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FE

TEIE G S B R 48 ERERATY RABB71IM HYZHAE - A MCU &kl 5 ABLBURE R AS ~ % foEP
4= -~ DMA(Direct Memory Access) ~ BTE(Block Transfer Engine) ~ PIP(Picture in Picture) ~ X7 LIz
PWM(Pulse Width Modulation)Zhge. .. 55 » ACHR LR E LL D RERYIE FIFE =/ i -

TE—Ffldh - FEZEAE Userdef.h 1= (B8 258 A - #8700 ARAVERSR - e P FH Ay MCU R/ T il %E - LCD Panel -
MCU &kl A BB RS AR, - EEFEEH PLL 2 E{H(SDRAM CLK - Core CLK - Pixel CLK) - z£4HAYER
BHEAZSE > 41 PLL initialization ~ SDRAM initialization = LCD initialization » 55222(15% 1/2/3 #YEREH

MCU :FE:R T EfxE:RA8871M £t T Parallel 8080 - Parallel 6800 + SPI-3 wire ~ SPI-4 wire ~ IIC Z 7 f& MCU
AR HEE

MCU et A\ SRR el AAR =

8-bit MCU, 8bpp mode ~ 8-bit MCU, 16bpp mode -~ 8-bit MCU, 24bpp mode ~ 16-bit MCU, 16bpp mode -
16-bit MCU, 24bpp mode 1 ~ 16-bit MCU, 24bpp mode 2.

SR FERAS87IM I LLAE i/ MEEIETE - (EBUR B RS ETAS -

PLL £%%E{E(SDRAM CLK - Core CLK - Pixel CLK):SDRAM CLK(# A 166MHz) ~ Core CLK(& A 120MHz) - Pixel
CLK(&z KX 80MHz) -

SDRAM CLK=Core CLK

£ 16 firn %% % T Core CLK = 1.5*Pixel CLK

1F 24 firu %% R Core CLK = 2 * Pixel CLK
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F—E: BREUIALK MCU BB ABBRERH A

PRz

[ T 48

RA8871M 2L/ fefHz{45 MCU ¥f SDRAM fi& Rl 5 A
1.8-bit MCU +Ta, 8bpp color depth mode (RGB 3:3:2)
2.8-bit MCU 7T, 16bpp color depth mode (RGB 5:6:5)
3.8-bit MCU 4], 24bpp color depth mode (RGB 8:8:8)
4.16-bit MCU 4], 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU i1, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU )1, 24bpp color depth mode 2 (RGB 8:8:8)
A T B {5 P o R B A R 4 e (5 P 22 7S A
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[ & VI 48
RA8871M 4&4t$2 4t ={lH[E /& - Layer1 address % 786432 - Layer2 address £ 1835008 ~ Layer3 address
K5 2883584 » FMiZ B T WiH AP > SRR B T DIEHEHER T ANEE - DU EERIERE > #2200
KERBHAT

void Write_Layer(unsigned char Layer)

{

unsigned long address;

switch(Layer)
{
case 1:
address = Layer1; /ILayer1 address define in userdef.h
break;
case 2:
address = Layer2; /ILayer2 address define in userdef.h
break;
case 3:
address = Layer3; /ILayer3 address define in userdef.h
break;
}

Canvas_Image_Start_address(address);
Goto_Pixel_XY/(0,0);

void Show_Layer(unsigned char Layer)

{

unsigned long address;

switch(Layer)
{
case 1:
address = Layer1; /ILayer1 address define in userdef.h
break;
case 2:
address = Layer2; /ILayer2 address define in userdef.h
break;
case 3:
address = Layer3; /ILayer3 address define in userdef.h
break;
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}
Main_Image_Start_Address(address);
Main_Window_Start_XY(0,0);

ol 1:
Write_Layer(1);
Show_Layer(1);
G HAB A EEE—  EHEIEMEE—

#ifl 2:
Write_Layer(2);
Show_Layer(2);
GRHABAMERERE "  EEHENMIESEE=
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1.1.1:8-bit MCU 4}-[H, 8bpp color depth mode (RGB 3:3:2)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
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7% 1: 8-bit MCU, 8bpp mode EHRIHE=,
API :

fiFg 8 bits MCU 1MHE LK 8bpp color depth. MCU ZE&42] SDRAM.

void MPU8_8bpp_Memory_Write

(

unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width

,unsigned short h //height

,const unsigned char *data //8bit data

)

#p -

Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

MPU8_8bpp_Memory_Write(0,0,128,128 ,gimage_8);

glmage_8 ZA/\ 128x128 HEE + #&=\A MCU 8 fiLjn/TH » % 8 Lyt -

LCD Ef&EEH (EE 1):
(0, 0)
(127,127)

B 1.1 : {E£F 8 bits MCU +ELLE. 8bpp color depth. MCU E&K3EE—.

RAIO TECHNOLOGY INC. 7/130 www.raio.com.tw



RAIO™ RA8871M

JEFRE= T V1.4

1.1.2:8-bit MCU 7, 16bpp color depth mode (RGB 5:6:5)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Go4 Go‘i GoZ Bo/ Bob Bob Bo4 Bo‘5

|G| (wN

2% 2: 8-bit MCU, 16bpp mode EFHEE
API :

fiFH 8 bits MCU 1B LLK:. 16bpp color depth. MCU E &2 SDRAM.

void MPU8_16bpp_Memory_Write
(
unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width

,unsigned short h //height

,const unsigned char *data //8bit data

)

il
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU8_16bpp_Memory_Write (0,0,128,128,glmage_16);
glmage_16 2K\ 128x128 EE - #4=\F MCU 8 fiLT/ A - €2k 16 fLTHRFATER -
LCD EfEEH (EE 1):

(0,0)

(127,127)

B 1.2 : {8 bits MCU /A LLK 16bpp color depth. MCU &k &g —.
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1.1.3 :8-bit MCU 7}, 24bpp color depth mode (RGB 8:8:8)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

(OB |WIN[=
oo
oo
o
o8}
o
o8}
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o8}
o
e
o
o8}
~ g

Z 3: 8-bit MCU, 24bpp mode BRI &=
API :

{#iFH 8 bits MCU f-E LA K 24bpp color depth. MCU &3] SDRAM.

void MPU8_24bpp_Memory_Write
(
unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width
,unsigned short h //height

,const unsigned char *data //8bit data

)

#pi:
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU8_24bpp_Memory_Write (0,0,128,128 ,gimage_24);
glmage_24 /)N 128x128 KYE & - 87\ % MCU 8 firyT /i » ik 24 L yThAEH -

LCD HfEEmE(EE 1):
(0,0)

(127,127)

1.3 : {#F 8 bits MCU 1AL K 24bpp color depth. MCU E&kZEE—.
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1.1.4:16-bit MCU 41", 16bpp color depth mode (RGB 5:6:5)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

1 Ro’ Rob Rob Ro4 Rod Gol Gub Gub Go4 G(fi GoZ Bo/ Bob Bob Bo4 Bod
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% 4 : 16-bit MCU, 16bpp mode ERHE,
API :

fiFg 16 bits MCU 1 1E LK 16bpp color depth. MCU (3&[ 2] SDRAM.

void MPU16_16bpp_Memory_Write
(
unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width

,unsigned short h //height

,const unsigned short *data //16-bit data

)

il
Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

MPU16_16bpp_Memory_Write (0,0,128,128,pic1616);
pic1616 ZA/)\ 128x128 HYEE - #5=\ R MCU 16 fijT/ M » 2 16 ALTTREAfEA -

LCD HIEEH (E/E 1):
(0,0)

(127,127)

B 1.4 : {16 bits MCU /E LK 16bpp color depth. MCU E& R EEE—.
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Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Go' Gy Go Go' Go Gy Go' Gy By By By By By By By’ By
2 B, B B, B, B, B/ B, B’ Ry’ Ry Ro® Ry’ Ry Ry Ro' Ry
3 R1I R1b R1b R14 R1d R1Z R1‘I R1U G1/ G1b G1b G14 G1‘i G1Z G1‘I G1U
4 Gzl sz sz G24 sz GzZ G21 GZU BQ7 sz 825 824 BzJ BzZ Bz1 Bzo
5 By’ B3’ By Bs Bs’ By’ By By’ R, Ry’ Ry’ Ry Ry Ry Ry Ry
6 Ra’ R3b R3b R34 R3d R:«;Z R3‘I R3U G3/ G3b Gab G34 G:«;‘i G:«;Z G3‘I G3U

%z 5:16-bit MCU, 24bpp mode 1 ER}E=;

API :
fiFH 16 bits MCU /1 E LK 24bpp color depth mode1. MCU 53&}] 2] SDRAM.

void MPU16_24bpp_Mode1_Memory_Write
(
unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width

,unsigned short h //height

,const unsigned short *data //16-bit data

)

il
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU16_24bpp_Mode1_Memory_Write(0,0,128,128,pic16241);
pic16241 2 &/ 128x128 FYEE » 187 MCU 16 {ir T/ @ B4 24 firoHY mode1 RAT{ER o
LCD EfEEH (EE 1):

(0,0)

(127,127)

B 1.5 : /] 16 bits MCU N LK 24bpp color depth mode1. MCU B &Rz E /g —.
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1.1.6:16-bit MCU 411, 24bpp color depth mode 2 (RGB 8:8:8)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Go( Gob Gob Go4 c;o‘i GoZ Gu‘I GUU Bol Bob Bob Bo4 B(]d Bo Bo1 BOU
2 n/a n/a n/a n/a n/a n/a na | nfa | R' | R | R | R\ | R | R | R’ | Ry
3 G1( G1b G1b G14 G1‘5 G1Z G‘]‘I G1U B1I B1b B1° B14 B1J B, B11 B1U
4 n/a n/a n/a n/a n/a n/a na | na | R‘ |R°E|IR®> | R | R° | RE | R' | R’
5 Gzl sz sz G24 sz GzZ Gz1 GZU BQ7 sz 825 824 BzJ Bzé Bz1 Bzu
6 n/a n/a n/a n/a n/a n/a na | na | R | R’ | R | R" | R | R | R\ | R’

2% 6 : 16-bit MCU, 24bpp mode 2 &EEHE,
API :

fiFH 16 bits MCU /A LLE 24bpp color depth mode2. MCU (&2 SDRAM.

void MPU16_24bpp_Mode2_Memory_Write
(
unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width

,unsigned short h //height

,const unsigned short *data //16-bit data
)

Hafi:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

MPU16_24bpp_Mode2_Memory_Write(0,0,128,128,pic1624);
pic1624 2-k/\ 128x128 HYEE » #&=B MCU 16 {7 7oA E  B%F 24 fiz7THY mode2 TERfER -

LCD HIEEH(E/E 1):

(0,0)

(127,127)

& 1.6 : /] 16 bits MCU N LL K 24bpp color depth mode2. MCU B &Rz E /g —.
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BTE . &MEREE
I

2.1:

FEAF S AN EIER T - BERERE R — SR EY AR EF R - BUESs s S H A & AT B

st - B EHEEE MCU IR ACE RIS FRKE > EHESRERZSNANERSOT - &
B ERIE T B R EE R R -

RA8871M fefit T 2&{nf4g 85 % - (3 A T 255 sl LIRS HY(E TFT-LCD L2 R5% (e
EFEUR - (5 B E R BRI EP B B TR S EZ S i - S eSS BB A
ETE > Afa{EH RA887IM (44 fl & 44 Bl ThAE

fEEE EA
RA8871M {4 B 5[El/ Bl 4@ BT ThAE S (i F & DA 5 5 (R MCU 5t ] LAJE TFT LCD #5543
WEEEIY LAE - &% Jest e BB .08 REG[7Bh~7ER] - 5 B B R B A B S B Y 18
REG[77h~7Ah] » &% E 5 [El/ElfEE - REG[D2h~D4h] - 3% & & 5(El/[E] REG[76h]Bit5=0 #i1 Bit4=0 - #X{%F )
4@l REG[76h]Bit7 = 1 » RA8871M gt 5 BIikHEIEN BB/ 55 ABUR &R HIECIEES - LAt » fRE R LA
HiEE REG[76h]Bit6= 1 - 2k & HH/ LEENE

SEEMEEERT OV EELE active windows #LTH
HAEFAE2ETE:

\
Set the center of a
ellipse/circle v
REG[7Bh~7Eh]
Don’t fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REG[76h] bit6=1
Set )
\ 4 v
the major and minor radius
o;z;gll;)?s:i;:crl]e Start drawing ellipse/circle Start drawing ellipse/circle
[ ] REG[76h] bit7=1 REG[76h] bit7=1

A 4

[ Set the color of a

1

. . 1
minor radius
ellipse/circle |

REG[D2h~D4h]

center

—

color
y

condition

Set draw ellipse/circle '
mingr radiusi
REG[76h] bit5=0,bit4=0 !

imajor radius

center

color

i 2.1 SRR W) R (R ARz E
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ERER KB AT API :

void Draw_Circle
(
unsigned long ForegroundColor //[ForegroundColor: Set Draw Circle or Circle Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short R //Circle Radius

)

void Draw_Circle_Fill

(

unsigned long ForegroundColor
I*ForegroundColor: Set Draw Circle or Circle Fill color

ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center

,unsigned short R //Circle Radius
)

void Draw_Ellipse
(
unsigned long ForegroundColor //[ForegroundColor : Set Draw Ellipse or Ellipse Fill color
[*ForegroundColor Color dataformat :

ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short XCenter //coordinate X of Center

,unsigned short YCenter //coordinate Y of Center

,unsigned short X_R // Radius Width of Ellipse

,unsigned short Y_R // Radius Length of Ellipse

)

void Draw_Ellipse_Fill
(
unsigned long ForegroundColor //[ForegroundColor : Set Draw Ellipse or Ellipse Fill color
[*ForegroundColor Color dataformat :

ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
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,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Ellipse
,unsigned short Y_R // Radius Length of Ellipse

)

Fpl 1(EER):
Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

/IWhen color depth = 8bpp
Draw_Circle(0xfc,100,50,50);
Draw_Circle_Fill(0xfc,250,50,50);

Or

/IWhen color depth = 16bpp
Draw_Circle(0xffe0,100,50,50);
Draw_Circle_Fill(0xffe0,250,50,50);
Or

/IWhen color depth = 24bpp
Draw_Circle(0xffff00,100,50,50);
Draw_Circle_Fill(0xffff00,250,50,50);

LCD Hi&EH(E/E 1):
@) O
(100, 50) (250, 50)

& 2.2 : EEE—F—EECREENE - ELrE(100,50) - £ =50
ME—(EECERNEL - B8 (250,50) - 4K =50 -
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#B 2(EMRER):
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

//When color depth = 8bpp
Draw_Ellipse(0x1f,100,100,100,50);
Draw_Ellipse_Fill(0x1f,350,100,100,50);
Or

//When color depth = 16bpp
Draw_Ellipse(0x07ff,100,100,100,50);
Draw_Ellipse_Fill(0x07ff,350,100,100,50);
Or

//When color depth = 24bpp
Draw_Ellipse(0x00ffff,100,100,100,50);
Draw_Ellipse_Fill(0x00ffff,350,100,100,50);

LCD HfEEmE(EE 1):

© O
(100, 100) (350, 100)

2.3: EEE 1 E—EFCHE - BB ((100,200) - X &L =100 Y @£ =50 AI—EFCHELE
B.OrE(350,100) ~ X #i4L =100 ~ Y 4K =50 -
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2.2: fhsgmA
RA8871M #{ikHh4R4@ B NAE - S0 & LARS 2 SRy MCU SRR LATE TFT 15540 R4 - JeaiE thagny
H0EE REG[7Bh~7Dh] » i &RAyRehEL I E REG[77h~TAh] - HidRAVBA S REG[D2h~D4h] - dh4RAAHEA 28
& REG[76h] Bit5=0 i Bit4=1 » REG[76h] Bit[1:0] ZMH5ERYHILEE 7> - AR EE)4EE R E REG[76h] Bit7 =
1 - RA887IM 5k & H By 4 VBl 55 A SR ERITECIEAS - LA > (T FTLASK HEEE REG[76h]Bit6 = 1
SRE L E AR ©

SEEHARAY R OV ETEAE active windows #H ]
AR ETE:

e N
Set the center of a curve
REG[7Bh~7Dh]
- J
- N Don't fill a curve fill a curve
Set REG[76h] bit6=0 REGI[76h] bit6=1
the major and minor radius
of a curve
\ REG[77h~7Ah] ) I
Start drawing curve Start drawing curve
Set the color of a curve REG[76h] bit7=1 REG[76h] bit7=1
REG[D2h~D4h]

REG[76h] bit5=0,bit4=1 \\C%ter \\cent r
J
/ color color

A DECP =00 DECP =11
Set draw curve part select

REG[76h] bit[1:0](DECP)
J

DECP =01 DECP =10
\ 4 < minor radiusi\ minor radius
[Set draw curve condition & major radiu major radius

2-4 E I AEEE R E
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EEMEERTVERETIEEN AP :

void Draw_Left_Up_Curve
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)

void Draw_Right_Down_Curve
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : R8BG8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)

void Draw_Right_Up_Curve
(
unsigned long ForegroundColor //ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)
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void Draw_Left_Down_Curve
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)

void Draw_Left_Up_Curve_Fill
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 -~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : R8BG8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)

void Draw_Right_Down_Curve_Fill
(
unsigned long ForegroundColor //ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)
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JEMfEA rE V1.4

void Draw_Right_Up_Curve_Fill
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)

void Draw_Left_Down_Curve_Fill
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 -~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : R8BG8B8*/

,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)
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JERIRE T V1.4
#pi:
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

//When color deepth = 8bpp
Draw_Left_Up_Curve(0xe3,60,60,50,50);
Draw_Right_Down_Curve(0x00,70,70,50,50);
Draw_Right_Up_Curve(0x00,70,60,50,50);
Draw_Left Down_Curve(0x1¢c,60,70,50,50);
Draw_Left Up_Curve_Fill(0xe3,210,60,50,50);
Draw_Right_Down_Curve_Fill(0x00,220,70,50,50);
Draw_Right_Up_Curve_Fill(0x00,220,60,50,50);
Draw_Left Down_Curve_Fill(0x1c,210,70,50,50);

Or

[/When color deepth = 16bpp
Draw_Left_Up_Curve(0xf11f,60,60,50,50);
Draw_Right_Down_Curve(0x0000,70,70,50,50);
Draw_Right_Up_Curve(0x0000,70,60,50,50);
Draw_Left_Down_Curve(0x07¢0,60,70,50,50);
Draw_Left Up_Curve_Fill(0xf11f,210,60,50,50);
Draw_Right_Down_Curve_Fill(0x0000,220,70,50,50);
Draw_Right_Up_Curve_Fill(0x0000,220,60,50,50);
Draw_Left Down_Curve_Fill(0x07€0,210,70,50,50);
Or

[/When color deepth = 24bpp
Draw_Left_Up_Curve(0xff00ff,60,60,50,50);
Draw_Right_Down_Curve(0x000000,70,70,50,50);
Draw_Right_Up_Curve(0x000000,70,60,50,50);
Draw_Left_Down_Curve(0x00ff00,60,70,50,50);
Draw_Left_Up_Curve_Fill(0xff00ff,210,60,50,50);
Draw_Right_Down_Curve_Fill(0x000000,220,70,50,50);
Draw_Right_Up_Curve_Fill(0x000000,220,60,50,50);
Draw_Left Down_Curve_Fill(0x00ff00,210,70,50,50);
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TR E V1.4
AEapEte 8 [EPR:

. Draw a pink upper left curve,Center(60,60), X_R = 50,Y_R=50

. Draw a white lower right curve,Center(70,70), X_R = 50,Y_R=50

. Draw a white upper right curve,Center(70,60), X_R = 50,Y_R=50

. Draw a green lower left curve,Center(60,70), X_R = 50,Y_R=50

. Draw a pink upper left curve fill,Center(210,60), X_R = 50,Y_R=50

. Draw a white lower right curve fill,Center(220,70), X_R = 50,Y_R=50
. Draw a white upper right curve fill,Center(220,60), X_R = 50,Y_R=50
. Draw a green lower left curve fill,Center(210,70), X_R = 50,Y_R=50

W N 6o a0 A WON -

LCD HiESH (EE 1):

sofer oy i o
0]

(60,70) (7070)  (210;70) [ewl"70)

M 2.5: #lEE 1 EETEETUVZERT LCD BrEE
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2.3: HFEEA

RA8871M

JEFRE= T V1.4

RA8871M f2{t J7 T 4B DAk - S A& DARE 5 By MCU g DUE TFT 840 EE TP - Jeaie TR
tia%E REG[68h~6Bh] 8145 H B REG[6Ch~6Fh] » J5 P HYBH (& REG[D2h~D4h] » ZR1% 3% & 2 /7 P 2% i
REG[76h]Bit5=1 - Bit4=0 fIE{Eh4&[E REG[76h]Bit7 =1 - RASS7IM s & H i /TP HVE L B ABURERIEYEC

fehs > IS - (EAE AT LUREHEOE REG[76hBIt6 = 1 AREFHE LT -

R TATE AR AE R BE D AT active windows #E ]
HAEFHE2ETE:

Set start point of a squar
REG[68h~6Bh]

Don’ tfill a square
REGJ[76h] bit6=0

fill a square
REG[76h] bit6=1

Start drawing square
REG[76h] bit7=1

Start drawing square
REG[76h] bit7=1

|
|

Start point

Set the color of a squar
REG[D2h~D4h]

Set draw a square End point

REG[76h] bit5=1, bit4=0

Setend point of a square
REG[6Ch~6Fh] v

J
|-

Start point

color

End point

2.6 : B EITTEMATEURAEE
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EHHT API:

void Draw_Square
(
unsigned long ForegroundColor

I*ForegroundColor: Set Curve or Curve Fill color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

void Draw_Square_Fill
(
unsigned long ForegroundColor

I*ForegroundColor: Set Curve or Curve Fill color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

g -
Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

/lwhen color depth = 8bpp
Draw_Square(0xe0,50,50,150,150);
Draw_Square_Fill(0xe0,200,50,300,150);
Or

/IWhen color deepth = 16bpp
Draw_Square(0xf800,50,50,150,150);
Draw_Square_Fill(0xf800,200,50,300,150);
Or

/IWhen color deepth = 24bpp
Draw_Square(0xff0000,50,50,150,150);
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Draw_Square_Fill(0xff0000,200,50,300,150);

LCD HiESH (EE 1):

[ 2.7 : EHEE 1 {¥%5(50,50)2%5(150,150) » E—EALEHIETT -
PURA%(200,50) E(%5(300,150) - E—(EALEHHEMATITE -

RAIO TECHNOLOGY INC.

(50, 50)

(200, 50)

(150,150) (300,150)
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2.4 EERIRE

RA8871M

JEFRE= T V1.4

RAB871M =7 1% 2 H &RHAEIEI DIAE » s¥f A DA 2 (AR MCU ST DAE TFT 1558 FERER - JudEilsn
i REG[68h~6Bh] » 455U Bi REG[6Ch~6Fh] 14 (VEH (0 REG[D2h~D4h] » Z4{% 3% & H4# 2% REG[67h]Bit1 =
0 - FIREh4&IE REGI[67h]BIt7 = 1 - RA887IM gh& H Bk« AE 5 ABUR BRIV iEAS -

VEE: ARAYAC IR BEE4E T EE VVHEEAE active windows #L[H
BAEFHE2ETE:

A

Set draw a line
REG[67h] bit1=0

Set start point of a line
REG[68h~6bh]

A

Set end point of a line
REG[6Ch~6Fh] .
Start drawing line
REGI[67h] bit7=1
Set the color of a line Start point
REG[D2h~D4h]

| colol

End point  Start point

End poi

color

2.8: BEHGIRANE
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= EL4RAY AP

void Draw_Line
(
unsigned long LineColor

[*LineColor : Set Draw Line color. Line Color dataformat :

ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 // Y of point2 coordinate

)

#f -

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
Active_Window_XY(0,0);

Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph

+
//When color deepth = 8bpp
Draw_Line(0xe0,10,10,200,200);

Or

//When color deepth = 16bpp
Draw_Line(0xf800,10,10,200,200);
Or

[/When color deepth = 24bpp
Draw_Line(0xff0000,10,10,200,200);

LCD HfEEmE(EE 1):

(10, 10Q)

(200,200)

2.9 : EEE 1 #£%5(10,10)21R5(200,200) - H—RALEOAIELR
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2.5: E=HPHYTHRE

RA8871M & = REE AL

=45 0 25 REG[68h~6Bh] -
REG[D2h~D4h] -

% 1 B REG[6Ch~6Fh] ~

B DS S BE AT MCU gEr] DAFE TFT f5i4H 35
26 2 Bk REG[70h~73h]f1 =P aVEA &
HEE = a2 8 REG[67h] Bit1 = 1 2R B @)4@[E REG[67h] Bit7 = 1 » RA8871M 5t

g HER = APNED S ABURE AL o 15h - (ERE R LA

=& -

ERE=AIPHE 0 BEE
BAEFFH2ETE:

RA8871M

JEFRE= T V1.4

=AE - feRiE

W E REG[67h] Bits = 1 2k&E HE L)

1 BEEAEE 2 WEERAE o BE DVHEAE active windows #L]

Set point0 of a triangle
REG[68h~6Ch]

~N

/

!

Set point1 of a triangle
REG[6Dh~6fh]

~N

/

|

Set point2 of a triangle
REG[70h~73h]

~N

/

!

REG[D2h~D4h]

Set the color of a triangle

~N

J/

!

Set draw a triangle
REG[67h] bit1=1

~N

I

A

Don’ tfill a triangle
REG[67h] bit5=0
REG[67h] bit7=1 }

[ Start drawing triangle

Start drawing triangle
REG[67h] bit7=1

fill a triangle
REG[67h] bit5=1

point1

point0 color point2

. point1

color

point0 point2

E 2.10:

BE=APE = AR REIEUREE

RAIO TECHNOLOGY INC.
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E AR APL:

void Draw_Triangle
(
unsigned long ForegroundColor

I*ForegroundColor: Set Draw Triangle color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)
void Draw_Triangle_Fill
(
unsigned long ForegroundColor

I*ForegroundColor: Set Draw Triangle color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 -~ ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)
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JEFRE= T V1.4
HB:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

/IWhen color deepth = 8bpp
Draw_Triangle(0x07,150,0,150,100,250,100);
Draw_Triangle_Fill(0x03,300,0,300,100,400,100);

/Ior

/IWhen color deepth = 16bpp
Draw_Triangle(0x001f,150,0,150,100,250,100);
Draw_Triangle_Fill(0x001f,300,0,300,100,400,100);

/Ior

/IWhen color deepth = 24bpp
Draw_Triangle(0x0000ff,150,0,150,100,250,100);
Draw_Triangle_Fill(0x0000ff,300,0,300,100,400,100);

LCD HiESH (EE 1):

(SUU, U)

(300

(400,100)

& 2.11: £EE 1 F5(150,0) - (150,100) - (250,100) = %= —EECN =/AT - L& H(300,0) ~(300,100) -
(400,100) =E-E—(EE EHERN=AF -
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2.6: BEATTHITIRE
RABB7 1M i IEl fy )48 B LAE

T HIE GRS REG[68h~6Bh] 8
REG[D2h~D4h] »

HIEAITIE -

SEEE 1 @ (KEERRE X — Edakh X) DAZERN 2 R + 1) H (EHE Y — #ia%:Y) DHZERIN (2 )G +

1)
fRlE 2
BARFH2E TE:

\

B

» SRS DR S B R
Bl AR HHELG T REG[77h~TAh] »
SRIB Y TEE AL REG[76h]Bit5=1 > Bit4=1 F1E#h4EE REG[76h]Bit7 = 1 » RA8871M it
g E B E A TTPHET S AU RAVECERS BN - (EFEE T DAFE ST REG[76h]BIt6 = 1 KEHE L

4o i REG[6Ch~6Fh] >

KEAGRE B4 AURE AR AT active windows A

RA8871M

JEFRE= T V1.4

Ay MCU gEe] DE TFT 5l B 5IP - ElEsE
EIA TR &

REG[68h~6Ch]

!

[ Set start point of a circle square}

p
Set end point of a circle square
REG[6Dh~6Fh]

~N

|

Don’ tfill a circle square
REG[76h] bit6=0

A\ 4

Set
the major and minor radius
of a circle

-

REG[77h~7Ah] )

|

Set the color of a circle square
REG[D2h~D4h]

~N

J

!

Set draw a circle square
REGI[76h] bit5=1, bit4=1

~N

REG([76h] bit7=1

[Start drawing circle squar } [Start drawing circle square]

Start point
° p!

minor radlu
dIUS

‘I‘ color

Circle corner

End pomt

fill a circle square
REG[76h] bit6=1

A\ 4

REG[76h] bit7=1

Start point

-

0

color End point

Circle corner

212 : EEAGREEATERATE R E
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TEFIRE A V1.4
EEASGHT APL

void Draw_Circle_Square
(
unsigned long ForegroundColor

I*ForegroundColor : Set Circle Square color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

void Draw_Circle_Square_Fill
(
unsigned long ForegroundColor

I*ForegroundColor : Set Circle Square color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/
,unsigned short X1 //X of point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)
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JEFRE= T V1.4
HB:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

/IWhen color deepth = 8bpp

Draw_Circle_Square(0xe0, 100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xe0, 250,100,350,200,20,30);
Or

/IWhen color deepth = 16bpp
Draw_Circle_Square(0xf800,100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xf800,250,100,350,200,20,30);
Or

/IWhen color deepth = 24bpp
Draw_Circle_Square(0xff0000, 100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xff0000,250,100,350,200,20,30);

LCD HiESH (E/E 1):

(100,100) (250,100)

(200,200) (350,200)

M 2.13 : fEMEE 1 - DARER 20 > 555 30 - {EH&6(100,100)F(%5(200,200) - EH—ELLERIEATTE -
DUR Rl R 20 - 5gih 5 30 - $¥%5(250,100)F%5(350,200) - E—(EAL U EmEIEI AT
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JEFEArE V1.4
F =% : DMA In Block Mode

DMA block mode J&— (Rl 7 75 M RPARCIEAEH(Serial Flash Memory)f£ %] RA8871M HHVETRELTE
fi2(SDRAM) > DMA ZHEERY(E FH AR A2 5 F (pixel) - By DMA ZHEEH itk

ZIE > FHSIELLU TR -
Serial Flash SDRAM

3.1 : DMA IffE

START Color depth
~ l d REGI[5ER]BIt[1:0]
DMA source start address l
Linear or Block Mode
REG [BCh]~[BFh]
$ REGI5Eh]BIt[2]
Serial flash image Serial flash control
Width REG [CAh]~[CBh] REG [B7h]
Destination address l
DMA enable
REG [50h]~[53h]
l REG [B6h] Bit[0] = 1
Destination image

width REG [54h]~[55h] X

i Check STSR
Destination X,Y REG )

[CONh]~[C3h] Bit[0]

'

DMA process width high
[CBh]~[Coh] END

B 3.21: EiEh DMA ThEEAYRER 72 — With Check Flag operation (STSR.0)

RAIO TECHNOLOGY INC.
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3-2.88%1=, Flash/ROM #2455 5T
RA8871M 17 T 8515 Flash/ROM Hy7)E - A2 4% F A Ea: 4-BUS TF##iHI(Normal Read) -
5-BUS HuisHHL (FAST Read) ~ %258 0 (Dual mode 0) ~ #f%{£% 1 (Dual mode 1)2L R/t 0 (Mode 0) £
5= 3 (Mode 3) -

517 Flash/ROM SCfRARLIAE I FIAE S 71530 (FONT Mode) » DMA 3 (ERECEFIUE) - X7 AR
TESMERER SIS Flash/ROM ECIR ARG & Bl 7 Re BB USSR Ry 7S8R0y Ha - RASSTIM mJ BB TG
g — EigfEiE/A=Hy FONT ROM % - DMA ##5(E 5555 Flas/ROM #[E{F DMA (Direct
Memory Access) HYERIACN « (& AT DU ILESC  JIthERHE AR BURECIE AR (Display RAM) HYZER -

XSCK
XMOSI
- > SERIAL
RAS87 1 L XMISO N ROM O
XnSFCSO0
XnSFCS1
> SERIAL
> ROM 1

3.3: RA8871M =% Flash/ROM %&;
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3.3. DMA 1h8ERY APl £ LCD IR REE R
B HRAE T HIREAR API:

RA8871M

JEFRE= T V1.4

void DMA_24bit
(
unsigned char SCS //SCS : 0 = Use SCSO0, 1 = Use SCS1
,unsigned char Clk //Clk : SPI Clock = System Clock /{(Clk+1)*2}
,unsigned short X1 //X of DMA Coordinate

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr //DMA Source Start address

)

void DMA_32bit
(
unsigned char SCS //SCS : 0 = Use SCSO0, 1 = Use SCS1
,unsigned char Clk //Clk : SPI Clock = System Clock /{(Clk+1)*2}
,unsigned short X1 //X of DMA Coordinate

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr //DMA Source Start address

)

i :

Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
(Flash = 128Mbit or under 128Mbit)

DMA_24bit(1,0,0,0,480,272,480,0);

Or

(Flash over 128Mbit)

open switch_24bits_to_32bits(1);

DMA_32bit(1,0,0,0,480,272,480,0);
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R -

SCS =1:Use SCS1. Clk=0, SPI Clock = System Clock / {(0+1)*2} = System Clock.
(X1,Y1) = (0,0) : DMA Coordinate = (0,0).

X_W : DMA Block width =480 . Y_H : DMA Block height = 272.

P_W : DMA Picture width =480 . Addr :DMA Source Start address = 0.

(X1,Y1) = SDRAM Layer1(0,0)

Addr=0

[ 3.4: fFH DMA ThEEH#F &5 Flash shay &k R EIEE 1
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ZEPUE : Block Transfer Engine

B

RA8871M P T 1 ik i A AE RIS 5 [ 2E(BTE) - EA — (HE SR 78 ZH RS SR AR e R i Bk

— LIS > RAS871M HLL4KHY BTE RERSNIEEAK (£ MCU 1yfE=t » iZ B M 2 2eaTam BTE 5[4V F

THEE -

FERER BTE Thae Z Al > (/& O /HEHEAHEIERY BTE Thit - RA8871M 7% 13 f& BTE ThAE - BN LORERGAL > 55

28 4-1 - 5 BTE DSt A FIHIIE A i % 528k 16 FDEMHER(ROP) « BT 0] AR (4 et i SR B e

HE H AN E RV RS & o IBAE S BTE ThReBLUNER - (B A LUESET 2R E A HRERERE - 5525
TEER VSRR - 5 () 1E FRR S Th(E— L% Ay BTE 3Jj8E > 401 Solid Fill, Pattern Fill with ROP, Pattern

Fill with Chroma key(w/o ROP),MCU Write with ROP, MCU Write with Chroma key(w/o ROP), Memory

Copy with ROP, Memory Copy with chroma key(w/o ROP), MCU Write with Color Expansion, MCU Write
with Color Expansion and chroma key, Memory copy with Alpha Blending. "4 575 =252 HAth BTE

THRERVERER - SRIa SRR G HSCEBS R B CEERE -

\

#= 4-1:BTE #£{EThsE

REBGT[ISEH?\*])eBr;:;K[,:?:O] BTE Operation

0000b MCU Write with ROP.

0010b Memory copy with ROP.

0100b MCU Write with Chroma key (w/o ROP)

0101b Memory copy with Chroma key (w/o ROP)

0110b Pattern Fill with ROP

0111b Pattern Fill with Chroma key

1000b MCU Write with Color Expansion

1001b MCU Write with Color Expansion and Chroma key

1010b Memory copy with Alpha blending

1011b MCU Write with Alpha blending

1100b Solid Fill

1110b Memory copy with Color Expansion

1111b Memory copy with Color Expansion and Chroma key
Other combinations Reserved
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Z% 4-2 : ROP Function

REGI[QQ(?IT\]BB“:UA] Boolean Function Operation
0000b 0 ( Blackness )
0001b ~S0 - ~S1or~(S0+S1)
0010b ~S0 - $1
0011b ~S0
0100b S0 - ~$1
0101b ~S1
0110b S0rS1
0111b ~S0+~S1or~ (S0 - S1)
1000b S0 - $1
1001b ~(S07S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )

Note:
1. ROP TjsE SO0: #F 0 FYEHE, S1: AR 1 AVER}, D: HAYMAYE R}
2.1\ pattern fill IREAER, H AR AV ERHE HACRRE T

Example:

& ROP IhaEsE & Ch (1100b), HEJMEVERE = A 0 Y&k
& ROP LfjgEs%E & Eh (1110b), HEVHAVERE = A 0 + ZH 1
& ROP LjfEa%E & 2h (0010b), HAYMIHTER, = ~2H 0 « 2R 1
& ROP ZiREIE B Ah (1010b), HEVHIEVERL = AR 1 &k

BTE Access Memory Method
FEFEE ELEEE - BTE HYZKIE H AV E R & —(EBURAVIEEE - N IG5k TR 02 175
HHIE FERIE BRAY J702 -

1

1

i
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BTE Chroma Key (Transparency Color) Compare

ERH BTE #E M - BTE F2r & tEEAE 0 (VB RIAIR S EOEFasivER: - ERAESERTE 2 1E H BTG
FEAFCE - ERAAEENE D GHR 0 55 AZ] B, -
ERIFOR R =256 (G -

A5 0 4L El 7y HEL ¥ REG[DSh]BIt[7:5]

AR O &k aEl s A EE¥ REG [D6h] Bit [7:5],

ACIE 0 it sr A EE ¥ REG [D7h] Bit [7:6]
EARORE = 65K tl

AR 0 4L e El 7y HEL ¥ REG[DSh]BIt[7:3]

AR O &k tEl s A EE¥ REG [D6h] Bit [7:2]

5 0 BE a7y AL REG [D7h] Bit [7:3]
EACREREE = 16.7M (G

A< 0 4Lt sy R LS REG[DSh]BIt[7:0]

AN 0 &kt sy ALY REG [D6h] Bit [7:0]

5 0 BE e fi 7y H L REG [D7h] Bit [7:0]

SDRAM 50 wiH

Source 0 start address

SO_X,S0.Y
_—
RAB87 1 :
S1_WTH
BTE Source 1 start address
S1_X . S1.¥
—
BTE Process
direction
BTE_WTH
Destination start address
DT _%.DT_¥ o
e ' A r
—

BTE_HIG <

[ -

4-1 : Memory Access of BTE Function
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4.1.1: Solid Fill
Solid Fill BTE TZhfefeft{E AE iR ek (BTE 2UlEis) Dl e BRE I - S (E TR R
SDRAM ) —{E R EEBRIE R B [F R — (BB - ERVBAEUE4EH BTE AISREAGEE -

RA8871M Destination

BTE

& 4-2 : Hardware Data Flow

Setting Destination l
parameter
REG[ATHh]~[EOh]

|

Setting 50,51.DT l
color depth REG[82h]

l

Setting BTE width
REG [E1h] [E2h]

}

Setting ETE Foreground
Color REG [D2h]~[D4h]
‘ EMD J

Setting BTE height
REG [B3h] [B4h]

Setting ETE ROP and
operation REG[91h]

BTE enable REG[S0R]

4-3: FiEE
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4.1.2. BTE i1y Solid Fill ZjgEfF LCD FHIERGER:
LI By API FEEREE BRI - 8 4-4 RyfsE M Solid Fill DhAEE S —(EAL Ay TP ESE -

void BTE_Solid_Fill
(
unsigned long Des_Addr //start address of destination

,unsigned short Des_W // image width of destination (recommend = canvas image width)
, unsigned short XDes //coordinate X of destination

,unsigned short YDes //coordinate Y of destination

,unsigned long Foreground_color //Solid Fill color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

)

#afil:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
+

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xe0,200,200); //When color depth = 8bpp

or

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200); //When color depth = 16bpp

or

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xFF0000,200,200); //When color depth = 24bpp

it

start address of destination = Layer1, ImageWidth = Panel_width(define in userdef.h) , coordinate of
destination = (0,0)

Foreground Color: 0xe0 (8bpp) (R3G3B2) - 0xf800(16bpp)(R5GEB5) - 0xFF0000(24bpp)(R8GSB8)

BTE Window Size = 200x200

LCD HIXEH (E/E 1):
(0,0)

(199,199)

4-4 {gEF Solid Fill THAE - HHEIE 1 #IL(0, 0) E((199,199)FH4LEIE
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4.2 1:Pattern Fill with ROP

“Pattern Fill with ROP” Thit alatE —{{E SDRAM HHVRFE P ECEESE - W AE AR E B
- B EEOE 8x8/16x16 HYGZIEY - fFIAE SDRAM HiyIEREURIERVRFELE » B ARGE H AT B
Fo 16 FECH RN H FYM B RHEOR AR - PR o] DU AN Se F A R B I I R A G A — T

B - GEr REREER -

RA8871M

JEFRE= T V1.4

16
4 - N
8
/—)5 !
I -
8 16 <
H n
N N
4-5 : Pattern Format
Setting SO parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
REG [B3h] [B4h]
¥
Setting S1 parameter l
REG[9Dh]~[AGh]

Setting BTE ROP and
operation REG[91h]

Y

Setting Destination
(DT) parameter
REG[A7h]~[BOh]

Y

BTE enable REG[90h]

Y

Setting S0,51,0T P

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Y

Setting BTE width

REG [B1h] [B2h] END W

!

4-6 : FfEHE
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m Source 0

RAsaTI — Source 1
BTE < -
% H Destination
ROP register [91h] B i

Bit[7:4] = OxC

4-72 : BEREERIAE
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4.2.2. BTE 1y Pattern Fill with ROP TjjsE7E LCD RV TR 4GSR

& 4-9 (16x16) ETUEERR

& 4-8: fEiE(E#ERI+ - SDRAM HRETHIER:
API for pattern fill with ROP:

void BTE_Pattern_Fill
(
unsigned char P_8x8_or_16x16 //0 : use 8x8 Icon , 1 : use 16x16 Icon.

,unsigned long S0_Addr //Start address of Source 0

,unsigned short S0_W //image width of Source 0 (recommend = canvas image width)
,unsigned short XS0 // coordinate X of Source 0

,unsigned short YS0 // coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)
,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr // start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)
, unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

[*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO0!E~S1
0101b ~S1
0110b S0781
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SO!ES1
1001b ~(S07S1)
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1010b S1
1011b ~S0+S1
1100b SO

1101b S0+~S1

1110b S0+S1

1111b 1(whiteness)*/
,unsigned short X_W //Width of BTE Winodw
,unsigned short Y_H //Length of BTE Winodw

)

#afil:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
MCU_8bit_ColorDepth_8bpp

DMA_24bit(1,0,0,0,480,272,480,6144000);
MPU8_8bpp_Memory_Write(0,0,16,16,lcon_8bit_8bpp);

or

MCU_8bit_ColorDepth_16bpp

DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU8_16bpp_Memory_Write(0,0,16,16,Icon_8bit_16bpp);

or

MCU_8bit_ColorDepth_24bpp

DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU8_24bpp_Memory_Write(0,0,16,16,Icon_8bit_24bpp);

or

MCU_16bit_ColorDepth_16bpp

DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU16_16bpp_Memory_Write(0,0,16,16,Icon_16bit_16bpp);

or

MCU_16bit_ColorDepth_24bpp_Mode_1
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode1_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode1);
or

MCU_16bit_ColorDepth_24bpp_Mode_2
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode2_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode2);
+

BTE_Pattern_Fill(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,Panel_width,200,100,12
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,100,100);
e {5

P_8x8_or_16x16 = 1, Pattern size = 16x16

Source 0 : Start Address = Layer1, Image Width = Panel_width , coordinate (0,0)
Source 1 : Start Address = Layer1, Image Width = Panel_width , coordinate (0,0)
Destination : Start Address = Layer1, Image Width = Panel_width , coordinate (200,100)
ROP_Code =12 : Destination data = Source 0 data. BTE Window Size = 100x100

FEE 1. {fEF DMA THEERY ML Flash Memory SR EfE%3%] DDRAM 5| (SDRAM Layer1)

(0,0)

4-10: {5 DMA ThgE#/ME Flash Memory R Y[E#E5 2] DDRAM A (SDRAM)

BB 21 A 16x16 HYE A E] SDRAM
(0,0)

@ 4-11:55 A —18 16x16 (EY

£

HERE] SDRAM [
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ER 3 #ifT Pattern fill BYThHEE

(200, 100)
Q..

Q-

M 4-12:5RFEEERLEE 1 §9(0,0)%((15,15) B H Ayt R EEE (LBl 1 #9(200,100)%((299,199) - fEF
T pattern fill function ZHEN -
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4.2.3:Pattern Fill with Chroma Key(w/o ROP)
“Pattern Fill with Chroma Key” LjjgE Ala% & £ (i DDRAM mriyReE TP ECiEhs » IHH AE B IR E &
JERRIR - IEThREEL [ Pattern Fill with ROP | ThEs A [EHILIRE » RIEIEVE - IIABBEMENDIEE - thatid
HREry DA m ) ot BTE DhREE PRI - @A G Z(E REG[DSh~[D7h]F#EE » BRI
BRI A O — B0 - BRIy HEYHERE A g

% Source 0

"4

RAB871

BTE

% Destination

4-10 : BERGERIRE

i Setting BTE Backgroung
Setting 50 parameter END

REG[93h]~[9Ch] Color (transparency
color y REG [D5h]~[D7h]

l l

Setting Destination
parameter Setting BTE height
REG[A7h]~[BOh]

REG [B3h] [B4h]
Setting 50,DT Setting BTE ROP and

color depth REG[92h] operation REG[91h]

l l

Setting BTE width BTE enable
REG [B1h] [B2H] REG[S0h]

!

B 4-11:
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4.2.4: BTE Pattern Fill with Chroma key(w/o ROP)IHEEfE LCD EAYRERGESR-:

& 4-13 (16x16) EARAK

& 4-12: fEiE{EESIS - SDRAM HAIHIEK}
API:

void BTE_Pattern_Fill_With_Chroma_key
(
unsigned char P_8x8_or_16x16 //0 : use 8x8 Icon , 1 : use 16x16 Icon.

,unsigned long S0_Addr //Start address of Source 0

,unsigned short S0_W //image width of Source 0 (recommend = canvas image width)

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YS0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //Des_Addr : start address of Destination

,unsigned short Des_W //Des_W : image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

[*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO0!E~S1
0101b ~S1
0110b S0781
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SO!ES1
1001b ~(S07S1)

RAIO TECHNOLOGY INC. 50/130 www.raio.com.tw



RA

o B RA8871M

JEFRE= T V1.4

1010b
1011b
1100b
1101b
1110b
1111b

S1
~S0+S1
SO
S0+~S1
S0+S1

1(whiteness)*/

,unsigned long Background_color //Transparent color
,unsigned short X_W //Width of BTE Window
,unsigned short Y_H //Length of BTE Window

)

#afil:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

+

/IMCU_8bit_ColorDepth_8bpp

DMA_24bit(1,0,0,0,480,272,480,6144000);
MPU8_8bpp_Memory_Write(0,0,16,16,lcon_8bit_8bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x1f,100,100);

or

/IMCU_8bit_ColorDepth_16bpp

DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU8_16bpp_Memory_Write(0,0,16,16,Icon_8bit_16bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x07ff,100,100);

or

/IMCU_8bit_ColorDepth_24bpp

DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU8_24bpp_Memory_Write(0,0,16,16,Icon_8bit_24bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x00ffff,100,100);

or

/IMCU_16bit_ColorDepth_16bpp

DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU16_16bpp_Memory_Write(0,0,16,16,Icon_16bit_16bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x07ff,100,100);

or
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/IMCU_16bit_ColorDepth_24bpp_Mode_1
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode1_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode1);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x00ffff,100,100);
or
/IMCU_16bit_ColorDepth_24bpp_Mode_2
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode2_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode2);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x00ffff,100,100);

Rf:

P_8x8_or_16x16 = 1, Pattern size = 16x16

Source 0 : Start Address = Layer1, Image Width = Panel_width,Coordinate = (0,0)

Source 1 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0)

Destination : Start Address = Layer1, Image Width = Panel_width, Coordinate = (200,100)
ROP_Code = 12 : Destination data = Source 0 data. BTE Window Size = 100x100
Background_color = Transparency color = 0x1f(8bpp) , 0x07ff(16bpp) ,0x00ffff(24bpp)(blue-green)

B 1. R DMA THRefES MR S5 IzUREIRL B AR A —5RIEl A ] SDRAM

(0,0)

4-14: {5 DMA ThgE#/ME Flash Memory R Y[E#E5 %] DDRAM A (SDRAM)
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$8% 2 1 B—{H 16x16 FIE 1Rk ZE] DDRAM [ (SDRAM)
(0, 0)

Skl

B 4-15:% A —(E 16x16 (ETHEITE] SDRAM

BE 3 1 #{T Pattern fill with chroma key(w/o ROP)#YTHEE

B 4-16: T “pattern fill with chroma key(w/o ROP)” IhfE - BIEERIIIEEREEE 1 #(0, 0) T
(15, 15) - i BHVAYEELZHEEfE 1 #9(200,100) to (299,199) -

RAIO TECHNOLOGY INC. 53/130 www.raio.com.tw



RAIO™ RA8871M

JEFRErE V1.4
4.3.1: MCU Write with ROP
MCU Write with ROP (] BTE IHAE » #4/i1 7 MCU i %5 A SDRAM HY& M - i MCU » Write
BTE 40 CHbE B & RHE A 1Y SDRAM s - Write BTE DHAE #5455 16 fECHEE - Write BTE
THEE RS MCU R &R}

Source 1

MCU
Source 0 RQ‘IS'Z?1 @
£y
= ) .
J : Destination

ROP register [21h]
Bit[7:4] = OxC

417 : BERRERIE
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51 memory start address
register
[9Dh],[9ER],[9Fh],[AOR]

}

51 image width
register [A1h] [AZh]

}

S1 X position
Reqgister [A3h] ~ [Adh]

I

S1 Y position
Reqister [A5h] ~ [ABh]

}

Destination memory start
address register
[ATh] [ABH] [A2h],[AAR]

)

Destination image width
register [AER] [AChH]

}

Destination X position
register [ADh]~[AER]

'

Destination ¥ position
register [AFh] [BOH]

}

ETE width register
[B1h][B2h]

}

BTE Height [BE3h][E4h]

}

S0.51,0T Color Depth
and alpha blending [92h]

)

ETE Function and RCP
[@1h]

BTE Enable [S0h]

}

SET REG [04h]

RA8871M

JEFRE= T V1.4

I I

RAIO TECHNOLOGY INC.

B 4-18 : JiiZE

55/130

Check Write FIFO full

WMPU write data

Check write data == MO

ETE width ™ ETE high

Check STSR Bit [3]

END
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4.3.2: BTE MCU Write with ROP IhgEfE LCD FHYEEREGS
£ BTE MCU Write with ROP 1 » F{f41 %} MCU 8bit f 16bit S+2t—4H API fEEFHE R - B 4-19 &
SDRAM Y&} - [& 4-20 % MCU UsfyEE » {3 BTE MCU Write with ROP IhEE - #47¢ F ROP £ » ]
LI MCU iy AR EE iR E 1% 55 A\ SDRAM - DUT By API f2 B S iR

=

C

[E 4-20 : MCU 5 AKYE#H(128x128)

& 4-19: fEiEEESIS - SDRAM HAiIHIEK}

void BTE_MCU_Write_MCU_8bit
(
unsigned long S1_Addr //Start address of Source 1
,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)
,unsigned short XS1 //coordinate X of Source 1
,unsigned short YS1 //coordinate Y of Source 1
,unsigned long Des_Addr //start address of Destination
,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination
,unsigned short YDes //coordinate Y of Destination
,unsigned int ROP_Code
[*ROP_Code :

0000b 0(Blackness)

0001b ~S0!E~S1 or ~(S0+S1)

0010b ~S0!ES1

0011b ~S0
0100b SO0!E~S1
0101b ~$1

0110b S0”S1

0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SO0!ES1

1001b ~(S0181)

1010b S1
1011b ~S0+S1
1100b S0
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1101b S0+~S1

1110b S0+S1

1111b 1(whiteness)*/
,unsigned short X_W // Width of BTE Window
,unsigned short Y_H // Length of BTE Window

,const unsigned char *data // 8-bit data

)

void BTE_MCU_Write_MCU_16bit
(

unsigned long S1_Addr //Start address of Source 1

,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code
[*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1

0011b ~S0
0100b SO0!E~S1
0101b ~$1

0110b S04S1

0111b ~S0 +~S1 or ~(S0 + S1)
1000b SOIES1

1001b ~(S081)

1010b S1
1011b ~S0+S1
1100b SO

1101b S0+~S1
1110b S0+S1
1111b 1(whiteness)*/
,unsigned short X_W // Width of BTE Window
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,unsigned short Y_H // Length of BTE Window
,const unsigned short *data // 16-bit data

)

#afil:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
//Use 8bit MCU, 8bpp color depth
BTE_MCU_Write_MCU_8bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,glmage_38);

or

/IUse 8bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_8bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,glmage_16);

or

/IUse 8bit MCU, 24bpp color depth
BTE_MCU_Write_MCU_8bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,glmage_24);

or

/IUse 16bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_16bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,pic1616);

or

/lUse 16bit MCU, 24bpp color depth and data format use mode 1
BTE_MCU_Write_MCU_16bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,pic16241);

or

/lUse 16bit MCU, 24bpp color depth and data format use mode 2
BTE_MCU_Write_MCU_16bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,pic1624);
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EEEm:

(100, 100)

[ 4-21: fJ BTE MCU Write jK{#  53 A SDRAM 1 » HEyfir EFLEE 1 #9(100,100)%(227,227)

RAIO TECHNOLOGY INC. 59/130 Www.raio.com.tw



RAIO™ RA8871M

JERRE= rE V1.4
4.3.3:MCU Write With Chroma Key (w/o ROP)

BTE % EE ATHEE (MCU Write With Chroma Key ) » B DU MCU 2 A B &R 2 SDRAM /Y
AR - —H BTE @iAEMS ADIRERALG - BTE 5IEGHEIIF ARG RIIE AR -

BTE #7155 ATHAE T AR T Hr—(E SDRAM HYRFEEE, - M MCU $2tBRERIER - N EAAIHE
EEHE (A MCU Write with ROP iy BTE LjAE » BTE A M5 ALIA: & AR LR BB nviReF - ks
TERVIEE A HERESOE - 15 RASSTIM th - IR E B AR E N e iy "BTE &, - F
HFPORE RV E BT &S B s ER - RASSTIM H & RN 5 S BT R &R NEUT R ARIIIAE
IETHREE R H—TE B B 194 B e 5U%] SDRAM BEHEAEE) » NEWERIIH T » TE)5RE F s
DL T KR 0 AE BTE MEEMER ADIRERITE » EAEHE AYE A SDRAM - M ThEE 7] AR
PREEERET RIE L SA—(ERTREZE - WlE 4-22 K] A5EZ A — L Ery s SR = arEP
2% - FEERELLES TEAE ) o W EMIT BTE @AEMR AT - SiHENK—EECNEVEE
AEE H At ERIZHEE - BTE A MR ADIREIE AR H HYE R SE B S 1 p i A b e A -

Chroma Key —
Background register
[DSh]~[D7h] = Red

MCU RA8871
Source 0O BTE

@~ © —>

il Destination

4-22 : BEREERIAE
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Setting Destination Setting BTE ROP and
parameter REG[ATh]~[BOh] operation REG[91h] NO
BTE (width * height
¥ ¥
Setting S0DT

ETE enable REG[90h]
color depth REG[92h]

h 4 h 4

Setting BTE width
REG [B1h] [B2h] Wiite REG[04h]

END

h o h J

Setting BTE height X
REG [B2h] [B4h]

Check STSR
wirite FIFO full ?7?

h 4

Setting Background Color
REG [D5h] ~[D7h]

Write Data

B 4-23 : FEE
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4.3.4:BTE MCU Write With Chroma Key IhHgE#E LCD FHVEE &S 5E:

BTE :#iAMES AThEE - ATLUE N MCU I3 ABTRE K2 SDRAM HYEIAME - —H BTE MEZEMET ALIEE
fi%h - BTE 5| EBEARIFTA NG R A S AR -

NEFAIE 2 MCU Write with ROP [y BTE Zh5E - MCU Write with chroma key 12 MCU (€
BB S R E AR E NS sy BTE Rt EEEPRFE B B R E A @S ey -

RA8871M {5 R 1S TR R - NRITE ANIDIEE - Z2HisaR - 41 4-25 > 2 EE A B —HE AT
A BETR{E 5 RE B B C 1R8I0 FAT R 5t o SSHEELL R miA D » ZA{% {8 MCU Write with chroma
key TJRE @ BLERIE SEALCIER - HWFITNE - QEFRAVER -

=

C

[E 4-25 :MCU } ARVERH128x128)

B 4-24: FEE{E#EES - SDRAM HyETHYE}
API:
void BTE_MCU_Write_Chroma_key_ MCU_8bit

(

unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color //transparency color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,const unsigned char *data // 8-bit data

)

void BTE_MCU_Write_Chroma_key_ MCU_16bit
(
unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color //transparency color
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,unsigned short X_W //Width of BTE Window
,unsigned short Y_H //Length of BTE Window
,const unsigned short *data // 16-bit data

)
#H:

Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
/IUse 8bit MCU , 8bpp color depth
BTE_MCU_Write_Chroma_key_MCU_8bit(Layer1,Panel_width,100,100,0xe0,128,128,glmage_8);

or

/IUse 8bit MCU , 16bpp color depth

BTE_MCU_Write_Chroma_key MCU_8bit(Layer1,Panel_width,100,100,0xf800,128,128,glmage_16);
or

/IUse 8bit MCU , 24bpp color depth

BTE_MCU_Write_Chroma_key_ MCU_8bit(Layer1,Panel_width,100,100,0xff0000,128,128,
glmage_24);

or

//Use 16bit MCU , 16bpp color depth
BTE_MCU_Write_Chroma_key_MCU_16bit(Layer1,Panel_width,100,100,0xf800,128,128,pic1616);
or

/lUse 16bit MCU , 24bpp color depth and data format use mode 1
BTE_MCU_Write_Chroma_key_MCU_16bit(Layer1,Panel_width,100,100,0xff0000,128,128
,pic16241);

or

/IUse 16bit MCU , 24bpp color depth and data format use mode 2
BTE_MCU_Write_Chroma_key_ MCU_16bit(Layer1,Panel_width,100,100,0xff0000,128,128,pic1624);

R

Source 0 from MCU,

Destination: Start Address = Layer1, Image Width = Panel_width, Coordinate = (100,100) .

BTE Window Size = 128x128 .

Transparency color = 0xe0 , 0xf800 ,0xff0000 (Red)

In BTE Chroma Key (Transparency color) function Enable, BTE process compare source 0 data and

background color register data.
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(100, 100)

A

& 4-26: BTE MCU Write With Choma Key - ###E A 410 - Bz BEREEE 1 #9(100,100)%F](227,227) -
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4.4.1: Memory Copy with ROP

Memory Copy (move) with ROP (] BTE Zh5E > /& SDRAM By—{EFE @R &R} » #if 2554 — (i
B2 - S EThEE AT DU —(E@ SR AV B RHE R Ty HAEE M RZ MCU Ui BT LR B4 -

SDRAM

Source 0 image

RA8871

&
¥

F Source 1 image

Destination image

ROP register [91h]

Bit[7:4] = OxC
4-27 : BERRERIRE
Setting SO parameter v
REG[93h]~[9Ch] ) )
Setting BTE height
l REG [B3h] [B4h]
Setting S1 parameter l
REG[9Dh]~[A6h] .
Setting BTE ROP and
l operation REG[91h]
Setting Destination l
(DT) parameter
REG[A7h]~[BOh]

BTE enable REG[90h]

Check STSR

BIT[ 3] ??

l

Setting S0,S1,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

|
B 4-28: JiizE
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Setting SO parameter
REG[93h]~[9Ch]

v

RA8871M

JEFRE= T V1.4

A4

Setting S1 parameter
REG[9Dh]~[A6h]

Setting BTE height
REG [B3h] [B4h]

l

Check Interrupt

i

Setting Destination
(DT) parameter
REG[A7h]~[BOh]

Setting BTE ROP and
operation REG[91h]

Clear Interrupt
REG[0Ch] Bit[2] = 1

l

l

Setting S0,S1,DT
color depth REG[92h]

Interrupt Enable
REG[0Bh] Bit[2] = 1

l

l

Setting BTE width
REG [B1h] [B2h]

BTE enable REG[90h]

l

RAIO TECHNOLOGY INC.
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4.4.2: BTE Memory Copy IjgEfE LCD FRYEERGS R
LI £ BTE Memory Copy API DhgEfNfigsi Blanfi » SoFIF T BTE Solid Fill TigsE H—EDRAL R T

DU HZEElThae & — il ryE O EI(20E 4-30) » Fi74# BTE Memory Copy #& #— (i —E Y & 2 (X1
4-31) -

void BTE_Memory_Copy
(
unsigned long SO0_Addr //Start address of Source 0
,unsigned short S0_W //image width of Source 0 (recommend = canvas image width)
,unsigned short XS0 //coordinate X of Source 0
,unsigned short YSO0 //coordinate Y of Source 0
,unsigned long S1_Addr //Start address of Source 1
,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)
,unsigned short XS1 //coordinate X of Source 1
,unsigned short YS1 //coordinate Y of Source 1
,unsigned long Des_Addr //start address of Destination
,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination
,unsigned short YDes //coordinate Y of Destination
,unsigned int ROP_Code
[*ROP_Code :

0000b 0(Blackness)

0001b ~S0!E~S1 or ~(S0+S1)

0010b ~S0!ES1

0011b ~S0

0100b SO0!E~S1

0101b ~S1

0110b S07S1

0111b ~S0 + ~S1 or ~(S0 + S1)

1000b SO!ES1

1001b ~(S07S1)

1010b S1
1011b ~S0+S1
1100b SO

1101b S0+~S1
1110b S0+S1
1111b 1(whiteness)*/
,unsigned short X_W //X_W : Width of BTE Window
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,unsigned short Y_H //Y_H : Length of BTE Window
)

#H:

[*Source 0 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0) .
Source 1 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0)
Destination: Start Address = Layer1, Image Width = Panel_width, Coordinate = (250,0) .
ROP Code =12 —Destination = Source 0, Don’t care Source 1.

BTE Window Size = 128x128 .*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xe0,200,200); //8bpp color depth
Draw_Circle_Fill(0xfc,100,100,50); //8bpp color depth

or

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200); /16bpp color depth
Draw_Circle_Fill(0xffe0,100,100,50); //16bpp color depth
or
BTE_Solid_Fill(Layer1,Panel_width,0,0,0xFF0000,200,200); //24bpp color depth

Draw_Circle_Fill(0xffff00,100,100,50); //24bpp color depth
-+

BTE_Memory_Copy(Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,Panel_width,250
,0,12,200,200);

O O
(199, 199) (449, 199)

B 4-31: fFE& 1 2 BTE Memory Copy with ROP IjeE 8l —(H—FHNE%E -

RAIO TECHNOLOGY INC. 68/130 www.raio.com.tw



RA8871M

JEFRE= T V1.4

i ™

RAIO
4.4.3:Memory Copy With Chroma Key (w/o ROP)
Memory Copy With Chroma Key (w/o ROP)&y BTE IhgE » 21 SDRAM Hy—{EfFE @RI ER! » #5815
Hh—{EE& R - i HIEERERY @A - A O E S ROl - ElA O igHEinyEtlE—2y
RA8871M (& ZHS EEM AR R AR » NEPUTE ARIIIAE - §5% H VAV ER B RER A A - 1eE(lE
THREN » AR O ~ ZE 1 DU HEH A ERHE SR 2 (£ DDRAM #H -

Chroma Key — Background
register [D5h]~[D7h] = Red

Source 0

S

RA8871

BTE

¥

Destination
4-32 : BEEEERIARE
* ‘
: Setting BTE Background
Setting S0 parameter END
REG[93h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

i

Setting Destination
parameter
REG[ATh]~[BOh]

|

l

Setting BTE height
REG [B3h] [B4h]

Setting S0,DT
color depth REG[92h]

l

l

Setting BTE ROP and
operation REG[91h]

Setting BTE wiclth
REG [B1h] [B2h]

l

!

RAIO TECHNOLOGY INC.

BTE enable
REG[90h]

Check STSR
BIT[ 3] 72

B 4-33: REE

69/130
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4.4.4 : BTE Memory Copy with Chroma key(w/o ROP){£ LCD YR ~"&7HH:
LT % BTE Memory Copy with Chroma key(w/o ROP) API Th&Eff#si Elaifil » 4=FIF 7 BTE Solid Fill 3
REE W —RIUWAL YT > DU B EDIREE I —(EE= AV E.O B0 4-34) FiZE# BTE Memory Copy
with Chroma key(w/o ROP )& Bi—({[ERF 4T €0 5 7 i b 619 [ 2 (411 4-35) -

void BTE_Memory_Copy_Chroma_key
(
unsigned long SO0_Addr //Start address of Source 0

,unsigned short S0_W //image width of Source 0 (recommend = canvas image width)
,unsigned short XS0 //coordinate X of Source 0

,unsigned short YSO0 //coordinate Y of Source 0

,unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color // transparent color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

)
Fip:

[*Source 0 : Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0) .
Source 1 : Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0)

Destination: Start Address = Layer1, Image Width = Panel_width, coordinate = (250,0) .

BTE Window Size = 200x200

Transparency color = 0xe0, 0xf800, 0xff0000 (Red)

In BTE Chroma Key (Transparency color) function Enable, BTE process compare source 0 data

and background color register data.*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
/18bpp color depth

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xe0,200,200);

Draw_Circle_Fill(0xfc,100,100,50);
BTE_Memory_Copy_Chroma_key(Layer1,Panel_width,0,0,Layer1,Panel_width,250,0,0xe0
,200,200);

Or

/M6bpp color depth

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200);
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Draw_Circle_Fill(0xffe0,100,100,50);
BTE_Memory_Copy_Chroma_key(Layer1,Panel_width,0,0,Layer1,Panel_width,250,0,0xf800
,200,200);

or

/124bpp color depth

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xFF0000,200,200);
Draw_Circle_Fill(0xffff00,100,100,50);
BTE_Memory_Copy_Chroma_key(Layer1,Panel_width,0,0,Layer1,Panel_width,250,0,0xff0000

,200,200);
(0,0)
0
(199, 199)
B 4-34: £EE 1 &—FHENE LEELEHE EY
(0,0) Q

(199, 199) (449, 199)

i 4-35: 7EEE 1 5/ BTE Memory Copy with chroma key TRERERENELE > ABRELLET O
FEFHIEL T -
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4.5.1: MCU Write With Color Expansion

MCU Write with Color Expansion j&—{El{R45 FIRILIAE » FIZKEEHE MCU HYSR sl P ERHE i Rt (sl
BEHL o AE A SDRAM - IEDHRERVACIRE KRy MCU {2 fftAVE (LIE]/ & # (Monochromes Bitmap) ° [ffj
(BTN AR S BTE At GEE S - HHOEHAR "1 AlgiiEii s BTE B

R0 QgL BTE B2 T o FIIAE o] BURKFR R R G A E BB A Bt CL RSB RHIRA - BR
CIETEIIREERE MCU AYERHERPERE > S8R A 16 {Tek 8 fLyThVERH IR - I H o AT B
B SEF TRV —EHOEP ERARRAER AT - I HESTHIREK —EERE AL - BEH
BT GRS T AT A T N —ATHIGE T —FEBRBRGRIT FIRERIHRIE - BT AR AVER
RARIENNLETHRERSENE - 5550 » F—FERINEREE T [Z IR =T (MBS) Eififirt (LSB) -

l]]l

SDRAM

Source 0

MCU RAB871 Destination

Mono bit map image

O b

Foreground color set blue.

Background color set yellow.

4-36 : BEREETHAE
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Destination memory L)
start address register BTE Function [31h]
[ATh] [A8K][ASN],[AAN]
l l Check Write STSI
Destination image width Bit[2]
register [ABN] [ACH] BTE Enable [30h]
l END
Destaintion XY position
Register [ADN}-[B0N]
l MO
BTE width Register
[B1 hi[BQh] WMPU winte data
BTE Height [E3h][B4h]
i WO
BTE width * BTE high
Setting Destination
Caolor Depth [92h]
YES
B 4-37 : HZHE
|<— BTE width=25 ———
ROP =7
(start hit=7)
i DO D1 D2 D3
A A A A
r Y Y Y A

MCU interface 8 hit

Color expansion @ BTE width = 25

ROP=7
I [ I

4-38 : AR TR
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—  BTEwidth=25 ——

ROP =4
(start bit = 4)
DO D1 D2 D3
r A Y A Y A v A A

MPU interface = 8bit

Color expansion @ BTE width = 25

ROP =4
| | | |

4-39 : #EMRATTEGI—

Note:
1. Calculate sent data numbers per row = ((BTE Width size REG — (MCU interface bits — (start bit + 1)) )
/ MCU interface bits) + ((start bit + 1) % (MCU interface ))

2. Total data number = (sent data numbers per row ) x BTE Vertical REG setting

D4 Bhit Co 01 02 03

MPL send to RAZETE
data, the data have Bhit
far one transmitter data,
and serial send
Do,D1,02 03,04 ~~

Onto RASSTH

start bit =4 '
oo D1 02 D3

Mot Expansion _gi 117

EEEEEEEE FEEH - “«— Mot Expansion

Expansion BTE High REG [B3h]

EEEEE [Bdh] setting

|
I I
* BTE WWidth REG >

[B1h] [B2h] setting

[ 4-40 : Color Expansion &i}E
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4.5.2: BTE MCU Write with Color Expansion 7£ LCD FHyRE/~EREA:

4-41 F5 128x128 (Y E R L [E(G - AT RORE Bkt - BFRERUE KER > (/7T BTE MCU Write with
Color Expansion LigET% » st ey (518 4-42 (V@ ZE—H - DU FMEH ¥ MCU 8bit £ 16bit 2 fit—4H API DU
SRS P 2% -

& 4-41: 4-42 :
128x128 EHEHAEE BTE with color expansion

BTE MCU Write with Color Expansion API:

void BTE_MCU_Write_ColorExpansion_MCU_8bit
(
unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

I*Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion*/

,unsigned long Background_color

I*Background_color : The source (1bit map picture) map data 0 translate to Foreground color by color
expansion*/

,const unsigned char *data // 8-bit data

)
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void BTE_MCU_Write_ColorExpansion_MCU_16bit
(
unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

I*Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion*/

,unsigned long Background_color

I*Background_color : The source (1bit map picture) map data 0 translate to Background color by color
expansion*/

,const unsigned short *data //16-bit data

)

#H:

[*Des_Addr : start address of Destination = Layer1

Des_W : image width of Destination (recommend = canvas image width) = Panel_width

XDes : coordinate X of Destination = 0

YDes : coordinate Y of Destination =0

X_W : Width of BTE Window =128

Y_H : Length of BTE Window =128

Foreground_color : The source (1bit map picture) map data 1 translate to Background color by color
expansion = 0x03(8bpp) ~ 0x001f(16bpp) - 0x0000ff(24bpp) (Blue)

Background_color : The source (1bit map picture) map data 0 translate to Foreground color by color
expansion = 0x1¢c(8bpp) ~ 0x07e0(16bpp) - 0x00ff00(24bpp) (Green)

When ColorDepth =8bpp */

Write_Layer(1); //set memory read/write layer.Reference Page.5~6

Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
/IMCU_8bit_ColorDepth_8bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(Layer1,Panel_width,0,0,128,128,0x03,0x1c,glmage_1);
or

/IMCU_8bit_ColorDepth_16bpp IIsetting in UserDef.h

BTE_MCU_Write_ColorExpansion_MCU_8bit(Layer1,Panel_width,0,0,128,128,0x001f,0x07e0,glmage_1);
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or

/IMCU_8bit_ColorDepth_24bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00
,g9lmage_1);

or

/IMCU_16bit_ColorDepth_16bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x001f,0x07e0,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_1 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00, Test);
or

/IMCU_16bit_ColorDepth_24bpp_Mode_2 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00, Test);
LCD HIRRERE:

0,00 @

& 4-43 : f£E& 1 f£F BTE MCU Write with Color Expansion
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4.5.3: MCU Write with Color Expansion and Chroma key
b4 T BTE fYRT 218 - PR EEilE M - Itk BTE ThAEEL BTE MCU Write with Color Expansion Ly

REXFRMHEN - SUEATAM ARCEMER”1” BTk aidin st BTE AYFTsall HE A B
B AW ARGERMER"0” BALTR A iR - ORRFRREY HRVERBAE(E -

RA8871M

JEFRE= T V1.4

Mono bit map image MCU RA8871

Ole o

Foreground color set blue.

4-44 : BEREERIE

Destination memory v

start address register BTE Function [91h]
[A7h],[A8h],[A9Nn],[AAR]

Destination image width l
register [ABh],[ACh]

l

Destaintion X,Y position

Register [ADh]~[BOh]

Check Write STSR

BTE Enable [90h]

l

BTE width Register
[B1h][B2h]

l

BTE Height [B3h][B4h]

}

Setting Destination
Color Depth [92h]

I

RAIO TECHNOLOGY INC.

Check Write FIFO full

NO

MPU write data

Check write data >
BTE width * BTE high

NO

B 4-45: fiZE
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4.5.4: BTE MCU Write With Color Expansion and Chroma key HJ APl £ LCD B RER

BH:
4-46 FyEafylpT AEY 128x128 Sy E R E - %@ BTE MCU Write With Color Expansion and

Chroma key IfjgE » A DU HAMEA AR 2K - [8] 4-47 WEERAE 4-46 (£ 7 LEThRE (&R R4 HY el
R o DUN AP 53 B #TE MCUBDiIt B 16bit f2(t 1 /isH API LU Bz -

& 4-46: 4-47 :
128x128 EHHEMAEE BTE with color expansion and Chroma key

API:

void BTE_MCU_Write_ColorExpansion_Chroma_key_MCU_8bit
(
unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

I*Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion*/

,const unsigned char *data //8-bit data

)

void BTE_MCU_Write_ColorExpansion_Chroma_key_MCU_16bit
(
unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color
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I*Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion*/

,const unsigned short *data //16-bit data

)

#H:

[*Des_Addr : start address of Destination = Layer1

Des_W : image width of Destination (recommend = canvas image width) = Panel_width

XDes : coordinate X of Destination = 0

YDes : coordinate Y of Destination =0

X_W : Width of BTE Window =128

Y_H : Length of BTE Window =128

Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion = 0xe0 (8bpp) - 0xf800 (16bpp) ~ 0xff0000 (24bpp) (Red)*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
/IMCU_8bit_ColorDepth_8bpp IlIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(Layer1,Panel_width,0,0,128,128,0xe0
,glmage_1);

or

/IMCU_8bit_ColorDepth_16bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(Layer1,Panel_width,0,0,128,128,0xf800
,glmage_1);

or

/IMCU_8bit_ColorDepth_24bpp IlIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key_ MCU_8bit(Layer1,Panel_width,0,0,128,128,0xff0000
,glmage_1);

or

/IMCU_16bit_ColorDepth_16bpp IlIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(Layer1,Panel_width,0,0,128,128,0xf800
,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_1 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key_ MCU_16bit(Layer1,Panel_width,0,0,128,128,0xff0000
,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_2 IIsetting in UserDef.h
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BTE_MCU_Write_ColorExpansion_Chroma_key_MCU_16bit(Layer1,Panel_width,0,0,128,128,0xff0000
,Test);

LCD BEEm:

(0,0)

& 4-48 : BTE MCU Write With Color Expansion and Chroma key (w/o ROP)
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4.6 :BTE Alpha Blending
=
FERTFZH#IRIRET > alpha blending f&—5RIE (G B H A G VTR B RHE S Al M EIRVEER - RA8STIM Hifg
i THERG {5 Alpha Blending FYTZHEE - (EHE S HTCEIR SN RGENR - BT DUSE|E ARERVEURTCR - EinER
ST ER R BRI E I - BRI A RAB871M [y Alpha Blending IJAE -

4.6.1: Memory Copy with Alpha Blending

“Memory Copy with Alpha blending” S {ELhAE 7] LIRS ACHE 0 BiACE 1 (B RER » S HHsE SR Hr
YRR B - SE (FDIAE A R fEE = — Picture mode il Pixel mode Picture mode w] LI {E4E 8bpp/16bpp/24bpp
f50T - Pixel mode [ AEEE(ELE 8bpp/16bpp Fzt T« 15 16bpp [ pixel mode T+ #cJE 1 ZHEHY bit[15:12] % alpha
level - SLAiifffir TR Z0K) 17 8 bpp 17 pixel mode T+ AR 1 ZIH#Y bit7:6]% alpha level - Bitf5:0]fF ks
EFERE FRERER -

Picture mode Y iyt Ek = (A5 0* (1- alpha Level)l) + ()& 1 * alpha Level)
Pixel mode 16bpp Y HAYIER = (2K 0 * (1 - alpha Level)) + (35 1 [11:0] * alpha Level)
Pixel mode 8bpp T HYEAYMERL = (35 0 * (1 - alpha Level)) + (Ffaiz 25| (Source 1[5:0]) * alpha Level)

[ Source 0

RA8871
BTE

Source 1

1r

Palette RAM

Destination

[E 4-49 : Picture Mode TEREZRIFRE
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Setting S0 parameter
REG[93h]~[9Ch]

¥

l

Setting BTE height
REG [B3h] [B4h]

Setting S1 parameter
REG[9Dh]~[A6h]

l

END

l

Setting BTE ROP and
operation REG[91h]

Setting Destination
parameter
REG[ATh]~[BOh]

l

l

Setting Alpha blend
weight REG [B5h]

Sefting 50,51,DT

color depth AND alpha
blending REG[92h]

l

l

BTE enable REG[90h]

Setting BTE width
REG [B1h] [B2h]

l

RAIO TECHNOLOGY INC.
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4.6.2: BTE Memory Copy with Alpha Blending in Picture mode £ LCD /&S ~ReREA:
“Memory Copy with Alpha blending” E &5 FT LURE A 0 B 1 AVER - ZM&RURAE HAVIAVETRIEE -
EETHEE A RIfEREZ, — Picture mode Fi Pixel mode - {Fi2i#& » Ff{# F picture mode fi#EREH -
Picture mode HiVitt &kl = (FJE 0 * (1- alpha Level)l) + (35 1 * alpha Level)

void BTE_Alpha_Blending
(
unsigned long S0_Addr //Start address of Source 0

,unsigned short S0_W //image width of Source 0 (recommend = canvas image width)

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YS0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

,unsigned short Des_W //image width of Destination (recommend = canvas image width)
,unsigned short XDes //coordinate Y of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width BTE Window

,unsigned short Y_H //Length BTE Window

,unsigned char alpha

/lalpha : Alpha Blending effect 0 ~ 32, Destination data = (Source 0 * (1- alpha)) + (Source 1 * alpha)
)

#f:

[*Source 0 : Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0) .
Source 1 : Start Address = Layer2, Image Width = Panel_width, coordinate = (0,0) .
Destination: Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0) .
BTE Window Size = 200x200 , alpha =16 .*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
//When Color Depth = 8bpp
DMA_24bit(1,0,0,0,480,272,480,6144000);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x1¢,200,200);
or

//When Color Depth = 16bpp
DMA_24bit(1,0,0,0,480,272,480,4761600);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x07e0,200,200);
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or

//IWhen Color Depth = 24bpp

DMA _24bit(1,0,0,0,480,272,480,2304000);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x00FF00,200,200);

+
BTE_Alpha_Blending(Layer1,Panel_width,0,0,Layer2,Panel_width,0,0,Layer1,Panel_width,0,0,200,200
,16);
&g 1 &k &g 2 &

(0,0) ®

(0,0)

(199, 199)

(480, 320)

LCD EEE:

(0,0)

B 4-51: 5K 0 AEE 1 49(0,0)F1(199,199) 58 1 #LIE 2(0,0)(199,199) 7% alpha (&% 16 T+ (A alpha
blending 3 FLER7E E 93 » B 1 £91(0,0)E1(199,199] -

E Hyih:

alpha =0 alpha = 8 alpha =16 alpha = 24 alpha = 32
B 4-52: f£K[E alpha level Ty H &R} -

Picture mode - Destination data = (Source 0 * (1- alpha Level)) + (Source 1 * alpha Level);
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FHE : Picture In Picture Function

5.1:PIP Window
RA8871M {£ T H BRI » IR A E A UEARIE PIP #% - PIP &R X iREAETR: - TIERE
FEBHRERARARE R BRI B S Y BURER L - & PIP1 81 PIP2 BHEENS > PIP1 &S PIP2 2 | -
PIP gy {ir BELA/ N REG[2AN]%] REG[3Bh]# REG[11h[ZeE - PIP1 B2 PIP2 S HIEE R 7= - M H.
R4 REG[10h] Y Bit[4] » #3582 REG[2Ah~3Bh]E PIP1 =2 PIP2 {HE5692:% - ififHRARY PIP window Iy
AL TR AT E - PIP B A/ NEHEAA AL B /KPR 4 (B B EE A - EEAR—EE
? o

5.2:PIP Windows Settings

—{ PIP iz B BA NEH PIP BlEEA AL - PIP B - PIP ZEr XIY FEfE - PIP [El{g XIY &
£~ PIP BT ERARE - PIP eV R E EEFE 72k UE - PIP1 B PIP2 L faee Bifras -
SR1% 15 REG[10n]Bit[4]52#% REG[2Ah~3Bh];2 PIP1 = PIP2 eSS 84 E

- ™ 's B!
Set PIP window Image
Set selec;;og{f::gﬂ;eslrtlr or PIP2 Upper-Left corner XIY coordination
REG[34h] ~ REG[37h]
L A A
4 ¢ ™ ' ¢ ™
Set select Ez?grgg;f:;IM or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[39h]
A
! .\ !
Set PIP window Display . .
Upper-Left corner XfY coordination FsteEtGP[lsimT-dsgsl-[?éghqt
REG[2Ah] ~ REG[2Dh]
e ¢ .y e ¢ A
i { h'

Set PIP1 / PIP2 window
Enable { Disable
REG[10h] Bit 7/ Bit 6

Set PIP Image Start Address
REG[2Eh] ~ REG[31h]

'

Set PIP Image Width
REG[32h] ~ REG[33h]

51 : Hf2E
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5.3: PIP ThHeEEIf#E:

Main Image Start Address Main Image Width
Main Window Start (X,Y) (HDWR) (MISA) / {MIVY)
‘*.\ Horizontal Display Windows Width
K {H DWRY

PIP| Display Window Start {X.Y) Main Window Syl
L

(VDHR) Vertical Display Windows Height
(VDHE)

DISPLAY WINDOW/{PANEL) display main window data

DISPLAY WINDOW({PANEL)

PIP Image Width
(P

o

PIP Image Start Addres
(PISA) .

When PIP enable ,PIP window will display on PIP display window

SDRAM

5-2
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5.4:PIP Tjge4E LCD EAYRE /NEREA:
RA8B71M SZf&{H & n] LAE FHRA(E PIP #i% - PIP $Eg A ST BB ThAe - CIEFR M A PR RE R AR E R &k
EEAETEURER L - & PIP1 B PIP2 S EEiy > PIP1 §8 51 PIP2 2 E - EEEMAE g &M
EHE S LR PIP E(ELIRE -

void PIP
(
unsigned char On_Off // 0 : disable PIP, 1 : enable PIP, 2 : To maintain the original state
,unsigned char Select_PIP // 1 : use PIP1, 2 : use PIP2

,unsigned long PAddr //start address of PIP

,unsigned short XP //coordinate X of PIP Window, It must be divided by 4.

,unsigned short YP //coordinate Y of PIP Window, It must be divided by 4.

,unsigned long ImageWidth //Image Width of PIP (recommend = canvas image width)
,unsigned short X_Dis //coordinate X of Display Window

,unsigned short Y_Dis //coordinate Y of Display Window

,unsigned short X_W //width of PIP and Display Window, It must be divided by 4.
,unsigned short Y_H //height of PIP and Display Window , It must be divided by 4.

)

Pl (DMA TR ESEE=E)
Write_Layer(2);//set memory read/write layer.Reference Page.5~6
Show_Layer(1); //set LCD display layer. Reference Page.5~6

+
//When color depth =8

DMA_24bit(1,0,0,0,480,320,480,6144000);//write 480x320 picture to layer 2
Write_Layer(3); //set memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,480,320,480, 6297600); //write 480x320picture to layer 3
Or

//When color depth = 16bpp

DMA_24bit(1,0,0,0,480,320,480, 4761600); //write 480x320picture to layer 2
Write_Layer(3); //set memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,480,320,480, 5068800); //write 480x320picture to layer 3
Or

//When color depth = 24bpp

DMA_24bit(1,0,0,0,480,320,480, 2304000); //write 480x320picture to layer 2
Write_Layer(3); //set memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,480,320,480, 2764800); //write 480x320picture to layer 3
+

PIP(1,1,Layer2,0,0,Panel_width,0,0,400,480);
PIP(1,2,Layer3,0,0,Panel_width,400,0,400,480);
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HE% 1 : FIF DMA IigERiak s RE R #k 58 A RA8871M £y SDRAM -
Layer 1 data: Layer 2 data: Layer 3 data:

480x320 fill white color 480x320 picture 480x320 picture

WER2:
¥TEE PIP window E&7< » PIP 1 $5%5 & Layer 2 /9(0,0)%1(199,319) - EE~fir & & Layer 1 £(0,0)%1(199,319) -
PIP 2 {125 & Layer 3 #(0,0)%1(199,319) - EE~firE & Layer 1 #9(200,0)%1](479,319) - LCD FiH &< Layer 1

‘& PIP 1 i PIP2 BEEAR} LCD B RETE: = PIP 1 81 PIP2 [l 5HREF LCD B nETm:
‘& PIP 1 BaEL ~ PIP2 BEEARF LCD EEnEH: ‘& PIP 1 BEEA ~ PIP2 GEEH} LCD EEnEm:
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BAE 1 XF
RAB871M =] s PR AR - o7 Ry P EEESNAT [ > N [EE 8% ISO/IEC 8859-1/2/4/5 Foy Bl » ST
FEFERC EigEERE,NE] (Genitop Inc) AT 8% FA) ROM » B 57 4% 25 B 5 s p AR Y BE T > 41 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, 1SO-8859 [\ &z GB2312 Extension =5
RA8871M Hy L AR 3 K R A

1. WEF .
2. JNEFHEI ROM .

Foreground [l
Background [}

FOMNT 12x24

6-1: Fpl

ARt EAE A B e S B s YW % REGID2h]~[D7h] -
B FefPY25 fontd 8 font2 FAETEE - &I 64 PR -
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Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DEh] REG|CCh}~REG|DEh]
Set REG [04h] Set REG [04h]

6-2 : TR EE

NET

RA8871M N7 8x16,12x24,16x32 Ly ASCII 7% ROM» 2o FHE B 5 {HEAY T FHE €456 (Code)
ASLF o WEEN 42742 ISO/IEC 8859-1/2/4/5 4mHEHEAE » HL4)  ((HERE ] LUE# REG[D2h~D4h] EEfE T+
RSB > DU A REG[DSh~D7h] BESHEEE » T ANEFHE2E TE:
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Character Control Full
Register 0 [CCh] \

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground Not t
ot mee

[D2h]~[D5h] Font Number meeg

Background Meet

[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]

SET REG [04h]

I

6-3 : P9 ASCIl FREEfERIAE
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# 6-1 NE ISO/EC 8859-1 FEAERYF-4E  ISO /2R FEAELAHAR AR - ISO/IEC 8859-1 Xf# “Latin-17 E¢
TPHBGES ) o S LAH% A ISO/IEC 8859 AVEE—(EEEfEHY 8 Iyt T 4 - L ASCH BJLRf - & T
0xAO %] OxFF Y&EEEIN 192 {EH7 T FER 5% o M SE4man (s A E & e - SiEM R Eentss - s -
TAYIEIERE ~ MIZRFEEniss - FHRGE - THIEE ~ JAREE - FHHTeE (Frisian) ~ fJIFIPEEERE ~ (558 - ASPEMERE -
KEEE - BRMERE - BAMGE - BAFEE - hi T 58 - EALEE - MEEE - @& 758 - BITRSEE - 6
TR ERE - AT o8 R I giah

PRI AE S TR (RS 1SO 8859-1 4Rt - WOM DA MYEI GRS » IR IR ReaE ~ Hr ELAT . 55~
ENfesE KBRS ~ JEHEEMINIEEE (Tagalong) R[] ISO8859-1 4Rt -

=1

%% 6-1: ASCII Block 1(ISO/IEC 8859-1)

X\D123455?89AECDEF
B o .MEH$$)ﬂﬁ
e 4 R S D
[ IBIe& | D [ [ - [/
- 0[1[2[3[4/5l6]7/8/9 : |3 |<|=[>[?
‘ @AIBCDEF/GH|I|JKILMNO
* PQRISITIUVWIXIY|Z| [\ 17
° | " |alblc|d|e|f|g|h|i|j|k|]1|m|{n|o
7 plgjr|s|tiulviwx|y|z| {3 |~

€] L [Floolk-FIE] BISIK|E |Z

g eyun___'"m§>ce i 3
B GEHENCRREEEE
50123’.(511'}1':'))%}@?4&
*|AJAJAJAAARCERERT|II|T
° PINOOOOOX@UUU[UY[P|B
©lalalalalslalelclelelela]ilili]T
" |8|n|o|o|o|o|o|+|slulaltlily|bly
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7 6-2 N Jy ISO/IEC 8859-2 HYRRAETFEE » (7 Latin-2 2" TEEES | - ZEIEEEAE(LAHARN ISO/IEC 8859
AV 8 Ly et o T IThREESHRLI T T « FefERma Lot « FEvsE - R AEE ~ RS ~ Bng (K
vk ~ NS AEETERE © ZRAAEE o MM EELEsE « J55E - (858 -~ L | S5t T b oT e BUR - ZrmisEh A
SMREEA R 4 5T > BHABRILTIT > ISONEC8859-2 Al i Fit: K25 Fisg -

% 6-2: ASCII Block 2 (ISO/IEC 8859-2)

clejvielslaleMosI0) M
<7 I

.

LY

M |_<—>j.

[ , |—

A 4

SIESIESK 1K

OB D
L@ | D] I |-

R i=az=llvils
TR SIGIE::
Ll =N EEE K
=H PR [=lluiFIFAPE )
< ||
£ o [= (0]~
= EE R R =
S [ | | | D) [ | =
B e [ PN] [ Cy | o
_|_|ffh_|,.f\u
e EIEE

I

Kl
[
k
{

(
1O

| &G0

=
[T, [

L1
L1
i1
s,

vH =
O D | O T B | N0
:-u{'l\ ] )—c‘:\ | b

L]
L1

o | @ | | |

=@y | 22 )
O |0 | O = P | Y
O | | O Tt

o= O
(e el D: [:-]\ s m\

O, | s w Fj\

tlo Ty >< u[:-]

aisdlleol! :

S | O | | [T e | TX

= b | ST MR WA

bt | = [u—g | ] B PJé
12 |2 | N [ N

o
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% 6-3 NJy ISO/EC 8859-4 ZFEAETFEE » A Latin-4 =3¢ " JLBGES | - REIFRAELE(LAHSE N ISO/IEC 8859 Y
FUUE 8 ke  ERGHRFREI/Enish - MMIERMEE - RN 4EHEE - T2ME5EsE K iEKEE (Sami) L5
BEFTCERIFFRE IR LA T S« FHESRE ~ 458 ~ ZF00RE ~ 1858 - 1 155 ~ IPRGE ~ WS dEfe nont R am diag -

%% 6-3: ASCII Block 3 (ISO/IEC 8859-4)

*\D123458?89ABCDEF
” N

——OlA
XHH , -

LY

vy
A
o

[@IEIRSEIE::

AOIRO

.
T
B
4
D
T
d
t

m |0 [T H

S | ST O a2 (o] e
< [ <] (=] I

M (= e~ ER
G [~ [=[=][O[~[]0]

N = || S
— =~ A

K
[
k
t

i

AR TS| ISIEGE - |Z
| lal Jr| [T[1] ] |5[e]g]s[Dzn
‘AAAAAARTICHEEETI)I
* HINOKIOOOXAUUIUIUI0IR
‘|alalalalalaladilcleleldleli|T]T
"|d|n|6(k|6]0|6|+|glulaltlilala
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& 6-4 N F ISO/IEC 8859-5 ZfAEF 5 » R ERPRARAE(LAHARIA ISO/IEC 8859 MY TLfE 8 Ly csh - EaatAiE
ARPRAIAEERE ~ HE ~ ZEMAEERE LS HIHAGE -

%< 6-4 : ASCII Block 4 (ISO/IEC 8859-5)

| cleivielslale Moz M
"l N T[S = LT oA"Y
1OTIRB6E T D) RS - |/
10 112134bB(67(89|: |3 |<|=|>|?
‘@A BCDEFGH|I|JKLMNO
*IPQRISTIUNVWXY|Z LI\1]7—
"1 " |alblc|d|e|f|g|h|i| j|k|1|m|n|o
"Iplalr|s|thalviwxly|z|£] ]3|~

| IEBLES|T|I I BK] - [V
* | AIBBLIEE SKIIMHOI
“IPCTIVIOXLIYIIBBIBDS
" |a|0|B|T || e[| 31| K [J1]M|H|O|11
" plc|T|y|@|X | uumii bbb | 30| g
"INelp|T|els| 11| ]k K8 [V|u
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SMEFFZ] ROM
RA8871M (Y4151 ROM i AR [EIFE FHHR I TEF S TETHS - /M EMEA RS /A S (Genitop Inc) HY
5T ERYIFR ROM » B 4RSEM 2 GT21L16T1W ~ GT30L16U2W + GT30L24T3Y ~ GT30L24M1Z -
GT30L32S4W ~ GT23L24F6Y ~ GT23L24S1W - fREA EIRYEE L > Bt T AERA/N - HphaE 16x16
24x24 ~ 32x32 D)\ F & FEA [E B FRE AN o FEAERYER B TR

6.1.1:GT21L16T1W

® Reg[CEh][7:5]: 000b
® Character height: x16
Allowed character sets & width:

gg}gggg BIG5 ASCII UNIjpn | JIS0208
Normal V V V V V
Arial V
Roman V
Bold V

Latin Greek Cyrillic Arabic

Normal \Y V V
Arial \Y V V \Y
Roman V
Bold

*Arial & Roman is variable width.

6.1.2:GT30L16U2W

® Reg[CEh][7:5]: 001b
® Character height: x16
Allowed character sets & width:

UNICODE |  ASCII Latin Greek Cyilic | Arabic | Gooo12
pecial
Normal V V V V V V
Arial v v v v v
Roman V V
Bold

*Arial & Roman is variable width.
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® Reg[CEh]

RAIO™

6.1.3:GT30L24T3Y

[7:5]: 010b

® Character height: x16
Allowed character sets & width:

RA8871M

JEFRE= T V1.4

GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \ V V
Arial V
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \Y V
Arial V
Roman
Bold
*Arial & Roman is variable width.
6.1.4:GT30L24M1Z
® Reg[CEh][7:5]: 011b
® Character height: x24
Allowed character sets & width:
GB2312 GB12345/
Extension | GB18030 ASCII
Normal \Y \Y \
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
6.1.5:GT30L32S4W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312 EGBZ372 ASCI|
xtension
Normal \Y \Y \Y
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312 EGBZ372 ASCII
xtension
Normal \ \Y \Y
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
RAIO TECHNOLOGY INC. 98/130 www.raio.com.tw



RA8871M

JEMfEA rE V1.4

RAIO™
® Character height: x32
Allowed character sets & width:

GB2312 EGBZ?’?Z ASCI|
xtension
Normal \% V \%
Arial \Y
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.6:GT20L24F6Y
® Reg[CEh][7:5]: 101b
® Character height: x16
Allowed character sets & width:
ASCII Latin Greek Cyrillic
Normal V V V V
Arial \Y Vv \Y \
Roman V
Bold \
. . ISO-
Arabic Hebrew Thai 8859
Normal V V V
Arial V
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
ASCII Latin Greek Cyrillic Arabic
Normal V \Y V
Arial V V
Roman
Bold
*Arial & Roman is variable width.
6.1.7:GT21L24S1W
® Reg[CEh][7:5]: 110b
® Character height: x24
Allowed character sets & width:
GB2312 | ©B2312 ASCII
Extension
Normal \ \Y \
Arial \Y
Roman
Bold
*Arial & Roman is variable width.
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6.2:7F LCD B

6.2.1:NEF :

RA887 1M {#8x16,12x24,16x32EASCII=Z T ROMEE (i F & B 5 (A 7 =CFHFF E 4Rt (Code) B A5
[ % $% T ISO//EC 8859-1/2/4/5fEise 74 o

void Select_Font_Height WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

,unsigned char XxN // Font size Width it could be set from x 1 to x 4
,unsigned char YxN // Font size Height it could be set from x 1 to x 4
,unsigned char ChromaKey

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

,unsigned char Alignment //0 : no alignment , 1 : Set font alignment

)

void Print_Internal_Font_String
(
unsigned short x //coordinate x for print string

,unsigned short y //coordinate x for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //FontColor : Set Font Color

,unsigned long BackGroundColor

I*BackGroundColor : Set Font BackGround Color.Font Color and BackGround Color dataformat :
ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

,char tmp2[] //tmp2 : Font String which you want print on LCD

)
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Eif -
I*Font_Height = 24 : Font =12x24 - 24x24 - XxN = 4 :Font Width x4 « YxN = 4 :Font Height x 4 -

ChromaKey = 0 : Font Background color with no transparency -

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = Panel_width

Y_H : active window height = Panel_length

FontColor : Set Font Color = 0xe0(8bpp) - 0xf800(16bpp) - 0xffF0000(24bpp)

BackGroundColor : Set Font BackGround Color = 0x1¢c(8bpp) ~ 0x07e0(16bpp) - 0x00ff00(24bpp)*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

/IWhen Color Depth = 8bpp

Print_Internal_Font_String(0,0, Panel_width,Panel_length,0xe0,0x1c, "adfsdfdgfhhgfh");

Or

/IWhen Color Depth = 16bpp

Print_Internal_Font_String(0,0, Panel_width,Panel_length,0xf800,0x07e0, "adfsdfdgfhhgfh");

or

/IWhen Color Depth = 24bpp

Print_Internal_Font_String(0,0, Panel_width,Panel_length,0xff0000,0x00ff00, "adfsdfdgfhhgfh");

EEARUREH :
(0,0)

[ 6-4 TEEE 1 MANEF
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6.2.2: 585N FEF A Bigh ‘£

RA8871M [y5h R 51 ROM IS AR [FIE L TEF 2 TAS - I/ EEARSEM/A ] (Genitop Inc) HYEST
| F A ROM > % 7 & 4R 55 0 & GT21L16T1W ~ GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y - GT23L24S1W - 4B R [EfYEE i TR TR EIRI AN » Horp 2y 16x16~ 24x24 ~
32x32 DA B TEAR [ T RER FRG AR/ -

E(EfE AR EZ A T RA8S7IM SN ER 4IRS FIElIH Bigh AYFH -

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

,unsigned char XxN // Font size Width it could be set from x 1 to x 4
,unsigned char YxN // Font size Height it could be set from x 1 to x 4
,unsigned char ChromaKey

/*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

,unsigned char Alignment //0 : no alignment , 1 : Set font alignment

)

void Print_BIG5String
(
unsigned char Clk //SPI CLK = System Clock / 2*(Clk+1)

,unsigned char SCS //0 : use CS0, 1 : use CS1

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

,unsigned long BackGroundColor //Set Font BackGround Color
I*Font Color and BackGround Color dataformat :
ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

,char *tmp2 //tmp2 : BIG5 Font String which you want print on LCD
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)

#afil:

I*Font_Height = 24 : Font = 12x24 - 24x24 -~ XxN =4 :Font Width x4 -~ YxN =4 :Font Height x 4 ~
ChromaKey = 0 : Font Background color with no transparency -

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = Panel_width

Y_H : active window height = Panel_length

FontColor : Set Font Color = 0xe0(8bpp) - 0xf800(16bpp) - 0xff0000(24bpp)

BackGroundColor : Set Font BackGround Color = 0x1¢c(8bpp) - 0x07e0(16bpp) - 0x00ff00(24bpp)

Print 5a{65H% 123456*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
//When Color Depth = 8bpp

Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

Print_BIG5String(3,0,0,0, Panel_width,Panel_length,0xe0,0x1c,"¥#{EF}L 123456");

Or

//[When Color Depth = 16bpp

Print_BIG5String(3,0,0,0, Panel_width,Panel_length,0xf800,0x07e0,"55{AF % 123456");
Or

//[When Color Depth = 24bpp

Print_BIG5String(3,0,0,0 Panel_width,Panel_length,0xff0000,0x00ff00," {51z 123456");

(0,0)

6-5 FERINTFEEEE 1 HA Bigh =5
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6.2.3: /& BINTFEE A GB2312 £ &

RAB8871M fy4 MR %1 ROM i H R EIFE TR 75 F S 1ETFHS o /M REA M AE (Genitop Inc) HYHISY
G H ROM > HEEE 547 %5 & GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {RAEA [FIHVEE i » THRHE TR EIRY AR/ Hrp & 16x16 - 24x24 -
32x32 DA B TEAR [ T RER FRG AR/ -

EEERAREAN R T RA8S7IM SIS R R AT I H GB2312 HyF-ER -

void Select_Font_Height WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

,unsigned char XxN // Font size Width it could be set from x 1 to x 4
,unsigned char YxN // Font size Height it could be set from x 1 to x 4
,unsigned char ChromaKey

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

,unsigned char Alignment // 0 : no alignment, 1 : Set font alignment

)

void Print_GB2312String
(
unsigned char Clk //Clk : SPI CLK = System Clock / 2*(Clk+1)
,unsigned char SCS //SCS : 0 =CS0,1=CS1

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

,unsigned long BackGroundColor //Set Font BackGround Color
I*Font Color and BackGround Color dataformat :
ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/
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,char tmp2[] //tmp2 : GB2312 Font String which you want print on LCD
)

#H

I*Font_Height = 24 : Font = 12x24 - 24x24 -~ XxN =4 :Font Width x4 -~ YxN =4 :Font Height x 4 ~
ChromaKey = 0 : Font Background color with no transparency -

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = Panel_width

Y_H : active window height = Panel_length

FontColor : Set Font Color = 0xe0(8bpp) - 0xf800(16bpp) - 0xff0000(24bpp)

BackGroundColor : Set Font BackGround Color = 0x1¢c(8bpp) - 0x07e0(16bpp) - 0x00ff00(24bpp)

Print 5a{65H% 123456*/

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

//When Color Depth = 8bpp
Print_GB2312String(3,0,0,0,Panel_width,Panel_length,0xe0,0x03," ¥#{GFHY 123456");

Or

//[When Color Depth = 16bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xf800,0x001f," F{GFlf; 123456");

or

//[When Color Depth = 24bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xff0000,0x0000ff," ¥#H{GF+; 123456");

(0,0)

6-6: BEINTFEEEE 1 B A GB2312 F&
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6.3.4: FBEINTFEE A GB12345 £

RAB8871M fy4 MR %1 ROM i H R EIFE TR 75 F S 1ETFHS o /M REA M AE (Genitop Inc) HYHISY
G H ROM > HEEE 547 %5 & GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {RAEA [FIHVEE i » THRHE TR EIRY AR/ Hrp & 16x16 - 24x24 -
32x32 DA B TEAR [ T RER FRG AR/ -

EEERARENEREEH T RA8S7IM SMNI R R H GB12345 (Y& «

void Select_Font_Height WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

,unsigned char XxN // Font size Width it could be set from x 1 to x 4
,unsigned char YxN // Font size Height it could be set from x 1 to x 4
,unsigned char ChromaKey

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

,unsigned char Alignment // 0 : no alignment, 1 : Set font alignment

)

void Print_GB12345String(

unsigned char Clk //Clk : SPI CLK = System Clock / 2*(Clk+1)
,unsigned char SCS //SCS : 0 =CS0, 1= CS1

,unsigned short x //Print font start coordinate of X

,unsigned short y //Print font start coordinate of Y

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

,unsigned long BackGroundColor //Set Font BackGround Color
I*Font Color and BackGround Color dataformat :
ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

,char *tmp2 //tmp2 : GB12345 Font String you want print
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)

#f -

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

//When Color Depth = 8bpp
Print_GB2312String(3,0,0,0,Panel_width,Panel_length,0xe0,0x03," ¥#{GFHY 123456");

Or

//[When Color Depth = 16bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xf800,0x001f," FH{GFHf; 123456");

or

//[When Color Depth = 24bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xff0000,0x0000ff," ¥#H{GFl+ 123456");

(0,0)

6-7: EEINTFEEEE 1 A GB12345 =5
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6.3.5: FEiEIMNERFEE A Unicode =5

RAB8871M fy4 MR %1 ROM i H R EIFE TR 75 F S 1ETFHS o /M REA M AE (Genitop Inc) HYHISY
G H ROM > HEEE 547 %5 & GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {RAEA [FIHVEE i » THRHE TR EIRY AR/ Hrp & 16x16 - 24x24 -
32x32 DA B TEAR [ T RER FRG AR/ -

EEERAREN R T RA8S7IM ST R SR AT H Unicode HYF-ER

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32 */

;unsigned char XxN //XxN :Font Width x 1~4
,unsigned char YxN //YxN :Font Height x 1~4
,unsigned char ChromaKey

[*ChromaKey :

0 : Font Background color not transparency
1 : Set Font Background color transparency*/

,unsigned char Alignment // 0 : no alignment, 1 : Set font alignment

)

void Print_UnicodeString
(
unsigned char Clk //SPI CLK = System Clock / 2*(Clk+1)
,unsigned char SCS //SCS : 0 =CS0, 1 =CS1

,unsigned short x //Print font start coordinate of X

,unsigned short y //Print font start coordinate of Y

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

,unsigned long BackGroundColor //Set Font BackGround Color
I*Font Color and BackGround Color dataformat :
ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/
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,unsigned short *tmp2 /*tmp2 : Unicode Font String which you want print on LCD (L"string” in keil c is

Unicode string)*/

)

#f -

Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

//When Color Depth = 8bpp

Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xe0,0x1c,L"# M E4Tdt i &It —8 8 9% 6 # 5");
Or

//When Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xf800,0x07e0,L" " E& Ik &t —HE 8 5k 6 8
5");

Or

//When Color Depth = 24bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xff0000,0x00ff00,L" &/ B4 ik &t —E 8 55 6
Bz 5");

(0,0)

6-8: EESMNPFEEREE 1 5 A Unicode &
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E+Z= : PWM (Pulse Width Modulation)

RAB871MA24H 16 EliFas - ERFesOM 1 R ANRE LS (PWM) Thit - ERFes0 B A —(EstlE Ak - HA
LUK EE TR A -

SEIRFEROMIA — (B3 L FHAYB AL TTATTH S (prescalar) - &HEE I E3 8 A —(ERFARPRIAES - (i EE 4R FIHIER
FAESE (10 1/2> 1/4F011/8) -

F¢1% 7% timer count buffer (TCNTBn) R 3l 345 PWMig H (/9 B AR 5 DL Fil Fiftimer compare buffer (TCMPBN)f
EACETHRE R AR (PWM) - EEAE—EFREAARR: - SFAA A ELE A Ty IRH:

PWM CLK = (Core CLK / Prescalar) /2°'°ck dvided
PWM output period = (Count Buffer + 1) x PWM CLK time
PWM output high level time = (Compare Buffer + 1) x PWM CLK time

PWM output _| (Compare Buffer +1) x PAMCLK time | | |

pamcak | L [ [ [

coectk | LT LT LT L L L L L

{ Count Buffer + 1) x PWM CLK time

7-1 : PWM HEFE[E]
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PWM Ijj5E API:

void PWMO
(
unsigned char on_off //on_off = 1 ,enable PWM, on_off = 0, disable PWM.

, unsigned char Clock_Divided // divided PWM clock, only 0~3(1,1/2,1/4,1/8)

, unsigned char Prescalar //Prescaler : only 1~256

, unsigned short Count_Buffer //Count_Buffer : set PWM output period time

,unsigned short Compare_Buffer //[Compare_Buffer : set PWM output high level time(Duty cycle)
[*Such as the following formula :

PWM CLK = (Core CLK / Prescalar ) /2* divided clock

PWM output period = (Count Buffer + 1) x PWM CLK time

PWM output high level time = (Compare Buffer + 1) x PWM CLK time */

)

void PWM1
(
unsigned char on_off //on_off = 1 ,enable PWM, on_off = 0, disable PWM.

, unsigned char Clock_Divided // divided PWM clock, only 0~3(1,1/2,1/4,1/8)

, unsigned char Prescalar //Prescaler : only 1~256

, unsigned short Count_Buffer //Count_Buffer : set PWM output period time

,unsigned short Compare_Buffer //[Compare_Buffer : set PWM output high level time(Duty cycle)
[*Such as the following formula :

PWM CLK = (Core CLK / Prescalar ) /2* divided clock

PWM output period = (Count Buffer + 1) x PWM CLK time

PWM output high level time = (Compare Buffer + 1) x PWM CLK time */

)

i
“Z Core CLK = 60MHz

PWMO0(1,3,100,1,0);
PWM1(1,3,100,4,3);
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PWMO &jjH:

/*On_off =1, PWM Enable.

Clock Divided = 3, Prescalar = 100, Count_Buffer = 1, Compare_Buffer = 0.

PWM CLK = (Core CLK / Prescaler ) /2°'°% 4Vided = (g0M / 100) / 2° = 75KHz

PWM output period = (Count Buffer + 1) x PWM CLK time = (1+1) x (1/ 75K) = 26.67us

PWM output high level time = (Compare Buffer + 1) x PWM CLK time = (0+1) x (1 / 75K) = 13.33us*/

T/EZ%%/EZ%/

C H'I o, -1||"

] 7-2 : PWMO #4155 T 743 - PWMO Kt A

PWM1 &gH:

/*On_off =1, PWM Enable.

Clock Divided = 3, Prescalar = 100, Count_Buffer = 4, Compare_Buffer = 3.

PWM CLK = (Core CLK / Prescaler ) /2°'°% 4Vided = (g0M / 100) / 2° = 75KHz

PWM output period = (Count Buffer + 1) x PWM CLK time = (4+1) x (1/ 75K) = 66.67us

PWM output high level time = (Compare Buffer + 1) x PWM CLK time = (3+1) x (1 / 75K) = 53.33us*/

MRS

M Pos: —24.000s Tria'd M Pos —24.00,u8

(R RN RN RN NN NN NN

CH1 1. I'I.I'I I

3 ==k

& 7-4 : PWM1 iﬁ?&&z%/uﬁﬁ & 7-5 : PWM1 iﬁ?&m%ﬁlﬂ’]ﬁf’ﬁ
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BNE : BRERFE
PRALIRR SRR LIRS - THRAL A E R DR R - FB EIAE T DR L SRAEFT - [ 8-3 B
PRI IERTERS - RABBTIM FPRIEYNER RS AR - CLALLE KIN[4:0] PEEHET e -

KIN4
KIN3 l
KIN2
KIN1
KINO

A A A A A
[ 4

RA8871M

KOUTO

KOUT1

KOUT2
KOUT3

8-3 : Key-Pad Application

8.1 SR IRIE =\
RABB7 1M fi i i e/ B 1 R BT T

B2 1% 5x5 G

Key-Scan B A a2 LAIR AR B AR ] -

AR R P SRR ]

SCRF SRR %

GER: AIEIRHE 2 (S BoE 2 3 (et (B2 3 i REE 90 FESI)
{5 P S AR AT 285

P o b=

o

KSCR Eim HAVIREE 7S - B F st EMAE T AR Rt e FIRRE - AU ~ HUBHA -
HRERIZH - MTEE AT > (EHB o] LUEB TSR] - £ KSCR2 bit1~0 4ok H Fii% MAVIZiEH -
R [E I AT LUE B KSDR 1S 2% HEHS -

& : “Normal key” JEAE ARSI R BB B 9G8R R i8EHYIE 28217 B - “Long Key” RIEAERAZHEEL
BRI T A MR AL R SR8 AVEE THT K - o "Normal Key" A& 2L “Long Key” » AIRFERLLIER] I
TEBAREM -

7% 8-1 JZ4E "Nnomal Key” T #2HE BRI FEIERTEIE » 12 N HITZIEITE & {7 /£ KSDRO~2 - 4112 fRIFH]
1% Mg > QIFRIHAEE "Long Key” » MiHHEHSEIS£7% 8-2 -
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% 8-1: Key Code Mapping & (Normal Key)
KinO | Kin1 | Kin2 | Kin3 | Kin4
Kout0 | 00h | 01h | 02h | 03h | 04h
Kout1 | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

72 8-2: Key Code Mapping Z= (Long Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
Kout0 | 80h | 81h | 82h | 83h | 84h
Kout1 | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | A1h | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | C1h | C2h | C3h | C4h

EiE N A = Ef i &7 /£ KSDRO - KSDR1 5 KSDR2 = {E¥ {7t » JE RS EE7IY 720
Bz g BEATHSCE SR SRS A R - S SRIFTARRE 552 TYIBI T
FEAHAEIRE [ T $% 0x34, 0x00 and 0x22 » £ KSDRO~2 {7 5 =4 T

KSDRO = 0x00
KSDR1 = 0x22
KSDR2 = 0x34

DUEFrie i s /4840 T

72 8-3 : Key-Scan Relative Registers

Reg. Bit_Num | Description Reference
Bit 6 Long Key Enable bit
KSCR1 Bit [5:4] Key-Scan sampling times setting REGI[FBh]

Bit [2:0] Key-Scan scan frequency setting
Bit [7] Key-Scan Wakeup Function Enable Bit

KSCR2 Bit [3:2] long key timing adjustment REG[FCh]
Bit [1:0] The number of key hit

KSDRO
KSDR1 Bit [7:0] Key code for pressed key REG[FDh ~ FFh]
KSDR2

CCR Bit 5 Key-Scan enable bit REG[01h]

INTR Bit 4 Key-Scan interrupt enable REG[0Bh]
INTC2 Bit 4 Key-Scan Interrupt Status bit REG[0Ch]

REFR I frTETRE (Key-Scan) » R B LAEFA MY A A IR RS

1) Software check method: &% Key-scan HYREE(E (status) » ZRIGHIZEHIL T -
2) Hardware check method: [9BSR S HZHEHE T -
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ErERETETERE (INTEN bit[3]) £ 1 AR s A ot MRt & e A iy - e 420 - Key-scan
FEHRAEIEEE (bit[3] of INTF) k&R 1 SEaREERAREDTE > (B EEEERIS R O H AR T EHRREE
2 SRIDIRSA G R EL T -

EE5h - RABB7TIM f£45 HT [ 32 1% "Key-stroke wakeup " &EFHECE ST tR - ({7 1% S il 52 00 ] DAARE
RA8871M A A T IARE © fy T iaRIMAlE S - MPU m]DUE RG22 Kiinsl RA88TIM Hy P ETE & E
A o

DLk ey S e e AR B4 T

1. EETTA

Enable Key Scan (KS) Execute Function
(REG[O1]1BS = 1)
l h
Clear KS status
{REG [0Ch] B3 = 0}

Check REG[OCh]
B3 =1

Read Key Press Number

Read Key Code —
REG [FDh],
REG [FEh],
REG [FFh]

8-4 : Key-Scan Flowchart for Software Polling
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2. WEREJTA

Enable kKey Scan (KS)
[REG [01h] BS = 1)

Check K5 status
(REG[OCh] B3 =7?)

Enable KS INT Mask
(REGOBR) B3 = 1)

Other INT Functions

Read Key Press Number
Read Key Code
REG[FDh],REGIFER] REG[FFR]

l

Execute Functions

. !

Clear K5 status
REG[OCHh] B3

I Ext.INT Event

Other Functions '

ISR Termination

8-5 : Key-Scan for Hardware Interrupt
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KEY SCAN Ijj5E API:

void API_Print_key_code(unsigned short x,unsigned short y,unsigned long FontColor,unsigned long
BackGroundColor)

BT
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+

API_Print_key_code(0,0,0x00,0xff); //8bbp color depth
Or

API_Print_key_code(0,0,0x0000,0xffff); /[16bbp color depth
Or

API_Print_key_code(0,0,0x000000,0xffffff); //24bbp color depth
R

x4 Key Code 11y X [Ef& =0

y:#ET Key Code 17 Y [ =0

FontColor:#i/~ Keycode HY s = Hfh
BackGroundColor:#i7~ Keycode HE & = H

Example:

AT T ={Efze

o Kin0+| Kin1+s| Kin2«| Kin3«| Kinds
Kout0<|(00h<)| 01he | 02he | 03he | 04he
Kout1s| 10he [(11h2 | 12he | 13he | 14he
Kout2-| 20h- | 21he | 22h- [23h> | 24he
Kout3-| 30h- | 31h- | 32h- | 33h- | 34h-
Koutde| 40he | 41he | 42he | 43he | 44he

LCD FEnEE:
001123
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8% 1 : PLL initialization

(Fi%(XPLLDIVM ) )X (XPLLDIVN +1)

PLLDIVK
2X

The input OSC frequency (Fn) must greater & PLLDIVM has following restriction:

XCLK =

IOMHz<Fin<15MHz & 10MHz<— "™ < 40MHz

PLLDIVM —
2

Fin
2PLLDIVM

250 MHz and small than 500 MHz. i.e, 250MHz < Fvco £ 500MHz

The internal multiplied clock frequency FvCo = x (PLLDIVN +1) must be equal to or greater than

If F|N = 10Mhz

void RA8871_PLL (void)

{

IISCLK Setting :

LCD_RegisterWrite(0x05,0x26); //IPLL Divided by 32
LCD_RegisterWrite(0x06,0x2f);

/* SCLK = {(10MHz/(2%) * (0x1f+1) } / 2° = 10 Mhz

REG[05h] SCLK PLL Control Register 1

Bit[5:3] SCLK extra divider
xx1b: divided by 1.

000b: divided by 1.

010b: divided by 2.

100b: divided by 4.

110b: divided by 8.

Bit[2:1] SCLK PLLDIVK][1:0]
SCLK PLL Output divider
00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

Bit[0] SCLK PLLDIVM
SCLK PLL Pre-driver parameter.
Ob: divided by 1.

1b: divided by 2.

REG[06h] SCLK PLL Control Register 2
SCLK PLLDIVN[5:0]
SCLK PLL input parameter, the value should be 1~63. (i.e. value 0 is forbidden).

*/
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/IMCLK Setting :

LCD_RegisterWrite(0x07,0x06); //IPLL Divided by 8
LCD_RegisterWrite(0x08,0x1f)

/* MCLK = {(10MHz/(2°) * (0x1f+1) } / 2® = 40MHz

REG[07h] MCLK PLL Control Register 1

Bit[2:1]MCLK PLLDIVK

MCLK PLL Output divider

00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

Bit[0]MCLK PLLDIVM

MCLK PLL Pre-driver parameter.
Ob: divided by 1.

1b: divided by 2.

REG[08h] MCLK PLL Control Register 2
MCLK PLLDIVN[5:0]
MCLK PLL input parameter, the value should be 1~63. (i.e. value 0 is forbidden).

*/

/ICCLK Setting :

LCD_RegisterWrite(0x09,0x06); //IPLL Divided by 8
LCD_RegisterWrite(0x0A,0x1f);

/* CCLK = {(10MHz/(2°)) * (0x1f+1) } / 2* = 40MHz

REG[09h] CCLK PLL Control Register 1

Bit[2:1]CCLK PLLDIVK

CCLK PLL Output divider

00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

Bit[0]CCLK PLLDIVM

CCLK PLL Pre-driver parameter.

Ob: divided by 1.

1b: divided by 2.

REG[0Ah] CCLK PLL Control Register 2

CCLK PLLDIVN[5:0]

CCLK PLL input parameter, the value should be 1~63. (i.e. value 0 is forbidden).
*/

LCD_RegisterWrite(0x01,0x80); /I PLL Enable

Delay_ms(100);
}
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void RA8871_SDRAM _initial(void)

{

unsigned short Auto_Refresh;

Auto_Refresh=(64*DRAM_FREQ*1000)/(4096) - 2;

LCD_RegisterWrite(0xe0,0x08);
LCD_RegisterWrite(0xe1,0x02);
LCD_RegisterWrite(0xe2,Auto_Refresh);
LCD_RegisterWrite(0xe3,Auto_Refresh>>8);
LCD_RegisterWrite(0xe4,0x01);
Check_SDRAM_Ready();

}

RA8871M

JEFRE= T V1.4
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ATO43TN25 timing:
Value
Parameter Symbol Parameter Symbol Unit
Min. Typ. Max.
CLK frequency fclk 7 9 12 MHZ
DEV period time Tv 277 288 400
DEV display area Tvd 272
DEV blanking Tvb 5 16 128
DEH period time Th 520 525 800 CLK
DEH display area Thd 480 CLK
DEH blanking Thb 40 45 320 CLK
Parallel DE mode RGB input timing table
- TV -
Tvb ole Tvd ; - Tvb of
CLK
i
DE
DATA &1 1 - 2013 1Y « J1s 711172 1 H] 2

Total Area (Th)

| H blanking(Thb)

4

Active Area (Thd)

H blanking (T hb)

e UY=L
DATA {0 ;)D__DQ

UUUl—

Ul

UL—UUL
aenee 00

Invalid data

Timing Diagram

Yalid data

Invaid data

RAIO TECHNOLOGY INC. 121/130

www.raio.com.tw



RAIO™ RA8871M

JEFRE= T V1.4

ATO043TNZ25 LCD Initial:
Select_LCD_DE_Mode(); // XVSYNC & XHSYNC in idle state.

PCLK_Falling();

VSCAN_T_to_B();

PDATA_Set_RGB();

HSYNC_Low_Active();

VSYNC_Low_Active();

DE_High_Active();

delay_us(100);

1**[14h][15h][1Ah][1Bh]**/

LCD_HorizontalWidth_VerticalHeight(480,272); //LCD Resolution 480x272 -

IF*[16h][17h]**/I

LCD_Horizontal_Non_Display(38);// 480x272 - HSYNC Back Porch=38 -
I**[18h]**I

LCD_HSYNC_Start_Position(20);// 480x272 HSYNC Front Porch = 20 -
IF*[19R]**11

LCD_HSYNC_Pulse_Width(20);// 480x272 > HSYNC Pulse Width=5~30,set 20 -
I**[1Ch][1Dh]**//

LCD_Vertical_Non_Display(4);// 480x272 - VSYNC Back Porch =4 -
IF*T1ERT**I

LCD_VSYNC_Start_Position(15);// 480x272 - VSYNC Front Porch =15 -
IF*IAFh]**11

LCD_VSYNC_Pulse_Width(3);//480x272 - VSYNC Pulse Width =3 -

RAIO TECHNOLOGY INC. 122/130 www.raio.com.tw



RAIO™ RA8871M
I JERRE= rE V1.4
LQO35NC111 Timing :
Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 156 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Data Setup Time Tsu 12 - - ns
Hold Time Thd 12 - - ns
Period TH - 408 - Tosc
Pulse THS 5 30 - Tosc
Width
Hsync Back-Porch Thb 38 Tosc Thb
Display TEP - 320 - Tosc
Period
Hsync-den THE 36 68 88 Tsoc
time
Front-Porch Thf - 20 - Tosc
Period Tv - 262 - TH
Pulse Tvs 1 3 5 TH
Width
Vsync Back-Porch Tvb - 15 - TH
Display Tvd - 240 - TH
Period
Front-Porch Tvf 2 4 - TH
RAIO TECHNOLOGY INC. 123/130 www.raio.com.tw



RA8871M

JEFRE= T V1.4

v
VSYNC
S TVE IVD e IVE 5
HSYNC_J______J i I E—
TH
HSYNC

IHS

F Y

DATA

h J

oc | JUUL UV JUUUUUL _JUUUL

Valid Data

Horizontal and Vertical Input Timing Diagram

® Digital Parallel RGB

T(:H:..'
CLK / \ J/ \ .._._.{ I v g \ / 1 J , YORMR
W =0 ITH: [
__ —
DOX(R) Blankingdata ¥ RO | R1 X R2 X R3 X R4
D1X(G) Blankingdata X GO0 X G1 X G2 X G3 X G4
D2X(B) Biankingdata X~ B0 ¥ B1 X B2 X B3 ¥ B4
DE |

Figure4 CLK, DATA and DE waveforms in Digital Parallel RGB
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LQO35NC111 LCD Initial:

Select_LCD_Sync_Mode(); // Enable XVSYNC, XHSYNC, XDE.
DE_PCLK_Rising();

VSCAN_T_to_B();

PDATA_Set_RGB();

HSYNC_Low_Active();

VSYNC_Low_Active();

DE_Low_Active();

delay_us(100);

1**[14h][15h][1Ah][1Bh]**/
LCD_HorizontalWidth_VerticalHeight(320,240); //LCD Resolution 320x240 -

IF*[16h][17h]**/I

LCD_Horizontal_Non_Display(38);//320x240 - HSYNC Back Porch=38 -
I**[18h]**I1

LCD_HSYNC_Start_Position(20);//320x240 HSYNC Front Porch = 20 -
IF*119R]**11

LCD_HSYNC_Pulse_Width(20);//320x240 - HSYNC Pulse Width=5~30,set 20 -
I**[1Ch][1Dh]**//

LCD_Vertical_Non_Display(4);// 320x240 - VSYNC Back Porch =4 -
IF*T1ERT**I

LCD_VSYNC_Start_Position(15);// 320x240 - VSYNC Front Porch =15 -
IF*IAFh]**1I

LCD_VSYNC_Pulse_Width(3);// 320x240 > VSYNC Pulse Width =3 -
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depth 8bpp ~ MCU 8bit color depth 16bpp ~ MCU 8bit color depth 16bpp ~ MCU 16bit color depth 16bpp ~ MCU

RA8871M
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16bit color depth 24bpp mode2 #&fEf=, » {Hi "~ #% MCU 16bit color depth 24bpp mode 1 -

API:

/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1

void putPixel

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long color

[*color : 8bpp:R3G3B2
16bpp:R5G6B5
24bpp:R8G8BS8 */

/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1
void lcdPutChar8x12

(
unsigned short x // x of coordinate

,unsigned short y // y of coordinate

,unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
I*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

I*bg_transparent = 0, background color with no transparent
bg_transparent = 1, background color with transparent®/

,unsigned char code //code : font char

)
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/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1
void IcdPutString8x12

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

, unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
I*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

I*bg_transparent = 0, background color with no transparent
bg_transparent = 1, background color with transparent®/

,char *ptr /[*ptr: font string
)

/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1
void lcdPutChar16x24

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
I*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

I*bg_transparent = 0, background color with no transparent
bg_transparent = 1, background color with transparent®/

,unsigned char code //code : font char

)
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/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1
void lcdPutString16x24

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

, unsigned long fgcolor //fgcolor : foreground color(font color)
, unsigned long bgcolor //bgcolor : background color
*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8/*

, unsigned char bg_transparent

I*bg_transparent = 0, background color with no transparent
bg_transparent = 1, background color with transparent®/

,char *ptr /[*ptr : font string
)

/I Note. this APl does not support the case that MCU=16bit, 24bpp and mode1
void lcdPutChar32x48

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
I*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

I*bg_transparent = 0, background color with no transparent
bg_transparent = 1, background color with transparent®/

,unsigned char code //code : font char

)
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/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1
void lcdPutString32x48

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

, unsigned long fgcolor //fgcolor : foreground color(font color)
, unsigned long bgcolor //bgcolor : background color
*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent,

I*bg_transparent = 0, background color with no transparent
bg_transparent = 1, background color with transparent®/

char *ptr /[*ptr: font string
)
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#f:
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
+
When color depth = 8bpp
IcdPutString8x12(0,0,0xe0,0x00,0,"sdfs6+55");
IcdPutString16x24(0,100,0x1c,0x00, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x03,0x00,1,"sdjifw5464ewr");
When color depth = 16bpp
IcdPutString8x12(0,0,0xf800,0x0000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x07e0,0x0000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x001f,0x0000,1,"sdjlfw5464ewr");
When color depth = 24bpp
IcdPutString8x12(0,0,0xff0000,0x000000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x00ff00,0x000000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x00001ff,0x000000,1,"sdjlfw5464ewr");

B s |
S

0. 2007 sdjlifws464ewr

i 8-1: FiEE 1 SAERFER~NEE
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