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FE

TEIE S - FRAPTRE R 57 48 T AERA Y RAB873M HYZHAE - A MCU &5 ABLERE R AMS= ~ S({mTEE
4= - DMA(Direct Memory Access) ~ BTE(Block Transfer Engine) ~ PIP(Picture in Picture) ~ X7 DLR.
PWM(Pulse Width Modulation)Zhge... 55 » AHR LR iE LLDhRERYE FIFE =/ i -

TE—FitG  EREZEAE Userdef.h S {[EFE 21 AT - FARCSAYERSR - BRI (E Y MCU #sR T EifE - LCD Panel -
MCU ZhlE A B RS AR, - TR PLL 2E{H(SDRAM CLK - Core CLK - Pixel CLK) - £4HAYER
HHEAEE 7 > 41 PLL initialization ~ SDRAM initialization 8¢ LCD initialization > 352 $% 1/2/3 fYEREH -

MCU E:R T EE:RA8873M f£fit T Parallel 8080 - Parallel 6800 + SPI-3 wire ~ SPI-4 wire ~ IIC Z 7 f& MCU
AR HEE

MCU Efet s A\ SRR el AA&

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.

SIRFE RAB873M LIS/ MEEIETE » (ERUR B RS ETAS -

PLL &5 (B (SDRAM CLK - Core CLK - Pixel CLK):SDRAM CLK (A 166MHz) « Core CLK (A 120MHz) - Pixel
CLK(fz K 80MHz) -

SDRAM CLK = Core CLK

£ 16 fir T =S T Core CLK = 1.5*Pixel CLK
1E 24 fir T =S T Core CLK = 2 * Pixel CLK
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RA8873M #E{f/ {45 MCU ¥ SDRAM & k5 A
1.8-bit MCU 71, 8bpp color depth mode (RGB 3:3:2)
2.8-bit MCU 4], 16bpp color depth mode (RGB 5:6:5)
3.8-bit MCU 4], 24bpp color depth mode (RGB 8:8:8)
4.16-bit MCU -1, 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU &1, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU )i, 24bpp color depth mode 2 (RGB 8:8:8)
A T B B {5 P o B A R 4 e (5 P 22 7S A
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[ & VI /141
RA8873M a4t = (H &g - Layerl address %y 1572864 - Layer2 address /5 3670016 -~ Layer3 address
Ky 5767168 > IS EEE ML THI4H APl > SRR E o] DIE RS ARVEE - DU EERTE R - 25
DURGERBAA T

void Write_Layer(unsigned char Layer)

{

unsigned long address;

switch(Layer)

{
case 1:
address = Layerl; /ILayerl address define in userdef.h
break;
case 2:
address = Layer2; /ILayer2 address define in userdef.h
break;
case 3:
address = Layer3; /[Layer3 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 = Layerl; /lLayerl address define in userdef.h
break;
case 2:
address = Layer2; /ILayer2 address define in userdef.h
break;
case 3:
address = Layer3; /[Layer3 address define in userdef.h
break;
}
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Main_Image_Start_Address(address);
Main_Window_Start_XY(0,0);

#ifl 1:
Write_Layer(1);
Show_Layer(1);
G HAB A EEE—  EHEIESEE—

il 2:
Write_Layer(2);
Show_Layer(3);
G HABAMEREE "  EEHENMIESEE=
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1.1.1:8-bit MCU 471, 8bpp color depth mode (RGB 3:3:2)

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

(U |W|IN|F-
Pyl
@
20
&
o
20
&
5
@
©
@
w
o
@
w
5
jus)
“
jus)
o
o

% 1: 8-bit MCU, 8bpp mode EHFE=,
API :

{# ] 8 bits MCU A EEAK. 8bpp color depth. MCU E&#IE] 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

)

g
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);
MPUS8_8bpp_Memory_Write(200,0,128,128 ,glmage_8);
MPUS8_8bpp_Memory_Write(400,0,128,128 ,glmage_8);

gimage_8 A/ 128x128 FIE + H 5 MCU 8 7o/ M » 2% 8 frTeRsAmier -
LCD Bbsa (B 1):

"ENENE
C C C

B 1.1: {#F 8 bits MCU M ELLE 8bpp color depth. MCU BE& R ZIEE—.
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1.1.2:8-bit MCU 4, 16bpp color depth mode (RGB 5:6:5)

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

oA [WIN|F-
2l
Y
= o
Y
= o
0
iy
0
=
9
9
of
9
of

Z 2:8-bit MCU, 16bpp mode BRHE
APl :

{§iFH 8 bits MCU A& LLK 16bpp color depth. MCU E&¢E] 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

)

# .
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);
MPU8_16bpp_Memory_Write (200,0,128,128,glmage_16);
MPU8_16bpp_Memory_Write (400,0,128,128,glmage_16);
glmage_16 ZA/)\ 128x128 KYEE - 8z MCU 8 fiyTfm » €k 16 fLyThAEH -

LCD BIZEH (B/E 1):

"EN EAE
C C C

1.2 : {§F 8 bits MCU 1MAEILAK 16bpp color depth. MCU BE&EIZE/E—.
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1.1.3 :8-bit MCU 4}, 24bpp color depth mode (RGB 8:8:8)

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

(U |W|IN|F-
W
=
o)
=
o
o)
=
5
o)
fixe
-
o)
fixe
o
o)
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[
H
o)
[
g

7% 3:8-bit MCU, 24bpp mode EFRHEZ,
API :

{53 8 bits MCU AMAEILAK 24bpp color depth. MCU EF&¥k2] 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

)

.
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);
MPU8_24bpp_Memory_Write (200,0,128,128,glmage_24);
MPU8_24bpp_Memory_Write (400,0,128,128,glmage_24);

glmage_24 R/ 128x128 FYEE > #43XF MCU 8 LT/ MH - & 24 ALyt FEA -
LCD HiEEH (E/E 1):

B.EB.EB
CH ' CHW/ C

B 1.3 : £ 8 bits MCU #\EEA K 24bpp color depth. MCU BE&RIEIEE—.
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1.1.4:16-bit MCU 471, 16bpp color depth mode (RGB 5:6:5)

Order | Bitl5 | Bit14 | Bit13 | Bitl2 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Ry’ Ry’ Ro Ro Ry’ Gy’ Go | G | G | G | G Bo’ | B | Boo | B | Bo
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” | By | B | B | B | By
4 Rs’ Rs° Rs Rs" Rs G;' G | G | G | G5° | G Bs’ | B | B | B | By
5 R, R’ R, R, Ry G, GS | G2 | G | G | Ga B,/ | B | B | B, | BS
6 Rs’ Rs Rs Rs Rs G5’ Gs | G | Gs | Gs | Gs | Bs' | Bs | Bs | Bs” | Bs

% 4 16-bit MCU, 16bpp mode BHRHER,
API :

f5iFH 16 bits MCU AEREAK 16bpp color depth. MCU E&¥}#] 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

)

# .
Write_Layer(1); //lset 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);
MPU16_16bpp_Memory_Write (200,0,128,128,pic1616);
MPU16_16bpp_Memory_Write (400,0,128,128,pic1616);
pic1616 F A/ 128x128 HYEE - #&= A MCU 16 firyT/rm » €k 16 fLThfEr -

LCD RIZEH (B/E 1):
(0,0)

1.4 : {##F] 16 bits MCU /rHELEAK 16bpp color depth. MCU &I ZEE—.

RAIO TECHNOLOGY INC. 10/128 www.raio.com.tw



RAIO™ RA8873M

R rE V1.2
1.1.5 :16-bit MCU 1)1, 24bpp color depth mode 1 (RGB 8:8:8)

Order | Bitl5 | Bit14 | Bit13 | Bitl2 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Go' Go’ Gy Gy Go’ Gy Go | Goo | Bo' | B | Bo | Bs" | Boo | B | Bo | Bo
2 B, B.° B, B," B.® B, B: | B | R | R | Roo | Ro" | Ro° | R’ | Roo | Ro
3 R, R, R, R, R, R, R« |[R|G |G| |G| G°|G° ]G |G’
4 G,’ [ G, G, [ G, G, | G | B [ B [ B | BSY | B | B | BiY | BY
5 Bs’ Bs® B’ Bs' Bs® Bs” B | B | R | R’| R | R | R°| R | R | RS
6 Ry’ R Rs> R,’ Rs’ R | R | Ry [ Gy | G | G | G | G [ Gi | Gs' | Gs

2% 5:16-bit MCU, 24bpp mode 1 ERHE=,

API :

{53 16 bits MCU MME DK 24bpp color depth model. MCU &% SDRAM.

void MPU16_24bpp_Model_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

)

.
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_Model_Memory_Write(0,0,128,128,pic16241);
MPU16_24bpp_Model_Memory_Write(200,0,128,128,pic16241);
MPU16_24bpp_Model_Memory_Write(400,0,128,128,pic16241);
picl16241 2k/)N 128x128 WYEE » #&= B MCU 16 it/ E » f% 24 {irjthy model AR -

LCD EfEEH (EE 1):

"EN EN E
C C C

B 1.5: £/ 16 bits MCU N LK 24bpp color depth model. MCU E&RIZ|Ejg—.
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1.1.6:16-bit MCU 471, 24bpp color depth mode 2 (RGB 8:8:8)

Order | Bitl5 | Bit1l4 | Bit1l3 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Go’ Go Gy’ Go Go Go Go | G | B’ [ B | Bo | Bs | Be | B | Bo | By
2 n/a n/a n/a n/a n/a n/a na | nfa | R | Ro | R | R | Re | R | Ro | 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/ |R° | RM | R | R | R | R | RS
5 G, G, G, G, G, G’ [ G |G’ [ B [ B [ B | B | B | BY | B, | B
6 n/a n/a n/a n/a n/a n/a na | na | R | R°| R | R"| R’ | R | Ry | R

% 6: 16-bit MCU, 24bpp mode 2 FEHE=,
API:

fiFH 16 bits MCU frE LK 24bpp color depth mode2. MCU EE&#¥F] 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

)

# .
Write_Layer(1); //lset 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);
MPU16_24bpp_Mode2 Memory_Write(200,0,128,128,pic1624);
MPU16_24bpp_Mode2 Memory_Write(400,0,128,128,pic1624);
picl624 BA/\ 128x128 HIEIE » #=\E MCU 16 7o/ | » €% 24 fizJtHY mode2 TEER -
LCD RIZEH (B/E 1):

"ENENE
C C @

1.6 : {§FH 16 bits MCU 4/MEILLK 24bpp color depth mode2. MCU B& R FEfE—.

RAIO TECHNOLOGY INC. 12/128 www.raio.com.tw




RAIO™ RA8873M

JEFARE=THE V1.2

FTE . #EREE
I

2.1:

TEF N N HIEA T B R LBUR — LB A E (s - BB EE S H A A (&P
Tt o E{EHEEEAR MCU #REAETIEEFE K » HEFEERSN AR ER LT &
BB ER S E T EERE -
RA8873M £t T 2&{néglE 5 2 » (EHE R N —L45<5 > BLa] LSS MIAE TFT-LCD _EZF(5& ]
TS o 8 {8 7R e A [T VB (LB B R A R ML D - 2 (0 ME RIS B Bl =
TR > Afa{EFH RAB873M iy #4/{n[[El /48 [E ThAE °
fEE/E EA
RA8873M it s BUtfs[El/ Bl 4gEHIThEE - (I DARS 5 2 Ay MCU BEATLALE TFT LCD f54H F g
WEEEN IR - ot SescEfEEENZ A F.08 REG[7Bh~7ER] - HK - 3% MBI R il B0 sl s By 4%
REG[77h~7Ah] » 2 EREE/ERYEEE REG[D2h~D4h] » & Z /5 El/[E] REG[76h]Bit5=0 F{1 Bit4=0 > ZR{&ELE)
‘@liEl REG[76h]Bit7 = 1 - RA8873M wt & H #kifs[EI/ ElE P 5 ABURE R HAYECIERS - oAb [EE ALK
HiEE REG[76h]BIit6= 1 » K& EH LMEEI/E -

R CHEEVEIRTH LW EEAE active windows #LH]
BAEFE2E NE:

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 ~ y ~ v
o;z;gl{l;p;ﬂ;:c;;z Start drawing eII_ipse/circIe [ Start drawing eII_ipse/circIe }
REG[76h] bit7=1 REG[76h] bit7=1
- J

A 4

1
Set th.e colgr of a fninor radius
ellipse/circle i
REG[D2h~D4h] | | = @=======-
J center
color
y
4 N
Set draw ellipse/circle '
condition mingr radius
REG[76h] bit5=0,bit4=0 ) !

imajor radius

center

color

i 2.1 FEP R R (R ARz E
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EMRER BT 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
/*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 : RBG8B8*/
,unsigned short XCenter //coordinate X of Center

,unsigned short YCenter //coordinate Y of Center

,unsigned short X_R // Radius Width of Ellipse

,unsigned short Y_R // Radius Length of Ellipse

)
void Draw_Ellipse_Fill

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

ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : RBG8B8*/
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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
)

g6 LEED):
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_Circle(0xfc,500,50,50);
Draw_Circle_Fill(0xfc,650,50,50);
Or
//When color depth = 16bpp
Draw_Circle(0xffe0,500,50,50);
Draw_Circle_Fill(0xffe0,650,50,50);
Or
/IWhen color depth = 24bpp
Draw_Circle(0xffff00,500,50,50);
Draw_Circle_Fill(0xffff00,650,50,50);

LCD HiEEHE (EE 1):

O O
(500, 50) (650, 50)

& 2.2: FEE—=—(EECA=ENE & B ME((00,50) » F&K =50
ME—EeEaERVER - B8 (650,50) » £ =50 -
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#pl 2(ERER):
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_Ellipse(0x1f,100,200,100,50);
Draw_Ellipse_Fill(0x1f,350,200,100,50);

Or

/IWhen color depth = 16bpp
Draw_Ellipse(0x07ff,100,200,100,50);
Draw_Ellipse_Fill(0x07ff,350,200,100,50);
Or

/IWhen color depth = 24bpp
Draw_Ellipse(0x00ffff,100,200,100,50);
Draw_Ellipse_Fill(0x00ffff,350,200,100,50);

LCD HfsEmE(BE/E 1):

@) @)
(100,-200) (350, 200)

2.3: FEE 1 E—EFENE B.OMfLE(100,200) - X #4&K =100~ Y #¥&K =50 fi—EFENE.LE
Bl (350,200) « X BHER =100 ~ Y BHER =50 -
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2.2: ph&REA

RA8873M fe fit i ér4g B LIAE

ARE LT O MR -

SEEHARAY R OVEZEAE active windows #

BAEFFH2HETE:

RA8873M

JEFARE=THE V1.2

SR A DA 2 BT MCU k] DIAE TFT f4H B4R - SeaE dharny
fulkE REG[7Bh~7Dh] - iy K B0 REG[77h~7AN] - digRAYER: REG[D2h~D4h] - dh4riyHEI 28
Fy REG[76h] Bit5=0 Bl Bit4=1 - REG[76h] Bit[1:0] ZHEEIFVHILRES 77 - ABEEEE € REG[76h] Bit7 =
1> RA8873M gh&r BB 1B 55 ABURERIIVECLIERS © Bboh > (HAE T IS HELE REG[76h]BIt6 = 1

4 N\
Set the center of a curve
REG[7Bh~7Dh]

( A
Set
the major and minor radius
of a curve
L REG[77h~7Ah] )

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

A 4

~

Set draw curve condition
REG[76h] bit5=0,bit4=1

/

~N

Set draw curve part select
REGJ[76h] bit[1:0](DECP)
J

|

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

fill a curve
REG[76h] bit6=1

—

y

A
Start drawing curve
REG[76h] bit7=1

Start drawing curve
REG[76h] bit7=1

~—

DECP =10

DE! =01
1
minor radiug finor radius
! major radiu major radius

P Piat]

4

\

/ color color

DECP =00

DECP =11

2-4 F AR TR R L E
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EEEERTVERETIEEN AP :

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

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

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

)

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

/*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : 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 : RBG8B8*/

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

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

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

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

)

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

/*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : 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 : RBG8B8*/
,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_Right_Up_Curve_Fill
(
unsigned long ForegroundColor //ForegroundColor: Set Curve or Curve Fill color
/*ForegroundColor Color dataformat :

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

,unsigned short YCenter //coordinate Y of Center

,unsigned short X_R // Radius Width of Curve
,unsigned short Y_R // Radius Length of Curve

)

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

/*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : 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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# .
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(0xe3,550,190,50,50);
Draw_Right_Down_Curve(0xff,560,200,50,50);
Draw_Right_Up_Curve(0xff,560,190,50,50);
Draw_Left Down_Curve(0x1c,550,200,50,50);
Draw_Left Up_Curve_Fill(0xe3,700,190,50,50);
Draw_Right _Down_Curve_Fill(0xff,710,200,50,50);
Draw_Right_Up_Curve_Fill(0xff,710,190,50,50);
Draw_Left Down_Curve_ Fill(Ox1c,700,200,50,50);
Or

//When color deepth = 16bpp

Draw_Left Up_Curve(0xf11f,550,190,50,50);
Draw_Right_Down_Curve(0xffff,560,200,50,50);
Draw_Right_Up_Curve(0xffff,560,190,50,50);
Draw_Left Down_Curve(0x07e0,550,200,50,50);
Draw_Left Up_Curve_Fill(0xf11f,700,190,50,50);
Draw_Right_Down_Curve_Fill(0xffff,710,200,50,50);
Draw_Right_Up_Curve_Fill(0xffff,710,190,50,50);
Draw_Left Down_Curve_Fill(0x07e0,700,200,50,50);
Or

//When color deepth = 24bpp

Draw_Left Up_Curve(0xff00ff,550,190,50,50);
Draw_Right_Down_Curve(0xffffff,560,200,50,50);
Draw_Right_Up_Curve(0xffffff,560,190,50,50);
Draw_Left Down_Curve(0x00ff00,550,200,50,50);
Draw_Left Up_Curve_Fill(0xff00ff,700,190,50,50);
Draw_Right_Down_Curve_Fill(Oxffffff,710,200,50,50);
Draw_Right_Up_Curve_Fill(Oxffffff,710,190,50,50);
Draw_Left Down_Curve_Fill(0x00ff00,700,200,50,50);
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AEapEte 8 PR

. Draw a pink upper left curve,Center(550,190), X_ R =50,Y_R=50

. Draw a white lower right curve,Center(560,200), X_R =50,Y_R=50

. Draw a white upper right curve,Center(560,190), X_R =50,Y_R=50
Draw a green lower left curve,Center(550,200), X_R =50,Y_R=50
Draw a pink upper left curve fill,Center(700,190), X_R =50,Y_R=50
Draw a white lower right curve fill,Center(710,200), X_R =50,Y_R=50
. Draw a white upper right curve fill,Center(710,190), X_R =50,Y_R=50
. Draw a green lower left curve fill,Center(700,200), X_R =50,Y_R=50

© N o O~ W N R

LCD HiEEHE (EE 1):

(550/190) (5\6)\190) (70(‘@190)
(@0)
(00

(550)200) (5)6),/200) (700,200) ¥,200)

2.5: flEE 1 SETEREVZERY LCD BonEHE
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RAIO
2.3: FFEA

RAB873M (it 7T 4B LIAE -
FE 46 B REG[68h~6Bh] £

4% B REG[6Ch~6Fh]

R A DA 2 SR MCU BT DUAE TFT f54H EETTIE -

» P HIBA . REG[

RA8873M

JEFARE=THE V1.2

SETTHY

D2h~Dah] » 2Rtk 0E &7 308

REG[76h]Bit5=1 - Bit4=0 MR #h4&[E REG[76h]Bit7 = 1 - RA8873M wt&r 5 BNk T AVIEI 5 ABUREBHTES

RS - Bboh - (ERE AT RARE

ERT PRI AR A

BAEFF2ETE:

D=1

B E

REG[76h]Bit6 = 1 sKZEHE L HTTE ©

TREEVVETEAT active windows &

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

I

ﬂ

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

[ |

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

fill a square
REG[76h] bit6=1

|

Start drawing square
REG[76h] bit7=1

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

Start drawing square
REG[76h] bit7=1

|
|

Start point

Set draw a square
REG[76h] bit5=1, bit4=0

[
[
[
[

color End point

J
)

Start point

color

End point

2.6 1 B ERTTERATERAEE

RAIO TECHNOLOGY INC.

23/128

www.raio.com.tw



RAIO™ RA8873M

JEFEArmE V1.2
EHTEHT APL:

void Draw_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

void Draw_Square_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 X1 //X of pointl coordinate

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

Eifl -

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(0xe0,50,300,150,400);
Draw_Square_Fill(0xe0,200,300,300,400);
/[Or

/IWhen color deepth = 16bpp
Draw_Square(0xf800,50,300,150,400);
Draw_Square_Fill(0xf800,200,300,300,400);
/[Or

/IWhen color deepth = 24bpp
Draw_Square(0xff0000,50,300,150,400);
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Draw_Square_Fill(0xff0000,200,300,300,400);

LCD HiEEHE (EE 1):

(50,300)  (200,300)

(150,400) (300,400)

[ 2.7 : EMEE 1 f%5(50,300)F(%E(150,400) - FH—{EALEAIIETTTY -
DURA¥E4(200,300)F(%5(300,400) > H—ELLEHBETRLI T
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2.4 EE4RINRE

RAB873M 7 % &5 ELARHV4E B LI AE

RA8873M

JEFARE=THE V1.2

[ LARS 2 BB AREY MCU el DUAE TFT 15580 EEER > Suaoeittsn

2t REG[68h~6Bh] » 45 B REG[6Ch~6Fh]f143HYBH s REG[D2h~D4h] » #h1% 5% E 4328 REG[67h]Bitl =
0 FMEE4giE REG[67h]Bit7 = 1 - RA8873M & H Bk 4R AVEY 55 ABURERIHVELIEAS -

R GRIREIAEEELAS R R VVH AT active windows LA

BAEFF2ETE:

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

|

A

Setend point of a line
REG[6Ch~6Fh]

|

Set the color of aline
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: EEGIVEARZE
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= E4RIY APL:

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 pointl coordinate

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 // Y of point2 coordinate

)

#afl -

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_Line(0xe0,10,10,400,300);

Or

/IWhen color deepth = 16bpp
Draw_Line(0xf800,10,10,400,300);
Or

//When color deepth = 24bpp
Draw_Line(0xff0000,10,10,400,300);

LCD HfsEmE(BE/E 1):

(10, 10)

(400,300)

2.9 : FEMEE 1 ERE(10,10)ER5(400,300) » FH—RELEHVELR °
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2.5 E=HPHIIRE

RA8873M 1% = REE AL

RA8873M

JEFARE=THE V1.2

SB[ P DA 2 SRR MCU bRl DUAE TFT BH EE =T - JealE

= YE 0 BE REG[68h~6Bh] ~ 45 1 % REG[6Ch~6Fh] ~ & 2 % REG[70h~73h]f1 = A IFehe
REG[D2h~D4h] » 34 E & = Miny28 REG[67h] Bitl = 1 » A% EEh4alE REG[67h] Bit7 = 1 » RA8873M 5t
T HEN = ATNER S ABRERIECER o 1A o AR DUE B E REG[67h] Bits = 1 3KE HE()

=& -

RIS AR 0 BiEs 1 BEE1EE 2 BEEIAE TR BE PVHTE active windows #LH

BAEFFH2HETE:

(" )

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

(" $ )

Set pointl of a triangle

REG[6Dh~6th]
. J

|

e N
Set point2 of a triangle

REG[70h~73h]
. J

!

e N
Set the color of a triangle

REG[D2h~D4h]
. J

!

e N
Set draw atriangle

REG[67h] bitl=1

I

A

Don' tfill a triangle
REG[67h] bit5=0

fill a triangle
REG[67h] bit5=1

A

A

Start drawing triangle
REG[67h] bit7=1

N

REG[67h] bit7=1

Start drawing triangle }

pointl

point0

color point2  point0

. pointl

color point2

B 2.10: E=ARHE=APERNERZE
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E—AHI APL:

void Draw_Triangle
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl 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

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

,unsigned short Y1 //Y of pointl 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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HB:
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+
//When color deepth = 8bpp
Draw_Triangle(0x07,150,0,150,100,250,100);
Draw_Triangle_Fill(0x03,300,0,300,100,400,100);
/[Or
/IWhen color deepth = 16bpp
Draw_Triangle(0x001f,150,0,150,100,250,100);
Draw_Triangle_Fill(0x001f,300,0,300,100,400,100);
/[Or
/IWhen color deepth = 24bpp
Draw_Triangle(0x0000ff,150,0,150,100,250,100);
Draw_Triangle_Fill(0x0000ff,300,0,300,100,400,100);

LCD EfEEHE (B 1):

Q (150, 0) (300, 0)

(150,14 (300

O
(250,100) (400,100)

B 2.11: f£EE 1 F(150,0)~ (150,100) ~ (250,100) =BiE—EECA =& > LI FH(300,0) ~(300,100) ~
(400,100)=F:E—EEEHIEHN=ATF -
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2.6: BEIATTHITIRE
RABB73M Z{ZIH|F 4B LhRE

FHIHIREAEES REG[68h~6Bh]Ei4s 5 E; REG[6Ch~6Fh]
IRIG Y EE T % E REG[76N]Bit5=1 - Bit4=1 FIE@E4&E REG[76h]Bit7 = 1 - RA8873M ik
T HEKEASTPNETE S ABRERIVEC RS - o - (R oI DIFE e E REG[76h]BIt6 = 1 K& H &

REG[D2h~D4h] »

HIEAITIE -

fRE L.

1)
R 2.
BAEFHE2ETE:

\

B

SRR DARE R
[ElAAyR e E REG[77h~TAh] »

HEAGRE B4 OB AR AT active windows A

RA8873M

JEFARE=THE V1.2

By MCU gEe] DIE TFT 5 B 5P - &ElEsE
EIA TR &

(REARE X — EAEE X) DVHEERTN (2 Rl + 1) H (GEHGE: Y — #46RE Y) AR (2 58 +

REG[68h~6Ch]

!

[ Set start point of a circle square}

p
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]

~N

J

!

Set draw acircle square
REG[76h] bit5=1, bit4=1

~N

REG[76h] bit7=1

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

Start point
9

minor radlu
dlus

‘I‘ color

Circle corner

End pomt

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

A\ 4

REG[76h] bit7=1

Start point

-

0

color End point

Circle corner

2.12 : EHEATTREEAGEREAEE
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EEAGHI AP

void Draw_Circle_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl 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

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

,unsigned short Y1 //Y of pointl 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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#p:
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_Circle_Square(0xe0, 100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xe0, 250,100,350,200,20,30);
Or
//When 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 EfEEHE (B 1):

(100,100) (250,100)

(200,200) (350,200)

M 2.13: fEfEE 1 - PAREhR 20 > %55 30 - {EH&6(100,100)F(%5(200,200) - EH—ELLEHIEATTE -
DUR Rl R 20 > 5gih Ry 30 - f¥5H5(250,100)F%E(350,200) - E—({EAL b EmEIEI AT

RAIO TECHNOLOGY INC. 33/128 www.raio.com.tw



RAIO™ RA8873M

JEMfEArE V1.2

F =% : DMA In Block Mode

DMA block mode {8 14425 HFa0 i B (Serial Flash Memory)#% %] RAS873M iR 1201
HZ(SDRAM) > DMA TEEHI(E VAL 25 & (pixel) - B DMA DIEERV AR E - 552 DL YR -

Serial Flash SDRAM

3.1: DMA THEE

START Color depth
N 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]~[Coh] END

|
B 3.21: Ex@Eh DMA ThHEEAYRZRAFE — With Check Flag operation (STSR.0)

Check STSR
Bit[0]
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3-2.8%1= Flash/ROM (BT
RA8873M 17 | &#5Ix Flash/ROM WY/ » 238 FyIHYE#as=: 4-BUS IEHEH(Normal Read) -
5-BUS izEHL (FAST Read) - &£zt 0 (Dual mode 0) ~ & A2f5=t 1 (Dual mode 1)1 &= 0 (Mode 0) il
1= 3 (Mode 3) -

#5170 Flash/ROM SCfRARLIAE AT FIAE S 715430 (FONT Mode) ~ DMA 3 (ERECEFHUE) - X AR
TESMERERSIZ Flash/ROM ECIR G # & B v Re BERE B A2 » fy 788077 8e - RABBTIM m] BLESEHY 4G
g — EigfEEAEHy FONT ROM % - DMA ##z(E 5555 Flash/ROM #[E{E DMA (Direct
Memory Access) HYERIACR o (& FT AEBILE T ERHE A RIEUREC B ARG (Display RAM) HYZRRE -

XSCK
XMOSI
« > SERIAL
RA8873  XMISO R ROM 0
XnSFCS0
XnSFCS1
> SERIAL
> ROM 1

3.3: RA8873M &%=, Flash/ROM %%k
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BFHREETHIRTAE API:

RA8873M

JEFARE=THE V1.2

void DMA_24bit
(
unsigned char SCS //SCS : 0 = Use SCSO, 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 SCSO, 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

)

il -

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(1,0,0,0,800,480,800,0);
Or

(Flash over 128Mbit, need open switch_24bits_to_32bits(1); in RA8873M_Initial();—

Set_Serial_Flash_IF();)
DMA_32bit(1,0,0,0,800,480,800,0);
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R

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

X _W : DMA Block width =800 . Y_H : DMA Block height = 480.

P_W : DMA Picture width =800 . Addr :DMA Source Start address = 0.

Serial Flash (X1,Y1)=(0,0)  SDRAM Layerl

Addr =0

[ 3.4: f#FH DMA ThREH#F I Flash ey &R EIEE 1
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EVUEE : Block Transfer Engine

B

RA8873M P 1 1 Tl i i B RE Y R g 55 [ 25 (BTE) - & — (& B & 35 TS B I LR 2 Bk
— LIS RAB873M I LLAKHY BTE RERSNIIEEAC (£ MCU ByfE » iZ B M 2 2ETam BTE 5[4V E
THRE

FERER BTE Thae Z Al > (& L /HEHEHEIERT BTE Thit - RA8873M 7% 13 f& BTE IhAE - BN LIRERGAL > 55
SR 4-1 - (8 BTE DIRESH AR ERIE A i % 3% 16 HOEHER (ROP) - AT AR AL4a i E F AR B A
AR H B FERV A & o EARLS & BTE DhRsBDEHER - (ER& AT LUEFRF IR A RV FRIE - 5525
EEIE NI - 33 () e P 3R IH 48 e — L5 FAY BTE IAE » 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. "415-A % FE5 2 HAth BTE

THREHIRESR - 3576 s m GRS Bl e B -

\

7= 4-1: BTE EfEThsE

REBC;I-[Sl(r)w?%ri?g?g:O] BTE Operation

0000b MCU Write with ROP.

0010b Memory copy with ROP.

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

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

0110b Pattern Fill with ROP

0111b Pattern Fill with Chroma key

1000b MCU Write with Color Expansion

1001b MCU Write with Color Expansion and Chroma key

1010b Memory copy with Alpha blending

1011b MCU Write with Alpha blending

1100b Solid Fill

1110b Memory copy with Color Expansion

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

ROP Bits Boolean Function Operation

REG[91h] Bit[7:4]

0000b 0 ( Blackness)

0001 ~S0 - ~S1 or ~ (S0+S1)

0010b ~S0- 351

0011b ~S0

0100b S0--S1

0101b ~S1

0110b S0"s1

0111b ~S0+~Slor~(S0-S1)

1000b SO-S1

1001b - (S07s1)

1010b S1

1011b ~S0+S1

1100b SO

1101b S0+-S1

1110b S0+S1

1111b 1 ( Whiteness )

Note:
1. ROP IjjgE SO: 2 0 HYERE S1: AR 1 V&K, D: HAYMAYE R}
2.2 pattern fill DhgEZRER, H HVHIATERHE AR K F R ©

Example:
& ROP IJBESIE Fs Ch (1100b), HEYMATERE = 2R 0 HYEHR

& ROP LfjRERYE & Eh (1110b), HAVHAVER = A 0 + ZH 1

& ROP LjfERRE & 2h (0010b), HAYMIHYER} = ~2H 0 - 2H 1

& ROP IhRERRE Fy Ah (1010b), HEVHIATE R = AR 1 &kt

BTE Access Memory Method
FEFEE ELEEUE - BTE HYZKIE H At HVE R E A —(EEURAVIEEE - N ErIG5-ifE TR 0 1/H
Hyth E FRRIE BRAY 704

1

1

i
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BTE Chroma Key (Transparency Color) Compare

ERUH BTE @AM - BTE 2P &hEAR 0 (WERAIE REEFHEIER - BRHHEHVE 3 7E A
NEAAUE - BRAHEIE > A &R 0 55 AZIHAvs -
ERFERRE = 256 @iy

AR 0 4L 5y AL REG[DSh]BIt[7:5]

AR O &R sy A EE¥ REG [D6h] Bit [7:5],

AR O BE sy A Eb¥ REG [D7h] Bit [7:6]
ERFEFEYE = 65k (il -

AR 0 4LE R sy H ¥ REG[DSh]BIt[7:3]

IR O &R sy HEb$ REG [D6h] Bit [7:2]

IR 0 BE oy AL REG [D7h] Bit [7:3]
EAOREREE = 16.7M i -

2R 0 4LE R sy A Eb¥ REG[DSh]BIt[7:0]

AR O &kl sy A EE¥ REG [D6h] Bit [7:0]

IR 0 BE 5y AL REG [D7h] Bit [7:0]

SDRAM  gn
Source 0 start address
S0_¥, S0
—_—
RAB873 :
S1_WTH
BTE Source 1 start address
S1_3,S1.Y
—
ETE Process
direction
BTE_WTH
Destination start address
£ == ==
DT_X DT_Y "
—_—
BTE_HIG <
I::> -

4-1: Memory Access of BTE Function
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4.1.1: Solid Fill
Solid Fill BTE TZhfefeft{E ME iR ek (BTE 2UlEs) DR e BRERIUN - S (ETRE R
SDRAM ) —{E R EEBRIE R f [F B — (BB - ERVBAEUZ4EH BTE AR EAEE ©

RA8873M Destination

BTE

4-2 : Hardware Data Flow

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

|

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

l

Setting BTE width
REG [E1h] [E2h]

}

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

Setting BTE height
REG [B3h] [B4h]

Setting ETE ROP and
operation REG[91h]

BTE enable REG[S0R]

B 4-3: FizE
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4.1.2. BTE i Solid Fill ZJgEfE LCD EHIFEREGER:
LU By API RECEREE BRI - B 4-4 RyfsE M Solid Fill DhAEE S —(EAL Ay TP ESE -

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

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

,unsigned short YDes //coordinate Y of destination

,unsigned long Foreground_color //Solid Fill color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

)

Hafil:

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

PRl

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

Foreground Color: 0xe0 (8bpp) (R3G3B2) ~ 0xf800(16bpp)(R5G6B5) ~ OXFF0000(24bpp)(R8G8B8)

BTE Window Size = 200x200

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

(199,199)

4-4 ] Solid Fill Tk - #FE]E 1 #I[(0, 0) F(199,199)] FHALIE K
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4.2.1:Pattern Fill with ROP
“Pattern Fill with ROP” Tjgs a] 3% E —{#fE SDRAM e TVECiBIEt - W A AR E B AR
R - ETEEIRUE 8x8/16x16 HIBREY - fFE SDRAM FHFEEUREAVRIENLE » BIPEEHGE B AT
fce 16 FEOEHE SR H oyt ERHEGR IR E R - HLER IR ] DU AR N 2R 28 B S o i ek B 7 U A\ — T
B - e REEFE -

16
- - N
8
/—)5 !
I -
8 16 <

- N
. ]

4-5 : Pattern Format

Setting SO parameter ¥

REG[93h]~[9Ch
[93h]~[eCh] Setting BTE height

REG [B3h] [B4h]

Setting S1 parameter l
REG[9Dh]~[AGh]

Setting BTE ROP and
operation REG[91h]

Y

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

Y

BTE enable REG[90h]

Y

Setting S0,51,0T P

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Y

Setting BTE width

REG [B1h] [B2h] END W

!

4-6 : FEHE
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m Source 0

RAB873

74
BTE —
"

I Source 1

Destination

ROP register [91h] &,
Bit[7:4] = OXC

4-72 . BEREERHUE
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4.2.2. BTE #y Pattern Fill with ROP ThHEELE LCD _EHyBTREREGS R

B 4-9 (16x16) EIEAERK

& 4-8: FEiE(E#ERIF - SDRAM HRETHIER:
API for pattern fill with ROP:

void BTE_Pattern_Fill
(
unsigned char P_8x8 or_16x16//0 : use 8x8 Icon, 1 : use 16x16 Icon.

,unsigned long SO_Addr //Start address of Source 0

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

,unsigned short YSO // 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 O(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~SO!ES1
0011b ~S0
0100b SO!E~S1
0101b ~S1
0110b S07S1
0111b ~S0 + ~S1 or ~(SO + S1)
1000b SO!ES1
1001b ~(S0"S1)
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1010b S1

1011b ~S0+S1
1100b SO

1101b SO0+~S1
1110b S0+S1

1111b 1(whiteness)*/

,unsigned short X_W //Width of BTE Winodw
,unsigned short Y_H //Length of BTE Winodw

)

Hafil:

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 (1,0,0,0,800,480,800,0);
MPU8_8bpp_Memory_Write(0,0,16,16,Icon_8bit_8bpp);

or

MCU_8bit_ColorDepth_16bpp

DMA_24bit (1,0,0,0,800,480,800,0);

MPUS8_16bpp_Memory_ Write(0,0,16,16,Icon_8bit_16bpp);

or

MCU_8bit_ColorDepth_24bpp

DMA_24bit (1,0,0,0,800,480,800,0);

MPUS8_24bpp_Memory_ Write(0,0,16,16,Icon_8bit_24bpp);

or

MCU_16bit_ColorDepth_16bpp

DMA_24bit (1,0,0,0,800,480,800,0);
MPU16_16bpp_Memory_Write(0,0,16,16,Icon_16bit_16bpp);

or

MCU_16bit_ColorDepth_24bpp_Mode_1

DMA_24bit (1,0,0,0,800,480,800,0);
MPU16_24bpp_Model Memory_ Write(0,0,16,16,lcon_16bit 24bpp_model);
or

MCU_16bit_ColorDepth_24bpp_Mode_2

DMA_24bit (1,0,0,0,800,480,800,0);

MPU16_24bpp_Mode2 Memory_Write(0,0,16,16,Ilcon_16bit 24bpp_mode2);
+

BTE_Pattern_Fill(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,Panel_width,500,200,12
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,100,100);
e f:

P_8x8 or_16x16 =1, Pattern size = 16x16

Source 0 : Start Address = Layerl, Image Width = Panel_width , coordinate (0,0)
Source 1 : Start Address = Layerl, Image Width = Panel_width , coordinate (0,0)
Destination : Start Address = Layerl, Image Width = Panel_width , coordinate (500,200)
ROP_Code =12 : Destination data = Source 0 data. BTE Window Size = 100x100

FEE 1. {fF DMA THEERHYMEE Flash Memory RRJEIfEE %] DDRAM X (SDRAM)

4-10: {#FH DMA THEER/M Flash Memory Y EfEEE] DDRAM X (SDRAM)

BB 21 MA—{H 16x16 (VEIAEARE] SDRAM

= i G

K2 E] SDRAM

4-11: 8 A —{# 16x16 HIEF
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FER 3. 3T Pattern fill BYTHEE

(200, 100)

[ 4-12: 3 FEEEEE 1 #9(0,0)F(15,15) H B Ayt BUrEE M EJE 1 #9(500,200)%((599,299) - £
T pattern fill function ZEYEN -
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4.2.3:Pattern Fill with Chroma Key(w/o ROP)
“Pattern Fill with Chroma Key” gt A3 E{E—{# DDRAM iR E i aCiERe - WE A EEIVR ElE
PRI - IEThEEEL T Pattern Fill with ROP | ThEs A [EHILIRE » RIEIEVE - IIAEEMENDIEE - hatid
HRRERy DA m ) o It BTE DhREE TLIAR - @A G Z(E REG[DSh]~[D7h| - #EE » BRI
BRI A O — B0 - BRIy HEYHERE A g

ﬁ Source 0

Y=

RA887Y3

BTE

Destination

4-10 : FERGERIMIE

i Setting BTE Backgroung
Setting S0 parameter

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

l |

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

END

REG [B3h] [B4h]
Setting 30,07 Setting BTE ROP and

color depth REG[S2h] operation REG[91h]

l l

Setting BTE width BTE enable
REG [B1h] [B2H] REG[=0h]

411 A2
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4.2.4: BTE Pattern Fill with Chroma key(w/o ROP)IHEESE LCD ERYRERGESR:

& 4-13 (16x16) EARRK

& 4-12: fEiEEESIF - SDRAM HATHIEK
API:

void BTE_Pattern_Fill_With_Chroma_key
(
unsigned char P_8x8 or_16x16//0 : use 8x8 Icon, 1 : use 16x16 Icon.

,unsigned long SO_Addr //Start address of Source 0

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

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YSO //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 SO!E~S1
0101b ~S1
0110b S07S1
0111b ~S0 + ~S1 or ~(SO + S1)
1000b SO!ES1
1001b ~(S0"S1)
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1010b
1011b
1100b
1101b
1110b
1111b

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

1(whiteness)*/

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

)

Hafil:

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 (1,0,0,0,800,480,800,0);

MPU8_8bpp_Memory_Write(0,0,16,16,Icon_8bit_8bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,
Panel_width,500,200,12,0x1f,100,100);

or

/IMCU_8bit_ColorDepth_16bpp

DMA_24bit (1,0,0,0,800,480,800,0);

MPUS8_16bpp_Memory_ Write(0,0,16,16,Icon_8bit_16bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,
Panel_width,500,200,12,0x07ff,100,100);

or

/IMCU_8bit_ColorDepth_24bpp

DMA_24bit (1,0,0,0,800,480,800,0);

MPUS8_24bpp_Memory_ Write(0,0,16,16,Icon_8bit_24bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,
Panel_width,500,200,12,0x00ffff,100,100);

or

/IMCU_16bit_ColorDepth_16bpp

DMA_24bit (1,0,0,0,800,480,800,0);
MPU16_16bpp_Memory_Write(0,0,16,16,Icon_16bit_16bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,
Panel_width,500,200,12,0x07ff,100,100);

or
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/IMCU_16bit_ColorDepth_24bpp_Mode 1
DMA_24bit (1,0,0,0,800,480,800,0);
MPU16_24bpp_Model Memory_Write(0,0,16,16,lcon_16bit_24bpp_model);
BTE_Pattern_Fill_With_Chroma_key(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,
Panel_width,500,200,12,0x00ffff,100,100);
or
/IMCU_16bit_ColorDepth_24bpp_Mode 2
DMA_24bit (1,0,0,0,800,480,800,0);
MPU16_24bpp_Mode2 Memory_Write(0,0,16,16,Ilcon_16bit_24bpp_mode2);
BTE_Pattern_Fill_With_Chroma_key(1,Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,
Panel_width,500,200,12,0x00ffff,100,100);

oRf:

P_8x8 or_16x16 =1, Pattern size = 16x16

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

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

Destination : Start Address = Layerl, Image Width = Panel_width, Coordinate = (500,200)
ROP_Code =12 : Destination data = Source 0 data. BTE Window Size = 200x200
Background_color = Transparency color = Ox1f(8bpp) , Ox07ff(16bpp) ,0x00ffff(24bpp)(blue-green)

B 11 3R DMA THRefES MR S5 IzUREARL BB A —FRIEI A I SDRAM

(0,0)

4-14:; {#FH DMA THEERYMI Flash Memory HRYEfEEZ] DDRAM X (SDRAM)
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$EE 2 B—{H 16x16 AYEHERRE] DDRAM N (SDRAM)
(0, 0)

B 4-15:%/\—112_63{1:6 IR E] SORAM &

(299, 199)

B 4-16: 1T “pattern fill with chroma key(w/o ROP)” IhfE - BIEERIIIEEREEE 1 70, 0) T
(15, 15) - i B AVERATEEE 2B 1 #9(500,200) to (599,299) -
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4.3.1: MCU Write with ROP
MCU Write with ROP #J BTE ZAE » 3/l T MCU 7% A SDRAM HYFHIRHEEETE - %3 MCU - Write
BTE $&H0yEHE B & RHE A S ) SDRAM &1, » Write BTE THAE Y2456 16 i CHiEE - Write BTE
IHEEEESE MCU Bt o

Source 1

MCU
Source 0 R218'273 @
£4
; B D stination

4-17 . HERERRIE
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51 memory start address
register
[9Dh],[9ER],[9Fh],[AOR]

}

51 image width
register [A1h] [AZh]

}

S1 X position
Reqgister [A3h] ~ [Adh]

I

S1 Y position
Reqister [A5h] ~ [ABh]

}

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

)

Destination image width
register [AER] [AChH]

}

Destination X position
register [ADh]~[AER]

'

Destination ¥ position
register [AFh] [BOH]

}

ETE width register
[B1h][B2h]

}

BTE Height [BE3h][E4h]

}

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

)

ETE Function and RCP
[@1h]

BTE Enable [S0h]

}

SET REG [04h]

RA8873M

JEFARE=THE V1.2

I I

RAIO TECHNOLOGY INC.

4-18 : FitElHE

55/128

Check Write FIFO full

WMPU write data

Check write data == MO

ETE width ™ ETE high

Check STSR Bit [3]

END

www.raio.com.tw
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4.3.2: BTE MCU Write with ROP ThEEfE LCD _ERIRERES

£ BTE MCU Write with ROP 1 » F{f41 %} MCU 8bit f1 16bit ZH2E—4H API fEEFHE R - B 4-19 &
SDRAM Y&} » [& 4-20 5 MCU UsfyEE » {# ) BTE MCU Write with ROP IhEE - #47C F ROP x> 1]
LI MCU iy ARV EE R EE %55 A SDRAM - DUT By API f2 B EE i fiReR:

=

C

B 4-20 : MCU B ARJEKH(128x128)

& 4-19: fEiEEESIF - SDRAM HATHIEK}

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 SO!E~S1
0101b ~S1
0110b S07S1
0111b ~S0 + ~S1 or ~(SO + S1)
1000b SO!ES1
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
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1101b SO0+~S1
1110b SO0+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 O(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO!E~S1
0101b ~S1
0110b S07S1
0111b ~S0 + ~S1 or ~(SO + S1)
1000b SO!ES1
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b SO0+~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

)

Hafil:

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(Layerl,Panel_width,0,0,Layerl,Panel width,100,100,12,128,128
,glmage_8);

or

/[Use 8bit MCU, 16bpp color depth

BTE_MCU_Write_ MCU_8bit(Layerl,Panel_width,0,0,Layerl,Panel width,100,100,12,128,128
,glmage_16);

or

/lUse 8bit MCU, 24bpp color depth

BTE_MCU_Write_ MCU_8bit(Layerl,Panel_width,0,0,Layerl,Panel width,100,100,12,128,128
,glmage_24);

or

/lUse 16bit MCU, 16bpp color depth

BTE_MCU_Write_ MCU_16bit(Layerl,Panel_width,0,0,Layerl,Panel width,100,100,12,128,128
,pic1616);

or

/[Use 16bit MCU, 24bpp color depth and data format use mode 1

BTE_MCU_Write_ MCU_16bit(Layerl,Panel_width,0,0,Layerl,Panel width,100,100,12,128,128
,picl6241);

or

/lUse 16bit MCU, 24bpp color depth and data format use mode 2

BTE_MCU_Write_ MCU_16bit(Layerl,Panel_width,0,0,Layerl,Panel width,100,100,12,128,128
,pic1624);
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EEEm:

(100, 100)

B 4-21: F§ BTE MCU Write #E A &= A SDRAM  » Hiy#fifiy BEREEfE 1 #9(100,100)F((227,227)
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4.3.3:MCU Write With Chroma Key (w/o ROP)

BTE #%E1EE ATHEE (MCU Write With Chroma Key ) » B DU i1 MCU U2 A B RERI 2 SDRAM /Y
AR - —H BTE @AM ADIRERRLG - BTE 5|EGHEIIFERIANGRITRE AR -

BTE A M5 AThaE o] FIZK BE#—(E SDRAM HYFFEES, - M MCU 2B RERIAIE - AIEFYATH
EEHE (A MCU Write with ROP i) BTE Lj#E » BTE A MR AURs & ARG LR BB nviReF - s
TERYIEZE A HEHESOE - /5 RAS8T3M th » IR EIEAE S E N ey "BTE &, - F
HEFPRIFERERE - BT EmEORUER - RABSTIM & RIS B N IVEIRE R - NHITF ARIDIAE
IETHREE R F—TE B B 194 B8 5E] SDRAM BEHEAER) » NEWERIIH T » R E F
DL T ) KR AE BTE MEEMER ADIRERITE » EAEHE AR A SDRAM - M ThEE 7] AR
PR RIE L SA—(ERTREZE - AlE 4-22 K] A5 EZ A — (L a5 SR = arEP
2% FEERELLES TEAE ) o W HMIT BTE @AMR AT - SiHENK—EZECNEVEE
AGE H At AL ERIZHEE - BTE A MR ADIREIE AR H BV BRI SE B S 12 4 i A b e A

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

RAB873
Source 0 MEL BTE

@ 9 —

B Destination

4-22 : BERERHUE
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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]

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

END

h o h J

Setting BTE height X
REG [B2h] [B4h]

Check STSR
wirite FIFO full ?7?

h 4

Setting Background Color
REG [D5h] ~[D7h]

Write Data

B 4-23: JiizkE
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4.3.4:BTE MCU Write With Chroma Key IhgE#E LCD VB RGE -

BTE @AM AThEE » A1 MCU Ii%s ABTURE R SDRAM HYEE#E - —H BTE MZAEME AThEE
%G > BTE 5|2 GR@EEFERIFTANGREE S AR -

NEFAIEEEHEF]FY MCU Write with ROP 5 BTE ZhAE » MCU Write with chroma key 572li& MCU %5
By IR E RAE R E NS R BTE it SRR ERHIVER (O Bt e fy Al

RA8873M {H & RIS IR RER » NHITE ARIIRE - BEIAER - WiE 4-25 » A5 E H A —EE AT
A BLE{EE B R B Bl C {EREIC AL 5 - SIS dl B imE - Z8& A MCU Write with chroma
key DRt » e R RELEER - HFITE - HEFRVER -

=

C

B 4-25:MCU B ARYERH128x128)

B 4-24: FEEE#EEIT - SDRAM HETHYEFR}
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

)
#HI:

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_Chroma_key MCU_8bit(Layerl,Panel_width,100,100,0xe0,128,128,glmage_8);

or

/[Use 8bit MCU , 16bpp color depth

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

/[Use 8bit MCU , 24bpp color depth

BTE_MCU_Write_Chroma_key MCU_8bit(Layerl,Panel_width,100,100,0xff0000,128,128,
glmage_24);

or

/[Use 16bit MCU , 16bpp color depth

BTE_MCU_Write_Chroma_key MCU_16bit(Layerl,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(Layerl,Panel_width,100,100,0xff0000,128,128
,picl6241);

or

/lUse 16bit MCU , 24bpp color depth and data format use mode 2

BTE_MCU_Write_Chroma_key MCU_16bit(Layerl,Panel_width,100,100,0xff0000,128,128,pic1624);

RAiIO TECHNOLOGY INC. 63/128 www.raio.com.tw



RAIO™ RA8873M

JEFARE=THE V1.2

(100, 100)

A

B 4-26: BTE MCU Write With Choma Key» @& 0 41 0 Byt ir BEfEEE 1 #9(100,100)F((227,227)°
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Memory Copy (move) with ROP (/] BTE Zh5E > /& SDRAM By—{EFE RN &R} » #ifs 2554
B2 - S EThEE AT DU —(EE SR AV ERHE R - T HAEE M RZ MCU Ui LR B4 -

RA8873

BTE

ROFP register [91h]

Bit[7:4] = OxC

SDRAM

Source 0 image

F Source 1 image

Destination image

4-27 : TEREFIE

Setting SO parameter
REG[93h]~[9Ch]

l

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

l

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

l

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

l

Setting BTE width
REG [B1h] [B2h]

L

3

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90h]

Check STSR
BIT[ 3] ?2

& 4-28 : FitzlE
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Setting SO parameter
REG[93h]~[9Ch]

v

RA8873M
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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

RAIO TECHNOLOGY INC.
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4.4.2: BTE Memory Copy IhgEfE LCD RV RGER:

LU B BTE Memory Copy API ThaERf# SR BLai ] > SeAH] T BTE Solid Fill ThaE & H —BREEIRALEHT TP
DUR B sE S — (8 s Y B O EI(A0E] 4-30) - FiE4E BTE Memory Copy &% — (& —HgaYEl 2 (X1IE]

4-31)

void BTE_Memory_Copy
(
unsigned long SO_Addr //Start address of Source 0

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

,unsigned short YSO //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 O(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~SO!ES1
0011b ~S0
0100b SOIE~S1
0101b ~S1
0110b SO0rS1
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SOIES1
1001b ~(S0”S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1(whiteness)*/

,unsigned short X_W //X_W : Width of BTE Window
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,unsigned short Y_H//Y_H: Length of BTE Window
)

#:

/*Source 0 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0) .
Source 1: Start Address = Layerl, Image Width = Panel_width, Coordinate = (0,0)
Destination: Start Address = Layerl, Image Width = Panel_width, Coordinate = (500,200) .
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(Layerl,Panel_width,0,0,Layerl,Panel_width,0,0,Layerl,Panel_width,500
,200,12,200,200);

(500, 200)

O
(199, 199)

B 4-31: fFEJ& 1 £ BTE Memory Copy with ROP IheE 8l —{H—FHNE%E -
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i ™
RAIO
4.4.3:Memory Copy With Chroma Key (w/o ROP)
Memory Copy With Chroma Key (w/o ROP){y BTE ZhiE » £/ SDRAM Hy—({EEFEEBATE R » I EIS
Hh—{EE@BE - 1 H IR A E B A 6 - RS CRUE AT s U 7es o & A (o B IR R 2 — B
RA8873M {H & BHE i B (T HVEUR R - NHITE ARIDIRE » #3Z% AV EY @R E RN S A s - fE(E
THEET > 2R 0 ~ AR 1 UK BRIV ERHE SR A E /£ DDRAM L -

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

Source 0

=

RAS873

BTE

W

Destination

4-32 : TEREERIE

* ‘
) Setting BTE Background
Setting SO parameter END
REG[93h]~[9Ch] Color {transparency
color ) REG [D5h]~[D7h]

l |

Setting Destination
parameter Setting BTE height

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

l

Setting S0,0T
color depth REG[92h]

l

i

Setting BTE ROP and
operation REG[91h]

Setting BTE wiclth
REG [B1h] [B2h]

i

l

RAIO TECHNOLOGY INC.

BTE enable
REG[90h]

& 4-33: JiizkE
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4.4.4 : BTE Memory Copy with Chroma key(w/o ROP){£ LCD _ERYEE &7 EH:
LPAUF K BTE Memory Copy with Chroma key(w/o ROP) API TheH f#RELE (] » JoAH T BTE Solid Fill Ty
REE H —BREUWAL R TP DU B B sE S — (= (A E O [BI(AE 4-34) %48 BTE Memory Copy
with Chroma key(w/o ROP)# (&R AL E1 & i il 22 (41 4-35)

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

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

,unsigned short YSO //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

)
Esilh

/*Source 0 : Start Address = Layerl, Image Width = Panel_width, coordinate = (0,0) .

Source 1: Start Address = Layerl, Image Width = Panel_width, coordinate = (0,0)

Destination: Start Address = Layerl, Image Width = Panel_width, coordinate = (500,200) .

BTE Window Size = 200x200

Transparency color = 0xe0, 0xf800, OxffO000 (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(Layerl,Panel_width,0,0,Layer1,Panel_width,500,200,0xe0
,200,200);

Or

//[16bpp color depth

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200);
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Draw_Circle_Fill(0xffe0,100,100,50);
BTE_Memory_Copy_Chroma_key(Layerl,Panel_width,0,0,Layerl,Panel_width,500,200,0xf800
,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(Layerl,Panel_width,0,0,Layer1,Panel_width,500,200,0xff0000

1200,200);
(0,0)
&
(199, 199)
B 4-34: f£EE 1 &—FHENE LESELETE WEY
0,0) Q

(500, 200)
@]

(199, 199)

(699, 399) ©

B 4-35: £EJE 1 £ BTE Memory Copy with chroma key T RIS ENE.OE @ WiEEBHIEE O
FEFEHIER Y -
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4.5.1: MCU Write With Color Expansion

MCU Write with Color Expansion j2—{#l{RA FIHYIHAE » FAKEEE MCU By B Guf&ElE ks Ryl &l
FkL A5 A SDRAM - IETHEEHUACIEE KL fy MCU $2AtHYEE (@ &0k (Monochromes Bitmap) - [fij
F—Ef TR N A A F BTE RiREE =0 - S HREERAR 717 Qg gy BTE Fist -
k70" RIEEHA Sy BTE &8t o Hhhgs o] DURKIRERE B 2 2 S ERHEHA Bl L A e E R ROA - B
EHETEIIREFIRE MCU IVERHERPFEE R4 A 16 firTtel 8 fryTayERHMEsER - i H =T LA T iy
B SRES—ITINE - EROED ERIGEREAATT - W BAEF—THVER —EEREE AR - BiEE
BRI T SRR A A - N —ATRIRE T — BRI BT EIBRHIRE - R T R B A ER
RARIGHIETHRERYGEME: - 5540 » B—SEEREI T RE R st (MBS) EE(&AT (LSB) -

SDRAM

Source 0

Mono bit map image MCU RA88&73 Destination

DI

Foreground color set blue.

Background color set yellow.

4-36 : TEREFIME
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Destination memory L)
start address register BTE Function [31h]
[ATh] [A8K][ASN],[AAN]
l l Check Write STSI
Destination image width Bit[2]
register [ABN] [ACH] BTE Enable [30h]
l END
Destaintion XY position
Register [ADN}-[B0N]
l 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 : St
|<— BTE width=25 ———
ROP =7
(start hit=7)
i DO D1 D2 D3
A A A A
r Y Y Y A

MCU interface 8 hit

Color expansion @ BTE width = 25

ROP=7
I [ I

4-38 : #EARfr TR
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—  BTEwidth=25 ——

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

MPU interface = 8bit

Color expansion @ BTE width = 25

ROP =4
| | | |

4-39 : #EMRATTEEI—

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

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

D4 Bhit Co 01 02 03

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

Onto RASSTH

start bit =4 '
oo D1 02 D3

Mot Expansion _gi 117

EEEEEEEE FEEH - “«— Mot Expansion

BTE High REG [B3h]
[Bdh] setting

Expansion

|
I
* BTE WWidth REG >

[B1h] [B2h] setting

4-40 : Color Expansion Z&HE
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4.5.2: BTE MCU Write with Color Expansion #£ LCD YR/ ~ReRER:

4-41 F5 128x128 (E R H[E(G - TR ORE BikE - FRERUE KEER > (fH T BTE MCU Write with
Color Expansion Lg% » st ey (518 4-42 (V@ ZE—4F - DU FMEr ¥ MCU 8bit £ 16bit 2 fit—4H API DU
SRS P 2% -

& 4-41: 4-42 :
128x128 B HEMAEE 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

/*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 O 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

/*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 O translate to Background color by color
expansion*/

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

)

#HI:

/*Des_Addr : start address of Destination = Layerl

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 O 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 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(Layerl1,Panel_width,0,0,128,128,0x03,0x1c,glmage_1);

or

/IMCU_8bit_ColorDepth_16bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(Layerl1,Panel_width,0,0,128,128,0x001f,0x07e0,glmage_1);
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or

/IMCU_8bit_ColorDepth_24bpp /Isetting 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 /[setting 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 /Isetting 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 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00, Test);
LCD EHYRREME:

0,0 Q

B 4-43: fFEE 1 fEF BTE MCU Write with Color Expansion
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b4 T BTE HyaT SR 2% - FiZEFiEiE e » [t BTE ThAEHL BTE MCU Write with Color Expansion I

RA8873M

JEFARE=THE V1.2

REXFRMHEN - SUEATAM ARCEMER"L Bk gt f BTE AYFTSE HE A B
B AW ARGERMER"0" BALTR A - ORRFRREY HRVERBAE(E -

Mono bit map image MCU RAB8Y3

O 9 o

Foreground color set blue.

444 : EEDRITE

Destination memory
start address register
[A7h],[A8N],[ASh],[AAN]

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]

l

Setting Destination
Color Depth [92h]

I

RAIO TECHNOLOGY INC.

v

BTE Function [91h]

l

BTE Enable [90h]

Check Write FIFO full

NO

MPU write data

Check write data >
BTE width * BTE high

NO

Check Write STSR

B 4-45 : FoizH
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4.5.4: BTE MCU Write With Color Expansion and Chroma key HYJ APl #£ LCD ERVEERER
HR:
4-46 EsauffFr FERY 128x128 AV EElE - i BTE MCU Write With Color Expansion and
Chroma key Tfj&E » =] ARG HANBR AV 25 - [ 4-47 S RiE 4-46 {5 H T I DhRE 1% Re AR Y Bl
Hapak e - DUN Aoy i $t ¥ MCUBDit Bl 16bit #2417 /i4H AP DUz sz -

& 4-46: 4-47 :
128x128 B HEMAEE 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

/*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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/*Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion*/
,const unsigned short *data //16-bit data

)

#HI:

/*Des_Addr : start address of Destination = Layerl

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) ~ OxffO000 (24bpp) (Red)*/

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

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

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

or

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

or

/IMCU_8bit_ColorDepth_24bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(Layerl,Panel_width,0,0,128,128,0xff0000
,glmage_1);

or

/IMCU_16bit_ColorDepth_16bpp /Isetting in UserDef.h

BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(Layerl,Panel_width,0,0,128,128,0xf800
,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode 1 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(Layerl,Panel_width,0,0,128,128,0xff0000
,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode 2 /Isetting 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 EXEE:

(0, 0)

& 4-48 : BTE MCU Write With Color Expansion and Chroma key (w/o ROP)
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4.6 :BTE Alpha Blending
=
TEFZHURTIRET » alpha blending 2 —5R @G B H At JE YRR ERHE S 1 L - EWIHTRBUR - RA88T3M Hig
i TRERG {5 Alpha Blending FYZhEE - (EHE S HTCEIR SN RGENR - BT DUSE|E SRERVEURTCR - EinER
ST ER R BRI E I - RZBEAFIG (A RAB873M (Y Alpha Blending A€ -

4.6.1: Memory Copy with Alpha Blending
“Memory Copy with Alpha blending” iz (EX/j4E I LUE & 4G 0 BACH 1 RIBIREDRL » S & %S SETRIE H A9
YRR B - iE (E LIRS A RfES = — Picture mode i Pixel mode- Picture mode =] LI#{E4E 8bpp/16bpp/24bpp
f2F - Pixel mode [ AEHE/E{E 8bpp/Ll6bpp &z T« 7 16bpp [y pixel mode > A 1 20kl bit[15:12] % alpha
level » HAAIATTE K ER > 75 8 bpp Y pixel mode T » 2 1 &Y bit[7:6] % alpha level - Bit[5:0]f2k#s
T EE ERYERER -

Picture mode iy 5 iR = (3KJE 0* (1- alpha Level)l) + (3K 1 * alpha Level)
Pixel mode 16bpp iy HAYIER = (3K 0 * (1 - alpha Level)) + (3K 1 [11:0] * alpha Level)
Pixel mode 8bpp FHYHAYHE R} = (3 0 * (1 - alpha Level)) + (FH#2Z5] (Source 1[5:0]) * alpha Level)

—— Source 0
RAB8873 &
Source 1
BT —
% Destination

B 4-49 : Picture Mode MEEEZRLAZ

RAIO TECHNOLOGY INC. 82/128 www.raio.com.tw



RAIO’ RA8873M

JEFARE=THE V1.2

Setting S0 parameter
REG[93h]~[9Ch]

¥

l

Setting BTE height
REG [B3h] [B4h]

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

l

END

l

Setting BTE ROP and
operation REG[91h]

Setting Destination
parameter
REG[ATh]~[BOh]

l

l

Setting Alpha blend
weight REG [B5h]

Sefting 50,51,DT

color depth AND alpha
blending REG[92h]

l

l

BTE enable REG[90h]

Setting BTE width
REG [B1h] [B2h]

l

RAIO TECHNOLOGY INC.

4-50 : Picture Mode FiZE[E
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4.6.2: BTE Memory Copy with Alpha Blending in Picture mode #£ LCD YRS ~ReRER:
“Memory Copy with Alpha blending”& [#z/E 7] LUR & 2R 0 BLACR 1 Y&k - AAMEERTE B AV EURIEIE -
E{EDIEEA W — Picture mode B Pixel mode - £i23% » $X{{#H] picture mode {57 -
Picture mode HAVitt&E Rl = (FJE 0 * (1- alpha Level)l) + (3&JE 1 * alpha Level)

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

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

,unsigned short YSO //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

,unsigned short S1_W /limage 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)
)

#p:

/*Source O : 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 = Layerl, Image Width = Panel_width, coordinate = (0,0) .
BTE Window Size = 200x200 , alpha = 16 .*/

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

+
/IWhen Color Depth = 8bpp
DMA_24bit(1,0,0,0,800,480,800,0);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x1c,200,200);
or

//IWhen Color Depth = 16bpp
DMA_24bit(1,0,0,0,800,480,800,0);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x07e0,200,200);
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or
/IWhen Color Depth = 24bpp
DMA_24bit(1,0,0,0,800,480,800,0);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x00FF00,200,200);
+
BTE_Alpha_Blending(Layerl,Panel_width,0,0,Layer2,Panel_width,0,0,Layer1,Panel_width,0,0,200,200
,16);
[l 1 B [l 2 B
(0,0) @

(0,0)

(199, 199)

(799, 479)

LCD EXEE:

(0,0)

B 4-51: 3B 0 £ B 1 #9(0,0)%1(199,199) A 1 ZKMEIF 2(0,0)%(199,199) 7% alpha & 16 T (& alpha
blending 37 H #n~7E HRYH - E/E 1 AY[(0,0)F](199,199] -

B/t
alpha =0 alpha = alpha =16 alpha = 24 alpha = 32

B 4-52: #£K[E alpha level "FEI’\JEEI’\Ji&ﬁﬂ °

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

5.1:PIP Window
RA8873M 1E F B R ET# - SR A FTDAE A RI(E PIP #RE - PIP &R LHMIATIRE » TIERALE
&R R R B S T REE - & PIPLEL PIP2 MBS > PIPL §& & PIP2 2 | -
PIP HiE{ir BEELA/ N REG[2AN]%] REG[3Bh]# REG[11h[AeE - PIP1 B2 PIP2 HHIEE R 7= - M H.
48 REG[10h] K9 Bit[4] - %382 REG[2Ah~3Bh]E& PIP1 =2 PIP2 {HE5692% - ififHRARY PIP window Iy
AL TR AT E - PIP B A/ NEHEAA AL B K A R 4 (B E B—EE A » EEAR—EE
? o

5.2:PIP Windows Settings

—{[ PIP SEHY AL EELA/ NEH PIP GG IR ~ PIP BRI ~ PIP BIUR X/Y FEEE ~ PIP [E{5: X/Y
KL~ PIP eV R - PIP (R RSB S EEFIE Tk UE - PIPL B PIP2 S HIE E B Fes -
A& HRYE REG[10h]Bit[4]5k 552 REG[2Ah~3Bh]E PIP1 2 PIP2 REFHIZHELE °

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

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

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

'

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

5-1: Hf2E
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5.3: PIP IhHREEIfE:

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

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

(VDHR) Vertical Display Windows Height
(VDHE)

DISPLAY WINDOW/{PANEL) display main window data

DISPLAY WINDOW({PANEL)

PIP Image Width
(P

o

PIP Image Start Addres
(PISA) .

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

SDRAM

& 5-2
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5.4:PIP IhgefE LCD EAJFEENEREA:

RABB73M SZf&{H I E 1] LUE FHRA(E PIP #i% - PIP $Eg A SZH BB AL - TR M A PR RE R AR E R &k
EEAETEURER L - & PIP1 E PIP2 S E/EHy - PIPL §3 5 1E PIP2 2 F - iEEEMAE/ kg & EM
BEHE S LR PIP E(ELIRE -

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

,unsigned long PAddr //start address of PIP

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

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

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

,unsigned short Y_Dis //coordinate Y of Display Window

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

)

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

+
/IWhen color depth

DMA_24bit(12,0,0,0,800,480,800,5376000);//write 800x480 picture to layer 2
Write_Layer(3); //lset memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,800,480,800,5760000); //write 800x480 picture to layer 3
Or

//When color depth = 16bpp

DMA_24bit(1,0,0,0,800,480,800,3225600); //write 800x480 picture to layer 2
Write_Layer(3); //lset memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,800,480,800,3993600); //write 800x480 picture to layer 3
Or

/IWhen color depth = 24bpp (just support to 640x480)
DMA_24bit(1,0,0,0,640,480,640,0); //write 640x480 picture to layer 2
Write_Layer(3); //lset memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,640,480,640,1152000); //write 640x480 picture to layer 3
+

PIP(1,1,Layer2,0,0,Panel_width,0,0,400,480);
PIP(1,2,Layer3,0,0,Panel_width,400,0,400,480);
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HE% 1: FIF DMA IigERHaK R RE R BRI A RA8873M #Y SDRAM
Layer 1 data: Layer 2 data: Layer 3 data:

800x480 fill white color 800x480 picture 800x480 picture

WEE2:

¥TBE PIP window EE7< » PIP 1 $5%5 & Layer 2 A#J(0,0)%1(399,479) » EE~firE & Layer 1 #Y(0,0)F1(399,479) -
PIP 2 3255 Layer 3 §(0,0)F(399,479) » FETAr BB Layer 1 #J(400,0)%(799,479) » LCD A= Layer 1
& PIP 1 81 PIP2 FEAES LCD FERE1E: E PIP 1 81 PIP2 [Ei5BEEES LCD B rnSw:

& PIP 1 BB ~ PIP2 BEEARF LCD EEREHE:
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. —
FARE | XF
RA8873M A B RIETREAE » 4 B PRI N - YRR 1% ISONEC 8859-1/2/4/5 S « 4N
FRERENC e/ E] (Genitop Inc) BYE4TERYIFEAL ROM » w55 Bl E e F AU ER EE R > 41 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,

Hebrew, Thai, 1SO-8859 [l &z GB2312 Extension %55
RA8873M HY i A R 73 s W A AR i

1. NEF .
2. SMEFFAI ROM .

Foreground [l
Background [}

FOMNT 12x24

6-1: il

R (AT B (0 BS B (7795 REGID2h]~[D7h] -
i FefPY25 fontl 82 font2 FAETEE » & 64 PR -
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Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DEh] REG|CCh}~REG|DEh]
Set REG [04h] Set REG [04h]

B 6-2: XFRNAEE

NET

RA8873M A7 8x16,12x24,16x32 Ly ASCIH =% ROM» (it FHE B 5 {HEY 5= FHE E4R1E (Code) i
ASLF o WEENT4E 4% ISO/IEC 8859-1/2/4/5 4RHEHEAE » 1L4) » (HERE ] LIE# REG[D2h~D4h] EEfE T+
HISBAE » DU A REG[DSh~D7h] EEF REIE » LTS ANIEFH2E N E:
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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: PR ASCII FEERERIAE
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% 6-1 N& ISO/IEC 8859-1 FEAEHYFEE - 1SO 2 EIFEITE LAHARAVFSHE - ISO/IEC 8859-1 X f# “Latin-17 E(

TPHERGES o 0 EEIPREEAE(LARSRA ISO/IEC 8859 HYSE—(E3E/=HY 8 firytrie - DL ASCH Rk - f&T
OxAO FI| OXFF HYHIEA 192 {EH7 T RERFF9E o B S 4mih (st 48 R raEx - BfEM M e nish - Tiryess -
IEIESE ~ TIZRRICansE ~ PHEREE - TRREE ~ JARESE - FheHrsE  (Frisian) ~ hOAIPEEEEE - fE5E - MREREEE -
KEEE - BERMEEMEE - FAFEE - |AFEE - A1 158 - EALEE - IEGE - T8 - RIS - &
ISP E /R ~ AP A8 M s -
PRI A E T TR (R Ry 15O 8859-1 4R - WOM PN GRS AR IR ReaE ~ Hr BLAv . 55~
ENfesB S AaE ~ JEHEMINEEE (Tagalong) L A[{EEA] 1SO8859-1 4Rl -

=1

%< 6-1: ASCII Block 1(1SO/IEC 8859-1)
B|C|D|E|F

X\D123455?89A

"| [clevesialeolRalol N
e 4 R S D
[ IBIe& | D [ [ - [/
< 1011]213(4/516/718/9] : [ 3 |<|=|>[2
 @ABICDIEFIGH|I|JKILMNO
s IPQRISITIUNVWXI[Y|Z|[\[1[~[_
° | " |alblc|d|e|f|g|h|i|j|k|]1|m|{n|o
7 plgjr|s|tiulviwx|y|z| {3 |~

€] L [Floolk-FIE] BISIK|E |Z

g eyun___'"m§>ce i-
A i |2lea¥ 8] o> [« - @
50123’.(511'}1':'))%}@?4&
*|AJAJAJAAARCERERT|II|T
° PINOOOOOX@UUU[UY[P|B
©lalalalalslalelclelelela]ilili]T
"18|0|o|6|o|o|s|+|glulaltlily|bly
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%% 6-2 N ISO/IEC 8859-2 HFEAET- 4 - UM Latin-2 B¢ " HEIGES | » /BRI LAH A% 1SO/IEC 8859
AR 8 Ly cte - MFITREESHRLI T T © FefERmanast - TEvaE - & AEE ~ RERE ~ Bnd (K
vah ~ BRUEELIRE ~ FRATGE o MPYEEfEntsE « 5458 - (85 ~ 17 T SR T T TREUR - SARisE T A
YMIREEA T & FTT > BB EILTIT » 1ISO/NIECS859-2 AT FY AR 1 K 5 TG -

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

o B oS50

I —[
: [, —

L%

Y
A
o

"l
-

SIEEIRSE IES

=ANAE

duvli®]le

=
<

!

v
T
#
3
C
S
L
S

=N E IR
c 0 SO R |w|
< == o ]l
£ =0~

SR R
‘wa—l-l-c:b—i@\-_x(—
B i [[N] Sy oo
_|_|ffh_|/\u

e EIEE

I

Kl
!
k
{

(
RS

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
l:l: D) O: [:-}\ T m\

Q = '::J m\
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% 6-3 NJy ISO/IEC 8859-4 ZFEAE£E » A Latin-4 =¢ " JLBGES | - REIFREEAE(LAHSEIN 1ISO/IEC 8859 Yy
FUUE 8 firyiite  EiGIRFRE/DEndsh - HMIERMRE - NN QEREE - 12PgsesE K iE KeE (Sami) L5
PRSP T ERRIRFRE SR A N 37« FIEEEE ~ TA5E ~ Z3RAsE ~ 1858 ~ 1L 158 -~ IPEGE - Bniddefenn sl A g -

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

X\D123458T89ABCDEF
° ol

——OlA
P

v
A
o

@IIRIE 1K

(OO

*
T
P
4
D
T
d
t

w0 [ H
=HICH[=lolIIRIRAE
< ===}
SAEAEAE-CIERE +
b [= =[O~ 0]
— =~ A ]

K
[
k
t

=

ARSI ISIEGE - |Z
| lal x| |T[1] ], |5[e]g]s[Dzn
‘AAAAAARTICEERRT|II
" HINOKIOOOXAUUIOIU00R
‘|alalalalalaledilcleleleleli|i)T
“|d|n|6|k|6(6|0]+|glultlaliilala]

RAIO TECHNOLOGY INC. 95/128 www.raio.com.tw



RAIO™ RA8873M

JEFARE=THE V1.2

% 6-4 NJy ISO/IEC 8859-5 7 fRAE" 4 » JEENPRAEAR(LAHARA ISO/IEC 8859 WY Ti(H 8 I+ Thk » ERkatakk
ARPRIIAEERE ~ HEE - ZEMAEERE LS I AGE -

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

| cloviesalefols|? M
" TN S =T T|] [l (oAl
I RB%& [ D) x|/
1011213456789 |3 [<|=|>[?
@ABCDERGH|I|JKLMNO
IPQRIS TIUVWXY|Z LN 17—
"1 " |alblc|d|e|f|g|h|i| j|k|1|m|n|o
"Iplalr|s|thalviwxly|z|£] ]3|~

| EBIIES| I|T ]I hBK - VL
* | AIBBITEX 3MAKIIMHOIL
“IPCITYVOXLY I BB b [B A
" |a|O|B|r | m|el#] 3 v| K|J1M[H|O|I1
" plc|T|y|@|X | uumii bbb | 30| g
"INelp|T|els| 11| ]k K8 [V|u
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SMERFA ROM
RA8873M (4N %1 ROM IS AR [EIFE FHHR I TEF S TETHS - /M RMEA RS /A S (Genitop Inc) 1Y
M4 ERFIFHI ROM » %87 SRSl 4: GT21L16TIW « GT30L16U2W ~ GT30L24T3Y + GT30L24M1Z -
GT30L32S4W ~ GT23L24F6Y ~ GT23L24S1W - fREA ERYE L > Bt T AERA/N - HfhalE 16x16
24x24 ~ 32x32 D Fe SFEREI TR FHS AN o FEARIRET A T

6.1.1:GT21L16T1IW

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

Coloos | BIGS ASCII UNI-pn | JIS0208
Normal V V \ \ V
Arial \Y
Roman V
Bold V

Latin Greek Cyrillic Arabic

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

*Arial & Roman is variable width.

6.1.2:GT30L16U2W

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

UNICODE |  ASClI Latin Greek | Cyilic | Arabic | Goeo
pecial
Normal \Y \ \ \ \ \
Arial Y Y Y Y v
Roman Vv Vv
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:

RA8873M

JEFARE=THE 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:GT30L3254W
® 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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® Character height: x32
Allowed character sets & width:

RA8873M

JEMfEArE V1.2

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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6.2:7F LCD B

6.2.1: NEF .

RA8873MAJ/8x16,12x24,16x32HHJASCIFIZROMEZ ({5 ¥ 81 75 (Y 7 =X E 4wt (Code) i ASLF e N
[ % 1% T ISONEC 8859-1/2/4/5 fEise 4 -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

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

[*ChromakKey :

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

/*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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#H
[*Font_Height =24 : Font = 12x24 - 24x24 -~ XxXN =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) ~ OxffO000(24bpp)

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp) ~ 0x07e0(16bpp) ~ Ox00ffO0(24bpp)*/

Write_Layer(1); //lset 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");

EEARERER
(0,0

[ 6-4 fEEE 1 RANEF
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6.2.2: 1B BIMNIFEE A Bigh F &

RAB8873M (/M5 ROM Mg H R EFE TR T5F S HET7HS o /M EEA M A E (Genitop Inc) HYHESY
G M ROM » T HEEE S 47 % & GT21L16TIW - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W B R EIRYEE i TR T R ER AN » Kbl & 16X16 - 24x24 -
32x32 DA B TEAR E T RERFRG AR/ -

EEEAEAHEZEH T RAB8T3IM YR FIFREAFIEIH Bigh fyF-&

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment

(

unsigned char Font_Height

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

[*ChromakKey :

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 ClIk //SPI CLK = System Clock / 2*(Clk+1)
,unsigned char SCS//0: use CSO, 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
[*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

RAIO TECHNOLOGY INC. 102/128 www.raio.com.tw



RAIO™ RA8873M

JEMfEArE V1.2

)

Hafil:

[*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 alighment

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) ~ OxffO000(24bpp)

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp) ~ 0x07e0(16bpp) ~ Ox00ff00(24bpp)

Print F{afHE 123456%/

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

+
/IWhen 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,"$#{aRHE 123456");

Or

/IWhen Color Depth = 16bpp

Print_BIG5String(3,0,0,0, Panel_width,Panel_length,0xf800,0x07e0," ¥a{aF: 123456");
Or

/IWhen Color Depth = 24bpp

Print_BIG5String(3,0,0,0 Panel_width,Panel_length,0xff0000,0x00ff00," ¥a{aFfHy 123456");

(0,0

6-5 EBINTFEEEE 1 HA Bigh F8
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6.2.3: & BN FEE A GB2312 ¢ &

RA8873M Y4l 551] ROM 7 ISR [E e IR L T3 2 He - It/ EAHA R 8@/ F] (Genitop Inc) HYESTY
5] A ROM » % 457 H 45 956 & GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - iR [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 - 24x24 -
32x32 DA B TEAR E T RERFRG AR/ -

EEEMAER T EZEHE T RA8873M ST RS FEEAFIENH] GB2312 fyTF-&

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment

(

unsigned char Font_Height

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

[*ChromakKey :

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 CIk //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
[*Font Color and BackGround Color dataformat :
ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

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

#H

[*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 alighment

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) ~ OxffO000(24bpp)

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp) ~ 0x07e0(16bpp) ~ Ox00ff00(24bpp)

Print F{afHE 123456%/

Write_Layer(1); //lset 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_GB2312String(3,0,0,0,Panel_width,Panel_length,0xe0,0x03," ¥m{EFHT 123456");

Or

//IWhen Color Depth = 16bpp

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

or

/IWhen Color Depth = 24bpp

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

(0,0

6-6: BHEINTFEEEE 1 B A GB2312 F&
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6.3.4: FEBINTFEE A GB12345 £ &

RA8873M Y4l 551] ROM 7 ISR [E e IR L T3 2 He - It/ EAHA R 8@/ F] (Genitop Inc) HYESTY
5] A ROM » % 457 H 45 956 & GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - iR [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 - 24x24 -
32x32 DA B TEAR E T RERFRG AR/ -

EEEMAER T EZE T RA8873M ST AR FENH] GB12345 HyF& -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

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

[*ChromakKey :

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 CIk //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
[*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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)

#afl -

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_GB2312String(3,0,0,0,Panel_width,Panel_length,0xe0,0x03," ¥{EFHT 123456");

Or

//IWhen Color Depth = 16bpp

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

/IWhen Color Depth = 24bpp

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

(0,0)

6-7: EEIMNNFEAENE 1 A GB12345 F ¢
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6.3.5: FEiBIMNERFEE A Unicode £ &5

RA8873M Y4l 551] ROM 7 ISR [E e IR L T3 2 He - It/ EAHA R 8@/ F] (Genitop Inc) HYESTY
5] A ROM » % 457 H 45 956 & GT21L16T1W - GT30L16U2W - GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - iR [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 - 24x24 -
32x32 DA B TEAR E T RERFRG AR/ -

EEEMAER T EZEH T RA8873M ST EEAFIENH Unicode HYTF-&f o

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(

unsigned char Font_Height

[*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

[*ChromakKey :

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 ClIk //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
[*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)*/

)

#afl -

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_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xe0,0x1c,L" & E&rrdbm &t —# 8 9k 6 #£2 5");
Or

/IWhen Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xf800,0x07e0,L" #1Titii & t—E 8 57 6 #
5");

Or

/IWhen Color Depth = 24bpp

Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xff0000,0x00ff00,L" ¥ ik & t—HE 8 97 6
Bz 5");

(0,0

6-8: FEEIMNTFEIEREE 1 5 A Unicode F&
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% 7% : PWM (Pulse Width Modulation)

RAB873MA 24161 EF &5 - ERFEs0MILEANKE LT (PWM) IhgE - 0 B A — (B3t A ks - HA
LUK EE TR A -

SERFER0RI 1A — (B3 A8 TTHITH RS (prescalar) - FHEER 258 —(ERARIRIEES - (e L 4ME R FErIR
PAfESE (1> 12 14F11/8) -

fix %2 atimer count buffer (TCNTBN) A FEPWMis H 8 AR ] LUK A1 Hitimer compare buffer (TCMPBn)iY
EACHETHRE R AR (PWM) - EEAE—ERREAARR: - SFAA A ELE A T 7 IRRH:

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

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

pamcak | L [ [ [

coectk | LT LT LT L L L L L

{ Count Buffer + 1) x PWM CLK time

7-1: PWM BFfrE
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PWM IhgE API:

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

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

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

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

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

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

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

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

)

i
“Z Core CLK = 60MHz

PWMO(1,3,100,1,0);
PWMA1(1,3,100,4,3);
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PWMO #irH:

/*On_off =1, PWM Enable.

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

PWM CLK = (Core CLK / Prescaler ) /2°°¢kVi@ed = (60M / 100) / 2° = 75K Hz

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*/
N3
Tek Al

; ; ; =40.0m"
W 10,0 08 CHT ™ 1.40%
s}

[ 7-2 : PWMO #itH ST R

PWM1 BirH:

/*On_off =1, PWM Enable.

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

PWM CLK = (Core CLK / Prescaler ) /2°°¢kVi@ed = (60M / 100) / 2° = 75K Hz

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*/
N3
Tek .M.

b Pos: —24.00 s

CH1 1.00% : s

-15 1502 15.00

CH1 1 .I:I.I:I i

& 7-4 : PWM1 EH 0 1A [ 7-5 : PWML it e B A YRR
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FOE  BERHE
PRALIRR SRR LIRS - THRAL A E R DR R - FB EIAE T DR L SRALERT - B 8-3 B
FRIGEFEAHISERLIERTRS - RABBTIM AR NER RS AR - CLALAE KIN[4:0] PEEHET eI -

w2 % EE

NV i B e

A A

KIN3

_ KIN2

< KIN1

< KINO

RA8873M Column #

KOUTO

KOUT1

KOUT2

KOUT3

8-3 : Key-Pad Application

8.1 §HE IR E 7=
RAB8B73M fHAE I e S8 F S BEA

% 1% 5x5 § A

Key-Scan BA A2 LHIR AR BRI -

BIECE LSS i

SCRFASREIRIRE

SRR AJ[EIREE 2 (e e R By 3 fgsE ({H/E 3 1B RERE 90 HF51)
{5 FHZ AR 2045

P wDdp P

o

KSCR S BITHARIEE 7S - SR Fas v AL T AR fRfta iR (RS - AIHUBRIRE] ~ HUBRIRR -
HRERAZIR - AR AZRIE > (EAE A LUEB TESA - £ KSCR2 bit1~0 &8k HATHE MHyfZHEH -
PRE R AT LUE BT KSDR 15 23% S -

£ : “Normal key” JEAE ARG R BE0E EA W2k Rt e M8 1T B - “Long Key” RIEFE RAZHEL
BB N AU A R AR HEE T T Ry » JoeZ "Normal Key" A &4 “Long Key” » AIRFEFLLIEM E
FRE A -

7% 8-1 J£FE "Nnomal Key” TS5BS FEIERTEIE - 12 N HITZIEITS & {7 /£ KSDRO~2 - 415U RIH]
1% Mg > MIFIHAEE "Long Key” » iHHEHSEIS 7 8-2 -

2 8-1: Key Code Mapping ¥ (Normal Key)
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KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 00h | 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

2 8-2: Key Code Mapping ¥ (Long Key)
Kin0O | 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

EiE NS R A (A S #iFE KSDRO » KSDR1 B2 KSDR2 =({HEf{Fe3H o /¥ BB AT T2
By B A RS SR LS A Y o B R IE PR - 552 TV
{EAH[EIRS RS2 T $1E 0x34, 0x00 and 0x22 » 1F KSDRO~2 {£{F =040 T

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

DL _EFried S et e / r4a 40 1

Z 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]

SR fr T TIRE (Key-Scan) » [ B LAEFAT N YT A A IR RS

1) Software check method: &% Key-scan HYJREE(H (status) » SRIGHIEEHHE T -
2) Hardware check method: H-HETRIGHIZEAHZIEGILT -
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ErERETETERE (INTEN bit[3]) £ 1 - ARVEEA s A ot MRt & e A iy - s 420 - Key-scan
FEHRAEIEEE (bit[3] of INTF) k&R 1 SESREERIAREDTE > (B EEEERIS R O H AR T EHR AR
2 SRIDIRSA G R EL T -

EE5h - RABB73M f£45 HF [ 32 1% Key-stroke wakeup " &EFHECE SE AR - ({7 12 Sl 52 0 ] DASRE
RA8873M A T IARE © fy T iaRIMABE (T - MPU m] DUE RG22 Kiinsh RAB8B73M HyHETE & E
A o

DLk e Ry S e e AR B4 T

1. @A

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

Check REG[OCh]
B3 =1

Read Key Press Number

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

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

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

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

Enable KS INT Mask
(REGOBR) B3 = 1)

Other INT Functions

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

l

Execute Functions

. !

Clear K5 status
REG[OCHh] B3

I Ext.INT Event

Other Functions '

ISR Termination

8-5: Key-Scan for Hardware Interrupt
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KEY SCAN ZIfjgE 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
PRpE:

x:f8T Key Code iy X JEEf& =0

y:#~ Key Code fy Y JEfE =0

FontColor:#i/~ Keycode fYEHtE = Hfh
BackGroundColor:#i7~ Keycode 1yE & = HR

Example:

AT T ={Efze

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

LCD FEnEmE:

001123
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ff$% 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 Fin= 10Mhz

void RA8873_PLL(void)

{

//SCLK Setting :

LCD_RegisterWrite(0x05,0x16); /IPLL Divided by 16
LCD_RegisterWrite(0x06,0x2f);

/* SCLK = {(10MHz/(0+1)) * (0x2f+1) } / 2* = 30Mhz

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

*/
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[IMCLK Setting :

LCD_RegisterWrite(0x07,0x04); /[PLL Divided by 4
LCD_RegisterWrite(0x08,0x1b);

/* MCLK = {(10MHz/(0+1)) * (Ox1b+1) } / 2* = 70MHz

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[OJMCLK 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(0x09,0x04); //[PLL Divided by 4
LCD_RegisterWrite(0Ox0A,0x1b);

/¥ CCLK = {(10MHz/(0+1)) * (Ox1b+1) } / 2* = 70MHz

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[0OAh] 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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fis# 2 : SDRAM initialization

void RA8873_SDRAM initial(void)
{

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

LCD_RegisterWrite(0xe0,0x28);
LCD_RegisterWrite(0Oxel,0x02);
LCD_RegisterWrite(Oxe2,Auto_Refresh);
LCD_RegisterWrite(Oxe3,Auto_Refresh>>8);
LCD_RegisterWrite(Oxe4,0x01);
Check_SDRAM_Ready();

}
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g% 3 LCD initialization:

L ATO70TN92 Timing :

value

Item symbol : Unit Remark
Min. Typ. Max.
Horizontal Display Area thd 800 DCLK
DCLK Frequency(PCLK) felk 26.4 333 | 4638 MHz
One Horizontal Line th 862 1056 1200 DCLK
HS pulse width thpw 1 - 40 DCLK
HS Blanking(Back Porch) thb 46 46 46 DCLK
HS Front Porch thfp 16 210 354 DCLK
Item symbol : value Unit Remark
Min. Typ. Max.
Vertical Display Area tvd 480 TH
VS period time tv 510 525 650 TH
VS pulse width tvpw 1 - 20 TH
VS Blanking(Back Proch) tvb 23 23 23 TH
VS Front Porch tvfp 7 22 147 TH
HS.
DCLK.

RO~R7- i {(R{RYRYRYRYR)R|R )= N M RS A SNy

ooz, () 9,0.000.0 006 BEEEEEEE

BO~B7. (BYBYBYBYBYBYBYB) =) (==Y =i =p === (=}

RO~R7- ( (RYR\RYRYRYRYR)(R) = ENEENEENENEE)

G0~G7- ; GNE Y E e e =) a Y= ENENE VBB

S _. noooohooE et atam =

(DE Mode)

DE- “ X _ X——

Horizontal Input Timing Diagram
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v, w = —

. VU ul

tyh U tvd . tyfp

tr

Vertical Input Timing Diagram

DE_PCLK_Falling();

PDATA_Set_RGB();

LCD_CmdWrite(0x13); /I de --> low active

LCD_DataWrite(0x00);

delay us(100);

/[Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR Maximum value cannot over 2048
/[Horizontal display width(pixels) = (0x63+1) * 8 + 0 = 800
LCD_CmdWrite(0Ox14); /I[HDWR//Horizontal Display Width Setting Bit[6:0]
LCD_DataWrite(0x63); /[Horizontal display width(pixels) = (HDWR + 1)*8
delay us(100);

LCD_CmdWrite(0x15); /Horizontal Display Width Fine Tuning (HDWFT) [3:0]
LCD_DataWrite(0x00);

delay _us(100);

/[Horizontal non-display period(Back porch) = (HNDR + 1) * 8 + HNDFTR = (4+1)*8 + 6 = 46
LCD_CmdWrite(0Ox16); /IHNDR//Horizontal Non-Display Period Bit[4:0]
LCD_DataWrite(0x04); /Horizontal Non-Display Period (pixels) = (HNDR + 1)*8

delay _us(100);

LCD_CmdWrite(0x17); /Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]
LCD_DataWrite(0x06);

delay _us(100);
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/I[HSYNC Start Position(Front porch) = (HSTR + 1)*8 = (0x19 + 1)*8 = 208
LCD_CmdWrite(0x18); /I[HSTR//HSYNC Start Position[4:0]
LCD_DataWrite(0x19); /I[HSYNC Start Position(PCLK) = (HSTR + 1)*8
delay _us(100);

/I[HSYNC Pulse Width(pixels) = (HPW + 1)x8 = (0 + 1)*8 = 8

LCD_CmdWrite(0x19); /IHPWR//HSYNC Polarity ,The period width of HSYNC.
LCD_DataWrite(0x00); /I[HSYNC Width [4:0] HSYNC Pulse width(PCLK) = (HPWR + 1)*8
delay _us(100);

/IVertical Display Height(Line) = VDHR + 1 = (256 + 223 ) +1 = 480

LCD_CmdWrite(0x1A); /IVDHRO //Vertical Display Height Bit [7:0]
LCD_DataWrite(0xdf); /IVertical pixels = VDHR + 1
LCD_CmdWrite(0x1B); /IVDHRL1 //Vertical Display Height Bit[10:8] = 256
LCD_DataWrite(0x01); /IVertical Display Height(Line) = VDHR + 1

delay _us(100);

/IVertical Non-Display Period(Back porch) = (VNDR + 1) = (0 + 0x15) + 1 =22

LCD_CmdWrite(0x1C); /IVNDRO //Vertical Non-Display Period Bit [7:0]
LCD_DataWrite(0x15); /[Vertical Non-Display area = (VNDR + 1)
delay _us(100);

LCD_CmdWrite(0x1D); /IVNDR1 //Vertical Non-Display Period Bit [8]
LCD_DataWrite(0x00); /[Vertical Non-Display area = (VNDR + 1)

delay _us(100);

/I VSYNC Start Position(Front porch) = (VSTR + 1) = (0x16 + 1)=23
LCD_CmdWrite(Ox1E); /IVSTRO //VSYNC Start Position[7:0]
LCD_DataWrite(0x16); /IVSYNC Start Position(PCLK) = (VSTR + 1)
delay _us(100);

/IVSYNC Pulse Width(Line) = (VPWR +1)=(0+1)=1

LCD_CmdWrite(0x1f); IIVPWR /IVSYNC Polarity ,VSYNC Pulse Width[6:0]
LCD_DataWrite(0x01); /IVSYNC Pulse Width(PCLK) = (VPWR + 1)

delay _us(100);
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ffifsk 4 - RAIO HEEFE

RAIO 8l E T E » 2L =FEA/NIY ASCIl 4% > 4371 8x12 ~ 16x24 ~ 32x48 » A2 API 37$% 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 #&f&EfE = » {Hi A 7% MCU 16bit color depth 24bpp mode 1 -

API:

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

void putPixel

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long color

/*color : 8bpp:R3G3B2
16bpp:R5G6B5
24bpp:RB8G8B8 */

/I Note. this APl does not support the case that MCU=16bit, 24bpp and model
void IcdPutChar8x12

(
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

/*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 APl does not support the case that MCU=16bit, 24bpp and model
void lcdPutString8x12

(

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:RB8G8B8*/

, unsigned char bg_transparent

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

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

/I Note. this APl does not support the case that MCU=16bit, 24bpp and model
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:RBG8B8*/

, unsigned char bg_transparent

/*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 APl does not support the case that MCU=16bit, 24bpp and model
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:RBG8B8/*

, unsigned char bg_transparent

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

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

/I Note. this APl does not support the case that MCU=16bit, 24bpp and model
void IcdPutChar32x48

(
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:RBG8B8*/

, unsigned char bg_transparent

/*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 APl does not support the case that MCU=16bit, 24bpp and model
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:RB8G8B8*/

, unsigned char bg_transparent,

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

char *ptr //*ptr: font string
)
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Eifl:

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");
lcdPutString16x24(0,100,0x1c,0x00, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x03,0x00,1," sdjlfw5464ewr");

When color depth = 16bpp
lcdPutString8x12(0,0,0xf800,0x0000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x07e0,0x0000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x001f,0x0000,1," sdjlfw5464ewr");
When color depth = 24bpp
IcdPutString8x12(0,0,0xff0000,0x000000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x00ff00,0x000000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x0000ff,0x000000,1," sdjlfw5464ewr");

B o |
B oicscs

©.2097 sdjlfws464ewr

8-1: HiEE 1 SAHRFER~EH
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