proper voltages from the BIAS Circuit that will be acted upon by the Negative Voltage Generator to
avoid some shortages and burning of other components IC.

Printed Circuit Board of WG240128A
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CONTROLLER AND 8051 IC APPLICATION

Aside from the circuitry of the LCD Module, we need also to learn about on how we are going
to make real the picture that we want to pop up on the screen itself. How a single character can be
put on the actual figure.First thing we need to find out is the data bus IC (microprocessor) that we
are going to use to make the program that will be use on the module. This will be the foundation of
all the data that we want to put on the module that we want to utilize and of course we will base our
program on the type of data bus IC that we use.

Winstar Display Co., Ltd. is commonly using the 8051 microprocessor of Intel and uses the C
Language for its program. This is where we format the entire program that we are using for the
different applications of our modules, depending on the capacity of its application.

8051 Block Diagram
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Winstar takes time also in choosing the accurate Controller IC of the module depending on the
function of the LCD or the request of its customer. Programs can be created as we comprehend on
the specification of the controller IC that we are using. From that specification, we can know the
correct interface of it to its Data Bus and the correct way on how to program and apply the
controller. So with the Controller and Data Bus IC connection, we can now create all the thoughts
that we want to be view on our screen.
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Let us take a look the sample module of WG240128A on how we really create this one.

Foalfure Mechamlczl Bara

“ Bulli-in centreller TOSHIBA-{TESEIC |
2, 1M26duty cycle ltem Standard Yalus Unit
3. Builtsin NIV (cption) hModule Dimenszion 170 0 105 5 mm
Viewing Area 132.0x7A.0 mm
PinND symbol Function Jot Size 0.47e0.47 mm
Dot Pitcn 0.5x0.5 mm
1 |FGND | Frame GEN(connected to bezzl) -
Maourting hole 162,0x 85.0 mm
Vas GHD
Vdd | Power sapply fur logic circuil Absolute Maxinrum Rating

V3 | Contrast Adiustmeant
Standard Value
WR Data write Item Symkbal LUnit
min. | yp. | Max.

Power Supply VDD-VSS |4.75 | 5.0 |525 | W
Input Vokage A | 03| — | woo | W
gte s YESE0Vell, VDID=3,0 Vol

CE | Chipenable

2

3

4

5

[ RD | Dataread
+

8 C/D | Codel/Data
9

MC/ ee| He cennect on/Negative Voltage outpuf

10. | ReT | Controller reset Efectranical Charsclorisfics
11 LDED | Databus hine ki il mma Standard Value
em ymbol| Cenditon unit
12 DB1 | Data bus line min.| typ.|max.
1 | pne2 ) . won I Lewel A
" Pata bus line it aeae VID H level —_ PEE R
14 | DB3 | Databus line sapply cument | oo L=ty | = | 23 | — |ma
15 | DE4 | Databus line REcunmasded LEDrsing oG 1.0 | 13,5 | 204
16 | DB5 | Databus line Vallage ke doma Tend [ uppag| 25 T8 43,5 130 | v
17 | DEE |Databus line fersemale 50C 17, | 105 | 18
& | DBET | Databus line LEDFarverd Village|  vF 25c - —=]—-|v
- FE-"H, B sharazter fent FNFarward Cormnt|  |F 28'C - - = (mA
19 s Font selection FH="L’ 68 chernster font - - P — =
) Ce = 20C — I — | o lmA
20 e SR EL EL |valsimvacHomee| — - | eo | mA

With the following feature, we can start. As we are aware of its controller, we need to study it
for the connection and programming.
TOSHIBA T6963C

Block Diagram
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Pin Assignment

52 51 50 4% QB a7 &6 25 24 43 42 41 40 39 @ 37 36 3% 34 33

TH963C

(TOR VIEW]

RAM Interface

The external RAM is used to store display data (text, graphic and external CG data). With
single-scan, text data, graphic data and external CG data can be freely allocated to the memory area
(64 KB max). With dual scan, LCD 1 is allocated to 0000H to 7FFFH (32 KB max), LCD Il is
allocated to 8000H to FFFFH (32 KB max). Text data, graphic data and external CG data can be
freely allocated in LCD 1. In LCD II, the same addresses must be allocated as in LCD I, except
ad15.ad15 determines selection of LCD | or LCD I1. It can be use the address decoded signals ce0
(0000 to 07FFH), cel (0800 to OFFFH) within 4KB. ce0 and cel allow decoding of addresses in the
ranges (0000 to 07FFH) and (0800 to OFFFH) respectively within a 4-KB memory space.

{Example)

(1) Single-Scan (2) Dual-Scan

0000k 0000H BOO0H

AREA AREA
TEXT IR [ BFFFH

GRAPHIC GRAPHIC
AREA, AREA
TIFFH FTFEH

€6 RAM G RAM

AREA AREA
TEEFH THRFH EFFFH

GRAPHIC

AREA G : Chasaster Gemerator

€6 Ram

FTFRN
AREA
FRFEH

To completely create a program that will be use on the LCD module application, we need also to
take note of the following:
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Command Code Di D2 Function
11110XXX o o Bit Resat
111X —_ — Bit Set
1111000 o o 8it 0 (LSE)
1111001 _ —_ Bit 1
- 1111010 o o Bit2
it 3l =13 1111X011 = = Bit 3
1111X100 o o Bit4
1111101 o e Bit5
1111X110 o o gitg
111X _ —_ Bit 7 (MSB)
X invakd
e Setting registers
Code Hex. Funetion D1 D2
Do100001 21H SET CURSCR POINTER X ADRS Y ADRS
ooioooig 22H SET OFFSET REGISTER DATA 0oH
ooiooi0a 24H SET ADDRESS POINTER LOW ADRS HIGH ADRS

wooE 507

DEPLAY MICE

VBB i

The relation between ¢ haracter codes and chirmtﬂhm mncu T'ﬂ'Eomll

note: All of the information can be comprehend by reading all the specifications of the said

controller. So if we know that, we can now go on to programming itself.

CREATING APROGRAM
Before we actually make a program, lets first take note the port of our microprocessor for
connections and compatibility.

8051 Pmouts
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So with that, basic knowledge of C language is an important tool so we can go with the flow of
the programming. Different operations must be applied such as the +, -, *, /, %, ++, --, >, <, <=, >=,
&, N ~ >> << 1 1= == And of course some programming instructions such as the loop
instructions ( for, while and do while), switching instructions, array, string, etc.

VARIABLE DATATYPE:
This one is very important to think of.

DATA
BITS BYTES VALUE RANGE
TYPE
bit 1 0~1
signed char 8 (-)128 ~ (127
igned
unsigne g 0~ 255
char
enum 16 (-) 32768 ~ (+)32767
signed short 16 (-) 32768 ~ (+)32767
unsigned
16 0 ~ 65535
short
signed int 16 (-) 32768 ~ (+) 32767
unsigned int 16 0 ~ 65535
: (-)2147483648 ~
signed long 32
(+)2147483648
unsigned
32 0 ~ 4294967295
long
0.175494E-38 ~
float 32
0.402823E+38
shit 1 0~1
sfr 8 0~ 255

sfr16 16 0 ~ 65535
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SAMPLE GRAPHIC PROGRAM

#include <reg51.h>
#include <INTRINS.>
#define DATA_BUS P1

shit LCM_CD = P30
shit LCM_FS = P37
sbit LCM_MD2 = P3"2;
sbit LCM_RESET = P33,
sbit LCM_CE = P3™4;
sbit LCM_WR = P3"6;
shit LCM_RD = P37,

unsigned char codepicture [128] [30] =
note: code of the picture can be put in here.

void write_command (unsigned char par_1)

{

LCM_CD = 1
LCM_CE = 0
LCM WR = 0
_nop_();

_nop_();

DATA BUS = par_1,
_nop_();

_nop_();

LCM_CE = 1
LCM WR = 1,

}

void write_data (unsigned char par_1)
{

LCM_CD =0;

LCM _CE =0;

LCM_WR =0;

_nop_();

_nop_();
DATA_BUS = par_1;
_nop_();

_nop_();

LCM CE=1;
LCM_WR =1;

}

void init_T6963C ()
{

LCM_RESET =0;
_nop_();

_nop_();

_nop_();
LCM_RESET =1;
_nop_();

_nop_();

_nop_();

LCM_MD2 = 1;
LCM_FS =0;

write_data (0x00);
write_data (0x00);
write_command(0x40);

write_data (0x00);
write_data (0x02);
write_command(0x42);

write_data (OxX1E);
write_data (0x00);
write_command(0x41);
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write_data (Ox1E);
write_data (0x00);
write_command(0x43);
write_command (0x80);
write_command (0x98);

}

void clear ()

{

unsigned char i, j;
write_data (0x00);
write_data (0x20);
write_command (0x24);
write_command (0xB0);
for (i=0; i<=128; i++)
{

for (j=0; j<=30; j++)

{

write_data (Ox55);

}

}

write_command (0xB2);
}

void fill_screen (picture)
char picture [128] [30];
{

unsigned char i, j;
write_data (0x00);
write_data (0x20);
write_command (0x24);

}

void main ()

{
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init_T6963C ();

clear ();

fill_screen (picturel);
while ();

{

}

}

With these article, hope it would be a great help for the
the Graphic LCD Module. If you need further inforr
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