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PRODUCT : LCD MODULE

SUPPLIER : TRULY SEMICONDUCTORS LTD.
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B APPLICATION CIRCUIT
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(Ta=-20to 70°C_Vopio =165V to 3.6V_ Vppexr=1.65V to 1 95V_REGVDD ="L")
Symbol | Parameter Min | Typ Max Unit
Loyele Clock Cycle Time (write cycle) 100 - ns
feyele Clock Cycle Time (read cycle) 1000 | - ns
fas Address Setup Time 0 - ns
fan Address Hold Time 0 - ns
fosw Data Setup Time 5 - ns
fopw Data Hold Time 5 - ns
facc Data Access Time 250 - ns
tom COutput Hold time 100 - ns
Wy Width high 20 ns
PWL Pulse Width low (write cycle) 50 - ns
PWy Pulse Width high {(write cycle) 50 - ns
PW, Pulse Width low (read cycle) 500 - ns
FPWh Pulse Width high (read cycle) 500 - - ns
tr Rise time - - 4 ns
tr Fall time - 4 ns
Write Cycle
(Casel)
D/C
tam
fas —
cs \ /k e k
tomle PV >
— Wi /‘r \-\[
WR [« 15
=
RD
oy Toaw
DO-D13(WRITE) Valid Data
Write Cycle
(Case 2) _
D/C
WR -
Wr \fL_
PWe
— "
csS {
RD

DO0~D15(WRITE)

WValid Data
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Table 13-3 - Serial Timing Characteristics
(Ta=-2010 70°C. Vppro = 1.65V to 3.6V, Vppexr= 1.65V 10 1.95V, REGVDD =L’}

Symbol | Parameter Min | Typ | Max | Unit
foyele Clock Cycle Time 77 - _ ns
Serial Clock Cycle Time
fouk SPI Clock tole?fance = +/- 2 ppm - - 13 MHz
fas Register select Setup Time 4 - - ns
tam Register select Hold Time 5 - - ns
fess Chip Select Setup Time 2 - - ns
fosH Chip Select Hold Time 10 - - ns
fosw Write Data Setup Time 5 R N ns
fomw Write Data Hold Time 10 _ _ ns
oLk Clock Low Time 38 _ _ ns
torkn Clock High Time 38 B - ns
fr Rise time - - 4 ns
fr Fall time - - 4 ns

fcss tose /

SCK - -
tg .
: | T toew |

SDI Valid Data ;b<

5CK

SDI 4<D?><D6XD5><D4><D3><D2><D‘I><DOF

Figure 13-3 — 4 wire Serial Timing Characteristics
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Figure 13-4 - Pixel Clock Timing in RGB interface mode
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Characteristics Symbol Min Typ Max Units
DOTCLK Frequency fooreLk - 5.5 8.22 MHz
DOTCLK Period toorew 122 182 - nSec
Vertical Sync Setup Time tomys 20 - - nSec
Vertical Sync Hald Time tusyn 20 - - nSec
Horizontal Sync Setup Time theye 20 - - nSec
Horizontal Sync Hold Time theyh 20 - - nsec
Phase difference of Sync Signal

Falling Edge yne =8 tr 0 - 240 | toorawx
DOTCLK Low Period tewL 61 - - nsec
DOTCLK High Period tckn 61 - - nSec
Data Setup Time tae 40 - - nsec
Data hold Time tan 40 - - nSec

TRULY SEMICONDUCTORS LTD.



‘, (A
Tn UL LCD MODULE  Application note Version:0.2 Oct,20,2008

Figure 0-5 - Pixel Clock Timing in RGB interface mode
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a) Horizontal Data Transaction Timing
- Voyee = 326 Lines =:
tuse = 4 {
VYSNC “ j
: VDISP = 320 Lines t e =2
HSYNC | —————— | z
|_1I'IE"J Line 319 _
DEN R LILTL
b) Vertical Data Transaction Timing
Characteristics Symbol Min Typ Max Unit
DOTCLK Frequency fooTowx - 55 g.22 MHz
DOTCLK Period thoTowk 122 182 - nSec
Horizontal Frequency (Line) Ty - 196 293 kHz
Vertical Frequency (Refresh) fu - 60 90 Hz
Horizontal Back Porch tuer - 30 - tooTewx
Horizontal Front Porch ture - 10 - [—
Haorizontal Data Start Point tusr - 30 - tooToix
Horizontal Blanking Period thee + tuep - 40 - tooToLx
Horizontal Display Area HDISP - 240 - tooToLx
Horizontal Cycle Heyoe - 280 - T
Vertical Back Porch tver - 4 - Line
Vertical Front Porch tvep - 2 - Line
Vertical Data Start Point tyee - 4 - Line
Vertical Blanking Period tvee + turp - 6 - Line
Vertical Display Area VDISP - 320 - Line
Vertical Cycle Vepoe - 326 - Line
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PS3 PS2 PS1 PS0 | Interface Mode

1 1 1 1 3-wire SPI

1 1 1 0 4-wire SPI

1 0 1 1 16-bit 6800 parallel interface

1 0 1 0 8-bit 6800 parallel interface

1 0 0 1 16-bit 8080 parallel interface

1 0 0 0 8-bit 8080 parallel mterface

0 1 1 1 18-bits 6800 parallel interface

0 1 1 0 9-bits 6800 parallel interface

0 1 0 1 18-bit 8080 parallel intertace

0 1 0 0 9-bit 8080 parallel interface

0 0 1 1 Reserved

0 0 1 0 Reserved

0 0 0 1 18-bit RGB interface + 4-wire SPI

For more information please refer to SSD1289 data sheet.

The TFT panel is different between new module and old module

B INITIAL CODE
//PS3=1;PS2=0;PS1=0;PS0=1;
/INCC=IOVCC=2.8V;

M _RESET =1; Delayms(20);//Delay 20 ms
M _RESET =0; Delayms(100);
M RESET =1; Delayms(100);

Delayms(10);

WMLCDCOM(0x0028); WMLCDDATA(0x0006);
WMLCDCOM(0x0000); WMLCDDATA(0x0001);
Delayms(15);

WMLCDCOM(0x002B); WMLCDDATA(0x9532);
WMLCDCOM(0x0003);WMLCDDATA(0xAAAC);
WMLCDCOM(0x000C); WMLCDDATA(0x0002);
WMLCDCOM(0x000D); WMLCDDATA(0x000A);
WMLCDCOM(0x000E); WMLCDDATA(0x2C00);

WMLCDCOM(0x001E);WMLCDDATA(0x00AA);//different from old code

WMLCDCOM(0x0025); WMLCDDATA(0x8000);
Delayms(15);

WMLCDCOM(0x0001);WMLCDDATA(0x2B3F);
WMLCDCOM(0x0002); WMLCDDATA(0x0600);
WMLCDCOM(0x0010); WMLCDDATA(0x0000);
WMLCDCOM(0x0011); WMLCDDATA(0x60B0);
Delayms(20);

WMLCDCOM(0x0005); WMLCDDATA(0x0000);
WMLCDCOM(0x0006); WMLCDDATA(0x0000);
WMLCDCOM(0x0016); WMLCDDATA(0OxEF1C);

TRULY SEMICONDUCTORS LTD.
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WMLCDCOM(0x0017); WMLCDDATA(0x0003);
WMLCDCOM(0x0007);WMLCDDATA(0x0233);
WMLCDCOM(0x000B); WMLCDDATA(0x5312);
WMLCDCOM(0x000F); WMLCDDATA(0x0000);
Delayms(20);

WMLCDCOM(0x0041); WMLCDDATA(0x0000);
WMLCDCOM(0x0042); WMLCDDATA(0x0000);
WMLCDCOM(0x0048); WMLCDDATA(0x0000);
WMLCDCOM(0x0049); WMLCDDATA(0x013F);
WMLCDCOM(0x0044);WMLCDDATA(0xEF00);
WMLCDCOM(0x0045); WMLCDDATA(0x0000);
WMLCDCOM(0x0046); WMLCDDATA(0x013F);
WMLCDCOM(0x004A); WMLCDDATA(0x0000);
WMLCDCOM(0x004B); WMLCDDATA(0x0000);
Delayms(20);

WMLCDCOM(0x0030); WMLCDDATA(0x0707);
WMLCDCOM(0x0031); WMLCDDATA(0x0704);
WMLCDCOM(0x0032); WMLCDDATA(0x0204);
WMLCDCOM(0x0033); WMLCDDATA(0x0201);
WMLCDCOM(0x0034); WMLCDDATA(0x0203);
WMLCDCOM(0x0035); WMLCDDATA(0x0204);
WMLCDCOM(0x0036); WMLCDDATA(0x0204);
WMLCDCOM(0x0037); WMLCDDATA(0x0502);
WMLCDCOM(0x003A); WMLCDDATA(0x0302);
WMLCDCOM(0x003B); WMLCDDATA(0x0500);
Delayms(20);

WMLCDCOM(0x0022);

B OLD INITIAL CODE
//PS3=1;PS2=0;PS1=0;PS0=1;
/INCC=IOVCC=2.8V;

M _RESET =1; Delayms(20);//Delay 20 ms
M _RESET =0; Delayms(100);
M _RESET =1; Delayms(100);

Delayms(10);

WMLCDCOM(0x0028); WMLCDDATA(0x0006);
WMLCDCOM(0x0000); WMLCDDATA(0x0001);
Delayms(15);

WMLCDCOM(0x002B); WMLCDDATA(0x9532);
WMLCDCOM(0x0003); WMLCDDATA(0xAAAC);
WMLCDCOM(0x000C); WMLCDDATA(0x0002);
WMLCDCOM(0x000D); WMLCDDATA(0x000A);
WMLCDCOM(0x000E); WMLCDDATA(0x2C00);
WMLCDCOM(0x001E);WMLCDDATA(0x00B8);//different from new code
WMLCDCOM(0x0025); WMLCDDATA(0x8000);
Delayms(15);
WMLCDCOM(0x0001);WMLCDDATA(0x2B3F);
WMLCDCOM(0x0002); WMLCDDATA(0x0600);
WMLCDCOM(0x0010); WMLCDDATA(0x0000);
WMLCDCOM(0x0011); WMLCDDATA(0x60B0);
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Delayms(20);

WMLCDCOM(0x0005); WMLCDDATA(0x0000);

WMLCDCOM(0x0006); WMLCDDATA(0x0000);

WMLCDCOM(0x0016);WMLCDDATA(0xEF1C);
WMLCDCOM(0x0017); WMLCDDATA(0x0003);

WMLCDCOM(0x0007); WMLCDDATA(0x0233);

WMLCDCOM(0x000B); WMLCDDATA(0x5312);
WMLCDCOM(0x000F); WMLCDDATA(0x0000);

Delayms(20);

WMLCDCOM(0x0041); WMLCDDATA(0x0000);

WMLCDCOM(0x0042); WMLCDDATA(0x0000);

WMLCDCOM(0x0048); WMLCDDATA(0x0000);

WMLCDCOM(0x0049); WMLCDDATA(0x013F);

WMLCDCOM(0x0044);WMLCDDATA(0xEF00);
WMLCDCOM(0x0045); WMLCDDATA(0x0000);

WMLCDCOM(0x0046); WMLCDDATA(0x013F);

WMLCDCOM(0x004A); WMLCDDATA(0x0000);
WMLCDCOM(0x004B); WMLCDDATA(0x0000);
Delayms(20);

WMLCDCOM(0x0030); WMLCDDATA(0x0707);

WMLCDCOM(0x0031); WMLCDDATA(0x0704);

WMLCDCOM(0x0032); WMLCDDATA(0x0204);

WMLCDCOM(0x0033); WMLCDDATA(0x0201);

WMLCDCOM(0x0034); WMLCDDATA(0x0203);

WMLCDCOM(0x0035); WMLCDDATA(0x0204);

WMLCDCOM(0x0036); WMLCDDATA(0x0204);

WMLCDCOM(0x0037); WMLCDDATA(0x0502);

WMLCDCOM(0x003A); WMLCDDATA(0x0302);
WMLCDCOM(0x003B); WMLCDDATA(0x0500);
Delayms(20);

WMLCDCOM(0x0022);
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