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FE

FEXA SO FA PRS- 4H 7 P43 RABB76/RA8877 HTHAE - A MCU TTl 5 A5 Bk vokhm AR~ JL
&4’ ~ DMA(Direct Memory Access) ~ BTE(Block Transfer Engine) ~ PIP(Picture in Picture) ~ SZ5f0
PWM (Pulse Width Modulation)Ijgg - %55 » FH4R AR S ThRE AN AR/ M -

TE—FHE » EFRZEAE Userdef.h XM ZE B - SEFCERHVERET » el PR Y MCU IR/ M EIFIE - SDRAM
» LCD Panel « MCU iR A 5 Btk A= ~ 8 FES PLLIZEE (SDRAM CLK ~ Core CLK ~ Pixel
CLK) - 1#400inHA 515 » 41 PLL Setting ~ SDRAM initialization ¢ LCD initialization » 1§22 % 1/2/3 #9i5%
B -

MCU FEifrE e :RA8876/RA8877 #1241 Parallel 8080 ~ Parallel 6800 ~ SPI-3 wire » SPI-4 wire ~ |IC 2
Fff MCU RS M EITE -

SDRAM: RA8876/RA8877 7% SDRAM Hy’E= A/NF:16Mb ~ 32Mb ~ 64Mb ~ 128Mb ~ 256Mb ~ 512Mb -
MCU FiIEA S Br vt AR

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

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

AT PE: RABB7T6/RA88TT T LIt MR T » 1F Bon SRSk -

PLL i%%E{H(SDRAM CLK - Core CLK - Pixel CLK):SDRAM CLK(f5: A 166MHz) - Core CLK (5 A 120MHz) - Pixel
CLK(iz kX 80MHz) -

SDRAM CLK > Core CLK

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

£ 24 fir e ZE g T Core CLK > 2 * Pixel CLK

SCRREA T 55 A 4
https://www.youtube.com/watch?v=IHIN6FN6nCs
http://v.youku.com/v_show/id XMTMOMzQzMzI2NA==.htmI?f=26097830&from=y1.7-3
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F—F: MCU R AS EnFortia AR
PR

RA8876 / RA8877 #z{lL/<fifsz(4s MCU Y SDRAM il 5 A
1.8-bit MCU 7T, 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 7], 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU )i, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU 7)1, 24bpp color depth mode 2 (RGB 8:8:8)

AEETTRF AR B (5 F 7 T SR A 17 AR (58 X 7S s =
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1.1.1:8-bit MCU 4}-[E, 8bpp color depth mode (RGB 3:3:2)
Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Rol R()b Rob Gol Gob Gob Bol B()b
2 R, R/’ R,® G/ Gy Gy B, B
3 R, Ry Ry° G, G’ Gy B, By’
4 R3I R3b Rgb G3I G3b G3b B3I B3b
5 R4/ R4b R4b G4I G4b G4b B4/ B4b
6 R5’ Rsb R5b G5/ G5b G5b B5’ B5b

7 1: 8-bit MCU, 8bpp mode FHRIFEZ,

API :

{$iFg 8 bits MCU 1)MAELLK 8bpp color depth. MCU E#Z#g] 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

Sl
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);
ligimage_8 2K/ 128x128 HIE T - #8z0y MCU 8 firyTAMiH - T2 8 firjTaf e -
LCD EnnEA:

(200, 0)

(400, 0)

& 1.1 : {#F 8 bits MCU 1)ELLE 8bpp color depth. MCU E¥#(z] SDRAM.

SCRRREA T 55 A B4
https://www.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzQwOTc2MA==.htmI?f=26097398&from=y1.7-3
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1.1.2:8-bit MCU #[l, 16bpp color depth mode (RGB 5:6:5)

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

OB (WIN|—=
2
2
o
£
of
2
N
£
o
o
o
o
o
of

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

{$iFH 8 bits MCU /1B LK. 16bpp color depth. MCU E¥9k%] SDRAM.

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

,const unsigned char *data //8bit data

MPU8_16bpp_Memory_Write (0,0,128,128,glmage_16);

MPU8_16bpp_Memory_Write (200,0,128,128,glmage_16);

MPU8_16bpp_Memory_Write (400,0,128,128,glmage_16);

llgimage_16 2K/ 128x128 HYEFT > #&=\y MCU 8 fir T/ - t2E 16 fir T FrfEM -
LCD ErrmEA:

(200, 0) (400, 0)

& 1.2 : {§FH 8 bits MCU 1AL K 16bpp color depth. MCU E#k[%] SDRAM.
SEREREA TSR R L

https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzQwOTc2MA==.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

OO |WIN|—
o
&

o
o3}
~ of
o3}
~
o3}
~
vs)
~N
o
vs)
~d

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

{3 8 bits MCU 1A DK 24bpp color depth. MCU B ¥3k2] 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.

Sapl:
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);
llgimage_24 2k/\ 128x128 HE ¥ » #&=y MCU 8 {ir 7T/ | » e 24 AL TCHTER{EM -
LCD EnER:

(0,0) q o >

& 1.3 : {&EHH 8 bits MCU 1" HE LK 24bpp color depth. MCU E#5}Z] SDRAM.
SERREREA N FIRE R &4
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzQwOTc2MA==.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

(O D|WIN|—~
Py
24
P
o
Pyl
19

o]
Py
N
20
o
(o)
=
@
< o
@
< o
@
<
@
<
(o)
15
jos)
<
o
o
o
< o
us]
<
o
< o

2% 4 :16-bit MCU, 16bpp mode ZFRIHER,
API :

{$iFH 16 bits MCU /1 1E LK 16bpp color depth. MCU E ¥k 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 //16bit data.

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);

Ilpic1616 JEK/)\ 128x128 HIEIFT » #8=7Y MCU 16 firyT /i - tk 16 ATt FriEm -
LCD ErmEA:

(200, 0) (400, 0)

& 1.4 : {16 bits MCU /MEILLK 16bpp color depth. MCU E #5121 SDRAM.
SERRRIEA T FIR R EL:
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzQwOTc2MA==.htmI|?f=26097398&from=y1.7-3
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7= 5:16-bit MCU, 24bpp mode 1 FRlE=,

API :
{5 FE 16 bits MCU N E LK, 24bpp color depth mode1. MCU E#%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 /16bit data.

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);

llpic16241 F A/ 128x128 FNE ¥T » 18,9 MCU 16 it/ @ €% 24 firchY model RAT{ER o
LCD BnER:

(200, 0) (400, 0)

& 1.5 : {#F 16 bits MCU /' E LK 24bpp color depth mode1. MCU E¥##l%] SDRAM
SERRRIE TSR R E5:
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzQwOTc2MA==.html?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
Go’ Gy’ Gy’ Go' Gy’ Gy’ Go' Gy’ By’ By’ By’ By’ By’ Bo Bo' By’
n/a n/a n/a n/a n/a n/a na | na | R' | R | R | R | R | R | R | Ry
G1I G1b G1b G14 G1d G1Z G11 G10 B17 B1b B15 B14 B1J B1Z B11 B10
n/a n/a n/a n/a n/a n/a na | na | R [R° | R | R | R | R | Ri' | R
Gzl sz sz G24 sz GzZ Gz‘I GZU le sz sz B24 Bz‘5 Bz Bz1 BZU
n/a n/a n/a n/a n/a n/a na | na | R’ | RP |R° | R | R’ | RZ | R‘' | RS

DO B [WIN|—=

7= 6 : 16-bit MCU, 24bpp mode 2 FHilFE=,
APl :

{$iFH 16 bits MCU 1AL K 24bpp color depth mode2. MCU E#5}%] 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 //16bit data.

Sl
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);
Ilpic1624 2K/ 128x128 HYEIFT » #8=2,y MCU 16 {iz T/ M @ %k 24 fir oY mode2 RAGEEH -
LCD ErrmEA:

0,0

& 1.6 : {§H 16 bits MCU /M HE LK 24bpp color depth mode2. MCU E¥k}5] SDRAM.
EREREA TSR R L

https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzQwOTc2MA==.htmI|?f=26097398&from=y1.7-3
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BTE  JUTERLSE
I

2.1:

f L OUN T ﬁHEP  INHREER ER L UTETE AR (e - RN 5 eE = B L B AR
o U HEHEED MCU #IFRIAEIXMRRE > (EHBESRIRSII AR TR AHEFEER

Q%EEE%%‘)

RA8876/RA8877 il I JLIAIZzIK5 % - (HAE A N L5455 » shr] VR ZAE TFT-LCD _ERE] L[]

PR o (EHE(FRER LB 6 S RN B NZ R o XN AR AR ER &R T#E > A

a5l RABB76/RA8877 1y LA 2z & LiRE

eI/ A

RA8876/RA887 fE{Ikex il [F/ [ 24z I ThEE - 1E(EFF DA S EcE 2Ry MCU Fia] DAfE TFT LCD #5540
AR B TAF - BT SeiE RIE/ETE R S0 s REG[7TBh~7EN] - ELZT - e M Ay S e el = e
12E1% REG[77h~7Ah] » & fifE/ Rt REG[D2h~D4h] » % E = ifi[A/[E REG[76h]Bit5=0 #1 Bit4=0 -
oM% IS ohi4xE REG[76h]BIt7 = 1 RA8876/RA8877 i< H sl iifi /I T 5 A B BTt RYICIZ 64 » B4 -

[ AT P22 15 0E REG[76h]BIt6= 1 - S S i IEl /] -

FEAER/EEY F SR AT active windows HL |
BEAEFIE2ETE:

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
y
Set )
the major and minor radius v v
o;aEgll;;;s:Z;:c;e Start drawing ellipse/circle Start drawing ellipse/circle
[ 1 REG[76h] bit7=1 REG[76h] bit7=1
\ 4
Set the color of a minor radius:
ellipse/circle \
REG[D2h~D4h] B NS
color
Set draw ellipse/circle !
condition mingr radiusi
REG[76h] bit5=0,bit4=0 imajor radjus

center

color

B 2.1 EETCER) SRR CE#) IR UE A
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EEE R EIRTZHT AP :

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

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

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

)

void Draw_Circle_Fill

(

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

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

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

,unsigned short R //Circle Radius
)

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

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

,unsigned short YCenter //coordinate Y of Center

,unsigned short X_R // Radius Width of Ellipse

,unsigned short Y_R // Radius Length of Ellipse

)
void Draw_Ellipse_Fill

(

unsigned long ForegroundColor //[ForegroundColor : Set Draw Ellipse or Ellipse Fill color

[*ForegroundColor Color dataformat :

RAIO TECHNOLOGY INC. 12/131 www.raio.com.tw
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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

)

safl 1(EER):
Active_Window_XY(0,0);
Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] can draw graph
+
/IWhen color depth = 8bpp
Draw_Circle(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) (650, 50)

A 2.2: B—MEENEENE - BirE(500,50) > £ =50

E— MR R E R - F.0frE(650,50) - 2 =50 -
KRR TSI R 1A
https://www.youtube.com/watch?v=03n3i 61UD0
http://v.youku.com/v_show/id XMTMOMzA40TYyNA==.htm|?f=26097824&from=y1.2-3.4.18

RAIO TECHNOLOGY INC. 13/131 www.raio.com.tw




RAIO" RA8876 /| RA8877

R AR rE V1.4

SEfl 2(EfER):
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)

K 2.3: B—MEENE - EJ.OM2E(100,200) « X #EE =100 ~ Y HFE =50 - fiE—PNFERSKOHE - B
M E(350,200) ~ X Hi:f% =100 ~ Y % =50 -

SCRRERELN TSI R EE:

https://www.youtube.com/watch?v=M EhyB o1 s

http://v.youku.com/v_show/id XMTMOMzEzODQ5Mg==.htmI?f=26097824&from=y1.2-3.4.6
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2.2: fhekEmA
RAB876/RA8877 #EfitHh 2L 4= KITIAE » LI LA Sy s B 2Ry MCU gl a] LAfE TFT #8540 EEidhes - JeiE
iRy oL s REG[7Bh~7Dh] - k5l S %kl REG[77h~7An] - fiZEryiits REG[D2h~D4h] - LA IAH
‘24807 REG[76h] Bit5=0 5 Bit4=1>REG[76h] Bit[1:0] EHfFEAIHH L5 > 2hR IS 5N K% E REG[76h]
Bit7 = 1> RA8876/RA8877 i< H il h &M EIIL B A B RBTRIAVICIZIK « IEAh - fEHE Al LA E
REG[76h]Bit6 = 1 S 52 2% -

SRR WAV EEAE active windows HL[E]
BEAEFIESETHE:

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 REGI[76h] bit6=1
the major and minor radius
of a curve
Y REG[77h~7Ah] )
Start drawing curve Start drawing curve
Set the color of a curve REG[76h] bit7=1 REG[76h] bit7=1
REG[D2h~D4h]

DECP =01 DECP =10
v N minor radius M{\
Set draw curve condition & maior radius, major radius
REG[76h] bit5=0,bit4=1 Qter \\CTU
J
/ color color

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

J

& 2-4 BTSN HETE U E A
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e [ 5/ ST [ TSR I RERY AP

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

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

,unsigned short YCenter //coordinate Y of Center

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

)

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

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

,unsigned short YCenter //coordinate Y of Center

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

)

void Draw_Right_Up_Curve
(
unsigned long ForegroundColor //ForegroundColor: Set Curve or Curve Fill color
[*ForegroundColor Color dataformat :

ColorDepth_8bpp : R3G3B2 -~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : 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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void Draw_Left_Down_Curve
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

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

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

)

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

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

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

)

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

[*ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 -~ ColorDepth_16bpp : R5G6B5 * ColorDepth_24bpp : 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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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);
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(Oxffffff,710,200,50,50);

Draw_Right_Up_Curve_Fill(Oxffffff,710,190,50,50);

Draw_Left_Down_Curve_Fill(0x00ff00,700,200,50,50);

RAIO TECHNOLOGY INC. 19/131
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e EE 8 MR

. 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) @),/200) (700,200) ¥,200)

& 2.5: EEMSEIVZERD LCD BronER
KRR TSI R 1A
https://lwww.youtube.com/watch?v=0OwuebxLNrBU
http://v.youku.com/v_show/id XMTMOMzEyNjQ1Ng==.htmI?f=26097824&from=y1.2-3.4.13
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RA8876/RA8877 ffit 17 TP 4 DAL » 1h{ = LA Sy ei{fzRrY MCU BLrIDUE TFT 4 FEJTIE - JeifE
TP G S REG[68h~6Bh] 5455 £ REG[6Ch~6Fh] » J5IEHYHI 7 REG[D2h~D4h] - ZA& I E B 5 1% E
REG[76h]Bit5=1 » Bit4=0 f1/Sz22[% REG[76h]Bit7 = 1 - RA8876/RA8877 jit-= E &g HHHIEIL B A Bk
BURHVACIZ M > tEAh > (ERE T LAFE % E REG[76h]Bit6 = 1 SkE 0T -

ERTIPHIEIR S S A S
FAEFIE2ETE!

JREAE active windows FE ]

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

%

REG[6Ch~6Fh]

Setend point of a square}

I

Don'’ t fill a square
REG[76h] bit6=0

[ 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

[
[
[
[

1
J

color End point

fill a square
REG[76h] bit6=1

[
[

Start drawing square
REG[76h] bit7=1

|
|

Start point

End point

& 2.6 : EUTRS IR EmESER

RAIO TECHNOLOGY INC.
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H J57EHY API:

void Draw_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

void Draw_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

S 1:
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

//When color deepth = 16bpp
Draw_Square(0xf800,50,300,150,400);
Draw_Square_Fill(0xf800,200,300,300,400);
/IOr

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

(150,400) (300,400)

A 2.7+ M 4(50,300)F]£5(150,400) » E— NI EATEHT -

BUR M 5(200,300)%155(300,400) - E—MLEFSEFHRIITH -
KRR TSI R A
https://www.youtube.com/watch?v=sixHMJFDWNU
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2.4: HELIRE
RAB876/RABB77 <7 1% E 444 EITIAE - (T LU 5B fiaify MCU st UFE TFT #i4 Fmizk - 5eid
TE#eiE H REG[68h~6Bh] - 45 & 5 REG[6Ch~6Fh] f14E 1y Fi 2. REG[D2h~D4h] » X2 & EH £ S %
REG[67h]Bit1 = 0 - fIEz%& REG[67h]Bit7 = 1 - RA8876/RA8877 5it<: H ol EF B A B s TRy
A4

EE AR S S5 S I EEAE active windows EETH
BEARRFIESETE:

Set start point of a line
REG[68h~6bh] \
Set draw a line
REG[67h] bit1=0
y
Set end point of a line
REG[6Ch~6Fh] \
Start drawing line
REG[67h] bit7=1
y
Set the color of a line Start point End poi
REG[D2h~D4h]
| colo color
End point  Start point

&l 2.8: BEAHNVEATER
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[ E £EHY API:

void Draw_Line
(
unsigned long LineColor

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

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 // Y of point2 coordinate

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: M#H(10,10)%]:5(800,700) > EH—RLEBHIEL °
SERRRIEA T FIR R EL:
https://lwww.youtube.com/watch?v=bEJgLExApmk

http://v.youku.com/v_show/id XMTMOMzEQ0ODYwOA==.htm|?f=26097824&from=y1.2-3.4.9
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2.5: H=AFHIIIEE

RA8876/RA8877 /1% =i 4 ks
FeRTE = FHYES 0 55 REG[68h~6Bh] ~ 5
RO
RAB876/RA8877 stz H i — AN EA B/RTURICIAH < LAh > RS A UE

REG[D2h~D4h] - % & H =

BitS = 1 SR\ HHS L= -

ER=AIPAVE O
FGAEFIBE2E A

RA8876 /| RA8877

¥ REG[67h] Bit1 = 1 -

R AR rE V1.4

L E AR 5 EEERAY MCU 5T DAE TFT 54 R =i -
1 /5 REG[6Ch~6Fh] » %5 2 /5 REG[70h~73h]f1 =it

R1% B Eh 4K REG[67h] Bit7 = 1>
ke REG[67h]

S5 1 55 2 S5 SV EAE active windows FE A

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

Don’ tfill a triangle
REG[67h] bit5=0

A

Start drawing triangle
REG[67h] bit7=1

Start drawing triangle
REG[67h] bit7=1

)
)

fill a triangle
REG[67h] bit5=1

point1

. point1

point0 color

point2

point2

color

point0

& 2.10:

H=ARS = ARERHNE R

RAIO TECHNOLOGY INC.
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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

)

pien /I E
Active_Window_XY(0,0);
Active_Window_WH(1366,768);

+

/IWhen color deepth = 8bpp

Draw_Triangle(0x07,150,0,150,100,250,100);
Draw_Triangle_Fill(0x03,300,0,300,100,400,100);

Or
/IWhen color deepth = 16bpp

Draw_Triangle(0x001f,150,0,150,100,250,100);
Draw_Triangle_Fill(0x001f,300,0,300,100,400,100);

Or

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

(150, 0) (300, 0)

(150,10 (300

O
(250,100) (400,100)

A 2.11: F(150,0) ~ (150,100) ~ (250,100)= =E—MNEEMN=FETR » DUKF(300,0)  (300,100)
(400,100) = S E—MNEEFIEBN=FA -

SERREA T 55 A 4
https://www.youtube.com/watch?v=RI7jGZDKQpU
http://v.youku.com/v_show/id XMTMOMzE3MzMzMg==.htm|?f=26097824&from=y1.2-3.4.5
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[ T AT LIRE

RA8876/RA8877 7 1&[A f4 17T 42 K ThAE
% I EdA &5 REG[68h~6Bh] 545 5 i REG[6Ch~6Fh] »

T REG[D2h~D4h] »

RA8876/RA8877 = H i Ff 7 A 75 I B I 5 A B R SURHAYIE 124k - B-E4h

RA8876 /| RA8877

REG[76h]Bit6 = 1 >R 52 LAY A 5T -

+1)
ez 2 :

GAEFE2RETE!

HLAE 5 45 B S SR AT active windows A

R AR rE V1.4

» LS DA S B R MCU St mI DATE TFT #8540 FE Y - 44
[ FE Al Skl REG[77h~7AR] »
SR1% IR EE TR %E REG[76N]Bits=1 » Bit4=1 fil/= 5124 E REG[76h]BIit7 = 1 >

I/ 75

{5 FH =& 7] DLRE H iR

$REE 1 (ZEHE X — AR X) DA KA +1) H ERS Y — BI6RY) DIE AR (2" H

REG[68h~6Ch]

!

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

[ Set start point of a circle square}

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

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

\\ J

| v
4 Set N\

€ Start drawing circle square

the major and minor radius REG[76?1] bit7=1 g
of a circle

\ REG[77h~7Ah] ) Start point

l ¢ minor radlu
- ~N dlus

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

~ ~ End pomt

Circle corner

J

Start drawing circle square
REGI[76h] bit7=1

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

\4

Start point

-

°

color End point

Circle corner

& 212:

[l Wb AV W Z R i N e w

RAIO TECHNOLOGY INC.
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[ & 5 H APL:

void Draw_Circle_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

void Draw_Circle_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

Supl1:
Active_Window_XY(0,0);
Active_Window_WH(1366,768);
+
//When color deepth = 8bpp
Draw_Circle_Square(0xe0,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xe0,600,300,700,400,20,30);
Or
//When 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
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/IWhen color deepth = 24bpp
Draw_Circle_Square(0xff0000,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xff0000,600,300,700,400,20,30);

(450,300) (600,300)

(550,400) (700,400)

B 213 : KRy 20 - JEHY 30 0 M (450,300)F55(550,400) - E—MLENEATTE -
DARACH DY 20 - F8%H7Y 30 - M =(600,300)F]55(700,400) - EH— ML EHSEHEA T

SERrREA T 55 A 24
https://www.youtube.com/watch?v=WO0zz0UtgolQ
http://v.youku.com/v_show/id XMTMOMzEwNzQzNg==.html?f=260978248&from=y1.2-3.4.21
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F =% : DMA In Block Mode

DMA block mode j&— /- E /i MIMERERINICIZ 44 (Serial Flash Memory)#% %] RA8876/RA887 Ffy i
ICIZIA(SDRAM) » DMA TRERY(E FIRY S /21525 (pixel) - 5> DMA THRERVITAZRE] » 5SS HRLITHIAL

S

it

Serial Flash SDRAM

& 3.1:DMA Ihi:

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] ) 4
l Check STSR
Destination X,Y REG )
[COh]~[C3h] Bit[0]
DMA process width high
[CBh]~[Coh] END

|
& 3.21: Sz DMA THEERIRE=URTE — With Check Flag operation (STSR.0)
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3-2. £%1= Flash/ROM #Z#l 5T
RA8876/RA8877 %17 T &%= Flash/ROM HY4 M 2k 715 T A& Eatsi=l: 4-BUS [F&EHE(Normal Read)
v 5-BUS Hu#izEHEY (FAST Read) ~ YfZfi=t 0 (Dual mode 0) ~ W fzf&i={ 1 (Dual mode 1)DLFf5=t 0O
(Mode 0) 5= 3 (Mode 3) -

FHI Flash/ROM 1GIZATHAE ] HES 7550 (FONT Mode) v DMA (B HEICIZFHUER) « S0
BRSNS Flash/ROM ICIZARHEE i sa PRI AR « 9 T S8 3754 - RABBT6/RA88T7 1] 5
LRGN R — iR ERY FONT ROM H% - DAM fHz{E 55452 Flash/ROM 4 DMA
(Direct Memory Access) TR o & AT LAER LB > R TTEHE X 2] Bonic {24 (Display RAM)
HYERRE -

XSCK -
XMOS|
> > SERIAL
RAB876  XMISO R oM O
XnSFCS0
XnSFCS1
> SERIAL
> ROM 1

&l 3.3: RA8876 =%/ Flash/ROM %4

RAIO TECHNOLOGY INC. 33/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

REFIREES M E V.4
3.3. DMA /Ry APl #£ LCD FHyRRgs &

BAIERBE TSI APL:

void DMA_24bit
(
unsigned char SCS //SCS : 0 = Use SCS0, 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 SCS0, 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

)

TR

SCS =1:Use SCS1. Clk=0, SPIClock = System Clock / {(1+0)*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.

(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);)
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switch_24bits_to_32bits(1);
DMA_32bit(1,0,0,0,1024,640,1024,1966080);

Serial Flash

(X1,Y1) = (0,0) SDRAM
®

Addr

& xXw=1024 ©

Addr

& 3.4: {EF DMA ThgEXF % Flash YRS A SDRAM

SERREREA N FIRE R &4
https://lwww.youtube.com/watch?v=m_ UtHU A8rM
http://v.youku.com/v_show/id XMTMOMzA3MDg4NA==.html|?f=26097361&from=y1.7-3
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ZEPUE : Block Transfer Engine

B

RABB76/RAB877 N [ I ITI S RARE I CISE RS [ (BTE) » B — XA SR FR RS SO IR L5
FURHi— LR IZ T - RAB8BT6/RA8877 R L4 BTE BEA IR (E MCU MYRE - BT TRrEskiie BTE
TR STIRE -

FEfER BTE THREZ AT > R AN RAH N NAY BTE Tt - RAB876/RA8875 71 13 it BTE LRt © RINThAE
Bl - 1208 4-1 - &> BTE DHREFI WA FIHYN I e 2% 4% 16 FiUEiiaB=(ROP) - B Ta] AR (4 etitin Rk
RS EE B A FERZ LS & - @i 45 & BTE That SoUHHE R - (BRI i DUATIVF IR A AR FIHR(F -
TESHETHREAERAEAL - 203 R A 05 P AE— 225 FAY BTE Zhat - 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 & 1AV& 2E

FLELA BTE DhEEHVEE - 15 & G RHOL 35 B B CH 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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Z% 4-2 : ROP Function

REG?QQIZ]BBI’E:UM] 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 Ij5E S0: k)& 0 FUBkt, S1: K 1 fyEok}, D: HAYHAY BTk}
2.2\ pattern fill ThEER i, H BRI FORHE HRIFECRFER -

Example:
44 ROP Djggi% iy Ch (1100b), HAEHAYETRE = FF 0 Ay BTt
4 ROP ThigEi% ey Eh (1110b), HAEVHAYEDRE = SR 0 + SRJF 1
44 ROP sy /) 2h (0010b), EEHIRHIR = ~IF 0 « S 1
21 ROP ZAEi&5E ) Ah (1010b), HEHIFIFR = 3K 1 ¥k

BTE Access Memory Method
PEREE X% E - BTE HRIE/ H VA BORE S /E— D EoRAVCER » NHEBYEIT#R T /R 04 1/H
B3 TE SRR T

RAIO TECHNOLOGY INC. 37/131 www.raio.com.tw



RAIO" RA8876 /| RA8877

R AR rE V1.4

BTE Chroma Key (Transparency Color) Compare
45 H BTE A GRS - BTE I2F2ERE 0 AVBTRIAIE R EF AT  FORMESERIET 31 B Ayt
SHATE - FORAMEEREL > A = HRIE 0 EAF|HAYH -

LRIFEOERRE =256 )

SRR 0 £L a5y HEEYT REG[D5h]BIt[7:5]

i 0 Zxeih sy HEEYT REG [D6h] Bit [7:5]

IR 0 B 53 HEEY REG [D7h] Bit [7:6]
LSRR ERAEE = 65k (i -

IR 0 2L 53 H LY REG[D5Sh]BIt[7:3]

KR 0 gk ta 53 H LY REG [D6h] Bit [7:2]

SeE 0 Wh sy HERY REG [D7h] Bit [7:3]
LRIFER RS = 16.7M @

IR 0 216553 H EE Y REG[D5h]BIt[7:0]

IR 0 a5y KLY REG [D6h] Bit [7:0]

i 0 W EEh sy HEEYT REG [D7h] Bit [7:0]

SDRAM 50 WTH
-
-
Source 0 start address —»
S0_X,S0_Y T
—_—
RA8877 :
SLXVTH
BTE Source 1 start address —» -~
S1._X,81Y ]
—_—
BTE Process
direction
BTE_WTH
Destination start address —»
K—H
DT X,DT.Y — HE
—_—
BTE_HIG

& 4-1 : Memory Access of BTE Function
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Solid Fill BTE IfAEHRML(sE % il E ATk (BTE ABXIR) LU &M (SR o X NheE e
SDRAM EHy— >R R SHEH N [FREH — Ml & - RIS S E 42 H BTE At kRiiE -

RA8876/RAB87T

BTE

Destination

K& 4-2 : Hardware Data Flow

Setting Destination
parameter
REG[ATh]~[BON]

l

Setting 50,51.0T
color depth REG[92h]

I

Setting BTE width
REG [E1h] [B2h]

}

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

|

Setting BETE height
REG [E3h] [B4h]

l

Setting ETE ROP and
operation REG[21h]

l

BTE enable REG[90R]

‘ ErD J

& 4-3 : Flow Chart

RAIO TECHNOLOGY INC.
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4.1.2. BTE iy Solid Fill THEE/E LCD iy B as B
DUR 9 API 22556 6 > P 4-4 {di A Solid Fill SHAEELH— NG XL «

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

)

B

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

fE:

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

BEAPTER:

(0,0)

(199,199)

&l 4-4: (/] Solid Fill ZEERFI(0, 0) E(199,199)1 4L EUE
KRR TSI R E4E:
https://www.youtube.com/watch?v=xghJkR77RrM
http://v.youku.com/v_show/id XMTMOMzAxODk2NA==.htmI?f=26097383&from=y1.7-3
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4.2.1:Pattern Fill with ROP
“Pattern Fill with ROP” TfjgE a[i&E —~ME SDRAM HEyREE P ACIZKEE » FHE AE B IR E R
R - EIEAENUE 8x8/16x16 AU ZRENY » 17E SDRAM drifydE R HVRFEN B - EIPAEROT B AT
fcé 16 FoEHlbaEA H oyt SORMEGR I Z 5 o HEHRIE AT DL AR 2R 28 5 S 7 i DS EE 7 U A —
B - s mEIEENA -

16
4 - N
8
/—)5 !
I -
8 16 <
. T
- []
& 4-5 : Pattern Format
Setting S0 parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
REG [B3h] [B4h]
Setting S1 parameter l
REG[9Dh]~[AGh] .
Setting BTE ROP and

operation REG[91h]

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

BTE enable REG[90h]

Setting S0,51,0T

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Setting BTE width

REG [B1h] [B2h] END W

!

&l 4-6 : Fii2E
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m‘if Source 0

RAB876

&
BTE <:]
Ny

[ Source 1

Destination

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

Bl 4-72 : BEATTREAE
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4.2.2. BTE fj Pattern Fill ZjgEE LCD ERIHITE R R:

& 4-9 (16x16) EEAERR

A 4-8: FEXNuflt - SDRAM HATHIFE
API for pattern fill :

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 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 SO0!ES1
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1001b ~(S07S1)
1010b S1

1011b ~S0+S1

1100b S0

1101b S0+~81

1110b S0+S1

1111b 1(whiteness)*/

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

)

B
/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);
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);
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);
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);
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);
or
/IMCU_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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el

B PR—: (] DMA IgERSNET Flash Memory FHJE#4EZ] DDRAM [y (SDRAM)

r
y

7 4-10: {7 DMA DjgEf35 M Flash Memory FJE#45%] DDRAM [ (SDRAM)
SE_: BEA— 16x16 HIEIEARRE] SDRAM A
(0, 0)
O

o & - o ~ .
[0 ] - - -
E - 2
X% " &
’ & P W
Calliy - - Cd
ik \ : .
a a0 B
4 et = E v
4 " N
7
‘ y
L AN x 5
£k

&l 4-11: B A1 16x16 (YE £ E] SDRAM
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$B=: H1T Pattern fill FYT/j8E
0,0 % R =
isy

Bl 4-12:3RJEERI(0,0)F1(15,15) B H &y BRI (500,200)F](599,299) - £/ T pattern fill
function VBN -

KRR T PR A E4:

https://www.youtube.com/watch?v=0aEUQ-gzLxQ

http://v.youku.com/v_show/id XMTMOMzQ2NDk2MA==.htm|?f=26097383&from=y1.2-3.4.4
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4.2.3:Pattern Fill with Chroma Key

“Pattern Fill with Chroma Key” Tijfg rl 1%/ 4£— > DDRAM HVRFE S IEILME » HHE A EEATRE R
ORI - EZDRES T Pattern Fill with ROP |, ZTHEEAMHEIRYIHRE - A FEEVE » IIAEBEMERILIEE - e
XSPRFERY DA ) o Ik BTE DIRES T LU » B /2 /E REGIDSh~[D7h|F#iRE - HEJEFHR
TV SR OB o ARy HAVHIEOR Rk e

% Source 0

=

RA8876

BTE

% Destination
Bl 4-10 : BEATTRIAE
i Setting BTE Backgroung
Setting 50 parameter END

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

l l

Setting Destination

parameter Setting BTE height
REG[A7h]~[BOh] REG [B3h] [B4h]
Setting 50,DT Setting BTE ROP and

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

l l

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

!

&l 4-11: FEE
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4.2.4: BTE Pattern Fill with Chroma key IfjgEfE LCD FHYEREEE:

&l 4-13 (16x16) ERAEK

A 4-12: FEXERIT - SDRAM HRiTHI BTk
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 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 //Des_Addr : start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

1000b SO0!ES1
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1001b
1010b
1011b
1100b
1101b
1110b
1111b

~(S0S1)
s1
~S0+S1
S0
S0+~S1
S0+S1

1(whiteness)*/

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

)

Supl:

/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
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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_With_Chroma_key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);
SRef

HR— : oH DMA DI MSNB RS RN IS4 R H—KE F 2] SDRAM 1

& 4-14: £/ DMA ThEERFIMEE Flash Memory &4 E%] DDRAM [ (SDRAM)
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B} 5> 16x16 YA A£RE] DDRAM [y (SDRAM)
(0,0)

- | -
~ e
B
| et

dengarea N SN

& 4-15: E—1 16x16 fYEF1£kkE| DDRAM [ (SDRAM)

= 1T Pattern fill with chroma key FYIHAE

(J, 0) O

& 4-16: #1{T “pattern fill with chroma key”ThfE - EIERARAISIEZM(0, 0) F] (15, 15) - i H AYHEAY
SEEEZ M (500,200) to (599,299) -
9) -

KRR T PR A E4:

https://www.youtube.com/watch?v=XY3vUm cnv0

http://v.youku.com/v_show/id XMTMOMzAwMzQ40A==.htm|?f=26097383&from=y1.2-3.4.15
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4.3.1: MCU Write with ROP

MCU Write with ROP &y BTE Zhfs 8 h0 T MCU 1S A SDRAM i FokH% 143 & < 35 MCU > Write BTE
RO BN FORHE AR EHY SDRAM X5, » Write BTE ThAE 7220 16 -tz - Write BTE TjgE
BT MCU et vkt -

MCU RA8876/RA8877
BTE

IDestination

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

&l 4-17 : BERTTREAZ
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RAIO"

UM WHIRE AR LR FF a8 E

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

}

51 image width
register [A1h] [AZh]

}

S1 X position
Reqgister [A3h] ~ [Adh]

I

S1 Y position
Reqister [A5h] ~ [ABh]

}

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

)

Destination image width
register [AER] [AChH]

}

Destination X position
register [ADh]~[AER]

[E—

RAIO TECHNOLOGY INC.

Destination ¥ position
register [AFh] [BOH]

}

ETE width register
[B1h][B2h]

}

BTE Height [BE3h][E4h]

}

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

)

ETE Function and RCP
[@1h]

BTE Enable [S0h]

}

SET REG [04h]

Check Write FIFO full

— )

WMPU write data

Check write data ==
BTE width ® BTE high

MO

Check STSR Bit [3]

END

[—
&l 4-18 : Fif2E
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4.3.2: BTE MCU Write with ROP IhgEfE LCD FHY B REEH:

£ BTE MCU Write with ROP tf1 » ¢ {J% %+ MCU 8bit 1 16bit %2 {t—2H API (g5 FHZ{HFH - & 4-19 7y
SDRAM 1y #5kt » & 4-20 1y MCU B0y & % > {#F BTE MCU Write with ROP IhgE » #47C  ROP 47 » 1]
LR MCU It AR R BB Bin E% 5 A SDRAM - LIF A APl A2 S a il i

=

C

& 4-20 : MCU B A/YFEEH(128x128)

&l 4-19: FEXEHIT - SDRAM HAiTHI Bk}

void BTE_MCU_Write_ MCU_8bit
(
unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

RAIO TECHNOLOGY INC. 54/131 www.raio.com.tw



RA

o"

RA8876 /| RA8877

R AR rE V1.4

1101b
1110b
1111b

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

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

)

S0+~S1
S0+S1

1(whiteness)*/

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
0001b
0010b
0011b
0100b
0101b
0110b
0111b
1000b
1001b
1010b
1011b
1100b
1101b
1110b
1111b

0(Blackness)
~S0!E~S1 or ~(S0+S1)
~S0!ES1

~S0

SO0!E~S1

~S1

S07S1

~S0 + ~S1 or ~(S0 + S1)
SO!ES1

~(S07S1)

S1

~S0+S1

S0

S0+~S1

S0+S1

1(whiteness)*/

RAIO TECHNOLOGY INC.
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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

)

B
//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
/Use 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
/IUse 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);

Condition:

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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(100, 100)

& 4-21: F§ BTE MCU Write /& SA SDRAM th » EHHt{irE M (100,100)%](227,227)

LR REA T 55 A B4
https://www.youtube.com/watch?v=6 FRIlojp89I
http://v.youku.com/v_show/id XMTMOMjkyNDU5Mg==.htm|?f=26097383&from=y1.2-3.4.21
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4.3.3:MCU Write With Chroma Key (w/o ROP)

BTE #@ZEEE ATHEE(MCU Write With Chroma Key ) » Tf DAEE 1 MCU B A R Rk 2 SDRAM 1y
fERREE - —H BTE MIAMEE ATNREHG - BTE 5[ESRFESIFTANGRERIHEANIL -

BTE ‘#iAME AThaE o FIAKE#—> SDRAM HYFFERI, - i MCU $2(t BRI - ANEHYATH
FTHEE(HY MCU Write with ROP iy BTE IjgE » BTE A M-S A URs = RS FEELR el rviReE - HFs
FEAVEZE R ERE - /2 RABB76/RA8877 H » HffE MA MR ENTFashHy "BTE Bt
o MEEEOR FORIET S » AT EERIEEIER - RABB76/RA88TT (HRHS X Ei iy MR BTk - Nk
1TTEARIIEE - HDDREEAHN—5KIE / BYER oy B 2 %] SDRAM EHEAHE) » NFREHE SRy -
TEARIRIE L A RN - 1E BTE M@EMESADEHITE - RS #EARES A SDRAM - £
FREDIRE AT MR ERIIEEE S R E L BA— D AIREEE - A& 4-22 1] FFREZFN —DMLENE R
BECEENEPEZE - #aREL el NEEe , - JFHHT BTE EEMEEADIEE » s — 5
EHEIPEZE - WEI RO ERYINEE - BTE BAEME ATIREIEAIEA HAYFTRHEE &8 “4ie”

X EHE
Chroma Key —

Background register
[D5h]~[D7h] = Red

MCU RA8876/RA8877
Source 0 BTE

@c 9 =

i B Destination

B 4-22 : BEATTREAE
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Setting Destination
parameter REG[ATh]~[BOh]

Setting S0DT
color depth REG[92h]

h 4

Setting BTE width
REG [B1h] [BZ2h]

h J

Setting BTE height
REG [B3h] [B4h]

h 4

Setting Background Color
REG [D5h] ~[D7h]

RAIO TECHNOLOGY INC.

Setting BTE ROP and
operation REG[91h] NO

R AR rE V1.4

rite data numbe

h 4

BTE enable REG[S0h]

Write REG[04h]

Check STSR
wirite FIFO full ?7?

Write Data

Bl 4-23 : FEHE

59/131

BTE (width * height

{ END
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4.3.4:BTE MCU Write With Chroma Key Ifjg54F LCD iy B Ras B

BTE :@EME ATIAE - AILU%II MCU 3RS A BoR¥HE 2 SDRAM KGR » —H BTE @AM S AThA:
FF4 » BTE 53 F R IIEEEWE AN L -

NEFARTHE == 7532 2]7Y MCU Write with ROP 5 BTE IhgE » MCU Write with chroma key 721% MCU &
AEA D A ERA LT EN S ESThr T BTE HRE | e R B e AR @B -
RAB876/RAB8T7 {2 RIS X El (i3t Bom ¥kl » NHUTS ARITIRE - 2501k - 40 4-25 SRR A4
TEETR A SPAEEFER B 5 CEEE @i - QEEELEN@IER » A& H MCU Write with
chroma key THAE » BEEIFEF SRR - R T ~ QEFRVETR -

=

C

& 4-25 :MCU B A FI%TE(128x128)

B 4-24: FEXANEHIH - SDRAM HATRYBDE
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
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,unsigned long Background_color //transparency color
,unsigned short X_W //Width of BTE Window
,unsigned short Y_H //Length of BTE Window

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

)

peRsilE

/IUse 8bit MCU , 8bpp color depth

BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xe0,128,128,glmage_8);

or

/IUse 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

/IUse 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);

Condition:

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 - @& 4 - HAYHALEM(100,100)F](227,227) -
KRR TSI R 1A
https://www.youtube.com/watch?v=zm8LIn0OxmCw
http://v.youku.com/v_show/id XMTMOMjq1NjlzNg==.htm|?f=26097383&from=y1.2-3.4.22
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4.4.1: Memory Copy with ROP

Memory Copy with ROP (] BTE ZHAE » 25 SDRAM fJ— M E X HLT %ok » #FE 81 S h— N X B « 3¢
ANTHRE T DR — PN BT E H - 1 HAEE T RZe MCU It TaS [RIDA R 7fH

Source 0 image

RA8876 / RA8877

&
3

Destination image
ROP register [91h]

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

&l 4-27 : BERTTREAIZ
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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 S0,51,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

L

&l 4-28 : fif2E

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]~[BOh]

Interrupt Enable END
l REG[O0Bh] 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 : %f2& — Check Int
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LU BTE Memory Copy API ZhEEHIf# i S7u ] Sellf 17 BTE Solid Fill ThgEmE H—PUEHLL YT -
DUR: [ st i — P B Y S LI (2114 4-30) > fF i BTE Memory Copy & il — >R EI (A1

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
)

peRsilE

[*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);

| (500, 200)
(199, 199)

& 4-31: {&FJ BTE Memory Copy with ROP IhEEE Hl— M —RNEZE -
SERRRIE T FIR R EL:

https://lwww.youtube.com/watch?v=H7pJ6XgnJbA

http://v.youku.com/v_show/id XMTMOMjkzNzQ5Mg==.htmI?f=26097383&from=y1.2-3.4.9
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Memory Copy With Chroma Key (w/o ROP)fy BTE IfjgE @ 2% SDRAM Hy— M EX BRI HOR » R EIS
Hh—ANKER - T Hig A E RV A - RS O E A s e - MBS E R ERE— 2
RA8876/RA8877 {H = RHE X iy BBkt » NAITEARILIRE » iM% H AR BRI 2 A -
TEXATHRE T - 2R 0 ~ SRR 1 DU H Bt HY BORIX AR /2 F DDRAM HH] -

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

RA8876/RA8877

BTE

=

N

&l 4-32: BERTTRIAZ

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

i

Setting Destination
parameter
REG[A7h]~[BOh]

l

Setting S0,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

!

+

Setting BTE Backgroung

Color (transparency
color ) REG [D5h]~[D7h]

|

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable
REG[90h]

Check STSR
BIT[ 3] 72

& 4-33: GEHE

Source 0

Destination

RAIO TECHNOLOGY INC.
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4.4.4 : BTE Memory Copy with Chroma key(w/o ROP){£ LCD /YR ~"&7HR:

LU/ BTE Memory Copy with Chroma key(w/o ROP) API ThgsfNfg 4 536 - 4/ T BTE Solid Fill Ty
REmE H—HHEH LT B T » DL F SR s Y — 2 Y 920 B (W1 4-34) &5 BTE Memory Copy
with Chroma key(w/o ROP)& fil|— AT G373 sy | 22 (211 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

)
Ff

[*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.*/

SEHl:

/18bpp 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

/M6bpp 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
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/124bpp color depth

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: —EEASLORE ST EER

(500, 200)

(699, 399) ©

A 4-35: {#f BTE Memory Copy with chroma key SHAE SR $IE GHISTOE » FatiEEAL G0 L ERATH
% o
KIRBRE T IR R 24

https://www.youtube.com/watch?v=ia2KV-s85d0

http://v.youku.com/v_show/id XMTMOMjk4NTY4MA==.htm|?f=26097383&from=y1.2-3.4.12
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4.5.1: MCU Write With Color Expansion

MCU Write with Color Expansion j2—{MRA HIHYIIAE » FAKIAEE MCU By @ EIJE BOREEL L R
Bikl > H5 A SDRAM Ht o ILIEERIACR R MCU $2{EATER (BRI BEkL (Monochromes Bitmap) -
M MITTARIB NS BTE AiREEERE - HHRETRHCEN" 17 Ny BTE Ak
@ #FHR 0 NIy BTE HEE o HIhEE i UK B AR TTRHE BT ¥ (B R S TR AL
A o By RIRESARIE MCU HYBTRHCIRBERE - #4558 A 16 fiynEd 8 MryehyBkHEdEH: » 3 BT
DArrey sfr > WEE TS —E R AP RIRAREIRALT - H BEE—TIRE - EFRE#EA
& EBASEET 2RISR A » 1 F—1T MM T —Z BRI AT RIFEAVERIE < XFELUAL T
AL AV AR R DI TIRERYTE - 5550 » B—EFTRAVAE TR E MBS T (MBS) EEARAL T
(LSB)

MCU RA8876 Destination
or

‘:> RA8877

BTE

Foreground color set blue.

Background color set yellow.

&l 4-36 : BEATTRIAE
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Destination memory L)
start address register ETE Function [91h]
[ATh] [ASh] [A9h].[AAR]
l l Check Write STSI
Destination image width Bit[2]
register [ABN] [ACH] BTE Enable [30h]
l END
Destaintion XY position
Register [ADh]-[BOh] Check Write FIFO full
NO
BTE width Register
[B1mB2n] WMPU winte data
BTE Height [B3h][B4h]
i heck write data = NO
BTE width * BTE high
Setting Destination
Caolor Depth [92h]
YES
& 4-37: fif2E
|<— BTE width=25 ———
ROP =7
(start hit=7)
i DO D1 D2 D3
A A A A
r Y Y Y A

MCU interface 8 hit

Color expansion @ BTE width = 25

ROP=7
I [ I

&l 4-38 : EAATTIERI—
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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
| | | |

Bl 4-39 : LTk —

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 Shit oo 01 02 03

MPU send to RASSYE
data, the data have Bhit
for one transmitter data,
and serial send
Do.01.02 03,04 ~~

DOnto RABGYE

start bit =4 '
oo D1 02 03

Mot Expansion g J107 I

0 7 P Y Expansion

Expansion BTE High REG [B3h]
[B4h] setting

}‘— ETE Width REG —'|
[

B1h] [B2h] setting

& 440 : Color Expansion ¥
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4.5.2: BTE MCU Write Color Expansion £ LCD /& /~1iiEH:

4-41 77 128x128 e B EEG » [RIATREEE NG » HRERENER > £/ 7 BTE MCU with Write
Color Expansion TfjgEf% » e {5 4-42 NEIZE—FF o DURFATET MCU 8bit 5 16bit £42(E—4H API LUK
WS R E A ESE -

& 4-41: & 4-42:
128x128 B H AR 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

)

B

[*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 iy B /REE:

0,00 @

& 4-43 : BTE MCU Write with Color Expansion
KRR TSI R 1A
https://www.youtube.com/watch?v=hCA8lqpZT79q
http://v.youku.com/v_show/id XMTMOMjkwMTYyOA==.htmI?f=26097383&from=y1.2-3.4.18
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4.5.3: MCU Write with Color Expansion and Chroma key
B 11 BTE By S RN » fiskUFEZE D - It BIE DjgES BTE MCU Write Color Expansion Tijgt JLF
EMEER - SUEFTABMASRGERMEN" 17 BT NawEcy BIE fprReH EEABNME - FrfA
W ASRETTRHEN" 07 BYALTTRAN L HL - T ORdSe IR ARAY H BV BTRIB G E -

SDRAM

MCU RA8876

or
[> RA8877

BTE

Foreground color set blue.

& 4-44 : BEATTREAE

Destination memory L

start address register BTE Function [91h]
[A7h],[A8N],[A9h],[AAR]
Destination image width l

register [ABh],[ACh] BTE Enable [90h]

l

Destaintion X,Y position
Register [ADh]~[BOh]

l

BTE width Register
[B1h][B2h]

l

BTE Height [B3h][B4h]

}

Setting Destination
Color Depth [92h]

I

Check Write FIFO full

NO

MPU write data

Check write data >
BTE width * BTE high

NO

& 445: HEHR
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4.5.4: BTE MCU Write With Color Expansion and Chroma key #J APl #£ LCD FHYE "

BH:
4-46 yStfIFT A EY 128x128 By K » %R BTE MCU Write With Color Expansion and

Chroma key IfjgE - R LAREHLRLHAER ORI 2K - (] 4-47 e RrA] 4-46 (ER T ELDIREIRRFIFAN Y R 5%
HplEzR o DUNEAT 51T MCUBDIt 55 16bit St 1 FHZH API LUSSE AT -

K 4-46 : & 4-47 :
128x128 EHHEEK 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
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,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 short *data //16-bit data

)

B

[*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
KRR TSI R A
https://www.youtube.com/watch?v=pvYE62bGNOY
http://v.youku.com/v_show/id XMTMOMjg2NjUwNA==.htm|?f=26097383&from=y1.2-3.4.23
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4.6 :BTE Alpha Blending

=

1EVF% BRI+ - alpha blending /& — ik G 5 HoAth ZHY R BORME I A5 - B - RABB76/RA8877
Rt T a4 {5 Alpha Blending HYLIAE - (E FERHTEBURZHV RS BUE - B r] DUSEISE A RnHY s R « Xy
R I AR BT IR E P - &5 T g HE ) RABB76/RA88T77 i Alpha Blending Tt

4.6.1: Memory Write with Alpha Blending

“Memory Write with Alpha blending”X-NEhgE AT BUE & >KF 0 S 1 #Y R gort » Hr &I FHvEE R Bonte HAY
B RXE - XPDTHEA MR — Picture mode 5 Pixel mode - Picture mode ] LL#E{E{E
8bpp/16bpp/24bpp &= T - Pixel mode HEE#E/ELE 8bpp/16bpp =T - 1£ 16bpp HY pixel mode T » KJHE 1 ¥
RHY bit[15:12]7 alpha level » EAHIfir T2 B¥ 50k} > 1 8 bpp Y pixel mode T » SRKJE 1 ZHkHHY bit[7:6] alpha
level - Bit[5:0]H=kfEE Mt ERYER TR -

Picture mode iy H At ETEL = GEJE 0* (1- alpha Level)l) + (3&J5 1 * alpha Level)
Pixel mode 16bpp HYHAVHELFDR = (SKJE 0 * (1 - alpha Level)) + (3JE 1 [11:0] * alpha Level)
Pixel mode 8bpp 1y HiyH 7k = CEJE 0 * (1 - alpha Level)) + (8 &5 (Source 1[5:0]) * alpha Level)

—— Source 0

RA8877 &
AT —

Source 1

Destination

B 4-49 : Picture Mode TE{k¥okIE
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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.
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4.6.2: BTE Memory Copy with Alpha Blending in Picture mode 7 LCD /Yy & Ri%HA:
“Memory Copy with Alpha blending™ X NEHAE AT DUR AR 0 S5 1 (TR} - 2A1% BoRAE H YA EoRKEE -

XA THEEA PR, — Picture mode 5 Pixel mode » £33 » Ff1{# A picture mode fifisiHH -
Picture mode Ui Zokl = (35 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)
)

SEpil:

[*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 .*/

//When 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
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//[When Color Depth = 24bpp

DMA_24bit(1,0,0,0,1024,640,1024,1966080);
BTE_Solid_Fill(0,2736,1024,0,0x00FF00,200,200);

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

(1100, 400)

& 4-51: 3ZJE 0 M (500,300)%1(699,499) 3 1 K (1024,0)%(1223,199) - ££ alpha {£7 16 T > £ alpha
blending 3 H i °~7E H #31[(1100,400) ~ (1299,599)] -

E it

alpha=0 alpha=8 alpha =16 alpha = 24 alpha = 32
& 4-52: f£[H alpha level Ty HBIHIFER o

Picture mode - Destination data = (Source 0 * (1- alpha Level)l) + (Source 1 * alpha Level);
ERRREN T FIR R EL:

https://www.youtube.com/watch?v=nJq3UiRj gl

http://v.youku.com/v_show/id XMTMOMzQzNzYONA==.html?f=26097383&from=y1.2-3.4.1
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FHE : Picture In Picture Function

5.1:PIP Window

RAB876/RA8877 1£ FH MRl B - STHE(s I o] LAE P PIP g - PIP e A SR mELIRE - BV
R HE B RN E R FkiE SR BonEE L - 2 PIP1 5 PIP2 HEEZN - PIP1 2 &1E PIP2
Zk-

PIP #l iyl B 5 A/ i REG[2Ah]E] REG[3Bh]5 REG[11hki%iE » PIP1 5 PIP2 S E 25 fFas - 1 H
FR¥E REG[10h] Ay Bit[4] - £#E5 REG[2Ah~3Bh]E PIP1 22 PIP2 fil&HYSEL - fHSSHY PIP window Ifj
RE AT A T IR TR R - PIP & K/ NSIEAEAI B T RE 4 MEEN— D > A — M
? o

5.2:PIP Windows Settings

—~ PIP &I B S A/ NEH PIP EEGEaArHE ~ PIP EIE5EE ~ PIP BoR X/Y JEEFR ~ PIP E{5: XY [
i~ PIP (Y8 e ~ PIP (&5 E S &R EFNEFFERTE « PIP1 5 PIP2 AL ES e -
A& HRE REG[10h]Bit[4]k 4t £ REG[2Ah~3Bh]2 PIP1 2 PIP2 M ESHISAILE

' ~, (_ _\

Set PIP window Image
Set SEIECE?;S%;‘.EEBTT or PIP2 Upper-Left corner XIY coordination

REG[34h] ~ REG[37h]

p , \_ )

. ! |, ! .
Set select ézrl'l:lrgg;;gllm or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[3%h]

y

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

v '

Set PIP1/PIPZ window
Enable { Disable
REG[10h] Bit7i 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]

&l 5-1: AR
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5.3: PIP ThHeEE|fE-

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

PIP| Display Window Start {X,Y) Main Window St
L

(VDHR) Vertical Display Windows Height
(VDHEy

DISPLAY WINDOW/{PANEL) display main window data

DISPLAY WINDOW{PANEL)

o

PIP Image Start Addres PIP Image Width

(PISA) . {PIV)

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

SDRAM

K 5-2
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5.4:PIP TjgE7E LCD LRy E RijiEA:

RAB8876 / RA8877 =7 & (H & F LAE I PIP il - PIP g A S PeimiBohee - Efdeft iR EIT S8R
B R vkt e £ EonEE L - 2 PIP1 5 PIP2 @HIEEN - PIP1 28 54E PIP2 Z | - XN AN ENE
BN EE SHI AR PIP X IIEE -

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.

)

SEf: (DMA Reference Chapter 3)

//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);

for(i=0;i<500;i++)
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{

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);

}

FB— : FlF DMA ThsE R =5k BnA F $okI 5 A RA8876/RA8877 1y SDRAM
o)

(0,0) —— WA EROERAT
RAIO Technology Inc.

IERIEIRAEIRAR
RAIO Technology Inc.

| A= s ey

& 5-3 :Write wanted display data into SDRAM

S —: $TFF PIP window &5 » EH-£E(100,100 ) BLF: (100,400)

; h

= BERRRAERAR
(100, 100) RA' O RAIO Technologyirnc.

RA' o IERRRHERAR
I RAIO Technology Inc.

IR AHRAR
RAIO Technology Inc.

1¢‘r‘

RA - miaRHEAR B RAR
I RAIO Technology Inc.

& 5-4: FEPIP1 DLK PIP2
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SW= gt PIP1 S PIP2 (9EER
0,0

O
H A RHERBHERAR
(100, 100) RAI RAIO Technology Inc.

RA' InthRHER G RRAR
I RAIO Technology Inc.

ORA' e R R IRAT] RABRTE/RARRTT BIPT
I RAIO Technology Inc. ‘ ‘

| RABBT6/RABRTT PIPI | [RABBTE/RABETT PIPI | (1024, 134)
RA' o i RHERAFIRAR
I RAIO Technology Inc.
F" e
v F _,-‘f_,,:-;"'-: | RABR76/RABR?T PIPZ |
’ el
(100, 400) o S
o © Fo v, = 2
ot ' . w4 ya— [
B thFHERBEIRAT - i RHERAFIRAR
RAI o RAIOQ Technology Inc. RAI o RAIO Technology Inc. 5
[RABRT6/RARRTT PIP2 | | RABR76/RABR?T PIPZ | -~
L g
l >
& 5-5: XZT PIP Window HY#E460r B AN PIP Window W E ~ArE -
SR - KRR ENEE
f% SKFREY BN E (1024, 0)
(0, 0) RAi InfERHE IR HERAT
RAIO Technology Inc.
o) ORAi o HHER R HRA R [RARRT6/RABETT PIPI |
RAIO Technology Inc.

(1024, 154)
o

RA' IntERHERBERATR
I RAIO Technology Inc.

?’_ -
F L e [RABRT6/RABRTT PIF2 |
a+

Y /4 R
¥ M
/ F‘;.‘.-.'-"'

RA H fﬁfﬁﬂﬁﬂﬁfﬁﬁmﬂﬁl
-. I RAIO Technology Inc.

‘ RABRTO/RARRTT PIP1 ‘

\
\

A\

1\‘.!15";

| RABRT6/RABRTT PIP2 |

h

A 4

& 5-6 : E% PIP1 D Fz PIP2 B4 &5 E%(600,100)5(600,400)

KRR T3 R 1A

https://www.youtube.com/watch?v=Jq1VXtVNRCM

http://v.youku.com/v_show/id XMTMOMzQyMDAwMA==.htm|?f=26097826&from=y1.7-3
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FARE 1 XF
RABB76/RAB8T77 1] 4L PP K » 73 WINEEFIE SHME T - INEEF e % ISO/IEC 8859-1/2/4/5 A -
AN EIERC LB A E] (Genitop Inc) AYERST §2%15 8 ROM » B] 7 #8256 [l 7 Fe sl RUAR AEHY B > 41 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, 1SO-8859 [\ &z GB2312 Extension %55
RAB876/RA88T77 kit AR 73 Ay AT

1. WET
2. 4hEf7 S ROM

Foreground [l
Background [}

FOMNT 12x24

&l 6-1: JEpl

NFH—ESHILE - £ REG[CCh]~REG[DEN] » H{RFTREB(EMAYFRZEL > KA LS T HAVRTEA -
TP BOEAE AT R SR R Y3 748 REG[D2h]~[D7h] -
piran = Ff 15 font1 5 font2 Fi2E & » Z5I14 64 EFFERYTTR -
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Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DEh] REG|CCh}~REG|DEh]
Set REG [04h] Set REG [04h]

0-not full
Write Font Code

rite Font1 == 64

Y

& 6-2: XFRniER

NEF

RA8876/RA8877 A%k 8x16,12x24,16x32 £iff] ASCIl FH ROM » 2 FAEE HE TR » AR TR
(Code) Hii ASCTF - NEERYFH 7% ISO/IEC 8859-1/2/4/5 fmhdtr A ILAh - R v] LIiZE R REG[D2h~D4h]
PR TATERE - DU EN REG[DSh~D7h] #EES RO » XFEANERFEZE TE:
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Character Control Full
Register 0 [CCh] \

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground
[D2h]~[D5h]

Not meet

Background
[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]

SET REG [04h]

I

&l 6-3: WS ASCIl FEERIAE
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% 6-1 & ISO/IEC 8859-1 Ay 54 - ISO ZEH ks (L4 LA HHr  ISONEC 8859-1 Yk “Latin-1"
=T HERGES ) 0 RER AL AN ISO/IEC 8859 [YEE— N B 8 It T4 - LLASCH AR wE
T OxAO % OxFF (SEREIN 192 AL T ERERFFS « BhFERGmho (0 F R R PEUR » R /REETE ~ EHTE
BN ARYIEIETE ~ TIZREEENE ~ FHEIE ~ 518 ~ JAREIE ~ F#EHATE (Frisian) ~ JOFFELE ~ 7215 ~ /&
FERRTE ~ VKEDIE ~ BI/REIER/RIE ~ SCRFIRE ~ SORFE ~ A1 T 18 ~ AL ~ E0E ~ a8 ~ BItES
Wik ~ TSI TG  PEDEA 18 B g

FEiERNGHEE TR B 2FRIEY 1ISO 8859-1 Fhd » BUMLAMIEMAIES @ MrEIEETRHIE ~ HrELa B
W~ HIETE R AR ~ SEREEA g 15 (Tagalong) R[] 1SO8859-1 4wfd -

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

X\D123455?89AECDEF
B o .MEH$$)ﬂﬁ
TN S [=T Tl ool
=] [v]llsloded [ (D[, [H .|/
< 1011]213(4/516/718/9] : [ 3 |<|=|>[2
* @ABCDEFGH I|JKILMNO
* PQRISTIUNVWXY|ZI [I\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 e |9 es|oe| ___”TM§:>&3 i 5
| i |elelof ) 8] el (|- @
a°:t2 31;&1['} 10395}5%5;
*|AJAJAJAAARCERERT|II|T
° PINOOOOOX@UUU[UY[P|B
©lalalalalslalelclelelela]ilili]T
d|no|o|o|olo|<|slulaltlily bl
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T 6-2 N ISO/IEC 8859-2 HINRMETEE » NFK Latin-2 2" FWES | - EHEIFAE(EAAN 1SO/1EC
8859 WFH /> & frF Ttk - T TREERLIT T « WBREIIE ~ fETCE ~ QI FITE ~ R
W TETE ~ BN HEEILTE ~ FRAGIE - MPU/RERILIE ~ 34iF ~ 1815 ~ i7 T Bt AT A TR B - ZFE
T HESIMRIEAH 45T BHANFELLTFTT > 150/1EC8859-2 ] HIff Fit K2 s

N
>

& 6-

SCIl Block 2 (ISO/IEC 8859-2)

ae B oSITIQ I
TTLH A
- + -

A 4

h

=)

#%

SIESIESK 1K

daviio)e
IR EE Y YE

R i=az=llvils

w |0 | |CCo|H
Ll =N EEE K
=R loH [=]lesl [SUHEAZE )
Al sifollN |
£ o [= (0]~

B e [ PN] [ Cy | o
—l—',.-"'"h_|Au

e EIEE

Kl
[
k
{

(
1O

| &G0

=
[T, [

L1
L1
i1
s,

pH [==!
=H sl eyl
:-u{'l\ ] )—c‘:\ | b

L]
L1

=Nl

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

O | | O Tt

=
1:1: ) D: [:-]\ s m\

tlo w >< u[:-]

RO | D e
P e e It e T
12 |2 | N [ N

O, | s w Fj\
= b | ST MR WA

o
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* 6-3 NN ISO/IEC 8859-4 ZHrfer e » XFF Latin-4 =" JLEES | BEIFIRAE(LHLN 150/1EC 8859
RIS & I oise » BRITARFIRRIDBIITE ~ #8IERE1E ~ RIBAEREE ~ 125015 B 0 i=k1E (Sami) X

Fo W ITERINRESRLL N S ¢ FHRIE ~ B0~ SRREIE ~ (815 ~ 1L T8 ~ IBEOE ~ IR B ILIE K I o

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

X\D123458T89ABCDEF

| lciovesmaoflof—Lof M
' T |1 TS | I{ T] L [Pl {olalw
OB a& (D R s - |/
0112345671819 |3 |<[=|>|?
"@ABCDEFGH I|[JKLMNO
*PRRISTIUVWXIY|Z{L\1]7—
“"|alblc|d|e|f|g/h|i| k|1 |mn|o
"Iplalr|s|tiulviwx|v|z|{] ]|}~

AR TS| ISIEGE - |Z
| lal Jx| [T[1] ], |5[e]g]s[Dzn
‘AAAAAARTICEERRT|II
" HINOKIOOOXUUIOIUI00R
‘|alalalalalaledilcleleleleli|i)T
"|d|n|6|k|6(6|6]+|glultlaliilala)
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T 6-4 N ISO/IEC 8859-5 ZIrfe+5 » EEIRITA(LLALAN ISO/IEC 8859 HIETA & (IF Tt » Bk
THARFORORIIFNLE ~ 01 ~ ZE/RAENIES SSHWAE -

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

'| clovielalaleMolSs2 Md
"N V|S= LT oA
O IEIB%E D R, - |/
1012131456789 |3 |<|=>|?
‘@ABICDIEFGH| I|JKILMNO
TIPQIRIS TIUVIWXY|Z LN [
"1 " la|blc|d|e|f|g|h|i] j|k|]1|m|n|o
"Iplalr|s|tiulviwx|y|z| {1 |3} |~

| IEBTIES| || b RK] - [V
* |AIBBICERERMAKITIMHO[T
“IPCTIVIOX LY BBIBDSA
" |a|O|B|T | m|e[#] 3 1| K|JIM[H|O|IT
" plc|T(y|®|X | LY b bl b [3[0) 9
"INde|n(T|els| 11| ]k K8[Y|u
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SMEFFZA] ROM
RA8876 / RA8877 4N 3%51] ROM M FI TR [EI R FHHR Ik 717 244 « Lh/ MM A7 8284 5] (Genitop
Inc) HYEL5y R 5FR ROM » g/~ %S a & GT21L16TIW ~ GT30L16U2W ~ GT30L24T3Y -
GT30L24M1Z ~ GT30L32S4W - GT23L24F6Y - GT23L24S1W - fER [ERIF= 5 T T AREHTA/ N
HfE 16x16 ~ 24x24 ~ 32x32 DR SRR E T FAAR AN  PEAIET IR R -

6.1.1:GT21L16T1W

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

So1ea | BIGs ASCIl | UNIpn | JIS0208
Normal V \Y% V V \%
Arial V
Roman \Y
Bold \Y

Latin Greek Cyrillic Arabic

Normal V V V
Avrial 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:

. - . GB2312
UNICODE | ASCII Latin Greek Cyrillic Arabic | g ial
Normal Vv \ \Y v v v
Arial v Vv v v v
Roman \ v
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 V
Arial \
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal \% \% \ \%
Arial \%
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 \% V \%
Arial \
Roman \
Bold
*Arial & Roman is variable width.
6.1.5:GT30L32S4W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312 | 02012 ASCII
xtension
Normal \% \% \%
Arial \
Roman \
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312 | o212 ASCII
xtension
Normal \% \% \%
Arial \
Roman \
Bold
*Arial & Roman is variable width.
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® Character height: x32
Allowed character sets & width:

GB2312 EGBZ?’?Z ASCI|
xtension
Normal \Y V \Y
Arial \Y
Roman \%
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 EGBZ372 ASCI|
xtension
Normal \Y \Y \Y
Arial \Y
Roman
Bold
*Arial & Roman is variable width.
RAIO TECHNOLOGY INC. 98/131 www.raio.com.tw




RAIO" RA8876 /| RA8877

R AR rE V1.4

6.2: f£ LCD B R

6.2.1: NEF:

RAB8876 / RA8877 A 78x16,12x24,16x32 L AJASCIIFIZROMR (k{3 Fi & 55 J5 Y = £ e (Code) i A
WF o NEEFPELIE TISONEC 8859-1/2/4/51 7 A 74 -

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font = 8x16 -~ 16x16

24 : Font = 12x24 ~ 24x24

32 : Font = 16x32 ~ 32x32*/

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

[*ChromakKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

,unsigned short y //coordinate x for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //FontColor : Set Font Color

,unsigned long BackGroundColor

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

)
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SEfl:

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)*/

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, 1000,0xf800,0x07¢e0, "adfsdfdgfhhgfh");

or

/IWhen Color Depth = 24bpp

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

SChrey BN E
(0,0)

&l 6-4 NEFSHHI
KRR T3 R A
https://www.youtube.com/watch?v=Ty7KsMWEIaE
http://v.youku.com/v_show/id XMTMOMzQwMzI0OA==.htmI?f=26097369&from=y1.7-3
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6.2.2: ETIMBTFES A Bigs 7 H

RA8876 / RA8877 Hy/MEh 51| ROM Fra ¥ A FEINLFHTRHE T VF AP T14 - ILyrmEAH A 4.2 F (Genitop Inc)
YRRy B3I F R ROM » S S & GT21L16TIW « GT30L16U2W + GT30L24T3Y - GT30L24M1Z
v GT30L32S4W + GT23L24F6Y + GT23L24S1W - fRHERENIF= 5 > SR T ARE AN - Hf g 16x16
N 24x24 ~ 32x32 DU EFHA TR TR RN -

BN RS R T RAB876/RA887T HNE R HIFERIIEIH: Bigh HyF& -

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

[*ChromakKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

void Print_BIG5String
(
unsigned char 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*/

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

B

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 5a{aF}: 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 ESMFFES A Bigh F&
SCRRERELN TSI R EL:
https://www.youtube.com/watch?v=NY5Fr-nZS0g
http://v.youku.com/v_show/id XMTMOMzkxMjk4NA==.htmI?f=26097369&from=y1.2-3.4.14
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6.2.3: B IMNEFES A GB2312 F&:

RA8876 / RA8B77 {415 51] ROM Friai # X A EINFHTREL T2 M54 - BL/ T EHA R A F] (Genitop Inc)
5y 85 TR ROM > S04~ it g 588 GT21L16TIW + GT30L16U2W  GT30L24T3Y + GT30L24M1Z
v GT30L32S4W + GT23L24F6Y + GT23L24S1W - fRHERENIF= 5 > SR T ARE AN - Hf g 16x16
N 24x24 ~ 32x32 DU EFHA TR TR RN -

AN FAREAS TR T RAB876/RAB877 SN FI T2 RAIEH GB2312 (Y75 -

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

[*ChromakKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

void Print_GB2312String
(
unsigned char 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
[*Font Color and BackGround Color dataformat :

ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

B

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 5a{aF}: 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: EIIMNEFEEA GB2312 F&
SCRRERIELN TSI R EL:
https://www.youtube.com/watch?v=aAavvmZJga8
http://v.youku.com/v_show/id XMTMOMzI4MjE1Ng==.htm|?f=26097369&from=y1.2-3.4.5
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6.3.4: EINFTFEE A GB12345 75

RA8876 / RA8877 Hy/MEh 51| ROM Fra ¥ A FEINLFHTRHE T VF AP T14 - ILyrmEAH A 4.2 F (Genitop Inc)
YRRy B3I F R ROM » S S & GT21L16TIW « GT30L16U2W + GT30L24T3Y - GT30L24M1Z
v GT30L32S4W + GT23L24F6Y + GT23L24S1W - fRHERENIF= 5 > SR T ARE AN - Hf g 16x16
N 24x24 ~ 32x32 DU EFHA TR TR RN -

AR AREAS T EEEA T RAB876/RA887T HNE R HIFEARSIEIH: GB12345 fy7-& -

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

[*ChromakKey :

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

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

)

void Print_GB12345String(

nsigned 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 //X_W : active window width

,unsigned short Y_H //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 which you want print on LCD

)
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SEfl:

Select_Font_Height_WxN_HxN_ChromaKey_Alignment(24,4,4,0,1);

+

Print_GB12345String(3,0,0,0, 1000, 1000,0xe0,0x03,"## {5 FH5 123456"); //When Color Depth = 8bpp

or

Print_GB12345String(3,0,0,0, 1000, 1000,0xf800,0x001f, "S5{6fH% 123456"); //When Color Depth = 16bpp
or

Print_GB12345String(3,0,0,0, 1000, 1000,0xff0000,0x0000ff, "f5{67: % 123456"); //When Color Depth =
24bpp

(0,0)

&l 6-7: EEIMEFREEA GB12345 &
KRR TSI R A
https://www.youtube.com/watch?v=HyF-PAUI7Xk
http://v.youku.com/v_show/id XMTMOMzM5NDAwOA==.htmI?f=26097369&from=y1.2-3.4.7
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6.3.5: EIIMNERFEE A Unicode £ 5

RA8876 / RA8877 fy41il 51 ROM a1 A [FIRL FIFR(E TR 25 Mk - h EfH AR 5238 /0F) (Genitop Inc)
(L5 ER ST ROM » g B4 GT21L16T1W  GT30L16U2W « GT30L24T3Y - GT30L24M1Z
v GT30L32S4W  GT23L24F6Y - GT23L24S1W - fEfEAREINF5 - THE T REA/N - s 16x16
N 24x24 ~ 32x32 D) R A FPAR[EI B TR AN ©

AN RS MR T RA8876/RA8877 S %I EkFEN 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

[*ChromakKey :

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

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

)

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

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

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

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

)

B

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" & dbi & c—1 8 5% 6 2 5");

Or

//IWhen Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xf800,0x07e0,L #1587k i &t —4 8 5% 6 8.2 5");
Or

//When Color Depth = 24bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xff0000,0x00ff00,L" ¥ "ri& It i & 70 —1 8 5% 6 #2 5");

(0,0)

& 6-8: EIIMEFEEA Unicode £
SCRRERIELN TSI R EL:
https://www.youtube.com/watch?v=rnmuO-AD4s4
http://v.youku.com/v_show/id XMTMOMzkzMzM3Ng==.htm|?f=26097369&from=y1.2-3.4.15
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E+Z= : PWM (Pulse Width Modulation)

RA8876 47 2 41 16 {irsEiif 85 - EHT28 0 A1 1 AARCPRIRE M (PWM) IfE - SENTES 0 A —MER LR -

HFIR UK HLRAT e

FEITEE O 1 1 H— LY 8 TS FIES (prescalar) « &/ BRI A — MKERIIZS » AITIF=4: 4 KT
RIIES (10 1720 1/4F11/8) -

it s timer count buffer (TCNTBn) K % PWM it i 7] LU K FI ] timer compare buffer (TCMPBn)
LSRRI TEFE I (PWM) - PRI - 1402 S PR T 518 :

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

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

pamcak | [ [ [ S

coectk ] LT LTI LTI L N I

{ Count Buffer + 1) x PWM CLK time

7-1 : PWM B FE
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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 */

)

B

x4 Core CLK = 60MHz
PWMO0(1,3,100,1,0);
PWM1(1,3,100,4,3);
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PWMO %iH:

/*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%/

M Paos: —24.00 05

C H'I o, -1||"

] 7-2 : PWMO Syt B T B 7.3 : PWMO St e T

PWM1 &iH:

[*On_off =1, Enable PWM.

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

PWM CLK = (Core CLK / Prescaler ) /2°'°% 4Vided = (60M / 100) / 2° = 75KHz

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

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

T/EZ%%/EZ%/

Fd Pos; —24,00 5 T ] 4 Sl iq’ hd Pos: —24.00 s

[NEREN AN

[ T

& 7-4 : PWM1 ﬁ‘&&ﬂbf‘ﬂﬁﬂ & 7-5 : PWM1 Kt rR Az I 8]
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F\FE . BEHRE

AT S AP IR AR, TSR 2 th B PR DI 2 . XA Dh e T LASEOL SR N Y, [ 8-1 J
AR IEA I BE AL N T B . RABBT6 JyAI N AMB IR K, C4E KIN[4:0] W2 L.

a4
| KIN3
 KINZ
KIM
| KIND
RA8876
KOUTD ~
- e e N
KOUTH N A ]
b | . . | ™
KOouT2 r lr g ~Br
- N, | N
KOUT3 r ~§r <“gr “Qir
| Y, . N
KOUT4 | AN e 2
) D | N

8-1 : Key-Pad Application

8.1 A FWHEIET R
RA8876 AL =l as r S R

1

2.
3.
4

IR % 3CRF 5x5 BERLAERE

Key-Scan B AT AT FE AL I35 55 HURE IR 1]
T PR A% 1)

SCRFZ BRI 3%

TER: PN 2 DMl 24 3 Mgk (H2 3 i 4 A ReRE 90" HES)

5. Al L R R 5t

KSCR R AT IR ZAF 48, X DR SPEAAE 7 AR, BRI 1] BUFESIR |
B A%HE . M7 A LT, A o] LOE L P70 . /£ KSCR2 bit1~0 Zi5% H A& T Uit s H
SRJE 3 I AT LUIE L B KSDR 15 22885 -

£ “Normal key” s&7E LLHUFERS [A] A 560t _EA HOAFIN A& 3% T 12417 8. “Long Key” NI /EKF2BEHL
FERI N B AR A 3% T84T 8. 26774 "Normal Key" 44774 “Long Key” , I 7E S 86
ERESFAEA

Z 8-1 &1t "Nnomal Key” B 5EEALARERIN N, $% N BB S A7 E KSDRO~2, Wi &Kt
(4% F sk, MBI K22 "Long Key”, AL /ER 8-2.
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7% 8-1: Key Code Mapping ¥ (Normal Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
KoutO0 | 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

7 8-2: Key Code Mapping ¥ (Long Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
KoutO | 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

MR ZHER, 2 E =N RS /A 7E KSDRO, KSDR1 5 KSDR2 =/NEfp8erh, 1S MEAE T =0
i B R U S A L, S BINT LR, ES T
TEAH 7 (] 3% R 8205 0x34, 0x00 and 0x22, 7F KSDRO~2 fiff 7 i :

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

PA_E P B B A A BOE A 2 I R

%< 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]

PR BRI T DB (Key-Scan), {31 T LU R 91077 K 2 B IR

1) Software check method: % Key-scan KR (status), REHEEHILT .
2) Hardware check method: HF B RIG A& BA BB L T
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ARBOEHIERE (INTEN bit[3]) A 1, ISAA SR $d% P i A sl = W= n, Key-scan
IR BERR (bit[3] of INTF) K Kiz oA 1, JE A FAAT Rk 7 i, A3 FH & A 15 MU A 5 A 200355 B v DR A R »
B LA 2 FE =

AL, RA8876 1E4 M T 3 #“Key-stroke wakeup ”, A i E e G, R4 i & # T LLK RA8876
A FEAR A P M . O TR A BE S, MPU B DUE R B FE 7 240 1) RAB8T6 HH Ik 2 75 7= 4 .

PA_E RN FH I A7 28 A5 P SO AR B n

1. BAI5E

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

|
v

Check REG[OChH]
B3 =

Execute Function

Clear KS status
(REG [OCh]1 B3 = 0}

Read Key Press Number
Read Key Code —

REG [FDh],

REG [FEh],

REG [FFh]

E 8-2 : Key-Scan Flowchart for Software Polling
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2. TR

l

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

. 1

Clear K5 status
REG[OCHh] B3

I Ext.INT Event

Other Functions '

| ISR Termination

Bl 8-3 : 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
fE:

x: i~ Key Code f X &R = 0

y: 7 Key Code FY Y EEfR =0

FontColor: &/~ Keycode gt = B
BackGroundColor: 7 7x Keycode HyE & = Hf

Example:

AT T ="z

o Kin0+| Kin1s| Kin2«| Kin3«| Kinds
Kout0<|(00h<)| 01he | 02he | 03he | 04he
Kout1s| 10he [(11h2 | 12he | 13he | 14he
Kout2¢| 20h- | 21he | 22he [23h> | 24he
Kout3.| 30h- | 31he | 32h- | 33h- | 34h-
Koutde| 40h- | 41he | 42he | 43h- | 44he

LCD & R [H:

001123
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ff5% 1 : PLL initialization

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

PLLDIVK
2X

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

XCLK =

I0MHz <Fin<15MHz & IOMHzgszFL%SMMHz

Fin

WX (PLLDIVN +1) must be equal to or greater than

The internal multiplied clock frequency Fvco =

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

If Fin=10Mhz

void RA8876_PLL(void)

{

IISCLK Setting :

LCD_RegisterWrite(0x05,0x04);  //PLL 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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5% 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);
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REGI[E2h] - [E3h] SDRAM auto refresh interval ([E2h] = Low byte - [E3h] = High Byte)
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)
[—
DOTCLK
Iggg )\-’ v j/ Fh:cel /\\ Pixal \/ P|>:el \,/ Plxel / Pixel \ et \ Pixel \ﬁ/
\ A /\ AN
DE . e >
THB THD
« |
Tw
I 2 |
| i
. —— | [ (4] | |
Tve 3 : Too :
le ! i | s
! T LY,

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
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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 :
Item symbol value Unit Remark
Min. Typ. Max.
Horizontal Display Area thd 800 DCLK
DCLK Frequency(PCLK) fclk 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
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/[Horizontal display width(pixels) = (0x63+1) * 8 + 0 = 800
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]
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LCD_DataWrite(0x00); [IVertical Non-Display area = (VNDR + 1)
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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~ MCU 16bit color depth 24bpp mode2 J1F##H=L » {HIEA L% MCU 16bit color depth 24bpp mode 1 -

API:

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

void putPixel

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long color

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

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

(
unsigned short x // x of coordinate

,unsigned short y // y of coordinate

,unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
/*8bpp:R3IG3B2

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 lcdPutString8x12

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

, unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
/*8bpp:R3IG3B2

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
/*8bpp:R3IG3B2

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:R3IG3B2

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

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

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long fgcolor //fgcolor : foreground color(font color)
,unsigned long bgcolor //bgcolor : background color
/*8bpp:R3IG3B2

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:R3IG3B2

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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/IWhen 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");
/IWhen 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");
/IWhen color depth = 24bpp
IcdPutString8x12(0,0,0xff0000,0x000000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x00ff00,0x000000, 0,"sijsojfe565");
IcdPutString32x48(0,200,0x0000ff,0x000000,1,"sdjlfw5464ewr");
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