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FE

TFEM S > B B M40 CFERE Y RA8B876/RA8877 HUTIAE - A MCU &l E A BZE /R ERHm ARS - %
falE 4 -~ DMA(Direct Memory Access) ~ BTE(Block Transfer Engine) ~ PIP(Picture in Picture) ~ 75K,
PWM(Pulse Width Modulation)Zhge. .. 55 » ALHR LR 2 LLDhRERYE FIFE =/ i

E—FfldA  ICFRZAT Userdef.h 2 (EfE 2/ > FAECANVERER - BEEEFT(H AT MCU EER/ 1 EiliE - SDRAM -
LCD Panel- MCU ZERES A BEEE RS R AR - £ FEEH PLL :2%E{H(SDRAM CLK - Core CLK - Pixel CLK) -
SEAHAYERIHELEE 2 - 40 PLL initialization ~ SDRAM initialization = LCD initialization » %522 (t$% 1/2/3 HYEREH -

MCU :FE:R T EfxE:RA8876/RA8877 #2{it T Parallel 8080 ~ Parallel 6800 ~ SPI-3 wire ~ SPI-4 wire ~ |IC FH Ff&#
MCU &S M A E

SDRAM:RA8876/RA8877 7% SDRAM 1% & K/NMF:16Mb ~ 32Mb - 64Mb ~ 128Mb ~ 256Mb ~ 512Mb -
MCU et A\ SRR el AAR =

8-bit MCU, 8bpp mode ~ 8-bit MCU, 16bpp mode -~ 8-bit MCU, 24bpp mode ~ 16-bit MCU, 16bpp mode -

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

AR RAB876/RA8877 FILIAL HYMEEIETH » AERUR ESRZ TS -

PLL £%5E{E(SDRAM CLK ~ Core CLK - Pixel CLK):SDRAM CLK(# A 166MHz) ~ Core CLK(& A 120MHz) - Pixel
CLK(iz kX 80MHz) -

SDRAM CLK > Core CLK

£ 16 fir e 1E i T Core CLK > 1.5*Pixel CLK

£ 24 fireZEE L T Core CLK > 2 * Pixel CLK

HIEHEGIRE T 5 F A

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

http://v.youku.com/v_show/id XMTMO0MzQyMzgyMA==.htmI?f=26097830&from=y1.7-3
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FEFIRZ =/ E V1.4
F£—E: MCU &R} A R~ &R A=
AL

RA8876 / RA8877 #Zft/~fEiH %S MCU ¥} SDRAM &R 5 A
1.8-bit MCU +Ta, 8bpp color depth mode (RGB 3:3:2)
2.8-bit MCU 7T, 16bpp color depth mode (RGB 5:6:5)
3.8-bit MCU 4], 24bpp color depth mode (RGB 8:8:8)
4.16-bit MCU 4], 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU )1, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU )1, 24bpp color depth mode 2 (RGB 8:8:8)

A EE BT B (o 5 i SR B e (5 P 2B AR
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1.1.1:8-bit MCU 7, 8bpp color depth mode (RGB 3:3:2)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Rol Rob Rob Gol Gob Gob Bol Bob

|G| (wN

Z 1: 8-bit MCU, 8bpp mode ZFHRIHE,
API :
{5 8 bits MCU /M LLK: 8bpp color depth. MCU E&#lZE] 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

)

#H -
MPU8_8bpp_Memory_Write(0,0,128,128 ,gimage_8);
MPU8_8bpp_Memory_Write(200,0,128,128 ,gimage_8);
MPU8_8bpp_Memory_Write(400,0,128,128 ,gimage_8);
glmage_8 ZA/]\ 128x128 HIEE - #&=(/ MCU 8 firjT /i - T2 8 firjuhifTEA -
LCD BronEE:
(0, 0) (200, 0) (400, 0)

B.EB.EB
CH CW C

B 1.1 : {§F 8 bits MCU 1)ELLE 8bpp color depth. MCU E&#Z] SDRAM.
EFEEGIEREN THIR R HaE:
https://lwww.youtube.com/watch?v=xE5p9JqTKzQ

http://v.youku.com/v_show/id XMTMOMzczMjE5Mqg==.htmI?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 | Bit1 | Bit0
1 Go4 Go‘i GoZ Bo/ Bob Bob Bo4 Bcf5

olg|hlw
E
£l
o
By
o
By
B
B
o
©
©
o
©
o

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

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

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

,unsigned short h //height

,const unsigned char *data //8bit data

)

Hif:
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 2K\ 128x128 (EE - #5=\F MCU 8 fiLT/ A - 2k 16 fLTHFATER

LCD BnnEH:

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

BC BC BC

B 1.2 : {EF 8 bits MCU /ALK 16bpp color depth. MCU &Kz SDRAM.
EFEEFIEREA TFIR R EE:
https://lwww.youtube.com/watch?v=xE5p9JqTKzQ
http://v.youku.com/v_show/id XMTMOMzczMjE5Mqg==.htmI?f=26097398&from=y1.7-3
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1.1.3 :8-bit MCU 7}, 24bpp color depth mode (RGB 8:8:8)

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

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

% 3: 8-bit MCU, 24bpp mode EX} &=
API :

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

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

,const unsigned char *data //8bit data

)

#afi:

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 2/ 128x128 KB & - 87\ % MCU 8 firyT /i » i 24 L yTheAEH -

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

B.HB . .WB
CH CW C

1.3 : {#FH 8 bits MCU 1/MAEILA K 24bpp color depth. MCU E&5k[%] SDRAM.
EFEEPIERIEN TR A H4E:
https://www.youtube.com/watch?v=xE5p9JqTKzQ

http://v.youku.com/v_show/id XMTMOMzczMjE5Mqg==.html?f=26097398&from=y1.7-3
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1.1.4:16-bit MCU /)1, 16bpp color depth mode (RGB 5:6:5)

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

1 Ro’ Rob Rob Ro4 Rod Gol Gob Gob Go4 Go‘i GoZ Bo/ Bob Bob Bo4 Bcf5

o|o|h~|w
~
X
£
o
Pyl
£
o
-
X
£
of
@
i
@
IN
o
@
IN
o
@
~
=
@
~
o
@
IN
N
vs)
I
N
o
I
o
o
I
o
vs]
I
=
o
I
of

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

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

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

,unsigned short h //height

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

Hafi:

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 2K/ 128x128 HYEE - #&= 5 MCU 16 fiL7T /M » 2% 16 fLThRfER -
LCD BnnEH:

(0,0)

B 1.4 : {&FH 16 bits MCU /"E LK 16bpp color depth. MCU ZE &4 2] SDRAM.
EFEEFIEREA TFIR R HE:
https://lwww.youtube.com/watch?v=xE5p9JqTKzQ
http://v.youku.com/v_show/id XMTMOMzczMjE5Mqg==.htmI?f=26097398&from=y1.7-3
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1.1.5 :16-bit MCU 1)-1i, 24bpp color depth mode 1 (RGB 8:8:8)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 G L & | G | G || G || ©s Go | G | By | BY | BY | B | B | Bz | By | BY
2 B, B’ B, B, B, BZ | B | BY | R/ | R° | R | R | R | R | Ry | R
3 R1I R1b R1:J R14 R1\s R1Z R11 R1U G1I G1b G1b G14 G1d G1Z G11 G1U
4 & & & | & | & | G G, | GX | BY | BY | BY | BY | BY | B | B, | BY
5 By’ By By By By B | By | BY | R/ | R° | RS | R | RS | RZ | R | RY
6 Ry’ R R Ry Ry Ry | R' | Ry [GY | G |G |G |Gy [ G | G | Gy

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

API :
{5 g 16 bits MCU N E LK, 24bpp color depth mode1. MCU 2 &1/%] SDRAM.

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

,unsigned short h //height

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

)

Hafi:

MPU16_24bpp_Mode1_Memory_Write(0,0,128,128,pic16241);
MPU16_24bpp_Mode1_Memory_Write(200,0,128,128,pic16241);
MPU16_24bpp_Mode1_Memory_Write(400,0,128,128,pic16241);
pic16241 2 &/ 128x128 FYEE » 187 MCU 16 {irjT/ M @ B4 24 firJcHY mode1 RAT{ER o
LCD BinnEH:
(0, 0) (200, 0) (400, 0)

B.WB.Q@B
CH CHW C

B 1.5 : {€F 16 bits MCU /' E LUK 24bpp color depth mode1. MCU E &% SDRAM
EFEEFIEREA TFIR R HE:
https://lwww.youtube.com/watch?v=xE5p9JqTKzQ
http://v.youku.com/v_show/id XMTMOMzczMjE5Mqg==.htmI?f=26097398&from=y1.7-3
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1.1.6:16-bit MCU /)1, 24bpp color depth mode 2 (RGB 8:8:8)

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

1 Go/ Gob Gob Go4 Go‘i GoZ G01 GOU Bo’ Bob Bob Bo4 Bcf5 Bo Bo1 BOU

n/a n/a n/a n/a n/a n/a na | nfa | R' | R | R | R\ | R | R | Ro' | Ry

G1/ G1b G1b G14 G1J G1Z G‘]‘I G1U B1I B1b B1b B14 B1J B1 B11 B1U

n/a n/a n/a n/a n/a n/a na | na | R‘ |R°E|IR®> | R | R° | RE | R' | R’

oo h|(wN

Gzl ng sz G24 ng GzZ G21 GZU Bz7 sz 825 824 BzJ BzZ Bz1 Bzo

n/a n/a n/a n/a n/a n/a na | na | R | R’ | R | R" | R | R | R\ | R’

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

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

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

,unsigned short h //height

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

Hafi:

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 2K/ 128x128 HYEIE » #&=E MCU 16 fiz T/ @ €% 24 fizytAY mode2 FETfEH -
LCD BnnEH:

(0,0)

B 1.6 : {&FH 16 bits MCU /& LK 24bpp color depth mode2. MCU E &% SDRAM.
EFEEBIEREA TFIR R EE:
https://www.youtube.com/watch?v=xE5p9JqTKzQ
http://v.youku.com/v_show/id XMTMOMzczMjE5Mqg==.htmI?f=26097398&from=y1.7-3
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FE - AEPEE

o=

2.1:

EAF S AN EIEM T - B RERE R —SREIY AR EF R - BB s H A & A&
et - B A EHEEE MCU IR ACE RS ([EFR KR > FHEGRERZSNARERSIOT - &
B ERIE T B R EE R R -

RAB876/RA8877 fefit T 5% (m4gE5 % » (L& R T —&35< » sta DS HAE TFT-LCD £
EEF B R - (B R R R M BB O E R A R EZ AR - S e
BOfEF#E L TR > A0l RAB8B76/RA8877 14 i &l 4 B ThAE

fEEE EA

RAB8876/RA887 fi {i:4a EUMEE/ Bl 4GB A TIEE » s & DURE 5/ B (2R MCU ] LAfE TFT LCD #5840
EAVEMERTI TR - o - e e EEIET A 08 REG[7Bh~TER] - HAX - % E Mg B R R R B g fl = E]
K18 REG[77h~TAN] » s e M5 El/EIRIBE (S REG[D2h~D4h] » 3% Z 2EH5[El/[B] REG[76h]Bit5=0 1 Bit4=0 -
PN% BiEh4@ E REG[76h]BIt7 = 1- RA8876/RA8877 e 5 Bl ihs[El/ BBl 55 A B n & RYECIRRS » 141 -
[ AT ASE 3 E REG[76h]BIt6= 1 - AREE HI B L EIENE -

SEEMEEERT MV EELE active windows #LTH
HAEFAE2ETE:

Set the center of a
ellipse/circle v
REG[7Bh~7Eh]
Don’t fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REG[76h] bit6=1

Set

the major and minor radius
of a ellipse/circle

REG[77h~7Ah]

Set the color of a
ellipse/circle

A\ 4 A\ 4

[ Start drawing ellipse/circle } [ Start drawing ellipse/circle

—

REG[76h] bit7=1 REG[76h] bit7=1

- o
minor radlusI

REG[D2h~D4h] t
center

color

Set draw ellipse/circle
condition

mingr radius:
REG[76h] bit5=0,bit4=0 !

imajor radius

center

color

i 2.1 SRR W) R (R ARz E

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

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

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

)

void Draw_Circle_Fill

(

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

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

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

,unsigned short R //Circle Radius
)

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

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

,unsigned short YCenter //coordinate Y of Center

,unsigned short X_R // Radius Width of Ellipse

,unsigned short Y_R // Radius Length of Ellipse

)

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

ColorDepth_8bpp : R3G3B2 - ColorDepth_16bpp : R5G6B5 - ColorDepth_24bpp : R8G8B8*/

,unsigned short XCenter //coordinate X of Center

RAIO TECHNOLOGY INC. 12/131 www.raio.com.tw
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,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Ellipse
,unsigned short Y_R // Radius Length of Ellipse

)

Hp 1(EER):

Active_Window_XY(0,0);
Active_Window_WH(1366,768); IIset[(0,0) to (1366,768)] can draw graph
+

/IWhen color depth = 8bpp
Draw_Circle(0xfc,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 O
(500, 50) (630, 50)

B 2.2: E—EEHECLEECHE - EOfE(500,50) - L =50 -
ME—EsE eE R EL - B8 (650,50) - 7L =50 -
BIEEHIERIE TSR 5 B
https://www.youtube.com/watch?v=XZj 7x04WbY
http://v.youku.com/v_show/id XMTMOMzA30ODM5Mg==.htmI|?f=26097824&from=y1.2-3.4.16
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#B 2(EMRER):

Active_Window_XY(0,0);

Active_Window_WH(1366,768); IlIset[(0,0) to (1366,768)] can draw graph

+

//When color depth = 8bpp

Draw_Ellipse(0x1f,100,200,100,50);

Draw_Ellipse_Fill(0x1f,350,200,100,50);

Or

//When color depth = 16bpp

Draw_Ellipse(0x07ff,100,200,100,50);

Draw_Ellipse_Fill(0x07ff,350,200,100,50);

Or

//When color depth = 24bpp

Draw_Ellipse(0x00ffff,100,200,100,50);

Draw_Ellipse_Fill(0x00ffff,350,200,100,50);

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

2.3: E—EFCNE - ELArE(100,200) « X #HEAE =100 ~ Y #I3#4E =50 - MIFE—-EFCNELE - B
{irE(350,200) ~ X HHEAE =100 Y HEE =50 -

BEFEEPIERIEA TR A H4E:
https://lwww.youtube.com/watch?v=GBUe1almHuM
http://v.youku.com/v_show/id XMTMOMzEzMDIzMg==.htm|?f=26097824&from=y1.2-3.4.14
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FEAESE V14
2.2: HgEmA
RABB76/RABST7 HLI R 4BIEITHA: » 2 AR S MCU B aTLUfE TFT R b afiihsst - s
H4RAyo0EE REG[7Bh~7Dh] » Hh4RayEfhgisgE REG[77h~7Ah] - #h4RAYEE (S REG[D2h~D4h] > #h4RaYHH
B2k REG76h] Bits=0 &1 Bitd=1 - REG{76h] Bit[1:0] SBEIHIEESS - 44BN S EZE REGIT6H]
Bit7 = 1> RASSTO/RASS77 b (B i 4B 25 A S 2 0 IR - 1 » (56 P T DL e
REG[76h]Bit6 = 1 %%ﬁ%ﬁ“;bﬂjﬂ%ﬁ °

R HARAT R LVHZEAE active windows #E ]
AR EZE T E:

4 N\
Set the center of a curve
REG[7Bh~7Dh]
. J
- N Don't fill a curve fill a curve
Set REG[76h] bit6=0 REG[76h] bit6=1
the major and minor radius
of a curve

\ REG[77h~7Ah] ) I

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

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

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

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

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

J

2-4 E I AEEE R E
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EEMEERTVERETIEEN AP :

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

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

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

)

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

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

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

)

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

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

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

)

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 : 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_Right_Down_Curve_Fill
(
unsigned long ForegroundColor //ForegroundColor: Set Curve or Curve Fill color

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

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

)

RAIO TECHNOLOGY INC. 17/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

JEFRE= T V1.4

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

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

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

)

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

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

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

)
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Active_Window_XY(0,0); lIset[(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(0x1¢,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(0x1¢,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(0x07¢0,550,200,50,50);
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(0x07¢0,700,200,50,50);
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(0xffffff,710,200,50,50);
Draw_Right_Up_Curve_Fill(0xffffff,710,190,50,50);
Draw_Left Down_Curve_Fill(0x00ff00,700,200,50,50);
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AEapEte 8 [EPR:

. 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

W N 6O a0 A WON -

(550/490) (5}\190) (70‘@190)
(0]
(0]

(550,200) (sy,/zoO) (700,200) 17200)

2.5 EEEETULERGED LCD ErrEE
HIEFEGIERE T 5 F A
https://www.youtube.com/watch?v=h-PMNdZ3BVU
http://v.youku.com/v_show/id XMTMOMzExMzY1Ng==.htmI?f=26097824&from=y1.2-3.4.11
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2.3: HFEEA

RA8876/RA8877 it I 4aE ThAE

JTTHIRESESE REG[68h~6Bh]E

RA8876 /| RA8877

B%E TR EE REG[6Ch~6Fh] »

JEFRE= T V1.4

SR P DU 2 SR RAY MCU 5t A UAE TFT #H4H EE ST - SakE
J7IEHIBE . REG[D2h~D4h] »

PR E S TV SOE

REG[76h]Bit5=1 > Bit4=0 FIE{#h4a[E REG[76h]Bit7 = 1 » RA8876/RA8877 5t &r A& HME &S A T~E
FHTECIEES - o o A= T DAFEFHEE REG[76h]BIt6 = 1 ZREFEHE LT »

SER TR AR A

BAEFFH2ETE:

TRE VA ST active windows #F]

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

I

%

Don’ tfill a square
REGJ[76h] bit6=0

[ |

fill a square
REG[76h] bit6=1

REG[6Ch~6Fh]

Setend point of a square}

Start drawing square
REG[76h] bit7=1

Start drawing square
REG[76h] bit7=1

|
|

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

Start point

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

[
[
[
[

color End point

}
)

Start point

color

End point

2.6 : B EITTEMATEURAEE
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void Draw_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

void Draw_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

g -
Active_Window_XY(0,0);
Active_Window_WH(1366,768); IIset[(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
/IWhen color deepth = 16bpp
Draw_Square(0xf800,50,300,150,400);
Draw_Square_Fill(0xf800,200,300,300,400);
/IOr
/IWhen color deepth = 24bpp
Draw_Square(0xff0000,50,300,150,400);
Draw_Square_Fill(0xff0000,200,300,300,400);
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(150,400)

(50,300) (200,300)

(300,400)

[ 2.7 : {E%h(50,300)F%5(150,400) - FH—ELLEAIIETTTE -
DARA¢%5(200,300)F(%:(300,400) > & —ELL HBHEHAITTE

BEEREPIREN TSR A

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

http://v.youku.com/v_show/id XMTMOMzE10TQ5Mqg==.htm|?f=26097824&from=y1.2-3.4.10

RAIO TECHNOLOGY INC. 23/131 www.raio.com.tw



To B RA8876 /| RA8877
RAIO
I FEAESE V14
24:EHLRIEE

RABBT6/RABB77 < i EL4Ar A BILIAE » Sl FIE DR 5 BBy MCU ko7 B TRT sl b aiegt » 6t
TERL4aEE REG[68h~6Bh] » 4% 5 BE REG[6Ch~6Fh] fl14% i EH tft REG[D2h~D4h] » Zh1& 8 E ZE4R S 8
REGI[67h]Bit1 = 0 - FIR#EH4g[E REG[67h]Bit7 = 1 - RA8876/RA8877 iy H #liikt 4R 1B, 55 AR E R
SCIRAS o

EE SRHEEIRRE BT SRR VAT active windows L]
BAREFF2ETE:

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

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

4

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

Start drawing line
REG[67h] bit7=1
4

Set the color of a line Start point End poi
REG[D2h~D4h]

| colo color

End point  Start point

2.8: HEEREASIEE
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FELRHT 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 point1 coordinate

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 // Y of point2 coordinate

)

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

(10, 10)

(800,700)

2.9 : 1¥85(10,10)2%5(800,700) > F—{FRELEHATELR -

BEFEEPIERIEN TR A H4E:
https://www.youtube.com/watch?v=LCtWjkU4WQE

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

RAB876/RA8877 =7 1% = fJ iy E LA »
JEETE = FIYER 0 B REG[68h~6Bh]
wOE &= = APy 2 % REG[67N] Bit1 =
e B = APNEE S AR RE RIS IER -

REG[D2h~D4h] -
RA8876/RA8877

Bit5 = 1 kEZHE L= -

R =AIPHE 0 BEE
BAEFFH2HETE:

RA8876 /| RA8877

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

R[5 I LARS 2 B (R 2RAY MCU i e] LATE TFT 15440 &5
%5 2 5 REG[70h~73h]f1 = AP
1> Rk B4 B REG[67h] Bit7 =
BESh > R AT IR

JEFRE= T V1.4

=A -

1 I
& REG[67h]

1 BREAZE 2 BREALE T EE DVHBEAE active windows #[H

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

~N

/

!

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

~N

/

|

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

~N

/

!

REG[D2h~D4h]

~N

Set the color of a triangle

J/

!

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

~N

I

A

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

[ Start drawing triangle

Start drawing triangle
REG[67h] bit7=1

fill a triangle
REG[67h] bit5=1

point1

point0 color point2

. point1

color

point0 point2

E 2.10:

BE=APE = AR REIEUREE
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E AR APL:

void Draw_Triangle
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)
void Draw_Triangle_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)
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#f:

Active_Window_XY(0,0);

Active_Window_WH(1366,768); IlIset[(0,0) to (1366,768)] can draw graph

+

/IWhen color deepth = 8bpp

Draw_Triangle(0x07,150,0,150,100,250,100);

Draw_Triangle_Fill(0x03,300,0,300,100,400,100);

/Ior

/IWhen color deepth = 16bpp

Draw_Triangle(0x001f,150,0,150,100,250,100);

Draw_Triangle_Fill(0x001f,300,0,300,100,400,100);

/Ior

//[When 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)

(150,10 (300

O
(250,100) (400,100)

[ 2.11: FH(150,0)~ (150,100) (250,100) =153 —{BE: (afy = £ » LUK FA(300,0) -~ (300,100)- (400,100)
=B — RO = AT -

EFEEGIEREA T HIR R HaE:
https://www.youtube.com/watch?v=McwqVhPrtK0
http://v.youku.com/v_show/id XMTMOMzE2NTkzMg==.htm|?f=26097824&from=y1.2-3.4.3
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2.6:EHEAHFHITIRE

RA8876/RA8877 < 1% (B4 5 4@ ELRE »
Bi14% 5 B REG[6Ch~6Fh] »

FHELE TR 4RSS REG[68h~6Bh]E
HYEE S REG[D2h~D4h] >

whe (o FH o DA S B

REG[76h]Bit6 = 1 K& HE LVIEIA T -

REE1

1)
ez 2
BARFH2ETE:

KEAGRE B4 AUREFR AT active windows A

Bl F Y fh g il REG[77h~7Ah]
IRIBETEE % REG[76h]Bit5=1 > Bitd=1 FIE{Eh4eE REG[76h]Bit7 = 1 »
RAS8876/RA8877 %t & H B Bl /5 )7 L Y B TP 55 A SR &R AVEsC B g - thah o

RA8876 /| RA8877

JEFRE= T V1.4

H) MCU 5Ra]DUAE TFT 84 FE 5T - 48
Bl 757

56 FH =& AT BUFE H sk e

D (GEACRE X — EAAEE X) REEAN (2 R + 1) H (R Y — 4% Y) DEERRY (2 +

REG[68h~6Ch]

!

4 N\

[ Set start point of a circle square}

[ Don’ tfill a circle square

J |

fill a circle square }

Set draw a circle square

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

Set end point of a circle square REG[76h] bit6=0 REG[76h] bit6=1
REG[6Dh~6Fh]
\\ J
l v v
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, 4 minor radlu N
p N dIUS
Set the color of a circle square
REG[D2h~D4h]
. J A
p l ~ T color End pomt color End point

Circle corner

Circle corner

212 : EEAGREEATERATE R E
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void Draw_Circle_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

void Draw_Circle_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)
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#f:
Active_Window_XY(0,0);
Active_Window_WH(1366,768);
+
/IWhen 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
//[When 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 > fHEhE 30 - {ER5(450,300)F(%5(550,400) - E—EHLLEAIEATTE -
DUR Rl R 20 - 5585 30 - $¥%5(600,300)F(%5(700,400) - E—(EAT g EmHIEI AT

EFEEGIEREN THIR A HaE:
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 5—{BHEE 165N a2 i B4 (Serial Flash Memory)i% 5] RAS876/RA8877 Fi s
TeLlEAe(SDRAM) » DMA ThEERI{EHE IRV BN 25 Z (pixel) - BAY DMA IEEARAZEE] > 55208 DU FHIRL

'S

it o

Serial Flash SDRAM

3.1 : DMA IfsE

START Color depth
~ l g REG[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]

l Check STSR
Destination X,Y REG )
[COh]~[C3h] Bit[0]
DMA process width high
[CBh]~[CoN] END

|
B 3.21: E{E) DMA THEERIREZ=UAifE — With Check Flag operation (STSR.0)
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3-2.52%1= Flash/ROM %[ 5T
RA8876/RA8877 17 T #2415 Flash/ROM /11l » 22 T 5IAYE R 4-BUS 1 F#EH(Normal
Read)~5-BUS 38 H! (FAST Read)-~ & {Zf5=t 0 (Dual mode 0)~ #E{Z {51 1 (Dual mode 1)LLK 5=t 0 (Mode
0) HifE= 3 (Mode 3) -

317 Flash/ROM ECIRAGTIRE 7] FIAE L1550 (FONT Mode) ~ DMA = ( EEEECIRFHUH) » SR
FE4MER 515X Flash/ROM SCIRES 1 & Bk - AERE B AR « By T 38 U578 - RA88T6/RA8877 WEHELZE
HFRetrERs — [F52/\ 5]/ FONT ROM fH%5-DMA =t E 58515 Flash/ROM A% {E DMA (Direct
Memory Access) FVERIAIR « [ T LUE B - IhERHE LB REC EAS(Display RAM) HYZRFE ©

XSCK -
XMOSI
< > SERIAL
RAB876  XMISO R M 0
XnSFCSO0
XnSFCS1
> SERIAL
> ROM 1

E 3.3: RA8876 %I Flash/ROM %4r
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3.3. DMA 1h8ERY APl £ LCD IR REE R
BFHREE T FIRT4E API:

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

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr //DMA Source Start address

)

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

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr //DMA Source Start address

)

#ip
(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);

R

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

X_W : DMA Block width = 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
®

Addr

Addr =1966080 -

[ 3.4: {Hf] DMA IhfERr 515 Flash S1HE# R E] SDRAM o
BFREEBIRIEA TSR A

https://lwww.youtube.com/watch?v=K63vJwetny0
http://v.youku.com/v_show/id XMTMOMzAyNTM3Ng==.htmI?f=26097361&from=y1.7-3
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ZEPUE : Block Transfer Engine

B

RABB76/RABB77 Itk T i NI S S8 B 15 | 9E(BTE) - 37— (B R 75 B RS S
BERHi— L - RABB76/RA8877 ] LIKEHT BTE g IIZRAA (L MCU #yfZ » BRI IF 224G TR BTE
5[ BEH IR IR EATRE -

FEfER BTE THREZ AT > [ &R S ERY BTE Tt - RAB876/RA8877 =71 13 fii BTE Lkt - BH ThAE
Bl - 52 0RFR 4-1 - &1 BTE DhREST A FIRVEI £ % 0% 16 FOEHETE(ROP) - B8] AR (H4a et E Fzk
IRBDEHIE T H B [F RS & - A4S & BTE ThRtBDUMHER - (EH & i DUZEIETF 2 IR E A FAVIEFHR(E -
SHS SRR ARG AL - 1507 e RIS T E — L4 ARy BTE ZhAE - 40 Solid Fill, Pattern Fill with ROP,
Pattern Fill with Chroma key(w/o ROP),MCU Write with ROP, MCU Write with Chroma key(w/o ROP),

Memory Copy with ROP, Memory Copy with chroma key(w/o ROP), MCU Write with Color Expansion,
MCU Write with Color Expansion and chroma key, Memory copy with Alpha Blending. "4 -3y =25

At BTE ThEcHIESR - 5 G sim G R RCEA Bl s CEE R -

#= 4-1:BTE #£{EThsE

REBG-r[ISEH?\*])eBr;:;K[,:?:O] BTE Operation

0000b MCU Write with ROP.

0010b Memory copy with ROP.

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

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

0110b Pattern Fill with ROP

0111b Pattern Fill with Chroma key

1000b MCU Write with Color Expansion

1001b MCU Write with Color Expansion and Chroma key

1010b Memory copy with Alpha blending

1011b MCU Write with Alpha blending

1100b Solid Fill

1110b Memory copy with Color Expansion

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

REGI[QQ(?IT\]BB“:[7:4] Boolean Function Operation
0000b 0 ( Blackness )
0001b ~S0 - ~S1or~(S0+S1)
0010b ~S0 - $1
0011b ~S0
0100b S0 - ~$1
0101b ~S1
0110b S0”S1
0111b ~S0+~S1or~ (S0 - S1)
1000b S0 - $1
1001b ~(S07S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )

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

Example:

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

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

1

1

i
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BTE Chroma Key (Transparency Color) Compare

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

A5 0 4L El 7y HEL ¥ REG[DSh]BIt[7:5]

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

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

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

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

5 0 BE a7y AL REG [D7h] Bit [7:3]
EAROREE = 16.7M @

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

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

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

SDRAM  5q wTH
R

-
Source 0 start address —»
S0_X, S0_Y > T
e
RA8877 :
SLXVTH
BTE Source 1 start address —» -~
S1_X,81Y > T
—
BTE Process
direction
BTE_WTH
Destination start address —»
K—H

DT_X,DT_Y —| T
e
BTE_HIG

——

4-1 : Memory Access of BTE Function
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4.1.1: Solid Fill
Solid Fill BTE TZhfefeft{E AE iR ek (BTE 2UlEis) Dl e BRE I - S (E TR R
SDRAM L — (& K e B B AR AT —(EBA D - ERVBREEEH BTE B slkEE -

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 : mEHE

RAIO TECHNOLOGY INC. 39/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

JEFRE= T V1.4

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

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

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

,unsigned short YDes //coordinate Y of destination

,unsigned long Foreground_color //Solid Fill color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

)

#H:

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

it

start address of destination = 0, ImageWidth = 2736 , coordinate of destination = (0,0)
Foreground Color: 0xe0 (8bpp) (R3G3B2) - 0xf800(16bpp)(R5G6B5) - 0xFF0000(24bpp)(R8G8B8)
BTE Window Size = 200x200

EABTER:

(0,0)

(199,199)

4-4 : {F Solid Fill THEER(0, 0) £1[(199,199)] HAT EtE
HIREEHIEREA TSR A
https://www.youtube.com/watch?v=qw5mz1cdOnl
http://v.youku.com/v_show/id XMTMOMzAxMzQzNg==.htmI|?f=26097383&from=y1.2-3.4.16
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4.2.1:Pattern Fill with ROP
“Pattern Fill with ROP” LjjgE AJz%E —{EfE SDRAM HiyiE T aC iR - Wi A BT E B AR
R - BIEERCE 8x8/16x16 HIBRREY » fFE SDRAM FHFEEUREAVRFENLE » BIPEEHGE B AT
Fce 16 FEOEHE SR H oyt ERHEGR R E R - HLER IR R] DU AR N 2R 2L B S o i ek EE 7 U A\ — 1
B - e REEFE -

16
- - N
8
/—)5 !
I -
8 16 <

- N
. ]

4-5 : Pattern Format

Setting SO parameter ¥

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

REG [B3h] [B4h]

Setting S1 parameter l

REG[9Dh]~[AGh
[9Dh~{AGH] Setting BTE ROP and
operation REG[91h]

Y

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

Y

BTE enable REG[90h]

Y

Setting S0,51,0T P

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Y

Setting BTE width
REG [B1h] [B2h] END W

!

4-6 : FfEHE
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m‘if Source 0

RAB876

&
BTE <:]
Ny

[ Source 1

Destination

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

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

& 4-9 (16x16) ETUEERR

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

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

,unsigned long S0_Addr //Start address of Source 0

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

,unsigned short YS0 // coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr // start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

1101b S0+~S1

1110b S0+S1

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

)

#H:
MCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
MPU8_8bpp_Memory_Write(0,0,16,16,lcon_8bit_8bpp);
or
MCU_8bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
MPU8_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);
MPU8_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_Mode1_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode1);
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,Icon_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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Rf:

B 1 (£ DMA ZhEER /M Flash Memory HYEIfE5E] DDRAM Py (SDRAM)

4-10: {5/ DMA THEERSNE Flash Memory thiyE|#%55%] DDRAM iy (SDRAM)
T 2: BA—{H 16x16 WEF /2] SDRAM

4-11: 3 A —{@ 16x16 HYEFF#iKkZ] SDRAM

RAIO TECHNOLOGY INC. 45/131 Www.raio.com.tw



RAIO™ RA8876 /| RA8877

fEMEA T V1.4
HEE 3 1 ${T Pattern fill FYTHAE

0.0 ¥ e

B 4-12:3K5E EE(0,0)%(15,15) H B #yM SR EE ¥ (500,200)F](599,299) - £ T pattern fill
function BHJEM -

HIEFEOIEREN TSR R A

https://www.youtube.com/watch?v=C7LSpTig4rM

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” LjjgE Ala% & £ (i DDRAM mriyReE TP ECiEhs » IHH AE B IR E &
JERRIR - IEThREEL [ Pattern Fill with ROP | ThEs A [EHILIRE » RIEIEVE - IIABBEMENDIEE - thatid
HREry DA m ) ot BTE DhREE PRI - @A G Z(E REG[DSh~[D7h]F#EE » BRI
BRI A O — B0 - BRIy HEYHERE A g

% Source 0

=

RA8876

BTE

% Destination
4-10 : TEREERIME
i Setting BTE Backgroung
Setting S0 parameter END

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

l |

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

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

A

& 4-13 (16x16) EARAK

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

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

,unsigned long S0_Addr //Start address of Source 0

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

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YS0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

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

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

1101b S0+~S1

1110b S0+S1

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

)

#H:
/IMCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
MPU8_8bpp_Memory_Write(0,0,16,16,lcon_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);
MPU8_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);
MPU8_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_Mode1_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode1);
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,Icon_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 1 R DMA THRefES MR S5 IzUREIRL iR AR R —5R B A ] SDRAM =

4-14: {# DMA ZhgE#/ME Flash Memory H1JEfE£5 %] DDRAM 5 (SDRAM)
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$85 2 5—{E 16x16 AYE#EKZE] DDRAM [y (SDRAM)

& 4-15:55 A—{E 16x16 fYEFEXHKE] SDRAM
B2 3 : AT Pattern fill with chroma key(w/o ROP)AL5E

& 4-16: #fT “pattern fill with chroma key(w/o ROP)" IhfE » EZEERRIVAIFEZHE(0, 0) Z] (15, 15)
ifiT H Hy A R 27 (500,200) to (599,299) -
BEREPIRIEAN T IR R B

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

http://v.youku.com/v_show/id XMTMOMzQ1NTY1Ng==.htm|?f=26097383&from=y1.2-3.4.3
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4.3.1: MCU Write with ROP
MCU Write with ROP (] BTE IHAE » #4/i1 7 MCU i %5 A SDRAM HY& M - i MCU » Write
BTE 40 CHbE B & RHE A 1Y SDRAM s - Write BTE DHAE #5455 16 fECHEE - Write BTE
THEE RS MCU R &R}

MCU RA8876/RA8877
BTE

IDestination

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

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

'

RA8876 /| RA8877
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}

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

=

C

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

& 4-19: fEiEEESIS - SDRAM HAiIHIEK}

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

0000b 0(Blackness)

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

0010b ~S0!ES1

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

0110b S0”S1

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

1001b ~(S0181)

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

1110b S0+S1

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

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

)

void BTE_MCU_Write_MCU_16bit
(

unsigned long S1_Addr //Start address of Source 1

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

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

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

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

0110b S04S1

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

1001b ~(S081)

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

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

)

#H:
//Use 8bit MCU, 8bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,glmage_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
/IUse 8bit MCU, 24bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,glmage_24);
or
/IUse 16bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic1616);
or
/IUse 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
/lUse 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);

R

Source 0 from MCU.

Source 1 : Start Address = 0, Image Width = 2736, Coordinate = (0,0) .
Destination: Start Address = 0, Image Width = 2736, Coordinate = (100,100) .
ROP Code =12 — Destination data= Source 0 data, Don’t care Source 1.
BTE Window Size = 128x128 .
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EEEm:

(100, 100)

& 4-21: F§ BTE MCU Write & 5 5 A SDRAM tf » HayHifiz B {#(100,100)%F1(227,227)
HIEFEOIERE T SR R A
https://www.youtube.com/watch?v=DQOvVEEan0d8
http://v.youku.com/v_show/id XMTMOMjkwMzk3Mg==.htmI?f=26097383&from=y1.2-3.4.19
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4.3.3:MCU Write With Chroma Key (w/o ROP)
BTE % EE ATHEE (MCU Write With Chroma Key ) » B DU MCU 2 A B &R 2 SDRAM /Y
AR - —H BTE @AM ATRER4A - BTE 5| EGREEEESIFTANGRZEHWE AL -
BTE A M55 AThaE Al FIZK B8 —(E SDRAM HYFFE S, - i MCU 2B RE R - AIEFYATH
FHHEIFZEIFY MCU Write with ROP 1y BTE Ij&E » BTE AT ATHAE & QRS LU EBR VIR F - s
SERYIEE A HEHESOE » 12 RAB8T6/RA8877 1 » I A s E N e fFesfHY " BTE # 5,
o EHEFORERTBIE - BT EEEESUER - RABB76/RA8877 {H & RNt iE MBI E R » Nk
1T ARIDIEE - HLDDREE R R —oRIE H Y07 B R %5E] SDRAM FHEAED) » NHRERATT -
FEA G E R R TamiA e AREEHE - {F BTE @#iEME ATIRERIT - EAREHEAWE A SDRAM - F]
FRETIRE AT MR TR E S 58 b SA—(ERTRE S - AlE 4-22 K] AREZ A —EEL a5
RilEENEPE R  FEERELL A TmAER ) » WHMT BTE BEMS ATIEE - SHERH—(E=
BEIEZE - WE AL ERDhEE - BTE AR AThREE AR HAVE BIEE & SR G &
PR EHERA -
Chroma Key —

Background register
[D5h]~[D7h] = Red

MCU RA8876/RA8877
Source 0 BTE

@ - =

v Destination

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

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

h 4 h 4

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

END

h o h J

Setting BTE height X
REG [B2h] [B4h]

Check STSR
wirite FIFO full ?7?

h 4

Setting Background Color
REG [D5h] ~[D7h]

Write Data

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

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

NEFAIE 2 MCU Write with ROP [y BTE Zh5E - MCU Write with chroma key 12 MCU (€
BB S R E AR E NS sy BTE Rt EEEPRFE B B R E A @S ey -
RA8876/RA8877 & RIS HM I RE R » NETE AMIIIEE « BFIsER - A1 4-25 - AORE H A —(E
BT Rt A BIRI(E 0 o) B Bl C (R HAL R & - &Ll a @A E » & MCU Write with
chroma key DigE » BREKiE SALEUER - HFITE - OEFRHVER -

=

C

[E 4-25 :MCU } ARVERH128x128)

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

(

unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color //transparency color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

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

)

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

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

,unsigned short YDes //coordinate Y of Destination

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

)

#H:

//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

/IUse 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);

R

Source 0 from MCU,

Destination: Start Address = 0, Image Width = 2736, Coordinate = (100,100) .
BTE Window Size = 128x128 .

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

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

background color register data.
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(100, 100)

A

& 4-26: BTE MCU Write With Choma Key - & T RALE - HAVHEAr E{R(100,100)%((227,227) -
HIEFEOIERE TSR F A
https://www.youtube.com/watch?v=vtDDdUyp9bs
http://v.youku.com/v_show/id XMTMOMjqONzY5Ng==.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 @R &R} » #if 2554 — (i
B2 - S EThEE AT DU —(E@ SR AV B RHE R Ty HAEE M RZ MCU Ui BT LR B4 -

SDRAM

Source 0 image

RA8876 / RA8877

&
3

: ?— Source 1 image

Destination image
ROP register [91h]

Bit[7:4] = OxC
(Destination = Source 0)

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

BTE enable REG[90h]

l

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

l

Setting BTE width
REG [B1h] [B2h]

L

B 4-28 : FiZHE

Check STSR
BIT[ 3] 72

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

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 : % 2HE - Check Int
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4.4.2: BTE Memory Copy IjgEfE LCD FRYEERGS R
LI £ BTE Memory Copy API DhgEfNfigsi Blanfi » SoFIF T BTE Solid Fill TigsE H—EDRAL R T

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

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

0000b 0(Blackness)

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

0010b ~S0!'ES1

0011b ~S0

0100b SO0!E~S1

0101b ~S1

0110b S07S1

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

1000b SO!ES1

1001b ~(S07S1)

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

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

#Bl:

[*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)
(199, 199)

B 4-31: {#F BTE Memory Copy with ROP IThfeE 8 —(E—EHIEZX -
IR PRI TSR HE:
https://www.youtube.com/watch?v=EM20C9nu7Vw
http://v.youku.com/v_show/id XMTMOMjkyNzQ1Mg==.htm|?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 IhgE » 21 SDRAM Hy—{EfFE @RI ER! » #5815
Hh—{EE& R - i HIEERERY @A - A O E S ROl - ElA O igHEinyEtlE—2y
RA8876/RA8877 (& RligiE Hi i HIBURER! » NPT ABYIIRE - Hiaz B AVHAY B &R & A P -
FEEEDIRE T » 25 0 ~ A 1 DL H Bty & HE B AT 2 /- DDRAM #E [ -

Chroma Key — Background Source 0
register [D5h]~[D7h] = Red
RA8876/RA8877
BTE
) Destination
4-32 : TERERIAE
- %
. Setting BTE Background
Setting S0 parameter END
REG[S3h]~[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]

B 4-33: RiEE
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4.4.4 : BTE Memory Copy with Chroma key(w/o ROP){£ LCD YR ~"&7HH:
LT % BTE Memory Copy with Chroma key(w/o ROP) API Th&Eff#si Elaifil » 4=FIF 7 BTE Solid Fill 3
REE W —RIUWAL YT > DU B EDIREE I —(EE= AV E.O B0 4-34) FiZE# BTE Memory Copy
with Chroma key(w/o ROP )& Bi—({[ERF 4T €0 5 7 i b 619 [ 2 (411 4-35) -

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

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

,unsigned short YSO0 //coordinate Y of Source 0

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color // transparent color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

)
Fip:

[*Source 0 : Start Address = 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, 0xff0000 (Red)

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

and background color register data.*/

//8bpp 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

/16bpp 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(0xffff00,100,100,50);
BTE_Memory_Copy_Chroma_key(0,2736,0,0,0,2736,500,200,0xff0000,200,200);

(0,0)

(199, 199)

& 4-34: g—FHENEOEBELEE B
(0,0) Q

(500, 200)

(699, 399) ©

B 4-35: &5 BTE Memory Copy with chroma key DHAEMI SIS a0 (E » SBRHAT BB O SETLATED
ﬁ} °
EE R TFIRF ds:

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

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

l]]l

MCU RA8876 Destination
or

‘:> RA8877

BTE

Foreground color set blue.

Background color set yellow.

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

MCU interface 8 hit
BTE width = 25

Color expansion @
ROP=7

4-38 : AR TR
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—  BTEwidth=25 ——

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

MPU interface = 8bit

Color expansion @ BTE width = 25

ROP =4
| | | |

4-39 : #EMRATTEGI—

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

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

D4 Bhit Co 01 02 03

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

Onto RASSTH

start bit =4 '
oo D1 02 D3

Mot Expansion _gi 117

EEEEEEEE FEEH - “«— Mot Expansion

Expansion BTE High REG [B3h]

EEEEE [Bdh] setting

|
I I
* BTE WWidth REG >

[B1h] [B2h] setting

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

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

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

BTE MCU Write with Color Expansion API:

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

,unsigned long Background_color

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

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

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

,unsigned long Background_color

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

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

)

#H:

[*Des_Addr : start address of Destination = 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 0 translate to Foreground color by color
expansion = 0x1¢c(8bpp) ~ 0x07e0(16bpp) - 0x00ff00(24bpp) (Green)

When ColorDepth =8bpp */

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

or

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

/IMCU_8bit_ColorDepth_24bpp IlIsetting 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 IIsetting 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 IIsetting 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 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(0,2736,0,0,128,128,0x0000ff,0x00ff00, Test);
LCD HIRRERE:

0,00 @

& 4-43 : BTE MCU Write with Color Expansion
HIEFEGIERE T 5 F A
https://www.youtube.com/watch?v=vtDDdUyp9bs
http://v.youku.com/v_show/id XMTMOMjg4NDU1Mg==.htmI?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 fYRT 218 - PR EEilE M - Itk BTE ThAEEL BTE MCU Write with Color Expansion Ly
REATRAHEIN - SLEFTAWM A BRGERME R WA TR EyiEia sy BTE fTR G B8 A B
B A A ROERHER70” AL TR ER - iR R oREY H AV ERIBAEE -

MCU RA8876

or
‘:> RA8877

BTE

Foreground color set blue.

4-44 : BEEERIE

Destination memory v

start address register BTE Function [91h]
[A7h],[A8h],[A9n],[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 STSR

Check Write FIFO full

MPU write data

Check write data >
BTE width * BTE high

NO

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

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

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

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

API:

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

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

)

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

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

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

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

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

)

#H:

[*Des_Addr : start address of Destination = 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) ~ 0xff0000 (24bpp) (Red)*/

/IMCU_8bit_ColorDepth_8bpp IlIsetting 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 IlIsetting 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 IlIsetting 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 IlIsetting 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 IIsetting 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 IIsetting 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)
BEFEEBIREAO TR R A

https://www.youtube.com/watch?v=EiTtAXKwizY
http://v.youku.com/v_show/id XMTMOMjg3ODkyMA==.html?f=26097383&from=y1.2-3.4.24
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4.6 :BTE Alpha Blending

R

TEFZHURTIRE S > alpha blending &5 ] 5 BLEA e i B & i 25 [HT_E U -FIABIRYAUR - RABBT6/RA8B877

2t ThEAG {5 Alpha Blending HYDIAE » (EFE RN HIEERZIVRAENR - 5] UGS SURERVEI SR © 17

JE PR E R B BRI (E I - BRI A RABB76/RAB877 () Alpha Blending IJAE -

4.6.1: Memory Copy with Alpha Blending

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

Picture mode Y iyt Ek = (A5 0* (1- alpha Level)l) + ()& 1 * alpha Level)
Pixel mode 16bpp T &Y HAJHIER = (55 0 * (1 - alpha Level)) + (5&J5 1 [11:0] * alpha Level)
Pixel mode 8bpp T HYEAYMERL = (35 0 * (1 - alpha Level)) + (Ffaiz 25| (Source 1[5:0]) * alpha Level)

L Source 0

RA8877 @
BTE T

Source 1

Destination

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

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

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

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

,unsigned short YS0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width BTE Window

,unsigned short Y_H //Length BTE Window

,unsigned char alpha

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

#f:

[*Source 0 : Start Address = 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(0,2736,1024,0,0x07e0,200,200);
or

/IWhen Color Depth = 24bpp

RAIO TECHNOLOGY INC. 82/131 www.raio.com.tw



RAIO™ RA8876 | RA8877

JEMfEA rE V1.4

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);

®©; el

B

(1100, 400)

B 4-51: 3RJE 0 #£(500,300)%!)(699,499) ,3KJE 1 7#(1024,0)F(1223,199) > 7F alpha {£ & 16 T - {F] alpha
blending i H #~1E E #932[(1100,400) ~ (1299,599)] -

E it

alpha=0 alpha =16 alpha = 24 alpha = 32

B 4-52: f£°F[H] alpha level FHHHAYHER]
Picture mode - Destination data = (Source 0 * (1- alpha Level)l) + (Source 1 * alpha Level);

BEFEEPIEREA TR H#EE:
https://lwww.youtube.com/watch?v=E62IRLS0b48
http://v.youku.com/v_show/id XMTMOMjgwNTg1Ng==.html?f=26097383&from=y1.2-3.4.27
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FHE : Picture In Picture Function

5.1:PIP Window

RAB876/RA8877 1t T H ARG M » SR HI7 =] DAL I RAE PIP 1525 - PIP ER AR mAEIRE - TE
TR0 A BARCERRRPAR B 7 BRI S A FEUREE L - & PIP1 B PIP2 EE 2 - PIP1 &7 51E PIP2
Zk-

PIP iz {ir BELA N REG[2AN]%] REG[3Bh]# REG[11h[ZeE - PIP1 2 PIP2 JLFIEE R 7 » M H
FR#E REG[10h] #Y Bit[4] - #E4% REG[2Ah~3Bh]E PIP1 202 PIP2 fEH<# - fHERY PIP window If]
RE FTEE S T DR AL T & - PIP & AR/ NELEEAE AT B/ T A2 4 ([EE R H— A - EE R —(E 5
? o

5.2:PIP Windows Settings
—{[ PIP SES I B ELA/ NEH PIP GG HE - PIP Bl - PIP BR X/Y FEEE - PIP [E{5: X/Y [
&~ PIP (V28 ~ PIP (g S Bl s [ E HAVE 7R3 K 5UE  PIP1 8l PIP2 HERIEEEi f7as -
A& ME REG[10h]Bit[4]4k 5 152 REG[2Ah~3Bh] 2 PIP1 2 PIP2 REGHIZHELE °

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]

51 : FEE
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5.3: PIP ThHeEEIf#E:

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

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

(VDHR) Vertical Display Windows Height
(VDHE)

DISPLAY WINDOW/{PANEL) display main window data

DISPLAY WINDOW({PANEL)

PIP Image Width
(P

o

PIP Image Start Addres
(PISA) .

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

SDRAM

5-2
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5.4:PIP Tjge4E LCD EAYRE /NEREA:

RAB8876 / RA8877 =& (# FH& nl LAE I RI(E PIP i - PIP Higg A S PeimiBohee - et R & FH Rk
B A Bk SRR E R L o & PIP1 8 PIP2 EHEEENF - PIP1 &8 & PIP2 Z | - E{EEAEAN RS
HEHEE SR ER PIP ZS IR -

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

,unsigned long PAddr //start address of PIP

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

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

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

,unsigned short Y_Dis //coordinate Y of Display Window

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

)

#Pl: (DMA ITJEEER RS EHE=5)

//When 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

//When 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

//When 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);
}
HEB% 11 FIF DMA Ijgefs =RAGERE H #rH5S A RA8876/RA8877 (fy SDRAM

mERHERRBERAE
RAIO Technology Inc.

IERIEIRAEIRAR
RAIO Technology Inc.

B 5-3 :Write wanted display data into SDRAM
ABF 2 :¥TBd PIP window g7k » EhE1F(100,100 ) LK (100,400)

O 4

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

RA' o WEEHERRBEIRAT
I RAIO Technology Inc.

IR AHRAR
RAIO Technology Inc.

RA 2 Efh RS B IRAR
I RAIO Technology Inc.

& 5-4: BABY PIP1 DLK PIP2
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FEE 3 R PIP1 B2 PIP2 fypEfE
(1024, 0)
@)
(0, 0) H InfhEHER A RRAR
0O RAI o RAIO Technology Inc.
H InthRHER A BRATE O H It RHEIRAAIRAR
(100, 100) RAI RAIO Technology Inc. RAI RAIO TecfmologyTnc. [RABSTG/RASET? PIPI |
H 1024, 154
| RABBT6/RABRTT PIPI | [RABT6/RABSTT PIPI | ( )
RA' WiERHEIRBERAR
I RAIO Technology Inc.
. e -
. o _- — [RABBT6/RABETT PIP2 |
-
"
(100, 400) M i
# |-' * - j'
mfﬁﬂiiﬂnfﬂﬁﬂﬁ"_l Iﬁﬁﬁ:‘ﬂﬁﬂzfﬁﬁﬁﬂ"ﬁl ::
RAIO Technology Inc. RAIO Technology Inc. :.'1'
[RABRTE/RARETT PIPZ | | RABRT6/RABRTT PIPZ | Ll
DA e o o
l R

B 5-5: X% PIP Window R4 B2 K& M (E PIP Window FEERAIE -

HE% 4 BIRAVRUREE

o (1024, 0)
(0, 0) RA' RIERHEABRAT
I RAIO Technology Inc.
) ORA' WERER A RRA A RARETGIRARETT BIPT
I RAIO Technology Inc. | ‘
(1024, 154
|RABBT6/RABTT PIPL | | (®) ( ’ )
RA' meRERAERAR
I RAIO Technology Inc.
-
:::1- - [RABRTE/RABETT PIP2 |
| """.-:_:_
B e

I—“I- - g #",

WIEHERAERAT |
RAIO Technology Inc. ||

\

| RABRT6/RABRTT PIP2 | -

B 5-6: i PIP1 LUK PIP2 B9i25 i E5(600,100)£2(600,400)
EEEIEEA TSR R EaE:

https://www.youtube.com/watch?v=L70iac9Vng0

http://v.youku.com/v_show/id XMTMOMzQxMjA1Ng==.htmI?f=26097826&from=y1.7-3
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BAE 1 XF
RAB876/RA8877 m[ 7 EFATEFHE AN » 77 RN ER BN » W EE 7 f% ISO/IEC 8859-1/2/4/5 FHE5A1 -
HNER IR EgEE A E] (Genitop Inc) HYER > #5174 ROM » B SZ 4% 2% B e sl AU BEAE YR » 41 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, 1SO-8859 [\ &z GB2312 Extension =5
RAB876/RAB877 Hy i A\ Rl 77 s R A

1. WiEF .
2. JNEFHEI ROM .

Foreground [l
Background [}

FOMNT 12x24

6-1: Fpl

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

6-2 : TR EE

NET

RA8876/RA8877 N7k 8x16,12x24,16x32 Ehf1J ASCII A ROM » F2t{d FZ & HENT = » FR E4RiE
(Code) B AT o NEEAYF-EE 7 $& ISO/IEC 8859-1/2/4/5 4RHfEtE » [H4h » {5 T] LLi%E# REG[D2h~D4h]
BT HTRBIE 0 DU EM REG[DSh~D7h] BEEFREIE TR ANIEFHE2%E 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 : P9 ASCIl FREEfERIAE

RAIO TECHNOLOGY INC. 91/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

JERE E V1.4

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

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

=1

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

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

€] L [Floolk-FIE] BISIK|E |Z

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

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

clejvielslaleMosI0) M
<7 I

.

LY

M |_<—>j.

[ , |—

A 4

SIESIESK 1K

OB D
L@ | D] I |-

= T | A
RGeS
Ll =N EEE K
=R loH [=]lesl [SUHEAZE )
< ||
£l (=00
S R
S | [t [ D) | [ =
B e [ PN] [ Cy | o
—l—',.-"'"h_|Au
w8 [ ==l

I

Kl
[
k
{

(
1O

| &G0

=
[T, [

L1
L1
i1
s,

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

L]
L1

o [ [ |

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

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

O, | s w Fj\

tlo Ty >< u[:-]

RO | D e :

S | (B | | [T 1 | T/

= 0 | ST MR WA

bt | = [u—g | ] B PJé
12 |2 | N [ N

o
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% 6-3 NJy ISO/EC 8859-4 ZFEAETFEE » A Latin-4 =3¢ " JLBGES | - REIFFIELE(LAHSE N ISO/IEC 8859 Y
FUUE 8 fryiete  ERGHRFRE/ e - HMIERMGE - DI QEREE - T2P85esE K iEKEE (Sami) L5
BEoF T SRR RE SR A N S« FIEEEE ~ T8 ~ Z3RsE - 1858 ~ B 158 - IPEEE -~ B 4o nnsh Ko iEg -

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

X\D123458T89ABCDEF
° ol

——OlA
P

LY

Y
A
-

@IIRIE 1K

(OO

*
T
P
4
D
T
d
t

=HICH[=lolIIRIRAE

< |~ |<|TD|R|1
4 [~ =[O~ 0]

w (o QW[ H

m =m0~ [—=EXR
N . | N ] S
—l—l/r‘/\u

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 N5 ISO/EC 8859-5 ZfAEF 4 » R EUPRAEAE(LAHARA ISO/IEC 8859 HYSSTLMME 8 firy et » Erkat
NPRANAEEEE ~ a8 ~ ZEMQEraREEL S HUAGE -

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

' clovieslelelols|? Mud
"l NT[S = LT [ {oa"
O IEIB%E& D R, - |/
0112|3456 7|8|9: |3 [<|=[>|?
‘1 @ABCDEFGH|I|JKLMNO
IPQRISITIUNVWXY|Z| LI\[1["[_
"1~ lalblc|d|e|f|g|h|i] j|k|1|m/n|o
"Iplalr|s|thalviwlx|ylz| {1}~

*| [EBLIES|T|T|J b RK] - [V
* |AIBBCTE® SKIIMHO[I
“IPCTIVIOX LY BBIBDA
’|a|O|B|T | m|e[#] 3 W]V K|JIM[H|O|IT
" |plc|T(y|®|X | LY i b bl b [3[0| g
"INgelh|Tlels| 11| ]Hmb|K 8 [V(u

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



RAIO" RA8876 /| RA8877

JEFRE= T V1.4

SMEFFZ] ROM
RA8876 / RA8877 ffy41#i:%51] ROM 1 S R [EIfEFIFR (L T #F 28548 - LM EHZA S8/ 5] (Genitop
Inc) Y5y &5 F A ROM » Z$% & i ém 95 612 GT21L16T1W ~ GT30L16U2W - GT30L24T3Y -
GT30L24M1Z -~ GT30L32S4W - GT23L24F6Y - GT23L24S1W - fRIEREIMVE S » Tt T REITA/N »
HepE 16x16 ~ 24x24 ~ 32x32 DR SFEAE B EAV TR/ o SFHIVERIIa =51 |

6.1.1:GT21L16T1W

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

gg}gggg BIG5 ASCII UNljpn | JIS0208
Normal V V V V V
Arial V
Roman V
Bold \Y

Latin Greek Cyrillic Arabic

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

*Arial & Roman is variable width.

6.1.2:GT30L16U2W

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

UNICODE |  ASCII Latin Greek | Cyilic | Armbic | Soool2
pecial
Normal \'% \ \ \ \' \Y
Arial v v v v v
Roman \' \
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 \ V V
Arial V
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \Y V
Arial V
Roman
Bold
*Arial & Roman is variable width.
6.1.4:GT30L24M1Z
® Reg[CEh][7:5]: 011b
® Character height: x24
Allowed character sets & width:
GB2312 GB12345/
Extension | GB18030 ASCII
Normal \Y \Y \
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
6.1.5:GT30L32S4W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312 EGBZ372 ASCI|
xtension
Normal \Y \Y \Y
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312 EGBZ372 ASCII
xtension
Normal \ \Y \Y
Arial \Y
Roman \%
Bold

*Arial & Roman is variable width.
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RAIO™
® Character height: x32
Allowed character sets & width:

GB2312 EGBZ?’?Z ASCI|
xtension
Normal \% V \%
Arial \Y
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.6:GT20L24F6Y
® Reg[CEh][7:5]: 101b
® Character height: x16
Allowed character sets & width:
ASCII Latin Greek Cyrillic
Normal V V V V
Arial \Y Vv \Y \
Roman V
Bold \
. . ISO-
Arabic Hebrew Thai 8859
Normal V V V
Arial V
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
ASCII Latin Greek Cyrillic Arabic
Normal V \Y V
Arial V V
Roman
Bold
*Arial & Roman is variable width.
6.1.7:GT21L24S1W
® Reg[CEh][7:5]: 110b
® Character height: x24
Allowed character sets & width:
GB2312 | ©B2312 ASCII
Extension
Normal \ \Y \
Arial \Y
Roman
Bold
*Arial & Roman is variable width.
RAIO TECHNOLOGY INC. 98/131 www.raio.com.tw




RAIO" RA8876 /| RA8877

JEMfEA rE V1.4

6.2:7F LCD B

6.2.1:NEF :

RAB876 / RA8877/#8x16,12x24,16x32EJASCIIF T ROMER (5 F & 58 5 (#y 5 = FEs E4mt% (Code) i A
NF o NEEFELIE TISO/IEC 8859-1/2/4/5K 4T 45 -

void Select_Font_Height WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

,unsigned short y //coordinate x for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //FontColor : Set Font Color

,unsigned long BackGroundColor

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

)
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g

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

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string = 0

X_W : active window width = 1000

Y_H : active window height = 1000

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

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

Select_Font_Height_WxN_HxN_ChromaKey_Alignment(24,4,4,0,0);

+

/IWhen 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™);

EEARUREH :
(0,0)

& 6-4 PNETFHEP
HIEFEOIRE TSR R A
https://www.youtube.com/watch?v=qIfE764Yit8
http://v.youku.com/v_show/id XMTMOMzU5MDAwMA==.htmI?f=26097369&from=y1.2-3.4.12
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6.2.2: 585N FEF A Bigh ‘£

RA8876 / RA8877 HYSIM RS ROM 7SR [E]fE R Ik TEF 2R - L/ AR5 /AE] (Genitop Inc)
(EL ST BB 5 A ROM » SRR L ARSE 4 GT21L16TIW « GT30L16U2W ~ GT30L24T3Y - GT30L24M1Z -
GT30L32S4W - GT23L24F6Y - GT23L24S1W « 4B R [EfEE TR TR EIRI AN » Horp 2 16x16 ~ 24x24 ~
32x32 DA B TEA E T REH FRG AR/ -

i ([ FAE A\ T 85 7 RAB876/RA8BS77 4N a5l EE s EN H Bigh HYF-ER

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

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

/*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

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

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

#afil:

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

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H : active window height = 1000

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

BackGroundColor : Set Font BackGround Color = 0x1¢c(8bpp) - 0x07e0(16bpp) - 0x00ff00(24bpp)
Print (a5 123456/

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

+

Print_BIG5String(3,0,0,0,1000,1000,0xe0,0x1c," "% {657 123456"); //When Color Depth = 8bpp

or

Print_BIG5String(3,0,0,0,1000,1000,0xf800,0x07e0,"## {51z 123456"); //When Color Depth = 16bpp
or

Print_BIG5String(3,0,0,0,1000,1000,0xff0000,0x00ff00,"5{A 1% 123456"); //When Color Depth = 24bpp

(0,0)

6-5 FEBINTFERA Bigh FF

HFREBIRIE TSR EeE:

https://lwww.youtube.com/watch?v=PsvEkDoTam4
http://v.youku.com/v_show/id XMTMOMzIOMzA0OA==.htmI?f=26097369&from=y1.2-3.4.1
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6.2.3: 3B BYNRFEE A GB2312 !

RA8876 / RA8877 4l eR51 ROM 7HEISHE A [EIFEFIFEHE TEF 248 - I/ M EAHA R EEE A E] (Genitop Inc)
HIER 5y 25 ROM » STHE7E 4R al & GT21L16T1W ~ GT30L16U2W + GT30L24T3Y ~ GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {REA [FIHVEE in - EHRHE T-REIRY AR/ Hrp & 16x16 - 24x24 -
32x32 DA B TEA E T REH FRG AR/ -

EEERE AR T RA8876/RA8877 S HFIIFEEAFEN H GB2312 YT -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

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

#H

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

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H : active window height = 1000

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

BackGroundColor : Set Font BackGround Color = 0x1¢c(8bpp) - 0x07e0(16bpp) - 0x00ff00(24bpp)
Print (a5 123456/

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

+

Print_GB2312String(3,0,0,0, 1000, 1000,0xe0,0x03, "#&{HFHz 123456"); //When Color Depth = 8bpp
or

Print_GB2312String(3,0,0,0, 1000, 1000,0xf800,0x001f, "## {55+ 123456"); //When Color Depth = 16bpp
or

Print_GB2312String(3,0,0,0, 1000, 1000,0xff0000,0x0000ff, "% {51z 123456"); //When Color Depth =
24bpp

(0,0)

6-6: EHINTFEER A GB2312 F&f
BRI TSR A
https://www.youtube.com/watch?v=52i0WDG65jo
http://v.youku.com/v_showl/id XMTMOMzI1MTI1Ng==.htmI?f=26097369&from=y1.2-3.4.3
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6.3.4: FBEINTFEE A GB12345 £

RA8876 / RA8877 4l eR51 ROM 7HEISHE A [EIFEFIFEHE TEF 248 - I/ M EAHA R EEE A E] (Genitop Inc)
HIER 5y 25 ROM » STHE7E 4R al & GT21L16T1W ~ GT30L16U2W + GT30L24T3Y ~ GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {REA [FIHVEE in - EHRHE T-REIRY AR/ Hrp & 16x16 - 24x24 -
32x32 DA B TEA E T REH FRG AR/ -

EEERE AR T RA8876/RA8877 Sl S5 FEAFEN ) GB12345 Y -

void Select_Font_Height WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

void Print_GB12345String(

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

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

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

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

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

+

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

or

Print_GB12345String(3,0,0,0, 1000, 1000,0xf800,0x001f, "%5{6fHs%; 123456"); //When Color Depth = 16bpp
or

Print_GB12345String(3,0,0,0, 1000, 1000,0xff0000,0x0000ff, "%5{67: 4% 123456"); //When Color Depth =
24bpp

(0,0)

6-7: EBINBFERA GB12345 F&
HIREEOIEREA TSR A
https://www.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: FEiEIMNERFEE A Unicode =5

RA8876 / RA8877 4l eR51 ROM 7HEISHE A [EIFEFIFEHE TEF 248 - I/ M EAHA R EEE A E] (Genitop Inc)
HIER 5y 25 ROM » STHE7E 4R al & GT21L16T1W ~ GT30L16U2W + GT30L24T3Y ~ GT30L24M1Z -
GT30L32S4W - GT23L24F6Y ~ GT23L24S1W - {REA [FIHVEE in - EHRHE T-REIRY AR/ Hrp & 16x16 - 24x24 -
32x32 DA B TEA E T REH FRG AR/ -

EEERE AR T RA8876/RA8877 S &I F R AFEN H: Unicode Y52 -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 - 16x16

24 : Font = 12x24 - 24x24

32 : Font = 16x32 - 32x32 */

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

[*ChromaKey :

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

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

)

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

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

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

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

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

)

#p

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

+

//When Color Depth = 8bpp

Print_UnicodeString(3,0,0,0,1000,1000,0xe0,0x1c,L" & rdbi & c—1 8 5% 6 2 5");

Or

//IWhen Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xf800,0x07e0,L"#/ 18Tk & T —4 8 5% 6 182 5");
Or

//IWhen Color Depth = 24bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xff0000,0x00ff00,L" ¥ "ri&/ It i & 70 —1 8 5% 6 f2 5");

(0,0)

6-8: EEIMIEFER A Unicode F&
HIEE BRI THIR R HE:
https://www.youtube.com/watch?v= JXyUwtpYkk
http://v.youku.com/v_show/id XMTMOMzM5NDkwMA==.htm|?f=26097369&from=y1.2-3.4.8
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E+Z= : PWM (Pulse Width Modulation)

RA8876/ 24116l E 25 - ERFEE0FI1 LA NRE S EFHE (PWM) TJAE - ERFS0E A —EFEE ARk - HAR
DUKBETRAVESA

SERFER ORI A —{EI: FHRY8 L TTHITH /T A8 25 (prescalar) - FR{EE R e5 A — (B ARERIHRS » 1L 4= 4EREHkR
FEfESR (10 1/2> 1/4F11/8) -

1% Etimer count buffer (TCNTBN) sl 252 PWM S 11 4 HHRS 5 LR Fil Ftimer compare buffer (TCMPBN)y)
EAEITHRE R (PWM) o A —ERREAIRE - SRMA LR AR T 53R

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

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

pamcak | L [ [ [

coectk | LT LT LT L L L L L

{ Count Buffer + 1) x PWM CLK time

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

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

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

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

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

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

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

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

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

)

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

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

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

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

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

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

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

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

)

i
“Z Core CLK = 60MHz

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

/*On_off =1, PWM Enable.

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

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

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

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

T/EZ%%/EZ%/

C H'I o, -1||"

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

PWM1 &gH:

/*On_off =1, PWM Enable.

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

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

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

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

MRS

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

(R RN RN RN NN NN NN

CH1 1. I'I.I'I I

3 ==k

& 7-4 : PWM1 iﬁ?&&z%/uﬁﬁ & 7-5 : PWM1 iﬁ?&m%ﬁlﬂ’]ﬁf’ﬁ
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BNE : BRERFE
PRALIRR SRR LIRS - THRAL A E R DR R - FB EIAE T DR L SRAEFT - [ 8-3 B
TRIEHAAIGRAL IEAITERS - RABSTO RRIE/ NI RS AR » AL KIN4:0] PRI -

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 s s il BT F BEAN T

1

2.
3.
4. TRZEEFEIRE

5.

. e IIE 5x5 AR AR

Key-Scan B4 mJH2 2 LHYIm fFH BLEURER ] -
AT RAZ R

GER AI[EIRHE 2 (S sOe 2 3 (EEit (B2 3 i REsE 90 FiAI)
] {58 % S ACIATE 5

KSCR Z BT HAVIREE 785 - B FaswE AL T AR IR Rt e FHIRRS - AOHUREIRF ] ~ HUBSER
FRERIE - MR AT T (EHE WA LUE B TETSH - £ KSCR2 bit1~0 40§k H A% TV H -
PR E I AT LUE BT KSDR 15 23% HE 6 -

£ : “Normal key” JEAE LAHUEEHG R R BEE_ EA a0 Ry A 09 T8 1T By - “Long Key” RIEFE RAZHEEL
B T A SRR R SRS T HEB TRy - Joed: "Normal Key" A &4 “Long Key” » HIFEFLLE L
FEBAEA -

% 8-1 ZA£ "Nnomal Key” T2 BLIE IS FEHEAVEINE - 4% FEYIZH RIS & 7 KSDRO~2 - {IFUERIFH
1% e - MIFRHAEE "Long Key” » MiHHBHIEISEF 8-2 -
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7% 8-1: Key Code Mapping 3% (Normal Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
KoutO [ 00h | 01h | 02h | 03h | 04h
Kout1 | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 [ 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

Z< 8-2: Key Code Mapping 3 (Long Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
Kout0 | 80h | 81h | 82h | 83h | 84h
Kout1 [ 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | A1h | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | C1h | C2h | C3h | C4h

BT 20 A = (EfR &£ KSDRO » KSDR1 81 KSDR2 =({E# {Fas < L EHISEFH
Bt g i A A B S SRR A R o LR IR RRE - 552 T YT
TEAEEIEEI1% T 85 0x34, 0x00 and 0x22 » #£ KSDRO~2 #7540 :

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

DLEFriea 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 REGI[FBh]

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

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

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

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

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

AR frtiitfE (Key-Scan) » ] LAE A N YT 2 Az SR R

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

BEAh > RAB8T76 £ & Bz N S01% Key-stroke wakeup " » &8 FHREE SERIAL > (L% MBS ES 1] LI RAB876
FRIEARCHE P IAEE © By TR AIARESE(F - MPU ] DUE G HE = Kty RA8876 HyrhETE AL -

DL FE IR e iR T Ua AR B A T

1. EETA

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 Ijj5E 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
R

x4 Key Code 1y X [Ef& =0

y:#ET Key Code (17 Y [ =0

FontColor:&i/1x Keycode FyBH R = H
BackGroundColor:#i7~ Keycode HyE & = H

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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8% 1 : PLL initialization

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

PLLDIVK
2X

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

XCLK =

IOMHz<Fin<15MHz & 10MHz<— "™ < 40MHz

PLLDIVM —
2

Fin
2PLLDIVM

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

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

If F|N = 10Mhz

void RA8876_PLL (void)

{

IISCLK Setting :

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

/* SCLK = {(10MHz/(2%) * (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 Output divider
00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

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

1b: divided by 2.

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

*/
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/IMCLK Setting :
LCD_RegisterWrite(0x07,0x02);
LCD_RegisterWrite(0x08,0x1b);

/* MCLK = {(10MHz/(2°) * (0x1b+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[0]MCLK PLLDIVM

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

1b: divided by 2.

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

*/

/ICCLK Setting :
LCD_RegisterWrite(0x09,0x04);
LCD_RegisterWrite(0x0a,0x27);

/* CCLK = {(10MHz/(2°)) * (0x27+1) } / 22 = 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[0Ah] CCLK PLL Control Register 2

CCLK PLLDIVN[5:0]

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

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

Delay_ms(100);
}
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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 (A0-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, A11)

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

LCD_RegisterWrite(0xe1,0x03); /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(0xe2,0x8c);
LCD_RegisterWrite(0xe3,0x08);
REG[E2h] - [E3h] SDRAM auto refresh interval ([E2h] = Low byte - [E3h] = High Byte)

RAIO TECHNOLOGY INC. 119/131 www.raio.com.tw



RAIO™ RA8876 | RA8877

¥/

/*

*/

JEFRE= T V1.4

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(0xe4,0x01);

[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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% 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
B116XW03 Timing
TeLock Input Timing Definition ( DE Mode)
fe——f
DOTCLK
\/ \i/ \ / \,/ \/ : \ el \/
Input / : W Pixel \/ Pixel P|>:el / Plxel Pixel [ Pixel
VI X\ |
Data )\ /f\ /\ A A /\ f\ 1 N
DE « sl >
THEl THD
« |
Tw
i ]
| i
. ——1 | U [g) I |
I |
= 3 { Tup
l I i : >
! T Lo}

Clock Frequency = SCLK = 70MHz

Tup = Horizontal display width = 1366

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

Tyg = 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.

/IHorizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR Maximum value cannot over 2048
/[Horizontal display width(pixels) = (0xa9+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(0x15); /[Horizontal Display Width Fine Tuning (HDWFT) [3:0]
LCD_DataWrite(0x06);

Delay_us(1);

/IHorizontal 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);

IIHSYNC Start Position(Front porch) = (HSTR + 1)*8 = (0x06 + 1)*8 = 56
LCD_CmdWrite(0x18); //HSTR//HSYNC Start Position[4:0]
LCD_DataWrite(0x06); //HSYNC Start Position(PCLK) = (HSTR + 1)*8
Delay_us(100);

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

LCD_CmdWrite(0x19); //HSYNC Pulse Width(HPW) [4:0]
LCD_DataWrite(0x00); //HSYNC Pulse Width(pixels) = (HPW + 1)x8
Delay_us(100);

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

LCD_CmdWrite(0x1A); /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); /[Vertical Display Height(Line) = VDHR + 1

RAIO TECHNOLOGY INC. 122/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

JEFRE= T V1.4

Delay_us(100);

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

LCD_CmdWrite(0x1c); /IVNDRQO //Vertical Non-Display Period Bit[7:0]
LCD_DataWrite(0x0c); /IVertical Non-Display Period(Line) = (VNDR + 1)
Delay_us(100);

LCD_CmdWrite(0x1d); /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(0x1e); //VSTRO //VSYNC Start Position[7:0]
LCD_DataWrite(0x0c); //VSYNC Start Position(Line) = (VSTR + 1)
Delay_us(100);

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

LCD_CmdWrite(0x1f); /[The pulse width of VSYNC in lines.
LCD_DataWrite(0x00); IINSYNC Pulse Width(Line) = (VPWR + 1)
Delay_us(100);
}
ATO70TN92 Timing :
value
Item symbol Unit Remark
Min. Typ. Max.
Horizontal Display Area thd 800 DCLK
DCLK Frequency(PCLK) felk 26.4 33.3 46.8 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
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Vertical Input Timing Diagram

DE_PCLK_Falling();

PDATA_Set_RGB();

LCD_CmdWrite(0x13); Il de --> low active

LCD_DataWrite(0x00);

delay_us(100);

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

delay_us(100);

/IHorizontal non-display period(Back porch) = (HNDR + 1) * 8 + HNDFTR = (4+1)*8 + 6 = 46
LCD_CmdWrite(0x16); //[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);

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

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

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

IIVertical Display Height(Line) = VDHR + 1 = (256 + 223 ) +1 = 480
LCD_CmdWrite(0x1A); /IVDHRO //Vertical Display Height Bit [7:0]
LCD_DataWrite(0xdf); [IVertical pixels = VDHR + 1
LCD_CmdWrite(0x1B); /IVDHR1 //Vertical Display Height Bit[10:8] = 256
LCD_DataWrite(0x01); /Vertical Display Height(Line) = VDHR + 1
delay_us(100);

/IVertical Non-Display Period(Back porch) = (VNDR +1) = (0 + 0x15) + 1 =22
LCD_CmdWrite(0x1C); /IVNDRQO //Vertical Non-Display Period Bit [7:0]
LCD_DataWrite(0x15); /IVertical Non-Display area = (VNDR + 1)
delay_us(100);

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

RAIO TECHNOLOGY INC. 125/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

JERRE= rE V1.4
delay_us(100);

/I VSYNC Start Position(Front porch) = (VSTR + 1) = ( 0x16 + 1 )=23
LCD_CmdWrite(0x1E); /IVSTRO //VSYNC Start Position[7:0]
LCD_DataWrite(0x16); /IVSYNC Start Position(PCLK) = (VSTR + 1)
delay_us(100);

IIVSYNC Pulse Width(Line) = (VPWR +1)=(0+1)=1

LCD_CmdWrite(0x1f); IINVPWR /IVSYNC Polarity ,VSYNC Pulse Width[6:0]
LCD_DataWrite(0x01); IIVSYNC Pulse Width(PCLK) = (VPWR + 1)
delay_us(100);
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16bit color depth 24bpp mode2 #&fEf=, » {Hi "~ #% MCU 16bit color depth 24bpp mode 1 -

API:

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

void putPixel

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long color

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

/I Note. this API does not support the case that MCU=16bit, 24bpp and mode1
void 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
I*8bpp:R3G3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

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

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8/*

, unsigned char bg_transparent

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

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

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent,

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

char *ptr /[*ptr: font string
)
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#f:

When color depth = 8bpp
IcdPutString8x12(0,0,0xe0,0x00,0,"sdfs6+55");
IcdPutString16x24(0,100,0x1c,0x00, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x03,0x00,1,"sdjifw5464ewr");
When color depth = 16bpp
IcdPutString8x12(0,0,0xf800,0x0000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x07e0,0x0000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x001f,0x0000,1,"sdjlfw5464ewr");
When color depth = 24bpp
IcdPutString8x12(0,0,0xff0000,0x000000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x00ff00,0x000000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x00001ff,0x000000,1,"sdjlfw5464ewr");

B s |
B o5

©.200 P sdjlfw5464ewr

& 8-1: BEFER~EE
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