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P

TEX M SR, BATENEN AT RABBTIM I IRE. A MCU 3 5 N5 B fidifm A e . LT
2. DMA(Direct Memory Access). BTE(Block Transfer Engine). PIP(Picture in Picture). CFPA K
PWM(Pulse Width Modulation)Z)§¢... 5555, FHHeftoC T X LeThge i M R P2 .

FE—IF0h, 1 FHEAE Userdef.h IX/MRSSE B, R IERES, S RE1E A A 1 MCU i@ O HY . LCD Panel.
MCU ¥ S5 A\ 5 B nfiim g, £BFE S5 PLL %E{E(SDRAM CLK. Core CLK. Pixel CLK). PE4Hf1I#t
WA 5% 5%, W PLL initialization. SDRAM initialization 5% LCD initialization, %224 f3% 1/2/3 (Ui H .

i

MCU ;& il O Pl :-RAB871M 24t T Parallel 8080. Parallel 6800, SPI-3 wire. SPI-4 wire. 1IC %+ MCU
S L

MCU HiE 5\ 5 B HiM A&

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.

B FE:RA8B7IM T LIS AMESEE 75, {ERoR ECFF 2 Mk,

PLL #5{E(SDRAM CLK. Core CLK. Pixel CLK):SDRAM CLK(# kK 166MHz). Core CLK(# K 120MHz). Pixel
CLK( K 80MHz).

SDRAM CLK = Core CLK

1E 16 SR R Core CLK = 1.5*Pixel CLK

1E 24 M IR1EHL R Core CLK = 2 * Pixel CLK

%
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F—%: EET#IKE MCU RSN S B RFHER AR

ME:
K= D1 48
RA8871M 2 EL/NFz 4 MCU X SDRAM fif kL5 A
1.8-bit MCU %t1i, 8bpp color depth mode (RGB 3:3:2)
2.8-bit MCU #t1i, 16bpp color depth mode (RGB 5:6:5)
3.8-bit MCU 511, 24bpp color depth mode (RGB 8:8:8)
4.16-bit MCU 51, 16bpp color depth mode (RGB 5:6:5)
5.16-bit MCU 51T, 24bpp color depth mode 1 (RGB 8:8:8)
6.16-bit MCU 51T, 24bpp color depth mode 2 (RGB 8:8:8)
A B K 2o B A FH 2 0 B T e s R X S AR X
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&= D18 4

RA8871M Rttt =& )2, Layer1 address &y 786432. Layer2 address & 1835008. Layer3 address
5y 2883584, WATXIAIRME T A APL, AL HET U EREFRES ANEZ, DAEERNEZ, 27U
Lo WA

void Write_Layer(unsigned char Layer)

{

unsigned long address;

switch(Layer)
{
case 1:
address = Layer1; /ILayer1 address define in userdef.h
break;
case 2:
address = Layer2; /ILayer2 address define in userdef.h
break;
case 3:
address = Layer3; /ILayer3 address define in userdef.h
break;
}

Canvas_Image_Start_address(address);
Goto_Pixel_XY/(0,0);

void Show_Layer(unsigned char Layer)

{

unsigned long address;

switch(Layer)
{
case 1:
address = Layer1; /ILayer1 address define in userdef.h
break;
case 2:
address = Layer2; /ILayer2 address define in userdef.h
break;
case 3:
address = Layer3; /ILayer3 address define in userdef.h
break;
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}
Main_Image_Start_Address(address);
Main_Window_Start_XY(0,0);

a1
Write_Layer(1);
Show_Layer(1);
SRHWBENMLENEE—, EiE R ENEE—

i 2:
Write_Layer(2);
Show_Layer(2);
SR HTEANENRE S, mEERRENEE =
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1.1.1:8-bit MCU 5[, 8bpp color depth mode (RGB 3:3:2)

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

|| |WIN[—
Py
&
N
Py
&
o
Pl
&
o
@
=
@
@
o
@
@
of
jus]
o
N
jus]
o
o

% 1 : 8-bit MCU, 8bpp mode $#E# =
API :

{#F 8 bits MCU # LA 8bpp color depth. MCU E#%%l%] SDRAM.

void MPU8_8bpp_Memory_Write

(

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

,unsigned short h //height

,const unsigned char *data //8bit data

)

g -
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU8_8bpp_Memory_Write(0,0,128,128 ,gimage_8);
glmage_8 & K/) 128x128 (K, # MCU 8 fz#n, iR 8 AT .
LCD skfrim (B 1):
(0, 0)
(127,127)
B 1.1: {#/H 8 bits MCU LA 8bpp color depth. MCU %I 2| ZE—.
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1.1.2:8-bit MCU 5[, 16bpp color depth mode (RGB 5:6:5)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Go4 Goé GoZ Bg’ Bob Boh B()4 BOJ

DO B[(WIN

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

{#FH 8 bits MCU 1 LA &% 16bpp color depth. MCU 5% %] 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

)

b
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU8_16bpp_Memory_Write (0,0,128,128,glmage_16);
glmage_16 &KX/ 128x128 HE 5, #%3 > MCU 8 iz, iR 16 ALBTATfEH .
LCD sehrmi (B2 1):

(0,0)

(127,127)

& 1.2 : f§i/ 8 bits MCU ¥ L} 16bpp color depth. MCU 5 & k3| & Z—.
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1.1.3 :8-bit MCU 5i[H, 24bpp color depth mode (RGB 8:8:8)

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

(OB |WIN|—=
o3}
-4
&

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

% 3:8-bit MCU, 24bpp mode $#E1% =,
API :

f#F 8 bits MCU # 0 LL % 24bpp color depth. MCU B % /%] 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

)

il
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU8_24bpp_Memory_Write (0,0,128,128 ,gimage_24);
glmage_24 2K/} 128x128 {E %, #%3\Jy MCU 8 fr# M, iR 24 S FrEH .

LCD LhrE i (B2 1):
(0, 0)

(127,127)

K 1.3 : {1 8 bits MCU #: 0L & 24bpp color depth. MCU %Kl ZI & E—.
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1.1.4:16-bit MCU 5[, 16bpp color depth mode (RGB 5:6:5)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Ro’ Ry Ry’ Ry’ Ry Gy’ G | G | G | G° | G By’ By Bo By Bo’
R1I R1b R1b R14 R1J G1I G1b G1b G14 G1J G1Z B1/ B1b B1b B14 B1J

3 R, Ry Ry’ Ry’ Ry’ G, G [ G | G |G’ [ G B, By’ By By By’

4 Rs’ Rs° Rs° R’ Rs Gy’ G | G | G | G | G By’ B3’ Bs® Bs' Bs’

5 R4I R4b R4:> R44 R4J G4I G4b G4b G44 G4J G4Z B4/ B4b B4b B44 B4J

6 Rs’ Rs’ Rs’ Rs’ Rs’ Gs' Gs | G | G5 | G5 | G5 Bs’ Bs’ Bs Bs' Bs®

% 4:16-bit MCU, 16bpp mode H#E#E =
APl :

%/ 16 bits MCU #LL& 16bpp color depth. MCU 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 //16-bit data

)

i
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU16_16bpp_Memory_Write (0,0,128,128,pic1616);
pic1616 &K/ 128x128 &%, %A MCU 16 AL M, iR 16 AIRfFTfE A .
LCD sehrm (B2 1):

(0,0)

(127,127)

& 1.4 : {§i/ 16 bits MCU #H L% 16bpp color depth. MCU B % ¥ 3| & E—.
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1.1.5 :16-bit MCU 51H], 24bpp color depth mode 1 (RGB 8:8:8)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Gol Gob Gob Go4 Go‘5 GoZ Go1 GOU Bo’ Bob Bob 804 B(JJ B(JZ B()1 BOU
2 B, B B, B B’ B B By’ Ry’ Ry Ry’ Ry’ Ry’ Ro” Ry Ry
3 R1I R1b R1° R14 R1J R1Z R1-I R1U G1/ G1b G1b G14 G1‘3 G1Z G‘]‘I G1U
4 Gzl sz sz G24 sz GzZ G21 qu BQ’ sz ng 824 BzJ BzZ Bz1 BZU
5 By’ B3 By Bs' By’ By’ Bj' Bs Ry’ Ry Ry’ Ry’ Ry Ry Ry Ry
6 Rgl R3b Rgb R34 R3J R3Z R3-I Rsu Gsl Gsb Gsb Gs4 G:{3 G:;Z Gs-I Gsu

% 5:16-bit MCU, 24bpp mode 1 #IE& X

API :

{# F 16 bits MCU #:1LL % 24bpp color depth mode1. MCU & % %3] SDRAM.

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

,unsigned short h //height

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

)

b
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU16_24bpp_Mode1_Memory_Write(0,0,128,128,pic16241);
pic16241 & K/ 128x128 K%, AN MCU 16 AN, IR 24 A2 model TR EH .
LCD sehrmi (B2 1):

(0,0)

(127,127)

& 1.5 : {§i/ 16 bits MCU #[1 L  24bpp color depth mode1. MCU 5 %%} 3| B E—.
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1.1.6:16-bit MCU 51f, 24bpp color depth mode 2 (RGB 8:8:8)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
1 Gol Gob Gob Go4 Go‘5 GoZ G01 GUU Bol B()b Boo 804 B(JJ Bo B()1 B(]U
2 n/a n/a n/a n/a n/a n/a na | na | R' | R | R | R | R | R | Ro' | Ry
3 G, G° Gy G, G Gy G, Gy’ B’ B,° B B, B, B B, B’
4 n/a n/a n/a n/a n/a n/a na | na | R [|R° | R [ R | R | R | R' | R
5 Gzl sz sz G24 sz GzZ Gz1 GZU BQ’ sz ng 824 BzJ BzZ Bz1 BQU
6 n/a n/a n/a n/a n/a n/a na | na | R’ | R°P | R° | R | R’ | R | R\/' | RY

% 6 : 16-bit MCU, 24bpp mode 2 #IEHE X
API :

{#F 16 bits MCU ¥ 0 LLF 24bpp color depth mode2. MCU E % #}%] SDRAM.

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

,unsigned short h //height

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

)

i
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
MPU16_24bpp_Mode2_Memory_Write(0,0,128,128,pic1624);
pic1624 7k 128x128 HIEE, A MCU 16 fizdE0, fIE 24 A1) mode2 TH{EH .
LCD sehrm (B )Z 1):

(0,0)

(127,127)

& 1.6 : {§/ 16 bits MCU #[0L % 24bpp color depth mode2. MCU 5 %%} 3| B E—.
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FEVFZ I NNLF TR v, B8 75 3 s BoR— 28 T U B A ok 4/ dad, RS B 2 H e i LT B
e M FEEET MCU PIfRIAFX AN FRN, HHESFERBZH RS TIEEL S, %
s B 2 B P g

RA8871M #&4lt 1 JUM B 5%, fEH# RE T 454, Hn IR 5 7E TFT-LCD ik 3] 1A
B o A8 F AN TR 1B 3 LT BRI Ee 5 E Fe AN ORISR o X0 I FH i B 2 5 B s FH 3
T, WA RA8871M KL 4 I ThRE

: HREE R

RA8871M i (2 il i [ /15 &2 2z &l () Dy e » LA il & AT 5 B ARG 19 MCU gt T AFE TFT LCD A E i
g [ ) T A . B, S B AR 1 G s REG[TBh~TENR], vk, 85 i I (0 Al 5 6 e 55 ) 2 4%
REG[77h~7Ah], 5% :E i/ f{Fit REG[D2h~D4h], 3 i i[5/ REG[76h]Bit5=0 1 Bitd=0, X5 i3l
2:{l REG[76h]Bit7 = 1, RA8871M i< H sl ¥ [/ 13 B 5 N Bon Bl I N AE, Ak, HZE T AZ H
%€ REG[76h]Bit6= 1, i tH S o /15 -

VE R AR/ L A AUELLE active windows HLTH
BANEFIE2ETAE:

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

A 4

Don't fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REG[76h] bit6=1

Set )

\4 v

of a ellipse/circle

REG[77h~7Ah]

y
the major and minor radius { }

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

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

A 4

[ Set the color of a

- o
minor radlusI

ellipse/circle
REG[D2h~D4h]

~—

color

y

condition

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

B 2.1 imi [ 77 ()-S5 AR I 7R ) RO R PP i A2 1
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void Draw_Circle
(

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

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

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

,unsigned short R //Circle Radius
)

void Draw_Circle_Fill

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

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

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

,unsigned short R //Circle Radius
)

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

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

,unsigned short YCenter //coordinate Y of Center

,unsigned short X_R // Radius Width of Ellipse

,unsigned short Y_R // Radius Length of Ellipse

)

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

ColorDepth_8bpp : R3G3B2. ColorDepth_16bpp : R5G6B5. ColorDepth_24bpp : R8G8B8*/
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,unsigned short XCenter //coordinate X of Center
,unsigned short YCenter //coordinate Y of Center
,unsigned short X_R // Radius Width of Ellipse
,unsigned short Y_R // Radius Length of Ellipse

)

wupl 1(EREE):
Write_Layer(1); //set memory read/write layer.Reference Page.5~6

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

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

/IWhen color depth = 8bpp
Draw_Circle(0xfc,100,50,50);
Draw__Circle_Fill(0xfc,250,50,50);

Or

/IWhen color depth = 16bpp
Draw_Circle(0xffe0,100,50,50);
Draw_Circle_Fill(0xffe0,250,50,50);
Or

/IWhen color depth = 24bpp
Draw_Circle(0xffff00,100,50,50);
Draw_Circle_Fill(0xffff00,250,50,50);

LCD LFrE i (B2 1):

O O
(100, 50) (250, 50)

K22: ZEE—E—MHEANEERNE, BE.047E(100,50), ¥4~ =50,
Al — A EAEBHRREE, RO E(250,50), 4% =50,
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Bl 2(EHEETE):
Write_Layer(1); //set memory read/write layer.Reference Page.5~6

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

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

//When color depth = 8bpp
Draw_Ellipse(0x1f,100,100,100,50);
Draw_Ellipse_Fill(0x1f,350,100,100,50);

Or

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

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

LCD s:priE i (B E 1):

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

K 23: £EE 1 B—ANEFQNE, EoAE(100,200). X B2 =100, Y #E2 =50, i—MEAKSZOHE,
H.0h & (350,100). X 4% =100, Y #i2:42 = 50.
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2.2: HZLBA

RAB871M #& At L4 | Thik, LhAE I LA 5 sl ARi# i) MCU winf LAZE TFT b R4k, Jaite iz
H 5 REG[7Bh~7Dh], Bh£EHK 5% 5 REG[77h~7Ah], BIZE[IHI REG[D2h~D4h], £k fIAH% 28
N REG[76h] Bit5=0 5 Bitd=1, REG[76h] Bit[1:0] &KL 5, 2R)5 8 sh4: 52 REG[76h] Bit7 =
1, RAS87IM wh<x H A th&k ML 5 N Bon B N AE . HeAh, (T LL& i€ REG[76h]Bit6 = 1 3k

] Y SO 2K

TEEMZ R R L ELLE active windows FLTH]

HANEFIE2ETE:

RA8871M

MHEF#EL V1.4

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

N\ J
( N\
Set
the major and minor radius
of a curve
\ REG[77h~7Ah] )

A

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

A 4

<

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

J

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

J

Don't fill a curve fill a curve
REG[76h] bit6=1

REG[76h] bit6=0
A
Start drawing curve
REG[76h] bit7=1
DECP =01 DECP =10
minor radius: minor radius
I¢ major radiu major radius

/ color color

DECP =00 DECP = 11

Start drawing curve
REGI[76h] bit7=1

B 2-4 imi [ -5 [ ST s A2 PP i A2
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void Draw_Left_Up_Curve
(
unsigned long ForegroundColor //[ForegroundColor: Set Curve or Curve Fill color

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

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

)

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

I*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 : 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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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

I*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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RAIO™ RA8871M

MR V1.4

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

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

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

)

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

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

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

)

RAIO TECHNOLOGY INC. 20/130 www.raio.com.tw



RAIO’ RA8871M

MHEF#EL V1.4
b
Write_Layer(1); //set memory read/write layer.Reference Page.5~6

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

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

//When color deepth = 8bpp
Draw_Left_Up_Curve(0xe3,60,60,50,50);
Draw_Right_Down_Curve(0x00,70,70,50,50);
Draw_Right_Up_Curve(0x00,70,60,50,50);
Draw_Left Down_Curve(0x1¢c,60,70,50,50);
Draw_Left Up_Curve_Fill(0xe3,210,60,50,50);
Draw_Right_Down_Curve_Fill(0x00,220,70,50,50);
Draw_Right_Up_Curve_Fill(0x00,220,60,50,50);
Draw_Left Down_Curve_Fill(0x1c,210,70,50,50);

Or

[/When color deepth = 16bpp
Draw_Left_Up_Curve(0xf11f,60,60,50,50);
Draw_Right_Down_Curve(0x0000,70,70,50,50);
Draw_Right_Up_Curve(0x0000,70,60,50,50);
Draw_Left_Down_Curve(0x07¢0,60,70,50,50);
Draw_Left Up_Curve_Fill(0xf11f,210,60,50,50);
Draw_Right_Down_Curve_Fill(0x0000,220,70,50,50);
Draw_Right_Up_Curve_Fill(0x0000,220,60,50,50);
Draw_Left Down_Curve_Fill(0x07€0,210,70,50,50);
Or

[/When color deepth = 24bpp
Draw_Left_Up_Curve(0xff00ff,60,60,50,50);
Draw_Right_Down_Curve(0x000000,70,70,50,50);
Draw_Right_Up_Curve(0x000000,70,60,50,50);
Draw_Left_Down_Curve(0x00ff00,60,70,50,50);
Draw_Left_Up_Curve_Fill(0xff00ff,210,60,50,50);
Draw_Right_Down_Curve_Fill(0x000000,220,70,50,50);
Draw_Right_Up_Curve_Fill(0x000000,220,60,50,50);
Draw_Left Down_Curve_Fill(0x00ff00,210,70,50,50);
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MHEF#EL V1.4
EHFEFEE 8 MNP
. Draw a pink upper left curve,Center(60,60), X_R = 50,Y_R=50
. Draw a white lower right curve,Center(70,70), X_R = 50,Y_R=50
. Draw a white upper right curve,Center(70,60), X_R = 50,Y_R=50
. Draw a green lower left curve,Center(60,70), X_R = 50,Y_R=50
. Draw a pink upper left curve fill,Center(210,60), X_R = 50,Y_R=50
. Draw a white lower right curve fill,Center(220,70), X_R = 50,Y_R=50
. Draw a white upper right curve fill,Center(220,60), X_R = 50,Y_R=50
. Draw a green lower left curve fill,Center(210,70), X_R = 50,Y_R=50

W N 6o a0 A WON -

LCD sEhrEE (B2 1):

sofer oy i o
0]

(60,70) (7070)  (210;70) [ewl"70)

B 2.5: Z£EZE 1 @RS REINEZEREK LCD Enr R A
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RAIO™ RA8871M

RN V1.4
2.3: HREA
RAB871M 4L 7 TR - Tk, L A8 H & LA 5 s fiH ) MCU s ] LAZE TFT b R 7. Jelte 7 m
i 45 5 REG[68h~6Bh] 5 45 7K s REG[6Ch~6Fh], 75 J¥ )8l 4 REG[D2h~D4h], #XJ5 € Ml 5 ¥ & &
REG[76h]Bit5=1, Bit4=0 F1J351%: & REG[76h]Bit7 = 1, RA887IM #t<x [ sk 5 T 1K B N B BRI A
17, WeAbh, AT LS i E REG[76h]Bit6 = 1 i th 5.0 T

TR T T B GG A5 45 R AL ATEEAE active windows LT
BAEFIHSMTEL

Set start point of a squar
REG[68h~6Bh]
Don’ tfill a square
REG[76h] bit6=0

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

fill a square
REG[76h] bit6=1

Start drawing square
REG[76h] bit7=1

|
1

Start drawing square
REGI[76h] bit7=1

Start point Start point

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

Set draw a square End point End point

REG[76h] bits=1, bit4=0

} color . color

2.6 : EjREHEBEREFRER
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RAIO™ RA8871M

MAEFED V14
H 7 /) API:

void Draw_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

void Draw_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

)

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

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

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

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

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

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

LCD FrEm (B2 1):

Bl 2.7 : #£EE 1 ) £(50,50)F) £(150,150), E—MLERIESTE,
BA K M 5(200,50) %] 55(300,150), H—ANZL EEH R 5 T

RAIO TECHNOLOGY INC.

(50, 50)

(200, 50)

(150,150) (300,150)
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RAIO"
2.4 B EZ& IR
RA8871M 3 HF i B £k 1142 B ThAS, 148 % LA 5 sUIGE ) MCU ST LAZE TFT A gk, Jbiateis

£ REG[68h~6Bh], 4 & REG[6Ch~6Fh]f1Zk 1) Ei s REG[D2h~D4h], 4R & ¥ 52 i 2k 2% REG[67h]Bit1 =
0, FEzh4 K REG[67h]Bit7 = 1, RA8871M it <> H 3 £k K 5 N BoREdE i N 17 .

TR R AR AU SR UL TEAE active windows HLTH]
HANEFIEZHETE:

RA8871M

MHEF#EL V1.4

[

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

|

A

[

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

|

4

[

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

|

A

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

A
Start drawing line
REGI[67h] bit7=1

Start point

colol

End point  Start point

End poi

color

2.8: HELRNREFRER
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H B 21 API:

void Draw_Line
(
unsigned long LineColor

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

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 // Y of point2 coordinate

)

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

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

//When color deepth = 8bpp
Draw_Line(0xe0,10,10,200,200);

Or

//When color deepth = 16bpp
Draw_Line(0xf800,10,10,200,200);
Or

[/When color deepth = 24bpp
Draw_Line(0xff0000,10,10,200,200);

LCD s:priE i (B E 1):

(10, 10Q)

(200,200)

B 2.9: Z£EZE 1 ME(10,10)F]5(200,200), mH—KAEHELR.
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2.5:

MR V1.4

H =fTERIZhEe

RA8871M S HF = fE 2 I D fe, b fd F & LA 5 BUIGE ¥ MCU AT DAZE TFT 88 B =% . Jeie
=M 0 £ REG[68h~6Bh]. % 1 55 REG[6Ch~6Fh]. % 2 ri REG[70h~73h]Fl = K Ei
REG[D2h~D4h], # &l =fJ%HIZ% REG[67h] Bit1 =1, #AJ5 ii5h4: /8] REG[67h] Bit7 =1, RA8871M i
= HER = MBI BTSN BR8N AE. Besh, fHE T LS i€ REG[67h] Bits = 1 K H S0 =
I

ERE MRS 0 JEE 1 RS 5 2 R 54 S AU EAE active windows HLTHI

BANEFIE2METE:
e N
Set point0 of a triangle
REG[68h~6Ch]
\ J
$ Don’ tfill a triangle fill a triangle
" h REG[67h] bit5=0 REG[67h] bit5=1
Set point1 of a triangle
REG[6Dh~6fh]
\ J
J, .
( ) Start drawing triang| Start d triangl
. . art drawing triangle art drawing triangle
Set point2 of a triangle o
REG[70h~73h] REG[67h] bit7=1 REG[67h] bit7=1
\ J
- l N point1 . point1

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

N\ $ Y,
e N . .
Set draw a triangle point0 color point2  point0 color point2
REG[67h] bit1=1
N\ Y,

B 2.10: BI=ARS5=AFEBRNEFRER
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RAIO™ RA8871M

MAEFED V14
H=/TH API:

void Draw_Triangle
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)
void Draw_Triangle_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X3 //X of point3 coordinate

,unsigned short Y3 //Y of point3 coordinate

)
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i

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

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

Active_Window_XY(0,0);

Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph

+

/IWhen color deepth = 8bpp

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

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

/Ior

/IWhen color deepth = 16bpp

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

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

/Ior

/IWhen color deepth = 24bpp

Draw_Triangle(0x0000ff,150,0,150,100,250,100);

Draw_Triangle_Fill(0x0000ff,300,0,300,100,400,100);

LCD sEhrEE (B2 1):

(SUU, U)

(300

(400,100)

B 2.11: £&Z 1 F(150,0). (150,100). (250,100)= S E— M EEH=/AF, PAKF(300,0) - (300,100).
(400,100)= = il — M E BHIEHN =HAT .
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RAIO™
I [5] f 77 T B S g
RABB71M S 5[5 #1177 4

75 KR A6 15 REG[68h~6Bh] 5 45 3 i REG[6Ch~6Fh],
REG[D2h~D4h], #RJ5 ¥ E /5 %€ REG[76h]Bit5=1, Bitd=1 fllfi5)%: K] REG[76h]Bit7 =1, RA8871M &
2 AR AT T BTSN BB m N AE, thah, A3 AT LU B 1 8 REG[76h]Bit6 = 1 SR H 520

A 1777

M 1 (B X — IR X) DA

1)
REE 2 UGS S5 HNFRE
BAEFiESETE:

1f active windows N

RA8871M

MR V1.4

KIThRg, b4 A L S ERER MCU i) BAfE TFT #itk L. &l
[7] £ (1) Al 5 %5 8 REG[77h~7 AR,

KT KH + 1) H (BRA Y — BIRY) BOERT 2 4 +

REG[68h~6Ch]

[ Set start point of a circle square}

!

Ve

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

~N

|

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

A\ 4

Set
the major and minor radius
of a circle

-

REG[77h~7Ah] )

|

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

N

J

!

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

~N

REG[76h] bit7=1

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

Start point
° p!

minor radlu
dlus

‘I‘ color

Circle corner

End pomt

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

A\ 4

REG[76h] bit7=1

Start point

-

<
End point

color

Circle corner

B 212 : A5 B A T R AR P
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RAIO™ RA8871M

R V1.4
H & £ 77 /) API:

void Draw_Circle_Square
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)

void Draw_Circle_Square_Fill
(
unsigned long ForegroundColor

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

,unsigned short Y1 //Y of point1 coordinate

,unsigned short X2 //X of point2 coordinate

,unsigned short Y2 //Y of point2 coordinate

,unsigned short X_R //Radius Width of Circle Square

,unsigned short Y_R //Radius Length of Circle Square

)
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MHREFFEE V1.4
i
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

Active_Window_XY(0,0);
Active_Window_WH(Panel_width,Panel_length); //set full LCD size can draw graph
+

/IWhen color deepth = 8bpp

Draw_Circle_Square(0xe0, 100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xe0, 250,100,350,200,20,30);
Or

/IWhen color deepth = 16bpp
Draw_Circle_Square(0xf800,100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xf800,250,100,350,200,20,30);
Or

/IWhen color deepth = 24bpp
Draw_Circle_Square(0xff0000, 100,100,200,200,20,30);
Draw_Circle_Square_Fill(0xff0000,250,100,350,200,20,30);

LCD sEhrEE (B2 1):

(100,100) (250,100)

(200,200) (350,200)

B 2.13: #EE1, KSR 20, 5509 30, MH(100,100)F) £(200,200), & —NLEKEHTE,
UK KHN 20, 5805 30, M Ai(250,100)3] 5 (350,200), I — L EAEET R A 5
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NHREFEZID V1.4

# =% : DMA In Block Mode

DMA block mode & —4™K B F M AH TN 47 #t (Serial Flash Memory)f2 2| RA8871M i 1 &7~ N A7
(SDRAM), DMA TRE R F i 847 245 5 (pixel). 5T DMA DIRERIAERE, SR T AGE .

Serial Flash SDRAM

3.1: DMA Ihfe

START Color depth
- T / REG[5Eh]BIt[1:0]

DMA source start address
REG [BCh]~[BFh]

Linear or Block Mode

$ REGI5Eh]BIt[2]
Serial flash image Serial flash control
Width REG [CAh]~[CBh] REG [B7h]
Destination address l
DMA enable

REG [50h]~[53h]

'

Destination image
width REG [54h]~[55h] X

'

Destination X,Y REG
[CONh]~[C3h]

'

DMA process width high
[CBh]~[Coh] END

|
3.21: j33) DMA ZhRERIFEFHiFE — With Check Flag operation (STSR.0)

REG [B6h] Bit[0] = 1

Check STSR
Bit[0]

RAIO TECHNOLOGY INC. 34/130 www.raio.com.tw



RAIO" RA8871M

MHEF#EL V1.4
3-2.8%1 3 Flash/ROM #8875
RA8871M 17 1 &%1|:\ Flash/ROM [\, 23R FHIE izl 4-BUS 1E#EH(Normal Read).
5-BUS HR#ZEHL (FAST Read). MUE# 0 (Dual mode 0). AUE# 1 (Dual mode 1)LL AR 0 (Mode 0) 5
#3203 (Mode 3).

22512, Flash/ROM I AEDIRERT FIZE S B (FONT Mode). DMA B ( BECIZ IR R ) . SR E 5
S ER 2N Flash/ROM A AR 2 A B ARV . O T SCRESC 7744, RASSTIM 1) 54k i A B 7
— g4 A A ) FONT ROM 545 . DMA  #:U=45 ££51) X Flash/ROM 7] 24/E DMA (Direct Memory Access)
RIBERIEUR . 8 T OB R, IR BORMEX 2 2R A 77(Display RAM) [ .

XSCK -
XMOSI
< > SERIAL
RAS87 1 L XMISO . el @
XnSFCS0 -
XnSFCS1
> SERIAL
> ROM 1

3.3: RA8871M 4T3 Flash/ROM £%;
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RAIO™
3.3. DMA Tjfgff) APl £ LCD I En5 8!
RAVREETFIBE APL:

RA8871M

MR V1.4

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

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr //DMA Source Start address

)

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

,unsigned short Y1 //Y of DMA Coordinate

,unsigned short X_W //DMA Block width

,unsigned short Y_H //DMA Block height

,unsigned short P_W //DMA Picture width

,unsigned long Addr //DMA Source Start address

)

jafl -

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

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

+
(Flash = 128Mbit or under 128Mbit)

DMA_24bit(1,0,0,0,480,272,480,0);

Or

(Flash over 128Mbit)

open switch_24bits_to_32bits(1);

DMA_32bit(1,0,0,0,480,272,480,0);
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RAIO™ RA8871M

MR V1.4

%1 -

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

X_W : DMA Block width = 480 . Y_H : DMA Block height = 272.

P_W : DMA Picture width =480 . Addr :DMA Source Start address = 0.

(X1,Y1) = SDRAM Layer1(0,0)

Addr=0

& 3.4: f/ DMA ZheHs & 1T3 Flash FHIEESEEZ 1
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MHEF#EL V1.4

#JUE : Block Transfer Engine

WEEL:

RA8S71M P #& 1 4 [X 52 SR FE 1 X 3B B 5 4 (BTE), 24 — AN X Bt 75 Bl A% B AN S el 5 Bodi fi
—HPHIZ S, RAS87IM 1] LIA 1 BTE M fFIId K i MCU [IFRT, IXIAFRA K ZkiT 18 BTE 513 M#E S
Thfg.
FEAEH BTE ThReZ 1, {8 H & LAk BAI R N 1) BTE Dife, RA8871M 3k 13 #l BTE Lijfk. X T-IhRediik, &
Z 8% 4-1. FA BTE ThEEEI XA [ ¥ B #5022 3CFF 16 ROz B(ROP). BAITTAT LASR L4 btz SR 5 e it
B H M R G . il 454 BTE Dife 5ouMhia s, AT LAV 240 A F N HERE. 5%
TR VELIRER . X0 N IS R AR — 285 B 1Y BTE IhAE, 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. "t R A1 1% 7 75 2 H e BTE

THRERIMREL, 35 7 B RO 55 8 B ACEE R

# 4-1: BTE #1/EThee

REBGT[ESEE’;;"[’;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

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

Note:
1. ROP Ihft SO: KiE 0 FI% kL, S1: KIE 1 ¥k, D: H M r s
2.UL pattern fill DhRER Ui, B I HL I TR B R IFRE IR

Example:
24 ROP DAL E N Ch (1100b), H R %yE = IE 0 %
24 ROP DAL €N Eh (1110b), HHEHE = kKI5 0 + ke 1
24 ROP ZHAEE N 2h (0010b), H BRI ERL = ~KJ5 0 - Sk 1
24 ROP DJREE N Ah (1010b), HIWHLIEHE = KI5 1 HkE

BTE Access Memory Method
PEREAE X Ve, BTE MISRIEH M B 1 — AN Ros i IX s, R RIE] 5 iR 7R RIE ORIE 1/H
o E SORX SRR 7 i
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BTE Chroma Key (Transparency Color) Compare

L5 H BTE i@iZE (), BTE P27 EEX kIR O B AT SO Ar 4 8 . B MRS 1050 2078 B 1
AEAFEE, BEHRAARSE R A 2 kIR 0 5 AE H it
IRIFEORARIL = 256 i,

KIE 0 40t 43 K X REG[D5h]BIt[7:5]

KU 0 Gty K E X REG [D6h] Bit [7:5],

JKE 0 W Ekr R Xt REG [D7h] Bit [7:6]
LRIFEORIRE = 65k (A,

HKeE 0 44 K X REG[D5h]BIt[7:3]

FE 0 Lk K X REG [D6h] Bit [7:2]

KR 0 W a4y K E Xt REG [D7h] Bit [7:3]
LRIEORIRE = 16.7M I,

KR 0 41t 5> H H 6t REG[D5h]BIt[7:0]

HE 0 Lk K X REG [D6h] Bit [7:0]

KE 0 HE e R X REG [D7h] Bit [7:0]

SDRAM 50 wrH

Source 0 start address

S0_x, 80.Y
—
RABSE71 :
S1_WTH
BTE Source 1 start address
S1_X,81.Y
r—
BTE Process
direction
BTE_WTH
Destination start address
DT_X,DT_Y T —
Sy ' i T
—

BTE_HIG <

s =

4-1 : Memory Access of BTE Function
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4.1.1: Solid Fill
Solid Fill BTE Ifigde il & vl s & WXk (BTE #RIFXIR) LARRE BRI . XA ThRE
SDRAM H fl—AN KX B N FIRE ) — i, EMEiE R4 H BTE mistEkite.

RA8871M Destination

BTE

& 4-2 : Hardware Data Flow

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

|

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

!

Setting BTE width
RE= [B1h] [B2h]

}

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

Setting BTE height
REG [E3Hh] [B4h]

Setting ETE ROP and
operation REG[91h]

BTE enable REG[S0h]

4-3 : HEHE
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4.1.2. BTE K] Solid Fill ZHfE7E LCD K BRER:
PLR N AP F2 R 5766113, B 4-4 # A Solid Fill ThEEIEH — 4L p 7 R IX B,

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

)

a5
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xe0,200,200); //When color depth = 8bpp

or

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200); //When color depth = 16bpp

or

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xFF0000,200,200); //When color depth = 24bpp

F A

start address of destination = Layer1, ImageWidth = Panel_width(define in userdef.h) , coordinate of
destination = (0,0)

Foreground Color: 0xe0 (8bpp) (R3G3B2). 0xf800(16bpp)(R5G6B5). 0xFF0000(24bpp)(R8G8B8)

BTE Window Size = 200x200

LCD sEhrEHE (B 1):

(0,0)

(199,199)

4-4 :f§F Solid Fill Thig, ¥ EZ 1 KI[(0, 0) $(199,199)]F 4 3H W
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4.2.1:Pattern Fill with ROP
“Pattern Fill with ROP” Th&ET] 1% & —~1E SDRAM  HHFIHRFIE 77 TE G X B, FEIE N 5 52 ¥R e BT REAR
FITEEERE 8x8/16x16 HIME R, At SDRAM FHIAEE R X e E, KA BT LIS &
16 FiOLMHE HAT H (3 FORMBGRHEE 5. S H A 7T LA 2 it 5 28 75 AR AR 8 XA R A — R S,

BRTFEREN .
16
4 - N
8
/—)5 !
I -
8 16 <
2 7
- []
& 4-5: Pattern Format
Setting S0 parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
REG [B3h] [B4h]
Setting S1 parameter l

REG[9Dh]~[A6h
[9Dh-A8h] 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 : HFEE
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m Source 0

RAsaTI — Source 1
BTE < -
% H Destination
ROP register [91h] B i

Bit[7:4] = OxC

B 4-72: BEAESEER
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4.2.2. BTE ] Pattern Fill with ROP Ij8¢7F LCD E# /T BRE B!

&l 4-9 (16x16) EIFEELIR

B 4-8: fFEXAEHIH, SDRAM HETHI® K
API for pattern fill with ROP:

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

,unsigned long S0_Addr //Start address of Source 0

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

,unsigned short YS0 // coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr // start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

1101b S0+~S1

1110b S0+S1

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

)

yal:

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

+
MCU_8bit_ColorDepth_8bpp

DMA_24bit(1,0,0,0,480,272,480,6144000);
MPU8_8bpp_Memory_Write(0,0,16,16,lcon_8bit_8bpp);

or

MCU_8bit_ColorDepth_16bpp

DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU8_16bpp_Memory_Write(0,0,16,16,Icon_8bit_16bpp);

or

MCU_8bit_ColorDepth_24bpp

DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU8_24bpp_Memory_Write(0,0,16,16,Icon_8bit_24bpp);

or

MCU_16bit_ColorDepth_16bpp

DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU16_16bpp_Memory_Write(0,0,16,16,Icon_16bit_16bpp);

or

MCU_16bit_ColorDepth_24bpp_Mode_1
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode1_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode1);
or

MCU_16bit_ColorDepth_24bpp_Mode_2
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode2_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode2);
+

BTE_Pattern_Fill(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,Panel_width,200,100,12
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,100,100);
%A

P_8x8_or_16x16 = 1, Pattern size = 16x16

Source 0 : Start Address = Layer1, Image Width = Panel_width , coordinate (0,0)
Source 1 : Start Address = Layer1, Image Width = Panel_width , coordinate (0,0)
Destination : Start Address = Layer1, Image Width = Panel_width , coordinate (200,100)
ROP_Code = 12 : Destination data = Source 0 data. BTE Window Size = 100x100

B 1 : {5 DMA ZhE8K 48 Flash Memory 11 E#4 5% DDRAM 4 (SDRAM Layer1)

(0,0)

&l 4-10: {3/ DMA ZhEeK 4 Flash Memory H1 (¥ E#45 %] DDRAM § (SDRAM)

B’ 2: 5A— 16x16 K EALHZE] SDRAM K
(0,0)

EI 4-11:5)\_—%\..1.6.x16 E‘Jélﬂ%

£

#F&éﬂ SDRAM W
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$B] 3 : $4T Pattern fill [JThRE

(200, 100)
Q..

e A

E 4-12:RIFETEEMNEE 1 #(0,0)21(15,15) H H i &7~ 76 E M EE 1 11(200,100)%](299,199), £
T pattern fill function J5 K& .
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4.2.3:Pattern Fill with Chroma Key(w/o ROP)

“Pattern Fill with Chroma Key” ZhEEn] L& 7 —4> DDRAM H R & 5 FE AT, FFENTE Z 1EE & B
FEBL, HLIhAES [Pattern Fill with ROP | ThgH MIRIMThAE, AR, MAJBEMEF IS, dBakext
THEER @& ], M BTE Mifes TLLZNS . @iE /2 7E REG[DShI~[D7h] e, MR+
€ 5383 (o — B0, IR ARIMEHE KA g

% Source 0

&

RA8871

BTE

Destination

B 4-10 : BEABIER

i Setting BTE Backgroung
Setting 50 parameter

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

l l

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

END

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]

!

B 4-11: HER
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4.2.4: BTE Pattern Fill with Chroma key(w/o ROP)IZh#:7E LCD ) B iRgs R:

&l 4-13 (16x16) EEEERR

B 4-12: FEX/MEHFIF, SDRAM HATHI %R
API:

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

,unsigned long S0_Addr //Start address of Source 0

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

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YS0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

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

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

1101b S0+~S1

1110b S0+S1

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

)

sl
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6
+
/IMCU_8bit_ColorDepth_8bpp
DMA_24bit(1,0,0,0,480,272,480,6144000);
MPU8_8bpp_Memory_Write(0,0,16,16,lcon_8bit_8bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x1f,100,100);
or
/IMCU_8bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU8_16bpp_Memory_Write(0,0,16,16,Icon_8bit_16bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x07ff,100,100);
or
/IMCU_8bit_ColorDepth_24bpp
DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU8_24bpp_Memory_Write(0,0,16,16,Icon_8bit_24bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x00ffff,100,100);
or
/IMCU_16bit_ColorDepth_16bpp
DMA_24bit(1,0,0,0,480,272,480,4761600);
MPU16_16bpp_Memory_Write(0,0,16,16,Icon_16bit_16bpp);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x07ff,100,100);

or
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/IMCU_16bit_ColorDepth_24bpp_Mode_1

DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode1_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode1);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x00ffff,100,100);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_2

DMA_24bit(1,0,0,0,480,272,480,2304000);
MPU16_24bpp_Mode2_Memory_Write(0,0,16,16,Icon_16bit_24bpp_mode2);
BTE_Pattern_Fill_With_Chroma_key(1,Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,
Panel_width,200,100,12,0x00ffff,100,100);

FA:

P_8x8_or_16x16 = 1, Pattern size = 16x16

Source 0 : Start Address = Layer1, Image Width = Panel_width,Coordinate = (0,0)

Source 1 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0)

Destination : Start Address = Layer1, Image Width = Panel_width, Coordinate = (200,100)
ROP_Code = 12 : Destination data = Source 0 data. BTE Window Size = 100x100
Background_color = Transparency color = 0x1f(8bpp) , 0x07ff(16bpp) ,0x00ffff(24bpp)(blue-green)

1 . 2 DMA Dige SN B T RINES A — 7K E /2 SDRAM H

(0,0)

&l 4-14: {§F] DMA ZhEe¥ 48 Flash Memory 1) E#45 %] DDRAM P (SDRAM)
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HB2: 5—A 16x16 K EJEF:RE] DDRAM 4 (SDRAM)
(0,0)

I
: S

El 4-15:5)\—;}\}1&1—& E}@Elﬂé#ﬁ&éﬂ SDRAM W -

W& 3 $4T Pattern fill with chroma key(w/o ROP)fjIhfg

B 4-16: $h47“pattern fill with chroma key(w/o ROP)”Ih g, B REERRFIRIER NEE 1 #1(0, 0) | (15,
15), T H K #7E R 2 M B2 1 #1(200,100) to (299,199).
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4.3.1: MCU Write with ROP
MCU Write with ROP ] BTE TgE, #4flIT MCU 7155 A SDRAM (IEHE 4RI 754 MCU » Write
BTE 40 CHbE EG & RHE A S 1Y SDRAM s - Write BTE DHAE #5455 16 fECHlEE - Write BTE
THEEFEEE MCU R &R}

Source 1

MCU
Source 0 RQ_IS_ZT" @
£y
= 0 _
: Destination

ROP register [921h]
Bit[7:4] = OxC

B 417 : BEAEIEGR
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S1 memory start address
register
[9Dh].[9Eh].[9Fh].[AOR]

'

RA8871M

MHEF#EL V1.4

}

Destination ¥ position
register [AFh] [BOh]

S1image width
register [ATh] [A2h]

)

)

BTE width register
[B1h][B2h]

S1 X position
Reqister [A3h] ~ [Adh]

!

}

BTE Height [B3h][B4h]

51 ¥ position
Reqgister [ASh] ~ [AGh]

}

}

50,51,0T Color Depth
and alpha blending [92h]

Destination memory start
address register
[ATh] [ABh] [ASh].[AAR]

!

)

ETE Function and RCP

Destination image width
register [AEh] [ACh]

[91h]
l

)

ETE Enable [90h]

Destination X position
register [ADh]~[AER]

)

SET REG [04h]

Check Write FIFO full

MPU write data

Checlk write data == MO

BTE width * ETE high

Check STSR Bit [3]

END

| |
B 4-18: WifEH
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4.3.2: BTE MCU Write with ROP Zh#E7E LCD EH)ERE R

7£ BTE MCU Write with ROP 1, F&A14t%+ MCU 8bit 1 16bit 42 4t—41 API St i H, K 4-19 X
SDRAM [#1%#, &l 4-20 Jy MCU 3¢/ #%, 1%/ BTE MCU Write with ROP 3jjfig, 41 | ROP &%, ]
LI MCU S N f) 1 % 3% i 55 5 O\ SDRAM. LUy API 2 3 5 0 il it .-

=

C

Bl 4-20 : MCU B\ H % kH(128x128)

K 4-19: FEX/MEHIF, SDRAM HATHI %R

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

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

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

[*ROP_Code :
0000b 0(Blackness)
0001b ~S0!E~S1 or ~(S0+S1)
0010b ~S0!ES1
0011b ~S0
0100b SO0!E~S1
0101b ~S1
0110b S0781
0111b ~S0 + ~S1 or ~(S0 + S1)
1000b SO!ES1
1001b ~(S07S1)
1010b S1
1011b ~S0+S1
1100b S0
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1101b S0+~S1

1110b S0+S1

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

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

)

void BTE_MCU_Write_MCU_16bit
(

unsigned long S1_Addr //Start address of Source 1

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

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned int ROP_Code

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

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

)

a5
Write_Layer(1); //set memory read/write layer.Reference Page.5~6
Show_Layer(1);//set LCD display layer. Reference Page.5~6

+
//Use 8bit MCU, 8bpp color depth
BTE_MCU_Write_MCU_8bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,glmage_38);

or

/IUse 8bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_8bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,glmage_16);

or

/IUse 8bit MCU, 24bpp color depth
BTE_MCU_Write_MCU_8bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,glmage_24);

or

/IUse 16bit MCU, 16bpp color depth
BTE_MCU_Write_MCU_16bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,pic1616);

or

/lUse 16bit MCU, 24bpp color depth and data format use mode 1
BTE_MCU_Write_MCU_16bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,pic16241);

or

/lUse 16bit MCU, 24bpp color depth and data format use mode 2
BTE_MCU_Write_MCU_16bit(Layer1,Panel_width,0,0,Layer1,Panel_width,100,100,12,128,128
,pic1624);
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SEBRIE T

(100, 100)

K 4-21: Fi BTE MCU Write ¥ & /5 A SDRAM &1, H AL EMNEE 1 #1(100,100)3)(227,227)
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4.3.3:MCU Write With Chroma Key (w/o ROP)

BTE li%E 15 NIhhE (MCU Write With Chroma Key) , 1J U3 i MCU i 5 N S n %% 25 SDRAM (1)
tikidpE, —H BTE MBS AIAETIFLE, BTE S SHaE B A NGB EH SN L.

BTE % %5 ATy RE R HZKE H— 1~ SDRAM K& X3, 1 MCU $& 4t B BORIAUE, AN[E 7 i
ZATHEEI ) MCU Write with ROP () BTE Zhfg, BTE B 1S N ThaE 2 Z0g 5Lkl i Jin (e, thds
SEMIEE O] A # E, 7E RASBTIM whi, LT IlIE (I E TSI [BTE B &+, 4
ERIR ARG, A BB OUER, RASSTIM [H 4 2N X M i B HE, THITE AR
LI BEAE AR TR — SR IR (3 2 I S ) ) SDRAM IR F B, R HImIH Ty, e IR F i
LA [EZE S ] sfehbsl, {8 BTE MBS NDIREHITI, (EARSHEAHS N SDRAM. Fi| b Zh g€ T LR
REEEEREE, SA-DITREZE. WE 4-22 4561, IR — AN R TS S E O R 5
®, HEREAan [EEG] , JFET BTE MEMES AR, ML B - EONIEE, 15
H st £ B ) shBE . BTE 3@iB M5 N ThBEAE AT H 1 PR E B S R 2t R X B T hE A K

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

RA887 1
Source 0 MU BTE

@ - o —>

B Destination

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

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

h 4 h 4

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

END

h o h J

Setting BTE height X
REG [B2h] [B4h]

Check STSR
wirite FIFO full ?7?

h 4

Setting Background Color
REG [D5h] ~[D7h]

Write Data

B 4-23: HfEE
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4.3.4:BTE MCU Write With Chroma Key ZhRE#E LCD _E ) BoR%s B

BTE iEVES ADhRE, A AN MCU i 5 A\ /-84 22 SDRAM (L%l &, —H BTE MBS ATHEE
BH4A - BTE 5% G REHFERIFTANGREHE AL -

ANJEF A =T $E 2 1 MCU Write with ROP (1) BTE Zhig, MCU Write with chroma key 4 Zi% MCU ¥ &
(RIi3% (o, PR A R E N EF RS I T BTE B o, & HETACHEPURNEE G B € MiRiE g -
RA8871M & RIS S (N INBIRER » NRITE ANIINEE « 2Bk, W 4-25, RIEEIAF A —PlET
A SHABEEFEEB 5 C AR EAGE . 2R ed G villiEd, M54 H MCU Write with chroma
key ThEE, #iosBis SALiEhi, RBEFE. AGFERENEEE.

=

C

Bl 4-25:MCU 5 A5k (128x128)

B 4-24: fEXANEHIFH, SDRAM HETHI %R
API:
void BTE_MCU_Write_Chroma_key_ MCU_8bit

(

unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned long Background_color //transparency color

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

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

)

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

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

,unsigned short YDes //coordinate Y of Destination

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

)
sl

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

+
/IUse 8bit MCU , 8bpp color depth
BTE_MCU_Write_Chroma_key_MCU_8bit(Layer1,Panel_width,100,100,0xe0,128,128,glmage_8);

or

/IUse 8bit MCU , 16bpp color depth

BTE_MCU_Write_Chroma_key MCU_8bit(Layer1,Panel_width,100,100,0xf800,128,128,glmage_16);
or

/IUse 8bit MCU , 24bpp color depth

BTE_MCU_Write_Chroma_key_ MCU_8bit(Layer1,Panel_width,100,100,0xff0000,128,128,
glmage_24);

or

//Use 16bit MCU , 16bpp color depth
BTE_MCU_Write_Chroma_key_MCU_16bit(Layer1,Panel_width,100,100,0xf800,128,128,pic1616);
or

/lUse 16bit MCU , 24bpp color depth and data format use mode 1
BTE_MCU_Write_Chroma_key_MCU_16bit(Layer1,Panel_width,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(Layer1,Panel_width,100,100,0xff0000,128,128,pic1624);

%Mt

Source 0 from MCU,

Destination: Start Address = Layer1, Image Width = Panel_width, Coordinate = (100,100) .

BTE Window Size = 128x128 .

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

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

background color register data.
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(100, 100)

A

&l 4-26: BTE MCU Write With Choma Key, #iZE®H4E, HRHAEMNEE 11(100,100)3](227,227).
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4.4.1: Memory Copy with ROP

Memory Copy (move) with ROP ] BTE Zhfit, &K SDRAM ] —/M & X EREE, %A 2 B 4h— X
o XANTHARER] LIIIIE — A X E s S, 1f HLEEE IR 2 MCU i AT B R] LA 22 74

SDRAM

Source 0 image

RAB871

BTE
F Source 1 image

¢ TN

Destination image

ROP register [91h]
Bit[7:4] = 0xC

B 4-27 : BABEER

Setting SO parameter ¥

REG[93h]~[9Ch
(3NI~9Ch] Setting BTE height

l REG [B3h] [B4h]

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

Setting BTE ROP and

l operation REG[91h]
Setting Destination l
(DT) parameter
REG[A7h]~[BOh]

BTE enable REG[90h]

Check STSR
BIT[ 3] 22

l

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

l

Setting BTE width
REG [B1h] [B2h]

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

B 4-28 : HfEHE

v

RA8871M

MR V1.4

l

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

Setting BTE height
REG [B3h] [B4h]

l

l

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

Setting BTE ROP and
operation REG[91h]

Clear Interrupt
REGI[0Ch] Bit[2] =1

l

l

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

Interrupt Enable
REG[0Bh] Bit[2] = 1

l

l

Setting BTE width
REG [B1h] [B2h]

BTE enable REG[90h]

l

RAIO TECHNOLOGY INC.
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4.4.2: BTE Memory Copy Ih#s7E LCD L8R4 H:

LR 5 BTE Memory Copy API Tt i i 5tifsl, SeFIH T BTE Solid Fill Tyfgim i —Heiar ta i 7 %
LS i [ 2 i ot — N B €0 ) SO Rl (U B 4-30), FfiE L BTE Memory Copy E il —A—FER E Z (i
4-31),

void BTE_Memory_Copy

(

unsigned long S0_Addr //Start address of Source 0

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

,unsigned short YSO0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

,unsigned short S1_W //image width of Source 1 (recommend = canvas image width)
,unsigned short XS81 //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

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

1000b SO!ES1
1001b ~(S07S1)

1010b S1

1011b ~S0+S1
1100b S0

1101b S0+~S1
1110b S0+S1

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

)

sl
[*Source 0 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0) .

Source 1 : Start Address = Layer1, Image Width = Panel_width, Coordinate = (0,0)
Destination: Start Address = Layer1, Image Width = Panel_width, Coordinate = (250,0) .
ROP Code =12 —Destination = Source 0, Don’t care Source 1.

BTE Window Size = 128x128 .*/

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

+

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xe0,200,200); //8bpp color depth
Draw_Circle_Fill(0xfc,100,100,50); //8bpp color depth

or
BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200); /16bpp color depth

Draw_Circle_Fill(0xffe0,100,100,50); //16bpp color depth

or
BTE_Solid_Fill(Layer1,Panel_width,0,0,0xFF0000,200,200); //24bpp color depth

Draw_Circle_Fill(0xffff00,100,100,50); //24bpp color depth

+
BTE_Memory_Copy(Layer1,Panel_width,0,0,Layer1,Panel_width,0,0,Layer1,Panel_width,250
,0,12,200,200);

O O
(199, 199) (449, 199)
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& 4-31: £/ Z 1 f#F BTE Memory Copy with ROP ZhiE & Hl— M —HEHEIR.
4.4.3:Memory Copy With Chroma Key (w/o ROP)

Memory Copy With Chroma Key (w/o ROP)] BTE Zjjfig, &% SDRAM H— M5 X B8, ks 2 53
Hh—ANX e, T ELIE SR E A . TS (0 BOE RAE S SO . SIS O 5P SR BRLE —BU,
RA8871M (2> Z W& X F 43 ) n B8, RPUTENRIDIRE, WMoz H i) X PR A G . 23X
DHRER, SRUE 0. RIS 1 LUK H (I #ds [X Hedi 2 /2 DDRAM HLH

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

Source 0

C

RA8871

BTE

N

Destination
B 4-32: BfHEER
- %
. Setting BTE Background
Setting SO parameter END
REG[S3h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

i |

Setting Destination
parameter Setting BTE height

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

i i

Setting S0,DT Setting BTE ROP and
color depth REG[2h] operation REG[91h]

l l

Setting BTE width BTE enable
REG [B1h] [B2H] REG[90h]

Check STSR
BIT[ 3] ??

RAIO TECHNOLOGY INC. 69/130 www.raio.com.tw



RAIO™ RA8871M

MHEF#EL V1.4
B 4-33: HifEAE
4.4.4 : BTE Memory Copy with Chroma key(w/o ROP)ZE LCD /)&= 8:
Ll R4 BTE Memory Copy with Chroma key(w/o ROP) API T¢I fg it 5vuf], JeF|M T BTE Solid Fill 2
R H — B IR L0 7 %, DA FH i[5 1) B ) HE — A 3 8 1) S0 B (40 1] 4-34), F% 3 BTE Memory Copy
with Chroma key(w/o ROP) K iill— /™4 21 € 35 73 i 4t (1) & 2 (W 1] 4-35)

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

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

,unsigned short YSO0 //coordinate Y of Source 0

,unsigned long 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

)
il

[*Source 0 : Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0) .
Source 1 : Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0)
Destination: Start Address = Layer1, Image Width = Panel_width, coordinate = (250,0) .
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.*/

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

+
//8bpp color depth

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xe0,200,200);

Draw_Circle_Fill(0xfc,100,100,50);
BTE_Memory_Copy_Chroma_key(Layer1,Panel_width,0,0,Layer1,Panel_width,250,0,0xe0
,200,200);

Or

/16bpp color depth
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BTE_Solid_Fill(Layer1,Panel_width,0,0,0xf800,200,200);

Draw_Circle_Fill(0xffe0,100,100,50);
BTE_Memory_Copy_Chroma_key(Layer1,Panel_width,0,0,Layer1,Panel_width,250,0,0xf800
,200,200);

or

/124bpp color depth

BTE_Solid_Fill(Layer1,Panel_width,0,0,0xFF0000,200,200);
Draw_Circle_Fill(0xffff00,100,100,50);
BTE_Memory_Copy_Chroma_key(Layer1,Panel_width,0,0,Layer1,Panel_width,250,0,0xff0000

,200,200);
(0,0)

0

(199, 199)
B 4-34: £EE 1 2—HERNLOR 54 AL LE]
(0, O) Q O
(250, 0)
O
(199, 199) (449, 199)

& 4-35: #£&Z 1 18/ BTE Memory Copy with chroma key Zif¢ & & #E A K STOE, Hid i fsgi
RIS .
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4.5.1: MCU Write With Color Expansion

MCU Write with Color Expansion /& —/MRE H I ZhRE, Az MCU 156 EE St o A B TR
Rl 5N SDRAM Hi. BINAERISRIEFREN MCU $24E R B @ %Rl (Monochromes Bitmap). i
B IR A BBy BTE A S EEE S, 25 R OBdikIion 1 M #ioy BTE B St th, #5
07 WSy BTE 15t BEDIRET DUR KB B (0 R BRI O O R G BORI A . Bt
P ARINBESRYE MCU [ SORNC RS B, FREEEN 16 1180 8 A1 PRl ¥, Jf Bl DA A b,
SEF TN — B RO EIE SRR F AL, I BAS—THRE — B3N G, B ERE A H 2
WRBETIAEN, T F AT T — B BRI HAT FIRE R ERAT o IR LU 07 (138 SRR I Itk 2 g
st Roh, BRI TT A2 M L (MBS) KA. (LSB).

SDRAM

Source O

Mono bit map image MCU RA8871 Destination

Q= g

Foreground color set blue.

Background color set yellow.

B 4-36 : EAEIER
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Destination memory L)
start address register BTE Function [31h]
[ATh] [A8K][ASN],[AAN]
l l Check Write STSI
Destination image width Bit[2]
register [ABH] [ACH] BTE Enable [S0N]
l END
Destaintion XY position
Register [ADN}[B0H]
l MO
BTE width Register
[B1 hi[BQh] WMPU winte data
BTE Height [E3h][B4h]
i WO
BTE width * BTE high
Setting Destination
Caolor Depth [92h]
YES
A 4-37: HEHE
L— BTE width=25 ———
ROP =7
(starthit="7)
i Do D1 D2 D3
A A N N
r Y Y Y Al

MCLU interface 8 hit

Color expansion @ BTE width = 25

ROP =7
I | I

B 4-38 : ACiHhLYEs—
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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
| | | |

B 4-39 : fahfryusl—

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

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

D4 Bhit oo 01 02 K]

MPL send to RAZBETE
data, the data have Shit
for one transmitter data,
and senal send
DoD1,02 03,04 ~~

On to RABEYE

[
HHHH
start bit =4 '
o0 D1 02 D3

Mot Expansion g J17

HEFH 11~ “«— ot Expansion

Expansion BTE High REG [B3h]

T [B4h] setting

|
I I
* BTE wWidth REG >

[E1h] [E2h] setting

47140 : Color Expansion %]
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4.5.2: BTE MCU Write with Color Expansion 7 LCD _ i &/~ B:

Kl 4-41 5 128x128 e B KGR, AT Ed e hat, HetseE e, f/H 7 BTE MCU Write with
Color Expansion Tjft )5, Mo iR Kl 4-42 IR —F. LUFIRATEXT MCU 8bit 5 16bit #424k—2H API DL K
Y 5BIHERE S % .

& 4-41: Kl 4-42:
128x128 B R EREE BTE with color expansion

BTE MCU Write with Color Expansion API:

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

,unsigned long Background_color

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

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

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

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

,unsigned short XDes //coordinate X of Destination

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

,unsigned long Background_color

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

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

)

sl

[*Des_Addr : start address of Destination = Layer1

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

XDes : coordinate X of Destination = 0

YDes : coordinate Y of Destination =0

X_W : Width of BTE Window =128

Y_H : Length of BTE Window =128

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

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

When ColorDepth =8bpp */

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

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

+
/IMCU_8bit_ColorDepth_8bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(Layer1,Panel_width,0,0,128,128,0x03,0x1c,glmage_1);
or

/IMCU_8bit_ColorDepth_16bpp IIsetting in UserDef.h

BTE_MCU_Write_ColorExpansion_MCU_8bit(Layer1,Panel_width,0,0,128,128,0x001f,0x07e0,glmage_1);
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or

/IMCU_8bit_ColorDepth_24bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_8bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00
,g9lmage_1);

or

/IMCU_16bit_ColorDepth_16bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x001f,0x07e0,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_1 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00, Test);
or

/IMCU_16bit_ColorDepth_24bpp_Mode_2 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_MCU_16bit(Layer1,Panel_width,0,0,128,128,0x0000ff,0x00ff00, Test);
LCD i) B N H:

0,00 @

K 4-43 : #£EZ 1 £H BTE MCU Write with Color Expansion
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4.5.3: MCU Write with Color Expansion and Chroma key

KT % BTE iy s /Z20%, FR4ElZE M, Ik BTE Ihit5 BTE MCU Write with Color Expansion 3
REJLFAEAHF . w2 T N BB 1 IR S ph 348 BTE MIRT st F A5 NH N E,
FTE SN EHARE 0" AL A4, T ORER AR B 1) SOREEE .

Mono bit map image MCU RAS871

O S

Foreground color set blue.

B 4-44 : BEAFBEER

Destination memory v

start address register BTE Function [91h]
[A7h],[A8h],[A9N],[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

B 4-45: HFEE
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4.5.4: BTE MCU Write With Color Expansion and Chroma key ¥ API £ LCD /&Rt
e
Kl 4-46 Jyiufpl BT 211 128x128 B AN B MK, #Eid BTE MCU Write With Color Expansion and
Chroma key Ihfig, AU EBiE I EZE, K 4-47 w24 K 4-46 (G T ILThae e i A i) B i
Pl sttt . LLUR AT B4 % MCUS8DIt 5 16bit #2441 T Fi4L API DLz f5l i W .

& 4-46 : K 4-47 :
128x128 2 A S FE %t BTE with color expansion and Chroma key

API:

void BTE_MCU_Write_ColorExpansion_Chroma_key_MCU_8bit

(

unsigned long Des_Addr //start address of Destination

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

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

,unsigned long Foreground_color

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

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

)

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

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

,unsigned short YDes //coordinate Y of Destination

,unsigned short X_W //Width of BTE Window

,unsigned short Y_H //Length of BTE Window

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

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

)

sl

[*Des_Addr : start address of Destination = Layer1

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

XDes : coordinate X of Destination = 0

YDes : coordinate Y of Destination =0

X_W : Width of BTE Window =128

Y_H : Length of BTE Window =128

Foreground_color : The source (1bit map picture) map data 1 translate to Foreground color by color
expansion = 0xe0 (8bpp). 0xf800 (16bpp). 0xff0000 (24bpp) (Red)*/

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

+
/IMCU_8bit_ColorDepth_8bpp IlIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(Layer1,Panel_width,0,0,128,128,0xe0
,glmage_1);

or

/IMCU_8bit_ColorDepth_16bpp IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_8bit(Layer1,Panel_width,0,0,128,128,0xf800
,glmage_1);

or

/IMCU_8bit_ColorDepth_24bpp IlIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key_ MCU_8bit(Layer1,Panel_width,0,0,128,128,0xff0000
,glmage_1);

or

/IMCU_16bit_ColorDepth_16bpp IlIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key MCU_16bit(Layer1,Panel_width,0,0,128,128,0xf800
,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_1 IIsetting in UserDef.h
BTE_MCU_Write_ColorExpansion_Chroma_key_ MCU_16bit(Layer1,Panel_width,0,0,128,128,0xff0000
,Test);

or

/IMCU_16bit_ColorDepth_24bpp_Mode_2 IIsetting in UserDef.h
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BTE_MCU_Write_ColorExpansion_Chroma_key_MCU_16bit(Layer1,Panel_width,0,0,128,128,0xff0000
,Test);

LCD SZFriE

(0,0)

K 4-48 : BTE MCU Write With Color Expansion and Chroma key (w/o ROP)
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4.6 :BTE Alpha Blending
ME:
FEVFZ onThReE, alpha blending 72 — 3k KBRS H & = 1 Ro/s B0 78 0 1 A H B R BOR . RABBTIM 42
f 7 Wi Alpha Blending IZfE, EH#H AHERIRZ M RG TR, #in] DSBS AT SRR . X405 H
Ui BRI, 2 T #EJF(E A RA8871M (1) Alpha Blending Dt .

4.6.1: Memory Copy with Alpha Blending

“Memory Copy with Alpha blending”iX Mg AT LAVRARIE 0 53R 1 SR8, &g REREHT
H ) R X XA ThRE A HiFh R — Picture mode 5 Pixel mode, Picture mode #] LA:1E7E 8bpp/16bpp/24bpp
50T . Pixel mode R e #:AE1E 8bpp/16bpp X T . 7E 16bpp 1] pixel mode T, K& 1 ¥EHY bit[15:12])y alpha
level, H'ERINZEEEYE, 75 8 bpp [ pixel mode T, KiE 1 ¥kHK bit[7:6]4 alpha level. Bit[5:0]F k¥ &
WA e REE .

Picture mode [¥] H Kb ZERl = (ORIE 0* (1- alpha Level)l) + (CRiE 1 * alpha Level)
Pixel mode 16bpp K H skl = CRJE 0 * (1 - alpha Level)) + (3R 1 [11:0] * alpha Level)
Pixel mode 8bpp T/ H i EE = (kU5 0 * (1 - alpha Level)) + (4% 5] (Source 1[5:0]) * alpha Level)

| Source 0

RABE71
BTE

Source 1

10

Palette RAM

Destination

4-49 : Picture Mode TEH$IE
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Setting S0 parameter
REG[93h]~[9Ch]

¥

RA8871M

MHEF#EL V1.4

l

Setting BTE height
REG [B3h] [B4h]

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

l

END

l

Setting BTE ROP and
operation REG[91h]

Setting Destination
parameter
REG[ATh]~[BOh]

l

l

Setting Alpha blend
weight REG [B5h]

Sefting 50,51,DT

color depth AND alpha
blending REG[92h]

l

l

BTE enable REG[90h]

Setting BTE width
REG [B1h] [B2h]

l

RAIO TECHNOLOGY INC.

Check STSR
BIT[ 3] 22

4-50 : Picture Mode %f&E
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4.6.2: BTE Memory Copy with Alpha Blending in Picture mode 7 LCD &/ HH:
“Memory Copy with Alpha blending”ixX ™ DjgErI LU &K IE 0 5 2KU8 1 BI%dE, S35 WonfE H I Sos X,

EANTREE WA — Picture mode 5 Pixel mode, fEixiZi, A 1{#iH picture mode i B
Picture mode H \jith &kl = (RIE 0 * (1- alpha Level)l) + (ki 1 * alpha Level)

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

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

,unsigned short XS0 //coordinate X of Source 0

,unsigned short YSO0 //coordinate Y of Source 0

,unsigned long S1_Addr //Start address of Source 1

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

,unsigned short XS1 //coordinate X of Source 1

,unsigned short YS1 //coordinate Y of Source 1

,unsigned long Des_Addr //start address of Destination

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

sl

[*Source 0 : Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0) .
Source 1 : Start Address = Layer2, Image Width = Panel_width, coordinate = (0,0) .
Destination: Start Address = Layer1, Image Width = Panel_width, coordinate = (0,0) .
BTE Window Size = 200x200 , alpha =16 .*/

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

+
//[When Color Depth = 8bpp
DMA_24bit(1,0,0,0,480,272,480,6144000);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x1c,200,200);
or

//[When Color Depth = 16bpp
DMA_24bit(1,0,0,0,480,272,480,4761600);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x07e0,200,200);
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or
//IWhen Color Depth = 24bpp

DMA _24bit(1,0,0,0,480,272,480,2304000);
BTE_Solid_Fill(Layer2,Panel_width,0,0,0x00FF00,200,200);

+
BTE_Alpha_Blending(Layer1,Panel_width,0,0,Layer2,Panel_width,0,0,Layer1,Panel_width,0,0,200,200
,16);
B 1 30k B2 2 Bk

(0,0) ®

(0,0)

(199, 199)

(480, 320)

LCD SZFriE

(0,0)

B 4-51: 58 0 EZ 1 £(0,0)%1(199,199) K% 1 MEIZ 2(0,0)51(199,199), 2 alpha {i% 16 T, 5 alpha
blending 3f B & ~7E B i#th, EJZ 1 £9[(0,0)%1(199,199].

B ) Hh:

alpha =0 alpha = 8 alpha =16 alpha = 24 alpha = 32
B 4-52: #EAFE alpha level T B R #3E .

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

5.1:PIP Window
RA8871M fE L E B R & H B, SCREAHE W MER A PIP @ H . PIP & DA SCRHEZE IR, SR IEE
F 3 i 5ok P B R B B s A £ BRI b 24 PIP1 5 PIP2 i ik, PIP1 S PIP2 2 L.
PIP % [ 4 B 5 K/ i REG[2Ah]%] REG[3Bh] 5 REG[11h]R ¥ 5E, PIP1 5 PIP2 St E 2e17 4%, 1A
R4 REG[10h] [ Bit[4], Zi%#% REG[2Ah~3Bh]/& PIP1 mi/& PIP2 & IS4, i</ PIP window )
BERTZ 2 TIIRENIR B . PIP % 1 K/NS i a A BT J7 2 4 MEER N —NRAL, BEUN—MEER.

5.2:PIP Windows Settings

—ANPIP & LA B 5K/ el PIP B&#E MG, PIP B %, PIP R XY A4br. PIP E{& XIY i
br. PIP & D EREREE . PIP & % S m TSR AT A R IE . PIP1 5 PIP2 JL S0 E G247 4%
SRJEHRYE REG[10h]Bit[4]3#i%£#% REG[2Ah~3Bh]/& PIP1 5, PIP2 & L ISk € .

I ~ ||'— _\'
Set PIP window Image
Set SEIecf;?G"[qgﬂ;eBFi’t'T or PIP2 Upper-Left corner XIY coordination
REG[34h] ~ REG[37h]
b y, \_
) v | 7 .
Set select (c:zToﬁrgg;;;IM or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[3%h]
A

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

v v

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

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

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

v

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

51 : REE

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

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

(VDHR) Vertical Display Windows Height
(VDHE)

DISPLAY WINDOW/{PANEL) display main window data

DISPLAY WINDOW({PANEL)

PIP Image Width
(P

o

PIP Image Start Addres
(PISA) .

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

SDRAM

& 5-2

5.4:PIP Ijfs7E LCD B R UiEA:
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RA8871M S48 F % 7] LUME FH A PIP & H . PIP & A S HREIE DR, CAN R AE F 3% T 5 8006 P T e
BRAXERETRE. 24 PIP15 PIP2 HEEIER, PIP1 2ESE PIP2 2 b XA TR T8 (025 Bhd
HRGNEER PIP XA IhEE.

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.

)

7Bl (DMA TigeHrESEHE=5)
Write_Layer(2);//set memory read/write layer.Reference Page.5~6
Show_Layer(1); //set LCD display layer. Reference Page.5~6

+
//When color depth =8

DMA_24bit(1,0,0,0,480,320,480,6144000);//write 480x320 picture to layer 2
Write_Layer(3); //set memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,480,320,480, 6297600); //write 480x320picture to layer 3
Or

//When color depth = 16bpp

DMA_24bit(1,0,0,0,480,320,480, 4761600); //write 480x320picture to layer 2
Write_Layer(3); //set memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,480,320,480, 5068800); //write 480x320picture to layer 3
Or

//When color depth = 24bpp

DMA_24bit(1,0,0,0,480,320,480, 2304000); //write 480x320picture to layer 2
Write_Layer(3); //set memory read/write layer.Reference Page.5~6
DMA_24bit(1,0,0,0,480,320,480, 2764800); //write 480x320picture to layer 3
+

PIP(1,1,Layer2,0,0,Panel_width,0,0,400,480);
PIP(1,2,Layer3,0,0,Panel_width,400,0,400,480);

BB 1 A DMA ThEeR 8k B B fr 595 5 A\ RA8871M ] SDRAM Hr
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Layer 1 data: Layer 2 data: Layer 3 data:

480x320 fill white color 480x320 picture 480x320 picture

WER2:

#TFF PIP window &7, PIP 1 & 024 Layer 2 [£1(0,0)%](199,319), &/~{7E 4 Layer 1 (0,0)%](199,319).
PIP 2 & 04 Layer 3 ££(0,0)%](199,319), B4 A Layer 1 £(200,0)%(479,319), LCD & & Layer 1
EAE

4 PIP 1 5 PIP2 XHR LCD B nHEE: 2 PIP 1 5 PIP2 [FR FF 3 A LCD & R iHEiT:

% PIP 1 7 /5. PIP2 Xt LCD EoREim:

BANE L XF
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RA8871M R S+ A= R, 7 N PE S AN e, WS- SR ISO/IEC 8859-1/2/4/5 4578 . AR
FEEAEIC Bl E A R (Genitop Inc) HF5r §2%1 74 ROM, B SRR 2 B 5 e ol 7 AR HE K (27, 1 ASIC,
GB12345, GB18030 , GB2312 Special, BIG5, UNI-jpn, JIS0208, Latin, Greek, Cyrillic, Arabic, UNICODE,
Hebrew, Thai, ISO-8859 Ll Jz GB2312 Extension %45
RA8871M [ 3 iy A HI 73 A PR b A

1. e .
2. M7 ROM .

Foreground [l
Background [}

FOMNT 12x24

B 6-1: il

YFH S HLE, £ REG[CCh]~REGIDEh], MR T ESAE M 7RI S8, FRAT LS 2% N KRR E.
FRIF 15 e E T 5t 51 S f 2847 2% REG[D2h]~[D7h].
Bl JAVE font1 5 font2 PHEEFRTEE, H06H 64 ETFFERTR .
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Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DEh] REG|CCh}~REG|DEh]
Set REG [04h] Set REG [04h]

6-2: XFERHER

NET

RA8871M P 2 8x16,12x24,16x32 fif] ASCII 77 ROM, $AtAd Fi & 5 7 (H 1 )5 X, FI%F € 9wt (Code) %
AT . WERI TSR ISO/MEC 8859-1/2/4/5 FwfidkriE, tbal, {3 vl LLiEid REG[D2h~D4h] & # 30
s, LLRG%EIS REG[D5h~D7h] IR SEit, B AMETIE2%E NE:
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Character Control Full
Register 0 [CCh] \

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground Not t
ot mee

[D2h]~[D5h] Font Number meeg

Background Meet

[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]

SET REG [04h]

I

6-3 : IR ASCIl FE{E iR

RAIO TECHNOLOGY INC. 92/130 www.raio.com.tw



RAIO™ RA8871M

MR V1.4
# 6-1 N ISO/EC 8859-1 FrfEf7-4E. 1SO & Hl FririfE L LM WK, ISO/IEC 8859-1 XFR “Latin-17 BY
[PORRIE S |, o2 E BRpr it 423 ISO/IEC 8859 HISH — N JER) 8 fr-rdE. L ASCII Jy&kfill, F15 T 0xA0
| OxFF (TG A 192 M T FBERFFS . b SEgmin s i e PG RK, R /R B MEAG . ERHiseiE. A%
Btk MZREEB TG FIE1E. G, RS PEENE (Frisian). IF[FEE. F515. WEERE. UK
S8 BIRBASRIE. SOKFNE. SCKFIE. 2 T8, EAREE. WEIE. ME s, BR@Ee s, i
WRTE PUBEA AR M s .

Pl BRI S B, AR 1SO 8859-1 4afidh, WKMLAAMIAE S, Qird A Riis 7 buAv B 35
EE JE U P 5 K Dakis . JER AN TE (Tagalong) ATl F 1SO8859-1 4wf.

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

X\D123455?89AECDEF
B o -MEH@Q}Q#
'] TS [T T[L Plolalw
=1 [ o] ||Bloa&d [ (D [+, H . [/
21011 (2(3l4/5l6(718/9|: |5 < |=[>[2
‘ @ABICIDIEFIGH| I |JKILMNO
* PQRISTUNVWXY|Z| LI\ 17|_
| "|alblc|d]e|f|g|h]i]j|k|]1|m|{n|o
' |plajr|s|thulviwlx|y|z[{] ][]~
€L |, [Flol-FE] [2S|<|E [Z
T - ™3>l (Z[Y
=1 i elelal 8] el -] - e
o 2]2] [ed T -] 2] O PolkalteH| S
* | AIAIAAAARCERERT|II|T
" IDINOOOOOX@UUC[UY[P|B
©alalalalslalelclelelela]ili]i]T
B||o|6|6|6|6|+|slulalalily|blF
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# 62 NN ISO/IEC 8859-2 Mikse74, MK Latin-2 =k [HERIES |, 2 EPRFRHELLZIN ISO/IEC 8859
(28 A 8 M. WFREFEFFL N CE « WwERAWIE, f#wiE, Q. WEEE. gtk
eI Wng4Ee iE . A . MPURERWIE. S G b TR IR E R R SFiEh RE
ANRIEAH & 745, BEAHEILTFR, 1SO/NECS859-2 tha] AT 5+ M 35 iiG .

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

i [ SRR

I —[
: [, —

L%

Y
A
o

"l
-

SIEEIRSE IES

=ANAE

NOIR[O

=
<

!

v
T
#
3
C
S
L
S

=N E IR
c 0 SO R |w|
< =T DR
£ o =0~
AR S =
e = R =
B e [N S oo

— = A

-8 ==

I

Kl
!
k
{

(
RS

o &Y

= |
(T | ¢

L]
L1
L]
L

rH =
o | D | T 3 | IS
qq:q\ ol |—(f\ b

L]
L]

O | | O T == | [T

O | | Oy s

o =0
[eHIEeL O: [:-}\ T m\

Q = '::J m\
| @y | )
olt ] >< u[:-}
RO D :
e | T | O [T e | T
c A | CodT] e WA

-

wet [ ub] [ B[ [
| L 50 | T N | )
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* 6-3 W ISO/IEC 8859-4 2 FrifEF4E, NFK Latin-4 8% [JLRKiES | , ZEPrARHEALLZ A ISO/EC 8859 [
BN 8 ML FFrEE, EWIHRERRZIW AL, MSIERE. R 4EMEE .. P985 A 255 oKiE (Sami) L7,
WP PR R RS LR SO - FFEE. 08, JVEE. M5, R JE. IRE0E. g4 e Wil K F i,

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

*\D123458?89ABCDEF

0

SISO -HE@gQ} e
T[N T[S |=(L 7] Plq{olalw
TP lisbde] [l H- 17
10111213|4/516/7(8[9|: |3 |[<|=]>|?
‘@ABCDIEFIGH|I |J [KILMNO
" IPQRISTIUNVWX[Y|Z LN T
“"lalblc|d|e|f|g/h|i| k|1 |mn|o
"Iplalr|s|tlulviwix|ylz|{] ]|} |~

AR TS| ISIEGE - |Z
| lal Jr| [T[1] ] |5[e]g]s[Dzn
“AIAAAAAR TICEEERT|TIT
* HINOKIOOOXAUUIUIUI0IR
‘|alalalalalaladilcleleldleli|T]T
"|d|n|6(k|6]0|6|+|glulaltlilala

RAIO TECHNOLOGY INC. 95/130 www.raio.com.tw



RAIO™ RA8871M

MR V1.4

£ 6-4 NN ISO/IEC 8859-5 2 hrifirtE, REFRRHEILALIZA N ISO/IEC 8859 IS T 8 WG4, BikitiE
ANRINFIGERE . fREE. ZEM4EoiE 5 BHEAZE.

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

| clovielalale oS Hd
B OIS O A o e L A
R0 D) Rl . - |/
01234567189 < | |<|=[>]?
@ABCDEFRGHI|JKLMNO
TIPQRIS TIUVWXY|Z I LIN1[7—
"1~ |alblc|d|e|f|g|h|i] j|k|1|m|n|o
"Iplglr|s|tiulviwix|y|z|{] ||} |~

| [EBIIES|I|T ]I RBK - VL
* | AIBBTTEX 3VAKIIMHOII
“IPCTIVIOX LY BBIBDS
’|a|O|B|r | m|ef#| 3 [v|v|K|J1M[H|O|I1
" Iplc|Tly|®|X | LY b bl b [3[0| 9
"INde|p(T|els| 1|1 ]k K8[Y|u
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4% ROM
RA8871M [14MH # AT ROM 2 [ EF XA [F S FE it 7V 2 Fh ik, e D3RS T4 A F] (Genitop Inc) 1]
o RS TR ROM, SCRFF M4 54 GT21L16T1W. GT30L16U2W. GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. HRIEAFIMIF 5, TR TARK A, Hhad 16x16.
24x24. 32x32 LAK SB[ G FE I AR RN o VEAR VB RA 40 R SR A

6.1.1:GT21L16T1W

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

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

Latin Greek Cyrillic Arabic

Normal V V V
Avrial \Y V V )Y
Roman V
Bold

*Arial & Roman is variable width.

6.1.2:GT30L16U2W

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

. - . GB2312
UNICODE | ASCII Latin Greek Cyrillic Arabic | g ial
Normal Vv \ \Y v v v
Arial v v v v v
Roman \ v
Bold

*Arial & Roman is variable width.

RAIO TECHNOLOGY INC. 97/130 www.raio.com.tw



® Reg[CEh]

RAIO™

6.1.3:GT30L24T3Y

[7:5]: 010b

® Character height: x16
Allowed character sets & width:

RA8871M

MHEF#EL V1.4

GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \ V V
Arial V
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB12345/
GB2312 GB18030 BIG5 UNICODE ASCII
Normal V V \Y V
Arial V
Roman
Bold
*Arial & Roman is variable width.
6.1.4:GT30L24M1Z
® Reg[CEh][7:5]: 011b
® Character height: x24
Allowed character sets & width:
GB2312 GB12345/
Extension | GB18030 ASCII
Normal \Y \Y \
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
6.1.5:GT30L32S4W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312 EGBZ372 ASCI|
xtension
Normal \Y \Y \Y
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312 EGBZ372 ASCII
xtension
Normal \ \Y \Y
Arial \Y
Roman \%
Bold
*Arial & Roman is variable width.
RAIO TECHNOLOGY INC. 98/130 www.raio.com.tw



RA8871M

MR V1.4

RAIO™
® Character height: x32
Allowed character sets & width:

GB2312 EGBZ?’?Z ASCI|
xtension
Normal \% V \%
Arial \Y
Roman \Y
Bold
*Arial & Roman is variable width.
6.1.6:GT20L24F6Y
® Reg[CEh][7:5]: 101b
® Character height: x16
Allowed character sets & width:
ASCII Latin Greek Cyrillic
Normal V V V V
Arial \Y Vv \Y \
Roman V
Bold \
. . ISO-
Arabic Hebrew Thai 8859
Normal V V V
Arial V
Roman
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
ASCII Latin Greek Cyrillic Arabic
Normal V \Y V
Arial V V
Roman
Bold
*Arial & Roman is variable width.
6.1.7:GT21L24S1W
® Reg[CEh][7:5]: 110b
® Character height: x24
Allowed character sets & width:
GB2312 | ©B2312 ASCII
Extension
Normal \ \Y \
Arial \Y
Roman
Bold
*Arial & Roman is variable width.
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6.2:7 LCD BRF

6.2.1:NEFE :

RABB71M N £8x16,12x24,16x32 15 [IASCII X ROMEE {8 F & 58 77 (1) 77 SN FHHRE € 4wt (Code) AL F - M
7 E S HE TISONIEC 8859-1/2/4/5(11kritE 74 .

void Select_Font_Height WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font =8x16 . 16x16

24 : Font = 12x24. 24x24

32 : Font = 16x32. 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

,unsigned short y //coordinate x for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //FontColor : Set Font Color

,unsigned long BackGroundColor

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

)
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Jap

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

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string =0

X_W : active window width = Panel_width

Y_H : active window height = Panel_length

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

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp). 0x07e0(16bpp). 0x00ff00(24bpp)*/

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

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

/IWhen Color Depth = 8bpp

Print_Internal_Font_String(0,0, Panel_width,Panel_length,0xe0,0x1c, "adfsdfdgfhhgfh");

Or

/IWhen Color Depth = 16bpp

Print_Internal_Font_String(0,0, Panel_width,Panel_length,0xf800,0x07e0, "adfsdfdgfhhgfh");

or

/IWhen Color Depth = 24bpp

Print_Internal_Font_String(0,0, Panel_width,Panel_length,0xff0000,0x00ff00, "adfsdfdgfhhgfh");

LR BN EE
(0,0)

K 6-4 £RE1BEANHNEF
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6.2.2: Z S SN E T A Bigh A7 H

RA8871M 4N H: 4T ROM 422 FIEF X AN[E R 4 TV 2 h . Bt O ARA TAIE A (Genitop Inc) 5>
7R ROM, HE ™ W45 84 GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. MRIEA R )77 5, EFft T AR KR, HhaE 16x16. 24x24.
32x32 VLK A Bl AN 7] B BE R AR K /DN

XA R FFE 2 R 7 RABB7AM Hh R A7 B SRAT BT Bigh (-7 45 5 o

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font =8x16 . 16x16

24 : Font = 12x24. 24x24

32 : Font = 16x32. 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

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

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

sl

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

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string = 0

X_W : active window width = Panel_width

Y_H : active window height = Panel_length

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

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp). 0x07e0(16bpp). 0x00ff00(24bpp)
Print Hiffi % 123456/

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

+
//When Color Depth = 8bpp

Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

Print_BIG5String(3,0,0,0, Panel_width,Panel_length,0xe0,0x1c,"5i#ifH 123456");

Or

//When Color Depth = 16bpp

Print_BIG5String(3,0,0,0, Panel_width,Panel_length,0xf800,0x07e0," 54 4+ 123456");
Or

//When Color Depth = 24bpp

Print_BIG5String(3,0,0,0 Panel_width,Panel_length,0xff0000,0x00ff00,"#i#44 #}1% 123456");

(0,0)

6-5 FEISMBEELEEE 1 5 Bigs £ &
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6.2.3:Z I /M FET A GB2312 ¥ 17 &

RA8871M 4N H: 4T ROM 422 FIEF X AN[E R 4 TV 2 h . Bt O ARA TAIE A (Genitop Inc) 5>
7R ROM, HE ™ W45 84 GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. MRIEA R )77 5, EFft T AR KR, HhaE 16x16. 24x24.
32x32 VLK A Bl AN 7] B BE R AR K /DN

XASRFHFE P R T RABBTIM AR 477 R 4T EN HE GB2312 15 .

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font =8x16 . 16x16

24 : Font = 12x24. 24x24

32 : Font = 16x32. 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

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

,unsigned short x //coordinate x for print string

,unsigned short y //coordinate y for print string

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

RAIO TECHNOLOGY INC. 104/130 www.raio.com.tw



RAIO™ RA8871M

NHREFEZID V1.4

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

-

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

Alignment = 0 : no alignment

x : coordinate x for print string =0

y : coordinate y for print string = 0

X_W : active window width = Panel_width

Y_H : active window height = Panel_length

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

BackGroundColor : Set Font BackGround Color = 0x1c(8bpp). 0x07e0(16bpp). 0x00ff00(24bpp)
Print Hiffi % 123456/

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

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

//When Color Depth = 8bpp
Print_GB2312String(3,0,0,0,Panel_width,Panel_length,0xe0,0x03," ##{##HH3% 123456");

Or

//When Color Depth = 16bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xf800,0x001f," ¥t FlH: 123456");

or

//When Color Depth = 24bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xff0000,0x0000ff," {4 #lH; 123456");

(0,0)

B 6-6. BB FELEREE | EA GB2312 FH&#
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6.3.4: FEIHSMRFEEF A GB12345 Fff

RA8871M 4N H: 4T ROM 422 FIEF X AN[E R 4 TV 2 h . Bt O ARA TAIE A (Genitop Inc) 5>
7R ROM, HE ™ W45 84 GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. MRIEA R )77 5, EFft T AR KR, HhaE 16x16. 24x24.
32x32 VLK A Bl AN 7] B BE R AR K /DN

XA R4 2 AEH T RABBTAIM AR B3 477 FE R T Bt GB12345 {717 .

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font =8x16 . 16x16

24 : Font = 12x24. 24x24

32 : Font = 16x32. 32x32*/

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

[*ChromaKey :

0 : Font Background color with no transparency

1 : Set Font Background color with transparency*/

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

)

void Print_GB12345String(

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

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

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

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

ColorDepth_24bpp : R8G8B8*/

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

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

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

//When Color Depth = 8bpp
Print_GB2312String(3,0,0,0,Panel_width,Panel_length,0xe0,0x03," it 123456");

Or

//When Color Depth = 16bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xf800,0x001f," ¥t FlH 123456");

or

//When Color Depth = 24bpp

Print_GB2312String(3,0,0,0,Panel_width,Panel_length, 0xff0000,0x0000ff," it #lH; 123456");

(0,0)

B 6-7: Bid/MNBZEERE 1 5N GB12345 Z 55
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6.3.5: Bt HMBFEES A Unicode FHFH

RA8871M 4N H: 4T ROM 422 FIEF X AN[E R 4 TV 2 h . Bt O ARA TAIE A (Genitop Inc) 5>
7R ROM, HE ™ W45 84 GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z.
GT30L32S4W. GT23L24F6Y. GT23L24S1W. MRIEA R )77 5, EFft T AR KR, HhaE 16x16. 24x24.
32x32 VLK A Bl AN 7] B BE R AR K /DN

XA R FFE - LR 7 RABB7AM S R 475 k4T BV H Unicode 75 5

void Select_Font_Height_WxN_HxN_ChromaKey_Alignment
(
unsigned char Font_Height

I*Font_Height:

16 : Font =8x16 . 16x16

24 : Font = 12x24. 24x24

32 : Font = 16x32. 32x32 */

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

[*ChromaKey :

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

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

)

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

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

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

,unsigned short X_W //active window width

,unsigned short Y_H //active window height

,unsigned long FontColor //Set Font Color

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

ColorDepth_16bpp : R5G6B5

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

Unicode string)*/

)

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

+
Select_Font_Height_ WxN_HxN_ChromaKey_Alignment(24,2,2,0,0);

+

//When Color Depth = 8bpp

Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xe0,0x1c,L"# M E4Tdt i &It —8 8 9% 6 # 5");
Or

//When Color Depth = 16bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xf800,0x07e0,L" " TE& Ik &t —HE 8 5k 6 2
5");

Or

//When Color Depth = 24bpp
Print_UnicodeString(3,0,0,0,Panel_width,Panel_length,0xff0000,0x00ff00,L" &/ B4 ik &t —E 8 55 6
Bz 5");

(0,0)

6-8: Fit/MBFEEEE 1 5 Unicode Z/FH
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#FH1HZE : PWM (Pulse Width Modulation)

RABB71MA 24116t EF 8 - ERFRORI FATHRE EIEHEL (PWM) DIRE - EHFRI0EA —(ESEEApss - JUH
LUK B AR -

TERF RO — LS BTG HI TS %% (prescalar) « A (EITE IR 23047 — (B AKBREES - LTI 4B R F R
FE(ESR (101725 14711/8) -

B % Id timer count buffer (TCNTB) >k i 5 PWMZ H 11 & 1T ) L2 Fi Filtimer compare buffer (TCMPBN)Y
(A TARM RS (PWM) | P —MRE RIS . SR RS IR F 513E3:

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

PWHM output _ {Compare Buffer +1) x PWM CLK time L |

pwmclk | - [ > ] M

coects | LT ] 5

{ Count Buffer + 1) x PWM CLK time

B 7-1: PWM 5 &
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PWM Ifi&¢ API:

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

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

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

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

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

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

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

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

)

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

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

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

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

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

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

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

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

)

sl

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

[*On_off =1, PWM Enable.

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

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

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

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

* 0,0
:25.4.”.3'

: =400
CHT ™ 1.40%

PWM1 4 Hi:

[*On_off =1, PWM Enable.

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

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

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

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

+

CH1 1 .I:I.I:I i

3 ==k

& 7-4 : PWMA1 % 3% E 1
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EAE . BEEE

AP ST FE DGR IR, TR PR 2 AR DL . XA ThRE AT AR LB BN, [ 8-3
AR IR A BE AL N T B . RABB7IM DR AN FE S 7oK, C484E KIN[4:0] P b il

r________________'i
Build-in | % % % % I
[
AKIN4I_ --=---F--F--4--
_ KIN3 l
:KINZ ®
<KIN'I ®
:KINO o
RA8871M Column #
KOUTO O g ) g
[ V| [N V| [N
kout1 Row# r+ +
g .
KOUT2 an g ) g
(| [N V| [N
KOUT3 N 4 ) d
[ V| [N

8-3 : Key-Pad Application

8.1 EAEFWMEEFT R
RA8871M & AL il 25 IO Rr s U R

% S HE Bx5 BEALAERE

Key-Scan EA A1 AL #0002 5 BURE I ]

AT (KA B N (1]

P&SES AEIED

TR T [EI 4% 2 MRt TR 3 ML (H2 3 A AN BE A2 907 HE1)
A R B R St

Ao b=

o

KSCR ZMBTIHMAPIRASZAT 48, IXNEAT S AL 7SR R IR, WIURE 1] IBOREAIR |
BB A%BE . M7 AT LT, AR ] LUE L FP /S0 . /£ KSCR2 bit1~0 Zi5% H A% T A s H
SRJE A AT LLIE L B KSDR 53 228865 .

2 © *Normal key” J7E BIRURER IR A5 3ER FA7 W 0K & K FHRBEAT . “Long Key” TULE K Hiefitiy
B FATREA SN AR 0 R BT A . %672 "Normal Key" A 427/ “Long Key” . 41 {E 32w i
EHESTE.

72 8-1 s21E "Nnomal Key” NS SHAFFEAIXS L, 4% T MRS 2P AF/E KSDRO~2. HIRE KIS
[l N4, MR 22 "Long Key”, TIAHCHISIER 8-2.
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% 8-1: Key Code Mapping % (Normal Key)
KinO | Kin1 | Kin2 | Kin3 | Kin4
Kout0 | 00h | 01h | 02h | 03h | 04h
Kout1 | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

7= 8-2: Key Code Mapping ¥ (Long Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
Kout0 | 80h | 81h | 82h | 83h | 84h
Kout1 | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | A1h | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | C1h | C2h | C3h | C4h

M 2N, REH = NMRE S/ KSDR0O, KSDR1 5 KSDR2 =/NEfEas . BB i 71077 =X
S8 B A B U SN A L, S EEInT LR, 155 N AI6T
7EAA [F] I ] 3% T 4205 0x34, 0x00 and 0x22, 7 KSDRO~2 f# {7 i :

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

PAE PR i B A i BOE S 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 REG[FCh]
Bit [1:0] The number of key hit

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

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

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

BRER AL AT D) fE(Key-Scan), A1 AT LU R 21 75 G B2 SR A

1) Software check method: 57 Key-scan [FPIRZSME (status), SRAAENREHIL .
2) Hardware check method: i+ Wisk1GEE A B IZ T .
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A BOE FITERE (INTEN bit[3]) o4 1, A A#EAT YL T gt L. 1=+l Er, Key-scan
FIWCIRAS RS (bit[3] of INTF) RiZkizm >y 1, e s FI eIy ik, 1 38 £ 5 BB RS i e 20037 Bk P RS AR »
5 NI LLJE AN 2 77 A A T

AN, RA8871M 1E4 Hifi X T S 5 “Key-stroke wakeup 7, & MW E SRS , AT A $ 4 sl A 4B 0T LA ¥
RA8871M HEARAL e . S 7K e 34k, MPU 0] LB i R T 2256 1) RA8S7AM [ I & 75 7=
.

PA_E RN FH A7 25 12 Fr B2 I AZ B a0 T

1. BAI5E

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

|
v

Check REG[OCh]
B3 =1

Execute Function

h
Clear KS status

(REG [0Ch] B3 = 0}

Read Key Press Number

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

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

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

Check K5 status
(REG[OCH] B3 =)

¥

Enable KS INT Mask
(REGOBR] B3 = 1)

Other INT Functions

Read Key Press Mumber
Read Key Code
REG[FDh],REGIFER] REG[FFH]

l

Execute Functions

. !

Clear K5 status
REG[OCHh] B3

I Ext.INT Event

Other Functions :

| ISR Termination

B 8-5: Key-Scan for Hardware Interrupt
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KEY SCAN IjgE API:

void API_Print_key_code(unsigned short x,unsigned short y,unsigned long FontColor,unsigned long
BackGroundColor)

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

+

API_Print_key_code(0,0,0x00,0xff); //8bbp color depth
Or

API_Print_key_code(0,0,0x0000,0xffff); /[16bbp color depth
Or

API_Print_key_code(0,0,0x000000,0xffffff); //24bbp color depth
ESLE

x:iE 7~ Key Code f X fEFR = 0

y: 7 Key Code FY Y EEfR =0

FontColor: 1< Keycode it = M
BackGroundColor: 7 7x Keycode HyE & = Hf

Example:

AT T ="z

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

LCD & R [H:
001123
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3% 1 : PLL initialization

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

PLLDIVK
2X

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

XCLK =

IOMHz<Fin<15MHz & 10MHz<— "™ < 40MHz

PLLDIVM —
2

Fin
2PLLDIVM

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

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

If F|N = 10Mhz

void RA8871_PLL (void)

{

IISCLK Setting :

LCD_RegisterWrite(0x05,0x26); //IPLL Divided by 32
LCD_RegisterWrite(0x06,0x2f);

/* SCLK = {(10MHz/(2%) * (0x1f+1) } / 2° = 10 Mhz

REG[05h] SCLK PLL Control Register 1

Bit[5:3] SCLK extra divider
xx1b: divided by 1.

000b: divided by 1.

010b: divided by 2.

100b: divided by 4.

110b: divided by 8.

Bit[2:1] SCLK PLLDIVK][1:0]
SCLK PLL Output divider
00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

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

1b: divided by 2.

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

*/
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/IMCLK Setting :

LCD_RegisterWrite(0x07,0x06); //IPLL Divided by 8
LCD_RegisterWrite(0x08,0x1f)

/* MCLK = {(10MHz/(2°) * (0x1f+1) } / 2® = 40MHz

REG[07h] MCLK PLL Control Register 1

Bit[2:1]MCLK PLLDIVK

MCLK PLL Output divider

00b: divided by 1.

01b: divided by 2.

10b: divided by 4.

11b: divided by 8.

Bit[0]MCLK PLLDIVM

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

1b: divided by 2.

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

*/

/ICCLK Setting :

LCD_RegisterWrite(0x09,0x06); //IPLL Divided by 8
LCD_RegisterWrite(0x0A,0x1f);

/* CCLK = {(10MHz/(2°)) * (0x1f+1) } / 2* = 40MHz

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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3% 2 : SDRAM initialization

void RA8871_SDRAM_initial(void)

{

unsigned short Auto_Refresh;
Auto_Refresh=(64*"DRAM_FREQ*1000)/(4096) - 2;
LCD_RegisterWrite(0xe0,0x08);
LCD_RegisterWrite(0xe1,0x02);
LCD_RegisterWrite(0xe2,Auto_Refresh);
LCD_RegisterWrite(0xe3,Auto_Refresh>>8);
LCD_RegisterWrite(0xe4,0x01);
Check_SDRAM_Ready();

}
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ATO43TN25 timing:
Value
Parameter Symbol Parameter Symbol Unit
Min. Typ. Max.
CLK frequency fclk 7 9 12 MHZ
DEV period time Tv 277 288 400
DEV display area Tvd 272
DEV blanking Tvb 5 16 128
DEH period time Th 520 525 800 CLK
DEH display area Thd 480 CLK
DEH blanking Thb 40 45 320 CLK
Parallel DE mode RGB input timing table
- TV -
Tvb ole Tvd ; - Tvb of
CLK
i
DE
DATA &1 1 - 2013 1Y « J1s 711172 1 H] 2

Total Area (Th)

| H blanking(Thb)

4

Active Area (Thd)

H blanking (T hb)

ek 1—1I1
DATA {0 ;)D——DQ

UUUl—

Ul

UL—UUL
aenee 00

Invalid data

Timing Diagram

Yalid data

Invaid data
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ATO043TN25 LCD Initial:

Select_LCD_DE_Mode(); // XVSYNC & XHSYNC in idle state.
PCLK_Falling();

VSCAN_T_to_B();

PDATA_Set_RGB();

HSYNC_Low_Active();

VSYNC_Low_Active();

DE_High_Active();

delay_us(100);

1**[14h][15h][1Ah][1Bh]**/
LCD_HorizontalWidth_VerticalHeight(480,272); //LCD Resolution 480x272,

IF*[16h][17h]**/I

LCD_Horizontal_Non_Display(38);// 480x272, HSYNC Back Porch=38,
I**[18h]**I1

LCD_HSYNC_Start_Position(20);// 480x272 HSYNC Front Porch = 20,
IF*[19R]**I1

LCD_HSYNC_Pulse_Width(20);// 480x272, HSYNC Pulse Width=5~30,set 20.
I**[1Ch][1Dh]**//

LCD_Vertical_Non_Display(4);// 480x272, VSYNC Back Porch =4,
IF*T1ERT*I

LCD_VSYNC_Start_Position(15);// 480x272, VSYNC Front Porch =15,
IF*[MFh]*11

LCD_VSYNC_Pulse_Width(3);//480x272, VSYNC Pulse Width =3,

RA8871M

MR V1.4
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LQO35NC111 Timing :
Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 156 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Data Setup Time Tsu 12 - - ns
Hold Time Thd 12 - - ns
Period TH - 408 - Tosc
Pulse THS 5 30 - Tosc
Width
Hsync Back-Porch Thb 38 Tosc Thb
Display TEP - 320 - Tosc
Period
Hsync-den THE 36 68 88 Tsoc
time
Front-Porch Thf - 20 - Tosc
Period Tv - 262 - TH
Pulse Tvs 1 3 5 TH
Width
Vsync Back-Porch Tvb - 15 - TH
Display Tvd - 240 - TH
Period
Front-Porch Tvf 2 4 - TH
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v
VSYNC
S TVE IVD e IVE 5
HSYNC_J______J i I E—
TH
HSYNC

IHS

F Y

DATA

h J

oc | JUUL UV JUUUUUL _JUUUL

Valid Data

Horizontal and Vertical Input Timing Diagram

® Digital Parallel RGB

T(:H:..'
CLK / \ J/ \ .._._.{ I v g \ / 1 J , YORMR
W =0 ITH: [
__ —
DOX(R) Blankingdata ¥ RO | R1 X R2 X R3 X R4
D1X(G) Blankingdata X GO0 X G1 X G2 X G3 X G4
D2X(B) Biankingdata X~ B0 ¥ B1 X B2 X B3 ¥ B4
DE |

Figure4 CLK, DATA and DE waveforms in Digital Parallel RGB
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LQO35NC111 LCD Initial:

Select_LCD_Sync_Mode(); // Enable XVSYNC, XHSYNC, XDE.
DE_PCLK_Rising();

VSCAN_T_to_B();

PDATA_Set_RGB();

HSYNC_Low_Active();

VSYNC_Low_Active();

DE_Low_Active();

delay_us(100);

1**[14h][15h][1Ah][1Bh]**/
LCD_HorizontalWidth_VerticalHeight(320,240); //LCD Resolution 320x240,
IF*[16h][17h]**/I

LCD_Horizontal_Non_Display(38);//320x240, HSYNC Back Porch=38,
I**[18h]**I1

LCD_HSYNC_Start_Position(20);//320x240 HSYNC Front Porch = 20,
IF*119R]**11

LCD_HSYNC_Pulse_Width(20);//320x240, HSYNC Pulse Width=5~30,set 20.
I**[1Ch][1Dh]**//

LCD_Vertical_Non_Display(4);// 320x240, VSYNC Back Porch =4,
IF*T1ERT**I

LCD_VSYNC_Start_Position(15);// 320x240, VSYNC Front Porch =15,
IF*IMFh]**1I

LCD_VSYNC_Pulse_Width(3);// 320x240, VSYNC Pulse Width =3.
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{3 4 : RAIO H&FE

RAIO Hill H &7, $eflt =MR/NE) ASCI 54K, 73710 8x12. 16x24. 32x48, A& 77 API 34 MCU 8bit color
depth 8bpp. MCU 8bit color depth 16bpp. MCU 8bit color depth 16bpp. MCU 16bit color depth 16bpp. MCU
16bit color depth 24bpp mode2 JLFEZ, 1HIFA S KF MCU 16bit color depth 24bpp mode 1.

API:

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

void putPixel

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

,unsigned long color

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

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

(
unsigned short x // x of coordinate

,unsigned short y // y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(

unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

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

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8/*

, unsigned char bg_transparent

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

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

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent

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

,unsigned char code //code : font char

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

(
unsigned short x //x of coordinate

,unsigned short y //y of coordinate

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

16bpp:R5G6B5

24bpp:R8G8B8*/

, unsigned char bg_transparent,

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

char *ptr /[*ptr: font string
)
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Write_Layer(1); //set memory read/write layer.Reference Page.5~6

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

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

B s |
B o5

0. 2007 sdjlifws464ewr

K 81: HRE1EABRFHEH EA
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