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FE

FEXAG SO FA PRS- 4H 7 P43 RABBT6/RA88TT ITHAE - A MCU TTIE A5 B R vokHm AR~ JL
{a[EF 22 & ~ DMA(Direct Memory Access) ~ BTE(Block Transfer Engine) ~ PIP(Picture in Picture) ~ SZ5H1
PWM (Pulse Width Modulation) &g - %55 » FH4R AR S ThRE AN AR/ M -

TE—FHE » EFRZAE Userdef.h XM ZE I - SEFCERHVERET » e @Fr{E Y MCU SBIRA M EIFIE « SDRAM
» LCD Panel « MCUFFRIBEA S5 Btk A= ~ 8 FES PLLIEEE(SDRAM CLK ~ Core CLK ~ Pixel
CLK) - J#4HeViEE 51% %€ » 41 PLL Setting ~ SDRAM initialization = LCD initialization - i&5Z% 5 1/2/3 #Jij
B -

MCU #FEifJ T EE:RA8876/RA8877 $Zt T Parallel 8080 ~ Parallel 6800 ~ SPI-3 wire » SPI-4 wire ~ IIC 2
Fff MCU RS M EITE -

SDRAM: RA8876/RA8877 7% SDRAM %5 & A /NE:16Mb ~ 32Mb ~ 64Mb - 128Mb ~ 256Mb - 512Mb -
MCU FRIEA S Bor 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: RABB76/RAB877 1] LIt A MER T » 1F Bon SRSk -

PLL % %E{H(SDRAM CLK ~ Core CLK - Pixel CLK):SDRAM CLK(f A 166MHz) - Core CLK (5 A 120MHz) - Pixel
CLK(fz K 80MHz) -

SDRAM CLK > Core CLK

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

1F 24 firyu % R Core CLK > 2 * Pixel CLK

SLRrREA TSR A E4A:
https://lwww.youtube.com/watch?v=IHOIN6FN6nCs
http://v.youku.com/v_show/id XMTMOMzQzMzI2NA==.htm|?f=26097830&from=y1.7-3
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F—F: MCU BRIB A S BorFokim AR
M

RA8876 / RA8877 f{ik =45 MCU X SDRAM fiBTIE A
1.8-bit MCU 71, 8bpp color depth mode (RGB 3:3:2)

2.8-bit MCU 4], 16bpp color depth mode (RGB 5:6:5)

3.8-bit MCU 4], 24bpp color depth mode (RGB 8:8:8)

4.16-bit MCU -1, 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU )i, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU )i, 24bpp color depth mode 2 (RGB 8:8:8)
ARETTRFEH B R B B SR Y T s el 5 F X S i
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1.1.1:8-bit MCU 471, 8bpp color depth mode (RGB 3:3:2)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
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% 1:8-bit MCU, 8bpp mode FFEMEZ
API:

{# ] 8 bits MCU AEEAK 8bpp color depth. MCU E#5#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

MPU8_ 8bpp_Memory_Write(0,0,128,128 ,gimage_8);

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

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

llgimage_8 AR/ 128x128 HIEFE » &z MCU 8 fiLyT A » T2 8 firTaf AT -
LCD EvmnEA:

& 1.1: {#H 8 bits MCU AELLE. 8bpp color depth. MCU BE¥#g] SDRAM.
SERMRIE TSR A 24
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzOwOTc2MA==.htm|?f=26097398&from=y1.7-3
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1.1.2:8-bit MCU 4, 16bpp color depth mode (RGB 5:6:5)

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

O|A| AR [WIN|F-
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= o
0
=y
0
=
9
9
of
9
of

= 2: 8-bit MCU, 16bpp mode FERHHE,
API :

{§iFH 8 bits MCU A EILAK. 16bpp color depth. MCU B¥3El%] 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);

MPUS8_16bpp_Memory_Write (200,0,128,128,glmage_16);

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

llgimage_16 AN 128x128 KYE BT - #8=Jy MCU 8 firyT/ i » 2 16 fryThfArfEH -
LCD BmERA:

& 1.2 : {#F 8 bits MCU /MAEILAK 16bpp color depth. MCU BE#k}%] SDRAM.
SERRRE T FIR A 4
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzOwOTc2MA==.htm|?f=26097398&from=y1.7-3
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1.1.3 :8-bit MCU 47, 24bpp color depth mode (RGB 8:8:8)

Order | Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
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2% 3:8-bit MCU, 24bpp mode FREHEZ
API :

{5 8 bits MCU AMEIBAK 24bpp color depth. MCU B¥3k/2] 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.

Biek IR
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 ZA/)\ 128x128 BYE B - &=y MCU 8 fiLjT/ M HE » 2 24 ALyThd A -
LCD BmEA:

& 1.3 : {#H 8 bits MCU A1 EEA K 24bpp color depth. MCU E %3] SDRAM.
SERREREA TSI R &4

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

http://v.youku.com/v_show/id XMTMOMzOwOTc2MA==.htm|?f=26097398&from=y1.7-3
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1.1.4:16-bit MCU 471, 16bpp color depth mode (RGB 5:6:5)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Ry’ Ry’ Ro Ry Ry’ Gy’ Go | G | G | G | Go Bo’ | B | Boo | Bs | By
2 R, R R, R, R, G' | G° [ G | G" |G’ [ G° | B | B° | B | B [ B
3 R, R, R, R, R, G, G | G |G |G |G| B | B | B | B! | BY
4 Ry’ Rs° Rs Rs" Rs G;' G | G | G | G5 | G Bs | B | B | B | By
5 R, R’ R, R, Ry G, Gy | G2 | G | G | Ga B,/ | B | B | B | BS
6 Rs Rs Rs Rs Rs Gs’ Gs | Gs | Gs | Gs | Gs | Bs' | Bs | Bs. | Bs | Bs

% 4 16-bit MCU, 16bpp mode ¥HEHEZ
API :

{$iFH 16 bits MCU A ERIBAK 16bpp color depth. MCU E¥¢}5] SDRAM.

void MPU16_16bpp_Memory_Write
(

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

,const unsigned short*data //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);

llpic1616 FER/]N 128x128 HYEIFT » #23y MCU 16 firyTfrm » 3 16 fLyThfArfER -
LCD BnEA:

(200, 0) (400, 0)

& 1.4: { 16 bits MCU 4/MEILLK 16bpp color depth. MCU E#5F12] SDRAM.
SERRRE T FIR A 4
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzOwOTc2MA==.htm|?f=26097398&from=y1.7-3
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1.1.5 :16-bit MCU 41, 24bpp color depth mode 1 (RGB 8:8:8)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Go' Go’ Gy Gy Go® Gy Go | G | Bo' | B | Bo | Ba® | Boo | B | Bo | Bo
2 B, B,’ B, B, B, By B | B |[R' | R\ [R | R‘ | Re | R | Ro | Ry
3 R, R, R, R, R, R, R\« | RP[G |G|’ |G| G°|G° ] G| GS
4 G,’ [ G, G, G, G, G, | G | B [ B [ B | BSY | B | B | Bif | BY
5 Bs’ Ba® B’ Bs' Bas® Bs” B | B | R | R’ | R | R | RS | RS | R | RY
6 Ry Rs° Rs Ry Rs Ry Ry | R |G’ |G [ G |G |G | G | G | G

7% 5: 16-bit MCU, 24bpp mode 1 FRHE=,

APl :
{3 16 bits MCU MME DK 24bpp color depth model. MCU E#%5%] SDRAM.

void MPU16_24bpp_Model_Memory_Write
(
unsigned short x //x of coordinate
,unsigned short y // y of coordinate
,unsigned short w //width
,unsigned short h //height

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

MPU16_24bpp_Model_Memory_Write(0,0,128,128,pic16241);

MPU16_24bpp_Model_Memory_Write(200,0,128,128,pic16241);

MPU16_24bpp_Model_Memory_Write(400,0,128,128,pic16241);

llpic16241 B4\ 128x128 R » ¥ MCU 16 L7t/ @ B 24 17T model REHMEH -
LCD BmEA:

(200, 0) (400, 0)

& 1.5: ] 16 bits MCU NEBLK 24bpp color depth model. MCU BE#5kl&] SDRAM
LR TSI 4

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

http://v.youku.com/v_show/id XMTMOMzOwOTc2MA==.htm|?f=26097398&from=y1.7-3
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1.1.6:16-bit MCU 471, 24bpp color depth mode 2 (RGB 8:8:8)

Order | Bitl5 | Bit14 | Bit1l3 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Gy’ Go Gy’ Go' Go Go Go | G | B’ [ B | Bo | B | B | B | Bo | By
2 n/a n/a n/a n/a n/a n/a na | na | R' | R | R | Re | R | R | Ro | Ry
3 G, G’ G G, G, G’ |G |G B [ B[ B[ B[ B’ ][BS ]| B [ B
4 n/a n/a n/a n/a n/a n/a na | na | R/ |R°" | RM\ | R | RO | R | R\ | RS
5 G, G, G, [ [ G’ [ G |G [ B [ B [ B | B | B | BY | B, | B
6 n/a n/a n/a n/a n/a n/a na | na | R | R | R’ | R | RS | RS Ry | RY

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

{iFH 16 bits MCU A ERBAK 24bpp color depth mode2. MCU E##l2] 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);
llpic1624 2K/ 128x128 FNE %Y » #8= MCU 16 {iL o/ @ %k 24 fir 7oy mode2 TET{EM -
LCD BnmER:

& 1.6 : {§F 16 bits MCU 4T EILLK 24bpp color depth mode2. MCU E¥5¢}8] SDRAM.
SERRRE T FIR A 4
https://lwww.youtube.com/watch?v=0z8d6tbSnbA

http://v.youku.com/v_show/id XMTMOMzOwOTc2MA==.htm|?f=26097398&from=y1.7-3
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BTE . JUTERESE
I

2.1:

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

Q%EEE%%‘)

RA8876/RA8877 £l I JLIAIZRIK5 % » (HAE A N —E45< » shr] VR ZAAE TFT-LCD _ERE] L[]

PR o (EHE GRS LB 6 S RN B NZE o XN RSB ER &R T A

a5 ] RABB76/RA8877 1y LI 2z & LiRE

IR/ A

RA8876/RA887 i {tLx il [E/[F T 4 IR ThAE » k(5 A & DA Sy e (1T MCU R ] DATE TFT LCD 540
AR B TAF - B SeiERIEETZ R S0 s REG[7Bh~7EN] - B2 - e MR S e i = e
12E1% REG[77h~7Ah] » & ElE/ R85t REG[D2h~D4h] » % EEifi[A/[E REG[76h]Bit5=0 1 Bit4=0 -
IM% IS ohi4xE REG[76h]BIt7 = 1 RAB876/RA8877 = H sl iifi /I T 5 A B BTl RYICIZ M4 » B4 -

[ RTLAZ2H 15%0E REG[76h]BIt6= 1 » S S o ifIEl/ 1 -

FEEREEY F SR AT active windows L |
BEANEFIE2ETE:

Set the center ofa
ellipse/circle I L 2
REG[7Bh~7Eh] 1
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; Z gl[ll7p7sro]s/<;£crllt]a [ Start drawing eII.ipse/circIe } [ Start drawing eII_ipse/circIe }
REG[76h] bit7=1 REG[76h] bit7=1

A 4

[ Set the color of a

- .
minor radlusI

ellipse/circle
REG[D2h~D4h]

center

color

. .o
condition mingr radiusi

Set draw ellipse/circle
REG[76h] bit5=0,bit4=0

1
imajor radius

center

color

B 2.1 EETECER) SRR CE#)rE U 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 : RBG8B8*/

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

)

void Draw_Circle_Fill

(

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

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

,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(EE):
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
//When color depth = 16bpp
Draw_Circle(0xffe0,500,50,50);
Draw_Circle_Fill(0xffe0,650,50,50);
Or
//When color depth = 24bpp
Draw_Circle(0xffff00,500,50,50);
Draw_Circle_Fill(0xffff00,650,50,50);

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

2.2 B—MRENEENE - BEOArEG00,50) » FE =
%Dl_l—/\ﬁi SRR - B0 E (650,50) » £ =50
KRR EA TSI A 2
https://www.youtube.com/watch?v=03n3i 61UDO
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 R V1.2

SEfl 2(EHER):
Active_Window_XY(0,0);
Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] can draw graph
+
/IWhen color depth = 8bpp
Draw_Ellipse(0x1f,100,200,100,50);
Draw_Ellipse_Fill(0x1f,350,200,100,50);
Or
//When color depth = 16bpp
Draw_Ellipse(0x07ff,100,200,100,50);
Draw_Ellipse_Fill(0x07ff,350,200,100,50);
Or
/IWhen color depth = 24bpp
Draw_Ellipse(0x00ffff,100,200,100,50);
Draw_Ellipse_Fill(0x00ffff,350,200,100,50);

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

B 2.3: B—MEENE - EJ.OM2E(100,200) X ¥R =100 ~ Y HFE =50 - IE—PFERSKOE - B
LMIE(350,200) v X HiEf% =100 ~ Y B =50 -

SCRRERELN TSI R 4

https://www.youtube.com/watch?v=M EhyB 0l s

http://v.youku.com/v_show/id XMTMOMzEzODQ5Mg==.htmI|?f=26097824&from=y1.2-3.4.6
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2.2: FhemA
RAB876/RA8877 fZit it 2 2 I ThaE » 1LfE T PAE S8R ZRTY MCU SR LALE TFT f4 EEihk - SuikE
#2690, 5 REG[7Bh~7Dh] » {6+l 55 Al REG[77h~7Ah] » fh£&AYy %t REG[D2h~D4h] » i £:Ay4H
2280/ REG[76h] Bit5=0 5 Bit4=1> REG[76h] Bit[1:0] EHFEAIHHLEES 5T > 2hR IS 5N K% E REG[76h]
Bit7 = 1 > RA8B876/RA8877 Ht«x H ol Hh &AL G A BRFORIICIZ A « BE4h - (ERE AT ik E
REG[76h]Bit6 = 1 SRt 52 Hhik -

SRR R WA EEAE active windows HL[E]
BEAEFIESETHE:

4 N\
Set the center of a curve l

REG[7Bh~7Dh]

4 A
Set
the major and minor radius

of a curve

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

fill a curve
REGJ[76h] bité=1

L REG[77h~7Ah] )

A A

REG[76h] bit7=1

Start drawing curve
REG[76h] bit7=1

[ Start drawing curve

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

DE =01 DECP =10
v . minor radius @l_\
[Set draw curve condition & major radius, major radius

REG[76h] bit5=0,bit4=1 center center
J

/ color color
A DECP =00 DECP =11
Setdraw curve part select
REG[76h] bit[1:0](DECP)
J

& 2-4 EELS EI R E U E A

RAIO TECHNOLOGY INC. 15/131 www.raio.com.tw



RAIO™ RA8876 /| RA8S77

R R V1.2

e [ 5 ST [ R 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 : RBG8B8*/

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

)

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

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

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

)

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

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

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

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

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

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

)

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

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

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

)

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

ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : RBG8B8*/
,unsigned short XCenter //coordinate X of Center

,unsigned short YCenter //coordinate Y of Center

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

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

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

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

)

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

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

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

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

+

//When color deepth = 8bpp

Draw_Left Up_Curve(0xe3,550,190,50,50);
Draw_Right_Down_Curve(0xff,560,200,50,50);
Draw_Right_Up_Curve(0xff,560,190,50,50);
Draw_Left Down_Curve(0x1c,550,200,50,50);
Draw_Left Up_Curve_Fill(0xe3,700,190,50,50);
Draw_Right _Down_Curve_Fill(0xff,710,200,50,50);
Draw_Right_Up_Curve_Fill(0xff,710,190,50,50);
Draw_Left Down_Curve_ Fill(Ox1c,700,200,50,50);
Or

//When color deepth = 16bpp

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

//When color deepth = 24bpp

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

. 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

0 N o 00~ WN P

(550/190) (5}\190) (70(‘@[90)
(00
(00

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

& 2.5 HEMSEIVZERD LCD BronER
SCRREREA TSI R A
https://www.youtube.com/watch?v=0OwuebxLNrBU
http://v.youku.com/v_show/id XMTMOMzEYN|jQ1Ng==.htmI|?f=26097824&from=y1.2-3.4.13
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RA8876/RA8877 $2{IL 7T 4z EITAE - ik HIF DA S e{ERly MCU SRTLAE TFT R4 EETTE - JeikiE
TR A S REG[68h~6Bh] 545 5 ri REG[6Ch~6Fh] » J5fZ Y HI (4 REG[D2h~D4h] - ZA{& I E 5 BUE
REG[76h]Bit5=1 > Bit4=0 fIEz22[& REG[76h]Bit7 = 1 - RA8876/RA8877 5t A ZIG HMEE B A LT
BORHVACIZAR » th5h - (EFE e DS E REG[76h]BIt6 = 1 Sk S0 J77F -

ERTIPHIE IR S S A A S
FAEFIE2ETE!

JREAE active windows FE ]

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

ﬂ

REG[6Ch~6Fh]

Setend point of a square}

I

Don' t fill a square
REGJ[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
)

color End point

fill a square
REGJ[76h] bit6=1

[
[

Start drawing square
REG[76h] bit7=1

1
|

Start point

End point

& 2.6 : BTSSR EmESER
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EH AR API:

void Draw_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

void Draw_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

S 1
Active_Window_XY(0,0);
Active_Window_WH(1366,768); /Iset[(0,0) to (1366,768)] can draw graph
+

/lwhen color depth = 8bpp
Draw_Square(0xe0,50,300,150,400);
Draw_Square_Fill(0xe0,200,300,300,400);
/IOr

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

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

(150,400) (300,400)

Bl 2.7: Mr(50,300)F]55(150,400) » E—MELEATVIEITH -

BUR M (200,300) %] 54(300,400) » E—MLEFBEFHRIITH -
KRR TSI A A
https://www.youtube.com/watch?v=sixHMJFDWNU
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2.4 HEZIIRE
RA8876/RA8877 <7 %1 H £yl LhRE » iEEAF DA S8R EAY MCU BLRTDAE TFT 4 Rk - ik
TEHEAA 55 REG[68h~6Bh] » 45 o 15 REG[6Ch~6Fh] 14 1Y il (. REG[D2h~D4h] » #A1% 1% & 4 5 ¥
REG[67h]Bitl = 0 > fl1/Ez1%& REG[67h]Bit7 = 1 - RA8876/RA8877 k< A Al 5 A B i kIR
AN

EEL AR S S5 S I EEAE active windows EETH
BEARRFIEZETE:

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

& 2.8 BE&HVENAER
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H E ZEHY 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 pointl coordinate

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 // Y of point2 coordinate

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

//IWhen color deepth = 8bpp
Draw_Line(0xe0,10,10,800,700);
/1Or

/IWhen color deepth = 16bpp
Draw_Line(0xf800,10,10,800,700);
/1Or

//IWhen color deepth = 24bpp
Draw_Line(0xff0000,10,10,800,700);

(10, 10)

(800,700)

B 2.9: M#i(10,10)%8]5(800,700) » B —RLLEHEL -
SERRRE TSR A &4
https://lwww.youtube.com/watch?v=bEJgLEXApmk

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

RAIO TECHNOLOGY INC. 25/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877

R R V1.2

2.5: EI=APHIThEE
RAB876/RA8877 7 1% = fif i AL - 1L & AE S 8UREENT MCU ghe]DIE TFT 4 FE =/ -
Jei%TE = ARV 0 £ REG[68h~6Bh] ~ 45 1 1 REG[6Ch~6Fh] ~ 5 2 i REG[70h~73h][fl = A AIHi
REG[D2h~D4h] - % & [ = 4 /(1) 2 4 REG[67h] Bitl = 1 %A% /S 5% & REG[67h] Bit7 = 1
RA8876/RA8877 itz Hulilt =AU G A Bn BRICIZ g « thoh - (HEAE T LUAR % E REG[67h]
BitS = 1 SRE IS L= -

;E%?:Eﬁaﬁﬁéﬁkk 5 1 A55 2 A5 SVEAE active windows E T
EYN At T.

e N
Set point0 of a triangle
REG[68h~6Ch]
\ J
l Don' tfill a triangle fill a triangle
e A REG[67h] bit5=0 REG[67h] bit5=1
Set pointl of a triangle
REG[6Dh~6fh]
\ J
J, Y
( ) Start drawing triangle Start drawing triangle
Set "g’é’géggf‘gﬁ"g'e REG[67h] bit7=1 REG[67h] bit7=1
\ J
- l N pointl . pointl
Set the color of a triangle
REG[D2h~D4h]
- J
e $ N . .
Set draw a triangle point0  color point2  point0 color point2
REG[67h] bitl=1
\ J

A 2.10: E=AES=AEHNERER
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void Draw_Triangle

(

unsigned long ForegroundColor

/*ForegroundColor: Set Draw Triangle color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : R8G8B8*/

,unsigned short X1 //X of pointl coordinate
,unsigned short Y1 //Y of pointl coordinate
,unsigned short X2 //X of point2 coordinate
,unsigned short Y2 //Y of point2 coordinate
,unsigned short X3 //X of point3 coordinate
,unsigned short Y3 //Y of point3 coordinate
)
void Draw_Triangle_Fill

(

unsigned long ForegroundColor

/*ForegroundColor: Set Draw Triangle color. ForegroundColor Color dataformat :
ColorDepth_8bpp : R3G3B2 ~ ColorDepth_16bpp : R5G6B5 ~ ColorDepth_24bpp : R8G8B8*/

,unsigned short X1 //X of pointl coordinate
,unsigned short Y1 //Y of pointl coordinate
,unsigned short X2 //X of point2 coordinate
,unsigned short Y2 //Y of point2 coordinate
,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)

a1
Active_Window_XY(0,0);
Active_Window_WH(1366,768);
+

//When color deepth = 8bpp

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

Or
//When 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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//When color deepth = 24bpp
Draw_Triangle(0x0000ff,150,0,150,100,250,100);
Draw_Triangle_Fill(0x0000ff,300,0,300,100,400,100);

Q (150, 0) (300, 0)

(150,14 (300

O
(250,100) (400,100)

A 2.11: A(150,0)  (150,100) ~ (250,100)= KE—MNEER =& - BLKA(300,0) - (300,100)
(400,100)= s E—MNEEHHIEHN=ATE -

ELRrREA TSR A &4
https://lwww.youtube.com/watch?v=RI7|GZDKOpU
http://v.youku.com/v_show/id XMTMOMzE3MzMzMg==.htm|?f=26097824&from=y1.2-3.4.5
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(G|l Wapi 2= S0 =
RAB876/RA8877 &I F4 17T 4= EIThRE » ik A& LA 5y 8RRy MCU gha] DUIFE TFT BiH EETTE - 22
HIE TP HYESA fi REG[68h~6Bh] 545 5 1 REG[6Ch~6Fh] » & fe 5l 5 %kl REG[77h~7Ah] - [Hfe 75
JHEi e REG[D2h~D4h] » k1% 1% EHE 1% E REG[76h]Bit5=1 > Bit4=1 fl= %% REG[76h]Bit7 = 1 >
RA8876/RA8877 it H &I [F A H M E K B A B STkAgic 2 & » Bh4h > @& o DIFE iR
REG([76h]Bit6 = 1 > H 5% L IR 7T T -

REE 1 (F5s X — iR X) DR +1) B (GERLA Y — BIGAY) WSR2 il
+1)

REE 2 . 4RSS 54 T S FETAT active windows A

BEAEFIE2ETAE:

Set start point of a circle square
REG[68h~6Ch]

e ¢ ~ Don’ t fill a circle square fill a circle square
Set end point of a circle square REG[76h] bit6=0 REG[76h] bit6=1

REG[6Dh~6Fh]

| v v
4 N\
. Set ) Start drawing circle square Start drawing circle square
the major and minor radius REG[76h] bit7=1 REG[76h] bit7=1
of a circle
\. REG[77h~7AN] J Start point Start point
l 9 minor radiys~ Y
- ~ dIUS
Set the color of a circle square
REG[D2h~D4h]
\\ $ J A
color color .
~ ~ End pomt End point
Set draw a circle square Circle corner Circle corner
REG[76h] bit5=1, bit4=1
\\ J

& 2.12: EEAGESEATTRERIEUTER
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[ & 5 H APL:

void Draw_Circle_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

void Draw_Circle_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of pointl coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

Sufl 1
Active_Window_XY(0,0);
Active_Window_WH(1366,768);
+
//IWhen color deepth = 8bpp
Draw_Circle_Square(0xe0,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xe0,600,300,700,400,20,30);
Or
/IWhen color deepth = 16bpp
Draw_Circle_Square(0xf800,450,300,550,400,20,30);
Draw_Circle_Square_Fill(0xf800,600,300,700,400,20,30);
Or
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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 2.13: KHiy 20 > JEHDY 30 - MR (450,300)F55(550,400) - E—PMLERIEATE -
DR ATy 20 - F8%H7 30 - M =(600,300)F] 55 (700,400) - E— ML EHSEHEA I

LR REA TSR A &4
https://lwww.youtube.com/watch?v=WOzz0UtgolQ
http://v.vouku.com/v_show/id XMTMOMzEwNzQzNg==.htm|?f=26097824&from=y1.2-3.4.21
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F=% : DMA In Block Mode

DMA block mode 2— &/ MM R IAIEIZ /&K (Serial Flash Memory)#% %] RA8876/RA887 FHIHY L
TICIZIR(SDRAM) » DMA ThAERI(E AN Z B2 (pixel) « 527> DMA TRERVRAZE] » 1EZS LU THIAL

S

it

Serial Flash SDRAM

& 3.1: DMA ThE

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

|
& 3.21: =z DMA THEERIRE=URFE — With Check Flag operation (STSR.0)
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3-2. 5= Flash/ROM =28 TT
RA8876/RA8877 717 | eI Flash/ROM Y7 11fi » 5K 2% MHIHIE Hifs = 4-BUS 1EFFEHI(Normal Read)
v 5-BUS Hu#izEHEY (FAST Read) ~ YfZf5izt 0 (Dual mode 0) ~ W fzf&={ 1 (Dual mode 1)LLK f=t O
(Mode 0) 5= 3 (Mode 3) -

FHI Flash/ROM IGIZATHAE ] FHES 5530 (FONT Mode) v DMA (B EEICIZFHUER) « 07
BN ERYI Flash/ROM ICIZARHEE B sa PR EIHT AR « 9 7 S8 3754 > RABBT6/RABBTT 1] 5
LAy ENRE — iR ERY FONT ROM fH% - DAM fHz{E 5452 Flash/ROM i DMA
(Direct Memory Access) FYTURIZANR © (% T DAER LB > R TTRHE X 2] BoniciZ & (Display RAM)
HRRRE

XSCK -
XMOSI
< > SERIAL
RA8876 : XMISO R G0

XnSFCS0

XnSFCS1
" SERIAL
> ROM 1

& 3.3: RA8876 %I Flash/ROM %4t
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3.3. DMA IHEERT API #E LCD FHyRIREEE

BARBETFIPIA APL:

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

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr /DMA Source Start address

)

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

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr /DMA Source Start address

)

£

SCS=1:UseSCS1. 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

W
R -

e L )

SN AT

v '

VIS

(X1,Y1) = (0,0) SDRAM
®

>
=

Addr 51310720
i
' = X_W =1024 =

_UN
| 3

———
®
Addr 51966080

& 3.4: {#F DMA THEEF 85, Flash BY%RIE A SDRAM
SERREREA T FIR R &L
https://www.youtube.com/watch?v=m_ UtHU A8rM

http://v.youku.com/v_show/id XMTMOMzA3MDg4NA==.htm|?f=26097361&from=y1.7-3
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ZEVUEE : Block Transfer Engine

B

RABB76/RAB877 N [T S RARE I CISZ RS [ (BTE) » A — XA ST FR RS SO IR L5
Bokh i — L@ 2 H - RAB876/RA8877 mILI42HH BTE BEANIHKEME (L MCU AIRE » X Fd FIFZEkitie BTE
SIEERERE S IIRE

FEfER BTE THREZ AT > R TR NIAY BTE Tt - RAB876/RA8875 71 13 it BTE LRt © SRINThAE
Al - IESIEER 4-1 - 4> BTE DHRE A A REIRYRN 5 % 50 8% 16 MuEHiEE(ROP) « BRI LU M Ea emhia ik
RS S E B A FERZ B & - il 45 G BTE That oS R - (BRI i DUAZIVF S IR A AR A HR(E -
TESFE TR IEARAL - X OyN A i B S P £ —L0 5 FRY BTE TfjgE - 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. "¢ 1AV& 5

FH At BTE ThEEHUE D - 1E& R IGRIR L 35 B s CH R -

7= 4-1: BTE EfEThsE

REBC;I-[gl?wﬁ)%ri?gc[)g:O] BTE Operation

0000b MCU Write with ROP.

0010b Memory copy with ROP.

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

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

0110b Pattern Fill with ROP

0111b Pattern Fill with Chroma key

1000b MCU Write with Color Expansion

1001b MCU Write with Color Expansion and Chroma key

1010b Memory Copy with Alpha blending

1011b MCU Write with Alpha blending

1100b Solid Fill

1110b Memory Copy with Color Expansion

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

ROP Bits Boolean Function Operation

REG[91h] Bit[7:4]

0000b 0 ( Blackness )

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

0010b B

0011b ~S0

0100b S0--S1

0101b ~S1

0110b S0"s1

0111b ~S0+~S1lor~ (S0 - S1)

1000b SO-S1

1001b - (S07s1)

1010b S1

1011b ~S0+S1

1100b SO

1101b S0+-S1

1110b S0+S1

1111b 1 ( Whiteness )

Note:
1. ROP IjjgE SO: K5 0 YDk}, S1: >R 1 BBk, D: HAyhry sokst
2.1\ pattern fill THEER 1%, H By FORHE HRIFECRFER -

Example:
=4 ROP ZhAEE Ch (1100b), HEJMEYFTRE = S 0 A BTk
24 ROP ZhREE N Eh (1110b), HAYMEIBTRE = SKIF 0 + K 1
4 ROP ZhAEE N 2h (0010b), HEYMAIBTRE = ~KJF 0 - R 1
= ROP ZHREBEST Ah (1010b), HEYHAYETRE = SKIR 1 50k

BTE Access Memory Method
PEREE X% E » BTE HRIF H BYHAYBORE S /E— D EoRAVCER » NHEBYEIT#R T /R 0LRE 1/H
HYREIE SRR XA J572 -
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BTE Chroma Key (Transparency Color) Compare
YSH BTE A G » BTE 22ty 0 (VFTRFIE R G781V H0R - SORMEEIVE 18 B 1yt
SHATE - FORAMEEREL > A = HRIE 0 EAF|HAYH -

YRIFERFEE = 256 (i

SRR 0 4L a5y HEEYY REG[D5h]BIt[7:5]

IR 0 £kt 5y ALY REG [D6h] Bit [7:5]

IR 0 B 53 H LY REG [D7h] Bit [7:6]
LSRR ERAE = 65k (i -

IR 0 4Lt 5y ALY REG[D5h]BIt[7:3]

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

IR 0 a5y KLY REG [D7h] Bit [7:3]
LRFEREE = 16.7M G

KR 0 ZLEEl 7y HEEYS REG[DS5h]BIt[7:0]

IR 0 £ a5y KLY REG [D6h] Bit [7:0]

SEJE 0 15 5y HEEYT REG [D7h] Bit [7:0]

SDRAM g0 wTH
-
-
Source O start address —»
S0_X,S0_Y g
—_—
RA8877 :
SwTH
BTE Source 1 start address —», -~
S1 X,S1Y N
E—
BTE Process
direction
BTE_WTH
Destination start address —»
K—H
DT_X,DT_Y — |
E——
BTE_HIG

& 4-1 : Memory Access of BTE Function
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4.1.1: Solid Fill
Solid Fill BTE IhHAEf2(t{H S TR EN X (BTE HX ) LUSEFESRIEN o« X IhEE T
SDRAM EfJ—ANAKBHEH N ERFT— e TEIEELZH BTE RIS ERIEE -

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

REG[ATH]~[BOh
L il ] Setting ETE ROP and

operation REG[21h]

l

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

I

Setting BTE width
REG [E1h] [B2h]

}

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

Setting BETE height
REG [E3h] [B4h]

BTE enable REG[90R]

& 4-3 : Flow Chart
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4.1.2. BTE #J Solid Fill ZHEEFE LCD FHI R G E:
DUR Ay API 22556 A » P 4-4 y{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

)

SEB:

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

&t

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

EAPTER:

(0,0)

(199,199)

& 4-4: {#EH Solid Fill ZHEERF[(0, 0) #1](199,199)] AL EEIETH
SERRERIELN TSI R L
https://www.youtube.com/watch?v=xghJKR77RrM
http://v.youku.com/v_show/id XMTMOMzAXxODk2NA==.htm|?f=26097383&from=y1.7-3
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4.2.1:Pattern Fill with ROP
“Pattern Fill with ROP” IfjFE A& E —ME SDRAM HEVREE IR ACIZKER » FHE A BB IR E BRI
R - ETPAEMRUE: 8x8/16x16 HUGZRENY » f7E SDRAM diiydE BRIV EN B - PR BT
fc& 16 Moz EA B oyt SORMEGR I IZ 5 o HEHRIE AT DL AR 2R 28 5 A 5 i DS ER 7 U A —
B - s mEIEENA -

16
4 - N
8
/—)5 !
I -
: 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

!

& 4-6: FEE
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m‘if Source 0

RAB876

&
BTE (T
Ny

[ Source 1

Destination

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

&l 4-72: BEATTRERE
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4.2.2. BTE #y Pattern Fill ZHEEfE LCD FHYIITE RS R

& 4-9 (16x16) EEAERR

A 4-8: FEXNupld - 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 SO_Addr //Start address of Source 0

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

,unsigned short YSO // coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr // start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

1011b ~S0+S1
1100b SO

1101b SO0+~S1
1110b S0+S1

1111b 1(whiteness)*/

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

)

SEB:
/IMCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);
MPU8_8bpp_Memory_Write(0,0,16,16,Icon_8bit_8bpp);
or
/IMCU_8bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);
MPUS8_16bpp_Memory_ Write(0,0,16,16,Icon_8bit_16bpp);
or
/IMCU_8bit_ColorDepth_24bpp
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPUS8_24bpp_Memory_ Write(0,0,16,16,Icon_8bit_24bpp);
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_Model Memory_ Write(0,0,16,16,lcon_16bit 24bpp_model);
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,Ilcon_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

FE—: {#F] DMA IHEERIMER Flash Memory R ERSEE] DDRAM N (SDRAM)

|
T
)
()
/ 1
4

& 4-10: {§FH DMA IhEEXEIMER Flash Memory R ER4EE] DDRAM [N (SDRAM)

FI| BEA— 16x16 NEAEhRE] SDRAM N
(0,0)
Oss

: ‘
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HB= HfT Pattern fill EYTIEE

o
(0,0) =4

A& 4-12:3RJ5SEFE M (0,0)F](15,15) H H At BB R M (500,200)F(599,299) - fER T pattern fill
function BRYENR -
SERREREAI T3 4

https://lwww.youtube.com/watch?v=0aEUQ-gzL x0Q

http://v.youku.com/v_show/id XMTMOMzO2NDk2MA==.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” DIAE R B E(E—1> DDRAM hiVREE FTIACIZIE » FHEAEEAVRE R
AR - EZDRES T Pattern Fill with ROP | ZTHEEAMHEIMVIHRE - A FEIEVE » IIAEBEMERILIEE - it
XSPRFERY DA ) o Ik BTE DIRES T LU » BB /2 /E REG[DSh~[D7h]F#iRE - HEJEAHR
TV SR OB o ARy HAVHIEOR Rk e

% Source 0

=

RA8876

BTE

Destination

&l 4-10 : BEATTRERE

i Setting BTE Backgroung
Setting 50 parameter

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

l l

Setting Destination

END

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]

!

& 4-11: RER
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4.2.4: BTE Pattern Fill with Chroma key IfjgEfE LCD ERYEREER:

Bl 4-13 (16x16) ERAEK

A 4-12: FEXAERIT - SDRAM HATHI B
API:

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

,unsigned long SO_Addr //Start address of Source 0

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

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YSO //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

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

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

/[*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO!E~S1
0101b ~S1
0110b S07S1
0111b ~S0 + ~S1 or ~(SO + S1)
1000b SO!ES1
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1001b
1010b
1011b
1100b
1101b
1110b
1111b

~(S0"S1)
S1
~S0+S1
SO
S0+~S1
S0+S1

1(whiteness)*/

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

)

SEB:

/IMCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,1024,640,1024,0);

MPU8_8bpp_Memory_Write(0,0,16,16,Icon_8bit_8bpp);

BTE_Pattern_Fill_With_Chroma_ key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x1f,100,100);

or

/IMCU_8bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);

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

BTE_Pattern_Fill_With_Chroma_ key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x07ff,100,100);

or

/IMCU_8bit_ColorDepth_24bpp
DMA_24bit(1,0,0,0,1024,640,1024,1966080);

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

BTE_Pattern_Fill_With_Chroma key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);

or

/IMCU_16bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,1024,640,1024,655360);

MPU16_16bpp_Memory_ Write(0,0,16,16,Icon_16bit_16bpp);

BTE_Pattern_Fill_With_Chroma_ key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x07ff,100,100);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_1
DMA_24bit(1,0,0,0,1024,640,1024,1966080);
MPU16_24bpp_Model Memory_ Write(0,0,16,16,lcon_16bit 24bpp_model);
BTE_Pattern_Fill_With_Chroma key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_2
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DMA_24bit(1,0,0,0,1024,640,1024,1966080);

MPU16_24bpp_Mode2 Memory_Write(0,0,16,16,Ilcon_16bit_24bpp_mode2);

BTE_Pattern_Fill_With_Chroma_key(1,0,2736,0,0,0,2736,0,0,0,2736,500,200,12,0x00ffff,100,100);
ESE

HR— : A DMA DI MINB RS RN IEIZA R H—5KE F 2] SDRAM 1

& 4-14: {#EF DMA THEERME Flash Memory HYEI#4E%E] DDRAM A (SDRAM)
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$B= . BE—A> 16x16 KIETHEARE] DDRAM [ (SDRAM)
(0, 0)

(J. 0) % -

k ok
& 4-16: H{T “pattern fill with chroma key” THAE » EIZEREARATSEIEZE M (0, 0) F] (15, 15) » [fij H I
SEEE 2 M (500,200) to (599,299) -
9)

SERREREAI TSR 4

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

http://v.youku.com/v_show/id XMTMOMzAwWMzQ40A==.htmI?f=26097383&from=y1.2-3.4.15
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4.3.1: MCU Write with ROP

MCU Write with ROP () BTE Zhgg #4117 MCU 1S A SDRAM HYBERHE 143K - i MCU» Write BTE
IO E FoR PORBE AR ERY SDRAM X, - Write BTE LfjgE 7 4= 8 16 fueiiz® - Write BTE IijgE
7% MCU Ui f fHt 50f -

MCU RA8876/RA8877

CTEINE

IDestination

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

Bl 4-17 : BEERTTREAZ
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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

. |
& 4-18: HifEHE
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4.3.2: BTE MCU Write with ROP IhgEfE LCD FRVEREFE:

1£ BTE MCU Write with ROP 1 » (T MCU 8bit 1 16bit +2t—24H API {fLEEFHE A - & 4-19 7
SDRAM 5%k} > [/ 4-20 9 MCU IEfgE % > {85 BTE MCU Write with ROP IHAE » #£1C  ROP S » A
LUK MCU ity AR SHHEE BB % S A SDRAM - DUTN AP F2 S50 g

=

C

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

& 4-19: FEXAERIT - SDRAM HATHI BT}

void BTE_MCU_Write_MCU_8bit
(
unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

/[*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO!E~S1
0101b ~S1
0110b S07S1
0111b ~S0 + ~S1 or ~(SO + S1)
1000b SO!ES1
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
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1101b
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

O(Blackness)
~SO0!E~S1 or ~(S0+S1)
~S0!ES1

~S0

SOIE~S1

~S1

S07S1

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

~(S0"S1)

S1

~S0+S1

SO

S0+~S1

S0+S1

1(whiteness)*/
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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

)

SEB:
/lUse 8bit MCU, 8bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,gImage_8);
or
/Use 8hit MCU, 16bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,glmage_16);
or
/lUse 8bit MCU, 24bpp color depth
BTE_MCU_Write_MCU_8bit(0,2736,0,0,0,2736,100,100,12,128,128,glmage_24);
or
/lUse 16bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic1616);
or
/[Use 16bit MCU, 24bpp color depth and data format use mode 1
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic16241);
or
/[Use 16bit MCU, 24bpp color depth and data format use mode 2
BTE_MCU_Write_MCU_16bit(0,2736,0,0,0,2736,100,100,12,128,128,pic1624);
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(100, 100)

& 4-21: F§ BTE MCU Write & B A SDRAM t » HEJHIAIE M (100,100)F](227,227)

SLRrREA TSI A &4
https://lwww.youtube.com/watch?v=6_FRIojp89I
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 #EEE ATHEE(MCU Write With Chroma Key ) » B] DAfIEE 1 MCU B A R/ REHR 2 SDRAM |y
B - —H BTE WBEMEE AR - BTE SIRESFREMEERIFTANGERAHEAN L

BTE ‘A ME AThEE A FIZAK B —> SDRAM HYFFERIE, - M MCU $2(t BoR BRI - NIEFYATE
FTHEE(HY MCU Write with ROP |y BTE IjiE » BTE A M-S ADas = RS FEER el rviReE - 1R
FEAVEZE R E®RE - /2 RABBT6/RA8877 H » MFfE MAM R ENTFeshHy "BTE Bt
oo MEEEOR TR » AT EEIEEIER - RABBT6/RA8877 (H RIS X Ei (Y MR BTk - Nk
1TEARIIEE - HIREE AN —5KE R BER o EIP E (%] SDRAM EHEAHE) » NFREHE SR -
TR L A RN - /£ BTE MBS AT - ARSI ARE A SDRAM - £
FREDIRE AT MR ERIIEEE S R E L BA— P AIREEE - A& 4-22 N FFREZFN —MLENE R
BECEENEPEZE - #EaRELel NEEe , - JFHHT BTE EEMEE ADIEE » S —P 5
EHEIPEZE - WEEI RO ERYINEE - BTE BAEME ATIREIEAIFA HAVPTRHEE &8 “4ie”

X EHE
Chroma Key —

Background register
[D5h]~[D7h] = Red

MCU RA8876/RA8877
Source 0 BTE

@c 9 =

SR 1o siination

& 4-22: BEATTRIAE
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RA8876 / RA8877

Setting Destination
parameter REG[ATh]~[BOh]

Setting S0DT
color depth REG[92h]

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 R V1.2

rite data numbe

h 4

BTE enable REG[S0h]

Write REG[04h]

Check STSR
wirite FIFO full ?7?

Write Data

& 4-23: iR

59/131

BTE (width * height
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4.3.4:BTE MCU Write With Chroma Key IhgE#E LCD ERVERGEE-:

BTE BZAEME ATIEE » AJDIE 1 MCU IS5 A R B0k 2 SDRAM AL 243 - —H BTE iMZEME AThEE
FHi6 > BTE 5| EBSFEERFIFTANBRZEA RS ANILE -

RNEFAFIEE TIHEEAY MCU Write with ROP #y BTE ZhAE » MCU Write with chroma key %21 MCU i%E
By IR AR E R AR T BTE & MHEFIRE R o i e mE s
RAB876/RA8877 (=AU X ER AT Wor BTl - DAITE ARITIEE - 2801k - AIE 4-25 - KFEER R H—4
HEEFREA S PEEFERB S C IRl R B & - SHRIREL G MAET - ZA&HEH MCU Write with
chroma key DjgE @ B E RALEOER - HFITNE  HEFRAVER -

=

C

& 4-25 :MCU B AR %5k (128x128)

B 4-24: FEXAEHIH - SDRAM HAETRYBDE
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
)
SEB:
/[Use 8bit MCU , 8bpp color depth
BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xe0,128,128,glmage_8);
or
/[Use 8bit MCU , 8bpp color depth
BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xf800,128,128,glmage_16);
or
/[Use 8bit MCU , 24bpp color depth
BTE_MCU_Write_Chroma_key MCU_8bit(0,2736,100,100,0xff0000,128,128,glmage_24);
or
/[Use 16bit MCU , 16bpp color depth
BTE_MCU_Write_Chroma_key MCU_16bit(0,2736,100,100,0xf800,128,128,pic1616);
/lUse 16bit MCU , 24bpp color depth and data format use mode 1
BTE_MCU_Write_Chroma_key MCU_16bit(0,2736,100,100,0xff0000,128,128,pic16241);
or
/lUse 16bit MCU , 24bpp color depth and data format use mode 2
BTE_MCU_Write_Chroma_key MCU_16bit(0,2736,100,100,0xff0000,128,128,pic1624);
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(100, 100)

A

&l 4-26: BTE MCU Write With Choma Key - ##ZEEV4LE - HAEH{r B M (100,100)F(227,227) -
KRR TSI A A
https://www.youtube.com/watch?v=zm8LInOxmCw
http://v.youku.com/v_show/id XMTMOMjg1NjlzNg==.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 [J— M E X ELTZok - #FE 81 S h— N X B « 3¢
ANThEE TR — N XY BT E i 1 HAEE TRZ MCU Uiy TaS [ DL R 17 4H -

Source 0 image

RA8876 / RA8877

&
-
%

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

Bl 4-27 : BERTTREAZ

RAIO TECHNOLOGY INC. 63/131 www.raio.com.tw



RAIO™ RA8876 /| RA8877

R R V1.2

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

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

l operation REG[91h]

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

l

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

l

Setting BTE width
REG [B1h] [B2h]

L

& 4-28 : L&

BTE enable REG[90h]

Check STSR
BIT[ 3] ?2

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

Setting BTE height
l REG [B3h] [B4h]

Check Interrupt

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

Setting BTE ROP and Clear Interrupt
l operation REG[91h] REG[OCh] Bit[2] = 1

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

Interrupt Enable END
l REG[0Bh] Bit[2] = 1
Setting S0,S1,DT l

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

A 4

Setting BTE width
REG [B1h] [B2h]

l

& 4-29: % & — Check Int
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RA8876 / RA8877

R R V1.2

LU BTE Memory Copy API ZhEEHIf# i S7u ] SeAllf 17 BTE Solid Fill ThgEmE H—PUERLL G T -
DUR [ st i e — P B Y S LI (114 4-30) > fF & BTE Memory Copy & il — >R EIZ (A1

4-31) -

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

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

,unsigned short YSO //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

[*ROP_Code :
0000b O(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~SO!ES1
0011b ~S0
0100b SOIE~S1
0101b ~S1
0110b SO0rS1
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SOIES1
1001b ~(S0”*S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1(whiteness)*/

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

Supi:

/*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: {§F BTE Memory Copy with ROP ZhgE E#|—MN—fErEE -
KIRBRIEA TR R 4

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

http://v.youku.com/v_show/id XMTMOMjkzNzO5Mqg==.htm|?f=26097383&from=y1.2-3.4.9
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4.4.3:Memory Copy With Chroma Key (w/o ROP)

Memory Copy With Chroma Key (w/o ROP)fJ BTE IfAE » % SDRAM fJ— M E XY #0k} » #i% %15
Hh—ANKER - T Hig A E RV A - RS O E A s e - MBS E R ERE— 2
RAB876/RABB77 {H = RHE X iy BBkt » NMAITEARILIRE » iM% H AV B BRI 2 A -
TEXADIIRE T » SRIE 0 ~ SRR 1 DUR BRI AT BTRI X L& DDRAM Ej -

Chroma Key — Background Source 0
register [D5h]~[D7h] = Red
RA8876/RA8877
BTE
) Destination

&l 4-32: BERTTREAE

* ‘

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]

!

RAIO TECHNOLOGY INC.

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: Kl

67/131
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4.4.4 : BTE Memory Copy with Chroma key(w/o ROP){£ LCD _ERYEE ~&7HH:

LU/ BTE Memory Copy with Chroma key(w/o ROP) API ThgEfNfE I 5366 » 4/ T BTE Solid Fill Ty
BEE H—HHENS LA B AT DU A ER IR — e Y IL0OE (A0 4-34) > %7 BTE Memory Copy
with Chroma key(w/o ROP)& #l|— -1 i o faA 25 (A0 & 4-35) -

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

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

,unsigned short YSO //coordinate Y of Source 0

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color // transparent color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

)
S

/*Source O : 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.*/

SEHB:

/[8bpp color depth

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

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

/[16bpp color depth

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

or
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/24bpp 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; —EEMsL R ST Es ) ER

(500, 200)

(199,199)  °©

(699, 399) ©

& 4-35: {#F BTE Memory Copy with chroma key ThHEE S HIE EATSLOE - Hi gL ST OB
5o
SERMRIE TSR A 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—MEA HAYZNEE » KA MCU #Y S P STRHR U R P
ok 5 A SDRAM H o FEIIEERYARIEBTRN Y MCU $2 ALY st &JZ 5ikt (Monochromes Bitmap) -
M M TiRIEN SR L) BTE RiREGEE R - HREFUREIFEN" 17 NSy BTE giR
B FHNT O SR BTE SR o FEIIEE ] LR KRR S B AR SRR I ¥ B A 4 PRV RR
Ao GlEd SRR RE MCU HYSTRRL AR @ Fr25a A 16 firtel 8 eV BTRHE L » I H Al
Dfrme e » WEE—TNE-ERalE RREE T - HEEEF1TIRE - EFEA
& A IR T SRS TN E A > 11 T — T M N —E BRI T BEIRERVIRIE « XAELUITTH
AR R KM Rt - 5540 » B—ETRINAR T A @M szt (MBS) ZE iRt
(LSB) -

MCU RA8876 Destination
or

‘:> RA8877

BTE

Foreground color set blue.

Background color set yellow.

&l 4-36 : BEATTRERE
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Destination memory L)
start address register ETE Function [91h]
[ATh] [AGh] [ABh],[AAR]
l l Check Write STSI
Destination image width Bit[2]
register [ABN] [ACH] BTE Enable [30h]
l END
Destaintion XY position
Register [ADN}-[B0N]
l NG
BTE width Register
[B1 hi[BQh] WMPU winte data
BTE Height [E3h][B4h]
heck write data = NO
i BTE width * BTE high
Setting Destination
Caolor Depth [92h]
YES
& 4-37: mfEE
|<— 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: #AATTIER—
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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 : BTkl —

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 ~~

HHHHHH Dnto RABETE
start hit =4 '
co 01 o2 03
Mot Expansion i J17 I I TH 10— ot Expansion
Expansion [ BTE High REG [B3h]
. [B4h] setting

¢ BTE Width REG >

[E1h] [EZh] setting

& 440 : Color Expansion FfiE
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4.5.2: BTE MCU Write Color Expansion £ LCD Ay S ~ixER:

4-41 3 128x128 (e B HEG - RIGRTREEE NG - HREWENER > FH T BTE MCU with Write
Color Expansion Zjfef& @ gh i & 4-42 (NEIZE—HF - DUN A T8 MCU 8bit 5 16bit £42(t—2 API LLK
YA SupIERES% -

K 4-41: B 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

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

,unsigned long Background_color

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

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

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

,unsigned long Background_color

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

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

)

SEB:

/*Des_Addr : start address of Destination =0

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

XDes : coordinate X of Destination =0

YDes : coordinate Y of Destination =0

X_ W : Width of BTE Window =128

Y_H: Length of BTE Window =128

Foreground_color : The source (1bit map picture) map data 1 translate to Background color by color
expansion = 0x03(8bpp) ~ 0x001f(16bpp) ~ 0x0000ff(24bpp) (Blue)

Background_color : The source (1bit map picture) map data O translate to Foreground color by color
expansion = 0x1c(8bpp) ~ 0x07e0(16bpp) ~ 0x00ff00(24bpp) (Green)

When ColorDepth =8bpp */

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

or

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

or

/IMCU_8bit_ColorDepth_24bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(0,2736,0,0,128,128,0x0000ff,0x00ff00,glmage_1);
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or
/IMCU_16bit_ColorDepth_16bpp /Isetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(0,2736,0,0,128,128,0x001f,0x07e0, Test);

or

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

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

LCD B /REE:

0,00 q

& 4-43 : BTE MCU Write with Color Expansion
KRR TSI A A
https://www.youtube.com/watch?v=hCA8IgpZT7g
http://v.youku.com/v_show/id XMTMOMkwMTYyOA==.htm|?f=26097383&from=y1.2-3.4.18
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4.5.3: MCU Write with Color Expansion and Chroma key
B 1 °1% BTE By S EURNS - fiskU(FEZE D - L BIE DJRES BTE MCU Write Color Expansion Tijgt JLF
EARERY - SUEATE R AR EERHEN" 17 ATy BIE RTR e HEABNMLE - Firh
W ABETUEHMEN” 07 AUALTTRINER L - T ORdSF IR 2R H R STRIg G E -

SDRAM

MCU RA8876

or
[> RA8877

BTE

Foreground color set blue.

& 4-44 : BEATTRIAE

Destination memory Ll

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

Destination image width l

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

Check Write FIFO full

Destaintion X,Y position
NO

Register [ADh]~[BOh]

l

BTE width Register
[B1h][B2h]

l

BTE Height [B3h][B4h]

}

Setting Destination
Color Depth [92h]

I

MPU write data

Check write data >

BTE width * BTE high

NO

& 445: FiEHE
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4.5.4: BTE MCU Write With Color Expansion and Chroma key #J API £ LCD FHIE R
HR:
4-46 JySEHIET FEIRY 128x128 ARy K » 3 BTE MCU Write With Color Expansion and
Chroma key ZHEE » H] USRI E IR 28 - 1] 4-47 SRt 4-46 [ T IEEhRE & R A [ i
ks o DUN A T A5 MCUSDIt 5 16bit F2(L T P4 AP LUK B

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

API:

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

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

)

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

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

,unsigned short YDes //coordinate Y of Destination

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

,unsigned long Foreground_color

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

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

)

SEB:

/*Des_Addr : start address of Destination =0

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

XDes : coordinate X of Destination =0

YDes : coordinate Y of Destination =0

X_ W : Width of BTE Window =128

Y_H: Length of BTE Window =128

Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion = 0xe0 (8bpp) ~ 0xf800 (16bpp) ~ OxffO000 (24bpp) (Red)*/

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

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

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

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

or

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

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

& 4-48 : BTE MCU Write With Color Expansion and Chroma key
KRR TSI A A
https://www.youtube.com/watch?v=pvYE62bGNOY
http://v.youku.com/v_show/id XMTMOMjg2NjUwNA==.htmI?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 ORME I A5 - EHIRY 2R - RABB76/RA8877
Rt THE {5 Alpha Blending HYLIAE - (E FER HTEBR SR BUE - L m] DUSEISE ey s R » Xy
R I AR BT IR E P - &5 T g HE ) RABB76/RA8B877 i Alpha Blending Tjgt

4.6.1: Memory Write with Alpha Blending

“Memory Write with Alpha blending”X-NIhgE AT BUE & K5 0 S LAY R gort » Hr &I FavEs R Bonte HAY
WHE R « XPNIHEEAR MM — Picture mode 5 Pixel mode - Picture mode ® DA¥E{E{E
8bpp/16bpp/24bpp =T - Pixel mode HEE#E{ELE 8bpp/16bpp =T - 1£ 16bpp Y pixel mode T » KJHE 1 ¥
RHY bit[15:12]7 alpha level » HAHIir T2 ¥ 50k > 7 8 bpp 1Y pixel mode T > SKJF 1 B0kHTY bit[7:6]7y alpha
level - Bit[5:0]H=kfEE Mt ERYER TR -

Picture mode fJ 5 it %0kt = GRJE 0* (1- alpha Level)l) + G 1 * alpha Level)
Pixel mode 16bpp iy HAYM R = GRJE 0 * (1 - alpha Level)) + G 1 [11:0] * alpha Level)
Pixel mode 8bpp NHYH AV EOR = CGEJE 0 * (1 - alpha Level)) + (#3251 (Source 1[5:0]) * alpha Level)

—— Source 0

RA8877 &
o —

Source 1

Destination

& 4-49 : Picture Mode WE{AENIGHE
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Setting S0 parameter
REG[93h]~[9Ch]

¥

RA8876 / RA8877
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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 £ LCD Ry E /~R1%EH:
“Memory Copy with Alpha blending”:X-NE8E P DURE KR 0 SRIE 1AV BTE} - 28& B e B BT BoRXKHt -

XATHEEA PR, — Picture mode 5 Pixel mode » {F3X3 » Ff 1{# A picture mode fiisiHH -
Picture mode B EOR = (GJFE 0 * (1- alpha Level)l) + (& 1 * alpha Level)

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

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

,unsigned short YSO //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width BTE Window

,unsigned short Y_H //Length BTE Window

,unsigned char alpha

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

SEp:

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

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

or

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

or
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/IWhen 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: 3&JE 0 A (500,300)%(699,499) SKE 1 M(1024,0)%](1223,199) » £ alpha {E} 16 T - ] alpha

blending 3 H B ~R7E B AY3[(1100,400) ~ (1299,599)] -

E i

alpha=0 alpha=8 alpha =16 alpha = 24 alpha = 32
& 4-52: f£A[E alpha level Ty EBIHIFR o

Picture mode - Destination data = (Source 0 * (1- alpha Level)l) + (Source 1 * alpha Level);
LRRREM TSR &5

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

http://v.youku.com/v_show/id XMTMOMzQzNzYONA==.htm|?f=26097383&from=y1.2-3.4.1
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% 5 : Picture In Picture Function

5.1:PIP Window
RA8876/RA8877 1+ Rl & B » AR HE nILARE A PIP M5 - PIP Mg SR IMATIEE - B
RSB BESRMANE R R E ST EorEE - 24 PIP1L S PIP2 HEEEN - PIP1 & &AL PIP2
Z k-
PIP &0 E 5K/ i REG[2AN]E] REG[3Bh] 5 REG[11hBki%E » PIP1 5 PIP2 H:AJikE & f7as » M H.
tH4E REG[10h] £ Bit[4] » %38 REG[2Ah~3Bh]:E PIP1 502 PIP2 {i5Hy 54 - MiAH2HY PIP window 3
REFI2 A TIIREAL TR E - PIP & K/ NSRBI EAKFE T AZE 4 MEEN— DR AN —ME
? o

5.2:PIP Windows Settings

—~ PIP B B S A/ NEH PIP EEGEAAHE ~ PIP EHETEE ~ PIP BoR XIY EEFR ~ PIP E{5: XIY [
5~ PIP BTV ERZZRRE ~ PIP &RV TR S &S ENF FaskiUE - PIPL 5 PIP2 L E 3 Fes -
SR1%HEHE REG[10N]Bit[4]3k## REG[2Ah~3Bh]E PIP1 = PIP2 Ml Z&5HY S AL E -

' ~, (_ _\

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: el
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5.3: PIP IhHREE|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 THRELE LCD MY B Ri5EH:

RA8876 | RABS77 S (i I ol LAH FIFI > PIP #% - PIP Mg A B EAThAE » CIGRILE FE T B2 7
R VORI S Y R L - 24 PIPL 5 PIP2 @R EEN » PIPL S5/ PIP2 2 b o XA AR HSE
B A I Z(E T PIP X ANTEE -

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)

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

//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

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

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

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 ThEE R =5k B nA F POk S A RA8876/RA8877 Hy SDRAM Hh

© 00 | , RA-O B RO AIRAT
I RAIO Technology Inc.

RA' o IERIEIRAEIRAR
I RAIO Technology Inc.

K& 5-3 :Write wanted display data into SDRAM

= $TFF PIP window F57 » SEHEAE(100,100 ) BLF: (100,400)

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

RA' o IERRRHERAR
I RAIO Technology Inc.

IR AHRAR
RAIO Technology Inc.

(10

RA - miaRHEAR B RAR
I RAIO Technology Inc.

& 5-4: FEPIP1 DAK PIP2
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FE=: BZ PIP1 5 PIP2 KyEEIR

@)
0,0) H AR AIRA R
0O & RAI RAIO Technology Inc.
— InthRHER A BRATE H ARG A EIRAT
(100, 100) RAI RAIO Technology Inc. RAI o RAIO Tec:mology Inc. [RABSTO/RASET? PIPI |
1024, 154
| RABBT6/RABRTT PIPI | [RABT6/RABSTT PIPI | : ( )
RA - o i RHERAFIRAR
f I RAIO Technology Inc.
-
VE. -— | RABBT6/RABRTT PIF2 |
(100, 400) v "ﬂﬁ =
) ﬂ‘-ﬁ' ’,ﬂ"-
Q) A
RA' thFHERBEIRAT - i RHERAFIRAR :
I RAIOQ Technology Inc. I RAIO Technology Inc. .,"
[RABRT6/RARRTT PIP2 | | RABR76/RABR?T PIPZ | -~

aadlaTaR e

!

B 5-5: KZT PIP Window HYEE4EAr B AN PIP Window lWE R E -

IRV KRR R EE (1024, 0)

o
0,0 H HERHE R ABEIRAR
( ) RAI o RAIO Technology Inc.
) ORA' o IR R (R ARL ) [RARRT6/RABETT PIPI |
I RAIO Technology Inc.
(1024, 154)

‘ RABRTO/RARRTT PIP1 ‘

: RA' IntERHERBERATR
f I RAIO Technology Inc.

[RABRT6/RABRTT PIF2 |

WERHEROERAR
RAIO Technology Inc.

| RABRT6/RABRTT PIP2 |

& 5-6 : EHX PIP1 DK PIP2 Hyfi&sfir E%(600,100).5(600,400)
LRrREA TSR A &4
https://www.youtube.com/watch?v=JglVXtVNRCM

http://v.youku.com/v_show/id XMTMOMzQyMDAwMA==.htm|?f=26097826&from=y1.7-3
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FAE  XF
RAB876/RAB877 1] 4L PR K - 73 NN FIE SHMNE T » INEEF e % ISO/IEC 8859-1/2/4/5 A -
MR BB SN E] (Genitop Inc) HYESTERFIFAY ROM » RIS HE 5 [El 5 e s AUATAERY o > 40 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, 1SO-8859 [\ &z GB2312 Extension %55
RAB876/RA8877 Y i A\ H] 73 N AR5

1. WET
2. HNERFR ROM

Foreground [l
Background [}

FOMNT 12x24

&l 6-1: JEpl

NFH—ESHILE - £ REG[CCh]~REG[DEN] » H{RFTRELBEMAYFRZEL » KA LS T HARTEA -
TP BOEAE AT R SR R Y3 748 REG[D2h]~[D7h] -
piran = Ff 15 fontl 5 font2 (g & » ZHI1 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: XFRRAER

NEF

RA8876/RA8877 A%k 8x16,12x24,16x32 £iffJ ASCIl FHI ROM » f2{{HERAEE HE TR BTG
(Code) fit ASLF - NEEAYF 6557 % ISO/EC 8859-1/2/4/5 ZmtdirAL - HAh 8 H & ] LLE T REG[D2h~D4h]
BESCTRTRBUE > DUERN REG[D5h~D7h] BESSRHIE - XFEANEFRESE TA:
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Character Control Full
Register 0 [CCh] \

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground
[D2h]~[D5h]

Background
[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]

SET REG [04h]

I

&l 6-3: WS ASCIl FEERIAE
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7= 6-1 A& ISO/IEC 8859-1 fr M4 - 1SO EEIRRA{EHLAIEFR > ISO/IEC 8859-1 X Fr "Latin-1"
2T FEWIES ) 0 =EFERAE(LHLUN ISO/IEC 8859 HYEE— &Y 8 fiitF-4E - LL ASCH &l - &
T OxAO E| OXFF HYSERIN 192 M7 T FEERAFS © ILr w48 R PEER  BfER/REEILE ~ B
A ARYIEEIE ~ JIZRREAIE ~ FHETE ~ (7RG ~ VRS ~ FhATE (Frisian) ~ JIFIPEILTE ~ 7818 - 1%
BRI ~ JKETE ~ BIRBT/RTE ~ SORFINE ~ SORFNE ~ 17 T08 ~ EAEE ~ 0E0E ~ & ihiE ~ BitES
ST ~ MR BRI ~ PHDERT IR R g o

FERNTAEEFE - B2 1SO 8859-1 Fhd - WONBSMIE I ES - WIFEEREE ~ Hr L B
VB~ HIJE 1B R B ~ JEREEEAANTE 15 (Tagalong) el f#Ef] 1ISO8859-1 Zwtd

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

X\D123455?89AECDEF
| clewes .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 c;un___'"-m§>ce i 5
| i |elelof ) 8] el (|- @
50123’.(511'}1':'))%}@?4&
*|AJAJAJAAARCERERT|II|T
° PINOOOOOX@UUU[UY[P|B
©lalalalalslalelclelelela]ilili]T
d|no|o|o|olo|<|slulaltlily bl
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% 6-2 Ny ISO/IEC 8859-2 Hyfrfes s - Xk Latin-2 ¢ " hikiE =, - EEFRrA(LHHN ISO/IEC
8859 MY A 8 {iIF ik o I TR EERLIT T « SUREIRPILIE ~ #EvCIE ~ S FIE ~ BRI
W ATETE ~ BN BT ~ FRAGIE - MPU/RERILIE ~ 3£1F ~ 1815 ~ f7 T B AT A TR B - ZFE
hIESMRIEA R & 5T - HAEEILTIT » ISO/NEC8859-2 n] fji it K 21 -

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

cl@vesaeloes 2 b
<7 I —| LA
bk L :JI:+ —

L%

A 4

"l
=

OV~ 4%

AR

NI O
O @ || T | -

=
<

R T | FD N
ARSI
e =N EIK
c 0 |CmOR|wn]
< | [=™do ]l
Sl EA IR
SR R =
qu—l-l-c;‘}—{c_t:jx_-f{—
N s ][O | o
_'_'--"HL_|A\'
e EIEE

I

Kl
!
k
{

!

(
|

o &G

=
[T t, | 3

L]
L1
s
L

— ()
(:): L O: [:-}\ s m\.
tlt wi Y x u[:-)
O | T T

oH [
O | D | T N |
Qﬂ\ ol |—¢‘:~. | b

=N

o, | s w Fj\
= | @y | 2 I
O | Q¢ | O I == | [
O | | O [Tt
S | D | T [T 0'3‘;
= 0 | ST e W0

L]
L1
L]
L1

)
c

vt | = o [ =] B¢ | P
'E: ) I:I{tq. [
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# 6-3 [Ny ISO/IEC 8859-4 frf:rtE » bk Latin-4 =t M JkWiEsS | - ZEFRFRE(EHLN ISO/IEC 8859
AR 8 rFottk » BRI ARFREIDIEIIE ~ 1BEEREIE ~ RIBAEREE ~ TLFg5E15 KB 7 iokiE (Sami) =X

Fo WFITERINRESREL N ¢ FFERIE ~ L5 ~ ZRRETE ~ FEVE ~ AL T8 ~ IREOE ~ BmSLEE I E KA g o

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

X\D123455T89ABCDEF
| [evesaeBose A
'l (1 T[S [m(L[T[L Pl—{olalw
| [ lelslodel [P xR, H- 7
10112(34B16(7189: |3 |<[=|1>[?
"@ABCDEFGH/IJKILMNO
*PQRISITIUNVWXIY|Z [\ 172
""|a|blc|d|e|f|glh|i|j[k|]1|mn|o
"Iplalr|s|tiulviwx|v|z| {3~

AR ILS| [SIEGE-|Z|
|lal x| [T[1] ], 3e]g¢D)Zin
“AIAAAAAR TICEEEET|IIT
> DINOKIOOOX@UUIUIUU0IB
“|alalalaldlalei|cléleléleli|T]n
"|dn|alk|6]6[6]+|glaltlaliilta)
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#* 6-4 Ny ISO/NIEC 8859-5 Zirfiyte » EEFrir LA N ISONEC 8859 HyF A~ 8 ¥tk » Bk
TARFRORIIFNETE ~ #0E ~ 22/ R4ETE S S HWAE -

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

' clovieslelelols|? Mud
B O RS O A e e e A
| [ llloa&d | (D L, H -]/
0112|3456 7|8|9: |3 [<|=[>|?
‘@ABICDIEFGH|I|JKLMNO
IPQRIS TIUVWXY|Z I LIN1[7—
"1~ lalblc|d|e|f|g|h|i] j|k|1|m/n|o
"Iplalr|s|thalviwlx|ylz| {1}~

| EBIIES|T|T|T I BK] - VL
* | AIBBITTE® 3VAKITIMHOI
“IPCITYOXLY I BB B[O
" |a|O|B|T | o] e#] 3|1 K|JM|H|O|IT
" |plc|T(y|®|X | LY i b bl b [3[0| g
"INgelh|Tlels| 11| ]Hmb|K 8 [V(u
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RA8876 / RA8877 Hy4MIiERSI] ROM 4 IS NI [N FHER (T 2o - th /A A 282 5] (Genitop
Inc) HYERSTERFIFAI ROM » M= M4w S & GT21L16TIW + GT30L16U2W ~ GT30L24T3Y -
GT30L24M1Z ~ GT30L32S4W  GT23L24F6Y ~ GT23L24S1W-fRIER IR T TR EIRTAN
HrpfE 16x16 ~ 24x24 ~ 32x32 DL AR [E BT AT AR AN « PEHRTIERAT RS |

6.1.1:GT21L16T1IW

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

GB12345 .
GB18030 BIG5 ASCII UNI-jpn JIS0208
Normal V V \Y \Y \/
Arial V
Roman V
Bold V
Latin Greek Cyrillic Arabic
Normal V V \Y/
Arial \Y/ \ \ V
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.2:GT30L16U2W
® Reg[CEh][7:5]: 001b
® Character height: x16
Allowed character sets & width:
. . . GB2312
UNICODE ASCII Latin Greek Cyrillic Arabic Special
Normal V V \Y/ V \Y/ V
Arial \Y/ V \ \ \
Roman \Y \/
Bold
*Arial & Roman is variable width.
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6.1.3:GT30L24T3Y

® Reg[CEh][7:5]: 010b

® Character height: x16
Allowed character sets & width:
GB12345/

GB2312 GB18030 BIG5 UNICODE ASCII
Normal \ \ \ \ V
Arial V
Roman
Bold

*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:

GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal \% \% V \%
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 ASCIl
Normal V V \/
Arial \Y/
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.5:GT30L3254W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal V V \/
Arial \Y/
Roman \Y
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal V V \/
Arial V
Roman \Y
Bold
*Arial & Roman is variable width.
RAIO TECHNOLOGY INC. 97/131 www.raio.com.tw



RA8876 / RA8877

R R V1.2

RAIO™

® Character height: x32
Allowed character sets & width:

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

6.2.1: NE=F:

RA8876 / RA8877A78x16,12x24,16x32 S AJASCIIFIZROMR (L {3 Fi & 55 )5 H a8y = 2 4m9 (Code) i A
T o NEEFFELHE TISONNEC 8859-1/2/4/5H 4T 4 45 -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

[*Font_Height:

16 : Font = 8x16 ~ 16x16

24 : Font = 12x24 ~ 24x24

32 : Font = 16x32 ~ 32x32*/

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

[*ChromakKey :

0 : Font Background color with no transparency

1: Set Font Background color with transparency*/

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

)

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

,unsigned short y //coordinate x for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //FontColor : Set Font Color

,unsigned long BackGroundColor

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

)
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SE:

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

Alignment =0 : no alignment

X : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H : active window height = 1000

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

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

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

+

/IWhen Color Depth = 8bpp

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

Or

/IWhen Color Depth = 16bpp

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

or

/IWhen Color Depth = 24bpp

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

SCRrey BN E
(0,0)

&l 6-4 NEFSHAI
KRR TSI A A
https://www.youtube.com/watch?v=Ty7KsMWEIlaE
http://v.youku.com/v_show/id XMTMOMzQwMzI0OA==.htmI?f=26097369&from=y1.7-3
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6.2.2: EIIMBFESA Bigh FH

RAB8876 / RAB877 HIHNH 51| ROM 1 #1 A EINLFHTRHE T VF S iA - I/ A 8/ F] (Genitop Inc)
YRRy B3I F R ROM » S84 S & GT21L16TIW + GT30L16U2W + GT30L24T3Y - GT30L24M1Z
v GT30L32S4W + GT23L24F6Y ~ GT23L24S1W - fREREHIF= 5 » ST REN AN - Hif g 16x16
v 24x24 ~ 32x32 DU SR EITE R TR ©

BN IR/ M2 [ T RABS76/RABBT7 HMNE I K5I ElIH Bigh HIF-& -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

[*Font_Height:

16 : Font = 8x16 -~ 16x16

24 : Font = 12x24 ~ 24x24

32 : Font = 16x32 ~ 32x32*/

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

[*ChromakKey :

0 : Font Background color with no transparency

1: Set Font Background color with transparency*/

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

)

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

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

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

,unsigned long BackGroundColor //Set Font BackGround Color

[*Font Color and BackGround Color dataformat :

ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

SEB:

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

Alignment =0 : no alignment

X : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H: active window height = 1000

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

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp) ~ 0x07e0(16bpp) ~ Ox00ff00(24bpp)
Print Fg{afHE 123456%/

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

+

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

or

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

Print_BIG5String(3,0,0,0,1000,1000,0xff0000,0x00ff00," ¥&{aFIE 123456"); //When Color Depth = 24bpp

(0,0

& 6-5 EISMFFESA Bigh F&
SCRRERELN TSI R A
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: BIAINTFEEB A GB2312 !

RAB8876 / RA8877 [y4Ml3%51] ROM 4 MHIFF YT [E R FHFR L TR Mk « th /M EHE 58/ F] (Genitop Inc)
(EL 4 B 5 57 ROM » HEF= a4 GT21L16TIW ~ GT30L16U2W ~ GT30L24T3Y - GT30L24M1Z
v GT30L32S4W  GT23L24F6Y - GT23L24S1W - fEfEAREINF5E - THE T REA/N - Ehfd 16x16
v 24x24 N 32x32 DR AR EI BTSN TR AN ©

XN M EVZ (T RA8876/RA8877 SRS - FERAIEN L GB2312 Hy T -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

[*Font_Height:

16 : Font = 8x16 -~ 16x16

24 : Font = 12x24 ~ 24x24

32 : Font = 16x32 ~ 32x32*/

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

[*ChromakKey :

0 : Font Background color with no transparency

1: Set Font Background color with transparency*/

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

)

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

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

,unsigned long BackGroundColor //Set Font BackGround Color

[*Font Color and BackGround Color dataformat :

ColorDepth_8bpp : R3G3B2

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

SEB:

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

Alignment =0 : no alignment

X : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = 1000

Y_H: active window height = 1000

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

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp) ~ 0x07e0(16bpp) ~ Ox00ff00(24bpp)
Print Fg{afHE 123456%/

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

+

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

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

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

(0,0

& 6-6: EIIMNEFEEA GB2312 F&
SCRRERELN TSI A
https://www.youtube.com/watch?v=aAavvmzZJga8
http://v.youku.com/v_show/id XMTMOMzI4M|E1Ng==.htmI?f=26097369&from=y1.2-3.4.5
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6.3.4: FEINPRFEE A GB12345 &

RAB8876 / RAB877 HIHNH 51| ROM 1 #1 A EINLFHTRHE T VF S iA - I/ A 8/ F] (Genitop Inc)
YRRy B3I F R ROM » S84 S & GT21L16TIW + GT30L16U2W + GT30L24T3Y - GT30L24M1Z
v GT30L32S4W + GT23L24F6Y ~ GT23L24S1W - fREREHIF= 5 » ST REN AN - Hif g 16x16
v 24x24 ~ 32x32 DU SR EITE R TR ©

BN REAS T R T RAB876/RAB8T7 SNE YT EARSIEIH GB12345 (y7-& -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

[*Font_Height:

16 : Font = 8x16 -~ 16x16

24 : Font = 12x24 ~ 24x24

32 : Font = 16x32 ~ 32x32*/

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

[*ChromakKey :

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

,unsigned char Alignment //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
[*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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Bl

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

+

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

or

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

Print_GB12345String(3,0,0,0, 1000, 1000,0xff0000,0x0000ff, "¥afGfl% 123456"); //When Color Depth =
24bpp

(0,0)

& 6-7: BEIMEFREEA GB12345 &
KRR TSI A A
https://iwww.youtube.com/watch?v=HyF-PAUI7Xk
http://v.youku.com/v_show/id XMTMOMzM5NDAwWOA==.htmI?f=26097369&from=y1.2-3.4.7
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6.3.5: BEIIMRFEE A Unicode FZH

RAB8876 / RA8877 f41El 51 ROM 1M EI ST AR [EIN FIFR M TR 26 M - Ih/ M EfH A7 5825 (Genitop Inc)
(L5 ER S ROM > FHEF= g S 4 GT21L16TIW « GT30L16U2W  GT30L24T3Y - GT30L24M1Z
v GT30L32S4W ~ GT23L24F6Y  GT23L24S1W - fRIER[EIF™ 5 » T T RE AN - HiE 16x16
N 24x24 ~ 32x32 D) R A FPAR[EI TR TR AN ©

AN RS AR T RA8876/RA8877 S %I EK A EN H: Unicode Y52 -

void Select_Font_Height_ WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

[*Font_Height:

16 : Font = 8x16 -~ 16x16

24 : Font = 12x24 ~ 24x24

32 : Font = 16x32 ~ 32x32 */

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

[*ChromakKey :

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

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

)

void Print_UnicodeString
(
unsigned char 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)*/

)

SEB:

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

+

/IWhen Color Depth = 8bpp
Print_UnicodeString(3,0,0,0,1000,1000,0xe0,0x1c,L" ik & —HE 8 57 6 f>2 5");

Or

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

//IWhen Color Depth = 24bpp

Print_UnicodeString(3,0,0,0,1000,1000,0xff0000,0x00ff00,L" #/ 18/ Tdk i & 75— 8 4% 6 8  5");

(0,0)

& 6-8: EIIMEFEEA Unicode £
SCRRERELN TSI R A
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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% 7% : PWM (Pulse Width Modulation)

RAB876 7 2 41 16 i i 2 « SEITES 0 F 1 BAMCHEEEH] (PWM) THEE - T3 0 BA—SERApE -

ELFR AR R e -

FERTHE 0 11— EIEY 8 fICiIiis} Hizs (prescalar) « B ANEN SR A— MIRKERIES - T4 4 DA
KIS (10 U2 UAF118) -

%A timer count buffer (TCNTBn) A% PWM ki 79 S [ LUK timer compare buffer (TCMPB)
HYESRATRIOP L VR (PWM) - P— MESERROR - HEAIAT S R T 5:

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 IEE
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PWM IThgE 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 //lon_off =1 ,enable PWM, on_off = 0, disable PWM.

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

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

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

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

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

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

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

)

SEB:

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°°kV@ed = (60M / 100) / 2° = 75K Hz

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

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

Tek 1. M Pos 240005

=400

10 CHY ™ 1,40 CHT ™ 1,40
i i

A 7-2 : PWMO B T P 7-3 : PWMO %5 i fir it 18]

PWM1 &yH:

/*On_off = 1, Enable PWM.

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

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

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

PWM output high level time = (Compare Buffer + 1) x PWM CLK time = (3+1) x (1/ 75K) = 53.33us*/
N3
Tek .M.

CH1 1 .I:I.I:I i

3 :15 1502 15,00 7
A 7-4 - PWML B A 7-5 - PWML §éy 25 i fir et 1]
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FERHE : RN

BT S AMOF AR, MBEEIERE 2 th B PR DI 2 . XA ThfE T LASEOL s A N Y, [ 8-1
AR REA BN T B . RABBT6 AN AMB LI K, C47E KIN[4:0] W2 L.

RA8B876

=
Q
&
-
d
Ak
Wr
V| ) N
W
N JIk

4=

g e W

| () |
g W W

o b
KOouT2 r r

(| P
KOUT3 r “gr = -

(| S, | N
KOUT4 r jir “gr §r

b e b (-

b
b
L

8-1: Key-Pad Application

8.1 A HMHAETT
RABB76 AL {-1Hi 51 2% (1 HF 2540 T

B % 3CHF 5x5 BB R

Key-Scan B AT A FE AL I3 3R 55 HURE IR 1] o

AR A 2 B (]

SCHF 2 B[R] N 4%

VER: WA 2 e 245 3 ML (1H2 3 it 4 AN RE /2 90 Hk51))
5. Al L ORI R 5t

Ea

KSCR R AT IPREZAF 4, X NEA B AAE 7 R AR, BRI (e, BURESIR |
B ASHE . M7 A LT, A o] LOE L AP/ . /£ KSCR2 bitl~0 Zi5% H A& T it s H
SRJE 3 I AT LUIE L B KSDR 53 22885 .

£ “Normal key” J&7E LLEURERS (B ALl A WO A SR04 R H88 1T . “Long Key” NI 7E K 44k Y
FEJE A T A OB EA& % FHARAT . %6774 "Normal Key" 4274 “Long Key” , £ I8 3 LL v
FRERESIEA

Z% 8-1 Z1f "Nnomal Key” B 5EEALARERIX N, % N R BB S A7 E KSDRO~2, Wi 2Kt
4% T e, MBS "Long Key”, TAHRIEIDAEL 8-2.
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%= 8-1: Key Code Mapping % (Normal Key)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 00h | 01h | 02h | 03h | 04h
Koutl | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

7 8-2: Key Code Mapping 3% (Long Key)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Koutl | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | Alh | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | Clh | C2h | C3h | C4h

MR LB, BE2E SRS KSDRO, KSDR1 5 KSDR2 Z=/NEFSE M, JE S MAF T
St B R H U SIS A L, S BINT LR, ES T
LEAH [ 1] 3% T 465 0x34, 0x00 and 0x22, 7E KSDRO~2 {77 Rl F:

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

PAE PR A s A A e A AR T

7 8-3: Key-Scan Relative Registers

Reg. Bit_Num | Description Reference
Bit 6 Long Key Enable bit
KSCR1 Bit [5:4] Key-Scan sampling times setting 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 REGI[FCh]
Bit [1:0] The number of key hit

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

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

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

BREHE AL T T RE(Key-Scan), (2T DL R 2105 A6 B 44 IR

1) Software check method: 7 Key-scan [FPIRAME (status), KRS EHIL .
2) Hardware check method: i F1 B RIG A BA BB L T
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A BOE FITERE (INTEN bit[3]) o8 1, A A#EAT YL T gta L. 1=+l Er, Key-scan
WA AR (bit[3] of INTF) Rikaz Ay 1, Joi@ il Fl Al ik, o FH 2 7 152 OB I o6 200355 ok b IR A AR »
M CLJR WA 2 ™ A T

AN, RA8876 7145 Ll T N S ¥ “Key-stroke wakeup ", &M E SERE, AT 18k & #0 LLK¥ RA8876
FHBEAR A A P el . O TR A iR S, MPU AT LUE I SRR 7 250 1) RAS8T76 M B A 7= .

PA_E RN FH I G2 A7 28 A5 P BOE AR I i R

1. BfIrik

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]

Bl 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

B 8-3: Key-Scan for Hardware Interrupt
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KEY SCAN ZIfjgE API:

void API_Print_key code(unsigned short x,unsigned short y,unsigned long FontColor,unsigned long
BackGroundColor)

E= i

API_Print_key code(0,0,0x00,0xff); /[8bbp color depth
Or

API_Print_key code(0,0,0x0000,0xffff); //16bbp color depth
Or

API_Print_key code(0,0,0x000000,0xffffff);  //24bbp color depth
R

x: i~ Key Code Y X EEFR: =0

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

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

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 & /RHH:

001123
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ffs% 1 : PLL initialization

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

PLLDIVK
2X

XCLK =

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

10MHz < Fin <15MHz & 10MHZSAS4OMHZ
PLLDIVM
The internal multiplied clock frequency FvCO = Lx (PLLDIVN +1) must be equal to or greater
PLLDIVM +1

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

If Fn= 10Mhz

void RA8876_PLL(void)

{
IISCLK Setting :
LCD_RegisterWrite(0x05,0x04); /IPLL Divided by 4

LCD_RegisterWrite(0x06,0x1b);
/* SCLK = {(10MHz/(0+1)) * (Ox1b+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 Qutput divider
00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

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

1b: divided by 2.

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

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

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

REG[07h] MCLK PLL Control Register 1

Bit[2:1]MCLK PLLDIVK

MCLK PLL Output divider

00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

Bit[OJMCLK PLLDIVM

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

1b: divided by 2.

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

*/

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

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

REG[09h] CCLK PLL Control Register 1

Bit[2:1]CCLK PLLDIVK

CCLK PLL Output divider

00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

Bit[0]CCLK PLLDIVM

CCLK PLL Pre-driver parameter.

Ob: divided by 1.

1b: divided by 2.

REG[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 (AO-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, A11)

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

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

REG[E1h] SDRAM mode register & extended mode register

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

000b: Full array

001b: Half array (1/2)

010b: Quarter array (1/4)

011b: Reserved

100b: Reserved

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

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

111b: Reserved

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

00b: Full-strength driver

01b: Half-strength driver

10b: Quarter-strength driver

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

011b: 3 SDRAM clock

Other: reserved

LCD_RegisterWrite(Oxe2,0x8c);
LCD_RegisterWrite(0Oxe3,0x08);
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REG[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(Oxe4,0x01);

[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 0 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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i 3 : LCD initialization:
B116XWO03 (Resolution 1366X768):
Parameter Symbol Min. Typ. Max. Unit
Frame Rate - 60 - Hz
Clock frequency 1/ Teock 65 69.3 80 MHz
. Period Ty 776 793 1000
Vertical
] Active Tvp 768 Tiine
Section
Blanking Tye 8 25 180
. Period Ty 1396 1456 2000
Horizontal
] Active Tun 1366 Tk
Section
Blanking Tue 30 a0 634
B116XWO03 Timing
TeLock Input Timing Definition ( DE Mode)
[—
DOTCLK
Iggg )\-’ v /i/\ Fh:cel /\\ Pixal \/ P|>:el \,/ Plxel /\ Pixel \ e \ Pixel \ﬁ/
4 / J \\ 4
DE . e >
THEI THD
« |
Tw
I 2 |
| i
. ——1 | | lg) ||
Tve 3 : Too :
le ! i | s
! T LY,

Clock Frequency = SCLK = 70MHz

Tup = Horizontal display width = 1366

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

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

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

/[Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR Maximum value cannot over 2048
/[Horizontal display width(pixels) = (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(0Ox15); /[Horizontal Display Width Fine Tuning (HDWFT) [3:0]

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

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

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

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

Delay _us(100);

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

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

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

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

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

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

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

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

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

Delay _us(100);

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

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

LCD_CmdWrite(Ox1f); /IThe pulse width of VSYNC in lines.
LCD_DataWrite(0x00); IIVSYNC Pulse Width(Line) = (VPWR + 1)
Delay _us(100);
}
ATO70TN92 Timing :
Item symbol value Unit Remark
Min. Typ. Max.
Horizontal Display Area thd 800 DCLK
DCLK Frequency(PCLK) felk 26.4 333 | 4638 MHz
One Horizontal Line th 862 1056 1200 DCLK
HS pulse width thpw 1 - 40 DCLK
HS Blanking(Back Porch) thb 46 46 46 DCLK
HS Front Porch thfp 16 210 354 DCLK
Item symbol value Unit Remark
Min. Typ. Max.
Vertical Display Area tvd 480 TH
VS period time tv 510 525 650 TH
VS pulse width tvpw 1 - 20 TH
VS Blanking(Back Proch) tvb 23 23 23 TH
VS Front Porch tvfp 7 22 147 TH
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HS-

DCLK-
(HV Mode) '
RO~R7. | {mli (RYRYR { rRYRVR .:_ﬁ"_'; ENEVENEEVE .;_'--.'.-u 3
G0~G7. { aocgenaes OV
B0O~B7- Y\ e\ e e\ B\ s \a)= N S AV TS TN .
RO~R7~ y (RYR .,E'.__'E (RYRYRYRY=) VAN NN A
G0~GT7~ ; (ENEYENE e\ e\ e e\= =SERREEEEE
BO~B7- X 1‘; A; X ? s'; -; |'.; x‘; ‘_'? ;: EAE J.I.jl:.: =': g = -: \.:_:
(DE Mode)

DE- < x _ —

Horizontal Input Timing Diagram

v, w = —

: AL 0

tyh U tvd . tyfp

tr

Vertical Input Timing Diagram

DE_PCLK_Falling();

PDATA_Set RGB();

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

LCD_DataWrite(0x00);

delay _us(100);

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

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

delay _us(100);

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

delay _us(100);

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

delay _us(100);

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

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

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

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

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

delay _us(100);

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

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

LCD_CmdWrite(0x1D); /IVNDR1 //Vertical Non-Display Period Bit [8]
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LCD_DataWrite(0x00); /[Vertical Non-Display area = (VNDR + 1)
delay _us(100);

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

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

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

delay _us(100);
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RAIO BHIEHETE » 2 =MA/ Y ASCI 4K » 47505 8x12 ~ 16x24 ~ 32x48 » AF T APl ¥7$% MCU 8bit
color depth 8bpp ~ MCU 8bit color depth 16bpp ~ MCU 8bit color depth 16bpp ~ MCU 16bit color depth 16bpp

R R V1.2

~ MCU 16bhit color depth 24bpp mode2 JLF##= » {HIFA L% MCU 16bit color depth 24bpp mode 1 -

API:

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

void putPixel

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long color

/*color : 8bpp:R3G3B2
16bpp:R5G6B5
24bpp:RBG8B8 */

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

(
unsigned short x // x of coordinate

,unsigned short y // y of coordinate

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

16bpp:R5G6B5

24bpp:RB8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

)
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/I Note. this APl does not support the case that MCU=16bit, 24bpp and model
void lcdPutString8x12

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:RBG8B8*/

, unsigned char bg_transparent

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

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

/I Note. this APl does not support the case that MCU=16bit, 24bpp and model
void IcdPutChar16x24

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:RB8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:RBG8B8*/

, unsigned char bg_transparent

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

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

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:RB8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:RBG8B8*/

, unsigned char bg_transparent,

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

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

/IWhen color depth = 8bpp
IcdPutString8x12(0,0,0xe0,0x00,0,"sdfs6+55");
lcdPutString16x24(0,100,0x1c,0x00, 0,"sijsojfe565");
lcdPutString32x48(0,200,0x03,0x00,1," sdjlfw5464ewr");
//When color depth = 16bpp
lcdPutString8x12(0,0,0xf800,0x0000,0,"sdfs6+55");
IcdPutString16x24(0,100,0x07e0,0x0000, 0,"sijsojfe565");
lcdPutString32x48(0,200,0x001f,0x0000,1," sdjlfw5464ewr");
/IWhen color depth = 24bpp
IcdPutString8x12(0,0,0xff0000,0x000000,0,"sdfs6+55");
lcdPutString16x24(0,100,0x00ff00,0x000000, 0,"sijsojfe565");
IlcdPutString32x48(0,200,0x0000ff,0x000000,1," sdjlfw5464ewr");

RA8876 / RA8877

R R V1.2

B o |
B cocscs
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