HX1230 liquid crystal display module

User"s.!G i
1o

2a
)
»*

Guangxi studious Technology Co., Ltd.

2017.01



table of Contents

T OUINE .ttt cteae e e st st e et et bt e e e aese b et e s et e a e e ees £eaebebeaeeae e eh e £ e he e e ae bk e e e ae et ebe e ene febeteseateaenaetentens 1
720 o S 1
B IOPEIALING ....vveveeietiiteieteeteieetete e st etesestess —eseesesestatesteseseseeae s eseseeasse e eaases SEesteseesesteseasesteseseseeteteseteseetentete Seseeseseeseaneseeresen 1
B 20 @ 1= =1 o o T I (T P 1
B2 11 (W oo TR - 2

3.3 DDRAM MAP (Memory map)

3.4 Initialization process

............................................................................................................................................................ 3
Bl RESEE ...ttt ettt bbbt R et SaEEee e eR et et R et e R b bt e Rt ee Sarereaes 3
3.4.2 An internal POWET SUPPIY GISPOSEA .......c..cciriruirtiriieeiiet et eiteieiies seesbest et e st e s e et et s e b e bt esese e b et et eaes Sebtentsaesbens et eteseeseenesaebenseanenteans 3
3.4.3 Set the NIGhlIGhted ..........c.ccoeeiieiieiiieiesiecieieeeies ceveeerestesseeesee aihadhat e e e P nsresees sueseeseesessesuaeesessess s RIS < eeeneeneene erean 3
JC I N | Y1 o Tt (gL io [ o] - e RS NSRS
3.4.5 Set display switch ................... e ceerreeenree s P 4
3.4.6 Setting scan start [N ...............iueeee e, et L R L e 4
3.4.7 Set up DDRAM of Y address ....4..ccocoveereeuennn.... enene e I ... et 4
3.4.8 Set up DDRAM of X Hig low nibble addresSEERIRNN.. .......... . BEERERE. . ........ ... S e s 4
3.4.9 Remove DDRAM Memo| ta (clear screen) .. SERRREREN............ SR ...l R ... e 5

3.5 Routing .....cococciiieieeeed



)
( Hx Guangxi studious Technology Co., Ltd. HX1230 display module manuals

1 Outline

HX1230 The liquid crystal display module Is a simple structure, compact monochrome dot-matrix display;
®  Resolution 96, line 68

®  Only need four 10 can drive

o Single LED backlight, lower power consumption

L4 Maximum serial rate 4.0Mbits / s

®  External RST (reset) pin input

. Voltage range: 2.7V ~ 5.0V

o Low power consumption for battery powered system

®  Temperature range: -25 ~ 70 °C

2 Pin ‘*{

Pin Function Module Description T;ble 1 !

Pin Symbol Function Description
1
2
3
4
5 Serial Clock Rising, DIN effective data
6 LCcD 3.3-5.0V
7 BL Backlight Power 3.3-5.0V
8 GND Ground

3 operating

3.1 Operation Timing

RST pin is used to reset the display module, the reset time is recommended 10ms ~ 100ms.

CE pin only valid serial data is low. Serial data pin DIN, the data format as shown in FIG.

Consists of a control bit D / C, add a parameter byte (high to low post) composed 9Bit format, when the D / C data / instruction control bit is 1, the data

byte following the parameters; if D / C control bit is 0, the parameter is an instruction byte behind;
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Data // instruction

cowol bits

Data / instruction

| D/Cb7D6‘D5D4D3Dl2D1 ¢OD/hD7¢6D5b4D3|D2D1|DO I

\

Parameter byte

Serial Clock CLK, when the rising edge of CLK, the data Din to be sampled.

CE \

Map 1 Instruction format

Parameter byte

o JR/oKompoe) 050210} ooy o)

3.2 Instruction Set * I

HX1230 Instruction s*@ 2 Fig.

4 Ma'z Timing

instruction D/C

An internal power sup

6 D5 i4 D3 EZ

1

DO

are "11

description

1", open;
When W is "1000", closed;

Contrast settings

B0 HX{1230 model (not available);

Set reverse video 0 1 1 When N |R When N /R is "0", the normal display;
When N /R is "1", displayed in reverse;
All set points 0 10 10 When thg N/ O if N/ O is "0", to close the whole display;
When the N/ O is "1", opens the whole display;
Set display switch 0 10 10 When th¢ N/ S when N/ S is "0", the display is turned off;
When N/ S is "1", the display is opened;
Set the DDRAM
0 1 11 RAM addresses provided Y0 Y
Y address 0<sYs7
Set the DDRAM low fpur X
address 0 0 00 X0 X address of RAM is provided
X address is set upper three 0<Y<95
bits 0 DDRAM 0 01 X4
Setting scan start line 0| 0 S5§ Setting scan start line SO S: 0<Y<63
Write data 1 D7D 4 D3 [ Writing |data to the display D0 in RAM
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3.3 DDRAM MAP (Memory map)

DDRAM (& 77)
oH |o 1 |2 |3 94 |95
an e [97 o8 99 | 100 131
" 2H |288 |289 200 201 | = | 286 | 287
3H |384 | 385|386 | 387 | 478 | 479
4H | 480 | 481 |4s2 |483| 574 |sis
SH |s576 |577|578 |579| | 670 | 671
6H |672 |673 |674 | 675 | | 766 | 767
74 |768 |769 |770 |772| |62 | 863 ||
00H O0IH 02H O03H SEH  5FH

Map 3 HX1230 Memory Map

HX1230 display module DDRAM memory is an array of rows 9, shi ite, the column address is automatically

incremented point to the next byte DDRAM; 96 byte line when finished, automatic row address plus one; when wrote

automatically jump back row address 0, O's.

currently using HX1230 display module‘,*dulus should be provid

3.4 Initialization pr*

3.41.Re

code, reverse, row line;

Connected to the efined, must give RST A reset pulse signal. Reset time is

supply, and the internal registers DDRAM Contents,

recommended 10ms - 100ms .

3.4.2 An internal power supply is provided

Command byte
instruction D/C description

D7 D6 D5 D4 D3 D2 D1 DO

When W is "1000", closed;

Set an internal power squrce 0 0 0 1 0 W’3 W2 W1 W0 when W are|"1111", ppen;

3.4.3 Set reverse video

Command byte

instruction D/C description
D7 D6 D5 D4 D3 D2 D1 Do
Set reverse video 0 1 0 1 0 0 1 1 When N |R When N /R is "0", the normal display;
When N /R is "1", displayed in reverse;
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3.4.4 All set point display

Command byte
instruction D/C description
D7 D6 D5 D4 D3 D2 D1 DO
Set all significant
0 1 0 1 0 0 1 0 When the N/ O if N/ O is "0", to close the whole display;
Illustrates the ppint When the N/ O is "1", opens the whole display;
3.4.5 Set display switch
Command byte
instruction D/C description
D7 Dé D5 D4 D3 D2 D1 DO
Set display switch 10 10 1 1 1 When the N / S when N/ S is "0", the display is turned off;
When N/ S is "1", the display is opened;

3.4.6 Setting scan start li

M

n

g

instruction

Command byte

D/C

D7

D6

D5

Setting scan play

D4 D3

description

rt line S0 S: 0<Y<63

Starting line
347 up DDRAM of Y address
Command byte
instruction D/C description
D7 D6 D5 D4 D3 D2 D1 DO
Y address provided
DDRAM 0 1 0 1 1 0 Y2 Y1 The RAM address Y0 of Y: 0sY<7

3.4.8 Set up DDRAM of X High three low nibble address

Command byte
instruction D/C description
D7 D6 D5 D4 D3 D2 D1 DO
Set the DDRAM low four X
address 0 0 0 0 0 X3 X2 X1 X0[setting the X RAM Address:
X address is set upper three 0<Y<95
bits 0 DDRAM 0 0 0 1 0 X6 X5 X4
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3.4.9 Remove DDRAM Memory data (clear screen)

set XY (0,0); // Set coordinates.

for (i = 0; 1 <9; i +4) {

for (j=0;j<96;j++){

write_LCD (0x00,1);}}

3.5 Routine

Note: suitable for routine studic Technology Co., Ltd. Guangxi produced models HX1230 display dule

wiring:
RST ->P1.0 CE
->P1.1DIN ->
P1.2 CLK ->
P1.3BL -> P1.4

COCOCOCO0S0C000R000000000000000000000000000000000000000000000000000002088823000)

#include "stc12c5a60s2.h"
#include <stdio.h>

#include "char_tab.h"

sbit HX_ RST = P11 0; // Define the reset pin

sbit HX_ CE =P1"1; // Definitions enable pin

sbit HX_DIN = P11 2; // Defined data pins

sbit HX_CLK = P11 3; // Defined clock pin

sbit HX BL = P14, // Defined backlight pin

void delay (unsigned int t); // Delay function

void write_HX (char volue, bit DC); // to HX1230 Display Module Writes a command / data

DC = 0: instruction DC = 1: data
void initinal_HX (void); / initialization HX1230 screen

void set_XY (unsigned char x, unsigned char y); / Positioning coordinates

void clr_HX (void); // Clear screen function

void Display_Picture (char * ch); // Display image function

void english_display8x8 (char x, char y, char input); // Display a 8 * 8 English characters
void sping_english8x8 (char x, char y, char * ch); // To display a string 8x8 String
void display_betty logo (int power); // Display power
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void english_display8x16 (char x, char y, char input); // Display a 16 * 8 English characters

void sping_english8x16 (char x, char y, char * ch), // To display a string 16x8 character of

/

Function Name: Delay () Function

Description: program delay

EDEDEEERERERE A R DD DE D BRI R DEDER DR DD R S LA D DE R R e

void delay (unsigned int t) {

unsigned int i, j; for (i =

0;/<t;/++)[

for (j = 0, <1000; ] ++):}}

Function Name: write_LCD (char volue, bit DC) Description: to HX1230 display module Write

a byte instructions or data

******************************************************************************/

void write_HX (char volue, bit DC) // Write a Icd Instruction / data DC = 0: instruction DC = 1: data
{

int i;

HX_CE = 0; // Enable HX1230 Display Module Operations

HX_DIN = DC; // Instructions or data

HX CLK = 1; // Generating a rising edge of the write control bit

HX_CLK = 0;

for (i=0;i<8 i++) // Write a command or data byte

{

if (volue & 0x80) {

HX_DIN = 1}

else {

HX_DIN = 0;}

HX_CLK = 1; volue =

volue << 1; HX CLK = 0;}

HX CE=1; // Ban HX1230 The operation display module
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Y

Function Name: initinal_LCD (void)

Function Description: Initializes control registers module HX1230
******************************************************************************/
void initinal_HX (void) / initialization lcd

{

HX_CLK = 0;
HX_RST = 0; delay
(50); HX_RST = 1;
HX_CE = 0, delay

(1) HX_CE = 1;
delay (1);
write_HX (0x2f, 0); // Set the internal power supply ( ON: 0x2f/ OFF: 0x28) , Internal power switch is turned on
write_HX (0x90,0); // Set contrast (not used)
write_HX (0xa6,0); // Set reverse display (normal: 0Xa6 / Anti obvious: Oxa7 ), Normal display settings
write_HX (0xa4,0); // Setting all of the display point (closed: 0XA4 / ON: A5), Close full display
write_HX (Oxaf, 0); // Display setting switch (open: OxAF / shut down: OXAE) Open display
write_HX (0x40,0); // Setting scan start line, the scanning start line is provided 0
write_HX (0xb0,0); // Set up DDRAM of Y Address, sef RAM of Y Address 0
write_HX (0x10,0); // Set up DDRAM of X High three addresses, RAM of X High three address is 0
write_HX (0x00,0); // Set up DDRAM of X The low four addresses, RAM of X The lower four bits of address 0
clr_HX ();}

/
Function Name: set XY ( igned char x, igned char y) Fi

Description: Sets the coordinate memory DDRAM

R L L e e e R R R Y

void set_XY (unsigned char x, unsigned char y) // Positioning coordinates
{
write_HX (0xb0 + y, 0); // Set up DDRAM of Y address
write_HX (0x10 | ((x & Ox7f) >>4), 0); // Set up DDRAM of X High three addresses
write_HX (Ox0f & x, 0); // Set up DDRAM of X The lower four bits of address
/
/

Function name: void clr_HX (void)
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Description: clear screen
******************************************************************************/
void clr_HX (void) // Clear screen function

unsigned char i, j; set XY (0,0); // Set

coordinates.

for (i = 0; 1 <9; i +4) {

for (j =0, <96;] ++) {

write_HX (0x00,1),}}}

Function name: void Display_Picture (char * ch)

Description: a display size of 96 * 68 pictures

******************************************************************************/

void Display_Picture (char * ch) // Display image function
{

unsigned char i, j;

set_XY (0,0); // Set coordinates.

for(i=0;i<9i++){
for (j = 0;j <96; j ++) {

write_HX (*(ch + (i *96) +j), 1);}}}

Function Name: english_display8x8 (char x, char y, char input) Description:
English characters a display 8 * 8

e e L L e L e R R R L LY

void english_display8x8 (char x, char y, char input) // Display a 8 * 8 English characters
{

chari, *ch;

ch = ENGLISH_tab8x8 + 8 * (input - 32); set XY (x, y);

for (i = 0; i <8 i ++)
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{
write_HX (* (ch + i), 1);}}

Function Name: sping_english8x8 (char x, char y, char * ch) Function: a

character string display English 8 * 8
R
void sping_english8x8 (char x, char y, char * ch) // To display a string 8x8 String
{

chari=0;

while (* (ch + i)l = 10) {

english_display8x8 (x + 8 *i, y, *(ch +1i)); i ++}}

Function Name: display_betty logo (int power)
Description: displays battery icon

******************************************************************************/

void display_betty logo (int power)

// Display power
{

char i, volue = 0, Power_mark = 0x00; int k;
set XY (80,0); k =
(Oxff-power) / 36; for (i = 0; i
<k;i++){

Power_mark | = 0x01 << i;}
for (i=0;i<10;i++){

volue = * (bettey logo + i); if (i> =2

&&i<9){

if (Power_mark & 0x01 << (i-2)) {
volue & = ~ Ox3c;}}
Studious technological innovation produced 9
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write_HX (volue, 1);}}

Function Name: english_display16x8 (char x, char y, char input) Function Description:

displaying a 8 * 16 English characters

B e e 6 2 6 £ e e B € € £ B 0 3 2 2 A G A BT I 77

void english_display8x16 (char x, char y, char input) // Display a 8 * 16 English characters

{
chari, *ch;

ch = ENGLISH tab8x16 + 16 * (input - 32); set XY (x, y),
for(i=0,i<8i++){
write_HX (*(ch + i), 1);}

set XY (x,y + 1), for(i=

0:i<8:i+4){

write_HX (*(ch +i + 8), 1),}}

Function Name: sping_english8x16 (char x, char y, char * ch) Description:

displaying a string of English 16 * 8

******************************************************************************/

void sping_english8x16 (char x, char y, char * ch) // To display a string 8 * 16 character of

{
chari=0;
while (* (ch + )l =1 0) {
english_display8x16 (x + 8 *i, y, *(ch +i)); i ++}}
/

Function name: void chinese_display (char x, char y, char * ch) // display a Chinese character

Description: a display Chinese characters 16 *

R e L e e LR L LR R R LY
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void chinese_display (char x, char y, char * ch) // Display a Chinese character
{

char i; set XY (x, y), for

(1= 0;i<16:i++){

write_HX (*(ch + i), 1);}

set XY (x, y+ 1), for (i =

0:i<16:i++) {

write_HX (* (ch +i + 16), 1))}

Function Name: void main (void)
Description: The main function

******************************************************************************/

void main (void) {

char PChar [30] = 0, int i
= 0,'

initinal_HX (); // initialization

while (1) {

Display_Picture (Tab_Logo); // Display image function

delay (1000);

clr HX (); // Clear screen
sping_english8x8 (0, 1, "abcdefghijkl"); // To display a string 8x8 character of
sping_english8x16 (0,2, "abdcefghijkl");

chinese_display (0,4, tab_chinese);

display_betty_logo (80); // Display power

sprintf (PChar, "Count:% d", i);

sping_english8x8 (0, 6, PChar); // To display a string 8x8 character of

[ ++;

g

delay (1000):}}
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