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1. Reference Circuit:
(1) MCS8051 Demo Board circuit design :
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Fig-1 Circuit for TFT module
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2. Initial data

By using SID13A04 as TFT module’s controller, user have to set up the internal
parameter before send data onto the display; The parameter include “pixel set”,
“frequency set” , and “ address set” etc. . so Epson have to provide “S1D13Ax Initial
Tool” for user easily to set all parameter ( see Chapter 4).

3. Sample Program

The demo program is designed for MCS-8051 demo board (see fig-1), the following
program can drive the TFT module of Winstar’s which with SID13A04 control board . the
program have divide into 2 parts, one is original program, the other is program with short
comments.

3.1 Original Program

[*Module : Main .c*/

#define _MAIN_C

#include "reg52.h" /I define 8051 registers
#include <intrins.h>

#include "eps13a04.h"

static UW32 dp;
static UW32 address;

void SHOW_PICTUREL():
void SHOW_PICTURE2():
void SHOW_PICTURE3():
void SHOW_PICTURE4():

main()
{
uUB8i,j,k.x;
MCU_INIT();
for(j=0;j<108;j++)
{
for(i=0;i<108;i++)
{3}
EPS13A04_INIT();
for(j=0;j<108;j++)
{
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for(i=0;i<108;i++)
{3}

while(1)
{

full_on(0x0000);

SHOW_PICTURE();

}
}
//[=========================================== ============
//[=========================================== ============
void step_color(UW16 step,UW16 end,UW16 start)
{
UB8 i;
UW16 color,j;
address = 0x00000000;
write_address(address);
for(i = 0;i<240;i++)
{
color = start;
for(j=0;j<320;j++)
{
write_address(address);
address ++;
DATA_DMODE;
A04_BUS(color);
color += step;
if(color == end)
color = start;
}
}
}
//|=============================================================

void show_word(UW32 start_address,UB8 length,UB8 wide,sword,UW16 word_color)
UW16 *sword;

{

UB8 k,l;

UW16 x;
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/IUW16 i=0;
address = start_address;
write_address(address);

for(1=0;l<wide;l++)

{
for(k = 0;k<(length/16);k++)
{
X = *sword;
sb_out(x>>8,word_color);
sb_out((UB8)x,word_color);
sword++;
}
address+=(320-length);
}
}
//:::::::::::::::::::::::::::::::: == ===
void sb_out(UB8 x,UW16 word_color)
{
UB8Yy;
for(y = 0;y<8;y++)
{
write_address(address++);
DATA_DMODE;
if(x&0x80)
{
A04_BUS(word_color);
}
else
{
A04_BUS(0x0000);
}
X<<=1;
}
}
//:::::::::::: == == e —————————————
void line_bar2()
{
UB8 ij,l;
UW16 color;

address = 0x00000000;
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color = 0x00f0;
write_address(address);
for(i = 0;i<240;i++)

{
for(1=0;1<16;1++)
{
if(color == 0x0000)
{color = 0x000f;}
color<<=4;
for(j=0;j<20;j++)
{
write_address(address);
address ++;
DATA_DMODE;
A04_BUS(color);
b33
//::::::::::::::::::::::::::::::::
void full_on(UW16 color)
{
UB8 i;
address = 0x00000000;
write_address(address);
for(i = 0;i<240;i++)
{
color_bar(0x0140,color);//320
}
}
[|[============ == == —==—==—===
void color_bar(UW16 wide,UW16 color)
{
UW16 j;
_hop_();
for(j=0;j<wide;j++)
{
write_address(address);
address ++;
DATA_DMODE;

P1=(UB8) color;
P3 = color >>§;
CS_ON;

CS_OFF;
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_hop_();

}
[[F====================================s====s
[[F====================================s====s
void SHOW_PICTUREL()

{
UB8 i;
Uw16 j;

dp = 0x0000;

address = 0x00000000;

write_address(address);

for(i = 0;i<120;i++)

{

CS_OFF;

for(j=0;j<160;j++)

{
write_address(address);
address ++;
DATA_DMODE;
P3 =PIC1[dp];
dp++;
P1=PIC1[dp];
dp++;

CS_ON;
_hop_();
_hop_();
CS_OFF;

}

address +=160;

}

}
[[F=========================================s
[[F=========================================s
void SHOW_PICTURE2()

{
UB8 i;
UwW16 j;

dp = 0x0000;
address = 160;
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write_address(address);
for(i = 0;i<120;i++)
{
CS_OFF;
for(j=0;j<160;j++)
{
write_address(address);
address ++;
DATA_DMODE;
P3 =PIC1[dp];
dp++;
P1=PIC1[dp];
dp++;
CS_ON;
_hop_();
_hop_();
CS_OFF;

}
address +=160;

void SHOW_PICTURES3()
{
UB8 i;
Uw16 j;
dp = 0x0000;
address = 38400;
write_address(address);
for(i = 0;i<120;i++)
{
CS_OFF;
for(j=0;j<160;j++)
{
write_address(address);
address ++;
DATA_DMODE;
P3 =PIC1[dp];
dp++;
P1=PIC1[dp];
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dp++;

CS _ON;
_hop_();
_hop_();
CS_OFF;
}
address +=160;
}

}
/[===========================================
/[===========================================
void SHOW_PICTURE4()

{
UB8 i;
UW16 j;

dp = 0x0000;

address = 38560;

write_address(address);

for(i = 0;i<120;i++)

{

CS_OFF;

for(j=0;j<160;j++)
{
write_address(address);
address ++;
DATA_DMODE;
P3 = PIC1[dp];
dp++;
P1=PIC1[dp];
dp++;
CS _ON;
_hop_();
_hop_();
CS_OFF;
}

address +=160;

}

}
/[===========================================
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void MCU_INIT()
{

EA =0;
PO = Oxff;
P1 = 0x00;
P2 = 0x00;

P3 = 0x00;

PO = 0x00;

void delay()
{
UW16 i,j,k;
for(k=0;k<10;k++)
{
for(j=0;j<200;j++)
{
for(i=0;i<200;i++)
{

void SHOW_PICTURE()
{
SHOW_PICTUREL();
SHOW_PICTURES3();
SHOW_PICTUREA4();
SHOW_PICTUREZ2();
delay();//
delay();//
delay();//
delay();//

delay();//
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delay();//

void A04_BUS(UW16 x)
{

P1=(UB8) x;

P3 =x>>8§;

CS_ON;

CS_OFF;

}

[*Module Eps13a04.c*/(Write initial)

#define _EPS13A04_C_
#include "epsl13a04.h"
#include "a04ini.h"

#include <intrins.h>
[[==================o-—ssoooooossossoooooTSSsSSsSSSSsSS=S========
[[===============s-=os=-s=osoosoosSsooooSSSSSSSSSSSSSSSSSS===S=====
void EPS13A04_INIT()
{
UB8datay;
for(y=0;y<29;y++)
{
write_command(S1D_REGSJ[y].Index,S1D_REGS][y].Value);
}
}
[[===============s-=os=-s=osoosoosSsooooSSSSSSSSSSSSSSSSSS===S=====
void write_command(UB8 command,UW32 information)
{
CS_OFF;
COMMAND_AMODE;
P2 = 0x00;
P3 = 0x00;
P1=command>>1,
COMMAND_DMODE;

A04_BUS(information >>16 );

A04 _BUS((UW16)information);
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[*void write_data(UW16 information)
{

CS_OFF,;

DBUS;

DATA_MODE;
A04_BUS(information);
CS_ON;

_nop_();

_nop_();

CS_OFF,;

¥

void write_address(UW32 information)
{
UW16 x;
DATA_AMODE;
P1 =(UB8)information;
x=information;
X=X>>8;
P3 =(UB8) x;
if(information& 0x00010000)
P2 =1;
else

}
[*a04ini.h*/(Initial Register Set)

struct easy code S1D_REGS[]=

{
{ Ox14, 0x00000000}, /*Power Save Configuration Register

* o\

{ Ox64, 0x28D70000}, /*GPIO Status and Control Register
* o\

{ 0x04, 0x00000000}, /*Memory Clock Configuration Register
* o\

{ 0x08, 0x00000042}, /*Pixel Clock Configuration Register
* o\

{ Ox0C, 0x00000061}, /*Panel Type and MOD Rate Register
* o\

{ 0x10, 0x00000010}, /*Display Settings Register
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* o\

{ 0x20,
* o\

{ 0x24,
* o\

{ 0x28,

Register */

{ 0x2C,
* o\

{ 0x30,
* o\

{ Ox34,
* o\

{ 0x38,
Register

{ 0x3C,
* o\

{ 0x40,
* o\

{ Ox44,
* o\

{ 0x50,
* o\

{ 0x54,
* o\

{ 0x58,
* o\

{ 0x5C,
* o\

{ 0x60,
* o\

{ 0x70,
* o\

{ Ox74,
* o\

{ 0x80,
* o\

{ 0x84,
* o\

{ 0x88,
* o\

\

*/

\

0x00000037 },

0x00000027 },

0x0000000F },

0x00870156 },

0x00000105 },

O0x000000EF },

0x0000000D },

0x00800000 },

0x00000000 },

0x000000AO },

0x00000000 },

0x000000AO },

0x00000000 },

0x00000000 },

0x00000000 },

0x00000000 },

0x00000000 },

0x00000000 },

0x00000000 },

0x00000000 },

/* Horizontal Total Register

/* Horizontal Display Period Register

[* Horizontal Display Period Start Position

/* FPLINE Register

/* Vertical Total Register

[* Vertical Display Period Register

/* Vertical Display Period Start Position

I* FPFRAME Register

[* Main Window Display Start Address Register

/* Main Window Line Address Offset Register

/* PIP+ Window Display Start Address Register

[* PIP+ Window Line Address Offset Register

/* PIP+ Window X Positions Register

/* PIP+ Window Y Positions Register

[* Special Purpose Register

/* PWM Clock Configuration Register

/* PWMOUT Duty Cycle Register

/* Scratch Pad A Register

[* Scratch Pad B Register

[* Scratch Pad C Register
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{ S1ID_REGDELAYON, 0x00000032}, /*LCD Panel Power On Delay (in ms)
* o\

{ Ox64, 0x28D70001}, /*GPIO Status and Control Register
* o\

{ Ox14, 0x00000000 } [* Power Save Configuration Register
* o\

|3

[*eps13a04.h*/

#ifndef _eps13a04 _h_
#define _eps13a04 _h_
#include "reg52.h"

#define S1ID_REGDELAYON OxFE
[[==================================================
shitE2P_A18 = P3"2;

shitE2P_Al17 = P371;

shitE2P_Al16 = P3"0;

shit E2P_OE = P377;

shit E2P_WE = P3"6;

#define EXTERN extern

#define ON 1

#define OFF ('ON)

/I contral function pin set

#define ADDRESS BUS 0x10

#define DATA_BUS 0x20

#define AO4_CS 0x40

#define EEPROM_BUS 0x01

#define S1D BHE 0x01  //16 bit data

#define S1D_WE 0x02  //write mode set "0"

#define S1D_RD 0x04  /Iread mode set "0"

#define S1D_MR 0x08 //0:command 1:display data
#define S1D_AO 0x10 //address bit "0"
/[====================================================
#define DATA_AMODE (PO =S1D_RD|ADDRESS BUS|S1D_MR)
#define DATA_DMODE (PO = S1D_RD|DATA_BUS|S1D_MR)

#define COMMAND_AMODE (PO = S1D_RD|ADDRESS_BUS&(~S1D_MR))

#define COMMAND DMODE (PO = S1D_RD|DATA_BUS&(~S1D_MR))
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#define CS_ON (PO |= A04_CS)

#define CS_OFF (PO &=(~A04_CYS))
//|m=============soooooooooooooooooooooooooooooooooooos
#define address_base 0x02

#define picturel 0x00

#define picture2 (picturel + address_base)
#define picture3 (picture2 + address_base)
#define pictured (picture3 + address_base)
#define pictureb (picture4 + address_base)
#define picture6 (picture5 + address_base)
#define picture7 (picture6 + address_base)
#define picture8 (picture7 + address_base)
/|m==============oooooooooooooooooooooooooooos
typedef bit BOOL,; [* Boolean */
typedef unsigned char UBS; [* 8-bit data */
typedef unsigned short int UWL16; [*16-bit data */
typedef unsigned long Uwaz; [*32-bit data */
typedef signed char SB8; [* 8-bit data */
typedef signed short int SW16; [*16-bit data */
typedef signed long SW32; [*32-bit data */

struct easy

{
UB8 Index;
UW32 Value;

void MCU_INIT(void);

void delay();

void line_bar2();

EXTERN void step_color(UW16,UW16,UW16);
EXTERN void SHOW_PICTURE();

EXTERN void write_address(UW32);
EXTERN void write_command(UB8,UW32);
EXTERN void EPS13A04_INIT(void);
EXTERN void A04_BUS(UWL16);

EXTERN UB8 code PIC1][];

EXTERN void color_bar(UW16,UW16);

EXTERN void full_on(UW16);
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EXTERN UBS8 code se[];

EXTERN UBS8 code se2[];

void show_word(UW32,UB8,UB8,UW16 *,UW16);
void sb_out(UB8,UW16);

#endif

3.2 Program function of Sub-Routine

3.2.1 Declaration of Data Type

typedef bit BOOL; /* Boolean */
typedef unsigned char UBS; [* 8-bit data */
typedef unsigned short int UW16; /*16-bit data */
typedef unsigned long Uwaz; [*32-bit data */
typedef signed char SBS; /[* 8-bit data */
typedef signed short int SW16; /*16-bit data */
typedef signed long SW32; [*32-bit data */

3.2.2 EPS13A04 INIT

Prototype :
void EPS13A04 INIT()
Parameters :
None
Returns:
Description:
To initialize the SID13A04 module.

3.2.3 Write Command

Prototype :

void write_command(UB8 command,UW32 information)
Parameters :

UB8 command /113204 Register Address

UW32 information //13a04 Register 32bit data
Returns:
Description:

Write 13A04 initial code
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3.2.4 Write Address (Set Cursor address)

Prototype :
void write_address(UW32 information)
Parameters :
UW32 information //32bit Address data
Returns:
Description:
Set Display Ram Address

3.2.5 Set up_Color
Prototype :
void step_color(UW16 step,UW16 end,UW16 start)
Parameters :
UW16 step
UW16 end //End color
UW16 start //Start color
Returns:
Description:
Change color while being progressive

3.2.6 Show Word
Prototype :
void show_word(UW32 start_address,UB8 length,UB8 wide,sword,
UW16 word_color)

Parameters :
UW32 start address  //Picture start address
UB8 length /[Picture length
UB8 wide /[Picture wide
UW16 *sword // Picture data
UW16 word_color
Returns:
Description:

Show Character picture

3.2.7 Line Bar (For vertical line display)
Prototype :
void line_bar2()
Parameters : None
Returns:
Description:
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RGB color bar

3.2.8 Full On (For full screen display)

Prototype :

void full_on(UW16 color)
Parameters :

UW16 color Display color
Returns:
Description:

One color full of the display

3.2.9 Show Picture
Prototype :
void SHOW _ PICTURE()
Parameters :
Returns:
Description:
140*220 65K Color Picture

4. Initial tool for S1D13A04

(1)Download “13A04cfg.exe”

(2)Decode addresses >EPSON 13A04
E@é )13A04 Configuration Utility (Build 155) BE@

General ] F'references] Eh:u::ks] FPanel | Panel Power | Reqisters | Direct ]

M emory mapped locations
Decode addrezses:
{* Epzon S5U13A04B00B .-"EIEIEIC) " Motorola IDPES000
O Uzer-Detined " Motaorola IDPEE030
" Motarala "DragonE all'! " Motarola DSPEEESA [M'RedCap']
" Hitachi SH-3 LCEWE

Beqister addrezs [hex]: |
Dizplay buffer address [hex]: |

MOTE: The decoding of the 13404 physical addreszes depends on pour particular
hardware implementation. The selection of Platform Types above reflect only one of
mary pozzible implementations for each platform.

additional features

v Enable USE suppart [ Enable dizplay data byte swap
v Enable clock chip support I Enable BitBLT data byte swap
Diagnostics
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(3)S1D Controller=>13A04 : Color depth 16bpp

=2 31D13A04 Confignration Ohility, (Build 155)

l Elncksl Panel ] Panel F'Dwer] Hegisters] Direct ]

51D contraller LColor depth Panel Swiveliewm
" 13403 " 1bpp ¢ Shbpp * [ degrees
" 4 bpp " 180 degrees

Yideo mermany: 160 KB ™ 270 degrees

Fixel doubling Advanced b
[ Horizontal Dizplay start address [bytes]: 1]

[ Yertical ¥ Auto |
Panel invert g

) MOTE: Theze settings ensure that initial register values meet
[ 5% invert timingz zpecifications. Some zofbware might change thesze
zettings dunng execution.

Configuration descrption

Diagnioztics

(4)Clocks Set

A2 E1D13A04 Configuration Uiility (Build 155%)
File Help

Generg(] ?'V.ET:ES _________________ Cl Iéanel ] Panel F'u:uwer] Heglsters] Direct ]

CLEJ [MHz] PLLE FubCLE,

(Timing: I50.000 ﬂ)@nurce: CLK) ) [~ Enable | Foce h|gh

Actual. | 49993 MHz | Divide: |Auto

ming =™ Plxél Cloek
CLKIZ [MH2] Timing: | 12.500 kMHz

BCLE.
Timing: |50.000

Source: | CLKI

Actual | 43993 MHz
(D.wde 21 ~| )= Bias Clock

MOTE: Selection of Clock | Timing: | 25,000 MH=
Divide will affect the

allowable choices for MCLE
panel frame rates. After n
making changes, make Source: | BCLE
zure ko go to Panel T
zection for the change to G)Mde' | 11 J )4- Mem 0 ry C IOCI‘
take effect. Tirning: 25,000 MHz
Diagnostics
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(5)Panel Data Set

_ S1D13A04 Configuration Utility (Build 155)

Generall F'referenu:esi Clocks Panel |F'anel F"u:uwerl Hegisters! Direct I

—Paneltype———— — Data width—— ~ Polarty—————— — Panel dimenzions—
# IS_TN g 3-bit FPLINE FPFRAME | | vy 320 <
Format 2 12-bit = High = High TR
q g .
&+ TFT & 18+hit  Low  Low || Height [240 ]
€ HR-TFT ~Parel color —— Effective displayed
= R0x160 = Mot irmage dirnensions:
220740 = Galar 320 = 240
— Dizplay total——— — Dizplay staft—————— ~ Timings
els] | 498 = welsl | 20 == —_—
H [pixelz]: ! _____ j H [pixelz]: il____;! SR |9? Ha

Viinesk | 262 “H | wipesp | 13 = Pivel clock [MHz}: [12.500 =]

~ HRTC/FPline [pixelz] — — WRTC/FPframe [linez] — — Fredefined panels-
Statpos: | 343 || Swtpos | 0 = | [Contompare =
(- —

Pulze width; & ﬁ Pulse width: EE
'.___ '—._—

— Diagnostics

Note: Other settlement does not change

(6)Export Initial Register

n3 £1D13A04 Confignration Utility (Build 155) ElEE

Panel F'r:-w_erl Flegigter:s.i Chrect I

ata width—— ~ Polarity ——————— — Panel dimensiong —

E':zb:;'t FPLINE FPFRAME | | wonane [320  ~
22l * High * High T
18-bit oy gl Height:  |240 -—!
aneluv_:-:-.l-n-:;r- Effective dizplayed
pre Moo image dirmensions;
T ———rTEE———E | Eolar 320 = 240
— Display total —————— - Digplay statt -~ Timings

okl | 4gg == wels) | 20 == -
H [pigels} i_---——;:i Hipielz] ..——--:; Frame rate: 97 Hz.

Wlinest | 282 =) | wfines) | 13 S| Pisel clock (MHz] [12500 > ]

—HRTLC/FFline [piselz]l—  ¥RTCAFPrame [lines] — FPredefined panesl: -
Start pos |._3¢_13 _-.:j Start pos: ! ﬁ jl:ustom panel ;j

Puilze width: | & ._"_:j Pulze width: _1_ ::ﬂ

— Diagnostics
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(7)Select s1d13a0x.h Export

+- SLD13A04 Configaration Tiility (Build 155)

Export

C Header File for 51013404 HAL-B ased Applications [appctg.h]
C Header File Defining a Map of 51013404 Reagizters [hip.h]
[ Header File for 510713404 'WAnCE Drivers rnoded.h
(- Header File for 510713404 Genenc Diryvers a1 dl 38l hl

Comma-Drelimited File Containing Curent Configuration [#1d1 3al. cev]
51013404 Register Quick Reference [=1d1:3a0x. hitml]

Export &z I
Cloze

Dizplay tu:utal_-_ i~ Display start- _ = Timihgs-'
Hipiselsh | 488 = Hipisel} | 20 3
pigels} | 488 =57 L 0 5

Wiinesh | 282 = winest | 13 2 Fivel clock MHel {12500

Frame rate: I-E!?'H:z

HRTCAFFline [pisels] - B WRTC/FPframe [ines]— — Predefined panels:

Statpos: | 343 - | lart pog: [0 = Il:ustl:um patel _'.!

Pulse width: A 8 1 | Pulse width: l__1__j:i

-~ Diagriostics

(8)Export file eps13a04.h .
(9)It finishes to establish S1D13A04 Initial Register.
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