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%12 RA8S71M_Lite /142

RA8871M_Lite XL} Arudino Due B &2 RA887 1M EREf - B SD 1Y [E] % i m e A
FELDFEAREER AL > 0T DARBIE RS > e A Arduino Due FrE8IRER %E%Elafm?ﬁﬂ&ﬁ?ﬁé%éﬁ
¥t TFT-LCD #2425 RA8871M -

RA8871M_Lite

BERRRK

1.Arduino Due FiZ&MN

(3@( }_‘_, :
EEE ':'E- =

2.RA8871M Eg#Eh#k (fiz#k SPI FLASH » 35 IC)
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== RA8871M Chip

= 3532 SPI interface

=== Serial Flash ROM for DMA function
== £33 [ (Genitop Font ROM)

3.SD R

k=
Transcend A

HAMK
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RA8871M_Lite

BRERR K
Arduino IDE 1.5.7 http://arduino.cc/en/Main/Software
Image_Tool v1.1.0.1 www.raio.com.tw

RA8871M_Lite 452k

RA8871M_Lite #£{it RA8871M TFTLCD f2:4i] 85 I SEAY PN 2 THAE A e F 32 L1 (AP ek » ASCFTA
(3T B L7 Arduino Due BEE8f SPI FLif - Be®h RA8871M Hi s 16BPP (& (%
TFT-LCD - BERHVFFRIE & 1

¥l4a{E(Initialization)
RA8871M #4a LR -

LB RS 2 25 (Memory configuration & Window)
SREHA{AT R 2] RASB7IM A EiEC fE B (Buffer RAM)RI& 1725 > A B4 B3

&% (Graphic)
RA8871M 4&[Ef5=, Arduino Due £ A ¥ & {8l -
RA8871M 4g &l 5=, Arduino Due %3 A {5 & 5 721 ASCII code FRISLF- -

N (Text)

RA8871M 5=, » Arduino Due #%E3# RA8871M 25 IhEEE A RA8871M [N%E ASCII =AU »
AT RA8S7TIM R ATHAE -

il By EimFEE R~ ASCIl code » BIG5 » GB2312 == Al -

44/ 4@ & (Geometric Draw)
RA8871M 4g &%= > Arduino Due 7%’ RA8871M 4@l [24gBisy » 401 > AR IE N - [ElfA%E
1 BEEERER - =@ > =/APEm E - BIEN  B5EI - FEEIRE -

BTE
RA8871M g [Ef5zt - Arduino Due % RA8871M BTE 5[4
BTE SCIEASHE -

BTE SCfEAS ROP MBHRE R IR -

BTE SCIEASHBIEHE -

Arduino Due i BTE 5% TaC{ERe S A%l ROP B #EH -
Arduino Due & BTE 5% iEfe s A BEHE -
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RA8871M_Lite
Arduino Due %7 BTE 5 2 TEC 8RS 55 ABBREIR T -
Arduino Due 7% BTE 5 [ TaC 8RS 55 ABLBA R AR IEHE -

BTE [B]ZEHL -
BTE [EZIE mELEHE -

DMA
RA8871M 4aE 5= - %4 RA8871M DMA 52 5 #35H Serial Flash PN E[[E (G #5755 A F]
RA8871M P&t [ i (Buffer RAM) -

PWM
RA8871M PWM a5 BUSERET R, =L AR E]. (o 25 2 0)

Arduino SD

Arduino Due :&H{ SD -FAEI G #EE - A% = A RA8871M (N ZLERS (Buffer RAM) -
Arduino Due :EH{ SD N EI(REIE - A& E# BTE 525 A RA8871M WL & (Buffer
RAM) -

= -

VARSI BN AR

(0,0) S X

Y

2 Zliji@ﬁﬁ AR FRARATIE £y 4807272 - AIFRHAMARTE 2558 2 EWlan bl
HRCEAG AR BB A -

3.RAB871M_Lite [ Y1 & S5 BUIARAT T ¢

RAiO TECHNOLOGY INC. 7/99 WWW.raio.com.tw



RAIO"

RA8871M_Lite

typedef signed char rs8;

typedef signed short  rs16;

typedef signed long rs32;

typedef unsigned char ru8;

typedef unsigned short ru16;

typedef wunsignedlong ru32;

4. FRE S F I EE A
Figure A-1
Figure A-2
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¥ 2 2 348 L(Initialization)

RA8871M_Lite

RA8871M ¥ b EZRAZLI T

RA8871M Tt {15 {ir(hardware reset)
|
RA8871M PLL #J#41E
|
RA8871M BufferRAM #J451L
|
RA8871M —fiik &
|
RA8871M TFT Hf P& E
|
RA8871M s G B rar R AC B B3 WA LaE

|

RA8871M TFT i <BAEL

2.1 wEE{Er (hardware reset)
begin()
RA8871M HEA-{E I f2 B & 1E begin()erELA -

& begin(RHER[EIE Sy true » FoREE R HIERER 2 RAS8TIM > 4X[E{E /3 false -
TN > fg & Arduino SPI bus J& 435 IEHEREFEE] RASBTIM BEFH -

2.2 PLL ¥J#R1E
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ra8871mPllInitial()

RA8871M_Lite

g 25 LUT User_def.h WERR(E - HEI5ERK PLL W14A(E - A A ZEHUREURAY R KE0E
HIEE -

#define OSC_FREQ 10 // OSC clock frequency, unit: MHz.

#define DRAM_FREQ 120 // SDRAM clock frequency, unit: MHz.

#define CORE_FREQ 100 // Core (system) clock frequency, unit: MHz.
#define SCAN_FREQ TFT_PCLK // Panel Scan clock frequency, unit: MHz.

EF SR
0SC_FREQ R RABSTIM 15 B 5 2505 R, Eete
10MHz
DRAM_FREQ SDRAM 7ZESH, 2% 40~120MHz
CORE_FREQ RA8871M Z 4% 5k, i35 40~100MHz
SCAN_FREQ TFT ZEEEEISHR PCLK,22% LCD SPEC f5EHY
PCLK IfRFEK

it : DRAM_FREQ >= CORE_FREQ
CORE_FREQ >=2 * SCAN_FREQ

A [ A FEEAE User_def.h BEEEDIU NIV E R

Ii#define TFT_OUT_320_240
#define TFT_OUT _480_272

2.3 BufferRAM #J4&/E

RA8871M £ W aC [EAS (BufferRAM ) £ 8 G i F SR AL IR A -

ra8871mBufferRaminitial ()

e £ User_def.h (NE#(H #define BufferRAM_FREQ - ifi A &4 {T BufferRAM 1441k ©
S S A AR AL User_def.h BEFELU T VESR

Ii#define TFT_OUT_320_240
#define TFT_OUT _480_272
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24—
DUR ARG LRI E + 5% RABSTIM 49141551 RaBB71m_Lite.h # bit 2,
B R RAE A

IcdRegWrite(RA8871M_CCR)://01h
lcdDataWrite(RA8871M_PLL_ENABLE<<7|RA8871M_WAIT_NO_MASK<<6|RA8871M_KEY _
SCAN_DISABLE<<5|RA8871M_TFT_OUTPUT24<<3|RA8871M_I2C_MASTER_DISABLE<<2
IRA8871M_SERIAL_IF_ENABLE<<1|RA8871M_HOST DATA_BUS_SERIAL);

lcdRegWrite(RA8871M_MACR)://02h
lcdDataWrite(RA8871M_DIRECT _WRITE<<6|RA8871M_READ_MEMORY_LRTB<<4|RA887
1M_WRITE_MEMORY_LRTB<<1);

IcdRegWrite(RA8871M_ICR)://03h
lcdDataWrite(RA8871M_GRAPHIC_MODE<<2|RA8871M_MEMORY_SELECT_IMAGE);

IcdRegWrite(RA8871M_MPWCTR)://10h
IcdDataWrite(RA8871M_PIP1_WINDOW_DISABLE<<7|RA8871M_PIP2_WINDOW _DISABLE
<<6|RA8871M_SELECT_CONFIG_PIP1<<4|RA8871M_IMAGE_COLOCR_DEPTH_16BPP<<
2|TFT_MODE);

IcdRegWrite(RA8871M_PIPCDEP)://11h
lcdDataWrite(RA8871M_PIP1_COLOR_DEPTH_16BPP<<2|RA8871M_PIP2_COLOR_DEPT
H_16BPP);

IcdRegWrite(RA8871M_AW_COLOR);//5Eh
lcdDataWrite(RA8871M_CANVAS_BLOCK_MODE<<2|RA8871M_CANVAS_COLOR_DEPTH
_16BPP);

IcdRegDataWrite(RA8871M_BTE_COLR,RA8871M_S0_COLOR_DEPTH_16BPP<<5|RA8871
M_S1_COLOR_DEPTH_16BPP<<2|RA8871M_S0_COLOR_DEPTH_16BPP);/92h
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2.5 TFT RfFHIR EECE
LT User_def.h WiEsR(E @ (EH#&THRS5 LCD MEEZRSELAT TFT BPEE -

RA8871M_Lite

#define TFT_PCLK 10 //set PCLK=10MHz

#define TFT_MODE 0 //0:SYNC_mode(SYNC+DE mode), 1: DE mode //if sync only
//mode do not connect DE signal or define XDE_INV =1

#define XHSYNC_INV 0 // 0:no inversion, 1:inversion

#define XVSYNC_INV 0 // 0:no inversion, 1:inversion

#define XDE_INV 0 // 0:no inversion, 1:inversion
#define XPCLK_INV 1 // 0:no inversion, 1:inversion
#define HPW 8 /I
#define HND 35
#define HDW 480
#define HST 2
#define VPW 2
#define VND 15
#define VDH 272
#define VST 2
RA8871M i HiG &%
VPW VND VDH VST

xvsyne T

wswe [ U0 U U
XPDATA E— _________ —/l-l“ﬁ —>< LI":E o
xoe ] .

XHSYNC T |

HPW HND HDW HST

XDE | |

XPDATA Valid Data
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ASER <~ TFT LCD & AT043tn24, 55Ky TFT Bip40 N E|

RA8871M_Lite

Values
Item Symbol Unit Remark
Min. Typ. | Max.
Clock cycle 1/tc - 9.00 15 MHz
Hsync cycle 1/fH - 17.14 |- KHz
\/sync cycle 1/fv - 59.94 |- Hz
Horizontal signal th - 525 - CLK |Note 1
Horizontal display period thd - 480 - CLK
Horizontal Front porch th 2 - - CLK |Note 2
Horizontal Pulse width the 2 41 - CLK [Note 2
Horizontal Back porch thi 2 - - CLK |Note 2
\Vertical cycle tv - 286 - H
\Vertical display period tva - 272 - H
\Vertical Front porch ti 2 2 - H
Vertical Pulse width tvp 2 10 - H
\ertical Back porch tvb 2 2 - H

TFT B FHIR B ERRFF -

IcdRegWrite(RA8871M_DPCR)://12h
lcdDataWrite(XPCLK_INV<<7|RA8871M_DISPLAY_ OFF<<6|RA8871M_OUTPUT RGB);

IcdRegWrite(RA8871M_PCSR);//13h
lcdDataWrite(XHSYNC_INV<<7|XVSYNC_INV<<6|XDE_INV<<5);

lcdHorizontalWidthVerticalHeight(HDW,VDH);
lcdHorizontalNonDisplay(HND);
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lcdHsyncStartPosition(HST);
lcdHsyncPulseWidth(HPW);
lcdVerticalNonDisplay(VND);

lcdVsyncStartPosition(VST);
lcdVsyncPulseWidth(VPW);

RA8871M_Lite

2.6 R~ ELIRB A ESE
£ D) User_def.h NEH(E :

178 BN
#define SCREEN_WIDTH 480
#define SCREEN_HEIGHT 272

"RA8BBTIM feftt 3 {i&] 512Kbytes FLIEAZESE(BufferRAM) - FFTr] LIAREI Ry 3 I H ™/
M ARSI A R T E AR A

#define PAGE1_START_ADDR 786432 //0C0000h

#define PAGE2_START_ADDR 1835008 //1C0000h

#define PAGE3_START_ADDR 2883584 //2C0000h

RETIRIEER

displaylmageStartAddress(PAGE1_START_ADDR);
displaylmageWidth(SCREEN_WIDTH);
displayWindowStartXY(0,0);
canvasimageStartAddress(PAGE1_START_ADDR);
canvasimageWidth(SCREEN_WIDTH);
activeWindowXY(0,0);
activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

2.7 TFT & rBHEL

RA8871M #la{bax e se itk - Ml e B REC RS TR A B GBE - MEEREUREERL © B
Bz > RA887IM TFT LCD efri%iiles - S H Bie i G B UraL BRIV BU R I RN &
8% > i Hm F] LCD BUr -

displayOn()
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RA8871M_Lite

ft
e

EEURAY -
void displayOn(boolean on);
28 st A
= true
BURBARL
on = false
HEREHEA
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RA8871M_Lite

£ I E LIEEHEEEHEZ (Memory Configuration & Window)

FEAS - SeiERe s BCEE 3 H - 56 1 HyBcéas GRURaciile - HAat AU E G E - fIuE
R EISE 2 H > 4% (L BTE memory copy IhAE @ i HEBIR AT 1 ABEUraliEs -

TR A LI R E ARG BTN IE RS - B TIEE S R E AP, - B IIeR -

SRR B ER

Buffer EAM Address 786432+«

Buffer EAM Address 28R3584y | g

Page 1

Page 2

(2C0000R)+ Pa g e 3
I —

display image

image buffer
SC ISR AR B AH B e B 3%

PRE st ]

displaylmageStartAddress() | 5% s @ UnaC BASIRE AL IE
displaylmageWidth() WE GRS

displayWindowStartXY() WEBNRE G R IRAEN L _EAEdE

A

canvasimageStartAddress()

s B L R AR H AR A aE

canvaslmageWidth()

sE AR A R AR RS

activeWindowXY() AN I TN E k=g s Mz Ol oy =) (oY m Lt
activeWindowWH() e B E

displaylmageStartAddress()

RAiO TECHNOLOGY INC.
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RA8871M_Lite

ft
RE T R -

PR FAY
void displaylmageStartAddress(ru32 addr);

28 st A

addr AN LIRS IR (L B
FfaERIEEAY -

GRS BB BV BIBACREC IR - BT R 0 - FEASCH - LRGSR 3 (HH
H > %5 1 {EH i (Buffer RAM address = 786432)HII 7 iCsa R UL IERS > A A#lia bt EaE
LU

displaylmageStartAddress(PAGE1_START_ADDR);

displaylmageWidth()

fitt
SR BB AR -

PR FAY
void displaylmageWidth(ru16 width);
28 ETGE!
width s BN BRI T
P EEAIEEA -

AR BN IR Y E e W E L H T (B ) EEHE -

HRFEH(E H i (A R E 480(=SCREEN_WIDTH),Fr A ¥ L Ed T ¢
displaylmageWidth(SCREEN_WIDTH);

PE RS SRR T WA BRI R E — K -

displayWindowStartXY()

fi
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sCE BN B BRI AR I /e LA, -

RA8871M_Lite

EEURAY -
void displayWindowStartXY(ru16 x0,ru16 y0);
28 st
x0 Pl oy 2= DAQ ]y
y0 e Y R
P EEAIEEA -

USRS SRS TFT FFpasoE HDW 71 VDH » % R Ea E BN R LR 5
HURECIEAG /2 b A Laass -

SOEATR

displayWindowStartXY(0,0);

BUNAERER BRI IER T X% > BURHE (T K BRI Erifa a8 UraC B
(22)

BURAE N A G RABBTIM TFT jfr#ZflafmiF] LCD LUK - &5 E displayOn(true) -

canvasimageStartAddress()

ffit
R A A (B

R

void canvaslmageStartAddress(ru32 addr);
28 Gk S|
addr s EARIEESI E

canvasimageWidth()

fi
R R R

5

BRERAY
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void canvaslimageWidth(ru16 width);

RA8871M_Lite

S8 s
width S G RENEE
P EERIEESY -

[&{%(Graphic) - 37 (Text) - 4g[E|(Draw) - DMA ZH(E, B LEIE ERTEATHYEE (% (active
window)E KN EITT » ASCECIEARARE R 3 (8 H - B—(EEE n DUEE RyE niEAn - fld -

IHE7ES 1 H Ry ERTEAN

ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

IFEESS 2 H Ry ERIEAT
ra8871m.canvasimageStartAddress(PAGE2_START_ADDR);

IFEESS 3 H Ry ERIEAT
ra8871m.canvasimageStartAddress(PAGE3_START_ADDR);
activeWindowXY()

A
BT HE B AT _EHYZE E AR

PR FAY
void activeWindowXY(ru16 x0,ru16 y0);
28 st
x0 pasllny=< DAQ iifL2y 2
y0 FE B Y BhEEAE
activeWindowWH()
AL :

BB R

BRI

RAiO TECHNOLOGY INC. 19/99 Www.raio.com.tw
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void activeWindowWH(ru16 width,ru16 height);

RA8871M_Lite

S NG

width BN IR T

height B A @
PRS-
&4 (Graphic) - S (Text) - 4gfE(Draw) - DMA SE45(F » E0ATEE RIS M ES (& (active
window )& B A T

JEEN B B ISR AR Ry T B RE TEENRE R (T BRI E E AT EAR () -
JEENR B EE R B BT AT ERIE A
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% 4 & [El{8(Graphic)

RA8871M_Lite

PRIEE st HA
graphicMode() Pl EZ e R R
setPixelCursor() BIE B R
ramAccessPrepare() SRR FHFHIES
putPixel_16bpp() 5 € R dg Bl — (B R BE
putPicture_16bpp() Py RN AN S NEIC e
putPicture_16bpp() Fi5 76 LA B de B | (5 o = B [ (5 R TS £ (Byte #820)
putPicture_16bpp() i & R AR B g B (5 o = B ] (G R FE 1 (Word #8X0)
= -

2% RA8871M Arduino Wire Sketch.jpg #2453 [E E[{$% Figure A-1 -
[ {5 (5 FH Image_Tool_v1.1.0.1 fi&{5 T 2 -

graphicMode()

o

=

DB B ST, -

BRERRE Y
void graphicMode(boolean on);
ZH stHH
= true
ST ol R
on = false
SETE By SRR

=
RA8871M w4a{Lak E il & Ryl A -

setPixelCursor()

fitt
S L

RAiO TECHNOLOGY INC. 21/99 Www.raio.com.tw
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RA8871M_Lite

PR FAY
void setPixelCursor(ru16 x,ru16 y);
28 st A
X X A
y Y il REAR
ramAccessPrepare()
i -
SUERSFEHTHIES -
R

void ramAccessPrepare(void);

fitax

B A L

putPixel_16bpp()

fi
Efh A — R R -

ERBRAY -
void putPixel_16bpp(ru16 x,ru16 y,ru16 color);
28 A
X X il FEAE
y Y A
color RGB565 #iE

B EEAIER R -

15 & RiEAf(canvas) page1 f5EHY G817 7% (active window) B ESE
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);

ra8871m.canvasimageWidth(SCREEN_WIDTH);

RAiO TECHNOLOGY INC.
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ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1,
COLOR65K_BLUE);

RA8871M_Lite

IEE RiiEAT (canvas)fE & AL B (20,20) g — (@4 S G 220
ra8871m.setPixelCursor(20,20);
ra8871m.ramAccessPrepare();
ra8871m.lcdDataWrite(0x00);//RGB565 LSB data
ra8871m.lcdDataWrite(0xf8); /RGB565 MSB data

IEE RiiEAT (canvas)fE & FEAR(IL B (30,20)4g 3 — (& H B G 2= R
ra8871m.setPixelCursor(30,30);

ra8871m.ramAccessPrepare();
ra8871m.lcdDataWrite16bbp(COLOR65K_WHITE);//RGB565 16bpp data

II7E & R AR (canvas)f5 & FE A1 B (40,30)4g B —(E R4 {5 2 BE
ra8871m.putPixel_16bpp(40,40,COLORB5K_MAGENTA);

HEBIRUNEE -

putPicture_16bpp()

ft
St - PR BB DL BRI T BRI A B

RAiO TECHNOLOGY INC. 23/99 Www.raio.com.tw
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PR FAY
void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height);

RA8871M_Lite

28 AL
X 7 b X R A
y sl y=s @ iy
width & R (KR R R T)
height [ s (FE B G R R T)

putPicture_16bpp()

fi
e SRR ST S R BR S (Byte 150) » BUESE (R M S BRI BV A
R A A SO R S P A -

BRERRE Y
void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height, const unsigned char *data);
S e
X 7t b X AR
y e Y SRR
width &l G (KR ERST)
height B s (EEGERST)
*data Byte #& =[G EIETEST

=
[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

putPicture_16bpp()

ft
S R P PUIB B S (Word 128 BT 52 % » B0 S B 3 1 B8 AT
B A S P A -

PR FAY
void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height, const unsigned short *data);

RAiO TECHNOLOGY INC. 24/99 Www.raio.com.tw
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S8 s
X I B X EhEEAE
y B Y HhEEAE
width B R RO PG ER )
height B (FEEGERT)
*data Word #& =& G i fE$t

= -
[ EREGE (L Image_Tool _v1.1.0.1 [&{5 T HiE -

B EEAIER R -

15 & A4t (canvas) page1 1Y E# 7% (active window) fyEE (1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1,
COLOR65K_BLUE);

IITE & R AT (canvas)f5 & B BHE A 128%128 [E]{5:
ra8871m.putPicture_16bpp(50,50,128,128);
for(i=0;i<16384;i++)
{
ra8871m.lcdDataWrite16bbp(COLOR65K_YELLOW);//RGB565 16bpp data
}
ra8871m.putPicture_16bpp(50+128,50,128,128);
for(i=0;i<16384;i++)
{
ra8871m.lcdDataWrite16bbp(COLOR65K_BROWN);//RGB565 16bpp data

}

ERIRUEE -
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I & RS (canvas) pagel K & Bh1H %5 (active window) Ay B5 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1,
COLOR65K_BLUE);

IIFE & FiTE AT (canvas )5 E IR BIE A 128128 [H(5:
ra8871m.putPicture_16bpp(50,50,128,128,pic16bpp_byte);
ra8871m.putPicture_16bpp(50+128,50,128,128,pic16bpp_word);

HEBIRUNEE -
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RA8871M_Lite

FRY N B B ]

PRE =5t EH
IcdPutChar8x12() 4l 8x12 ASCIl F7T
lcdPutString8x12() te#l 8x12 ASCIlI 75
lcdPutChar16x24() @t 16x24 ASCIl =T
lcdPutString16x24() ta®l 16x24 ASCIl R
lcdPutChar32x48() il 32x48 ASCIl FT
lcdPutString32x48() ta®l 32x48 ASCII R
=

B2 User_def.h X {F#15%E DEMO_ASCII_8X12 - DEMO_ASCII_16X24

=

DEMO_ASCII_32X48 & fy 1 5 0 LT - 54 )1 8x12 ~ 16x24 ~ 32x48 R ~JFHY

L% -

#define DEMO_ASCII_8X12 1
#define DEMO_ASCII_16X24 1
#define DEMO_ASCII_32X48 1

#ifdef DEMO_ASCII_8X12
#include "ascii_table_8x12.h"
#endif

#ifdef DEMO_ASCII_16X24
#include "ascii_table_16x24.h"
#endif

#ifdef DEMO_ASCII_32X48
#include "ascii_table 32x48.h"
#endif

lcdPutChar8x12()
IcdPutChar16x24()
IcdPutChar32x48()

o
£

Bk 0
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PR FAY
void lcdPutChar8x12(unsigned short x,unsigned short y,unsigned short fgcolor, unsigned short
bgcolor, boolean bg_transparent, unsigned char code)

RA8871M_Lite

void IcdPutChar16x24(unsigned short x, unsigned short y, unsigned short fgcolor, unsigned
short bgcolor, boolean bg_transparent, unsigned char code);

void IcdPutChar32x48(unsigned short x, unsigned short y, unsigned short fgcolor, unsigned
short bgcolor, boolean bg_transparent, unsigned char code);

S SR
X FE B X EhPEAE
y B Y AR
fgcolor SRR
bgcolor NS
bg_transparent =ture @ EEEFEEN o =false @ EELEAO
code ASCI| 1
lcdPutString8x12()
lcdPutString16x24()
lcdPutString32x48()
il -
TEERIE MBS IR SN TE E IR B G ASCIl & -

R
void lcdPutString8x12(unsigned short x, unsigned short y, unsigned short fgcolor, unsigned
short bgcolor, boolean bg_transparent, char *ptr)

void lcdPutString16x24(unsigned short x, unsigned short y, unsigned short fgcolor, unsigned
short bgcolor, boolean bg_transparent, char *ptr)

void lcdPutString32x48(unsigned short x, unsigned short y, unsigned short fgcolor, unsigned
short bgcolor, boolean bg_transparent, char *ptr)
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28 BT
X T B X R
y e by Y REfE
fgcolor YA ip =y
bgcolor NFHE
bg_transparent = ture T EEFER RAEY o =false : BT R
*ptr FEREEETEET
PRI -

&R & BiEAf(canvas) page1 Ay EH)15 % (active window) FyBE (5
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

IIFE & R EATHY R B & N B E AR BIE A 8x12 ASCIl S5
#ifdef DEMO_ASCII_8X12
ra8871m.lcdPutString8x12
ra8871m.lcdPutString8x12
ra8871m.lcdPutString8x12
ra8871m.lcdPutString8x12
#endif

0,0,0xFFFF,0x0000,true," \"#$%&'()*+,-./012345678");
0,12,0xFFFF,0x0000,true,"9:;<=>?@ABCDEFGHIJKLMNOPQ");
0,24,0xFFFF,0x0000,true,"RSTUVWXYZ[\\]*_"abcdefghij");
0,36,0xFFFF,0x0000,true,"klmnopqgrstuvwxyz{|}~");

~ A~ A~ o~

IE & Hi AT E S N5 E IR BIE A 16x24 ASCI &
#ifdef DEMO_ASCII_16X24
ra8871m.lcdPutString16x24(0,78,0xFFFF,0x0000,true,"012345");
ra8871m.lcdPutString16x24(0,102,0xFFFF,0x0000,true,"Hello!");
#endif

IITE & Hi AT E S5 N5 E IR BIE A 32x48 ASCII &
#ifdef DEMO_ASCII_32X48
ra8871m.lcdPutString32x48(0,140,0xFFFF,0x0000,false,"012345");
ra8871m.lcdPutString32x48(0,190,0xFFFF,0x0000,false,"Hello!);
#endif
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P san — =

B PIREE:
II"ESNE" ¢ Yo+, + . /70123456878

9. «<=»7T@ABCDEFGH I JKLMNOPQ

RETUVWXYZ[%]1"_  abcdefghi j

Kimhopgrstuvwsxyz{ |}~

012345
Hel lo!

012345
Hel lo!
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5 E T (Text)f1E{E(Value)

PHE s A
textMode() P A e E G =
textColor() RE X PRI BT R
setTextCursor() SETE SRR
setTextParameter1() BE T IIRE S
setTextParameter2() RE XL FIIRESH 2
genitopCharacterRomParameter() | 5% &5 1 7 L FIRES
putString() R AR NS
putDec() 5 B AR B B AT HE I EUE
putFloat() LY EAASE PNE S ¢
putHex() P B PEREA B A7 U E
=

2% RA8871M Arduino Wire Sketch.jpg 243 [E =[{{$% Figure A-1 -

textMode()

ft
YIRS S

EEURAY -
void textMode (boolean on);
28 ETGE!
= true
BE Ry SCFIRE
on = false
S E Ry Bl GHREE

= -

FERHET T SC T DRE R (R - BOE R SC TR BRIESERR » s AR [l AR -

textColor()

ft

RAiO TECHNOLOGY INC.

31/99
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BOE TR R R

IR -
void textColor(ru16 foreground_color, ru16 background_color);
28 st
foreground_color A ip =y
background_color EASE
setTextCursor()
it -
B E L F IR E
ERBRAY -
void setTextCursor(ru16 x, ru16 y);
28 st A
X X i
y Y kR AEE
setTextParameter1()

fih
RIS -

BRI
void setTextParameter1(ru8 source_select, ru8 size_select, ru8 iso_select);
ZH stEH
source_select RA8871M_SELECT_INTERNAL_CGROM
RA8871M_SELECT_EXTERNAL_CGROM
RA8871M_SELECT _USER_DEFINED
size_select RA8871M_CHAR_HEIGHT 16
RA8871M_CHAR_HEIGHT 24

RAiO TECHNOLOGY INC.
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RA8871M_Lite

RA8871M_CHAR_HEIGHT_32

iso_select RA8871M_SELECT_8859 1
RA8871M_SELECT_8859 2
RA8871M_SELECT_8859 4
RA8871M_SELECT_8859 5

setTextParameter2()

ft
RAEXF ISR 2

PR FAY
void setTextParameter2(ru8 align, ru8 chroma_key, ru8 width_enlarge, ru8 height_enlarge);
28 st ]
align RA8871M_TEXT_FULL_ALIGN_DISABLE

RA8871M_TEXT_FULL_ALIGN_ENABLE
P R RRRMT T

chroma_key RA8871M_TEXT_CHROMA_KEY_ DISABLE
RA8871M_TEXT_CHROMA_KEY_ ENABLE
e AR ALT

width_enlarge RA8871M_TEXT _WIDTH_ENLARGEMENT X1
RA8871M_TEXT_WIDTH_ENLARGEMENT X2
RA8871M_TEXT_WIDTH_ENLARGEMENT X3
RA8871M_TEXT_WIDTH_ENLARGEMENT X4
PEI DN

height_enlarge RA8871M_TEXT_HEIGHT ENLARGEMENT X1
RA8871M_TEXT_HEIGHT ENLARGEMENT X2
RA8871M_TEXT_HEIGHT ENLARGEMENT X3
RA8871M_TEXT_HEIGHT ENLARGEMENT X4
PEANIN:

genitopCharacterRomParameter()

fi
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TELRE TR T RS -

RA8871M_Lite

gis

IR
void genitopCharacterRomParameter(ru8 scs_select, ru8 clk_div, ru8 rom_select, ru8
character_select, ru8 gt_width);

S8 st

RA8871M_SERIAL_FLASH_SELECTO
scs_select RA8871M_SERIAL_FLASH_SELECT1
HEFE(E A SPI0 5 SPI1

RA8871M_SPI_DIV2
RA8871M_SPI_DIV4
RA8871M_SPI_DIV6

clk_div RA8871M_SPI_DIV8
RA8871M_SPI_DIV10
e S B H SPI clock FRAH

RA8871M_GT21L16T1W
RA8871M_GT30L16U2W
RA8871M_GT30L24T3Y

rom_select RA8871M_GT30L24M1Z
RA8871M_GT30L32S4W
RA8871M_GT20L24F6Y

RA8871M_GT21L24S1W
R I

RA8871M_GB2312
RA8871M_GB12345_GB18030
RA8871M_BIG5

RA8871M_ASCII
RA8871M_UNICODE
RA8871M_UNI_JAPANESE
RA8871M_JIS0208
RA8871M_LATIN_GREEK_CYRILLIC_ARABIC_THAI_HEBREW
RA8871M_ISO_8859 1_AND_ASCII
RA8871M_ISO_8859 2 AND_ASCII
character_select | RA8871M_ISO_8859 3 AND_ASCII
RA8871M_ISO_8859 4 AND_ASCII
RA8871M_ISO_8859 5 AND_ASCII
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RA8871M_ISO_8859 7 AND_ASCI
RA8871M_ISO_8859 8 AND_ASCI
RA8871M_ISO_8859 9 AND_ASCI
RA8871M_ISO_8859 10 _AND_ASCII|
RA8871M_ISO_8859 11_AND_ASCI
RA8871M_ISO_8859 13 _AND_ASCII|
RA8871M_ISO_8859 14 _AND_ASCII
RA8871M_ISO_8859 15 _AND_ASCII|
RA8871M_ISO_8859 _16_AND_ASCII|
BEE T AR ES

RA8871M_GT_FIXED_WIDTH
RA8871M_GT_VARIABLE_WIDTH_ARIAL

gt_width RA8871M_GT_VARIABLE_FIXED_WIDTH_ROMAN
RA8871M_GT_BOLD

R

=
725 serial IFO 3EBFEE 3T - serial IF1 B3 %(|—f%0Y serial flash -
RA8871M /& 24 (i ERIGE » 4+ RA8871M DataSheet -

putString()
it -
T RS EE A G NS AL B R AT -

PR FAY
void putString(ru16 x0, ru16 y0, char *str);
28 EE!
x0 pasllny=< DAQ ]2y 2
y0 FE B Y BhEEAE
*str F B EIRTE T

g :

&5 & BiEAf(canvas) page1 FY)EH15 % (active window) FyBE (5
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
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ra8871m.activeWindowXY(0,0);

ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

RA8871M_Lite

IEEE X F RS

IEEE X FBAE

IITEFEE FEAR L BTN 24 8x16 ASCI F 5=
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_H
EIGHT_16,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8871m.putString(10,0,"internal font 8x16");

IEEE X F RS

IEEE X FBAE

IITEFEE AR BERTRI N A 12x24 ASCI 5=
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);
ra8871m.textColor(COLOR65K_BLUE,COLOR65K_MAGENTA);
ra8871m.putString(10,20,"internal font 12x24");

IEEE X F RS

IEEE TR

IITEFEE FEAR L BTN A 16x32 ASCI F 5=

ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_32,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,

RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,

RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);
ra8871m.textColor(COLOR65K_RED,COLOR65K_YELLOW);
ra8871m.putString(10,48,"internal font 16x32");
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IEEE X F RS

IEEE X FBAE

IITEFE E FEAR AL BRI N A 2 0K
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_16,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_ENABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT _X2,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X2);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_RED);
ra8871m.putString(10,84,"enlarge x2");

RA8871M_Lite

IEEE X F RS

IEEE X FBAE

IITEFE E FEAR AL BRI A 3 UK
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_16,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT _X3,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X3);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_RED);
ra8871m.putString(10,120,"enlarge x3");

IEEE X F RS

I3 E TR

IITEFEE FEAR L BRI A 4 UK
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_16,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X4,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X4);

ra8871m.textColor(COLOR65K_WHITE, COLOR65K_LIGHTCYAN);
ra8871m.putString(10,172,"enlarge x4");

HEBIRUNEE -
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internal font Bx18

internal font 16x32

enlargexs

unl L 2R D

I & RS (canvas) pagel K & Bh1H %5 (active window) Ay B5 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

GBS FIRE S B

IIEEE BT S

IEEE TR

IMEFE E I B R EEIB A &
ra8871m.setTextParameter1(RA8871M_SELECT_EXTERNAL_CGROM,RA8871M_CHAR_H
EIGHT_16,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.genitopCharacterRomParameter(RA8871M_SERIAL_FLASH_SELECTO,RA8871M _
SPI_DIV4,RA8871M_GT30L24T3Y,RA8871M_BIG5,RA8871M_GT_FIXED_WIDTH);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8871m.putString(10,10,"external GT font 16x16");

IS L7 IRES
e T RS

RAiO TECHNOLOGY INC. 38/99 Www.raio.com.tw



RAIO"

G TE S FERE

IMEYEE PR B R R T Al 7 5

ra8871m.setTextParameter1(RA8871M_SELECT EXTERNAL_CGROM,RA8871M_CHAR_H
EIGHT_24,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

RAS8871M _Lite

ra8871m.genitopCharacterRomParameter(RA8871M_SERIAL_FLASH_SELECTO,RA8871M _
SPI_DIV4,RA8871M_GT30L24T3Y,RA8871M_BIG5,RA8871M_GT_VARIABLE_WIDTH_ARIA
L);

ra8871m.putString(10,30,"external GT font 24x24 with Arial font");

ra8871m.putString(10,90,string1);

ra8871m.setTextParameter1(RA8871M_SELECT EXTERNAL_CGROM,RA8871M_CHAR_H
EIGHT_24,RA8871M_SELECT_8859 1);//cch

ra8871m.genitopCharacterRomParameter(RA8871M_SERIAL_FLASH_SELECTO,RA8871M _

SPI_DIV4,RA8871M_GT30L24T3Y,RA8871M_GB2312,RA8871M_GT_FIXED_WIDTH);
ra8871m.putString(10,150,string2);

IR

putDec()
it -
T & A E B B NS E AR B 5 AT EHEUE -
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PR FAY
void putDec(ru16 x0,ru16 y0,rs32 vaule,ru8 len,const char *flag);
28 st ]
x0 Pl oy 2= .G iifLiy
y0 e Y R
vaule g ABUE -2147483648(-2"31) ~ 2147483647(2"31-1)
len H—/J\%ETﬁZTE%iU 11)
*flag =‘n"  BURSEL
=" BUTRGEL
=" 1 IESESR
="0" : fEBHABHRR(E 0,7k M=
gl

&5 & BiEAf(canvas) page1 Ay EH15 % (active window) FyBE (5
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

I3 E SLF-IIRE S

3% E LT B

IITETE E FEFEA B Ag BN i 7R 16x32 ASCIl F &
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT _32,RA8871M_SELECT 8859 _1)://cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA KEY_DISABLE,RA8871M_TEXT WIDTH_ENLARGEMENT X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

I REUE

ra8871m.putDec(0,10,1,2,"n");
ra8871m.putDec(0,36,2147483647,11,"n");
ra8871m.putDec(0,62,-12345,10,"n");
ra8871m.putDec(0,88,-2147483648,11,"n");
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ra8871m.putDec(0,114,1,2,"-");
ra8871m.putDec(0,140,2147483647,11,"-");
ra8871m.putDec(0,166,-12345,10,"-");
ra8871m.putDec(0,192,-2147483648,11,"-");

ra8871m.putDec(SCREEN_WIDTH/2,10,1,2,"+");
ra8871m.putDec(SCREEN_WIDTH/2,36,2147483647,11,"+");
ra8871m.putDec(SCREEN_WIDTH/2,62,-12345,10,"+");
ra8871m.putDec(SCREEN_WIDTH/2,88,-2147483648,11,"+"),

ra8871m.putDec(SCREEN_WIDTH/2,114,1,2,"0");
ra8871m.putDec(SCREEN_WIDTH/2,140,2147483647,11,"0");
ra8871m.putDec(SCREEN_WIDTH/2,166,-12345,10,"0");
ra8871m.putDec(SCREEN_WIDTH/2,192,-2147483648,11,"0");

HEBIRUNEE -

1 +1

2147483847 +2147483647
-12345
-2147483648
01
2147483647 02147483847
-12345 -000012345
-2147483648 -2147483648

putFloat()
AL
£ AT SR & N EE E AR B 5 AR -

SRR

void putFloat (ru16 x0,ru16 yo0, vaule,ru8 len, ru8 precision,const char *flag);

S8 st
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x0 & FE X R A
y0 e A ElREAE
vaule gy A\ {8 (3.4E-38 ~ 3.4E38)
len B/ NS TR (1~11)
precision /NECREE B SRR AL T E(1~4 fir)
*flag =‘n"  EBUREEG
=7 BUREEL
=“+" g IEESE
=“0" : {ERAvEEERT 0, IFmIZE A

= -
Ry TSR SR B A

gl

5k & RiiEAfi(canvas) page1 H EE 7 &5 (active window) 5y EE (£
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

IESETE ST IRE 2B

I E X FBRE

IITEFE E IR A B dg B &7 16x32 ASCIl &
ra8871m.setTextParameter1(RA8871M_SELECT INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT 32,RA8871M_SELECT 8859 1)://cch
ra8871m.setTextParameter2(RA8871M_TEXT FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT WIDTH_ENLARGEMENT X1,
RA8871M_TEXT_HEIGHT ENLARGEMENT_X1);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

IEREUE

ra8871m.putFloat
ra8871m.putFloat
ra8871m.putFloat
ra8871m.putFloat

0,10,1.1,7,1,"n");
0,36,483647.12,11,2,"n");
0,62,-12345.123,11,3,"n");
0,88,-123456.1234,11,4,"n");

o~ o~ o~ o~

ra8871m.putFloat(0,114,1.1234,7,1,"-");
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ra8871m.putFloat(0,140,483647.12,11,2,"-");

ra8871m.putFloat(0,162,-12345.123,11,3,"-");
ra8871m.putFloat(0,192,-123456.1234,11,4,"-");

RA8871M_Lite

ra8871m.putFloat(SCREEN_WIDTH/2,10,1.1,7,1,"+");
ra8871m.putFloat(SCREEN_WIDTH/2,36,483647.12,11,2,"+");
ra8871m.putFloat(SCREEN_WIDTH/2,62,-12345.123,11,3,"+");
ra8871m.putFloat(SCREEN_WIDTH/2,88,-123456.1234,11,4,"+");

ra8871m.putFloat(SCREEN_WIDTH/2,114,1.1,7,1,"0");
ra8871m.putFloat(SCREEN_WIDTH/2,140,483647.12,11,2,"0");
ra8871m.putFloat(SCREEN_WIDTH/2,162,-12345.123,11,3,"0");
ra8871m.putFloat(SCREEN_WIDTH/2,192,-123456.1234,11,4,"0");

HEBIRUNEE -

: [ | +1.1

483647.12 +483847.12

-12345.123 -12345.123

123456. 1234 -123458. 1234
00001. 1
00483847. 12
-012345. 123

1234586.1234 -123468. 1234

putHex()

ft
A A PO R B A R

PR FAY
void putHex(ru16 x0,ru16 y0,ru32 vaule,ru8 len,const char *flag);
28 EE!
x0 e b X AR
y0 Y R
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vaule i AB{E 0x00000000~0xffffffff
len B/ NEURLTT#(1~10)
*flag =‘n" I BURSEL

=@ ERElEGH Ox {EEBHEE
=“0" : {EBABHEEA 0,3 FMZE
=“x"  iRElGE Ox {EABIEE > #H O

g

&5 & BiEAf(canvas) page1 Ay EH15 % (active window) FyBE (5
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

IESETE ST IRE S B

I E X FBRE

IITEFEE IR A B dg B &7 16x32 ASCIl &
ra8871m.setTextParameter1(RA8871M_SELECT INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT 32,RA8871M_SELECT 8859 1)://cch
ra8871m.setTextParameter2(RA8871M_TEXT FULL_ALIGN_DISABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT WIDTH_ENLARGEMENT X1,
RA8871M_TEXT_HEIGHT ENLARGEMENT_X1);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

B EE

ra8871m.putHex(10,10,1,4,"n");
ra8871m.putHex(10,36,255,6,"n");
ra8871m.putHex(10,62,0xa7c8,6,"n");
ra8871m.putHex(10,88,0xdd11ff55,10,"n");

ra8871m.putHex(10,114,1,4,"0");
ra8871m.putHex(10,140,255,6,"0");
ra8871m.putHex(10,166,0xa7c8,6,"0");
ra8871m.putHex(10,192,0xdd11ff55,10,"0");

ra8871m.putHex(SCREEN_WIDTH/2,10,1,4,"#");
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ra8871m.putHex(SCREEN_WIDTH/2,36,255,6,"#");

ra8871m.putHex(SCREEN_WIDTH/2,62,0xa7c8,6,"#");
ra8871m.putHex(SCREEN_WIDTH/2,88,0xdd11ff55,10,"#");

RA8871M_Lite

ra8871m.putHex(SCREEN_WIDTH/2,114,1,4,"X");
ra8871m.putHex(SCREEN_WIDTH/2,140,255,6,"x");
ra8871m.putHex(SCREEN_WIDTH/2,166,0xa7¢8,6,"x");
ra8871m.putHex(SCREEN_WIDTH/2,192,0xdd11ff55,10,"x");

HEBIRUNEE -

dd11ff55 Ozxdd11ffED

pon1 D=z01
poooff 0x00ff
00z7c8 Oxa7c8
00dd11f£Es 0zdd11ffEb
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RA8871M_Lite

FE 6 F 4@ E (Geometric Draw)

PRE STk
drawLine() tgtlay
drawSquare() b BIET
drawSquareFill() ta BRI
drawCircleSquare() tetlEmEY
drawCircleSquareFill() te BB BT
drawTriangle() tatl — Al
drawTriangleFill() da Bl — AR g
drawCircle() tatlEy
drawCircleFill() el B IE R
drawEllipse() tatUEE
drawEllipseFill() b BUS Bl HEC

= -

2% RA8871M Arduino Wire Sketch.jpg 243 [E =[{{$% Figure A-1 -

drawLine()

ft

£ & HiEEAfi(canvas)HY G B (active window) NHI(LETE

TE M BLse Hlam o

EEURAY -
void drawLine(ru16 x0, ru16 yO0, ru16 x1, ru16 y1, ru16 color);
28 st A
x0 % 1 B X A
y0 F1EREY AR
x1 % 2 2L X Gl
y1 %5 2 8L Y gl
color =% EBE 1 (RGB565)

HH -

ra8871m.drawLine(20,20,SCREEN_WIDTH-20,SCREEN_HEIGHT-20,COLOR65K_RED);

RAiO TECHNOLOGY INC.
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ra8871m.foreGroundColor16bpp(COLOR65K_LIGHTRED);
ra8871m.drawLine(SCREEN_WIDTH-50,50,50,SCREEN_HEIGHT-50);

RA8871M_Lite

HEBIRUNEE -

drawSquare()

ft
FEE T A (canvas i E B 511 (active window I FERFE ERIBAA BB, -

EEURAY -
void drawSquare(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 color);
S S0
x0 % 1 B X A
y0 1R AR
x1 % 2 B X sl A
y1 %5 2 8L Y gl
color s EEA T (RGB565)

HH -
ra8871m.drawSquare(20, 20, SCREEN_WIDTH-20, SCREEN_HEIGHT-20,
COLORG65K_GRAYSCALEZ23);

drawSquarefFill()
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ft
FE T A canvas);E B 511 (active window )R 6 R4 BB A0 -

RA8871M_Lite

EEURAY -
void drawSquareFill(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 color);
28 st ]
x0 % 1 B X Bl A
y0 1R AR
x1 % 2 B X sl A
y1 %5 2 8L Y gl
color =% EBE 1 (RGB565)

HH -
ra8871m.drawSquareFill(50,50,SCREEN_WIDTH-50,SCREEN_HEIGHT-50,
COLORG65K_GREEN);

ERIRUEE -

drawCircleSquare()

R
1EEHEAR (canvas)yEEh1H 25 (active window) (T 245 & W B4 LB 45T

R
void drawCircleSquare(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 xr, ru16 yr, ru16 color);

2 st
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x0 551 B X R
y0 51 ERY R
x1 55 2 Bh X il R
y1 52 B8 Y R
Xr B[ 7K

yr Bl = H K

color =% EBH 1 (RGB565)

HH -
ra8871m.drawCircleSquare(20,20,SCREEN_WIDTH-20, SCREEN_HEIGHT-20, 20, 20,
COLORG65K_BLUEZ2);

drawCircleSquareFill()

AL :
FE A AT (canvas)HY B & (active window)PIHI(E RS E Wi 48 B A AR IR -
ERBRAY -
void drawCircleSquareFill(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 xr, ru16 yr, ru16 color);
ZH s A
x0 55 1 6 X A
y0 51 BEY gl
x1 55 2 Bk X gl
y1 552 BEY gl
Xr Bl 7K
yr Bl EREE
color s EEAT(RGBS65)

=l -
ra8871m.drawCircleSquareFill(50,50, SCREEN_WIDTH-50, SCREEN_HEIGHT-50, 10, 10,
COLORG65K_BLUE);

ERIRUEE -
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drawTriangle()
il -
£ & RIE AT (canvas) /Bl E (active window) NV IE S E — G = A -

PR FAY
void drawTriangle(ru16 x0,ru16 y0,ru16 x1,ru16 y1,ru16 x2,ru16 y2,ru16 color);
28 st ]
x0 % 1 B X Bl A
y0 1R AR
x1 % 2 B X Sl A
y1 % 2 Bh Y Bl AR
x2 % 3 B X A
y2 % 3L Y Hli AR
color =% E A 1 (RGB565)
gl

ra8871m.drawTriangle(160,20,300,200,50,220,COLOR65K_MAGENTA);

drawTriangleFill()
f -
i HiEAR (canvas )i EE 1R 25 (active window) AT B 45 TE = Bh4g B = f UL o

ERBRAY -
void drawTriangleFill(ru16 x0,ru16 y0,ru16 x1,ru16 y1,ru16 x2,ru16 y2,ru16 color);
28 S
x0 51 B X
y0 551 BEY gl
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RA8871M_Lite

x1 55 2 B X il A

y1 552 BEY difi A

X2 55 3 B X il AT

y2 55 3 BEY il A
color e EBHE(RGBS65)

HH -
ra8871m.drawTriangleFill(160,50,250,180,70,200,COLOR65K_LIGHTMAGENTA);

ERIRUEE -

drawCircle()
il -
FE A AT (canvas)HY G B & (active window) HI(EREE T L #4a 2UE -

BRERRE Y
void drawCircle(ru16 x0,ru16 y0,ru16 r,ru16 color);
28 st
x0 LR X R ARE
yo0 SR Y i REARE
r FE
color s EEAT(RGBS65)
#p -

ra8871m.drawCircle(SCREEN_WIDTH/2,SCREEN_HEIGHT/2,80,COLORG5K_YELLOW);

drawCircleFill()

ft
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£ & TEE A (canvas)i Y S B i 2 (active window)AII{EETE E HCakh 48 B RIFECH; -

RA8871M_Lite

EEURAY -
void drawCircleFill(ru16 x0,ru16 y0,ru16 r,ru16 color);
28 st A
x0 o X il REAE
y0 LB Y A
r T
color =% EBH 1 (RGB565)
g :

ra8871m.drawCircleFill(SCREEN_WIDTH/2,SCREEN_HEIGHT/2,50,COLOR65K_LIGHTYELL
ow);

ERIRUEE -

drawEllipse()

it -
& R EAT (canvas) Y EE 57 25 (active window) AHIEREFEE Ll Rhsa BUEE -
BRERRE Y
void drawEllipse(ru16 x0,ru16 y0,ru16 xr,ru16 yr,ru16 color);

ZH st

x0 LR X A ARE

y0 SR Y i REARE

Xr TP
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yr EEIER
color s EEHT(RGBS65)

Hp
ra8871m.drawEllipse(SCREEN_WIDTH/2,SCREEN_HEIGHT/2,50,80,COLOR65K_CYAN);
drawEllipseFill()

ft
FEE T i (canvas Y E B 511 (active window) P ) FERH 2.0 B4 T B EIL -

PR FAY
void drawEllipseFill(ru16 x0,ru16 y0,ru16 xr,ru16 yr,ru16 color);
28 st ]
x0 G X R A
y0 LB Y Bl RE A
xr KRR
yr == H K
color =% EBE 1 (RGB565)
#p

ra8871m.drawEllipseFill(SCREEN_WIDTH/2,SCREEN_HEIGHT/2,30,50,COLOR65K_LIGHTC
YAN);

HEBIRUNEE -
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% 7% BTE

Block Transfer Engine /Z(iil 2D fIZELhRES (2 > $2ft 7 PR ERAYEC IR A B (X UE S iR
BAgHVE GRS - B (1bpp)EHREAK CEERHER CulE NI R e BUE R (1 > BRRREIRIE
FEAE LA L EDRE -

RA8871M_Lite

FOEURHEIREEE R - AR MPU S5 ARVEREASER > 5t o] DUB BB SR B &
AT ERHIT R > B TR ERUR —(He REEFFRE(RAN) - BrSA S BE G R S E)
RRHVRER » ERAVCRBL AT R AT RERERE ARTRAV ST EE G R E A E R
RRCIEAGET > SLE AR E e RIEEE R RS - WRAEE AT RE L ERE TR
Yy elfiE G > RIS R E GBI > BT ARG 2] RAFAVBURRCR - B Al LUERE BTE TIREAYHY
Bh - (8 I T AR e e B 2 48 MPU 71 = DMA 7Ry G B AZPERURERECERS > 241%
F{# ] BTE memory copy FYLHRERF B 1R BURIE FIRDR S HYECIRAS - Wb nl DU B A A BT
B

BRER ST DIRE AT LA 0 B¢ 1 fYEE R s eV s - it MPU YA ROM 2 AR

(Y > E /R 512Kbyte - 415 16bpp [E G EEE AL 1bpp (YIS TF1E] MPU ROM » gt H]

LUV 16 iV EHE R - G & AR 647128 RS IVET 0~9 RINETT » BT LUR 2 L6 5
TG EEARE 1bpp M EDE - fEHE MPU ROM » #R1%3%#% BTE color expansion LgEiss+

BB AR -

BEHR B A AT R SR8 6 F 2 T DA R~ 8%8 B 16*16 HI (LB {(16bpp) » HRsei Fs izt
T -

FEFAHREEECIRY BTE IURE » 5525 DL FAVERIAVERD - &2 2 RABBTIM HYMfLE -

PRE s A
bteMemoryCopy() AL IR RS BB B AL
bteMemoryCopyWithROP() SUITE RS BRI B e
bteMemoryCopyWithChromaKey() | SC1EF8 HiE & B AL I 2B 1A R (0
bteMpuWriteWithROP() MPU 53 A\ S5 el R Ae g iR H (2 B

fE$t > Byte #%=()
bteMpuWriteWithROP() MPU 53 A\ S5 el R pe g iR H (2 B

f5#f - Word #£5X)
bteMpuWriteWithROP() MPU 535 A\ S5 Baal (R As HE iR
bteMpuWriteWithChromaKey() MPU 55 A S 2 0g BB (S RiE T

#1 - Byte #8=\)
bteMpuWriteWithChromaKey() MPU 55 A S 2 0s B I (S RdE T
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RA8871M_Lite

£t > Word £%=X)

bteMpuWriteWithChromaKey()

MPU 55 A 885 3117 2B B BH (1

bteMpuWriteColorExpansion()

MPU & ARSI E e Gl 7o (2 RS
5)

bteMpuWriteColorExpansion()

MPU 55 A Bl s TBR (udf e

bteMpuWriteColorExpansionWith
ChromaKey()

MPU %5 A Bl #0072 (i e B 2 A ]
O(EBIETE)

bteMpuWriteColorExpansionWith
ChromaKey()

MPU %5 A BHgall #0072 (i 7o B 2 i B ]
&

btePatternFill()

B

btePatternFillWithChromaKey()

Btk G E T B RS A B

=

2% RA8871M Arduino Wire Sketch.jpg #2453 [E E[{$% Figure A-1 -

bteMemoryCopy()

fi

AT AT EE AT BLEAR R Y RO IR RS BB i L B

BRERAY

void bteMemoryCopy(ru32 s0_addr, ru16 sO_image_width, ru16 s0_x, ru16 s0_y, ru32
des_addr, ru16 des_image_width, ru16 des_x, ru16 des_y, ru16 copy_width, ru16

copy_height);

S s
s0_addr IR EATHYFC R RS LG L
sO_image_width | RFEAMNVEGLEREEE

sO_x AR EMRAEEA _EHY X fl g

sO_y AEEHRAEEA Y Y Sl

des_addr H 8yt =AY EC R AR 4G L

des_image_width | B BRI REBE G EE

des_x H Ayt el g AT AT X il R A
des_y H At E G AT E AT EAY Y il e A
copy_width R G
copy_height R G =
=
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[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

RA8871M_Lite

SR ¢
Pic16bpp_word.bmp

PATT s B A = A TR JeiEiiEl 5 1507 16bpp f&3(pic16bpp_word.h) - i H f1 S FFE (A -

#p -

115k E R AT (canvas) page1 HYE B 17 %S (active window) FyE:
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

115k E R AT (canvas) page2 HYE B % (active window) 54l
ra8871m.canvasimageStartAddress(PAGE2_START_ADDR);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_RED);

1155 N EG:850% 2 E RiiEAT page2 fRENL &
ra8871m.putPicture_16bpp(0,0 ,128,128,pic16bpp_word);

I A58 B E R fi(canvas) pagel {5/ E L E
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_ENABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

RAiO TECHNOLOGY INC. 56/99 Www.raio.com.tw



RAIO"

ra8871m.putString(0,0,"BTE memory copy,copy page2 picture to page1 display");

RA8871M_Lite

1115 %4 page2 E A (AR EGEIEF A pagel =41 ( HHIHE)
ra8871m.bteMemoryCopy(PAGE2_START _ADDR,SCREEN_WIDTH,0,0,PAGE1_START_AD
DR,SCREEN_WIDTH, 50,100,128,128);

ra8871m.bteMemoryCopy(PAGE2_START _ADDR,SCREEN_WIDTH,0,0,PAGE1_START_AD
DR,SCREEN_WIDTH, 50+128,100,128,128);

HEBIRUNEE -

BTE memory copy.copy pageZ picture to pa
gel display

bteMemoryCopyWithROP()

A
BT TEAT N B EAT LA AR R A B E S B A R RS -

PR FAY

void bteMemoryCopy WithROP (ru32 s0_addr, ru16 s0_image_width, ru16 sO_x, ru16 s0_y,
ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16 des_y, ru16 copy_width, ru16
copy_height, ru8 rop_code);

2 & AH
sO_addr AIREC R ARG IR
s0_image_width | ZRFELIER G HE
s0_x ARG X A B
sO_y ARG Y BHEEARA B
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RA8871M_Lite

des_addr

H #yhEC A EEAa AL

des_image_width

HAvthEC e R

des_x H it X Ef i B

des_y H Y Y SRR
copy_width R G
copy_height R G =
rop_code AR E RS

RA8871M_BTE_ROP_CODE_0

( Blackness )
RA8871M_BTE_ROP_CODE_1
~S0 - ~S1 or~ (S0+S1)
RA8871M_BTE_ROP_CODE_2
~S0 - $1
RA8871M_BTE_ROP_CODE_3
~S0
RA8871M_BTE_ROP_CODE_4
SO - ~S1
RA8871M_BTE_ROP_CODE_5
~S1
RA8871M_BTE_ROP_CODE_6
S0”S1
RA8871M_BTE_ROP_CODE_7
~S0+~S1or~ (S0 - S1)
RA8871M_BTE_ROP_CODE_8
SO - $1
RA8871M_BTE_ROP_CODE_9
~(S0%S1)
RA8871M_BTE_ROP_CODE_10
S1
RA8871M_BTE_ROP_CODE_11
~S0+S1
RA8871M_BTE_ROP_CODE_12
SO
RA8871M_BTE_ROP_CODE_13
S0+~S1
RA8871M_BTE_ROP_CODE_14
S0+S1
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RA8871M_BTE_ROP_CODE_15
( Whiteness )

=
[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

SR ¢
Pic16bpp_word.bmp

PATR sE s A = A TR JeiEiiEl 5 450 16bpp f&3(pic16bpp_word.h) - 3ifi H B S FFE (A -
HB -

I & RS (canvas) pagel Y &8l 25 (active window) Ay B5 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

IS NF-E8 2 EHIEAT pagel fEELE
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.putString(0,0,"BTE memory copy with ROP, copy page2 picture to page1 display");

1115 %4 page2 A1 (AR [E{G EiE L page1 A7 (H YY) EHEEE IR 5 A pagel E41 HAYM
ra8871m.bteMemoryCopyWithROP(PAGE2_START ADDR,SCREEN_WIDTH,0,0,PAGE1_ST
ART_ADDR,SCREEN_WIDTH,50,100,PAGE1_START ADDR,SCREEN_WIDTH,
50,100,128,128,RA8871M_BTE_ROP_CODE_1);

ra8871m.bteMemoryCopyWithROP(PAGE2_START ADDR,SCREEN_WIDTH,0,0,PAGE1_ST
ART_ADDR,SCREEN_WIDTH,(50+128),100,PAGE1_START ADDR,SCREEN_WIDTH,
(50+128),100,128,128,RA8871M_BTE_ROP_CODE_2);
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RA8871M_Lite

HERIRUNEE -

BTE memory copy with ROP, copy pageZ pic
ture to pagel display

bteMemoryCopyWithChromaKey()

ft
T S A T S R W SRS R B €

PR FAY

void bteMemoryCopyWithChromaKey(ru32 s0_addr, ru16 sO_image_width, ru16 sO_x, ru16
s0_y, ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16 des_y, ru16 copy_width, ru16
copy_height, ru16 chromakey_color);

2 A
sO_addr AIREC TR ARG HE
s0_image_width | ZRFELIER G HE
s0_x ARG X AR
sO_y ARG Y BEEARA
des_addr SRR craaEiiAzln
des_image_width | VLIRS (R & e
des_x H 3t X R A
des_y H Y Sl A B
copy_width R G
copy_height EEIE G =
chromakey_color | iBHH (i

= -
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[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

RA8871M_Lite

SR ¢
Pic16bpp_word.bmp

PATT s B A = A TR JeiEiiEl 5 1507 16bpp f&3(pic16bpp_word.h) - i H f1 S FFE (A -

#p -

115k E R AT (canvas) page1 HYE B 17 %S (active window) FyE:
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

IS N\F-E8 2 EHIEAT pagel fEELE
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8871m.putString(0,0,"BTE memory copy with ChromaKey, copy page2 picture to page1
display");

IIHE 5 page2 AT (R )Y ] (G 85 I RIS A A B 85 5 A page 41 HEtiis E i &
ra8871m.bteMemoryCopyWithChromaKey(PAGE2_START_ADDR,SCREEN_WIDTH,0,0,
PAGE1_START_ADDR,SCREEN_WIDTH,50,100,128,128,0xf800);

ra8871m.bteMemoryCopyWithChromaKey(PAGE2_START_ADDR,SCREEN_WIDTH,0,0,
PAGE1_START_ADDR,SCREEN_WIDTH,50+128,100,128,128,0xf800);

HEBIRUNEE -
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BTE memory copy with ChromaKey, copy pag
e2 picture to pagel display

bteMpuWriteWithROP()

AL
MPU(Source0)i£ 48 BTE EAEE1Ti(Source )15 7E i bE (TR TR 55 A H B EAT
(Destination) -

PR FAY

void bteMpuWriteWithROP(ru32 s1_addr,ru16 s1_image_width,ru16 s1_x,ru16 s1_y,ru32
des_addr,ru16 des_image_width,ru16 des_x,ru16 des_y,ru16 width,ru16 height,ru8
rop_code,const unsigned char *data);

void bteMpuWriteWithROP(ru32 s1_addr,ru16 s1_image_width,ru16 s1_x,ru16 s1_y,ru32
des_addr,ru16 des_image_width,ru16 des_x,ru16 des_y,ru16 width,ru16 height,ru8
rop_code,const unsigned short *data);

void bteMpuWriteWithROP(ru32 s1_addr,ru16 s1_image_width,ru16 s1_x,ru16 s1_y,ru32
des_addr,ru16 des_image_width,ru16 des_x,ru16 des_y,ru16 width,ru16 height,ru8 rop_code);

2 A
s1_addr Source1 ECEASEELAMHE
s1_image_width | Sourcel sCIEASH R EE
s1 x Source1 X g 2
s1.y Source1'Y Hifj A1
des_addr H (A ) s IR RS e aa b ik
des_image_width | BN (EAR )RS EEE
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des_x H Ayt X e
des_y H Y3 Y iy R A
width BANEGEE
height BHANE G S
rop_code e 1 TR

RA8871M_BTE_ROP_CODE_0

( Blackness )
RA8871M_BTE_ROP_CODE_1
~S0 - ~S1 or~ (S0+S1)
RA8871M_BTE_ROP_CODE_2
~S0 - $1
RA8871M_BTE_ROP_CODE_3
~S0
RA8871M_BTE_ROP_CODE_4
SO - ~S1
RA8871M_BTE_ROP_CODE_5
~S1
RA8871M_BTE_ROP_CODE_6
S0”S1
RA8871M_BTE_ROP_CODE_7
~S0+~S1or~(S0-S1)
RA8871M_BTE_ROP_CODE_8
SO - $1
RA8871M_BTE_ROP_CODE_9
~(S07S1)
RA8871M_BTE_ROP_CODE_10
S1
RA8871M_BTE_ROP_CODE_11
~S0+S1
RA8871M_BTE_ROP_CODE_12
SO
RA8871M_BTE_ROP_CODE_13
S0+~S1
RA8871M_BTE_ROP_CODE_14
S0+S1
RA8871M_BTE_ROP_CODE_15
( Whiteness )
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*data FEfE3 (Byte =¢ Word =)

= -

BTE &1 MPU %5 A5 HEIRYTNAE SO(Source0) = MPU 55 A 853 -
S1(Source1):% 7€ 1] LLEL Des(destination)fH[E] -

fEFE SN > SRR A IS S A G -

[ 583 (] Image_Tool_v1.1.0.10 [& G T 2 -

SR ¢
Pic16bpp_byte.omp

Pic16bpp_word.bmp

-

DU i 2o A PR S iHALE] | 72 Ry 16bpp #%3(pic16bpp_byte.h - pic16bpp_word.h) > 3ifi H
BEEREANA -

#p -

I35 B &4 (canvas) pagel AV EEI{H &5 (active window) & EE (1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

I A\ FE 2 ERiHEM pagel 5 EME
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK):
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ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_ENABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"BTE MPU write with ROP, write picture to page1, format byte");

I MPU(Source0)%3 A\ B#5 %1 BTE 5 2B =1 (page 1 5 E M ERBIEHER

1% %5 A HHth 47 (page)
ra8871m.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50,100,PAGE1_ST
ART_ADDR,SCREEN_WIDTH,50,100,128,128,RA8871M_BTE_ROP_CODE_4,pic16bpp_byt
e);
ra8871m.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50+128,100,PAGE
1_START_ADDR,SCREEN_WIDTH,50+128,100,128,128,RA8871M_BTE_ROP_CODE_6,pic
16bpp_byte);

HEBIRUNEE -

BTE MPU write with ROP, write picture to
pagel, format byte

I & RS (canvas) pagel K & Bh1H %5 (active window) Ay B5 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);
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IS NF-E8 2 EHIEAT pagel fEELE
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8871m.putString(0,0,"BTE MPU write with ROP, write picture to page1, format word");

I MPU(Source0)53 A% 4 BTE 5 |2 BiACRE A (page 5 E i B EE

1% 55 A B AT (page1)
ra8871m.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50,100,PAGE1_ST
ART_ADDR,SCREEN_WIDTH,50,100,128,128 RA8871M_BTE_ROP_CODE_7,pic16bpp_wor
d);

ra8871m.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50+128,100,PAGE
1_START_ADDR,SCREEN_WIDTH,50+128,100,128,128,RA8871M_BTE_ROP_CODE_8,pic
16bpp_word);

HEBIRUNEE -

BTE MPU write with ROP, write picture to
pagel, format word

bteMpuWriteWithChromaKey()

ft
MPU 358 BTE S0 Bl 204 77 A 81 H 03 o

PR FAY
void bteMpuWriteWithChromaKey(ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16
des_y, ru16 width, ru16 height, ru16 chromakey_color, const unsigned char *data);
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void bteMpuWriteWithChromaKey(ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16
des_y, ru16 width, ru16 height, ru16 chromakey_color, const unsigned short *data);

void bteMpuWriteWithChromaKey(ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16
des_y, ru16 width, ru16 height, ru16 chromakey_color);

S8 & AH
des_addr H st (E AR ) R AS 4t ik
des_image_width Huh(E )L B S
des_x H Y3 X iy R A
des_y H Y oy R A
width A EG R
height HARE G S
chromakey_color FEIHEEE
*data EEE Sk

=
e St e, R G n AR A G s -

[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

SR ¢
Pic16bpp_byte.omp

=

O

Pic16bpp_word.bmp
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LT 515 FF 5 042 TS 1 1 16bpp 442X (pic16bpp_byte.h » pic16bpp_word.h) » i Fl
AT -

#p -

I & RS (canvas) pagel K & Bl 25 (active window) Ay B5 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

IS N\F-EB 2 EHIEAT pagel fEELE
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8871m.putString(0,0,"BTE MPU write with Chroma Key, write picture to page1, format
byte,word");

/I MPU %5 A 83575 4% BTE *EIH IR 2815 A Hiyith =1 (page).
ra8871m.bteMpuWriteWithChromaKey(PAGE1_START _ADDR,SCREEN_WIDTH,
50,100,128,128,0xf800,pic16bpp_byte):
ra8871m.bteMpuWriteWithChromaKey(PAGE1_START _ADDR,SCREEN_WIDTH,
50+128,100,128,128,0xf800, pic16bpp_word);

HEBIRUNEE -

BTE MPU write with Chroma Key, write pic
ture to pagel, format byte,word
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RA8871M_Lite

ft
MPU 55 A 1bpp (B4 548 BTE B i 4 75 A5 H s A b -

PR FAY

void bteMpuWriteColorExpansion(ru32 des_addr, ru16 des_image width, ru16 des_x, ru16
des_y, ru16 width, ru16 height, ru16 foreground_color, ru16 background_color, const unsigned
char *data);

void bteMpuWriteColorExpansion(ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16
des_y, ru16 width, ru16 height, ru16 foreground_color, ru16 background_color);

28 & AH
des_addr H Yt (E A ) B AS 4t ik

des_image_width Hh(E )L B S

des_x H Y3t X iy R A

des_y SRz @ iAoy

width HANEGEE

height HAREG S
foreground_color fEERTS
background_color | fEEE &

*data Higtadt (Byte 1830)

=
e st B SRR (L& A LIS S ARG RS -
[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

PR sE B A2 oA TR el E A 18 R 1bpp fgx((bw.h) > 31 H BE ERE A -
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#p -

I & RS (canvas) pagel Y & Bh1H %5 (active window) Ay B 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

RA8871M_Lite

IS N\F-EB 2 EHIEAT pagel fEELE
ra8871m.textColor(COLOR65K_WHITE,COLORG65K_BLACK);
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_ENABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"BTE MPU write with color expansion, write black and white picture data
to page1");

IIMPU %5 A 1bpp [E #5151 BTE $UTEACIRR & A £ HiViEAm
ra8871m.bteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WIDTH,50,100,128,
128,COLOR65K_BLACK,COLOR65K_WHITE,bw);
ra8871m.bteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WIDTH,50+128,100,
128,128, COLOR65K_WHITE,COLOR65K_BLACK,bw);

HEBIRUNEE -

BTE MPU write with color expansion, writ
e black and white picture data to pagel
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bteMpuWriteColorExpansionWithChromaKey()

ft
MPU 55 A 1bpp [Ei(& i 48 BTE B R /208 &5 B (080 A B s A i -

PR FAY
void bteMpuWriteColorExpansionWithChromaKey(ru32 des_addr, ru16 des_image_width, ru16
des_x, ru16 des_y, ru16 width, ru16 height, ru16 foreground_color, ru16 background_color,

const unsigned char *data);

void bteMpuWriteColorExpansionWithChromaKey(ru32 des_addr, ru16 des_image_width, ru16
des_x, ru16 des_y, ru16 width, ru16 height, ru16 foreground_color, ru16 background_color);

S8 & AH
des_addr H Yt (E A ) B AS 4t ik

des_image_width Hh(E )L B S

des_x H Y3t X iy R A

des_y SRz @ iAoy

width A EG R

height HAREG S
foreground_color fo EEHA R
background_color | {5 EEHHE R

*data Higtadt (Byte 1530)

=

foreground_color #1 background_color pAZEE% T By [5]BE (o s -
RS E - PR A E O DI A RS -

[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -
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PR s B A2 oA TR el E A 18 R 1bpp fgx((bw.h) > i H A& B2 -

#p -

I & RS (canvas) pagel K & Bl 25 (active window) Ay B5 1
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

IS N\F-EB 2 EHIEAT pagel fEELE
ra8871m.textColor(COLOR65K_WHITE,COLORG65K_BLACK);

ra8871m.putString(0,0,"BTE MPU write with color expansion with chroma key, write black and
white picture data to page1");

/IMPU Z5 A 1bpp [El G855 BTE $UTERCRERE & RIgE SEOH A2 HH

&= AR ENLE
ra8871m.bteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADDR,SCREEN_WID
TH,50,100,128,128, COLOR65K_BLACK,COLOR65K_WHITE,bw);

ra8871m.bteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADDR,SCREEN_WID
TH,50+128,100,128,128,COLOR65K_WHITE,COLOR65K_BLACK,bw);

HEBIRUNEE -

BTE MPU write with color expansion with
chroma key, write black and white pictur
e data to pagel
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btePatternFill()

A
{50 R A e (e SRR cE B A B

PR FAY
void btePatternFill(ru8 p8x8or16x16, ru32 s0_addr, ru16 sO_image_width, ru16 s0_x, ru16 s0_y,
ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16 des_y, ru16 width, ru16 height);

S s A
p8x8or16x16 BEFERRRR T, 0 = 8%8, 1=16*16
sO_addr TR & G AR (AR ) sl R Re A aa ik
sO_image_width | fEhRE GG (ER)LEE T
s0_x BRI R 5 X AR
sO_y BRI R Y Eh AT
des_addr H (B 10 sl B Al ettt
des_image_width H i (E A ) R e e
des_x H 525 X dliEn e i
des_y HEUHFZ 5 Y Sl dn e
width TR EIR R
height B S I S

=
BB B e TR T AR e ErysCiEae it -
[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

SR ¢
pattern6.omp

pattern11.bmp
}

DU i 2o A PR S e | 72 By 16bpp f&3(pattern6.h - pattern11.h),31f H &5 FIfe A -

#p -
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
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ra8871m.activeWindowXY(0,0);

ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

RA8871M_Lite

I B R 2IFEEHY patternt SR AGE BE
ra8871m.canvasimageStartAddress(PATTERN1_RAM_START_ADDR);
ra8871m.canvasimageWidth(16);

ra8871m.activeWindowXY(0,0);

ra8871m.activeWindowWH(16,16);
ra8871m.putPicture_16bpp(0,0,16,16,pattern6);

I B R 2IHEEHY pattern2 SCiEAG & BE
ra8871m.canvasimageStartAddress(PATTERN2_RAM_START_ADDR);
ra8871m.putPicture_16bpp(0,0,16,16,pattern11);

I A& IFEEHY pattern3 SCiEAG & BE
ra8871m.canvasimageStartAddress(PATTERN3_RAM_START_ADDR);
ra8871m.putPicture_16bpp(0,0,16,16,bug1);

//set canvas and active window back
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8871m.textColor(COLOR65K_WHITE,COLORG65K_BLACK);
ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch
ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_ENABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X1,
RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"BTE pattern fill, fill 16x16 pattern to page1");

ra8871m.btePatternFill(1,PATTERN1_RAM_START_ADDR,16,0,0,PAGE1_START_ADDR,SC

REEN_WIDTH, 50,80,200,64);

ra8871m.btePatternFill(1,PATTERN2_RAM_START_ADDR,16,0,0,PAGE1_START_ADDR,SC
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REEN_WIDTH, 50,160,200,64);

RA8871M_Lite

HEBIRUNEE -

BTE pattern fill, fill 16x16 pattern to
pagel

btePatternFillWithChromaKey()

ft
5 B 20 S50 (i A A I

PR FAY

void btePatternFill(ru8 p8x8or16x16, ru32 s0_addr, ru16 sO_image_width, ru16 s0_x, ru16 s0_y,
ru32 des_addr, ru16 des_image_width, ru16 des_x, ru16 des_y, ru16 width, ru16 height , ru16
chromakey_color);

2 s EA
p8x8or16x16 BEFERERR R S) 0 = 8%8, 1=16"16
sO_addr FRhR B AR (AT ) e iR As e aa i
s0_image_width | BB G (ER)LEREE
s0_x BRI R 5 X AR
sO_y BERIE AR Y Eh AT
des_addr H iy (AR )L B an
des_image_width H i (E A ) R e e
des_x H 525 X dliEn e i
des_y HEUshs25: Y dilitlaamsfe
width TR IR R

RAiO TECHNOLOGY INC. 75/99 Www.raio.com.tw



RAIO"

RA887IM_Lite
height B S I S
chromakey _color | iBEHH i

=
BB B e TR 5 AR s EryaCiRae it -
[ {585 (] Image_Tool_v1.1.0.1 [& G T 2 -

SR ¢
Bug1.bmp

i
DU sE B A 2 oA TR el E 5 18R 16bpp #82((bug1.h) » I HEEFIFEA -

#p -

ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);

ra8871m.putString(0,356,"BTE pattern fill with chroma key, fill with chroma key 16x16 pattern to
page1");

ra8871m.btePatternFillWithChromaKey(1,PATTERN3_RAM_START_ADDR,16,0,0,PAGE1_ST
ART_ADDR,SCREEN_WIDTH, 50,100,200,128,0xe8e4);

HEBIRUNEE -

pattern fill with chroma key, fill w
chroma key 16x16 pattern to pagel
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%5 8 % DMA

RA8871M f2{it " DMA ThHgE - ] DAPHRHEEEUES MERY serial flash NE{G &R > I8 AFHEE
AR - SMEHY serial flash St 13850 &P R E GEBIR RV ZE R > RV E GEBIE EEREA
1y > P&y MPU PZERY ROM #EH /Nt 512Kbyte - ARV EEIRIEHER - (KFE MPU BifikiE
R SOMHz - NSRS A K EHY BRI R Z A KR > PRIEE(E 3 ] DUgE=E(E H] DMA ZhgE -
EE R L k2] serial flash > 2R A DMA THREST T RERAVIEI 57 HY -

RA8871M_Lite

ERE stHH
setSerialFlash4BytesMode() SEE serial flash £y 4Bytes f5i=(;

dma_24bitAddressBlockMode() DMA :5H{ 24bit serial flash, & FE T

dma_32bitAddressBlockMode() DMA :5H{ 32bit serial flash, & BEE T

=

2% RA8871M Arduino Wire Sketch.jpg 243 [EE[{$% Figure A-1 -

Serial Flash J#§%,227% ArduinoDue_SpiFlashProgramWithSdCard & REEREH -
55 8 R R ER - (EE A Serial Flash f5
#%"ArduinoDue_SpiFlashProgramWithSdCard”)i5 <5 Z 11 file2sdcard” & F 5
A”All_Pic.bin” > 4 -

[ (52 B (5 Image_Tool_v1.1.0.1 [&l{5 T Bk -

setSerialFlash4BytesMode()

it -
‘= {5 A 32bit address serial flash Ff - pVEJCTFHHILGEL > 5% serial flash £ 4Bytes mode -

BRERRE Y
void setSerialFlash4BytesMode(ru8 scs_select);
S8 SR
scs_select 112 serial IFO = serial IF1
Ea

7=k serial IFO #2582 @[ » serial IF1 #3527 serial flash -

dma_24bitAddressBlockMode()

fi
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Hif5 1Y serial IF £ 24bit address serial flash 58 tH B G H#0% - IR AZFEEHYERISEAERE -

RA8871M_Lite

PR FAY
void dma_24bitAddressBlockMode(ru8 scs_selct, ru8 clk_div, ru16 x0, ru16 y0, ru16 width,
ru16 height, ru16 picture_width, ru32 addr);

Ea s
scs_selct RA8871M_SERIAL_FLASH_SELECTO

RA8871M_SERIAL _FLASH SELECT1
15£15 serial IFO =¢ serial IF1

clk_div RA8871M_SPI_DIV2
RA8871M_SPI_DIV4
RA8871M_SPI_DIV6
RA8871M_SPI_DIV8
RA8871M_SPI_DIV10
15835 SPI clock [&48E

x0 EHTEA b X e
y0 EHIEA LY e
width DMA &I EE
height DMA &5 =%
picture_width Serial flash N[E{&EE
addr Serial flash PAJ[E] {5V EE4AHIHE

HB -
DMA Tisfg o] LA T HL — B (B B - MR B A [ ERE RIS Al -

R lE G BIEE RS -

5% E & R EAR
IR EFTE (page 1 GBI &S BB
/IDMA EHY Serial Flash (N[5 A\ & R 1m1E E &I

ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0,SCREEN_WIDTH-1,SCREEN_HEIGHT-1,COLOR65K_BLUE);
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/IDMA 55 serial flash ([ 55 A& AIEATTE E EHE
ra8871m.dma_24bitAddressBlockMode(RA8871M_SERIAL_FLASH_SELECT1,RA8871M_SP
|_DIV2,0,0,BINARY_INFO[carcharge320240].img_width,BINARY _INFOJ[carcharge320240].img
_height,BINARY _INFO[carcharge320240].img_width,BINARY _INFO[carcharge320240].start_a
ddr);

ra8871m.dma_24bitAddressBlockMode(RA8871M_SERIAL_FLASH_SELECT1,RA8871M_SP
|_DIV2,0,0,BINARY _INFOJ[refrigerator_320240].img_width,BINARY _INFO[refrigerator_320240
].img_height,BINARY _INFOJrefrigerator_320240].img_width,BINARY _INFO[refrigerator_32024
0].start_addr);

ra8871m.dma_24bitAddressBlockMode(RA8871M_SERIAL_FLASH_SELECT1,RA8871M_SP
|_DIV2,0,0,BINARY_INFO[tirepressure320240].img_width,BINARY _INFO[tirepressure320240].
img_height,BINARY _INFO[tirepressure320240].img_width,BINARY _INFO[tirepressure320240]
.start_addr);

HEBIRURNEE -
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%)

Refrigerator Control

dma_32bitAddressBlockMode()

et -
IS ERY serial IF ¢ 32bit address serial flash 58 H [E #5158 AR ER S FISAEEE -

PR FAY
void dma_32bitAddressBlockMode(ru8 scs_selct, ru8 clk_div, ru16 x0, ru16 y0, ru16 width,
ru16 height, ru16 picture_width, ru32 addr);

S8 atHH
scs_selct RA8871M_SERIAL_FLASH_SELECTO
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RA8871M_SERIAL _FLASH_ SELECT1
15£15 serial IFO =¢ serial IF1

clk_div RA8871M_SPI_DIV2
RA8871M_SPI_DIV4
RA8871M_SPI_DIV6
RA8871M_SPI_DIV8
RA8871M_SPI_DIV10
15845 SPI clock [&48E

x0 & RTEAR X fh A
y0 ERIEAM LY #hAAEE
width DMA & & e
height DMA & 5 &
picture_width Serial flash NEI{GEE
addr Serial flash &G AVFELAHHE

gl

/IDMA 32bit firhikE 7~

/I'E {# FH 32bit address serial flash B > 2/ECESE serial flash £y 4Bytes mode
A AR RE K

ra8871m.setSerialFlash4BytesMode(1);

IS & AT

I PR & RIEAT (page A S & Ry Ba
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

/IDMA FEHY serial flash N[E] 555 A& RSG5 E BT
ra8871m.dma_32bitAddressBlockMode(RA8871M_SERIAL_FLASH_SELECT1,RA8871M_SP
|_DIV2,0,0,BINARY_INFO[carcharge320240].img_width,BINARY _INFOJ[carcharge320240].img
_height,BINARY _INFO[carcharge320240].img_width,BINARY _INFO[carcharge320240].start_a
ddr);

ra8871m.dma_32bitAddressBlockMode(RA8871M_SERIAL_FLASH_SELECT1,RA8871M_SP
|_DIV2,0,0,BINARY_INFOJ[refrigerator_320240].img_width,BINARY _INFOlrefrigerator_320240
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].img_height,BINARY _INFOJrefrigerator_320240].img_width,BINARY _INFO[refrigerator_32024
0].start_addr);

RA8871M_Lite

ra8871m.dma_32bitAddressBlockMode(RA8871M_SERIAL_FLASH_SELECT1,RA8871M_SP
|_DIV2,0,0,BINARY_INFO[tirepressure320240].img_width,BINARY _INFO[tirepressure320240].
img_height,BINARY _INFO[tirepressure320240].img_width,BINARY _INFO[tirepressure320240]
.start_addr);

HEBIRURNEE -

%)

Redrigerator Control

Freezer

18+
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RAS87IM _Lite
5% 9% PWM
ERE &t HH
pwm_Prescaler() TH AR E
pwm_ClockMuxReg() PWM FpAfizset PWM 5 [l DRE 28
pwm_Configuration() PWM ThaE e A5 RL
pwmO_ClocksPerPeriod() | PWMO 4l I HAR ks &3k &
pwmO_Duty() PWMO ZF {1 EEH
pwm1_ClocksPerPeriod() | PWM1 & E HAR RS = 5% E
pwm1_Duty() PWM1 Z {1 EEH

=¥ : %% RA8871M Arduino Wire Sketch.jpg #7245 [E 5ff#% Figure A-1 -

pwm_Prescaler()

il -
FRITREREE
ERBRAY -
void pwm_Prescaler(ru8 prescaler);
28 A
prescaler RA8871M_PRESCALER
=

PWMO 1 PWM1 1yE#E = Core_Freq(t%.0,#8X) / (Prescaler + 1)

pwm_ClockMuxReg()

fitt
PWM [ 58235 PWM 3 i 562

PR FAY
void pwm_ ClockMuxReg(ru8 pwm1_clk_div, ru8 pwmO_clk_div, ru8 xpwm1_ctrl, ru8
xpwm0Q_ctrl);
28 st
pwm1_clk_div PWM1 EAAFR SRR E
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RA8871M_PWM_TIMER_DIV1
RA8871M_PWM_TIMER_DIV2
RA8871M_PWM_TIMER_DIV4
RA8871M_PWM_TIMER_DIV8

pwmO_clk_div

PWMO ESHERFFRCE

RA8871M_PWM_TIMER_DIV1
RA8871M_PWM_TIMER_DIV2
RA8871M_PWM_TIMER_DIV4
RA8871M_PWM_TIMER_DIV8

xpwm?1 _ctrl

PWM1 5 [JIThREEEHE
RA8871M_XPWM1_OUTPUT_ERROR_FLAG
RA8871M_XPWM1_OUTPUT_PWM_TIMER1
RA8871M_XPWM1_OUTPUT_OSC_CLK

xpwmO__ctr

PWMO 5 [JIThsEEE1E
RA8871M_XPWMO0_GPIO_C7
RA8871M_XPWMO0_OUTPUT_PWM_TIMERO
RA8871M_XPWMO0_OUTPUT_CORE_CLK

pwm_Configuration()

HEL
PWM IThaEa% & BLFFARY

BRI

void pwm_Configuration(ru8 pwm1_inverter, ru8 pwm1_auto_reload, ru8 pwm1_start,ru8
pwmO_dead_zone, ru8 pwm0Q_inverter, ru8 pwm0_auto_reload,ru8 pwmO_start);

SH

st

pwm1_inverter

PWM1 gyt 5[]
RA8871M_PWM_TIMER1_INVERTER_OFF
RA8871M_PWM_TIMER1_INVERTER_ON

pwm1_auto_reload

PWM1 B2 B EE A i
RA8871M_PWM_TIMER1_ONE_SHOT
RA8871M_PWM_TIMER1_AUTO_RELOAD

pwm1_start

PWM1 {£ (1 5BREL
RA8871M_PWM_TIMER1_STOP
RA8871M_PWM_TIMER1_START

RAiO TECHNOLOGY INC.
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pwmO_dead_zone | PWMO 3Ll IEEZEFEA B E0E
RA8871M_PWM_TIMERO_DEAD_ZONE_DISABLE
RA8871M_PWM_TIMERO_DEAD_ZONE_ENABLE

pwmO_inverter PWMO i 7 [
RA8871M_PWM_TIMERO_INVERTER_OFF
RA8871M_PWM_TIMERO_INVERTER ON

pwmO_auto _reload | PWMO B2 H Bl 8 #& i
RA8871M_PWM_TIMERO_ONE_SHOT
RA8871M_PWM_TIMERO_AUTO_RELOAD

pwmO_start PWMO {£ 1155 EL
RA8871M_PWM_TIMERQ_STOP
RA8871M_PWM_TIMERO_START

pwm0_ClocksPerPeriod()
pwm1_ClocksPerPeriod()

il -

PWMO (i FHARIR RS = 52 E
PWM1 {6 FHARI R IR = 52 E

ERBRAY -
void pwmO_ClocksPerPeriod(ru16 clocks_per_period);
void pwm1_ClocksPerPeriod(ru16 clocks_per_period);

S8 st
clocks_per_period 51 B R 8 = (1~65535)

=
MR TE AT LIS PWM S HRivsa e - 41 E Bk 1000 - HIEE e R E(Duty cycle)r LI3H
FEnE 2 0~1000 -

pwm0_Duty()
pwm1_Duty()

HEL
PWMO FHA{LEEARE.
PWM1 ZH{EFEHIE.
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EREREY
void pwmO_Duty(ru16 duty);
void pwm1_Duty(ru16 duty);

RA8871M_Lite

S8 st e
duty AR EE

=
H{TEHA duty #iE fy clocks_per_period 5 EEATE -

HB -

IIPWM JER - 55 PR i T AR
ra8871m.pwm_Prescaler(RA8871M_PRESCALER); //if core_freq = 100MHz, pwm base clock
//=100/(3+1) = 25MHz
ra8871m.pwm_ClockMuxReg(RA8871M_PWM_TIMER_DIV4, RA8871M_PWM_TIMER_DIV4,
RA8871M_XPWM1_OUTPUT_PWM_TIMER1,RA8871M_XPWMO0O_OUTPUT_PWM_TIMERO
);
//lpwm timer clock = 25/4 = 6.25MHz

ra8871m.pwmO0_ClocksPerPeriod(1024); // pwmO0 = 6.25MHz/1024 = 6.1KHz
ra8871m.pwmO0_Duty(10);//pwmO set 10/1024 duty

ra8871m.pwm1_ClocksPerPeriod(256); // pwm1 =7.5MHz/256 = 24.4KHz
ra8871m.pwm1_Duty(5); //[pwm1 set 5/256 duty

ra8871m.pwm_Configuration(RA8871M_PWM_TIMER1_INVERTER_ON,RA8871M_PWM_T]
MER1_AUTO_RELOAD,RA8871M_PWM_TIMER1_START,RA8871M_PWM_TIMERO_DEA
D_ZONE_DISABLE ,RA8871M_PWM_TIMERO_INVERTER_ON,RA8871M_PWM_TIMERO_
AUTO_RELOAD,RA8871M_PWM_TIMERO_START);
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% 10 = Arduino SD

{5/ Arduino due 8% SD - (£ & F] LAFIFH SD R flE 7 BdgryEifras - S
[ ER (bin)iE#E PC (7] SD » 281%(# ] Arduino Due FHH{ SD RAAYE R EERE A L]

RA8871M_Lite

RA8871M L [E R -

PHE s A
sdCardShowPicture16bpp() SEH SD RAfEERE SN EIGETR I 5
AZERIESMEELE

sdCardShowPicture16bppBteMpuWri
teWithROP()

s A SD RPfE A El GBI 2
i BTE 5B RS E A 2 H A&
fitE e E

sdCardShowPicture16bppBteMpuWri
teWithChromaKey()

sE AL SD R e A E GBI A1
BTE ‘£ @ 2HE A 2 HAYHE RS
TENLE

sdCardShowPicture16bppBteMpuWri
teColorExpansion()

sr il SD RPfEEREAHY 1bpp ({58
&5 BTE MPU 55 ABABA (il 2 [
Y ATE E (L &

sdCardShowPicture16bppBteMpuWri
teColorExpansionWithChromaKey()

ar il SD RPfEEREAHY 1bpp ({58
B BTE ${TEH R ELEH R
&5 A2 HEstE e e &

= -

LRI RABIMELEY o IR 14 1E Ra8871m_Lite.cpp X » T » 5%

Ra8871m_Lite_Arduino_SD.ino - ¥ #IEE 555 FAY eS| 2 CHYERZE N -

Arduino and SD card and RA8871M $243[& » 2% RA8871MArduinoDueSD Wire Sketch.jpg =,

ff$% Figure A-2 -

[ 5 (A Image_Tool_v1.1.0.10 [&]{5: T 2 ik -

sdCardShowPicture16bpp()

fi

R AL SD RNTEERE A NEIRERE - IR AZERIEMEENE -

EBRA -

void sdCardShowPicture16bpp(unsigned short x, unsigned short y, unsigned short width,
unsigned short height, char *filename);
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28 £5tBH
X X il anmE A
y Y fifiELanmE A
width EE s
height ] 2 =
*filename ElEY A

Ep

ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

sdCardShowPicture16bpp(0,0,320,240,"carc.bin");

ERIRUEE -

sdCardShowPicture16bppBteMpuWriteWithROP()

fi
S SD R AAEIR NS - 158 BTE BUUmInE R A B A -

R
void sdCardShowPicture16bppBteMpuWriteWithROP(unsigned long s1_addr, unsigned short
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s1_image_width, unsigned short s1_x, unsigned short s1_y,

unsigned long des_addr, unsigned short des_image_width, unsigned short des_x, unsigned

short des_y, unsigned short width, unsigned short height, unsigned char rop_code, char

*filename);
2 STk
s1_addr Source1 s EAG LA HE

s1_image_width

Sourcel Gt B E HE

s1 X

Source1 X i &

s1.y

Source1'Y #iffE &

des_addr

H iy (AT B AG R Antt ik

des_image_width

H Hysth(EAR s B G s R e

des_x

H A X il R

des_y

H ALY il R

width

i

height

[ 5=

rop_code

e S R
RA8871M_BTE_ROP_CODE_0
( Blackness )
RA8871M_BTE_ROP_CODE_1
~S0 - ~S1 or~ (S0+S1)
RA8871M_BTE_ROP_CODE_2
~S0 - S1
RA8871M_BTE_ROP_CODE_3
~S0
RA8871M_BTE_ROP_CODE_4
SO - ~S1
RA8871M_BTE_ROP_CODE_5
~S1
RA8871M_BTE_ROP_CODE_6
S07S1
RA8871M_BTE_ROP_CODE_7
~S0+~S1or~(S0-S1)
RA8871M_BTE_ROP_CODE_8
SO - S1
RA8871M_BTE_ROP_CODE_9
~(S07S1)
RA8871M_BTE_ROP_CODE_10
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S1
RA8871M_BTE_ROP_CODE_11
~S0+S1
RA8871M_BTE_ROP_CODE_12
SO
RA8871M_BTE_ROP_CODE_13
S0+~S1
RA8871M_BTE_ROP_CODE_14
S0+S1
RA8871M_BTE_ROP_CODE_15
( Whiteness )

*filename l&l (G 4

= -
BTE £ MPU 535 A BB MHRIRVIRE SO0(Source0) = MPU 55 A 835 -
S1(Source1):% 7€ 1] LLEL Des(destination)fH[E] -

#p -

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch

ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X
1,RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"Read picture from sd card and write to ra8871m with BTE ROP");

sdCardShowPicture16bppBteMpuWriteWithROP(PAGE1_START_ADDR, SCREEN_WIDTH,
50,100,PAGE1_START_ADDR,SCREEN_WIDTH,50,100,128,128,RA8871M_BTE_ROP_CO
DE_3,"home.bin");

sdCardShowPicture16bppBteMpuWriteWithROP(PAGE1_START_ADDR, SCREEN_WIDTH,
50+128,100,PAGE1_START_ADDR,SCREEN_WIDTH,50+128,100,128,128, RA8871M_BTE
_ROP_CODE_6,"appli.bin");

HEBIRUNEE -
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Read picture from sd card and write to r
a8871m with BTE ROP

sdCardShowPicture16bppBteMpuWriteWithChromaKey()

ft
S0 SD RIS B RE - B4 BTE B0 G208 77 A% H A B S i -

PR FAY

void sdCardShowPicture16bppBteMpuWriteWithChromaKey(unsigned long des_addr,
unsigned short des_image_width, unsigned short des_x, unsigned short des_y, unsigned short
width, unsigned short height, unsigned short chromakey_color, char *filename);

S8 & AH
des_addr H st (E A ) R RS 4tk
des_image_width Hh(E )L B S
des_x H Y3t X iy R A
des_y SRz @ iAoy
width EEEs
height fe 2 = [
chromakey_color FEIHEEE
* filename & G 1 %

#p -
ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);
ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
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ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLORG65K_BLUE);

RA8871M_Lite

sdCardShowPicture16bpp(0,0,320,240,"carc.bin");

ra8871m.activeWindowXY(0,0);

ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8871m.textColor(COLOR65K_WHITE,COLORG65K_BLACK);

ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch

ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X
1,RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"Read picture from sd card and write to ra8871m with BTE Chroma
Key");

sdCardShowPicture16bppBteMpuWriteWithChromaKey(PAGE1_START_ADDR,SCREEN_WiI
DTH,50,100,128,128,0xf800,"home.bin");

sdCardShowPicture16bppBteMpuWriteWithChromaKey(PAGE1_START_ADDR,SCREEN_WiI
DTH,50+128,100,128,128,0xf800,"appli.bin");

HEBIRUNEE -

Read picture from sd card and write to r
a8871m with BTE Chroma Key

i
P

sdCardShowPicture16bppBteMpuWriteColorExpansion()

ft
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e HL SD RATREREHY 1bpp [E G EHE - i BTE MPU 5 ABLBA (A fisf 2= H AV EATHR E L
=,

PR FAY

void sdCardShowPicture16bppBteMpuWriteColorExpansion(unsigned long des_addr, unsigned
short des_image_width, unsigned short des_x, unsigned short des_y, unsigned short width,
unsigned short height, unsigned short foreground_color, unsigned short background_color,
char *filename);

S8 & AH
des_addr H By (EEA7 )l R AL 4Gk
des_image_width Hh(E )L B S
des_x E B3 X iy
des_y H Y e
width EEEs
height EIETEs
foreground_color JE03=yeS)
background_color | F&
* filename & G 1 %

#p -

ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

sdCardShowPicture16bpp(0,0,320,240,"refri.bin");

ra8871m.activeWindowXY(0,0);

ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8871m.textColor(COLOR65K_WHITE,COLORG65K_BLACK);

ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch

ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X
1,RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"Read picture from sd card and write to ra8871m with BTE color
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expansion");

RA8871M_Lite

sdCardShowPicture16bppBteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WI
DTH,50,100, 128, 128, COLOR65K_CYAN,COLOR65K_MAGENTA,"sun.bin");

sdCardShowPicture16bppBteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WI
DTH,50+128, 100, 128, 128, COLOR65K_BLACK,COLOR65K_WHITE,"cloud.bin");

HEBIRUNEE -

Read picture from sd card and write to r
a8871m with BTE color expansion

Freezer

'18‘:

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey()

ft
S0 SD Py A0 1bpp BHERE 151 BTE STt RBLA (/2055 A v
AR -

PR FAY

void sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey (unsigned long
des_addr, unsigned short des_image_width, unsigned short des_x, unsigned short des _y,
unsigned short width, unsigned short height, unsigned short foreground_color, unsigned short
background_color, char *filename);

2 BT
des_addr H Yt (E A ) R AS 4t ik
des_image_width Hh(E )L B S
des_x H Y3t X iy R A
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des_y H Y3 Y iy R A
width B
height [EEIENES
foreground_color JZIR=yes)
background color | &H&
* filename & G 1 4

foreground_color F1 background_color WAJEESTE s [E]BE i -

Ep

ra8871m.canvasimageStartAddress(PAGE1_START_ADDR);
ra8871m.canvasimageWidth(SCREEN_WIDTH);

ra8871m.activeWindowXY(0,0);
ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8871m.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_BLUE);

sdCardShowPicture16bpp(0,0,320,240,"refri.bin");

ra8871m.activeWindowXY(0,0);

ra8871m.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8871m.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8871m.setTextParameter1(RA8871M_SELECT_INTERNAL_CGROM,RA8871M_CHAR_HE
IGHT_24,RA8871M_SELECT_8859 1);//cch

ra8871m.setTextParameter2(RA8871M_TEXT_FULL_ALIGN_ENABLE,
RA8871M_TEXT_CHROMA_KEY_DISABLE,RA8871M_TEXT_WIDTH_ENLARGEMENT_X
1,RA8871M_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8871m.putString(0,0,"Read picture from sd card and write to ra8871m with BTE color
expansion with chroma key");

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADD
R,SCREEN_WIDTH, 50, 100, 128, 128, COLOR65K_WHITE,COLOR65K_BLACK,"sun.bin");

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADD
R,SCREEN_WIDTH, 50+128, 100, 128,
128,COLOR65K_WHITE,COLOR65K_BLACK,"cloud.bin");

ERIRUEE -
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Read picture from sd card and write to r
a8871m with BTE color expansion with chr

oma key ses
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Wi A

SPI interface to RAK71M

AnSDI
RESET

XnSCS

Arduino

S DUE |

ANALOC. IN
oa uim n -
< x =« = < 0 =

GND

XSSDO

Figure A-1
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SPI interface to RA8K71M

RESET

GND

XSSCL
XSSDO
MOSI
e VDD 3.3
SCS GND
SCK
MISO
SPI Interface To SD Card
Adapter
Figure A-2
258
Ju
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