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P

FERXA SO, AT A H-LFIOCT RABBTIM ITIRE. A MCU ##E S5 AN 5 B A, JUTETE
2K, DMA(Direct Memory Access). BTE(Block Transfer Engine). PIP(Picture in Picture). (7 PLK&
PWM(Pulse Width Modulation) I ... %55, F4Eft o T X LU DhRE I M R P8 1 .

E—TFG, I8FREAE Userdef.h X MRS BLI, FAMCIEROAEE, £ 1 A 1Y) MCU @ #$ O i . LCD Panel.
MCU HiEE A\ 5 BB, £EFE S PLL #E{E(SDRAM CLK. Core CLK. Pixel CLK). V£4H[11
W 5%, f PLL initialization. SDRAM initialization B¢ LCD initialization, &2 %% 1/2/3 f136 8 .

i

MCU @ D #YRA8871M 24t T Parallel 8080. Parallel 6800. SPI-3 wire. SPI-4 wire. IIC 25 f MCU
I O

MCU $3E 5 A\ 5 B SR A g 2

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.

AT ERAB87IM Al LAZ th MR TR, {EE/R ESCRF M7k,

PLL #5EfE(SDRAM CLK. Core CLK. Pixel CLK):SDRAM CLK(# Kk 166MHz). Core CLK(& Kk 120MHz). Pixel
CLK(# K 80MHz).

SDRAM CLK = Core CLK

£ 16 fi iR fE L F: Core CLK = 1.5*Pixel CLK

15 24 SR 5L R Core CLK = 2 * Pixel CLK

%
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MR V1.2
F—F: AEV#LL MCU HHES N5 BERBHEH AR R
ME:

KR4

RA8871IM AL/ NFiE {45 MCU X SDRAM fi 7t kL5 N\
1.8-bit MCU 5, 8bpp color depth mode (RGB 3:3:2)
2.8-bit MCU #t[ii, 16bpp color depth mode (RGB 5:6:5)
3.8-bit MCU #t[i, 24bpp color depth mode (RGB 8:8:8)
4.16-bit MCU #1fii, 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU 51, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU 51, 24bpp color depth mode 2 (RGB 8:8:8)
A B TR 2 B A FH 2 0 B T e A5 X S A S =X
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B E T8 A:
RA8871IM Rt =1 Z, Layerl address 2~y 786432, Layer2 address > 1835008, Layer3 address
4 2883584, FATIKAGEME T A AP, ALEHFE W L ERIERESANEE, DREERNES, #FLL
PSSR I

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);

a1
Write_Layer(1);
Show_Layer(1);
SGRHWBENMLENEE—, EHERMENEE—

i 2:
Write_Layer(2);
Show_Layer(2);
SR HWEANENREZE S, mEERRAENEE =
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1.1.1:8-bit MCU 5, 8bpp color depth mode (RGB 3:3:2)

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

U |WIN|F-
0
<
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q
0
&
o
@
©
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w
q
@
w
o
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<
jos)
53
o

% 1: 8-bit MCU, 8bpp mode ##E+& =,
API :

{#F 8 bits MCU #:0LAJ 8bpp color depth. MCU E#%%}%] 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

)

s -
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 &K/ 128x128 fE%, #= MCU 8 fu#m, iR 8 il FrfEA .

LCD sLhrE i (B2 1):
(0, 0)

(127,127)

B 1.1: {1 8 bits MCU #:OLAK 8bpp color depth. MCU 5% 3| & )Z—.
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1.1.2:8-bit MCU %i-[f, 16bpp color depth mode (RGB 5:6:5)

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

||~ [[WIN|F-
E
0
= o
0
= o
0
=
0
=
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o
@
o

% 2 :8-bit MCU, 16bpp mode HiE#H =
API :

f#F 8 bits MCU # 0 LL % 16bpp color depth. MCU B % /3| 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

)

sl
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 1] E%, #&X 8 MCU 8 firk O, IR 16 Ak FrfEM.

LCD sLhrE i (B2 1):
(0, 0)

(127,127)

B 1.2: {1 8 bits MCU #: 0 LA & 16bpp color depth. MCU 5% Kl BIE E—.
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1.1.3 :8-bit MCU 5[, 24bpp color depth mode (RGB 8:8:8)

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

U |WIN|F-
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% 3 :8-bit MCU, 24bpp mode HiEH R
API :

{# F 8 bits MCU # L& 24bpp color depth. MCU 5% %/%| 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

)

i
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 2K/ 128x128 fEI%, # 8 MCU 8 fr# M, iR 24 ALk FriEH .
LCD sehrmi (B2 1):

(0,0)

(127,127)

& 1.3 : {5 8 bits MCU ¥ Ll & 24bpp color depth. MCU 5%k} 2| & E—.
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1.1.4:16-bit MCU J[H, 16bpp color depth mode (RGB 5:6:5)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Ro’ Ro Ry Ry Ro Go’ Go | Go | Go | Go° | Go | Be” | B’ | Bo | By | By
2 R,’ R,° R;,’ R, R, G, G, G, G, G, G, B, B,° B, B, B,
3 R’ R, R, R, R, G | G° [ G’ | G |G’ | G” | B | B | B | B | By
4 Rs’ Rs’ Rs Rs Rs G;' Gs | G | G | G | G | Bs” | B | Bs | Bs® | Bs
5 R, R’ R, R, Ry G, Gy | G [ G | G | G B,/ | B | B | B, | BS
6 Rs’ Rs’ Rs> Rs' Rs® Gs' Gs | Gs | Gs | Gs | Gs Bs' | Bs | Bs | Bs | Bs

% 4 : 16-bit MCU, 16bpp mode ##E#% =,
API :

{f#FH 16 bits MCU #: 0L % 16bpp color depth. MCU 5 % %/ %] 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 &K/ 128x128 [MEZ:, # A MCU 16 firE, IR 16 AL B .

LCD sZhrE i (B2 1):
(0, 0)

(127,127)

K 1.4 : {5 16 bits MCU #: 0 LA & 16bpp color depth. MCU 5%kl E| & E—.
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1.1.5 :16-bit MCU 5-1f], 24bpp color depth mode 1 (RGB 8:8:8)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Go | Gy | Go | Go | G | G | Go | G | Bd | Be | Bo | Bo | Bo | B | Bo | Bo
2 B, B.® B,® B, B.® B, B: | BY | R | R | Reo | Ro° | R | R | Roo | Ro®
3 R, R, R, R, R, R, R« |[R|G |G|’ |[G°|G° ]G |G’
4 G, G, G, G, [ G, G | G | B [ B [ B | BY | BSY | BY | B,Yf | BY
5 Bs’ Bs® B’ B Bs® Bs” B | B | R | R’ R” | R | R°| RS | R | RY
6 Ry’ Rs° Rs> Ry Ry Rs Ry | R |G |G |G |G |G | G| G | G

% 5:16-bit MCU, 24bpp mode 1 H#EH&

API :

{1 16 bits MCU #:0LL% 24bpp color depth mode1. MCU & % %} 5] 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

)

i
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 J A/ 128x128 IEI%, A MCU 16 A0, @iF 24 A7) mode1 FHTEH
LCD sehrm (B )Z 1):

(0,0)

(127,127)

B 1.5 : f§iF 16 bits MCU 0L % 24bpp color depth mode1. MCU E &£ 3| EE—.
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1.1.6:16-bit MCU 51, 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’ Go Go Go' Go Goe | Go | G [ B | B | Be | Bs | Be | B | Bo | By
2 n/a n/a n/a n/a n/a n/a na | nfa | R | R | R | R’ | Re | R | Re | Ro
3 G | G | G | G | G° | G° |G [G°|B [B’ | B° [B | B’ [ B’ | B | B
4 n/a n/a n/a n/a n/a n/a na |na | R |[RC|R° | R | R°|R°[| R’ | R’
5 G, G, G, G, G, G, G |G’ | B [ B’ | B” | B | BSY | B | BY | B
6 n/a n/a n/a n/a n/a n/a na | na | R | R | R | R | R° | R | R' | RS

% 6 : 16-bit MCU, 24bpp mode 2 #3E# =,
API :

&£ 16 bits MCU #20 LA K 24bpp color depth mode2. MCU E#% %}%] 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
)

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_Mode2_Memory_Write(0,0,128,128,pic1624);
pic1624 &K/ 128x128 (I, A A MCU 16 firE0, IR 24 £/ mode2 TR {EH .

LCD sLhrE i (B2 1):

(0,0)

(127,127)

&l 1.6 : {1/ 16 bits MCU #[1 LA & 24bpp color depth mode2. MCU 5 % %} 3| & 2 —.
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FEVFZ IO AN IR I F 22 s — S LT R AR A dckd,  RUTERR B 2 L E LA BIE

PRiGe S EREET MCU WIARIEBIX AN TR, EH#H MR Z MRS TEEO T, &

(HEACSNERIE PR/ T E

RA8871M 4t | JL[ 4K 5%, (HH# RE T~ —L454, #inl LA 5 1I7E TFT-LCD ik 3] 1 A
B BN o A A T 2 56 LT R IO 5 6 R AN A A A SRS o 300 2 R 0 W K2 35 B A i 2

TR, Wi RA887LIM (1 LA 4 I Tk .

: HREE R

RA8871M F Ak 2 il ih [/ [ ¥ 22 B i) Dy e, b A FH 2 AT 5 B3 ¥ MCU 3t T LATE TFT LCD i bt
T R 1 TAE . B, SEie BhIEE K oot 2 REG[7Bh~7Eh], vk, g i 8 - A 55 e i B8 (1242
REG[77h~7Ah], & EMGR/A1Ei1t REG[D2h~D4h], € Hifffi[A/[% REG[76h]Bit5=0 il Bit4=0, %A J5 53/
2218 REG[76h]Bit7 = 1, RA8871M i< H AR /B KL 5 N B Bds FI A7, sEah, fEFE T 2

W& REG[76h]Bit6= 1, ki H Sz.Coti [5/15

VE R AR5 RO A AUELLE active windows HLTH

HNEFFIE2ETE:

\ 4

Set the center of a
ellipse/circle v
REG[7Bh~7Eh] 4 h
Don’t fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REG[76h] bit6=1 }
- J
Set
the major and minor radius ~ v ~ y
olf?zgl[l;p::i(;:ct:;e Start drawing eII.ipse/circIe [ Start drawing elljpse/circle }
REG[76h] bit7=1 REG[76h] bit7=1
- J

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

. . 1
minor radluszI

center

y

color

condition

Set draw ellipse/circle !

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

. . 1
mingr radius;
]

imajor radius

center

color
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RAIO™ RA8871M

NPT V1.2
1 R [ FE B B 2 Y AP

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
I*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

)

wupl 1(EREE):
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 sLFrE i (B2 1):

@) @)
(100, 50) (250, 50)

K22: ZEE—E—MHEANEERNE, BE.047E((100,50), ¥4~ =50,
s — A EAEBERREE, &0 E(250,50), 45 =50,
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RAIO™ RA8871M

MAFEF#N V1.2
pl 2(EEETE):
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 s:priE i (B E 1):

O O
(100, 100) (350, 100)

K 23: £EE 1 B—ANEFANE, EoAE(100,200). X #£2 =100, Y #E2 =50, fi—MEAKSZOE,
.0 E (350,100). X #¥:4%E =100, Y #i:4 =50,
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MHEF#EL V1.2
2.2: iR
RA8871M fifit i & 2: B DRE, LAl & LAS 2 B IGOE ) MCU gUrT LAZE TRT BB bmi k. So e th 4
tul 5 REG[7Bh~7Dh], Ik AK 4l 5 %5 % REG[77h~7Ah], BHZEHIith REG[D2h~D4h], R HIAH 28
N REG[76h] Bit5=0 5 Bit4=1, REG[76h] Bit[1:0] e 1L ER5y, SR )5 5h4 B ¥ REG[76h] Bit7 =
1, RA8871IM sisx HANG 4 MBI S N BB M N AE. thsbh, A& T L& i E REG[76h]BIt6 = 1 5K
1] SO 28

VEE M Z R RO L ELLE active windows FLTH]
BANRFIE2ETE:

4 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 REG[76h] bit6=1
the major and minor radius
of a curve
L REG[77h~7Ah] ) |
A Start drawing curve Start drawing curve
REG[76h] bit7=1 REG[76h] bit7=1

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

DECP =01 DECP =10
\ 4 . minor radius: minor radius
[Set draw curve condition é major radiu major radius

4

REG[76h] bit5=0,bitd=1 Qter \\ce"t
/
/ color color

A DECP =00 DECP =11
Set draw curve part select
REGJ[76h] bit[1:0](DECP)

J

\

2-4 im [ 505 B SRR AR AR A
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16 [R5 i) [ NE % ThRE HY API

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

I*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_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

I*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_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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BHEFED V1.2

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

I*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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MAFEF#N V1.2
i
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(0x1c,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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EHFIEFEE 8 MER:
. 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 sEhrEE (B2 1):

T | %
0]

(60,70) (7070)  (210,70) [@RlV70)

B 2.5: Z£EZE 1 @RS REIEZEREK LCD Enn & A
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RAIO™ RA8871M

MHEF#EL V1.2
2.3: HREA
RA8871IM it 4 K fe, 1Az DL S efiE K MCU st aT LAFE TRT il BmiJy e, JeiesE T m
i 45 5 REG[68h~6Bh] 15 45 K s REG[6Ch~6Fh], 75 J¥ 1)l 4 REG[D2h~D4h], #XJ5 € M J5 ¥ % &
REG[76h]Bit5=1, Bit4=0 )5 5)%: & REG[76h]Bit7 = 1, RA8871M i< H 5k 5 T B B N B BE i i
17, UbAbh, AT LS B i E REG[76h]Bit6 = 1 i th 5.0 7 T

VEE TR AR 5 45 TR AL ZIEEAE active windows LT
BANEFiIE2ETAE:

Set start point of a squa% I

REG[68h~6Bh]
Don’ t fill a square
REGJ76h] bit6=0

fill a square
REGJ[76h] bit6=1

Start drawing square
REG[76h] bit7=1

Setend point of a square}

REG[6Ch~6Fh]
Start drawing square
REG[76h] bit7=1

[ Set the color of a squar} Start point

Start point

REG[D2h~D4h]

color . color )
Set draw a square End point End point

REG[76h] bits5=1, bitd=0

2.6 : EjEETHHEBEREFRER
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BHEFED V1.2
H 5K 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

)

i
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 FrE [ (BZ 1):

Bl 2.7 : #£EE 1 I £(50,50)F) £(150,150), E—MLERIESTE,
B K M £(200,50) %) £5(300,150), I — 2L 4% 3E % 0 75 7

RAIO TECHNOLOGY INC.

(50, 50)

(200, 50)

(150,150) (300,150)
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2.4 B EZ& IR

RA8871M

BHEFED V1.2

RABB71M SCHFi HLZ 4 I ThRe, ihfs A& LA 2 BAHE ) MCU st nl DAE TRT B sk, Jedoeicin
5. REG[68h~6Bh], 44 i REG[6Ch~6Fh]fl1Zk i Fi s REG[D2h~D4h], 4R J5 ¥ i il £k 2% REG[67h]Bitl =
0, FJEzh4 K REG[67h]BIit7 = 1, RA8871M ii4x H sl £k 1) B 5 N TR B (1 1 77

VEE ANARIR S 545 S AIEEALE active windows HLH

BN IE 2T

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

|

A

Set end point of a line
REG[6Ch~6Fh]

|

4

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

|

A

Set draw aline
REG[67h] bit1=0

A
Start drawing line
REG[67h] bit7=1

Start point

colol

End point

Start point

End poi

color

2.8: HELKNREFTRER
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H B £/ API:

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

)

el
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 s:priE i (B E 1):

(10, 1Q)

(200,200)

2.9: Z£EE 1 )£ (10,10)%] £(200,200), m—FKALBHIEHL.
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MHEF#EL V1.2
2.5:HE=MTEHITEE
RABB71M S Fi = L4 I ThRE, L3 & LA 5 s IGE Y MCU . s n] BAZE TFT i b =% . Jie
=AM 0 4 REG[68h~6Bh]. £ 1 & REG[6Ch~6Fh]. #f 2 £ REG[70h~73h]Fl = f LI Ei t
REG[D2h~D4h], ¥ H =S5 REG[67h] Bitl = 1, A5 5514 & REG[67h] Bit7 = 1, RA8871M il
2 EI = AR S N R BIERNAE. sah, MEHE T L& ¥ REG[67h] Bits = 1 S H S0 =
I

ERE MM 0 /R 1 RS5 2 R 54 AU EAE active windows LT

BANEFIE2METE:
e A
Set point0 of a triangle
REG[68h~6Ch] A
\ J
$ Don' tfill a triangle
( A REG[67h] bit5=0
Set point1 of a triangle

REG[6Dh~6th]
. J

A
( $ ) Start drawing triang
Set point2 of a triangle ;rEGI[FZ;Vt:?%ith-U:]Lge
REG[70h~73h] -

- J/

A

Start drawing triangle
REG[67h] bit7=1

N

fill a triangle
REG[67h] bit5=1

p l N pointl . pointl

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

N\ $ Y,
e N . .
Set draw a triangle point0 color point2  point0 color point2
REG[67h] bit1=1
N\ Y,

& 2.10 : E=AK5=AREKENEFRER
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BHEFED V1.2
H =K API:

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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BHEFED V1.2
Yo Bl:

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 sEhrEE (B2 1):

{300, 0)

(300

(400,100)

A 2.11: f£EZ 1 F(150,0). (150,100). (250,100)= 5 EH—ANE K =A, LAKHH(300,0) . (300,100).
(400,100) = il — M EBHIHHE R =FA T .
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[ f 77 T B S g

RA8871M SCH[E 1 77 T2z B DyRe, 1A 38 DATR) S B AICIE 1) MCU - BURT LAE TFT itk B 77 .
T5 KRG 15 REG[68h~6Bh]5 45 71 i REG[6Ch~6Fh],

REG[D2h~D4h],

A 1777 o

REE1 - (
1)

REE 2 GRS AR AR

B NFEF T A

iR X — BIR A X) BAE

KF@EKH +1) H (4

/£ active windows W

5] # B b 5 % 5l REG[77h~T7Ah],
SR 5 BEE T T B E REG[76h]Bits=1, Bit4=1 )3 zh%: | REG[76h]Bit7 = 1, RA8871M jf;
= AR TR ETE SN SR EEE N A, Ak, 8 0] LU % REG[76h]Bit6 = 1 ki tH S0 (1)

RA8871M

BHEFED V1.2

FOR Y — IR RUY) AZEK T (24 +

REG[68h~6Ch]

[ Set start point of a circle squarﬂ

!

Ve

Set end point of a circle square

REG[6Dh~6Fh]
.

~N

|

Don' t fill a circle square
REG[76h] bit6=0

A\ 4

Set
the major and minor radius
of a circle

9 REG[77h~7Ah] )

|

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

!

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

REG[76h] bit7=1

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

Start point
@

minor radlu
dIUS

‘I‘ color

Circle corner

End pomt

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

A\ 4

REG[76h] bit7=1

Start point

-

®
End point

color

Circle corner

B 212 @J A5 B A T R R PR
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RAIO™ RAS871M

BHEFED V1.2
5 [ /75 T2 ¥ API:

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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i
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 sEhrEE (B2 1):

(100,100) (250,100)

(200,200) (350,200)

B 2.13: £EE1, KN 20, %09 30, ME(100,100)F) £(200,200), & —MLEKEHTE,
ALK K BN 20, 5805 30, M Ai(250,100)3] 5(350,200), i — L EAEETE R A 75
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NI V1.2

# =2 : DMA In Block Mode

DMA block mode & —4™K B F M AR IN 47 #t (Serial Flash Memory) 2 %] RA8871M i 1 &7~ W A7
(SDRAM), DMA TREHId i 87 245 % (pixel). 5T DMA DIRERIAERE, SR T AGE .

Serial Flash SDRAM

3.1: DMA Ihfe

START Color depth
~ l g REG[5Eh]BIt[1:0]

DMA source start address
REG [BCh]~[BFh]

Linear or Block Mode

T REGI[SEh]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

'

Destination X,Y REG
[COh]~[C3h]

'

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

|
3.21: j23) DMA ShEERIFEFFHE — With Check Flag operation (STSR.0)

Check STSR
Bit[0]
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MHEF#EL V1.2
3-2.8%1 3 Flash/ROM i #.7%
RA8871M #1371 #:%1: Flash/ROM [F# 11, AR THIHfL R 4-BUS IEHEH(Normal Read).
5-BUS HRi#ZEHL (FAST Read). XU 0 (Dual mode 0). XUfEA 1 (Dual mode 1)L &A= 0 (Mode 0) 5
= 3 (Mode 3).

#5170 Flash/ROM A7 I e S FAAE SCAE 0 (FONT Mode). DMA #38 ( e AZ A BUR R ) . e sl s
HMERERFIE Flash/ROM B 24 ARG VR . T SCRESCF 74K, RABBTIM W] 5 Tk ¥ AR i B 7
— ESEE A A ) FONT ROM 348 . DMA #iE4E # 51X Flash/ROM 7 24/E DMA (Direct Memory Access)
FIBERIEIR . 8 T B RS, IR BORMEX 21 2R A 77 (Display RAM) R .

XSCK -
XMOSI
- > SERIAL
RA8871 L XMISO R oM O
XNSFCS0 ~
XNSFCS1
> SERIAL
> ROM 1

& 3.3: RA8871M H 47 Flash/ROM £#%;
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3.3. DMA Tjfgff) APl £ LCD I En5 8!
RAVREETFIBE APL:

RA8871M

BHEFED V1.2

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

)

jupl -

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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RAIO™ RA8871M

BHEFED V1.2

%M

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: {7 DMA ZheHs & 1T3 Flash FHIEESEER 1
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BHEFED V1.2

#VUE : Block Transfer Engine

WEEL:

RA8S7IM P i 1 48X 355 S AU AE 1 X S B 51 4 (BTE), 24 — AN X Bt 75 Bl A% B AN S el 5 Bodi fi
— LB HE H, RAB87IM Al LIZ i BTE M RN K fEfk MCU MIFEF, XD TH ERiHe BTE 51 % H#iES
Thfg.
FEAEH] BTE ThREZ A, {8 # AUk X N 1) BTE Difg, RA887IM 3(Hf 13 fift BTE Tijfg. X T IhRediik,
S8 4-1. A BTE ThAEEI XA [ 9 B #5022 3CFF 16 RO B (ROP). BAITTAT LASR L4 bt SR U5 5 e it
B H WA B G . il 4 S BTE Dt 5ouMhia s, AT LAV 2% A FM N HERE. 5%
TR VELIRE R . X0 N IS R TR — 25 B 1Y BTE IhAE, 40 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. "1 R A 1% 7 5 2 H'e BTE

THRERIMREL, 35 7 i RO 5 8 B ACEE R

# 4-1:BTE #/EThge

RE'BGT[Sﬁﬁ’gi"t‘;"E;‘: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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%% 4-2 : ROP Function

REGl:[\,QC?Iz]BBItif[7:4] Boolean Function Operation
0000b 0 ( Blackness)
0001b ~S0 - ~S1lor~(S0+S1)
0010b ~S0-S1
0011b ~S0
0100b S0 - ~S1
0101b ~S1
0110b Sons1
0111b ~S0+~Slor~ (S0 -S1)
1000b S0-S1
1001b ~(S07s1)
1010b S1
1011b ~S0+S1
1100b SO0
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )

Note:
1. ROP Ihfit SO: KiE 0 ek}, S1: KiE 1 ¥kl D: H K EdE
2.V pattern fill ThRER L, H B H PEORHE HRIESR R R .

Example:
24 ROP DJREE N Ch (1100b), H R %dE = IE 0 r%dE
24 ROP DAL €N Eh (1110b), HHMEHE = KI5 0+ kI 1
2 ROP IREBEE A 2h (0010b), HHb TRl = ~k¥E 0 - SkJE 1
24 ROP DJREE N Ah (1010b), HIWHLEHE = SkIF 1 %k

BTE Access Memory Method
PEREAE XS vE, BTE MISRIEH M B4 1 — AN s IXE, R ARIE] 5 iR 7R RIE OPRIE 1/H
o E SORX BB T v
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BTE Chroma Key (Transparency Color) Compare

L5 H BTE @iZE (), BTE P22 EEX kIR O ROBER AT SO Ar 4 8 . B MRS 10HE 2078 B 13 I
ALAFEE, BEHRAARSE 5 A 2 KR 0 5 NE H it
RIFORARIL = 256 i,

KR 0 41t 4y H 6t REG[D5h]BIt[7:5]

KR 0 &r i/ H Eext REG [D6h] Bit [7:5],

SRIR 0 15 (84> H Xt REG [D7h] Bit [7:6]
LRIFCORIRE = 65k (I,

HKeiE 0 44 K X REG[D5h]BIt[7:3]

FE 0 Lk R X REG [D6h] Bit [7:2]

KR 0 W a4y HEL Xt REG [D7h] Bit [7:3]
LRIFEERIRE = 16.7M T,

KR 0 41t 5 K H 6 REG[D5h]BIt[7:0]

FE 0 Lk R X REG [D6h] Bit [7:0]

KR 0 W a4y HEL Xt REG [D7h] Bit [7:0]

SDRAM 50 wrH

Source 0 start address

S0_x, 80.Y
—
RABSE71 :
S1_WTH
BTE Source 1 start address
S1_X,81.Y
r—
BTE Process
direction
BTE_WTH
Destination start address
DT_X,DT_Y T —
Sy ' i T
—

BTE_HIG <

s =

4-1 : Memory Access of BTE Function
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4.1.1: Solid Fill
Solid Fill BTE IhAgHR At {a HI & Al 84 52 (X 4R (BTE sRURIXIK) LU & i (ol 320 . IXANTh g 0K
SDRAM H[{j—AN KX P N FRE I — A Ei e, BBt R4 H BTE Hist ke,

RA8871M Destination

BTE

4-2 : Hardware Data Flow

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

|

Setting S0.51.0T l
color depth REG[22h]

!

Setting BTE width
RE= [B1h] [B2h]

}

Setting ETE Foreground
Color REG [D2h]~[D<h]
‘ EMND J

Setting BTE height
REG [E3Hh] [B4h]

Setting ETE ROP and
operation REG[91h]

BTE enable REG[S0h]

4-3: FHRRHE
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4.1.2. BTE i Solid Fill ZHfE7E LCD K BRER:
LR APIFERE 556150, P 4-4 J9fdfl Solid Fill ThESI — N2 5 B X e

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

)

ya5:
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

F A

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

Foreground Color: 0xe0 (8bpp) (R3G3B2). 0xf800(16bpp)(R5G6B5). 0xFF0000(24bpp)(R8G8B8)

BTE Window Size = 200x200

LCD EhrEHE (B 1):

(0,0)

(199,199)

4-4 :f§ i Solid Fill Theg, ¥ EZ 1 KI[(0, 0) $(199,199)]F 4 iH W
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4.2.1:Pattern Fill with ROP
“Pattern Fill with ROP” Th&E W] #2 72 —ME SDRAM  HH{I4FE J7 TR IZ X B, HAE N EE &2 (105 & BT FEAR -
BITEAEIR Z 8x8/16x16 MR R, 771 SDRAM AR B RX FIF e E, IR B AT AL &
16 FhOGHHZ SLAT EH 3 FRHAGREE 12 5T . ShBR (E AT LU SRobms i 46 55 AR A 1 (X 35 5 5 W\ —Fh B

BRTFERENM .
16
4 - N
8
/—)5 !
I -
: 16 <
2 7
- []
4-5 : Pattern Format
Setting S0 parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
REG [B3h] [B4h]
Setting S1 parameter l

REG[9Dh]~[A6h
[9Dh-A8h] Setting BTE ROP and

operation REG[91h]

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

BTE enable REG[90h]

Setting S0,51,0T

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Setting BTE width

REG [B1h] [B2h] END W

!

4-6 : HRRE
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m Source 0

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

Bit[7:4] = OxC

B 4-72: BEASERR
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MAEFED V1.2
4.2.2. BTE [{] Pattern Fill with ROP Ijjg¢7F LCD /T B RGB!

&l 4-9 (16x16) EIFEHLIR

B 4-8: FEIXAVEBIH, SDRAM HATHIBA
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 S07S1
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

)

Jaml:

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,lcon_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);
A

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

$% 1 5 DMA ThEE4 4 Flash Memory H (&4 5 %] DDRAM 4 (SDRAM Layer1)

(0, 0)

&l 4-10: {5/ DMA ZhEeK 415 Flash Memory H1 (¥ E#45 %] DDRAM § (SDRAM)

BB 2: BA—/ 16x16 K E LR E] SDRAM i
(0,0)

EI 4-11:5)\_—%\..1.6.x16 E‘Jélﬂ%

£

#F&éﬂ SDRAM
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$B’ 3 : $4T Pattern fill [JThRE

(200, 100)

A 4-12:RIEFEEMNEE 1 #(0,0)21(15,15) B B K#h &7~ 76 B M EE 1 £#1(200,100)%](299,199), f£H
T pattern fill function J5K)E .
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4.2.3:Pattern Fill with Chroma Key(w/o ROP)

“Pattern Fill with Chroma Key” Ihfgn[# & £ —1 DDRAM [ HRE T N AE, FRIENH R 1R B
FEBL, HLIhAES [Pattern Fill with ROP | TheH MIRIMThAE, AR, MAJBEMFDIRE. dBakext
THeER (&G , 1k BTE MRk T LIRS, 8iE S &7 REG[DSh]~[D7h] s die, MBI R
(€ 533 (o — B0, IR ARIMBHT KA SR

% Source 0

&

RA8871

BTE

Destination

B 4-10 : EHEERR

i Setting BTE Backgroung
Setting 50 parameter

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

l l

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

END

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]

!

411 : HEHR
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4.2.4: BTE Pattern Fill with Chroma key(w/o ROP)IZh&:7E LCD ¥ BiRgs R:

&l 4-13 (16x16) EEEERR

B 4-12: FEXAVEHH, SDRAM HATHI %
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 S07S1
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 long Background_color //Transparent color
,unsigned short X_W //Width of BTE Window
,unsigned short Y_H //Length of BTE Window

)

sl
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,lcon_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);

FA:

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)

1 : 2 DMA Dige SN B T RINES A — 7K E Fr 2 SDRAM H

(0,0)

&l 4-14: {§F] DMA ZhEek 48 Flash Memory 1) E#45 %] DDRAM P (SDRAM)
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HB2: 5—A 16x16 K EJEH:RE] DDRAM 4 (SDRAM)
(0,0)

B 4-15:5 A—/ 16x16 K EF+ERRF) SDRAM H

IR 3 $4T Pattern fill with chroma key(w/o ROP)fjIZh &g

B 4-16: $h4T“pattern fill with chroma key(w/o ROP)”IhfE, B REERRFIRIER MNEE 1 #(0, 0) 2 (15,
15), T H KL #E R 2 M B2 1 #1(200,100) to (299,199).
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4.3.1: MCU Write with ROP
MCU Wite with ROP i) BTE s, #1117 MCU 15155 A, SDRAM YIS0 - 58 MCU - Write
BTE $&H0 YA E B ERHE A S ) SDRAM &1, » Write BTE THAE Y2455 16 i CHiEE - Write BTE
IHHEEESE MCU Bt o

Source 1

MCU
Source 0 RQ_IS_ZT" @
£y
= 0 _
: Destination

ROP register [921h]
Bit[7:4] = OxC

B 417 : BEAEBER
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PAR 2 i BRI R DA S R A7 2 BUE -

S1 memory start address
register
[9Dh].[9Eh].[9Fh].[AOR]

'

RA8871M

BHEFED V1.2

}

Destination ¥ position
register [AFh] [BOh]

S1image width
register [ATh] [A2h]

)

)

BTE width register
[B1h][B2h]

S1 X position
Reqister [A3h] ~ [Adh]

!

}

BTE Height [B3h][B4h]

51 ¥ position
Reqgister [ASh] ~ [AGh]

}

}

50,51,0T Color Depth
and alpha blending [92h]

Destination memory start
address register
[ATh] [ABh] [ASh].[AAR]

!

)

ETE Function and RCP

Destination image width
register [AEh] [ACh]

[91h]
l

)

ETE Enable [90h]

Destination X position
register [ADh]~[AER]

)

SET REG [04h]

Check Write FIFO full

MPU write data

Checlk write data == MO

BTE width * ETE high

Check STSR Bit [3]

END

| |
418 : HiEHE
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4.3.2: BTE MCU Write with ROP Zh#E7E LCD EHIERE R

7£ BTE MCU Write with ROP 1, A 14%F MCU 8bit 1 16bit &4 4t—41 API St i H, K 4-19 N
SDRAM [f1%#iE, &l 4-20 25 MCU ui %, i BTE MCU Write with ROP JjRg, A I ROP 2%, W]
LI MCU i N f) 1 % 0% s 55 5 O\ SDRAML. LU RN API 25 5 7 il it i

=

C

Bl 4-20 : MCU B\ H % kH(128x128)

B 4-19: FEXAVEHH, SDRAM HATHI %

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 ~S1
0110b S0781
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SO!ES1
1001b ~(S07S1)
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 ~S1
0110b S0781
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SO!ES1
1001b ~(S07S1)
1010b S1
1011b ~S0+S1
1100b S0

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

)

ya5:
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

/lUse 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

/IUse 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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SEBRIE T

(100, 100)

K 4-21: Fi BTE MCU Write ¥ & /5 A SDRAM 1, H AL EMNEE 1 #1(100,100)3)(227,227)
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4.3.3:MCU Write With Chroma Key (w/o ROP)

BTE @& M5 N Ihfit (MCU Write With Chroma Key) , A LUt i MCU %5 A i~ 34 2 SDRAM [
tikidpE, —H BTE MBS AIAETIFLE, BTE S SHaE B A NGB EH W E N I,

BTE %1% 5 NTIRER HZKE #— 1~ SDRAM FIREE X3, 1B MCU $& 4t SR BORIAUE, AN[E 7 i
ZATHEEI ) MCU Write with ROP () BTE Zhig, BTE B 1S N ThAE £ Z0g 5Lkl i Jien (e, thds
SEMEE O A # RE, /E RASSTIM whi, IHAREIlIE (O E TSN [BTE B &+, X4
ERIR ARG, A BB EUER, RASSTIM [H4: 2N X H i B HE, THITEAIIIAE.
LD BEAE AR TR — SR IR (3 2 BT ) 5] SDRAM IR F B, R HImH Ty, eI F s
DL [l | seab s, 78 BTE EIEMES ADIReITI, ([ERSHEAS A SDRAM. F|H L) RE AT LR
WREEEEREE, SA-DITREZE. WE 4-22 8501, SRIEE RN — AN RTS 1A #E O R 5
®, HERELan [EEG] , JFEIT BTE &S AIIRE, SRS B - EONIEE, 15
H st £ B ) ShBE . BTE 3@iB M S N ThBEAE AR B 1 BB E B S R g A X B F-hE A K

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

RA887 1
Source 0 MU BTE

@ - o —>

B Destination

B 4-22 : EABIER
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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

4-23 : HEHE
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4.3.4:BTE MCU Write With Chroma Key Zh&E#E LCD ) BoR%s B
BTE iZE S ATyRE, nTLUEIN MCU 3 5 N B84 % SDRAM IfEIXHE, —H BTE @EEME ALY
B4 - BTE 5@ @@ EIFrA NGRS S ARk -

ANJEF AT =T $E 2 1 MCU Write with ROP (1) BTE Zhig, MCU Write with chroma key 4 Zi% MCU ¥ &

fREE t, TR mA R E N e i BTE WG 4, EEPCR GO KEHE B R 380E m A Es

RA8871M fH & ZB S B R &R - REITE ARITHEE - 250k, W 4-25, KERAFE - PMEGE
AS5WAAGFEREB S C SR LA R, SHWEL A NEE D, )5 H MCU Write with chroma

key DhRE, BLooK T RALEIER, RPETH. AQTEHREEE.

=

C

Bl 4-25:MCU 5 A5k (128x128)

B 4-24: fEIXAMEFIF, SDRAM BRI H
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

)
sl

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

/IUse 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);

%M

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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LRI T :

(100, 100)

A

&l 4-26: BTE MCU Write With Choma Key, #ZE®H4AE, HEHAZEMNEE 1#(100,100)3](227,227).
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4.4.1: Memory Copy with ROP

Memory Copy (move) with ROP ] BTE Zhfig, &K SDRAM [ —/M & X EREE, %A 2B 4h— X
Heo XANTHRER] LIINIE — AN X E s S, 1f HEEE IR 2 MCU i il AT B R] LA 22 74

SDRAM

Source 0 image

RAB871

BTE
F Source 1 image

¢ TN

Destination image

ROP register [91h]
Bit[7:4] = 0xC

B 4-27 : EAEER

Setting SO parameter ¥
REG[93h]~[9Ch] ) )
Setting BTE height
l REG [B3h] [B4h]
Setting S1 parameter l

REG[9Dh]~[A6h
[9DhI~{AGN] Setting BTE ROP and

l operation REG[91h]

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

l

Setting SO0,S1,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

]

BTE enable REG[90h]

Check STSR
BIT[ 3] ?2
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Setting SO parameter
REG[93h]~[9Ch]

B 4-28 : FHfEHE

v

RA8871M

BHEFED V1.2

l

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

Setting BTE height
REG [B3h] [B4h]

l

l

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

Setting BTE ROP and
operation REG[91h]

Clear Interrupt
REGI[OCh] Bit[2] = 1

l

l

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

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

l

END

l

l

Setting BTE width
REG [B1h] [B2h]

BTE enable REG[90h]

l
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4.4.2: BTE Memory Copy Ih#s7E LCD L/ BirgsH:

PLF A4 BTE Memory Copy API ZhEERIf# - 5Ya6, JeFIH T BTE Solid Fill ThRgE H—Hmp 2 e 5 i,
LS i [ o i ot — N B €0 ) S0 Rl (U B 4-30), FfiE L BTE Memory Copy E il —A—FEE
4-31).

void BTE_Memory_Copy
(
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 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 XS81 //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

I*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO0!E~S1
0101b ~S1
0110b S0/S1
0111b ~S0 + ~S1 or ~(S0 + S1)

1000b SOIES1
1001b ~(S07S1)

1010b S1

1011b ~S0+S1
1100b S0

1101b S0+~S1
1110b S0+S1

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

)

sl
[*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);

(0, 0

O O
(199, 199) (449, 199)
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&l 4-31: fEE)Z 1 f#/H BTE Memory Copy with ROP Ih#g & #]— /M —HEH B E.
4.4.3:Memory Copy With Chroma Key (w/o ROP)

Memory Copy With Chroma Key (w/o ROP)f] BTE Tjfig, &4 SDRAM ) —/MReiE X s, #8822
Hh—ANX e, T ELIE SR S A . TS (0 BOE RAE S SO . SIS O 5 SR SRR —BU,
RAB871M (2> ZBEIXF 43 K n Bt , RPUTENRIIRE, oz H b X PR A G . x4
TIRETN, SRR 0. SR 1 LUK H Rt 8 X DR & /£ DDRAM HLfii

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

Source 0

C

RA8871

BTE

N

Destination
B 4-32: BBEER
- %
. Setting BTE Background
Setting SO parameter END
REG[S3h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

i |

Setting Destination
parameter Setting BTE height

REGI[A7h]~[BOh] REG [B3h] [B4h]

i i

Setting S0,DT Setting BTE ROP and
color depth REG[2h] operation REG[91h]

l l

Setting BTE width BTE enable
REG [B1h] [B2H] REG[90h]

Check STSR
BIT[ 3] ??
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4-33 : HifEH
4.4.4 : BTE Memory Copy with Chroma key(w/o ROP)ZE LCD )&= 8:
LR 4 BTE Memory Copy with Chroma key(w/o ROP) API ZhEEff# i 53k, JeRIH T BTE Solid Fill T
REH H — BRI L i 75 %, DL 8 15 T e ) ) — > 3 0 ) 00 B (B ] 4-34), P35 BTE Memory Copy
with Chroma key(w/o ROP) A iill — /™4 £L €1 35 73 i 5t (1) & 2 (W 1] 4-35)

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

,unsigned short S0O_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

)
il

[*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

+
//8bpp 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

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

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)
&
(199, 199)
Bl 4-34: £EE 1 2—HAHNLOLE 5D ALOETE
(0, 0) Q O
(250, 0)
O
(199, 199) (449, 199)

&l 4-35: 7 &2 1 1 BTE Memory Copy with chroma key TR & & & &K SO E, Hid i s
RIS .
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4.5.1: MCU Write With Color Expansion

MCU Write with Color Expansion »&—/MRA H K DIRE, FHACKLEE MCU 5t BT Bk e v % (0 B
Rl 5N SDRAM . MINAERISRIEFREN MCU $24E R B K ¥R (Monochromes Bitmap). i
T— MRS A By BTE B sealiy seth. 25 i sciion 1 Wity BTE it th, #5
N70” M)y BTE 5. BETIRE T DUORRERACK B (0 R BORME O (0 R FORM A . B
PRI MCU MPORNLRHE A, RFEEE 16 (788 8 {7 BTk, F+H ol AR AL, &
TS E R O R R R G, IF AR (TR BRI, BEE A e
W AT RSN, 1T (T T B RRIF AP T RIFE IR R . 3R LU 8L 10 18 SR B b D g
sett. 534k, B—REBORICEE T MR WL (MBS) ZE5ARAL (LSB).

SDRAM

Source O

Mono bit map image MCU RA8871 Destination

Q= g

Foreground color set blue.

Background color set yellow.

4-36 : TEEEHER
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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}[B0H]
l NO
BTE width Register
[B1 hi[BQh] WMPU winte data
BTE Height [E3h][B4h]
i MO
BTE width * BTE high
Setting Destination
Caolor Depth [92h]
YES
4-37 : HifEE
L‘— BTE width=25 ———
ROP =7
(starthit="7)
i Do D1 D2 D3
A A N N
r Y Y Y A

MCLU interface 8 hit

Color expansion @ BTE width = 25

ROP =7
I | I

B 4-38: ACiRALYEs—

RAIO TECHNOLOGY INC. 73/130 www.raio.com.tw



RAIO"

RA8871M

BHEFED V1.2

k—— BTEwidth=25 ———
ROP =4
(start bit = 4)
DO D1 D2 D3
— "

Color expansion @

MPU interface = 8bit
BTE width = 25
ROP=4

B 4-39 : fahfryusl—

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

Ca

01 02

D4 Bhit

03

MPL send to RAZBETE

data, the data have Shit

for one transmitter data,

and senal send

0o.D1,02 D304 ~~

start bit =4
o1

V.

Ca

On to RABEYE

03

Mot Expansion g J17

HEFH 11~ “«— ot Expansion

Expansion

ETE High REG [B3h]

[B4h] setting

|
I
* BTE wWidth REG >

[E1h] [E2h] setting

41740 : Color Expansion %k}
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4.5.2: BTE MCU Write with Color Expansion 7 LCD _ &/~ B:

Kl 4-41 5 128x128 B KGR, ATl e hat, Tt e, f/H 7 BTE MCU Write with
Color Expansion Zhig )5, @ttt R E 4-42 E SRR LUREAER X MCU 8bit 55 16bit #H24t—4 API LK
Y 5 HEHE S %

& 4-41: Kl 4-42:
128x128 B H R EEE 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

[*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

)

sl

/*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 = 0x1c(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,gimage_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
,glmage_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 b2 N H:

0,0 Q

K 4-43 : #£EZ 1 f£H BTE MCU Write with Color Expansion
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4.5.3: MCU Write with Color Expansion and Chroma key
BT % BTE My s /Z20%, FR4ElZE S, 1k BTE Ihit5 BTE MCU Write with Color Expansion 3

REJLF- A FR . WA R OBIRE N LY AR S Eo8 BTE MR EIFHS AR E,
PIREE TPANCEREER - € EWS O AR o 2 2 O T S SR EL i E Riioh e SR TR NI

RA8871M

BHEFED V1.2

Mono bit map image MCU RAS871

O S

Foreground color set blue.

B 4-44 : BEABERR

Destination memory
start address register
[A7h],[A8N],[A9h],[AAR]

l

Destination image width
register [ABh],[ACh]

l

Destaintion X,Y position

Register [ADh]~[BOh]

l

BTE width Register
[B1h][B2h]

l

BTE Height [B3h][B4h]

}

Setting Destination
Color Depth [92h]

I

RAIO TECHNOLOGY INC.

¥

BTE Function [91h]

l

BTE Enable [90h]

NO

Check Write FIFO full

MPU write data

Check write data >
BTE width * BTE high

NO

4-45: FfEHE

78/130

www.raio.com.tw



RAIO™ RA8871M

BHEFED V1.2

4.5.4: BTE MCU Write With Color Expansion and Chroma key ¥ API 7 LCD /&Rt
B
Kl 4-46 Jyiufsl pir H 21 128x128 A&, %t BTE MCU Write With Color Expansion and
Chroma key Thgg, o LUl et BIR, B 4-47 w2 & 4-46 (F R T ML) aefake 5 A i B i
Beplisi e, LUR AT B MCUSDIt 5 16bit $24 T 21 API LK SEB I

4-46 : B 4-47 :
128x128 B EE% 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

)

sl

/*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 IIsetting 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 IIsetting 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 IIsetting 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 SZFRiE [ :

(0, 0)

K 4-48 : BTE MCU Write With Color Expansion and Chroma key (w/o ROP)
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4.6 :BTE Alpha Blending
M
1EVFZ WorTifed, alpha blending J&—5k B4 5 H &2 1 Bon BB E AR E B I 8ER . RABBTIM ik
#t T RE{H4 Alpha Blending ff1ZhRE, EAFARILRIRZ M RGEIE, #hoT LS 305 4000 1) SRt . X 48 A
Ui R BRI, 2 T #EJF(E A RA8871M () Alpha Blending Jjfe .

4.6.1: Memory Copy with Alpha Blending

“Memory Copy with Alpha blending”iX /M RERT LUE AR 0 5RIE 1 I BREdE, /&S REREHM
HiL P B X B X AN ThAEA P A — Picture mode 5 Pixel mode, Picture mode 7J LA$:{E7E 8bpp/16bpp/24bpp
3 T . Pixel mode R AE#EAF7E 8bpp/16bpp f5 3~ . £ 16bpp [ pixel mode T, i 1 kY bit[15:12]4 alpha
level, H'ERINZEEEYE, 75 8 bpp [ pixel mode T, KiE 1 ¥kHK bit[7:6]4 alpha level. Bit[5:0]FH k¥ &
WA .

Picture mode [¥] B Kb Bkl = ORIE 0* (1- alpha Level)l) + (R 1 * alpha Level)
Pixel mode 16bpp K H %kl = CRIE 0 * (1 - alpha Level)) + (kI 1 [11:0] * alpha Level)
Pixel mode 8bpp T # H % #E = (kI 0 * (1 - alpha Level)) + ({412 5] (Source 1[5:0]) * alpha Level)

| Source 0

RABE71
BTE

Source 1

10

Palette RAM

Destination

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

¥

RA8871M

BHEFED V1.2

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.

Check STSR
BIT[ 3] 22

B 4-50 : Picture Mode #if2E
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4.6.2: BTE Memory Copy with Alpha Blending in Picture mode 7 LCD K & R HH:
“Memory Copy with Alpha blending”iX ™ DRER] LR AR IE 0 5ok IS 1 s, A5 WontE B b SR IX L.
XA YREH MM — Picture mode 5 Pixel mode, 7£ixiZi, F&A14#H picture mode i B .

Picture mode H bRl = CKJE 0 * (1- alpha Level)l) + CKi 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 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 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)
)

sl

[*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,0,0,0x1c,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
//When 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);
EZ 1 %8k EZ 2 %5k

(0,0) ®

(0,0)

(199, 199)

(480, 320)

LCD SZFRiE M :

(0,0)

B 4-51: 38 0 A 1 1(0,0)1(199,199) K% 1 MEIZ 2(0,0)31(199,199), & alpha {34 16 T, % alpha
blending Jf B & ~7E B i#th, EJZ 1 £9[(0,0)31(199,199].

B ) Hh:

alpha =0 alpha = 8 alpha =16 alpha = 24 alpha = 32
B 4-52: A alpha level T B I $E

Picture mode - Destination data = (Source 0 * (1- alpha Level)) + (Source 1 * alpha Level);
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# 5 Z& : Picture In Picture Function

5.1:PIP Window
RA8871IM fE LE B R & H B, SR W LMER A PIP @ H . PIP & DA SCRHEZE IR, EIURIEE
F 3 i 5ok A B R S B s A £ BRI b 24 PIPL 5 PIP2 i ik, PIP1 S PIP2 2 L.
PIP & 14 E 5 K/ REG[2Ah]#] REG[3Bh]5 REG[11h]k#k:E, PIP1 5 PIP2 St iE 2217 a%, 1 H.
¥ REG[10h] f] Bit[4], %+ REG[2Ah~3Bh]/& PIP1 /& PIP2 & {135, M<K PIP window 3
RERT 2 5 TIIRENI B . PIP % K/NS G BT J7 2 4 MEER N — MR, BEUAN—MEER.

5.2:PIP Windows Settings

—ANPIP & LA B 5K/ el PIP G MGHIE. PIP BE S, PIP R XIY 244k, PIP E1& XIY i
bRy PIP & D EREREE . PIP & )% S TSR AT R IE . PIPL 5 PIP2 JL S0 E G247 4%
SRJGHRYE REG[10h]Bit[4]3Ki%£ % REG[2Ah~3Bh]/& PIP1 5, PIP2 & L ISk € .

I ~ ||'— _\'
Set PIP window Image
Set SEIecf;?G"[qgﬂ;eBFi’t'T or PIP2 Upper-Left corner XIY coordination
REG[34h] ~ REG[37h]
b y, \_
) v | 7 .
Set select (c:zToﬁrgg;;;IM or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[3%h]
A

Set PIP window Display
Upper-Left corner XIY coordination
REG[2AK] ~ REG[2Dh]

v v

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

Set PIP window Height
REG[3Ah] ~ REG[3Bh]

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

v

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

51: RREE

5.3: PIP ThiE EIf#:
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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

B 5-2

5.4:PIP IjgE7E LCD LB RULHH:
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RA8871M 4 # F % vl LME FH A PIP & H o PIP & A S HREIE DR, SAN R AE F 3 T 5 8006 P 1 e
BRAXEREE L. 24 PIPLE PIP2 HEEIER, PIP1 2 5SIE PIP2 2 b X AN TR T8 L0255 Bhd
HRGEER PIP XA IhEE,

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.

)

7Bl (DMA TjeeHrESEHE=5)
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);

BB 1 A DMA ThEeR 8k Eox B fr 59 5 A\ RA8871M ] SDRAM Ht
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Layer 1 data: Layer 2 data: Layer 3 data:

480x320 fill white color 480x320 picture 480x320 picture

WER2:

#TFF PIP window &7, PIP 1 & 024 Layer 2 [£1(0,0)%1(199,319), &/~{7E 4 Layer 1 (0,0)%](199,319).
PIP 2 & 04 Layer 3 ££(0,0)3](199,319), B4 A Layer 1 £](200,0)%)(479,319), LCD & & Layer 1
EAE

4 PIP 1 5 PIP2 XK} LCD B nHEE: 4 PIP 1 5 PIP2 [FR FF 5 A LCD & R iHEiT:

% PIP 1 FF/5. PIP2 Xt LCD EoRiEim:

BANE 1 XF
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RABB71IM R SCHF M A= R, 7 N PE S AN e, WS- SCRF ISO/IEC 8859-1/2/4/5 4578 . A
FEEHIL LIFEE AT (Genitop Inc) FIH 7 8518 ROM, 1] 3R 2 B 7 sl RpR e i, W1 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, 1ISO-8859 LA}z GB2312 Extension %45
RABB71M L4 AN 1] 43 A P Rl R Ui

1. WET .

2. JNEFR ROM .

Foreground [l
Background [}

FOMNT 12x24

B 6-1: il

LFH S HLE, £ REG[CCh]~REG[DEh], MR8 FHESAE M 7RIS, RATLAS 2% N IKRAEE.
FRIF 35 e E T 5t 51 S (2847 2% REG[D2h]~[D7h].
Bl JAVE fontl 5 font2 HEFRFE, %06 64 ETFFERTR .
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Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DEh] REG|CCh}~REG|DEh]
Set REG [04h] Set REG [04h]

0-not full

Write Font Code

rite Font1 == 64 il
Y

6-2: XFErHERE

NET

RA8871M P4 % 8x16,12x24,16x32 i ff] ASCII FA! ROM, $Atfdi FH 2 55 77 (#1975 30, AR E9wiY (Code) %
AT W FEE SRR ISO/IEC 8859-1/2/4/5 #4fibbrits, th4l, {fH# nf LliZid REG[D2h~D4h] 1%+ 30
AEtEIth, LLKGEL REG[D5h~D7h] iEFE REith, XTS5 ANNREFIES% FHE:
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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 : PIEB ASCI R IR
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#* 6-1 W ISO/IEC 8859-1 R4 1SO & [HprbrtE L AL R i FK, ISO/IEC 8859-1 AR ”Latin-1" 5§
[PORRIE S |, o2 EBrpriEtb 423 1ISO/IEC 8859 IS — N JEM) 8 fr-rdi. LL ASCIH Jy&kfill, 5 7 0xAO
3| OXFF (1S A 192 AT T RERFFS . b SE gl i S e IR, AR /RE R AE . BT A%
BJeiE . IZREIEWAE . FI2TE . MRS AR IhEInE (Frisian). I0FIPGIEIE . 2. MEEREE. UK
Bif. BIRBFRE. SCKFIE. CRFRE. f7 T EARSIE. MEGE. MEFE. BRRsSms. i
;ORI PUPEA G A LG

Pl BRI S B, AR 1S0 8859-1 4afidh, WK LAAMIAE S, Qird AR piis 7 buAv B 35
EREJR VG5 X S 3cif . SR =& iE (Tagalong) A 1SO8859-1 Ffid.

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

X\D123455?89AECDEF
| clewes -MEH@Q}Q#
'] TS [T T[L Plolalw
=1 [ o] ||Bloa&d [ (D [+, H . [/
21011 (2(3l4/5l6(718/9|: |5 < |=[>[2
‘ @ABICIDIEFIGH| I |JKILMNO
* PQRISTUNVWXY|Z| LI\ 17|_
| "|alblc|d]e|f|g|h]i]j|k|]1|m|{n|o
' |plajr|s|thulviwlx|y|z[{] ][]~
€L |, [Flol-FE] [2S|<|E [Z
T - ™3>l (Z[Y
=1 i elelal 8] el -] - e
o 2]2] [ed T -] 2] O PolkalteH| S
* | AIAIAAAARCERERT|II|T
" IDINOOOOOX@UUC[UY[P|B
©alalalalslalelclelelela]ili]i]T
B||o|6|6|6|6|+|slulalalily|blF
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% 6-2 N4 ISO/IEC 8859-2 [fibsife74, AR Latin-2 =k [HERIES |, 2 EPRFR#EL LN 1SO/IEC 8859
M —A 8 M. WP RHETELRFU TN XY  w@RmliE. i, FFaE. s, Ungik
eI W4 iE . A . MRS, JiE. G b TR IR E R R SFiEh RE
NRAEA T & T4, EAREEM TR, 1SO/NEC8859-2 il ] Tt +: M Z5FiE -

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

i 0 (I KA BRAE
I e —|lh
g -, —

Y
A
o

SIEEIRSE IES

vl
=ANAE

=
<

v
T
#
3
C
S
L
S

=N E IR
c 0 SO R |w|
< =T DR
£ o =0~
AR S =
e = R =
B e [N S oo

— = A

-8 ==

I

Kl
!
k
{

!

(

o &Y

= |
(T | ¢

L]
L1
L]
L

P [
o8 D | O [T s | [
qq:q\ ol |—(f\ b

L]
L]

O | | O T == | [T

O | | Oy s

o =0
[eHIEeL O: [:-}\ T m\

O, | e '::J m\

| @y | )

olt ] >< u[:-}

RO D :

Cc- ﬂ:n. (::-:- Ih T m(

c A | CodT] e WA

o b Uy o H [
{2 [0 | T 09e | DN

-
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% 6-3 WA ISO/IEC 8859-4 2 hrifkdE, K Latin-4 8¢ [JLERIES | . S EErbrElbA 2N 1ISO/IEC 8859 ¥
FVUAS 8 AL, CRITARR BB AE . EEEMIE. RIM4EREE . Y MiE 2G5 K1E (Sami) S0,
IR RN BESCRELA N SO « FHEE . 0B, JFEIE. B, R 5. IREUE. W& Wi Ko diE .

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

*\D123458?89ABCDEF

T Ceves -ME@gQﬁ X
T[N T[S |=(L 7] Plq{olalw
IR BLe& | D R - |/
101112[3[45|6/71819|: |3 |[<|=>|?
‘@ABCDEFIGH|I |J[KILMNO
*IPQIRISITIUVWXIY|Z LN 17—
“"lalblc|d|e|f|glh|i| k|1 |m(n|o
"Iplalr|s|thulviwlx|y|z|{]] [} |~

AR TLS] [SIEGT-|Z
| lal x| [1[1] ], 3e]g¢[D)zin
“AIAAAAAR TICEEERT|TIT
* HINOKIOOOXUUIUIUU0IR
‘lalalalalalal=i|cléleleleli|]T
"|dn|6|k|6(o|o]+|glultlalilala)
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% 6-4 NN ISO/IEC 8859-5 2 brifirte, & IEPBrnHEILZHZL N ISO/IEC 8859 [AEE i 8 I fd4E, Bikitsc#E
INPRIOFIEEEE . HEE RS EHIEASE.

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

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

*| IEIBLIES|I|T|J b RK] - VLI
* | 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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4% ROM
RAB871M [4MIB R 4T ROM B2 VEF XA A S BRI TR 2 Fp gk, b D3R T4 /A = (Genitop Inc) 1
Y ERYIFH ROM, SCF 4 504 GT21L16TIW. GT30L16U2W. GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. HRIEAFE M=, TR TARKIADN, Kb s 16x16.
24x24. 32x32 VLS TSR] B L I AR RN e VR B B 2R 41

6.1.1:GT21L16T1W

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

ggiéggg BIG5 ASCII UNIjpn | JIS0208
Normal vV Y, v v v
Arial vV
Roman Y;
Bold V;

Latin Greek Cyrillic Arabic

Normal vV v v
Arial Vv Vv V; v
Roman Y,
Bold

*Arial & Roman is variable width.

6.1.2:GT30L16U2W

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

. - . GB2312
UNICODE | ASCII Latin Greek Cyrillic Arabic Special
Normal v \Y \Y v v v
Arial \Y \Y v v v
Roman \4 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

BHEFED V1.2

GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V V \Y/ \Y/
Arial \Y/
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \ 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 ASCIl
Normal V V \Y/
Arial \
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.5:GT30L32S4W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal V V \/
Arial V
Roman \Y
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal \Y \Y/ \/
Arial \
Roman \Y
Bold
*Arial & Roman is variable width.
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RAIO™
® Character height: x32
Allowed character sets & width:

GB2312
GB2312 Extension ASCII
Normal \ \ \
Arial V
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 \% \Y \ \
Arial \Y V \Y \Y
Roman V
Bold \Y
. . ISO-
Arabic Hebrew Thai 8859
Normal \Y/ \ V
Arial \%
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
ASCII Latin Greek Cyrillic Arabic
Normal V \ V
Arial \% \
Roman
Bold
*Arial & Roman is variable width.
6.1.7:GT21L24S1W
® Reg[CEh][7:5]: 110b
® Character height: x24
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal V \Y/ \Y/
Arial \
Roman
Bold
*Arial & Roman is variable width.
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6.2:7 LCD BRF

6.2.1:NEFE :

RAB8B71IMA £8x16,12x24,16x32 s [TASCII X ROMEE {8 F & 58 77 (1) 77 SN FHRE € 4wt (Code) AL F . P
7 E S HF T ISONIEC 8859-1/2/4/5(Fkrit: 74 .

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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up

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 = 0x1c(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");

SRR AR :

(0,0)

K 6-4 #EER 1 EANET
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6.2.2::FL MR T E S A Bigh T4 ER

RA8871M [4MHR AT ROM B2 B AR AR 4R A T VP 2 k. thie D 4@ A (Genitop Inc) 13543
7R ROM, H ™ W45 8% GT2IL16TIW. GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. RAEA R i, Bt 7 AFKIN, Hrb 8 16x16. 24x24.
32x32 VLK A AN 7] B FE R AR K /N

XA R FFE -2 LR 7 RASSTIM Hh R AT 7 B SRAT BT Big5 (=745 8

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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)

sl

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 = 0x1c(8bpp). 0x07e0(16bpp). 0x00ff00(24bpp)
Print Hifi % 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,"5i#if 1 123456");

Or

//When Color Depth = 16bpp

Print_BIG5String(3,0,0,0, Panel_width,Panel_length,0xf800,0x07e0," 54 4+ 123456");
Or

//When Color Depth = 24bpp

Print_BIG5String(3,0,0,0 Panel_width,Panel_length,0xff0000,0x00ff00,"}#44 #}1% 123456");

(0,0)

6-5 FEISMBEELLEEE 1 5 Bigs £ &
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6.2.3: Z I SMFFET A GB2312 717 &

RA8871M [4MHR AT ROM B2 B AR AR 4R A T VP 2 k. thie D 4@ A (Genitop Inc) 13543
7R ROM, H ™ W45 8% GT2IL16TIW. GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. RAEA R i, Bt 7 AFKIN, Hrb 8 16x16. 24x24.
32x32 VLK A AN 7] B FE R AR K /N

XASR TR R T RABBTIM A 477 R 4T EN HE GB2312 [T H .

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
)

-

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 = 0x1c(8bpp). 0x07e0(16bpp). 0x00ff00(24bpp)
Print Hifi % 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," ####H; 123456");

Or

//When Color Depth = 16bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xf800,0x001f," ¥t FlH: 123456");

or

//When Color Depth = 24bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xff0000,0x0000ff," it #l#; 123456");

(0,0)

B 6-6: BEIMBFELEEE | EA GB2312 FH&#
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6.3.4: EIHSMRFEEF A GB12345 FRf

RA8871M [4MHR AT ROM B2 B AR AR 4R A T VP 2 k. thie D 4@ A (Genitop Inc) 13543
7R ROM, H ™ W45 8% GT2IL16TIW. GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. RAEA R i, Bt 7 AFKIN, Hrb 8 16x16. 24x24.
32x32 VLK A AN 7] B FE R AR K /N

XA R P4 A T RABBTIM AR 477 FE R AT Bl GB12345 {71 .

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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)

el
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," ####H; 123456");

Or

//When Color Depth = 16bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xf800,0x001f," ¥t FlH 123456");

or

//When Color Depth = 24bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xff0000,0x0000ff," it #lH; 123456");

(0,0)

6-7: FEISBFELEE 1 5\ GB12345 ZfF 5
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6.3.5: B HMBFEES A Unicode FHFH

RA8871M [4MHR AT ROM B2 B AR AR 4R A T VP 2 k. thie D 4@ A (Genitop Inc) 13543
7R ROM, H ™ W45 8% GT2IL16TIW. GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. RAEA R i, Bt 7 AFKIN, Hrb 8 16x16. 24x24.
32x32 VLK A AN 7] B FE R AR K /N

XA R FFE - LR 7 RABS7IM S R 475 k4T BV H Unicode 75 5

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)*/

)

el
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"# 4 Tdt i & T —87 8 9% 6 ## 5");
Or

//When Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xf800,0x07e0,L" " TE& Ik &t —HE 8 5k 6 2
5");

Or

//When Color Depth = 24bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xff0000,0x00ff00,L" & /B4 ik &t —1E 8 55 6
Bz 5");

(0,0)

6-8: Fid /M BFEEEE 1 5N Unicode ZFH
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# 7 E : PWM (Pulse Width Modulation)

RA887IMA 24116 ERFEE - ERFEROFLEAIRE R LR (PWM) IhEE - ERES0EA —(EsEE £ RES - HA
AR BT R AR

TERFESOFILA — M L8 TT MITH /- il (prescalar) - BREE R R IEAT —(ERERKERIAES - 1812 4= AE R R BR
FE(ESE (1 12> 1/4f11/8) -

B¢ i it timer count buffer (TCNTBN) FH K i B PWME H 1 F B 5] BL & R Htimer compare buffer (TCMPB)HY
BRI TIRE SRS (PWM) |, PoAE— MR k. A U5 IR a0 515

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

PWHM output _ {Compare Buffer +1) x PWM CLK time L |

pwmclk | - [ > ] M

coects | LT ] 5

{ Count Buffer + 1) x PWM CLK time

K 7-1: PWM 5
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PWM Ifj&¢ 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 */

)

sl

%4 Core CLK = 60MHz
PWMO0(1,3,100,1,0);
PWM1(1,3,100,4,3);
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PWMO #iHi:

[*On_off =1, PWM Enable.

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

PWM CLK = (Core CLK / Prescaler ) /2°'°% 4Vided = (60M / 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*/

* 0,0
:25.4.”.3'

: =400
CHT ™ 1.40%

PWM1 4 Hi:

[*On_off =1, PWM Enable.

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

PWM CLK = (Core CLK / Prescaler ) /2°'°% 4Vided = (60M / 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*/

+

CH1 1 .I:I.I:I i

3 ==k

& 7-4 : PWMA1 % 3% E 1
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FERE . HEHME

AP S PP DRI, T PR 2 AR VAR . XA ThRE AT AR LB BN, [ 8-3
AR IR A BE AN T B . RABBTIM YR AN RIS 7oK, C47E KIN[4:0] W b il

F________________';
Build-in | % % % % I
I
. KIN4 l-d—-=-=]-=-=-}-=-3--4--
_ KIN3 l
:KINZ ®
<KINl ®
:KINO o
RA8871 M Column #
KOUTO I g ~§r
[ V| [N V| [N
KOUT1 Row # ,+ +
g .
KOUT2 an g ) g
(| [N V| [N
KOUT3 g ) g
[ V| [N

8-3 : Key-Pad Application

8.1 EHEFWMEEFT R
RA8871M AL F il 2 R s i

B % SCHF 5x5 BEALHERE

Key-Scan BA7 A FE AL I AR 5 BURE IR 1] o

AT A B (]

SCRF 2 BRI 3%

VER: AR % 2 ME R EUR 2L 3 MEHE (B2 3 A A RER 907 HE1)
{5 P F B R LT 2R

A w0 DD PE

o

KSCR ZMBTIHHAPIREZAT 48, X NEAT S AL 7 R IR, WU 1] BOREAIR |
BB A%BE . M7 AT 1L T, AR o] LUE L AP /S K1 . /£ KSCR2 bitl~0 Zi5% H A% T i s H
SRJE A3 2 AT LLIE L B KSDR 53 228865 .

YE : “Normal key” f&7E LABURERT (8] 52t A #OA KN A 3% T 8E1T 9. “Long Key” TUJ& 7E K 2 i
FEJE W R AN AN SR % R8T 8. SE77E "Normal Key" A4 2x774E “Long Key” , £ 7EF- 2L
L RES LA

72 8-1 s21E "Nnomal Key” NS SHEFFEAIXSIL, 4% T MRS 2 PAF/E KSDRO~2. HIRE KM,
[l N4, MIRBH K22 "Long Key”, TIAHCHASIER 8-2.
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72 8-1: Key Code Mapping % (Normal Key)
Kin0O | Kinl | Kin2 | Kin3 | Kin4
KoutO [ O0h | 01h | 02h | 03h | 04h
Koutl | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

7% 8-2: Key Code Mapping % (Long Key)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Koutl | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | Alh | A2h | A3h | A4h
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | Clh | C2h | C3h | C4h

M N LN, BE2HE =AM RS IEE KSDR0O, KSDR1 5 KSDR2 =ANEF8d, vFEMIDAETETI T =
S B B E I SIS O, M SHEINELR, ES AT
76 A8 [R] i [E) 4% S 286 0x34, 0x00 and 0x22, 7F KSDRO~2 f#fE 5 T

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

PAE PR i s A i e S AR T

7 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 REG[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 REGI[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]

BRER AL AT D) RE(Key-Scan), A1 AT LU R 21 75 G B4 SR A

1) Software check method: 7 Key-scan [FPIRASME (status), SKRAFENREHIL .
2) Hardware check method: i+ kIS A B4 B IZ T .
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FRBE TIERE (INTEN bit[3]) 4 1, MAAEEA YL TRt L. M2 dh il ER, Key-scan
TIWRIRASHERR (bit[3] of INTF) Kfkiz >y 1, Joib s F I 7 ik, A FH 3 78 S U B RS i 00 200775 ok P IR S HE A
75 N LA AN 2 P 7= A R T

AN, RA887IM 1E45 Hif X T S 5 “Key-stroke wakeup ", 2 MW E S UG, AT A H 4 ol A B 0T LA
RA8871M HEARA e, S T e F 4k, MPU 0] LB i R 5 2256 1) RABSTLM [ I & 75 7=
.

PA_E RN FH A7 25 12 Fr B2 A B a0 T

1. Bforik

Enable Key Scan (KS)
(REG[O1]1BS = 1)

|
v

Check REG[OCh]
B3 =1

Execute Function

h
Clear KS status

(REG [0Ch] B3 = 0}

Read Key Press Number

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

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

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

Check K5 status
(REG[OCH] B3 =)

¥

Enable KS INT Mask
(REGOBR] B3 = 1)

Other INT Functions

Read Key Press Mumber
Read Key Code
REG[FDh],REGIFER] REG[FFH]

l

Execute Functions

. !

Clear K5 status
REG[OCHh] B3

I Ext.INT Event

Other Functions :

| ISR Termination

B 8-5: Key-Scan for Hardware Interrupt
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KEY SCAN IjtE 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
ESLE

x: i~ Key Code Y X FEFR =0

y:iE 7~ Key Code 1y Y &R =0

FontColor: i 7~ Keycode fyFitt = B
BackGroundColor: 7 7x Keycode HyE & = Hfh

Example:

AT T ="z

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 & R [H:
001123
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3% 1 : PLL initialization

(Fi%xPLLDNM +1))>< (XPLLDIVN +1)

PLLDIVK
2X

XCLK =

The input OSC frequency (F\y) must greater & PLLDIVM has following restriction:

10MHz<Fin<15MHz & 10MHz<— " <40MHz
PLLDIVM
The internal multiplied clock frequency FvCO = Lx (PLLDIVN +1) must be equal to or greater
PLLDIVM +1

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

If F|N = 10Mhz

void RA8871_PLL(void)

{

IISCLK Setting :

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

/* SCLK = {(10MHz/(0+1)) * (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 Qutput 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 PLLDIVNI[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/(0+1)) * (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[0JMCLK 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/(0+1)) * (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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i3 2 : SDRAM initialization

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();

}
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ATO043TN25 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
Tvb | Tvd _ Tvb ¢
CLK
i
DE
DATA &1 1 2 « )15 1]l f272 1 M 2
_ Total Area (Th) .
| H blanking(Thb) Active Area (Thd) | H blanking(Thh)
DE

e YUL—UL

UUUl—

Ul

UL—UUL
aenee 00

Invalid data

RAIO TECHNOLOGY INC.

Yalid data
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ATO43TN25 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][1AR][1Bh]**/I
LCD_HorizontalWidth_VerticalHeight(480,272); //LCD Resolution 480x272,

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

LCD_Horizontal_Non_Display(38);// 480x272, HSYNC Back Porch=38.
I**[18h]**I1

LCD_HSYNC_Start_Position(20);// 480x272 HSYNC Front Porch = 20,
IF*119R]**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*TMERT*I

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

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

RA8871M

BHEFED V1.2
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LQO35NC111 Timing :
Signal ltem 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
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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

RAIO TECHNOLOGY INC.
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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][1AR][1Bh]**/I
LCD_HorizontalWidth_VerticalHeight(320,240); //LCD Resolution 320x240,

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

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

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

LCD_VSYNC_Pulse_Width(3);// 320x240, VSYNC Pulse Width =3,

RA8871M

BHEFED V1.2
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M3 4 : RAIO B FE

RAIO Hill H 25, feflt =MR/NE) ASCI 54K, 30108 8x12. 16x24. 32x48, A7 ™T API 34k MCU 8bit color
depth 8bpp. MCU 8bit color depth 16bpp. MCU 8bit color depth 16bpp. MCU 16bit color depth 16bpp. MCU
16bit color depth 24bpp mode2 JLFf#E=(, {HIfA S HF 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
*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
*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 IcdPutChar16x24

(
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®/

,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 API 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
*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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i
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,"sdjlfw5464ewr");
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,"sdjlifw5464ewr");
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 o |
B oicscs

©.2097 sdjlfws464ewr

K81: HRE1EABRFHEE EA
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