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FE

TEB S BRI B 48 FERE Y RABB76/RAB8TT [YIHAE - 5 MCU &l e A BB R &l ARg =0 - %
fa[E 48 -~ DMA(Direct Memory Access) ~ BTE(Block Transfer Engine) ~ PIP(Picture in Picture) ~ 752K,
PWM(Pulse Width Modulation)Zhge... 55 » AHR LR iE LLDhRERYE FIFE =7 i -

TE—FitG > FEZEAE Userdef.h 2 (EAE 248 A » FERCARVERES - BEEFT(E ARy MCU J8ER Hil%E - SDRAM -
LCD Panel - MCU &85 A BIEE R R AR - S8 EE 91 PLL 3% {8 (SDRAM CLK - Core CLK - Pixel CLK)
FEAMAYERBHEAES E 40 PLL initialization ~ SDRAM initialization 2 LCD initialization » 5% [($% 1/2/3 #Y578H -

MCU E:R T EFE:RA8876/RA8877 #£{it T Parallel 8080 ~ Parallel 6800 ~ SPI-3 wire ~ SPI-4 wire ~ IIC ZF Ff&#
MCU i/ M E A E -

SDRAM:RA8876/RA8877 7% SDRAM %5 &k /[N\E:16Mb ~ 32Mb ~ 64Mb ~ 128Mb ~ 256Mb ~ 512Mb -
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 RAB876/RA8877 A LIS MEEIE T » fEMUR RS TAS -

PLL 35 5%{f (SDRAM CLK ~ Core CLK - Pixel CLK):SDRAM CLK(#&: 166MHz) ~ Core CLK(F& A 120MHz) ~ Pixel
CLK(fz K 80MHz) -

SDRAM CLK > Core CLK

£ 16 fireZE1E i N Core CLK > 1.5*Pixel CLK

£ 24 (1T E%EE L T Core CLK > 2 * Pixel CLK

HIEFEGIEREN TSR R A

https://www.youtube.com/watch?v=XpppDK31QI0

http://v.youku.com/v_show/id XMTMOMzQyMzgyMA==.htm|?f=26097830&from=y1.7-3
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F—FE: MCU BRHE A RE R AR
MR

RA8876 / RA8877 #Zfit/~fEiH %S MCU ¥} SDRAM &R B 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 )i, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU &1, 24bpp color depth mode 2 (RGB 8:8:8)

A T B {5 P o i B A R 4 e (5 P 22 7S A
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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
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% 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

)

Eifl -

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);
glmage_8 A/ 128x128 HIEE - #&=(R MCU 8 fiLjT /i - T2 8 firjuhiFTE A -
LCD BnnEE:
(0, 0) (200, 0) (400, 0)

B.EB.EB
CH CHW C

B 1.1: {# 8 bits MCU AMELLE. 8bpp color depth. MCU E&#E] SDRAM.
EEEHEEA TSR EeE:

https://www.youtube.com/watch?v=xE5p9JgTKzQ

http://v.vouku.com/v_show/id XMTMOMzczM{E5Mg==.htm|?f=26097398&from=y1.7-3
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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

)

# .
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 A/ 128x128 KYEE - 8z & MCU 8 fiLyT/m » ik 16 fLyThAEH -
LCD BrREHE:

(0, 0) (200, 0) (400, 0)

B.EB.EB
CH CHW C

1.2 : {#HF3 8 bits MCU /M&EIBAK 16bpp color depth. MCU E&KZ] SDRAM.
BEFEE PR EA TR EeE:
https://lwww.youtube.com/watch?v=xE5p9JgTKzQ

http://v.youku.com/v_show/id XMTMOMzczMjE5Mg==.htm|?f=26097398&from=y1.7-3
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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
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7% 3:8-bit MCU, 24bpp mode EFRHEZ,
API :

(& 8 bits MCU AMEiIBLE. 24bpp color depth. MCU 2&E] 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

)

Hafi:

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 2K/ 128x128 (EE - #:\F MCU 8 fiLyT/ A - €2k 24 fLTHRFFTER

LCD BnEHE:
(0, 0) (200, 0) (400, 0)

B.WB.EB
CH " CHW C

B 1.3 : ] 8 bits MCU /' EEAK 24bpp color depth. MCU E&KlE] SDRAM.
EERHIREN TSR B
https://www.youtube.com/watch?v=xE5p9JgTKzQ

http://v.youku.com/v_show/id XMTMOMzczM|E5Mg==.htm|?f=26097398&from=y1.7-3
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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

)

Hafil:

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/ i » €k 16 fLThfEr -
LCD BEmREHE:

(0, 0)

1.4: {§F 16 bits MCU 4MEILLK 16bpp color depth. MCU E&§E] SDRAM.
BEFEE PR EA TR HEE:
https://lwww.youtube.com/watch?v=xE5p9JgTKzQ

http://v.youku.com/v_show/id XMTMOMzczMjE5Mg==.htm|?f=26097398&from=y1.7-3
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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 Rs’ Rs Rs Rs Rs Ry Ry | R’ |G |G |G |G |G | G| G | G

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

)

Hafi:

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/) 128x128 KYEE » #&= B MCU 16 it/ E » f% 24 {irjthy model AR -
LCD EnnEE:

0, 0) (200, 0) (400, 0)

B.WB.Q@B
CH CHW C

B 1.5: £ 16 bits MCU NEBL K 24bpp color depth model. MCU B &kl&] SDRAM
EERHIRENO TSR B
https://www.youtube.com/watch?v=xE5p9JgTKzQ

http://v.youku.com/v_show/id XMTMOMzczM|E5Mg==.htm|?f=26097398&from=y1.7-3
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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

)

Hafil:

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);

pic1624 BAvh 128x128 WEE » Bz MCU 16 S/ E » % 24 fr 7Ry mode2 FEf{#EH -
LCD BEmREHE:

(0,0)

1.6 : {§F 16 bits MCU 4T EILLK 24bpp color depth mode2. MCU E&¥}F| SDRAM.
BEFEE PR EA TR E#aE:
https://lwww.youtube.com/watch?v=xE5p9JgTKzQ

http://v.youku.com/v_show/id XMTMOMzczMjE5Mg==.htm|?f=26097398&from=y1.7-3
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BRI — LR MR ACE (FHcd - B S B i HAAY 5% [ 7
Ak o E{EEEEIERE MCU BIRGREREHFRKET - (EHEERBRINARERSLT] > £
B ERIE T B R EE R R -

RAB876/RA8877 fefit T 5% (m4gE5 % » (L& HE T —&95< » gta DS IAE TFT-LCD £

EEF B EUR - (B R R ERA M BB O E R A R EZ AR - S e

BhfEREE TR > 20faI(E ] RABB76/RAB8TY 74 nl[El 48 IEThAE -

2.1: WEEI/E A

RA8876/RA887 {2 {4 BUHE(E/ B 4GB A LhEE - FR(H A2 DARE 5 2 (K2R MCU ] LIfE TFT LCD 541
FAHUREERRIETAF - 55 - Ses e fREVEZ AT 08 REG[7Bh~7ER] » HK - BE fREIF R =l E

HY1E REG[77h~7AN] » 2 EREEIEIfVEE . REG[D2h~D4h] » 3% &= 5[El/[E REG[76h]Bit5=0 F1 Bit4=0 -

A& R EN4EIE REG[76h]BIit7 = 1> RA8876/RA8877 i & H Bk [El/ Bl &l 5 ABURE R RVECIEAR - 1Lt

(& P LA e REG[76h]BIt6= 1 ZRE HED LRI E -

SEEMEEERT OV EELE active windows #LTH

BALEFF2E TE:

Set the center of a
ellipse/circle
REG[7Bh~7Eh]

Set

the major and minor radius
of a ellipse/circle

REG[77h~7Ah]

A 4

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

y

Set draw ellipse/circle
condition

|

\ 4

N
Don't fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REG[76h] bit6=1
J
\4 v
N
Start drawing ellipse/circle Start drawing ellipse/circle
REG[76h] bit7=1 REG[76h] bit7=1
J

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

- .
minor radluq

center

. .o
mingr radius
]

imajor radius

center

color

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*/

RAIO TECHNOLOGY INC. 12/131 www.raio.com.tw
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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):
Active_Window_XY(0,0);
Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] can draw graph

+
/IWhen color depth = 8bpp
Draw_Circle(0Oxfc,500,50,50);
Draw_Circle_Fill(0xfc,650,50,50);
Or

/IWhen 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);

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

B 22: E—EEHELEEHNE - B E(500,50) - & =50
ME—EsE eE R EL - Bz E(650,50) - 4L =50 -
BEIEHEHIEREN TSR R A
https://www.youtube.com/watch?v=XZj 7x04WbY

http://v.youku.com/v_show/id XMTMOMzA30ODM5Mg==.htm|?f=26097824&from=y1.2-3.4.16
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#H 2(EHER):

Active_Window_XY(0,0);

Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] 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);

@) O
(100, 200) (350, 200)

2.3: E—EFENE - BB (100,200) « X #HEA =100 » Y #iER =50 » IE—ESEAELE - B
frE (350,200) ~ X BEAR = 100 ~ Y B =50 o

BEFEEPIEREA TR EEE:
https://lwww.youtube.com/watch?v=GBUelalmHuM
http://v.youku.com/v_show/id XMTMOMzEzMDIzMg==.htmI|?f=26097824&from=y1.2-3.4.14
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e E V1.2
2.2: HH&REA

RA8876/RA8877 TRt A 4r4g[E A

TR DARE 2 B MCU ST DIFE TRT #5i4H BB iR - JedE
ifi4H9 o0 5 REG[7Bh~7Dh] » i E il Bi1%H 6 REG[77h~7Ah] - [i4AVEH: REG[D2h~D4h] - fh4RAYHH
fi2 % REG[76h] Bit5=0 £ Bitd=1- REG[76h] Bit[1:0] EAREEIAVHRRHE T > A& BEh4&1E 5E REG[76h]
Bit7 = 1 - RA8876/RA8877 il & H &k Hh4r AV E TP B ABURERIAYECIEA o b - (A oy DA e
REG[76h]Bit6 = 1 #cE H B (oI 4R »

SEEHARAY R OVEZEAE active windows #
BARFE2ETE:

4 )

Set the center of a curve
REG[7Bh~7Dh]
- J
- N Don't fill a curve fill a curve
Set REGJ76h] bit6=0 REGJ[76h] bit6=1
the major and minor radius
of a curve
L REG[77h~7Ah] ) i
Start drawing curve Start drawing curve
Set the color of a curve REG[76h] bit7=1 REG[76h] bit7=1
REG[D2h~D4h]

4

Set draw curve condition é--2--2--1

DE =01 DECP =10
1
A 4 minor radius: minor radius
[ N ' major radiu major radius

REG[76h] bit5=0,bit4=1 \\center \\centu
/
/ color color
h DECP =00 DECP =11

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

2-4 F AR TR R L E
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SEGNAFEERITRER 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

)

void Draw_Left Down_Curve
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(

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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Efl:

Active_Window_XY(0,0); /Iset[(0,0) to (1366,768)] can draw graph
Active_Window_WH(1366,768);

+

//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

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

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

2.5 EREEIUVZERHY LCD BEnmEE
HIEHEOIREM TSR F A
https://www.youtube.com/watch?v=h-PMNdZ3BVU
http://v.youku.com/v_show/id XMTMOMzExMzY1Ng==.htm|?f=26097824&from=y1.2-3.4.11
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2.3: AfEA

RA8876/RA8877 f&fit H I 4gIElTIRE » &

IS REG[68h~6Bh]E

RA8876 / RA8877

gilsEgmE REG[6Ch~6Fh] -

JEFARE=THE V1.2

s (o 2 DA 25 BB Ay MCU el DUE TRT fRH EF|5 TP - JeatE
FHIERE REG[D2h~D4h] » ZAi& e & 5 aE

REG[76h]Bit5=1 - Bit4=0 FIEL&E4&[E REG[76n]Bit7 = 1 - RA8876/RA8877 st & 1 & H MBI & A BE~E

HIGAZERS » L1 > (EFRE o DR

SERTIPHIRE AR
BAEFF2ETE:

D=

B e

HA%E G BE D ETEAE active windows &

REG[76h]Bit6 = 1 2k EHE L, T -

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

ﬂ

REG[6Ch~6Fh]

Setend point of a square}

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

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

[
[
[
[

J
)

I

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

[ |

fill a square
REG[76h] bit6=1

Start drawing square
REG[76h] bit7=1

[
[ )

Start drawing square
REG[76h] bit7=1

|
|

Start point

color End point

Start point

color

End point

2.6 1 B ERTTERATERAEE

RAIO TECHNOLOGY INC.

21/131

www.raio.com.tw



RAIO™ RA8876 /| RA8877

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

)

g
Active_Window_XY(0,0);
Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] can draw graph
+
/lwhen color depth = 8bpp
Draw_Square(0xe0,50,300,150,400);
Draw_Square_Fill(0xe0,200,300,300,400);
/IOr
//When color deepth = 16bpp
Draw_Square(0xf800,50,300,150,400);
Draw_Square_Fill(0xf800,200,300,300,400);
/IOr
//When color deepth = 24bpp
Draw_Square(0xff0000,50,300,150,400);
Draw_Square_Fill(0xff0000,200,300,300,400);
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(50,300)

(150,400)

(200,300)

(300,400)

[ 2.7 : {&%h(50,300)F%E5(150,400) - FH—HLLEAIIETTTE -
DURA¥%4(200,300)F(%5(300,400) > H—ELLEHBETRLI T

BEEEPIRIEAN T YRR EaE:

https://www.youtube.com/watch?v=gt-ITcyORWU

http://v.youku.com/v_show/id XMTMOMzE1OTO5Mqg==.htmI|?f=26097824&from=y1.2-3.4.10
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RAIO RA8876 / RA8877
JERE=rE V1.2
2.4 BEHRIRE
RA8B876/RAB877 718 A &RAVAEEI DAL » SB[ DARS 5 BifEiRRY MCU Fhal DAE TFT 54l E&E4R - Joak
JEFLIE R REG[68h~6Bh] » 455 EE REG[6Ch~6Fh] IR HYEH (1 REG[D2h~D4h] » 281% 5% 7 & 42 2 1
REG[67h]Bitl = 0 - F1RHh4[E REG[67h]Bit7 = 1 - RABS76/RA8S77 it & [ B4 BV 5 AR &k
SCTEAS -

VEE ARAYAC AR ELEAE B VVHZEAE active windows #H
SBAEFEZETE:

A

Set draw aline
REG[67h] bit1=0

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

4

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

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

[ Set the color of a line } Start point End poi

REG[D2h~D4h]

| colol color

End point  Start point

2.8: FEGHVEAEE
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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

)

#H
Active_Window_XY(0,0);
Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] can draw graph
+
//IWhen color deepth = 8bpp
Draw_Line(0xe0,10,10,800,700);
/1Or
/IWhen color deepth = 16bpp
Draw_Line(0xf800,10,10,800,700);
/1Or
//When color deepth = 24bpp
Draw_Line(0xff0000,10,10,800,700);

(10, 10)

(800,700)

2.9 : {£%5(10,10)21R;(800,700) » H—FRALEAHTELR -

BEFEE PR EA TR EEE:
https://lwww.youtube.com/watch?v=LCtWjkU4WOQE

http://v.youku.com/v_show/id XMTMOMzEOMjczNg==.htm|?f=26097824&from=y1.2-3.4.7
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2.5 E=HPHIIRE

RA8876 / RA8877

JEFARE=THE V1.2

RAB876/RA8877 < 1% — VY4 E ThRE - 8 FE LARE 5 5UEZRAY MCU BERTDULE TFT #5540 EE =P -
S TE = YA 0 B REG[68h~6Bh] ~ 45 1 Bk REG[6Ch~6Fh] - 5 2 %5 REG[70h~73h|f1 = AT iEE ®E

2T

REG[D2h~D4h] >

wC#H = AP 2% REG[67h] Bitl = 1 AR #i4EE REG[67h] Bit7

1>

RABB76/RA8877 #iL & H &% = FiPHIIEIY 5 ABURERIHTECIRRE - IE5h - (EFE A LUEERE REG[67h]

Bit5 = 1 skEZHE L= -

EEISAPAYE 0 BiEs 1 MRS 2 BEEIAE TR BE PV active windows #LH

BAEFFH2HETE:

fill a triangle
REG[67h] bit5=1

Start drawing triangle
REG[67h] bit7=1

|
|

e N
Set point0 of a triangle
REG[68h~6Ch] A
\ J
$ Don' tfill a triangle
" h REG[67h] bit5=0
Set pointl of a triangle
REG[6Dh~6fh]
\ J
¢ A A
e N . )
Set point2 of a triangle St;gg{g;vrl]?%ittl;irigle
REG[70h~73h]
\ J
p l N pointl
Set the color of a triangle
REG[D2h~D4h]
\ J
s $ A g
Set draw atriangle point0 color point2  point0
REG[67h] bit1=1
\ | J

. 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

)

RAIO TECHNOLOGY INC. 27/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877
I JERIFE=/ T V1.2
HB:

Active_Window_XY(0,0);

Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] 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);

Q (150, 0) (300, 0)

AN

O
(250,100) (400,100)

B 2.11: F§(150,0)~ (150,100) (250,100) =2k —EE =T » DR FI(300,0) ~(300,100)+ (400,100)
=R EE RIS AT -

EFEEGEREANTFIR R HeE:
https://www.youtube.com/watch?v=McwqVhPrtK0

http://v.youku.com/v_show/id XMTMOMzE2NTkzMg==.htmI|?f=26097824&from=y1.2-3.4.3
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2.6: BB ATTHITHRE

RAB876/RAB877 = ik [HIFH 4G LIAE -
% E AL 4G %: REG[68h~6Bh] €4k 5k B REG[6Ch~6Fh] »

f9EE s REG[D2h~D4h] »

whe (o FH o DA S B

REG[76h]Bit6 = 1 2k & LAV EA T

RE L.

1)
"2
BALEFEE

23 {7
%Q,H\k:{ )

|

KEAGRE P14 AUREFR AT active windows A

Bl F iy fh g il REG[77h~7Ah] »
ek e s JiEk e REG[76h]Bits=1 - Bit4=1 FIE#E 4@ REG[76h]Bit7 =
RAB8876/RA8877 k& H &) Bl /4 5 TP W B T2 53 ABUR BRIV ECIE RS - BhAh -

RA8876 / RA8877

JEFARE=THE V1.2

%1 MCU FETTBAZE TFT Bi4E R85 - &€
B T
1>
R % 7 L 6 Eh 3

(REARE X — E4AEE X) DVHEERTN (2 Rl + 1) H (EHGE: Y — @466 Y) AR (2 5 +

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

REG[76h] bit6=1

J |

fill a circle square }

A\ 4

A\ 4

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

4 N
) Set . Start drawing circle square Start drawing circle square
the major and minor radius REG[76h] bit7=1 REG[76h] bit7=1
of a circle
. REG[77h~7AN] J Start point Start point
J, 9 minor radlu N
s N dlus
Set the color of a circle square
REG[D2h~D4h]
. J
l color End color End °
e N n pomt nd point

Circle corner

Circle corner

2.12 : EHEATTHEEAGEREAEE
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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:
Active_Window_XY(0,0);
Active_Window_WH(1366,768);
+
//When color deepth = 8bpp
Draw_Circle_Square(0xe0,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xe0,600,300,700,400,20,30);
Or
/IWhen color deepth = 16bpp
Draw_Circle_Square(0xf800,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xf800,600,300,700,400,20,30);
Or
/IWhen color deepth = 24bpp
Draw_Circle_Square(0xff0000,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xff0000,600,300,700,400,20,30);

(450,300) (600,300)

(550,400) (700,400)

M 2.13: Rk 20 > G# R 30 - {EHRE(450,300)2(%4(550,400) » E—ELLEAIEIATTE -
DUR Rl R 20 > 5gilh Ry 30 - $¥H5(600,300)F(%E(700,400) - E—(EAL USRI EI AT

EFEEGIEREANTHIR R HeE:
https://www.youtube.com/watch?v=kYL5D4gnBHM
http://v.youku.com/v_show/id XMTMOMzA5NTc40A==.htm|?f=26097824&from=y1.2-3.4.19
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F =% : DMA In Block Mode

DMA block mode f&— {1 (&4 M5 AP0 i A4k (Serial Flash Memory) %] RAB876/RA8877 FfIH
/RECTEAS(SDRAM) » DMA TSR E ARV B2 & 2R (pixel) - Bl DMA DsERvif2lEl - 52T AR

'S

it -

Serial Flash SDRAM

3.1: DMA THEE

START Color depth
~ l g REGI[5Eh]BIt[1:0]
DMA source start address i
Linear or Block Mode
REG [BCh]~[BFh]
l REG[5Eh]BIt[2]
Serial flash image Serial flash control
Width REG [CAh]~[CBh] REG [B7h]
Destination address l
DMA enable
REG [50h]~[53h]
i REG [B6h] Bit[0] = 1
Destination image <
width REG [54h]~[55h] ) 4
l Check STSR
Destination X,Y REG .
[COh]~[C3h] Bit[0]
DMA process width high
[Céh]~[Coh] END

|
B 3.21: EiE) DMA THEERVFE=UAFE — With Check Flag operation (STSR.0)
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RAIO RA8876 / RA8877
JEFRETE V1.2
3-2.8%1= Flash/ROM (BT
RA8876/RA8877 %17 T H:%1=t Flash/ROM {7 T - KL e F Y {EE = 4-BUS 1F+ #H(Normal
Read)-5-BUS i3 H! (FAST Read)- & {zf5i=t 0 (Dual mode 0) - E£fZf5i= 1 (Dual mode 1)L K=t 0 (Mode
0) #ifi={ 3 (Mode 3)

513 Flash/ROM ZCEREThAE 7] FIAESC 7= (FONT Mode) - DMA =X ( ERECRFIIER) - XHHEAE
FEoMERERFIS Flash/ROM SCIRES Y E B T REBEMEEI AR « By T 3807588 - RAB8T6/RA8877 m]EAE ¥
HFReitiERs — [H522E/\ 51 FONT ROM fH%5-DMA 5=t Z 5 &%= Flash/ROM & {E DMA (Direct
Memory Access) HYERIACE o (& T LUEB IS - It RHEA I BUREC A8 (Display RAM) (Y -

XSCK ~
XMOSI
< > SERIAL
RA8876 : XMISO R G
XnSFCS0
XnSFCS1
> SERIAL
> ROM 1

& 3.3: RA8876 I Flash/ROM %4k

3.3. DMA Tjjgefy API 7E LCD RV RGER:
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BAHRHEE THURIEE APL:

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

)

&l
(Flash = 128Mbit or under 128Mbit)
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
Or
(Flash over 128Mbit, need open switch_24bits_to_32bits(1);)
switch_24bits_to_32bits(1);
DMA_32bit(1,0,0,0,1024,640,1024,1966080);

iRl -

SCS=1:UseSCS1. Clk=0, SPIClock = System Clock / {(0+1)*2} = System Clock.
(X1,Y1) = (0,0) : DMA Coordinate = (0,0).

X_W : DMA Block width =1024 . Y_H : DMA Block height = 640.

P_W : DMA Picture width =1024 . Addr :DMA Source Start address = 1966080.
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(X1,Y1) = (0,0) SDRAM
®

DMA

= X_W =1024 =

[ 3.4: {£f] DMA hfeRr 513 Flash S1HVERIRE] SDRAM
BIREEPHRIEA TSR A

https://lwww.youtube.com/watch?v=K63vJwetny0
http://v.youku.com/v_show/id XMTMOMzAYyNTM3Ng==.htm|?f=26097361&from=y1.7-3
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EVUEE : Block Transfer Engine

B

RAB876/RA8877 [N Tt il i A RE A i s S (44 (BTE) » B A — (& B &k R RS SR FI 2 e E
BERHE— L - RABB76/RAB877 ] LIKEHT BTE Bffg IIZEACAH L MCU B2 > BRI IR 224G THRm BTE
5B R BLTRE -

FEfER BTE DHREZ AT > [ AR S ERY BTE Tt - RAB876/RA8877 71 13 fii BTE Lkt - B ThAE
Al - 2R 4-1 - &8 BTE Dhae st A EIRVER i % 57 8% 16 OUATHER(ROP) « EAMT AT LU (45 eibE Rk
JRBLCHER H st R RV EERRAS & - MimsE G BTE DIREBLMNER (8 E I DUZFFT 2 IR E A R B e RE -
ASH EEIL ARG AL - S 07 B RS e — L H HIRY BTE ZhgE - 400 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-F{H% =28

SEHA BTE THEEHIAESR - 3576 s m (GRS R e (RS -

7= 4-1: BTE EfEThsE

REBC;I-[Sl(r)w?%ri?E?Q: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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2 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]

AR 0 it i s bR REG [D7h] Bit [7:0]

SDRAM

SO0_WTH
R
-
Source O start address —»
S0_X, S0_Y > I
e
RA8877 :
SlJXVTH
BTE Source 1 start address —» ~
S1 X,S1Y > I
—
BTE Process
direction
BTE_WTH
Destination start address —»
"

DT_X,DT_Y — I
e
BTE_HIG

——

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 L — (& K e B B AR AT —(EBA D - ERVBREEEH BTE B slEsE -

RA8876/RA8B87T Destination
BTE
4-2 : Hardware Data Flow
ST |

REG[AThI~[BOh]

|

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

!

Setting BTE width
RE= [B1h] [B2h]

}

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

Setting BTE height
REG [E3Hh] [B4h]

Setting ETE ROP and
operation REG[91h]

BTE enable REG[S0h]

4-3: fEHE
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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

)

#HI:

BTE_Solid_Fill(0,2736,0,0,0xe0,200,200); //When color depth = 8bpp

or

BTE_Solid_Fill(0,2736,0,0,0xf800,200,200); //When color depth = 16bpp
or

BTE_Solid_Fill(0,2736,0,0,0xFF0000,200,200); //When color depth = 24bpp

PRl

start address of destination = 0, ImageWidth = 2736 , coordinate of destination = (0,0)
Foreground Color: 0xe0 (8bpp) (R3G3B2) ~ 0xf800(16bpp)(R5G6B5) ~ OXFF0000(24bpp)(R8G8B8)
BTE Window Size = 200x200

EABITER:

(0,0)

(199,199)

4-4 : {§H] Solid Fill THEEHRF((0, 0) £1(199,199)] AL tuiEitm
HIRHEHIERE TSR F EaS:
https://iwww.youtube.com/watch?v=gw5mzlcdOnl
http://v.youku.com/v_show/id XMTMOMzAxMzQzNg==.htm|?f=26097383&from=y1.2-3.4.16
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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
4 - N
8
/—)5 !
I -
8 16 <
H 7
N N
4-5 : Pattern Format
Setting SO parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
REG [B3h] [B4h]
¥
Setting S1 parameter l

REG[9Dh]~[AGh
[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‘if Source 0

RAB876

&
BTE <:]
Ny

[ Source 1

Destination

ROP register [91h]
Bit[7:4] = OxC

4-72 : TEREEFIME

RAIO TECHNOLOGY INC. 42/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877

fEFE/rE V1.2
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

)

#HI:
MCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
MPU8_8bpp_Memory_Write(0,0,16,16,Icon_8bit_8bpp);
or
MCU_8bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
MPUS8_16bpp_Memory_ Write(0,0,16,16,Icon_8bit_16bpp);
or
MCU_8bit_ColorDepth_24bpp
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPUS8_24bpp_Memory_ Write(0,0,16,16,Icon_8bit_24bpp);
or
MCU_16bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
MPU16_16bpp_Memory_ Write(0,0,16,16,Icon_16bit_16bpp);
or
MCU_16bit_ColorDepth_24bpp_Mode_1
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPU16_24bpp_Model Memory_ Write(0,0,16,16,lcon_16bit 24bpp_model);
or
MCU_16bit_ColorDepth_24bpp_Mode_ 2
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPU16 24bpp_Mode2 Memory_Write(0,0,16,16,lcon_16bit 24bpp_mode2);
+

BTE_Pattern_Fill(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,100,100);
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foRf:

FEE 1. {fF DMA THEERYMEE Flash Memory HRYEIfE2S%] DDRAM N (SDRAM)

4-10: #F DMA IHEERIMT Flash Memory RHYEIfEEE] DDRAM N (SDRAM)
R 2. BA—{# 16x16 B HERRE] SDRAM

4-11: 8 A —{# 16x16 BEF#REE] SDRAM A

RAiIO TECHNOLOGY INC. 45/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877

fEFE/rE V1.2
HEX 3. #ifT Pattern fill BYThEE

(0,0) . ‘_‘:
2 -

B 4-12:3RFE#EE R (0,0)F](15,15) H H rt @ ~EE ¢ (500,200)%((599,299) - fEF T pattern fill
function BREYEM -
EFEEBIEREN T FIR A EHaE:

https://www.youtube.com/watch?v=C7LSpTjg4rM

http://v.youku.com/v_show/id XMTMOMjk5MzkONA==.htm|?f=26097383&from=y1.2-3.4.13
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4.2.3:Pattern Fill with Chroma Key(w/o ROP)

“Pattern Fill with Chroma Key” LfjgE Al5E{E—{El DDRAM e i iehe - WE A E AN EE
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

% Source 0

=

RAB8876

BTE

Destination

4-10 : TERSERIMIE

i Setting BTE Backgroung
Setting S0 parameter

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

l |

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

END

REG [B3h] [B4h]
Setting 50,07 Setting BTE ROP and

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

l i

Setting BTE width BTE enable
REG [B1h] [B2H] REGL20h]

!

B 4-11: RfEE
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4.2.4: BTE Pattern Fill with Chroma key(w/o ROP)IHEESE LCD ERYRERGESR:

A

& 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 O(Blackness)
0001b ~SO0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO!E~S1
0101b ~S1
0110b Sons1
0111b ~S0 + ~S1 or ~(S0 + 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 long Background_color //Transparent color
,unsigned short X_W //Width of BTE Window
,unsigned short Y_H //Length of BTE Window

)

#HI:
/IMCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
MPU8_8bpp_Memory_Write(0,0,16,16,Icon_8bit_8bpp);
BTE_Pattern_Fill_With_Chroma key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x1f,100,100);
or
/IMCU_8bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
MPUS8_16bpp_Memory_ Write(0,0,16,16,Icon_8bit_16bpp);/
BTE_Pattern_Fill_With_Chroma key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x07ff,100,100);
or
/IMCU_8bit_ColorDepth_24bpp
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPUS8_24bpp_Memory_ Write(0,0,16,16,Icon_8bit_24bpp);
BTE_Pattern_Fill_With_Chroma key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);
or
/IMCU_16bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
MPU16_16bpp_Memory_ Write(0,0,16,16,Icon_16bit_16bpp);
BTE_Pattern_Fill_With_Chroma_ key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x07ff,100,100);
or
/IMCU_16bit_ColorDepth_24bpp_Mode_1
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPU16_24bpp_Model Memory_ Write(0,0,16,16,lcon_16bit 24bpp_model);
BTE_Pattern_Fill_With_Chroma_ key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);
or
/IMCU_16bit_ColorDepth_24bpp_Mode_2
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
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MPU16_24bpp_Mode2 Memory_Write(0,0,16,16,Ilcon_16bit_24bpp_mode2);
BTE_Pattern_Fill_With_Chroma_key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);

Rf:

B 11 3R DMA THRefES MR S5 IzUIREIRL B AR R —5R Bl A I SDRAM

4-14: {#F DMA IHEERHIMTE Flash Memory RHEIfEEE] DDRAM N (SDRAM)
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BB 2 B—(F 16x16 WWEIAERKE] DDRAM [ (SDRAM)

B 4-15:3 A—{# 16x16 fYEAERKE] SDRAM H
FBZ 3 #{T Pattern fill with chroma key(w/o ROP)RJIHEE

(J, 0) =

B 4-16: #fT “pattern fill with chroma key(w/o ROP)” IffE @ BEIEFRIVAIEZRE0, 0) & (15, 15) »
T B AR AYEEELERE(500,200) to (599,299) -

HIEFEOIREN TSR e

https://www.youtube.com/watch?v=MtMvgHwaz50

http://v.youku.com/v_show/id XMTMOMzOINTY1Ng==.htmI?f=26097383&from=y1.2-3.4.3
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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

MCU RA8876/RA8877

Mio o

IDestination

ROP register [91h]
Bit[7:4] = OxC
(Destination = Source 0)

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

'

RA8876 / RA8877

JEFARE=THE V1.2

}

Destination ¥ position
register [AFh] [BOH]

51 image width
register [A1h] [AZh]

}

}

ETE width register
[B1h][B2h]

S1 X position
Reqgister [A3h] ~ [Adh]

}

I

BTE Height [BE3h][E4h]

S1 Y position
Reqister [A5h] ~ [ABh]

}

}

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

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

)

)

ETE Function and RCP

Destination image width
register [AER] [AChH]

[91h]
I

}

BTE Enable [S0h]

Destination X position
register [ADh]~[AER]

}

SET REG [04h]

Check Write FIFO full

WMPU write data

Check write data == MO

ETE width ™ ETE high

Check STSR Bit [3]

END

| |
4-18 . SiiZHE
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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
)
#HI:
/lUse 8bit MCU, 8bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,gImage_8);
or
/lUse 8bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,glmage_16);
or
/lUse 8bit MCU, 24bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,gImage_24);
or
/lUse 16bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic1616);

or

/[Use 16bit MCU, 24bpp color depth and data format use mode 1
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic16241);
or

/[Use 16bit MCU, 24bpp color depth and data format use mode 2
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic1624);
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EEEm:

(100, 100)

B 4-21: F§ BTE MCU Write ¥EFE 5. SDRAM th » HEHifr Bf£(100,100)%](227,227)
HIEFEOIEREM TSR R A
https://www.youtube.com/watch?v=DOQOvVEEan0d8
http://v.youku.com/v_show/id XMTMOMjkwMzk3Mg==.htm|?f=26097383&from=y1.2-3.4.19
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4.3.3:MCU Write With Chroma Key (w/o ROP)

BTE E&EMEE ATHEE(MCU Write With Chroma Key ) » BT DAfIEE 1 MCU I8 A BB RE R 2 SDRAM [y
BRI - —H BTE @AM ALJRERTIG » BTE SEEREHIIFERIFTANGRE W ARL -

BTE A M5 AThaE o] FIZK BE#—(E SDRAM HYFFEES, - M MCU 2B RERIAIE - AIEFYATH
FHHEIFEEIFY MCU Write with ROP 1y BTE IJAE » BTE AT ATHAE & QHE LU EBE YR F - s
SERYRIAE ] I ERE » /E RABBT6/RA8877 o » R A s E N ey " BTE H&E
i EEEACRERME S BFCIBIB L ER - RABSTEIRABSTT (BE ZUSEEH HIMIREHR, - H,
1T ARDIEE - HLDhREE R R —TRIE F Y0 B4R 5IE] SDRAM FHEAED) » NFRERAITT -
AEASRIEF P EL CBAE KRR - 17 BTE MBAELER ATISERATIS - e AR5 A SDRAM -
FRETIRE AT R EREIEE E S 58 b S A—(ERTREZE - AlE 4-22 K1 AREZ A —EEL a5
RIlEENEPE R  FEERELL Ak NmAER ) - WHRIT BTE BEMS ATIEE - SHERH—(E=
BEEZE - WE AL ERIDhEE - BTE AR ATHRE AR H VB BIEE & SR S &
PR E AR -

Chroma Key —

Background register
[D5h]~[D7h] = Red

MCU RA8876/RA8877
Source 0 BTE

@c 9 =

B Destination

4-22 : TEREFIME
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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 :#iAMES AThEE - ATLUE AN MCU Iy ABTRE K2 SDRAM HYEIAME - —H BTE MEZEMER ALIEE
fi%h - BTE 5| EBEARIFTA NG ZE 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

RA8876/RA8877 [ & I iEHM AV RE R » NETE AMIIIEE « BFIsER - A1 4-25 - AORE H A —(E
B TRt A BIRI(E 0 o1 B Bl C (R AL R & - &4l a @A E » 2ME A MCU Write with

chroma key DigE » BREKiE SALEUER » HFITE - OEFRVER -

=

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:
/[Use 8bit MCU , 8bpp color depth
BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xe0,128,128,glmage_8);
or
/[Use 8bit MCU , 8bpp color depth
BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xf800,128,128,glmage_16);
or
/[Use 8bit MCU , 24bpp color depth
BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xff0000,128,128,glmage_24);
or
/[Use 16bit MCU , 16bpp color depth
BTE_MCU_Write_Chroma_key MCU_16bit(0,2736,100,100,0xf800,128,128,pic1616);
/lUse 16bit MCU , 24bpp color depth and data format use mode 1
BTE_MCU_Write_Chroma_key MCU_16bit(0,2736,100,100,0xff0000,128,128,pic16241);
or

/lUse 16bit MCU , 24bpp color depth and data format use mode 2
BTE_MCU_Write_Chroma_key MCU_16bit(0,2736,100,100,0xff0000,128,128,pic1624);
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(100, 100)

A

B 4-26: BTE MCU Write With Choma Key - #BE T RALE - HAVHEAr B (100,100)%((227,227) -
HIEFEOIREM TSR R 24
https://www.youtube.com/watch?v=vtDDdUyp9bs
http://v.youku.com/v_show/id XMTMOMjgONzY5Nqg==.htm|?f=26097383&from=y1.2-3.4.29
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4.4.1: Memory Copy with ROP

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 -

SDRAM

Source 0 image

RA8876 / RA8877

&
|-
%

: ?— Source 1 image

Destination image
ROP register [91h]
Bit[7:4] = OxC
(Destination = Source 0)

4-27 : TEREERIE
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Setting SO parameter ]
REG[93h]~[9Ch] . .
Setting BTE height
l REG [B3h] [B4h]
Setting S1 parameter l

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

l operation REG[91h]

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

l

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

l

Setting BTE width
REG [B1h] [B2h]

L

B 4-28 : SiiZlE

BTE enable REG[90h]

Check STSR
BIT[ 3] ?2

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

Setting BTE height
l REG [B3h] [B4h]

Check Interrupt

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

Setting BTE ROP and Clear Interrupt

l operation REG[91h] REG[0Ch] Bit[2] = 1
Setting Destination l l
(DT) parameter
REG[A7h]~[BON] Interrupt Enable END
l REG[0Bh] Bit[2] = 1
Setting S0,S1,DT l

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

A 4

Setting BTE width
REG [B1h] [B2h]

l

4-29 : F#2HE — Check Int
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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 =0, Image Width = 2736, Coordinate = (0,0) .
Source 1: Start Address =0, Image Width = 2736, Coordinate = (0,0)
Destination: Start Address = 0, Image Width = 2736, Coordinate = (500,200) .
ROP Code = 12 —Destination = Source 0, Don’t care Source 1.

BTE Window Size = 128x128 .*/
BTE_Solid_Fill(0,2736,0,0,0xe0,200,200); //8bpp color depth
Draw_Circle_Fill(0xffff00,100,100,50); //8bpp color depth

or

BTE_Solid_Fill(0,2736,0,0,0xf800,200,200); //16bpp color depth
Draw_Circle_Fill(0xffff00,100,100,50); //16bpp color depth

or

BTE_Solid_Fill(0,2736,0,0,0xFF0000,200,200); //24bpp color depth
Draw_Circle_Fill(0xffff00,100,100,50); //24bpp color depth

+
BTE_Memory_Copy(0,2736,0,0,0,2736,0,0,0,2736,500,200,12,200,200);

(0, 0)

(500, 200)

O
(199, 199)

B 4-31: {#F BTE Memory Copy with ROP IhfeE#l—(E—EHIEZXE -
HIREEOIEREN TSR F EaS:
https://www.youtube.com/watch?v=EM20C9nu7Vw
http://v.youku.com/v_show/id XMTMOMjkyNzQ1Mg==.htmI?f=26097383&from=y1.2-3.4.7
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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
RA8876/RA8877 {H & R E Hi (T HIBIRE R » NETE ARILIRE - i:% HAVRTAY & S E RN & A P -
FEEEThEE T - 2R 0 ~ AR 1 LUK HAY Y ERHE SR A2 /£ DDRAM ] -

Chroma Key — Background Source 0
register [D5h]~[D7h] = Red
RA8876/RA8877
BTE
) Destination
4-32 : TERERIRIE
+ I
. Setting BTE Background
Setting S0 parameter END
REG[93h]~[9CH] Color (transparency
color ) REG [D5h]~[D7h]

i |

Setting Destination
parameter Setting BTE height
REG[A7h]~[BOh] REG [B3h] [B4h]

i

Setting S0,DT
color depth REG[92h]

i

l

Setting BTE ROP and
operation REG[91h]

Setting BTE wiclth
REG [B1h] [B2h]

l

!

RAIO TECHNOLOGY INC.

BTE enable
REG[90h]

& 4-33: RfEE
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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 =0, Image Width = 2736, coordinate = (0,0) .
Source 1: Start Address =0, Image Width = 2736, coordinate = (0,0)
Destination: Start Address =0, Image Width = 2736, 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.*/

/I8bpp color depth

BTE_Solid_Fill(0,2736,0,0,0xe0,200,200);

Draw_Circle_Fill(0xfc,100,100,50);
BTE_Memory_Copy_Chroma_key(0,2736,0,0,0,2736,500,200,0xe0,200,200);
Or

/I16bpp color depth

BTE_Solid_Fill(0,2736,0,0,0xf800,200,200);
Draw_Circle_Fill(0xf800,100,100,50);
BTE_Memory_Copy_Chroma_key(0,2736,0,0,0,2736,500,200,0xf800,200,200);
or

/124bpp color depth
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BTE_Solid_Fill(0,2736,0,0,0xFF0000,200,200);
Draw_Circle_Fill(Oxffff00,100,100,50);
BTE_Memory_Copy_Chroma_key(0,2736,0,0,0,2736,500,200,0xff0000,200,200);

@

(199, 199)

(0,0)

& 4-34: E—HENEOEREAEE WEY

0,0) Q

(500, 200)

(199,199)  °©

(699, 399) ©

i 4-35: f#FH BTE Memory Copy with chroma key DfEESIH CHIE LE > IEREALET LERHIE
43 o
EIEEPHRIEN TSR A e

https://www.youtube.com/watch?v=Cg5EMAGYEAS

http://v.youku.com/v_show/id XMTMOMjkzOTcOMA==.htm|?f=26097383&from=y1.2-3.4.10
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4.5.1: MCU Write With Color Expansion

MCU Write with Color Expansion j&—{E{RA5 FIRILIAE » FIZKEEHE MCU HYSR Gl P ERHE i Rt (sl
BEHL - AE A SDRAM - IEZHRERVACIHE KRy MCU fe AV B (& &L (Monochromes Bitmap) © 1ffj
BB TN AR L BTE RIS GEE 2 - HHOEHAR AL AlgiiEii s BTE B

R0 QIS L BTE B2 T o HIIRE o] BURKFR R R G AR E BB B CL RSB R HIRA - BR
ETEIIREERE MCU RYERIERPER R > S48 A 16 (el 8 fLycAYERH AR - 3 H nT DAL TT B
B SEF TRV —EHOEP ERARRAER AT - I HESTHIREK —EERE AL - BEH
BT GRS T A T N —ATHIGE T —FEBRBRaRIT FERERIHRIE - ERLMIT ARV ER
RAIEHIELTIRERTSENE « 5951 F—EERIEE TR RSt (MBS) Em&&irT (LSB) -

l]]l

MCU RA8876 Destination
or

‘:> RA8877

BTE

Foreground color set blue.

Background color set yellow.

4-36 : BEREERHE
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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 =0

Des_W : image width of Destination (recommend = canvas image width) =2736

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 */

/IMCU_8bit_ColorDepth_8bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(0,2736,0,0,128,128,0x03,0x1c,glmage_1);

or

/IMCU_8bit_ColorDepth_16bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(0,2736,0,0,128,128,0x001f,0x07e0,glmage_1);

or

/IMCU_8bit_ColorDepth_24bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(0,2736,0,0,128,128,0x0000ff,0x00ff00,glmage_1);
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or

/IMCU_16bit_ColorDepth_16bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(0,2736,0,0,128,128,0x001f,0x07e0, Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode 1 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(0,2736,0,0,128,128,0x0000ff,0x00ff00, Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode 2 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(0,2736,0,0,128,128,0x0000ff,0x00ff00, Test);

LCD RHy@EREM:

0,00 Q

B 4-43: BTE MCU Write with Color Expansion
HIEHEOIRREM TSR F A
https://www.youtube.com/watch?v=vtDDdUyp9bs
http://v.youku.com/v_show/id XMTMOMjg4NDU1Mg==.htm|?f=26097383&from=y1.2-3.4.26
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4.5.3: MCU Write with Color Expansion and Chroma key

b4 T BTE HyaT SR 2% - FiZEFiEiE e » [t BTE ThAEHL BTE MCU Write with Color Expansion I
REL-T2AMENY - ShEfTA ABOERME AL (I oRrg #iEie s BTE AUFTE G HE A BV
B A A BOERMER"0" WIALTTRFIN R - I iRFFFERAY HEVERIBACE -

MCU RA8876

or
‘:> RA8877

BTE

Foreground color set blue.

4-44 : TEREFIME

Destination memory v

start address register BTE Function [91h]
[A7h],[A8N],[A9h],[AAR]

Destination image width l
register [ABh],[ACh] BTE Enable [90h]

l

Destaintion X,Y position

Register [ADh]~[BOh]

l

BTE width Register
[B1h][B2h]

l

BTE Height [B3h][B4h]

}

Setting Destination
Color Depth [92h]

I

Check Write FIFO full

MPU write data

Check write data >
BTE width * BTE high

NO

B 4-45: FRfEE

RAIO TECHNOLOGY INC. 76/131 www.raio.com.tw



™
RAIO RA8876 /| RA8877
JERE=rE V1.2
4.5.4: BTE MCU Write With Color Expansion and Chroma key HYJ APl #£ LCD ERVEERER
HE-
A 4-46 EEFIFTAEINY 128x128 E 1y E lE » 753 BTE MCU Write With Color Expansion and
Chroma key ZfjgE » A] DABEHA R EABACRYEIZE - [B 4-47 Bk 4-46 (5 T HThRE1& R ANHY [l
Haplsktn o DUNFAFH o3 Al EHE MCUB8Dit Bil 16bit $2(1 T /i%H API DL s s il -

& 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 =0

Des_W : image width of Destination (recommend = canvas image width) =2736

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)*/

/IMCU_8bit_ColorDepth_8bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(0,2736,0,0,128,128,0xe0,glmage_1);
or

/IMCU_8bit_ColorDepth_16bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(0,2736,0,0,128,128,0xf800,glmage_1);
or

/IMCU_8bit_ColorDepth_24bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(0,2736,0,0,128,128,0xff0000,glmage_1);
or

/IMCU_16bit_ColorDepth_16bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(0,2736,0,0,128,128,0xf800, Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode 1 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(0,2736,0,0,128,128,0xff0000, Test);
or

/IMCU_16bit_ColorDepth_24bpp_Mode 2 /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(0,2736,0,0,128,128,0xff0000, Test);
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(0, 0)

& 4-48 : BTE MCU Write With Color Expansion and Chroma key (w/o ROP)
HIEFEOIREM TSR F A
https://www.youtube.com/watch?v=EiTtAXKwizY
http://v.youku.com/v_show/id XMTMOMjg30ODkyMA==.htm|?f=26097383&from=y1.2-3.4.24
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4.6 :BTE Alpha Blending
=
TEFZHURTIRE > alpha blending J&— 5 [ 5 BLEA e Y B & i 25 [HT_E U IA IR - RAB8T6/RA8B8T7
g ft ThEAG L Alpha Blending HYDIAE » (EFE RN REERZIVRAENR - 5] UGS EI S SURERVEI SR © B 17
JEFHER A E R B BRI (E I - RWEAFIG (A RABB76/RAB877 () Alpha Blending IJAE -

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

RA8877 @
o G—

Source 1

Destination

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

¥

RA8876 / RA8877

JEFARE=THE V1.2

l

Setting BTE height
REG [B3h] [B4h]

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

l

END

l

Setting BTE ROP and
operation REG[91h]

Setting Destination
parameter
REG[ATh]~[BOh]

l

l

Setting Alpha blend
weight REG [B5h]

Sefting 50,51,DT

color depth AND alpha
blending REG[92h]

l

l

BTE enable REG[90h]

Setting BTE width
REG [B1h] [B2h]

l

RAIO TECHNOLOGY INC.

Check STSR
BIT[ 3] 22

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 0 : Start Address = 0, Image Width = 2736, coordinate = (500,300) .
Source 1 : Start Address =0, Image Width = 2736, coordinate = (1024,0) .
Destination: Start Address = 0, Image Width = 2736, coordinate = (1100,400) .
BTE Window Size = 200x200 , alpha = 16 .*/

/IWhen Color Depth = 8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
BTE_Solid_Fill(0,2736,1024,0,0x1c,200,200);
or

/IWhen Color Depth = 16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
BTE_Solid_Fill(0,2736,1024,0,0x07€0,200,200);
or

/IWhen Color Depth = 24bpp
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DMA_24bit(1,0,0,0,1024,640,1024,1966080);
BTE_Solid_Fill(0,2736,1024,0,0x00FF00,200,200);

+
BTE_Alpha_Blending(0,2736,500,300,0,2736,1024,0,0,2736,1100,400,200,200,16);

(1100, 400)

B 4-51: FRJE 0 $£(500,300)%F](699,499) ,3KJE 1 ££(1024,0)F((1223,199) » 1F alpha {5 16 T » {#FH alpha
blending it H &R~ E#I3[(1100,400) ~ (1299,599)] -

E

alpha=0 alpha =8 alpha =16 alpha = 24 alpha = 32
B 4-52: f£A[E alpha level iy EBIHIZRE
Picture mode - Destination data = (Source 0 * (1- alpha Level)l) + (Source 1 * alpha Level);

BEFEEPIRIEN TR EaE:
https://lwww.youtube.com/watch?v=E62IRLS0b48
http://v.youku.com/v_show/id XMTMOMjgwNTg1Ng==.htm|?f=26097383&from=y1.2-3.4.27
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% 5 : Picture In Picture Function

5.1:PIP Window
RA8876/RA8877 1t T RN » SZIE(E & nILAEFIRI(E PIP 1% - PIP g5 R iR mATRE - EE
FRAL(E A E B Rk RARAR E F Bk S B &R L - & PIPL 81 PIP2 S S8 - PIP1 G Z51F PIP2
Pl o
PIP iyl BBV NH REG[2AN]E] REG[3Bh]#i REG[11h]Z¢%E » PIP1 Bl PIP2 S flae e B f7s - il HL
4% REG[10h] Y Bit[4] » %32 REG[2Ah~3Bh]& PIP1 =2 PIP2 {56928 - ififHRARY PIP window Iy
REPTES A TIIREML TR & - PIP (& A/ NSLREAA I B/KSE T A2 4 (B2 R —(E AL » EE AR —(EE
% o

5.2:PIP Windows Settings
—{[ PIP SES I B ELA/ NEH PIP E{GEAG AL ~ PIP Bl - PIP BR XY FEEE ~ PIP [E{5: X/Y &
£~ PIP (V2R ~ PIP (VR Bl s [ E HAVE 75K 5UE - PIPL 81 PIP2 HEHIEEE f7as -
sR1%HR9E REG[10h]Bit[4]5 5% REG[2Ah~3Bh]iZ PIP1 &, PIP2 i1y 8% E -

s ~ - N
Set PIP window Image
Set SEIECE?ES%:‘.,;EBTT or PIP2 Upper-Left corner XIY coordination
REG[34h] ~ REG[37h]
p Y, \
; v | 7 .
Set select configure PIP1 or PIP2 Set PIP window Width
Color Depth ;
REG[11h] Bit [3:0] REG[38h] ~ REG[3%h]
A

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

v v

Set PIP1 I PIP2Z window
Enable { Disable
REG[10h] Bit 7 Bit 6

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

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

'

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

5-1: HtEE
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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:

RABB76 / RAB877 & (H FH & nI LAE I RI(E PIP i - PIP Higg A S PeimiALhee - e it f &5 R
& 5 &k SEEBRER L - & PIP1 B PIP2 FHEEN - PIP1 &85 PIP2 2 | - E{EEAEA R E
HEREESILER PIP ES{EHIAE -

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.

)

#P: (DMA TRER O HR2EE=5)

/IWhen color depth = 8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
DMA_24bit(1,0,1024,0,400,154,400,3932160);
DMA_24bit(1,0,1024,154,400,154,400,3993760);
Or

//IWhen color depth = 16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
DMA_24bit(1,0,1024,0,400,154,400,4055360);
DMA_24bit(1,0,1024,154,400,154,400,4178560);
Or

/IWhen color depth = 24bpp
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
DMA_24bit(1,0,1024,0,400,154,400,4301760);
DMA_24bit(1,0,1024,154,400,154,400,4486560);
+

PIP(1,1,0,1024,0,2736,100+i,100,400,154);
delay_ms(3);
PIP(1,2,0,1024,154,2736,100+i,400,400,154);
delay_ms(3);
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for(i=0;i<500;i++)

{

PIP(2,1,0,1024,0,2736,100+i,100,400,154);

delay_ms(3);

PIP(2,2,0,1024,154,2736,100+i,400,400,154);

delay_ms(3);

}

FB2 1: FIFH DMA THEE¥ =Rt iE~E 5 SR A RA8876/RA8877 Ky SDRAM H

% RA - o mERHERRBERAE
I RAIO Technology Inc.

RA' o IERIEIRAEIRAR
I RAIO Technology Inc.

B 5-3 :Write wanted display data into SDRAM
B2 2 3TH PIP window F&7< » SEHEFE(100,100 ) BIR: (100,400)

= WEN R GERAT
(100, 100) RA' RAIO Technology Inc.

RA' o WEEHERRBEIRAT
I RAIO Technology Inc.

IR AHRAR
RAIO Technology Inc.

(10 #
L b

RA 2 Efh RS B IRAR
I RAIO Technology Inc.

B 5-4: BABLPIP1 DIK PIP2
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HEE 3 K8 PIP1 82 PIP2 AYREE

(1024, 0)
@)
(0, 0) H InfhEHER A RRAR
0O i} R AT " RAI RAIO Technology Inc.
A1 LA R EIRAR
(100, 100) RA' RAIO Technology Inc. RAIO Tec?mologyTnc. [RABBTE/RABETT PIPL |
1024, 154
| RABBT6/RABRTT PIPI | [RABT6/RABSTT PIPI | ( )
RA' WiERHEIRBERAR
f I RAIO Technology Inc.
-
F _'JI - | RABR76/RABR?T PIPZ |
P -
il —
(100, 400) P T
o : Lo v < 2
RA' IntERHERBERAR 3 WERHERBERAR :
I RAIO Technology Inc. I RAIO Technology Inc. | |

&
| RABRT6/RABRTT PIP2 | -~

Al RERE T EL
| ) 5

B 5-5: K& PIP Window HYEE4eAr B2 XE M (E PIP Window FVEERAIE -

[RABRT6/RARRTT PIP2 |

B4 BIRAVREUREE

(1024, 0)
0,0 °

RA H InfhRHEIR R BEIRAR
I RAIO Technology Inc.

: ) ORA- o SRR R ERAE) RABRTO/RARRTT PIP1
- I RAIO Technology Inc. | ‘
b (1024, 154)

H InfERHERBERAT
| RAIO RAIO Technology Inc.

- -

F_,.-* - [RABRTG/RARRTT PIPZ |
-

e -"'F‘

‘ RABRT6/RABRTT PIP1 ‘

£ o -
HihRHERHEIRAT
RAIO Technology Inc.

-
| RABRT6/RABRTT PIP2 | -

9

[ 5-6: Ei PIP1 DR PIP2 Hy3E&SfirE E(600,100)81(600,400)
EEEEEA TSR EeE:

https://www.youtube.com/watch?v=L70iac9Vnag0

http://v.youku.com/v_show/id XMTMOMzOxMjA1Ng==.htm|?f=26097826&from=y1.7-3
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BAE | XF
RABB76/RA8877 m[ 7 HEFATEFHE AN » 77 RN BN » W EE 7 f% ISO/IEC 8859-1/2/4/5 FEF AL -
HNER IR EiBEE A E] (Genitop Inc) HYERS> #2517 ROM » RS2 4% 2% B e sl AU EEAE YR > 41 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, 1SO-8859 [l &z GB2312 Extension %55

RA8876/RA8877 Hy L5y A 1] 73 Ry T A

1. NEF .
2. SR 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

RA8876/RA8877 N7k 8x16,12x24,16x32 EhfJ ASCII A ROM » F2t{d FZ & HENT = B E4RiE
(Code) iy AL o NN FEES7 4% ISO/IEC 8859-1/2/4/5 4RAHAAE » Lo - (& T LIZE# REG[D2h~D4h]
BT HTRBIE - DUNEM REG[DSh~D7h] BEEFREIE » TR ANIEFHE2E NE:
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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

RAIO TECHNOLOGY INC. 92/131 www.raio.com.tw



RAIO’ RA8876 /| RA8877

MR rE V1.2

%% 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\

| @y | )

olt Ty >< u[:-}

RO | D T :

S | (O | Tl [T the | T

c A | CodT] e WA

vt | g [ ] ¢ | K
{20 |20 | N | N

-
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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]
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% 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

RAIO TECHNOLOGY INC. 95/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877

JEFARE=THE V1.2

NI ROM
RA8876 / RAB877 14151 ROM 1 ST K [FIfE FIFR (L T 3F 28548 - Ih EFH A 8280 ] (Genitop
Inc) fy¥p 4y &% 5% ROM » 4% S 4R 95 & GT21L16TIW - GT30L16U2W - GT30L24T3Y -
GT30L24M1Z -~ GT30L32S4W - GT23L24F6Y - GT23L24S1W - fRIEREIME S » T T REITA/N -
Hri 1 16x16 ~ 24x24 ~ 32x32 DR S TEA [F B A FREA/N < RAIATERIAAT I 25 -

6.1.1:GT21L16T1IW

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

GB12345 .
GB18030 BIG5 ASCII UNI-jpn JIS0208
Normal V V \Y/ \Y/ \
Arial \Y
Roman V
Bold V
Latin Greek Cyrillic Arabic
Normal \Y \ \
Arial \Y V V \Y
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.2:GT30L16U2W
® Reg[CEh][7:5]: 001b
® Character height: x16
Allowed character sets & width:
UNICODE ASCII Latin Greek Cyrillic Arabic 2823.12
pecial
Normal \ \Y \ \ \ \Y
Arial Vv \Y \Y \Y \Y
Roman Vv \Y
Bold

*Arial & Roman is variable width.
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6.1.3:GT30L24T3Y
® Reg[CEh][7:5]: 010b

® Character height: x16
Allowed character sets & width:

GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \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 \%
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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RAIO™

® Character height: x32
Allowed character sets & width:

RA8876 / RA8877

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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JEMfEArE V1.2

6.2:7F LCD B

6.2.1: NEF .

RA8876 / RA8877/#8x16,12x24,16x32E5ASCIIF T ROMER (5 F & 58 5 (#y 5 = FEs E4mt% (Code) i A
NF o NEEFELIE TISO/IEC 8859-1/2/4/5H 4T 45 -

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 = 1000

Y_H : active window height = 1000

FontColor : Set Font Color = 0xe0(8bpp) ~ 0xf800(16bpp) ~ OxffO000(24bpp)

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

Select_Font_Height WxN_HxN_ChromaKey_Alignment(24,4,4,0,0);

+

//When Color Depth = 8bpp

Print_Internal_Font_String(0,0,1000, 1000,0xe0,0x1c, "adfsdfdgfhhgfh");

Or

/IWhen Color Depth = 16bpp

Print_Internal_Font_String(0,0, 1000, 1000,0xf800,0x07e0, "adfsdfdgfhhgfh");

or

/IWhen Color Depth = 24bpp

Print_Internal_Font_String(0,0, 1000, 1000,0xff0000,0x00ff00, "adfsdfdgfhhgfh");

EEHRERER
(0,0

& 6-4 PNETFHE
HIEHEOIRREM TSR R A
https://www.youtube.com/watch?v=gIfE764Y|t8
http://v.youku.com/v_show/id XMTMOMzUSMDAwWMA==.htm|?f=26097369&from=y1.2-3.4.12
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6.2.2: 1B BIMNIFEE A Bigh F &

RA8876 / RA8877 (y/MEl&#%1] ROM 7 M $1A [F] fE FHFR L T3 2187 AG - Ih/ M EAEA R HEE A F] (Genitop Inc)
(055 B3 512 ROM » B S4RSEE 4 GT21L16TIW ~ GT30L16U2W « GT30L24T3Y + GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {EA [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 ~ 24x24 -
32x32 DA B TEAR E TR TSR/ -

S (EE AR HE [ T RA8B876/RA8877 SN S5 52 Ak FIE I HY Bigs AYF & -

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
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)

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 alignment

X : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H: active window height = 1000

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%/

Select_Font_Height WxN_HxN_ChromaKey_Alignment(24,4,4,0,1);

+

Print_BIG5String(3,0,0,0,1000,1000,0xe0,0x1c,"¥g{GFHY 123456"); //When Color Depth = 8bpp

or

Print_BIG5String(3,0,0,0,1000,1000,0xf800,0x07e0," ¥@{afHz 123456"); //When Color Depth = 16bpp
or

Print_BIG5String(3,0,0,0,1000,1000,0xff0000,0x00ff00," ¥#{aF}E 123456"); //When Color Depth = 24bpp

(0,0

6-5 EBINTFERA Bigh F&

BEFEE PR EA TR EEE:
https://lwww.youtube.com/watch?v=PsvEkDoTam4
http://v.youku.com/v_show/id XMTMOMzIOMzAOOA==.htmI|?f=26097369&from=y1.2-3.4.1
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6.2.3: B BYNRFEEE A GB2312 7

RA8876 / RA8877 (y/MEl&#%1] ROM 7 M $1A [F] fE FHFR L T3 2187 AG - Ih/ M EAEA R HEE A F] (Genitop Inc)
HIER 5y 2 F 7R ROM » STHE7E 4R E a4 GT21L16T1IW ~ GT30L16U2W + GT30L24T3Y » GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {EA [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 ~ 24x24 -
32x32 DA B TEAR E TR TSR/ -

EEEMAER T EZEH T RA8876/RA8877 SNl ERF T EEARFIEN L GB2312 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_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 alignment

X : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H: active window height = 1000

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%/

Select_Font_Height WxN_HxN_ChromaKey_Alignment(24,4,4,0,1);

+

Print_ GB2312String(3,0,0,0, 1000, 1000,0xe0,0x03, "#H{GRHE 123456"); //When Color Depth = 8bpp
or

Print_GB2312String(3,0,0,0, 1000, 1000,0xf800,0x001f, "FfaFHs 123456"); //When Color Depth = 16bpp
or

Print_GB2312String(3,0,0,0, 1000, 1000,0xff0000,0x0000ff, "¥g¢EFHy 123456"); //When Color Depth =
24bpp

(0,0

6-6: EHINTFEERA GB2312 Ff
BRI TSR F EaS:
https://www.youtube.com/watch?v=52i0WDG65j0
http://v.youku.com/v_show/id XMTMOMzI1MTI1Ng==.htm|?f=26097369&from=y1.2-3.4.3
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6.3.4: FEBINTFEE A GB12345 £ &

RA8876 / RA8877 (y/MEl&#%1] ROM 7 M $1A [F] fE FHFR L T3 2187 AG - Ih/ M EAEA R HEE A F] (Genitop Inc)
HIER 5y 2 F 7R ROM » STHE7E 4R E a4 GT21L16T1IW ~ GT30L16U2W + GT30L24T3Y » GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {EA [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 ~ 24x24 -
32x32 DA B TEAR E TR TSR/ -

EEEMAER T EZE T RA8876/RA8877 SNl EF T ARFIEN L 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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)
#H

Select_Font_Height WxN_HxN_ChromaKey_Alignment(24,4,4,0,1);

+

Print_GB12345String(3,0,0,0, 1000, 1000,0xe0,0x03,"##{GFH&L 123456"); //When Color Depth = 8bpp

or

Print_GB12345String(3,0,0,0, 1000, 1000,0xf800,0x001f, "¥#fEFfH% 123456"); //When Color Depth = 16bpp
or

Print_GB12345String(3,0,0,0, 1000, 1000,0xff0000,0x0000ff, "##{GFHE 123456"); //When Color Depth =
24bpp

(0,0)

6-7: EBINRFERA GB12345 F&
BRI TSR F EaS:
https://iwww.youtube.com/watch?v=ZBtAyVDFTIM
http://v.youku.com/v_show/id XMTMOMzc3NDU2MA==.htm|?f=26097369&from=y1.2-3.4.13
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6.3.5: FEiBIMNERFEE A Unicode £ &5

RA8876 / RA8877 (y/MEl&#%1] ROM 7 M $1A [F] fE FHFR L T3 2187 AG - Ih/ M EAEA R HEE A F] (Genitop Inc)
HIER 5y 2 F 7R ROM » STHE7E 4R E a4 GT21L16T1IW ~ GT30L16U2W + GT30L24T3Y » GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {EA [FIHVEE in » EHRE T-REIRY A/ Hrp & 16x16 ~ 24x24 -
32x32 DA B TEAR E TR TSR/ -

EEEMAER T EZE T RA8876/RA8877 Sl &5 EEAKFIEN L Unicode HyT-&

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)*/

)

#H

Select_Font_Height WxN_HxN_ChromaKey_Alignment(24,4,4,0,1);

+

/IWhen Color Depth = 8bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xe0,0x1c,L" ik & —E 8 57 6 f2 5");

Or

/IWhen Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xf800,0x07e0,L" #t/rE&MTdt i &7t — 8 5% 6 #~ 5");
Or

//IWhen Color Depth = 24bpp

Print_UnicodeString(3,0,0,0,1000,1000,0xff0000,0x00ff00,L" #/18&/Tdk i & 75— 8 9% 6 > 5");

(0,0

6-8: ERIMNBFER A Unicode £
HIREOIEREA TSR H EaS:
https://www.youtube.com/watch?v= JXyUwtpYkk
http://v.youku.com/v_show/id XMTMOMzM5NDKkwMA==.htm|?f=26097369&from=y1.2-3.4.8
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% 7% : PWM (Pulse Width Modulation)

RAB87675 24116 ERF &5 © EMFER0FI1 LANRE R (PWM) ThAE - RS0 R A — (st - HAR
PAK B -

ERFERORI 1A —(E3t A8 TTHITH RS (prescalar) - FHEER 258 —(ERARIRIEES - (e L 4ME R ErFR
FAfESE (1> 12> 14F11/8) -

fix %2 #timer count buffer (TCNTBN) HIAEHFEPWMis H A8 AR ] LUK A1 Hitimer compare buffer (TCMPBn)iY
EACHETHRE R AR (PWM) - EEAE—ERREAAR: - SFAAELE A Ty IRH:

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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83 PR
SRR TR SRR I S SRR ARG - TSR AR AE Pl & E D RS SR UTHA R 5 4% - IS (B DA o] DASR LSRR FEAT - 8] 8-3 #H
TR RN FEFI RS - RABST6 BRIES M EREFEK - CACLE KIN[4:0] PYEEFENH -

KiN4g S G it ke
w3
KIN2
KIM
| kN
RA8876
KOUTD | ~
) N A B
KOUT1 ~ir N A
| . | ™
KoUT2 ~ir g Br
il V| - N
KOUT3 ~ir N A @
A | - N
KOUT4 v ~gr ~Br
b ) | N

8-3 : Key-Pad Application

8.1 A HIRIF T2\
RABB76 Sl s 23R B4 T

B %571k 5x5 GRAR A

Key-Scan EA R LA HEFHAZR B AR -

AR RAZ SRR

SRS RIRIRE

GER AI[EIRHE 2 (B B0E 2% 3 (EiE ((H/2 3 e AERE 907 Fk1)
5. H{E AT ACIARE £o350

Ea

KSCR Z BT HAVIREE 785 - B F st B T AR AT e R HIRRS - AOHURERFE ~ HUBSER
HRERIE - MR AT T (EHE WA LUEB TETSH - ££ KSCR2 bit1~0 40§k H A% TV H -
PR E I AT LUE BT KSDR 15 2% 6 -

& : “Normal key” J&f£ LIHUBRIRF ] R AR B HEe MR SRRV N E T/ - “Long Key” RAINEAERFZ5#HL
B T A SRR R SRS T HEB T - Joed: "Normal Key" A &4 “Long Key” » HIFERLLE L
FEBAEA -

% 8-1 £ "Nnomal Key” T2 BLIE I FEHEAVEINE - 4% FEVIZH RIS & 7 KSDRO~2 - {IFERIFH
% e - MIFREAEE "Long Key” » iHHBHIEISEF 8-2 -
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2% 8-1: Key Code Mapping 3 (Normal Key)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | O0Oh | 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)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Koutl | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | Alh | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | Clh | C2h | C3h | C4h

W NS o BA = (AR e Y {EF KSDRO » KSDR1 B KSDR2 ={##{Fesd o J3 s ATy 7=
By B R o SR BN Y o T L SR E P 4ERE - 552 YT
TEAH[EIRS RS2 T $HE 0x34, 0x00 and 0x22 » 1F KSDRO~2 {417 =040 T

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

DL_EFries S it e /484 T

7 8-3: Key-Scan Relative Registers

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

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

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

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

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

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

AR frtitfE (Key-Scan) » R ] LAE A M YT 2t A SR R

1) Software check method: &% Key-scan HYJREE(E (status) » SRIGHIEEHEHE T -
2) Hardware check method: HFETRGHIE G AEEETL T -
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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 -

BEAh > RABBT76 £ & B iHz( | S01% "Key-stroke wakeup * » &8 FHREE SERAR » (L% MBS ES 1] LIk RAB876
FHIEARCHE P IAEE © By TARAIARESE(F - MPU w] DUE G HE = Kty RAB876 HyhETE AL -

DL FERIR e e iR s UE AR B A

1. @A

Enable Key Scan (KS) Exscute Function
(REG[01]1B5=1)
l h
Clear KS status
(REG [0Ch] B2 =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)

E= i

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/x Keycode fyBH D = Hf
BackGroundColor:#i7~ Keycode 1yE & = HR

Example:

AT T = (B

e KinQs| Kin1s| Kin2<| Kin3d«¢| Kind«
Kout0-[(00h-)| 01h- | 02he | 03h- | 04he
Kout1s| 10he [(11h2 | 12he | 13he | 14he
Kout2-| 20h- | 21h- | 22h- [23h> | 24h-
Kout3+| 30h- | 31he | 32h- | 33h- | 34h«
Koutde| 40h- | 41he | 42he | 43h- | 44he

LCD BnEm:

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 RA8876_PLL (void)

{

//SCLK Setting :

LCD_RegisterWrite(0x05,0x04); /IPLL Divided by 4
LCD_RegisterWrite(0x06,0x1b);

/* SCLK = {(10MHz/(0+1)) * (0x1b+1) } / 2°= 70Mhz

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 OQutput 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(0x07,0x02);
LCD_RegisterWrite(0x08,0x1b);

/* MCLK = {(10MHz/(0+1)) * (Ox1b+1) } / 2" = 140MHz

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);
LCD_RegisterWrite(0x0a,0x27);

/* CCLK = {(10MHz/(0+1)) * (0x27+1) } / 2° = 100MHz

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 RA8876_Select SDRAM(void)

{

/I W9812G6JH Initial Parameter

/*

*/

/*

*/

/*

LCD_RegisterWrite(0xe0,0x29);

REG[EOh] SDRAM attribute register

Bit[7] SDRAM Power Saving type

0: Execute power down command to enter power saving mode
1: Execute self refresh command to enter power saving mode
Bit[6]SDRAM memory type (sdr_type)

Ob: SDR SDRAM

1b: mobile SDR SDRAM

Bit[5]SDRAM Bank number (sdr_bank)

0b: 2 banks (column addressing size only support 256 words)
1b: 4 banks

Bit[4:3]SDRAM Row addressing (sdr_row)

00b: 2K (A0-A10)

01b: 4K (A0-A11)

1Xb: 8K (A0-A12)

Bit[2:0]SDRAM Column addressing (sdr_col)

000b: 256 (A0-A7)

001b: 512 (AO-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, A11)

1XXb: 4096 (A0-A9, A11-A12)

LCD_RegisterWrite(Oxe1,0x03); /ICAS:2=0x02 » CAS:3=0x03

REG[E1h] SDRAM mode register & extended mode register

Bit[7:5]Partial-Array Self Refresh (sdr_pasr)
Only for mobile SDR SDRAM

000b: Full array

001b: Half array (1/2)

010b: Quarter array (1/4)

011b: Reserved

100b: Reserved

101b: One-eighth array (1/8)

110b: One-sixteenth array (1/16)

111b: Reserved

Bit[4:3]To select the driver strength of the DQ outputs (sdr_drv)
Only for mobile SDR SDRAM

00b: Full-strength driver

01b: Half-strength driver

10b: Quarter-strength driver

11b: One eighth-strength driver
Bit[2:0]SDRAM CAS latency (sdr-caslat)
010b: 2 SDRAM clock

011b: 3 SDRAM clock

Other: reserved

LCD_RegisterWrite(Oxe2,0x8c);
LCD_RegisterWrite(0Oxe3,0x08);
REG[E2h] ~ [E3h] SDRAM auto refresh interval ([E2h] = Low byte ~ [E3h] = High Byte)
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W9812G6JH — 4K Refresh Cycle / 64ms — 1Refresh Cycle / 15.625us
RA8876 MCLK = 140MHz — 1 Cycle = 7.14ns
Refresh interval = 1Refresh Cycle Time / 1 MCLK Cycle Time = 15.625us / 7.14ns = 2188 = 88Ch

LCD_RegisterWrite(0Oxe4,0x01);

[E4h] SDRAM Control register

Bit[7:6]Length to break a burst transfer

00: 256

01: 128

10: 64

11: 32

Bit[5]SDRAM bus width select

0: SDR SDRAM 16bits bus

1. SDR SDRAM 32bits bus //It has higher priority than 16bits parallel MPU bus.

Bit[4]XMCKE pin state

Current XMCKE pin state, this bit is used for Read Only.

0: SDR memory clock disable

1. SDR memory clock enable

Bit[3] Report warning condition

0: Disable or Clear warning flag

1: Enable warning flag

Warning condition are memory read cycle close to SDRAM maximum address boundary (may over maximum
address minus 512 bytes) or out of range or SDRAM bandwidth insufficient to fulfill panel’s frame rate, then this
warning event will be latched, user could check this bit to do some judgments. That warning flag could be cleared
by set this bit as 0.

Bit[2]SDRAM timing parameter register enable (SDR_PARAMEN)

0: Disable SDRAM timing parameter registers

1: Enable SDRAM timing parameter registers

Bit[1]Enter power saving mode (sdr_psaving)

0 to 1 transition will enter power saving mode Default 0

1 to O transition will exit power saving mode

Start SDRAM initialization procedure (sdr_initdone)

An 0 to 1 transition will execute SDRAM initialization procedure.

Read value ‘1’ means SDRAM is initialized and ready for access.

Default 0 ,Set to 1 to Start SDRAM initialization

Check_SDRAM_Ready(); /IRead Status for checking SDRAM is ready or not
Delay_ms(100);
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it$% 3 LCD initialization:
B116XWO03 (Resolution 1366X768):
Parameter Symbol Min. Typ. Max. Unit
Frame Rate - 60 - Hz
Clock frequency 1/ Teock 65 69.3 80 MHz
. Period Ty 776 793 1000
Vertical
] Active Tvp 768 Tiine
Section
Blanking Tye 8 25 180
. Period Ty 1396 1456 2000
Horizontal
] Active Tun 1366 Tk
Section
Blanking Tue 30 a0 634
B116XWO03 Timing
TeLock Input Timing Definition ( DE Mode)
fe——
DOTCLK
Iggg )\; wal ‘\/%,\ Pixel /\\ Pixel \/ P|>:el \f Plxel /\ Pixel \\ - \ Pixel "ﬂ/
DE . »ie -
THEl THD
« |
Tw
T 2 |
| i
. ——1 | | gl | |
I |
= 3 { Tup
l I i : >
! T Lo}

Clock Frequency = SCLK = 70MHz

Tup = Horizontal display width = 1366

Tus = Horizontal non-display period(Back porch) + HSYNC Start Position(Front porch) =34 + 56 = 90
Tvp = Vertical Display Height(Line) = 768

Tys = Vertical Non-Display Period(Back porch) + VSYNC Start Position(Front porch) = 13 + 12 =25
void Initial_AUO1366x768(void)

{
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DE_PCLK_Rising(); //PDAT, DE, HSYNC etc. Panel fetches PDAT at the rising edge of PCLK
PDATA_Set RGB(); /[Parallel XPDAT[23:0] Output Sequence is set as RGB
DE_High_Active(); //Set XDE Polarity worked as High active.

/[Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR Maximum value cannot over 2048
/[Horizontal display width(pixels) = (Oxa9+1) * 8 + 6 = 1366

LCD_CmdWrite(0x14); //[HDWR//Horizontal Display Width Setting Bit[6:0]
LCD_DataWrite(0xA9); /[Horizontal display width(pixels) = (HDWR + 1)*8
Delay _us(100);

LCD_CmdWrite(0Ox15); /[Horizontal Display Width Fine Tuning (HDWFT) [3:0]

LCD_DataWrite(0x06);
Delay us(1);

/[Horizontal non-display period(Back porch) = (HNDR + 1) * 8 + HNDFTR = (2+1)*8 + 6 = 34

LCD_CmdWrite(0x16); //[HNDR//Horizontal Non-Display Period Bit[4:0]
LCD_DataWrite(0x02); /Horizontal Non-Display Period (pixels) = (HNDR + 1)*8
Delay _us(100);

LCD_CmdWrite(0x17); //[HNDR//Horizontal Non-Display Period Bit[4:0]
LCD_DataWrite(0x0a); /[Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]

Delay _us(100);

/IHSYNC Start Position(Front porch) = (HSTR + 1)*8 = (0x06 + 1)*8 = 56
LCD_CmdWrite(0x18); /I[HSTR//HSYNC Start Position[4:0]
LCD_DataWrite(0x06); /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); /IHSYNC Pulse Width(HPW) [4:0]
LCD_DataWrite(0x00); /IHSYNC Pulse Width(pixels) = (HPW + 1)x8
Delay _us(100);

/IVertical Display Height(Line) = VDHR + 1 = (512 + 255 ) +1 =768

LCD_CmdWrite(0Ox1A); /IVDHRO //Vertical Display Height Bit[7:0]
LCD_DataWrite(0xff); /IVertical Display Height(Line) = VDHR +1 = 255
Delay us(10);

LCD_CmdWrite(0x1B); /IVDHR1 //Vertical Display Height Bit[10:8] = 512
LCD_DataWrite(0x02); /IVertical Display Height(Line) = VDHR + 1
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Delay _us(100);

/IVertical Non-Display Period(Back porch) = (VNDR +1) = (0 +0x0c) + 1 =13

LCD_CmdWrite(Ox1c); /IVNDRO //Vertical Non-Display Period Bit[7:0]
LCD_DataWrite(0x0c); /IVertical Non-Display Period(Line) = (VNDR + 1)
Delay _us(100);

LCD_CmdWrite(0Ox1d); /IVNDR1 //Vertical Non-Display Period Bit[9:8]
LCD_DataWrite(0x00); /IVertical Non-Display Period(Line) = (VNDR + 1)

Delay _us(100);

/I VSYNC Start Position(Front porch) = (VSTR + 1) = (0x0b + 1 )=12
LCD_CmdWrite(Ox1e); /IVSTRO //VSYNC Start Position[7:0]
LCD_DataWrite(0x0c); IIVSYNC Start Position(Line) = (VSTR + 1)
Delay _us(100);

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

LCD_CmdWrite(Ox1f); /IThe pulse width of VSYNC in lines.
LCD_DataWrite(0x00); IIVSYNC Pulse Width(Line) = (VPWR + 1)
Delay us(100);
}
ATO70TN92 Timing :
Item symbol value 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

RAIO TECHNOLOGY INC. 123/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877

JEFARE=THE V1.2

HS-
DCLK.

(HV Mode) . ,
RO~R7- ; (RYRY R R ._'}{._'ii'.;'é n... TAENVEMENENE .;_'...'.'...';,
GO~GT7. - EENEEEEEEE) (SN = == ===
BO~B7. {8)(B\B)YBYB)B)(BYB) = VNNV TN ;
RO~R7. { (RYRYRYVRYRYRYRYRY =) ENVEENDVENTNENE
GO~GT. ; G EYE ey X Y=
BO~B7- X 1‘?4\; X ? s'; -; |'.; u‘; ‘? ;:
(DE Mode)

DE+' P . ¢ — . X. :

Horizontal Input Timing Diagram
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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
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LCD_CmdWrite(0x14); //[HDWR//Horizontal Display Width Setting Bit[6:0]
LCD_DataWrite(0x63); /[Horizontal display width(pixels) = (HDWR + 1)*8
delay _us(100);

LCD_CmdWrite(0Ox15); /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); //[HNDR//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);

/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); //[HSYNC Start Position(PCLK) = (HSTR + 1)*8
delay _us(100);

/IHSYNC Pulse Width(pixels) = (HPW + 1)x8 = (0 + 1)*8 = 8

LCD_CmdWrite(0x19); /I[HPWR//HSYNC Polarity ,The period width of HSYNC.
LCD_DataWrite(0x00); //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(0Oxdf); /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)
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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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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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When color depth = 8bpp
IcdPutString8x12(0,0,0xe0,0x00,0,"sdfs6+55");
lcdPutString16x24(0,100,0x1c,0x00, 0,"sijsojfe565");
lcdPutString32x48(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");
lcdPutString32x48(0,200,0x001f,0x0000,1," sdjlfw5464ewr");
When color depth = 24bpp
lcdPutString8x12(0,0,0xff0000,0x000000,0,"sdfs6+55");
lcdPutString16x24(0,100,0x00ff00,0x000000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x0000ff,0x000000,1," sdjlfw5464ewr");

RA8876 / RA8877

JEFARE=THE V1.2

B o |
B coicscs

©:209 ¢ sdjlifw5464ewr

8-1: HEFEH~EE

RAIO TECHNOLOGY INC. 131/131

www.raio.com.tw



