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RAIO
55 12 RA8876_Lite /142

RAB8876_Lite £5:)~ Arudino Due Brg i 2 RAB876 Badiif - 4 SD eyl {5 5t i e FH 2 L
TRCHETREE - FTDAREN(E A% - PRERAYAIA Arduino Due BRESFRET - BaE) (G RHY ISR &
TFT-LCD #4125 RA8876(Parallel RGB ##jH!)f, RA8877 (LVDS #iH!) -

RA8876_Lite

BERRRK

1.Arduino Due FZ&N

2.RA8876 T RA8877 EEE (ti# SPI FLASH - £

T IC)
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- RA8876_B_Demo Board_2013.10

RA8876 Chip

#5152 SPI interface

Serial Flash ROM for DMA function
£/ 7B (Genitop Font ROM)

== SDRAM

3.SD R

f
o

IBERINIE

4.SD R(&EE 4GB 2 LLT)
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RA8876_Lite

Transcend A

& LEACK

BERERK
Arduino IDE 1.5.7 http://arduino.cc/en/Main/Software
RA8876 Image_Tool_1.0 www.raio.com.tw

RA8876_Lite 5%,

RA8876_Lite {2k RA8876 TFTLCD {27l = BV IR DIRE NI IE I #2 LI (APD L - ASCFA
HYE R B EAL Y Arduino Due FEfi SPI 5 - BiE) RA8876 i~ 16BPP iV E R ]
TFT-LCD - JBrayiREiEa o -

¥l4a{E(Initialization)
RA8876 Wt {LIifE -

LB AR 2 25 (Memory configuration & Window)
s R AT AL ] RAB876 AMESCIRAS I &1 8T Z IR REABLIELE -

[Elf% (Graphic)
RAB8876 4a[&ElfH={, Arduino Due 55 A BuEHGEE -
RA8876 4=, Arduino Due 55 A {5 H 2:HY ASCII code FAISF -

N F(Text)

RA8876 == » Arduino Due % RA8876 W EIEEE A RA8876 PNik ASCII FF » YT
RA8876 RS KINAE

FERC 7 By & i@ R < ASCII code » BIG5 » GB2312 5% -

44/ 4@ & (Geometric Draw)

RA8876 4g %=\ - Arduino Due %l RA8876 glils [%igBliy > B » M E D - ElAES
EIEERER - =AY —/APEREY > BIPER - BER - fBEE -
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BTE

RAB8876 4g[Ef=, > Arduino Due % RA8876 BTE 5[4 -
BTE SCIEASHE -

BTE SCiEAS ROP iR/ HE R Bt =
BTE SCIEASHBBIEHE -

RA8876_Lite

o

Arduino Due i BTE 5% TSRS A%l ROP i #H -
Arduino Due % BTE 5% iEae s A BUAHE -

Arduino Due & BTE 5% TS A BB O -

Arduino Due i BTE 5% TaC i A BB O e E (& -

BTE [B]ZEHL -
BTE [EZIE mELEHE -

DMA
RA8876 @ EfE =, » 155 7 RA8876 DMA 5 | 24 H ##:5HY Serial Flash N3 B 583510 55 A 2] RA8876
PIB = fE' A= °

PWM
RA8876 PWM s AR , S (L FIHAR & (R ok a & M0) -

Arduino SD

Arduino Due :EH{ SD N EIGETE - 8% % A RA8876 FMISECIRAS -

Arduino Due :EHY SD RNE EEHE - A% A BTE 5255 A RA8876 SMIECIEAS -
= -

VARSI BN AR

(0,0) N X

i
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RA8876_Lite

2 AR SHE B R B EATTIE Fy 800%600 » AFEHAMARNTE S5 2 Zw)iA e
% 3 HEaC AR BB E

3.RA8876_Lite i FHVE & LB HAIRELT -

typedef signed char rs8;

typedef signed short  rs16;

typedef signed long rs32;

typedef unsigned char ru§;

typedef unsigned short ru16;

typedef unsignedlong ru32;

4 RE S F TR A
Figure A-1
Figure A-2
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5 2 2 ¥4e{L(Initialization)

RA8876_Lite

RA8876 4 L ETARIEAIT ¢

RA8876 {4157 (hardware reset)
|
RA8876 PLL 441k
|
RA8876 SDRAM #J4&1L
|
RA8876 —fka%iE
|
RA8876 TFT WS P& E
|
RA8876 g Rae RAG R s Uia {La e

|

RA8876 TFT ZE<BAEL

2.1 wEfE{Er (hardware reset)
begin()
RA8876 {2 FE &1 begin()eRELA -

& begin(REER[EIE Sy true » FoREE(HEALAD) HIEHEN 52 RA8876 or RA8877 » 41iX[ml{H
F false » FoRHEPELN > twE Arduino SPI bus 27375 IERERYH 5] RA8876 BE#fil -

2.2 PLL ¥J#R1E
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RAIO™

ra8876PllInitial()

RA8876_Lite

BG5S LT Ra8876_Lite.h WEFR(E - HE5ER PLL WHA(E - (A& A EHRIR R RHIER Kk
TE MIRE -

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

#define DRAM_FREQ 120 // SDRAM clock frequency, unit: MHz.
#define CORE_FREQ 120 // Core (system) clock frequency, unit: MHz.
#define SCAN_FREQ 40 // Panel Scan clock frequency, unit: MHz.

EF SR
0SC_FREQ HLPEE] RABBT6 15 AU 2 2R, 2 7y 10MHz
DRAM_FREQ SDRAM 7ZESH, 2% 50~160MHz
CORE_FREQ RA8876 £ 4tz [ HFHk, 285 50~130MHz
SCAN_FREQ TFT ZEEEEISHR PCLK,2% LCD SPEC f5EHY
PCLK IfRFEK

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

2.3 SDRAM #J4a1E
RA8876 fii IR ECIEAG » Fr LA AR SN SDRAM {5 F i e R (F BRI RECIRAG

ra8876Sdramlinitial()

HEE 2% LU Ra8876_Lite.h PYEFR(E - A2 5 BT SDRAM #1461L » E A& R NYIE
F T FHY SDRAM Horb 1 35 4N R A7 & I E e HIHY SDRAM BE15 » 28 5 (H e BN A
TR -

#define 1S42SM16160D
#define 1S42516320B
#define 1S42S16400F
#define M12L32162A
#define M12L2561616A
#define M12L64164A
#define W9825G6JH
#define W9812G6JH
#define MT48LC4M16A
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RAIO"
#define K4S641632N
#define K4S281632K

RA8876_Lite

2.4 g
DRSS G LI « 27 RABBTS o RABBT7 411451 RABST6_Lite.h #1754 bit
T 2%, (IR AR R R THUATE -

IcdRegWrite(RA8876_CCR)://01h
IcdDataWrite(RA8876_PLL_ENABLE<<7|RA8876_WAIT_NO_MASK<<6|RA8876_KEY_SCA
N_DISABLE<<5|RA8876_TFT_OUTPUT24<<3|RA8876_I2C_MASTER_DISABLE<<2|RA887
6_SERIAL_IF_ENABLE<<1|RA8876_HOST DATA BUS_SERIAL);

IcdRegWrite(RA8876_MACR)://02h
lcdDataWrite(RA8876_DIRECT_WRITE<<6|RA8876_READ_MEMORY_LRTB<<4|RA8876_W
RITE_MEMORY_LRTB<<1);

IcdRegWrite(RA8876_ICR)://03h
lcdDataWrite(RA8877_LVDS_FORMAT<<3|RA8876_GRAPHIC_MODE<<2|RA8876_MEMOR
Y_SELECT_IMAGE);

IcdRegWrite(RA8876_MPWCTR)://10h
lcdDataWrite(RA8876_PIP1_WINDOW_DISABLE<<7|RA8876_PIP2_WINDOW_DISABLE<<6
|IRA8876_SELECT_CONFIG_PIP1<<4|RA8876_IMAGE_COLOCR_DEPTH_16BPP<<2|TFT_
MODE);

IcdRegWrite(RA8876_PIPCDEP);//11h
lcdDataWrite(RA8876_PIP1_COLOR_DEPTH_16BPP<<2|RA8876_PIP2_COLOR_DEPTH_1
6BPP);

IcdRegWrite(RA8876_AW_COLOR);//5Eh
lcdDataWrite(RA8876_CANVAS_BLOCK_MODE<<2|RA8876_CANVAS_COLOR_DEPTH_16
BPP);

IcdRegDataWrite(RA8876_BTE_COLR,RA8876_S0_COLOR_DEPTH_16BPP<<5|RA8876_S
1_COLOR_DEPTH_16BPP<<2|RA8876_S0_COLOR_DEPTH_16BPP)://92h
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2.5 TFT WU LR E
£% DI Ra8876_Lite.h [YE#IH + [IHHS% LCD SUSERELT TFT BHFRE -

RA8876_Lite

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

#define HND 38

#define HDW 800

#define HST 16

#define VPW 8

#define VND 15

#define VDH 600

#define VST 12

/] RABBTT FrEia e LU T LVDS it = » (] RAB8T76 e iE £ O
#define RA8877_LVDS _FORMAT 0 // 0:Format1(VESA format), 1:Format2 =(JEIDA
format)

RA8876 & 2%
| vPW | VND | VDH | vsT |
XVSYNC - —\—, o I—
XHEYNG ruv v vy uy U
XPDATA E— _________ —/l-l“ﬁ —><LI":E o
xee 1L T o
XHSYNC |
| HPW | HND | HDW | HST |
~cue | [JUUUUUUUUUUUUL _JUUUTUUUUUUUUUUY
XDE | |
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A~ TFT LCD & ATO080TNS2,Z5KAY TFT BF 41 N E

RA8876_Lite

Values
Item Symbol Unit Remark
Min. Typ. | Max.
Horizontal Display Area thd - 800 - |DCLK
DCLK Frequency folk - 40 50 | MHz
One Horizontal Line th 862 1056 | 1200 |DCLK
HS pulse width thpw 1 - 40 |[(DCLK
HS Back Porch(Blanking) thb 46 46 46 |[(DCLK
HS Front Porch thfp 16 210 354 |DCLK
Values
Itern Symbol Unit Remark
Min. Typ. | Max.
‘Vertical Display Area tvd - 600 - TH
VS period time tv 624 635 700 | TH
VS pulse width tvpw 1 - 20 TH
WS Back Porch(Blanking) tvb 23 23 23 TH
VS Front Porch tvip 1 12 77 TH

CLKIN
[ Tdsu } Tdhd 4 : :
L P — H g i ; H
Data p— ; First ﬂ?lﬁ ig;ﬁ 2nd data >< >< B >< Last data Py
DEN A
CLKIN
VvSD
HSD

RAiO TECHNOLOGY INC. 13/98 WWW.raio.com.tw



RAIO™

TFT B F IR ERERRFF -

RA8876_Lite

IcdRegWrite(RA8876_DPCR)://12h
lcdDataWrite(XPCLK_INV<<7|RA8876_DISPLAY OFF<<6|RA8876_OUTPUT_RGB);

IcdRegWrite(RA8876_PCSR)://13h
lcdDataWrite(XHSYNC_INV<<7|XVSYNC_INV<<6|XDE_INV<<5);

lcdHorizontalWidthVerticalHeight(HDW,VDH);
lcdHorizontalNonDisplay(HND);
lcdHsyncStartPosition(HST);
lcdHsyncPulseWidth(HPW);
lcdVerticalNonDisplay(VND);
lcdVsyncStartPosition(VST);
lcdVsyncPulseWidth(VPW);

2.6 FERN RIS ERCE
2% LT Ra8876_Lite.h WEZ(H @ (EHEFER MNIEIE -

178 BN BT
#define SCREEN_WIDTH 800
#define SCREEN_HEIGHT 600

I & e GRC B ARG & 7 H IR &

I R EEEEIUAS SDRAM WA EEAZ HEHNEZE "5 S -

I AS S 358 F ) SDRAM % B WO825G6JH H 25 &= 32Mbyte

llpage_size = 800*600*2byte(16bpp) = 960000byte

//maximum number = 32/0.96 = 33.3

N LA 2 n] AR T 33 HEGRURELE ]

IASCRIFHE] 10 i H 4 BURBER R3] S E YRR B R R~ HH[E & 800%600 - g
/M6bpp » =T H J7 A% HEFEE -

#define PAGE1_START_ADDR 0

#define PAGE2_START_ADDR 800*600*2
#define PAGE3_START_ADDR 800*600*2*2
#define PAGE4_START_ADDR 800*600*2*3

RAiO TECHNOLOGY INC. 14/98 WWW.raio.com.tw
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#define PAGE5_START_ADDR 800*600*2*4
#define PAGEG6_START_ADDR 800*600*2*5
#define PAGE7_START_ADDR 800*600*2*6
#define PAGE8_START_ADDR 800*600*2*7

#define PAGE9_START_ADDR 800*600*2*8
#define PAGE10_START_ADDR 800*600*2*9

RA8876_Lite

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 B RBARL

RA8876 Wlan{bac e st @ % e B EC IR A TR AR GBS - MR RFEURBARL © BHEX
& - RA8876 TFT LCD IfFriZfiles - & BB GBS IR ARV EUR A SR IR 68
i > A Hg %] LCD Bor -

displayOn()

ft
e

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

£ I E LIEEHEEHEZ (Memory Configuration & Window)

RA8876_Lite

FEAS > SEiRRe g BCEE 10 H - 55 1 Eoficla GREUraciEe - HIA E MBI G T - Bl
O ERFHEISE 2 H > A& A BTE memory copy DIAE » ik HBUEEHEISE 1 HEETURC
fofe BT AR DU e e U aC B Re » STIEIE BRI S RS B U HIPAE) - B IR -

sCiRAE B ER

Page Size = 800 x 600 x 2 byte = 960000

SDRAM Address 0

Page 1
page size = [ —
Page 2
PAgEe SIZe X 2 = e —
' Page 3
pagesize X9 =— -
Page 10

display image

image buffer

RAiO TECHNOLOGY INC. 16/98 WWW.raio.com.tw



RAIO™

RAS8876 Lite
SLIRRS IR B AH R B 3%

PHE st IH
displaylmageStartAddress() | % s @ UnaC BASIRE AL IR
displaylmageWidth() WEGE R RN RS
displayWindowStartXY() WEBNRE G R IRAEN A _EAaEdE

BE
canvaslmageStartAddress() | %€ B %L IR ARG AL HE
canvasimageWidth() RE AT AR AL IR RS RS
activeWindowXY() AN I TN E k== C s Mz DAl Y=Y (oY (w Lt
activeWindowWH() e B E

displaylmageStartAddress()

ffit
S AR R TR b

R
void displaylmageStartAddress(ru32 addr);

28 s A

addr AR LRV E
FfaERIEESY -

W BURE R AT S BRI - EEEE R O - FEACCH  STAMRENR 10 (E
H > 2 1 EEE A R RAGR T AT LB T -

displaylmageStartAddress(PAGE1_START_ADDR);

displaylmageWidth()

fitt
SR BT AR -

FBREY
void displaylmageWidth(ru16 width);

S8 st

RAiO TECHNOLOGY INC. 17/98 Www.raio.com.tw
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RA8876_Lite

width R BT R

FfaERIEEA -

SAGRUREUIR S I R e VB T (A R e -
e8] A (S5 A7) T % i 800(=SCREEN_WIDTH), B EARHA(ERELN T
displaylmageWidth(SCREEN_WIDTH);

It R SRR AR LA R E — 2K -

{5 At o] AR & 1 (F547) 3% > SCREEN_WIDTH

B

IR E G H IE (FA0)RE AR e BASr ik 0 - TR Ay 1600 - =5 £y 600
displaylmageStartAddress(0);

displaylmageWidth(1600);

IR —{E H EfVEC iR AS L ke 4G%: = 1600*600*2(byte)

displayWindowStartXY()

fit
R BT SHER TR SRR L ARtAt: -

PR FAY
void displayWindowStartXY(ru16 x0,ru16 y0);
28 EE!
x0 Pl oy 2= DAQ iifliy
y0 FE B Y BhEEAR
P EEAIEEA -

HUNHRE RSN S E2% TFT s HDW #1 VDH » (%8 R 2 e B R & e B
 SANCTN [ Vanll o922} (v L

SEHR

displayWindowStartXY(0,0);

EEGEREREEEMNEEHEE > LCD TS g s - X iR Y fi
AR AT DAY - X YR MRS E & 4 IVEEC Y SR/ MrEER 1 -

BUNE R E BRI ER BT R R > BURHE (1)K BRI E mifs 8BRS
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RA8876_Lite

(82)

BT EEOP A B RABSTE TFT [T % LCD _LHR -

canvasimageStartAddress()

ft
ST g T L Eta

7€ displayOn(true) -

PR FAY

void canvasimageStartAddress(ru32 addr);
2 38
addr X0 E=N sy A

canvasimageWidth()

fitt
ST L

EEURAY -
void canvaslimageWidth(ru16 width);
28 EE!
width BRI RS
P EEAIEEA -

&% (Graphic) - 3y (Text) - 4l&(Draw) - DMA SE(E, GL/AME & HIEARHY RSN % (active

window)EISRNETT - ASCPECIRASARE R 10 [ H - &—(EHEE A LFEE

IFEES 1 H R ERIEAT
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);

IFEESS 2 H Ry ERiIEAT
ra8876lite.canvasimageStartAddress(PAGE2_START_ADDR);

RAiO TECHNOLOGY INC. 19/98
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IFEESS 3 H Ry ERIEAT
ra8876lite.canvasimageStartAddress(PAGE3_START_ADDR);

RA8876_Lite

activeWindowXY()
ﬁ/ﬁbﬁ?ﬁf =40 RV FAaREanEs
FBREY
void activeWindowXY(ru16 x0,ru16 y0);
28 at ]
x0 Pl oy 2= DAQ ]y
y0 FE B Y EhEEAR
activeWindowWH()
Eﬁﬁ/ﬁbﬁfﬁ &I =
R
void activeWindowWH(ru16 width,ru16 height);
28 st A
width EBE I
height TN SRS
P EEAIEEA -

&4 (Graphic) - 37 (Text) - 4gfE(Draw) - DMA SE480F » E00HAIEE RIS M ES (& (active
window )& A s T

BN A LR RIS BT EAC R R JEEIRE R( T KB RIE ERISEAM() -
JEENR AT E VA E RIS I A -
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% 4 & [El{8(Graphic)

RA8876_Lite

PRIEE aitEH
graphicMode() Pl EZ e R R
setPixelCursor() BIE B R
ramAccessPrepare() SRR FHFHIES
putPixel_16bpp() 5 € R ag Bl — (B R BE

putPicture_16bpp( ey AN = PNIFI L

)
putPicture_16bpp() TE B B ] (5 = L B (B B S5 # 1 (Byte 1820)
putPicture_16bpp() T E EEAT B g U] (5 o s B (B fe  (Word #83)

%
%

2% RA8876 Arduino Wire Sketch.jpg #24¢[EEf$% Figure A-1 -
[ (G2 85 5 i Image_Tool V1.0 [&] {5 T B -

graphicMode()

o

=4

DB B ST, -

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

=F -
RAB8876 ¥)4a Las e i e Ry Bl -

setPixelCursor()

fitt
S L

RAiO TECHNOLOGY INC. 21/98 Www.raio.com.tw
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RA8876_Lite

PR FAY
void setPixelCursor(ru16 x,ru16 y);
28 st A
X X A
y Y AR
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 {5 &R G817 % (active window) B EE
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);

ra8876lite.canvasimageWidth(SCREEN_WIDTH);

RAiO TECHNOLOGY INC.
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RAIO™
ra8876lite.activeWindowXY(0,0);

ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

RA8876_Lite

IIEE RiiEAT (canvas)fE & AL B (20,20)4g d—(E4T B G 2200
ra8876lite.setPixelCursor(20,20);
ra8876lite.ramAccessPrepare();
ra8876lite.lcdDataWrite(0x00);//RGB565 LSB data
ra8876lite.lcdDataWrite(0xf8); /RGB565 MSB data

IE & RiiEAT (canvas)fE & AL B (30,20)4g 3l —(& H B G 2= R
ra8876lite.setPixelCursor(30,30);

ra8876lite.ramAccessPrepare();

ra8876lite.IcdDataWrite 16bbp(COLOR65K_WHITE);//RGB565 16bpp data

II7E & FiEAR (canvas)f5 & LA B (40,30 )4g B —(E R4 {5 X BE
ra8876lite.putPixel_16bpp(40,40,COLORG5K_MAGENTA);

HEBIRUNEE -

putPicture_16bpp()

A
SE 72 b AR A IR I (5 T, SO SE kAR > 5 A o] AR S A B (68

SRR
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void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height);

RA8876_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 BIR S (Byte 150) » BUESE (R M S-S RIS 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 7 b X AR
y e Y SRR
width &l G (KR ERST)
height B s (EEGERST)
*data Byte #& =[G EIETEST

= -
[ {5 #5045 (52 FH Image_Tool_V1.0 [&l{5: T g -

putPicture_16bpp()

o -

s R AT B G B e B [ e B E # 1 (Word A830) » BESE1R » eNBIE 25 BdRE L B ER AR
G ER EE RIS A SR A e E AT -

PR FAY
void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height, const unsigned short *data);
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S8 st
X 7 b X R A

y sl vz @ iy

width RO HERERERST)

height B (FEEGERT)

*data Word #8 [ {G 85 58

= -
[l EREGE (L Image_Tool V1.0 [&]{5% T S -

b EEAIER R -

5 & RiiEAfi(canvas) page1 HY EE 7 &5 (active window) Ry EE (£
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

/e & FiiE AT (canvas {5 & FERE I B A 128128 [
ra8876lite.putPicture_16bpp(50,50,128,128);
for(i=0;i<16384;i++)
{
ra8876lite.IcdDataWrite 16bbp(COLOR65K_YELLOW);//RGB565 16bpp data
}
/e & FiiE A (canvas {5 & FERE I EIH A 128128 [
ra8876lite.putPicture_16bpp(50+128,50+128,128,128,pic16bpp_byte);
/e & FiiE AT (canvas {5 & FERE I B A 128128 [
ra8876lite.putPicture_16bpp(50+128+128,50+128+128,128,128,pic16bpp
_word);

ERIRUEE -
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FRY MR S R 5]

PRIEE =5EH
lcdPutChar8x12() 4@ 8x12 ASCIl ¢
lcdPutString8x12() te#l 8x12 ASCIl 75
lcdPutChar16x24() @t 16x24 ASCIl =T
lcdPutString16x24() tadll 16x24 ASCIl ZFER
lcdPutChar32x48() 4arl 32x48 ASCIl F27¢
lcdPutString32x48() tadll 32x48 ASCIl ZFER
Sy

b2 % RABB76_Lite_Graphic.ino AIFE TR » MY iz e B2 E CATBLAE P -

IcdPutChar8x12()
IcdPutChar16x24()
IcdPutChar32x48()

3
i =

FE AT AT GBI P TE 2 LA 2L ASCI 5t -

BRERAY

void lcdPutChar8x12(unsigned short x,unsigned short y,unsigned short fgcolor, unsigned short
bgcolor, boolean bg_transparent, unsigned char code)
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RA8876_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);

2 st A
X e b X i E A
y e B Y R A
fgcolor &N h=ycE)
bgcolor &S
bg_transparent = ture SEFEET IR o =false B EM
code ASCII 1
lcdPutString8x12()
lcdPutString16x24()
lcdPutString32x48()
it
TEERIE MBS IR SN TE E IR B G ASCI & -
ERBRAY -

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)

ZH st A
X e b X R
y =AY Rt
fgcolor &N h=ycE)
RA4i0 TECHNOLOGY INC. 27/98
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RA8876 _Lite
bgcolor &S5
bg_transparent =ture : HIELEIFEH o =false ! EIESEE
“pir TSRS
PRI -

&5 & BiEAf(canvas) page1 Ay EH17 % (active window) FyEE (4
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

IS RIS ATHY GBI e AL B A 8x12 ASCIl 58

#ifdef DEMO_ASCII_8X12
lcdPutString8x12(0,0,0xFFFF,0x0000,true," \"#$%&'()*+,-./012345678");
lcdPutString8x12(0,12,0xFFFF,0x0000,true,"9:;<=>?@ABCDEFGHIJKLMNOPQ");
lcdPutString8x12(0,24,0xFFFF,0x0000,true,"RSTUVWXYZ[\|* _"abcdefghij");
lcdPutString8x12(0,36,0xFFFF,0x0000,true,"klmnopgrstuvwxyz{|}~");

#endif

IIHE S RIEATHY S B 5 5 AL B A 16x24 ASCII &

#ifdef DEMO_ASCII_16X24
lcdPutString16x24(0,48,0xFFFF,0x0000,true," \"#$%&'()*+,-./012345678");
lcdPutString16x24(0,72,0xFFFF,0x0000,true,"9:;<=>?@ABCDEFGHIJKLMNOPQ");
lcdPutString16x24(0,96,0xFFFF,0x0000,true,"RSTUVWXYZ[\|*_"abcdefghij");
lcdPutString16x24(0,120,0xFFFF,0x0000,true,"klmnopgrstuvwxyz{|}~");

#endif

/-\/-\/-\/-\

IITE & R EAT G 65 N5 E AR AL B IE A 32x48 ASCIl F &

#ifdef DEMO_ASCII_32X48
lcdPutString32x48(0,144,0xFFFF,0x0000 false," \"#$%&'()*+,-./012345678");
lcdPutString32x48(0,192,0xFFFF,0x0000 false,"9:;<=>?@ABCDEF GHIJKLMNOPQ");
lcdPutString32x48(0,240,0xFFFF,0x0000, false,"RSTUVWXYZ[\]* ‘abcdefghij");

lcdPutString32x48(0,288,0xFFFF,0x0000,false,"klmnopgrstuvwxyz{|}~");
#endif
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ERIRUEE:

f 9::<=>?@ABCDEFGHI JKLMNOPQ
" RSTUVWXYZ[\]A_ abcdefghij
kimnopqrstuvwxyzq{ |}~

I "#9%&"' ()*+,-./012345678

9:;:<=>?@ABCDEFGHI JKLMNOPQ
RSTUVWXYZ[\]1A_“abcdefghi j

k Imnopgrstuvwxyz{|}~
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% 5 B T (Text)f1E{E(Value)

PHE s A
textMode() P ] G =
textColor() RE X PRI BT R
setTextCursor() S TE SRR
setTextParameter1() BE T IIRE S
setTextParameter2() RE L TFIIRESH 2
genitopCharacterRomParameter() | 5% &5 7 L FIRES
putString() Fo B AL BB AT &
putDec() o B AR B B AT HE I EUE
putFloat() R Y A NE S ¢
putHex() P B FEREA B A 7SR E
=

2% RA8876 Arduino Wire Sketch.jpg #43[E5fff#% Figure A-1 -

textMode()

ft
YIRS S

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

= -

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

textColor()

ft

RAiO TECHNOLOGY INC.
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RA8876_Lite

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 s A
X X i
y Y kR AEE
setTextParameter1()

fih
RIS -

BRI
void setTextParameter1(ru8 source_select, ru8 size_select, ru8 iso_select);
ZH e
source_select RA8876 SELECT_INTERNAL_CGROM
RA8876 SELECT_EXTERNAL CGROM
RA8876 SELECT_USER_DEFINED
size_select RA8876 CHAR_HEIGHT 16
RA8876 CHAR_HEIGHT 24

RAiO TECHNOLOGY INC.
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RA8876_Lite

RA8876_CHAR_HEIGHT 32

iso_select RA8876_SELECT_8859 1
RA8876_SELECT_8859_2
RA8876_SELECT_8859_4
RA8876_SELECT_8859_5
setTextParameter2()

ft
RAEXF ISR 2

PRERAY

void setTextParameter2(ru8 align, ru8 chroma_key, ru8 width_enlarge, ru8 height_enlarge);

S8

st

align RA8876_TEXT FULL_ALIGN_DISABLE
RA8876_TEXT FULL_ALIGN_ENABLE
P R RRRMT T

chroma_key RA8876_TEXT _CHROMA_KEY DISABLE

RA8876_TEXT CHROMA KEY_ ENABLE
e AR ALT

width_enlarge

RA8876_TEXT_WIDTH_ENLARGEMENT_X1
RA8876_TEXT_WIDTH_ENLARGEMENT_X2
RA8876_TEXT_WIDTH_ENLARGEMENT_X3
RA8876_TEXT_WIDTH_ENLARGEMENT_X4
SRR B

height_enlarge

RA8876_TEXT_HEIGHT_ENLARGEMENT_X1
RA8876_TEXT_HEIGHT_ENLARGEMENT_X2
RA8876_TEXT_HEIGHT_ENLARGEMENT_X3
RA8876_TEXT_HEIGHT_ENLARGEMENT_X4
TR HRORN

genitopCharacterRomParameter()

fi

RAiO TECHNOLOGY INC.
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TELRE TR T RS -

RA8876_Lite

gis

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

S8 st

RA8876_SERIAL_FLASH_SELECTO
scs_select RA8876_SERIAL_FLASH_SELECT1
HEFEE A SPI0 5 SPIM

RA8876_SPI_DIV2
RA8876_SPI_DIV4
RA8876_SPI_DIV6

clk_div RA8876_SPI _DIV8
RA8876_SPI_DIV10
e S B H SPI clock FRAH

RA8876_GT21L16T1W
RA8876_GT30L16U2W
RA8876_GT30L24T3Y

rom_select RA8876_GT30L24M1Z
RA8876_GT30L32S4W
RA8876_GT20L24F6Y

RA8876_GT21L24S1W
R I

RA8876_GB2312
RA8876_GB12345_GB18030
RA8876_BIG5

RA8876_ASCII
RA8876_UNICODE
RA8876_UNI_JAPANESE
RA8876_J1S0208
RA8876_LATIN_GREEK_CYRILLIC_ARABIC_THAI_HEBREW
RA8876_ISO_8859 1_AND_ASCII
RA8876_ISO_8859 2 AND_ASCII
character_select | RA8876_ISO_8859 3 AND_ASCII
RA8876_ISO_8859 4 AND_ASCII
RA8876_ISO_8859 5 AND_ASCII
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RA8876_ISO_8859 7 AND_ASCII
RA8876_ISO_8859_8 AND_ASCII
RA8876_ISO_8859 9 AND_ASCII
RA8876_ISO_8859_10_AND_ASCII
RA8876_ISO_8859_11_AND_ASCI
RA8876_ISO_8859 13_AND_ASCII
RA8876_ISO_8859 14 _AND_ASCII
RA8876_ISO_8859 15 AND_ASCII
RA8876_ISO_8859_16_AND_ASCII
BEE T AR ES

RA8876_GT_FIXED_WIDTH
RA8876_GT_VARIABLE_WIDTH_ARIAL

gt_width RA8876_GT_VARIABLE_FIXED_WIDTH_ROMAN
RA8876_GT_BOLD

R

= -
2% serial IFO M58 H 5 E » serial IF1 #HiB25]—f5177 serial flash -
RA8876 /&4 ([ imERIGE » sF42+% RA8876 DataSheet -

putString()
it -
T RS EE A G NTE 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 Ay EH17 % (active window) FyBE (4
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
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ra8876lite.activeWindowXY(0,0);

ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

RA8876_Lite

IEEE X F RS
IEEE X FBAE
IITEFEE FEAR L BEETR N 24 8x16 ASCI F 5=
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_16,RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,
RA8876_TEXT_CHROMA_KEY_DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876 _TEXT_HEIGHT_ENLARGEMENT_X1);
ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8876lite.putString(10,0,"Show internal font 8x16");

IEEE X F RS
IEEE X FBAE
IITEFEE AR BTN A 12x24 ASCI 5=
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_24,RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,
RA8876_TEXT_CHROMA_KEY_DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876 _TEXT_HEIGHT_ENLARGEMENT_X1);
ra8876lite.textColor(COLOR65K_BLUE,COLOR65K_MAGENTA);
ra8876lite.putString(10,26,"Show internal font 12x24");

IEEE X F RS

IEEE TR

IITEFEE FEAR L BTN &4 16x32 ASCI F 5=

ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_32,RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,

RA8876_TEXT_CHROMA_KEY_DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA

8876 _TEXT_HEIGHT_ENLARGEMENT_X1);
ra8876lite.textColor(COLOR65K_RED,COLORG65K_YELLOW);
ra8876lite.putString(10,60,"Show internal font 16x32");
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IEEE X F RS

IEEE X FBAE

IITEFE E FEAR AL BRI N A 2 0K
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_16,RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X2,RA8
876_TEXT_HEIGHT_ENLARGEMENT_X2);
ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_RED);
ra8876lite.putString(10,102,"font enlarge x2");

RA8876_Lite

IEEE X F RS

IEEE X FBAE

IITEFE E FEAR AL BRI A 3 UK
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_16,RA8876_SELECT_ 8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,
RA8876_TEXT_CHROMA_KEY_DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X3,RA
8876 _TEXT_HEIGHT_ENLARGEMENT_X3);
ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_RED);
ra8876lite.putString(10,144,"font enlarge x3");

IEEE X F RS
I3 E TR
IITEFEE FEAR L BRI A 4 UK
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_16,RA8876_SELECT_ 8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,
RA8876_TEXT_CHROMA_KEY_DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X4,RA
8876 _TEXT_HEIGHT_ENLARGEMENT_X4);
ra8876lite.textColor(COLOR65K_WHITE, COLOR65K_LIGHTCYAN);
ra8876lite.putString(10,202,"font enlarge x4");

I BT IIRESH

1135 E S i 5
I35 E SLF B

T35 E PR B~ S i T T 7
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ra8876lite.setTextParameter1 (RA8876_SELECT _EXTERNAL_CGROM,RA8876_CHAR_HEI
GHT_16,RA8876_SELECT 8859 _1)://cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_DISABLE,

RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT WIDTH_ENLARGEMENT X1,RA8
876_TEXT_HEIGHT _ENLARGEMENT_X1);

RA8876_Lite

ra8876lite.genitopCharacterRomParameter(RA8876_SERIAL_FLASH_SELECTO0,RA8876_SP
|_DIV4,RA8876_GT30L24T3Y,RA8876_BIG5,RA8876_GT_FIXED_WIDTH);
ra8876lite.textColor(COLOR65K_BLACK,COLOR65K_RED);
ra8876lite.putString(10,276,"show external GT font 16x16");

I BT IIRES

1135 E S i R

I35 E SLF B

I11EfE E PR B~ B - A

ra8876lite.setTextParameter1(RA8876_SELECT _EXTERNAL_CGROM,RA8876_CHAR_HEIG
HT 24 RA8876 SELECT 8859 1);//cch

ra8876lite.setTextParameter2(RA8876_TEXT FULL_ALIGN_DISABLE,

RA8876_TEXT CHROMA_KEY_ENABLE,RA8876_TEXT WIDTH_ENLARGEMENT_X1,RA8
876 _TEXT HEIGHT _ENLARGEMENT_X1);

ra8876lite.genitopCharacterRomParameter(RA8876_SERIAL _FLASH_SELECTO0,RA8876_SP
|_DIV4,RA8876_GT30L24T3Y,RA8876_BIG5,RA8876_GT_VARIABLE_WIDTH_ARIAL);
ra8876lite.putString(10,302,"show external GT font 24x24 with Arial font");

ra8876lite.putString(10,336,string1);

ra8876lite.setTextParameter1 (RA8876_SELECT_EXTERNAL_CGROM,RA8876_CHAR_HEIG
HT 24,RA8876_SELECT 8859 1);//cch

ra8876lite.genitopCharacterRomParameter(RA8876_SERIAL _FLASH_SELECTO0,RA8876_SP
|_DIV4,RA8876_GT30L24T3Y,RA8876_GB2312,RA8876_GT_FIXED_WIDTH);
ra8876lite.putString(10,370,string2);

HEBIRUNEE -
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Show internal font 8x18

Show internal font 18x32

font enlarge x2

i font enlarge x3

putDec()
o -
T I AT SR & N R E AR B 5 AT HERIEUE -

EEURAY -
void putDec(ru16 x0,ru16 y0,rs32 vaule,ru8 len,const char *flag);
28 EE!
x0 Pl oy 2= DAQ iifLiy
y0 e Y R
vaule g ANBUE -2147483648(-2"31) ~ 2147483647(2"31-1)
len B/ NEURAL T E(1~11)
*flag =‘n"  HUREEL
=" BUTRGEL
=" IESESR
=*0" : fEBABHRR(E 0,7k MZEH
g :

&5 & FiEAf(canvas) page1 Ay EH15 % (active window) FyB% (4
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
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ra8876lite.drawSquareFill(0, 0, 799, 599, COLORG65K_BLUE);

RA8876_Lite

IIEEE S IRE S5

I3 E S FBRE

IIEfe E PR B dg BN i A 16x32 ASCIl &

ra8876lite.setTextParameter1 (RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT 32,RA8876_SELECT 8859 1);//cch

ra8876lite.setTextParameter2(RA8876_TEXT _FULL_ALIGN_DISABLE,

RA8876_TEXT_CHROMA_KEY_ DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876_TEXT_HEIGHT _ENLARGEMENT_X1);
ra8876lite.textColor(COLORB5K_WHITE,COLOR65K_BLACK);

IEREUE

ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec

10,10,1,2,"n");
10,44,2147483647,11,"n");
10,78,-12345,10,"n");
10,112,-2147483648,11,"n");

o~ o~ A~ A~

ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec

10,146,1,2,"-");
10,180,2147483647,11,"-");
10,214,-12345,10,"-");
10,248,-2147483648,11,"-");

o~ A~ A~ A~

ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec

10,282,1,2,"+");
10,316,2147483647,11,"+");
10,350,-12345,10,"+");
10,384,-2147483648,11,"+");

o~ A~ A~ A~

ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec
ra8876lite.putDec

10,418,1,2,"0");
10,452,2147483647,11,"0");
10,486,-12345,10,"0");
10,520,-2147483648,11,"0");

o~ A~ A~ A~

HEBIRUNEE -
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2147483647
-12345
-2147483648
1
2147483647
-12345
—2147483648
t+1
+2147483647
-12345
—2147483648
01
02147483647
—000012345
—2147483648

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

EEURAY -
void putFloat (ru16 x0,ru16 yoO, vaule,ru8 len, ru8 precision,const char *flag);
28 EE!
x0 e b X AR
y0 e Y R
vaule i A\ B5{# (3.4E-38 ~ 3.4E38)
len B/ NERALTE(1~11)
precision INEUBE A R L T R(1~4 1)
*flag =“n" I BUREGELA
=" BURSEL
=" IR AR
="0" : {EREEpE M 0,3 %= H
=

Fo T S Ae i s e A T

g :

I1Ebr &R AT (canvas) page1 Ky EH) 17 %5 (active window) FyEE (1
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
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ra8876lite.drawSquareFill(0, 0, 799, 599, COLORG65K_BLUE);

RA8876_Lite

IIEEE S IRE S5

I3 E S FBRE

IIEfe E PR B dg BN i A 16x32 ASCIl &

ra8876lite.setTextParameter1 (RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT 32,RA8876_SELECT 8859 1);//cch

ra8876lite.setTextParameter2(RA8876_TEXT _FULL_ALIGN_DISABLE,

RA8876_TEXT_CHROMA_KEY_ DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876_TEXT_HEIGHT _ENLARGEMENT_X1);
ra8876lite.textColor(COLORB5K_WHITE,COLOR65K_BLACK);

IEREIE

ra8876lite.putFloat(10,10,1.1,7,1,"n");
ra8876lite.putFloat(10,44,483647.12,11,2,"n");
ra8876lite.putFloat(10,78,-12345.123,11,3,"n");
ra8876lite.putFloat(10,112,-123456.1234,11,4,"n");

ra8876lite.putFloat(10,146,1.1234,7,1,"-");
ra8876lite.putFloat(10,180,483647.12,11,2,"-");
ra8876lite.putFloat(10,214,-12345.123,11,3,"-");
ra8876lite.putFloat(10,248,-123456.1234,11,4,"-");

ra8876lite.putFloat(10,282,1.1,7,1,"+");
ra8876lite.putFloat(10,316,483647.12,11,2,"+");
ra8876lite.putFloat(10,350,-12345.123,11,3,"+");
ra8876lite.putFloat(10,384,-123456.1234,11,4,"+");

ra8876lite.putFloat(10,418,1.1,7,1,"0");
ra8876lite.putFloat(10,452,483647.12,11,2,"0");

ra8876lite.putFloat(10,486,-12345.123,11,3,"0");
ra8876lite.putFloat(10,520,-123456.1234,11,4,"0");

HEBIRUNEE -
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1.1
483647.12
-123456.123
-123456.1234
1.
483647.12
—-123456.123
—123456.1234
+1.1

+483647.12
-123456.123
-123456.1234
00001.1

00483647 .12
-123456.123
-123456.1234

putHex()

A
£ & AIEATH LSS AN EIE E AR BB AN EHEE -

EEURAY -
void putHex(ru16 x0,ru16 y0,ru32 vaule,ru8 len,const char *flag);
28 EE!
x0 Pl oy 2= DAQ ]y
y0 e Y R
vaule fifi AB{E 0x00000000~O0xffffffff
len g/ NER AT E(1~10)
*flag =‘n" I EURSEL
=% oRflEdL Ox {FE AR
="0"  {EFEEEM 0,3 fZEH
="x" sEflEd Ox {ERBAEE - #i 0
g :

&R & BiEAf(canvas) page1 Ay EH15 % (active window) FyB: (4
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

IETE L FINRES I
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I3 E S FBRE

IIEfs E PR B dg BN i A 16x32 ASCIl &
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT 32,RA8876_SELECT 8859 1);//cch

ra8876lite.setTextParameter2(RA8876_TEXT _FULL_ALIGN_DISABLE,

RA8876_TEXT_CHROMA_KEY_ DISABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876_TEXT_HEIGHT _ENLARGEMENT_X1);
ra8876lite.textColor(COLORB5K_WHITE,COLOR65K_BLACK);

RA8876_Lite

IEREUE

ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex

10,10,1,4,"n");
10,44,255,6,"n");
10,78,0xa7¢c8,6,"n");
10,112,0xdd11f55,10,"n");

P~ o~ o~ o~

ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex

10,146,1,4,"0");
10,180,255,6,"0");
10,214,0xa7¢c8,6,"0");
10,248,0xdd11ff55,10,"0");

P~ o~ o~ o~

ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex

10,282,1,4,"#");
10,316,255,6,"#");
10,350,0xa7c8,6,"#");
10,384,0xdd11ff55,10,"#");

P~ o~ o~ o~

ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex
ra8876lite.putHex

10,418,1,4,"x");
10,452,255,6,"x");
10,486,0xa7c8,6,"x");
10,520,0xdd11ff55,10,"x");

P~ o~ o~ A~

HEBIRUNEE -
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ff
alc8
dd11ffb55
0001
0000ff

00a7c8
00dd11ff55
Oxl
Oxff
0xaTc8
Oxddl1ffh5
0x01
0x00ff
OxaTc8
Oxdd11ffh5
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RA8876_Lite

FE 6 F 4@ E (Geometric Draw)

PRE aitEH
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% RA8876 Arduino Wire Sketch.jpg #43[E 5fff#% Figure A-1 -

drawLine()

ft

fE & RIE AT (canvas)f Bl E (active window) YT S E WIRGAE LR -

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 =% E A 1 (RGB565)
g :
RAiO TECHNOLOGY INC. 45/98
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ra8876lite.drawline(40,40,159,159,COLORG5K_RED);
ra8876lite.drawlLine(40,159,159,40,COLORG65K_LIGHTRED);

RA8876_Lite

HEBIRUNEE -

drawSquare()

ft
FE BT A (canvas i E B 511 (active window I ERFEE RIBAA BB -

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

HH -
ra8876lite.drawSquare(200+30, 50, 399-30, 199-50, COLOR65K_GRAYSCALEZ23);

ERIRUEE -
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drawSquareFill()

ft
e BT A canvas)i BB 51 1 (active window )R R4 BB A0

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

HH -
ra8876lite.drawSquareFill(420, 20, 579, 179, COLOR65K_GREEN);

ERIRUEE -
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RA8876_Lite

drawCircleSquare()

ft
FEE T A canvas)i BB 511 (active window I FERE S E R4 BB F Y

EEURAY -
void drawCircleSquare(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 xr, ru16 yr, ru16 color);
28 st A
x0 % 1 B X Bl A
y0 1R AR
x1 % 2 B X sl A
y1 %5 2 8L Y gl
Xr Bl AL
yr [ElEERHEE S
color = EEA T (RGB565)

HH -
ra8876lite.drawCircleSquare(600+30,0+50, 799-30, 199-50, 20, 20, COLOR65K_BLUEZ2);

ERIRUEE -

drawCircleSquareFill()

fi
e 13 1 (canvas B (active window) P (215 E T4 BB T REHA0 -
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RA8876_Lite

EEURAY -
void drawCircleSquareFill(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 xr, ru16 yr, ru16 color);
28 st A
x0 % 1 B X Bl A
y0 1R AR
x1 % 2 B X sl A
y1 %5 2 8L Y gl
Xr Bl AR
yr [ElEERHEE S
color =% EBE 1 (RGB565)

HH -
ra8876lite.drawCircleSquareFill(50,200, 149, 399, 10, 10, COLOR65K_BLUE);

ERIRUREE -

drawTriangle()
fi -
FEHTE AR (canvas)1 S B 25 (active window) A (TS & = Bhag B = 7

R
void drawTriangle(ru16 x0,ru16 y0,ru16 x1,ru16 y1,ru16 x2,ru16 y2,ru16 color);
28 st ]
x0 % 1 B X Bl AR
y0 1R AR
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RA8876_Lite

x1 25 2 Bh X iR A

y1 552 BhY R

X2 25 3 Bh X difyAE A

y2 55 3 B Y R A
color = EBHE(RGB565)

HH -
ra8876lite.drawTriangle(220,250,360,360,250,380,COLOR65K_MAGENTA);

ERIRUEE -

drawTriangleFill()
il -
£ & Fij AT (canvas)HYEEh i i (active window)AJRY{EEHEE = Ahkd B = A AUE T -

BRERRE Y
void drawTriangleFill(ru16 x0,ru16 y0,ru16 x1,ru16 y1,ru16 x2,ru16 y2,ru16 color);
ZH e
x0 55 1 B X A
yo0 %1 BEY Hh
x1 55 2 3B X il
y1 552 BEY gl
x2 55 3 B X iR
y2 55 3 BEY Hfi s
color E A E(RGB565)
#p -

ra8876lite.drawTriangleFill(500,220,580,380,420,380,COLORG5K_LIGHTMAGENTA);
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RA8876_Lite

HEBIRUNEE -

drawCircle()
o -
FE & i A (canvas)HY S B {77 (active window) YHY(EEFEE T LEa HE -

IR -
void drawCircle(ru16 x0,ru16 y0,ru16 r,ru16 color);
28 st A
x0 R X il REAE
y0 LR Y Bl REARE
r F
color =% EBE 1 (RGB565)
g :

ra8876lite.drawCircle(700,300,80,COLOR65K_YELLOW),

ERIRUEE -
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drawCircleFill()

ft
FE T A canvas) BB 511 (active window g FEREHE L 4 BUBISEH -

EEURAY -
void drawCircleFill(ru16 x0,ru16 y0,ru16 r,ru16 color);
28 st A
x0 R X il REAE
y0 LR Y Bl REARE
r F
color =% EBE 1 (RGB565)
g :

ra8876lite.drawCircleFill(100,500,60,COLOR65K_LIGHTYELLOW);

ERIRUEE -
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drawEllipse()

ft
e E T A (canvas)fY;E B 511 (active window) P FERH 2 0 BE 4 L EIE]

PR FAY
void drawEllipse(ru16 x0,ru16 y0,ru16 xr,ru16 yr,ru16 color);
28 st ]
x0 B X AR A
y0 U BE Y AR
Xr TR
yr G S
color =% EBE 1 (RGB565)
gl

ra8876lite.drawEllipse(300,500,50,80,COLOR6G5K_CYAN);

ERIRUEE -
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drawEllipseFill()

ft
FEE T i (canvas)fY;E B 511 (active window) P FERH 2.0 54 BB EIL -

PR FAY
void drawEllipseFill(ru16 x0,ru16 y0,ru16 xr,ru16 yr,ru16 color);
28 st ]
x0 R X il REAE
y0 LR Y Bl REARE
Xr TP
yr EREE
color =% EBE 1 (RGB565)
gl

ra8876lite.drawEllipseFill(500,500,80,50,COLOR65K_LIGHTCYAN);

ERIRUEE -
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% 7% BTE

lﬁl@iﬁﬁﬁiﬁﬁﬁﬁ%@%wL

OB EIR RS ERRY > 415 MPU 5 ARYEE ARSI -
& N FRERER—(E R E

AT R

AR -

Block Transfer Englne E{I i 2D fIZRINEES |25 » &

R PAE) - AR EHTES A FE

RA8876_Lite

gt 7] LU RIS 8 &
EEAFRR(MIFRAN) - BISAY S BB G2 2 EHIE)
RRHVRER » ERAVRBLL AT R AT RIERE R ARSI SE G OREFEER
BRE IR R B By S 2
Sy elfiE B > ATEiERE GBI BT ARS8 RAFRVBURSCR -
Bh - (R T DU RS B 22 28 MPU i s DMA 7y 5 2US A SR RIS R LIRS

P/ BTE memory copy HYZHRERF IR & SRS FIRURERHVECIRAS > SUnl LU [ TE{’JK S

Ho

F‘E%TJE?EE’JIJJ‘*{:_JLX?E 0 B¢ 1 Y BHREHARH
iy > /IR 512Kbyte » A1 16bpp [ GEHR AR 1bpp HYRE{FiE] MPU ROM »
LU 16 EHEHR & > BIANE & AT REFR 2 647128 RUTHVEL Y 0~9 HIIREUR » ] LARFiE 288
FRAGEAK 1opp FEEE - FE] MPU ROM »

P REARRCERS

BRRRE TR RE 8 (5 il = =] LABE IR 878 Bl 16*16 KU (il 5:(16bpp) - 17

BRI tHEEREAHY BTE Thae -

TEHIFR R - B MPU A E ROM 24 R

wA]

IR1%3% 34 BTE color expansion IfjgEHHE

RV EAE EHIRD

A2 LU MRV - B E 25 RABBT6 HYRIEE

ERE s EA
bteMemoryCopy() AL IR RS BB B AL
bteMemoryCopyWithROP() SUIE RS BRI B e

bteMemoryCopyWithChromaKey()

HE [ A B R BRI RS B

bteMpuWriteWithROP() MPU 535 A\ 85 el iR ps g iR R (2 B
fE$t > Byte #8=()
bteMpuWriteWithROP() MPU %5 A i Blac R A i R (2 s
f5#f - Word #£5X)
bteMpuWriteWithROP() MPU %5 A i Blac R A i
bteMpuWriteWithChromaKey() MPU %5 A B0 S A= I (S 5IE
#1 - Byte #8=\)
bteMpuWriteWithChromaKey() MPU %5 A B0 S A= I (S 5IE

RAiO TECHNOLOGY INC.
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RA8876_Lite

£t > Word #%=()

bteMpuWriteWithChromaKey()

MPU 55 A Bzl R B

bteMpuWriteColorExpansion()

MPU 55 A BB Gl e (B B s

#t)
bteMpuWriteColorExpansion() MPU 535 A\ B2 W TR B fE 7T
bteMpuWriteColorExpansionWith | MPU %5 A S 30 $h( T B8 (a4 75 B 2 & i 5H
ChromaKey() (EXG=y e SiEEa)
bteMpuWriteColorExpansionWith | MPU %5 A S 30 $hy T B8 (a4 75 B Z & i 5

ChromaKey()

&=

btePatternFill()

B

btePatternFillWithChromaKey()

Btk G E e B RS A B (1

=

2% RA8876 Arduino Wire Sketch.jpg #24¢[EEf$% Figure A-1 -

bteMemoryCopy()

A -

I TEAMABEAT B E AR IR R A B R R BLR S -

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 tHA
s0_addr IR EATHYFC R RS LG L
sO_image_width | RFEAMNVEGLEREEE
s0_x AR EMRAEEA _EHY X fl g
s0_y AEEHRAEEA Y Y Sl
des_addr H 8yt =AY EC R AR 4G L
des_image_width | B BRI R G EE
des_x H Ayt el g AT AT X il R A
des_y E Hysth G T E AT EAY Y il e A
copy_width EREGEE
copy_height HERE G EE

= -
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[ {5 #4552 FH Image_Tool_V1.0 [&l{5: T g -

RA8876_Lite

SR ¢
Pic16bpp_word.bmp

PATR s B A 2 A TR JeiEiilEl 5 150 16bpp f&3(pic16bpp_word.h) - 31 H f1 S FFE=(A -

#p -

115k E R AT (canvas) page1 HYE B 17 % (active window) FyE:
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1,
COLOR65K_BLUE);

IR & RS (canvas) page2 Ky &8l %5 (active window) A4l
ra8876lite.canvasimageStartAddress(PAGE2_START_ADDR);
ra8876lite.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_RED);

1155 N EG:850% 2 E RiiEAT page2 fRENL &
ra8876lite.putPicture_16bpp(50,50,128,128,pic16bpp_word);

I AN\ 5 88 B E R fi(canvas) pagel {5/ E L E
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT 24,RA8876_SELECT_ 8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_ENABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT WIDTH_ENLARGEMENT X1,RA8
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876_TEXT_HEIGHT_ENLARGEMENT_X1);
ra8876lite.putString(0,0,"BTE memory copy,copy page2 picture to page1 display");

RA8876_Lite

1115 %4 page2 E A (AR EGEIEF A pagel =41 ( HHHE)
ra8876lite.bteMemoryCopy(PAGE2_START_ADDR,SCREEN_WIDTH,50,50,PAGE1_START _
ADDR,SCREEN_WIDTH, 50,50,128,128);

ra8876lite.bteMemoryCopy(PAGE2_START_ADDR,SCREEN_WIDTH,50,50,PAGE1_START _
ADDR,SCREEN_WIDTH, (50+128),50,128,128);

ra8876lite.bteMemoryCopy(PAGE2_START_ADDR,SCREEN_WIDTH,50,50,PAGE1_START _
ADDR,SCREEN_WIDTH, (50+128+128),50,128,128);

HEBIRUNEE -

3TE memory copy.copy page2 picture to pagel display

bteMemoryCopyWithROP()

figi
A A P S A B AT R M SRS -

PR FAY

void bteMemoryCopy WithROP (ru32 sO_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 R
s0_image_width | ZRFELIER G HE
sO_x ARG X A B
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RA8876_Lite

sy AR Y Wl FE A
des_addr DB v A
des_image_width | HAVHELIER B HEE
des_x H it X Ef i &
des y H I Y e
copy_width EEINEGE
copy_height R G
rop_code e 1 TR

RA8876_BTE_ROP_CODE_O
( Blackness )
RA8876_BTE_ROP_CODE_1
~S0 - ~S1 or~ (S0+S1)
RA8876_BTE_ROP_CODE_2
~S0 - $1
RA8876_BTE_ROP_CODE_3
~S0
RA8876_BTE_ROP_CODE_4
SO - ~S1
RA8876_BTE_ROP_CODE_5
~S1
RA8876_BTE_ROP_CODE_6
S0”S1
RA8876_BTE_ROP_CODE_7
~S0+~S1or~ (S0 - S1)
RA8876_BTE_ROP_CODE_8
SO - $1
RA8876_BTE_ROP_CODE_9
~(S07S1)
RA8876_BTE_ROP_CODE_10
S1
RA8876_BTE_ROP_CODE_11
~S0+S1
RA8876_BTE_ROP_CODE_12
SO
RA8876_BTE_ROP_CODE_13
S0+~S1
RA8876_BTE_ROP_CODE_14
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RA8876_Lite

S0+S1
RA8876_BTE_ROP_CODE_15
( Whiteness )

= -
[ {5 #4552 FH Image_Tool_V1.0 [&l{5: T g -

SR ¢
Pic16bpp_word.bmp

PATR sE B A 2 A TR JeiEiiEl 5 4507 16bpp f&3(pic16bpp_word.h) - 31 H f1 S FIFE (A -

#p -

IS N\F-E8 2 EHIEAT pagel fEELE
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.putString(0,178,"BTE memory copy with ROP, copy page2 picture to page1 display");

1115 %4 page2 A1 (AR E{G Bl page1 S=A7(H AT )EHEER R 5 A pagel E41 HAYME
ra8876lite.bteMemoryCopyWithROP(PAGE2_START_ADDR,SCREEN_WIDTH,50,50,PAGE 1
_START_ADDR,SCREEN_WIDTH,50,228,
PAGE1_START_ADDR,SCREEN_WIDTH,50,228,128,128 RA8876_BTE_ROP_CODE_1);

ra8876lite.bteMemoryCopyWithROP(PAGE2_START ADDR,SCREEN_WIDTH,50,50,PAGE 1
_START_ADDR,SCREEN_WIDTH,(50+128),228, PAGE1_START ADDR,SCREEN_WIDTH,(5
0+128),228,128,128,RA8876_BTE_ROP_CODE_2);
ra8876lite.bteMemoryCopyWithROP(PAGE2_START ADDR,SCREEN_WIDTH,50,50,PAGE 1
_START_ADDR,SCREEN_WIDTH,(50+128+128),228, PAGE1_START_ADDR,SCREEN_WID
TH,(50+128+128),228,128,128,RA8876_BTE_ROP_CODE_3);

HEBIRUNEE -
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bteMemoryCopyWithChromaKey()

L
BT AT P S LA I T A B RS 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 R ARG HE
s0_image_width | ZRFELIER G HE
s0_x AN X AR
sO_y ARG Y BHEEARA B
des_addr SRR crasyEiiAzin
des_image_width | AVt EC RS (R &
des x H a3t X R A
des_y H Y Sl A B
copy_width R G
copy_height EEIE G =
chromakey_color | iBHH (i

= -
[ {5 #4552 FH Image_Tool_V1.0 [&l{5: T g -

SR ¢
Pic16bpp_word.bmp
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PATR sE Bl A = A TR JeiEiiEl 5 4507 16bpp f&3(pic16bpp_word.h) - 31 H f1 S EIFE (A -

#p -

IS N5 2 EHIEAT pagel fEELE

ra8876lite.putString(0,356,"BTE memory copy with ChromaKey, copy page2 picture to page1
display");

1115 %4 page2 A1 ()Y EH{G BT RS ARG EIE S A pagel =41 HHMIE EMrE
ra8876lite.bteMemoryCopyWithChromakey(PAGE2_START _ADDR,SCREEN_WIDTH,50,50,
PAGE1_START_ADDR,SCREEN_WIDTH,50,406,128,128,0xf800);

ra8876lite.bteMemoryCopyWithChromakey(PAGE2_START_ADDR,SCREEN_WIDTH,50,50,
PAGE1_START_ADDR,SCREEN_WIDTH,50+128,406,128,128,0xf800);

ra8876lite.bteMemoryCopyWithChromakey(PAGE2_START _ADDR,SCREEN_WIDTH,50,50,
PAGE1_START _ADDR,SCREEN_WIDTH,50+128+128,406,128,128,0xf800);

HEBIRUNEE -

BTE memory copy with ChromaKey, copy page2 picture to pagel displa
y

bteMpuWriteWithROP()

ft
MPU(Source0)i: BTE it fii(Source | 5 E ESE (T HAEE 4 5 A B O3 1
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(Destination) -

RA8876_Lite

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);

S A
s1_addr Source1 S EASEELAMHAE
s1_image_width | Sourcel SCIEASH R EE
s1 x Source1 X HifJgE 2
s1.y Source1'Y Hifj A1
des_addr H (A ) s IR RS e aa it
des_image_width | BN (EAR )RS EEE
des x H E It X e A
des_y H Y oy R A
width HAREGEE
height HANE G S
rop_code AR R

RA8876_BTE_ROP_CODE_O
( Blackness )
RA8876_BTE_ROP_CODE_1
~S0 - ~S1 or~ (S0+S1)
RA8876_BTE_ROP_CODE_2
~S0 - S1
RA8876_BTE_ROP_CODE_3
~S0
RA8876_BTE_ROP_CODE_4
SO - ~S1
RA8876_BTE_ROP_CODE_5
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~S1
RA8876_BTE_ROP_CODE_6
S07S1
RA8876_BTE_ROP_CODE_7
~S0+~S1or~ (S0 - S1)
RA8876_BTE_ROP_CODE_8
SO - S1
RA8876_BTE_ROP_CODE_9
~ (S0”S1)
RA8876_BTE_ROP_CODE_10
S1
RA8876_BTE_ROP_CODE_11
~S0+S1
RA8876_BTE_ROP_CODE_12
SO
RA8876_BTE_ROP_CODE_13
S0+~S1
RA8876_BTE_ROP_CODE_14
S0+S1
RA8876_BTE_ROP_CODE_15
( Whiteness )

*data FEf53 (Byte =¢ Word #%=()

= -

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

fEFE SN > SRR A IS S A G -

[ {5 845 (52 FH Image_Tool_V1.0 [&l{5: T g -

SR ¢
Pic16bpp_byte.omp
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Pic16bpp_word.bmp

RA8876_Lite

DU s 2o A PR S A LE] | 72 Ry 16bpp £ 3{(pic16bpp_byte.h - pic16bpp_word.h) > 3ifi H
BEEREANA -

#p -

I & RS (canvas) pagel Y &8l %5 (active window) Ay 1
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

I AT 2 EAIEAT pagel fEEE
ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_24,RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_ENABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA8
876_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8876lite.putString(0,0,"BTE MPU write with ROP, write picture to page1, format byte");

/I MPU(Source0)535 A %5755 BTE 5[ EBCHEAT (page fs Efy BEEIE EE

I1t% 535 A\ H B &= i (page1)

ra8876lite.bteMpuWriteWithROP(PAGE1_START _ADDR,SCREEN_WIDTH,50,50,PAGE1_ST
ART_ADDR,SCREEN_WIDTH,50,50,128,128,RA8876_BTE_ROP_CODE_4,pic16bpp_byte);

ra8876lite.bteMpuWriteWithROP(PAGE1_START _ADDR,SCREEN_WIDTH,50+128,50, PAGE
1_START_ADDR,SCREEN_WIDTH,50+128,50,128,128,RA8876_BTE_ROP_CODE_5,pic16b

pp_byte);
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RA8876_Lite

ra8876lite.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50+128+128,50,P
AGE1_START_ADDR,SCREEN_WIDTH,50+128+128,50,128,128 RA8876_BTE_ROP_CODE
_6,pic16bpp_byte);

IS N\F-EB 2 EHIEAT pagel fEELE
ra8876lite.putString(0,178,"BTE MPU write with ROP, write picture to page1, format word");

/I MPU(Source0)53 A% BTE 5 28R E A (page 5 E i B EE

1% 55 A B i AT (page1)
ra8876lite.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50,228 PAGE1_S
TART_ADDR,SCREEN_WIDTH,50,228,128,128,RA8876_BTE_ROP_CODE_7,pic16bpp_wor
d);

ra8876lite.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50+128,228,PAG
E1_START_ADDR,SCREEN_WIDTH,50+128,228,128,128,RA8876_BTE_ROP_CODE_8,pic1
6bpp_word);

ra8876lite.bteMpuWriteWithROP(PAGE1_START_ADDR,SCREEN_WIDTH,50+128+128,228,
PAGE1_START_ADDR,SCREEN_WIDTH,50+128+128,228,128,128, RA8876_BTE_ROP_CO
DE_9,pic16bpp_word);

HEBIRUNEE -

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

B .B
ol C

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

bteMpuWriteWithChromaKey()
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RA8876_Lite

ft

MPU 748 BTE BB (0 8R RHE S AR S HAYHEEAR -

SRR

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);

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 ) B AS 4tk
des_image_width Hh(E )L B S
des_x H Y3t X iy R A
des_y H Y oy e A
width A EG R
height HAREG S
chromakey_color FEIREEE
*data gt

%_:‘ .

TR BT 0B R (5 A ] B R AR EE -

[ {5 845 (52 FH Image_Tool_V1.0 [&l{5: T g -

SR ¢
Pic16bpp_byte.omp

=

O

Pic16bpp_word.bmp

RAiO TECHNOLOGY INC.
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LT 515 FF 5 042 TS 1 1 16bpp 442X (pic16bpp_byte.h » pic16bpp_word.h) » f: F|
AT -

HB -

IS N5 2 EHIEAT pagel fEELE
ra8876lite.putString(0,356,"BTE MPU write with Chroma Key, write picture to page1, format
byte,word");

/I MPU 55 A 83575 4% BTE *EIH IR 2% 5 A Hiyit =1 (page).
ra8876lite.bteMpuWriteWithChromaKey(PAGE1_START_ADDR,SCREEN_WIDTH,
50,406,128,128,0xf800,pic16bpp_byte):

ra8876lite.bteMpuWriteWithChromaKey(PAGE1_START_ADDR,SCREEN_WIDTH,
50+128,406,128,128,0xf800, pic16bpp_word);

HEBIRUNEE -

bteMpuWriteColorExpansion()

A
MPU 5 A 1bpp [E{G:EHZ £ BTE BAEERRZ S A £ HAVEA RS b -

SRR

RAiO TECHNOLOGY INC. 69/98 Www.raio.com.tw



RAIO"
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);

RA8876_Lite

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 AR ) R AS 4t ik

des_image_width Hh(E )L B S

des_x H Y3 X iy R A

des_y H Y e

width HANEGEE

height HARE G S
foreground_color fEERTS
background_color | 5 EE &

*data Higtadt (Byte 1830)

= -
ST e L B R (A o LB E T A G IR -
[ {5 #4552 FH Image_Tool_V1.0 [&l{5: T g -

PR s B A2 oA R el E A 18 R 1bpp fgx((bw.h) > i H A& EIRECA -

#p -

I & RS (canvas) page1 K &8l %5 (active window) Ay 1
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
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ra8876lite.drawSquareFill(0, 0, 799, 599, COLORG65K_BLUE);

RA8876_Lite

IS N\F-EB 2 EHIEAT pagel fEELE
ra8876lite.textColor(COLOR65K_WHITE,COLORG65K_BLACK);
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_24 RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_ENABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA8
876_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8876lite.putString(0,0,"BTE MPU write with color expansion, write black and white picture
data to page1");

/IMPU %5 A 1bpp [EI{RE R % BTE $TBAGOIRREL S A S HITHEAT
ra8876lite.bteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WIDTH,50,50,128,1
28,COLOR65K_BLACK,COLOR65K_WHITE,bw);

ra8876lite.bteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WIDTH,50+128,50,
128,128,COLOR65K_WHITE,COLOR65K_BLACK,bw);

ra8876lite.bteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WIDTH,50+128+12
8,50,128,128, COLORG5K_YELLOW,COLOR65K_CYAN,bw);

HERIRUNEE -

BTE MPU write with color expansion, write black and white picture

data to pa

bteMpuWriteColorExpansionWithChromaKey()

ft
MPU 55 A 1bpp [Ei(& i 48 BTE B R /20 &5 B (000 A B s A -

SRR
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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);

RA8876_Lite

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);

2 & AH
des_addr H Yt (E AR ) R AS 4t ik

des_image_width Hh(E )L B S

des_x H Y3 X iy R A

des_y H Y e

width A EG R

height HARE G S
foreground_color T E AR
background_color | {5 EEHHE R

*data Higtadt (Byte 1830)

=

foreground_color F1 background_color WAJEE% T B [EIBE g -
et > SRR B T DIEE S A G EE -

[ 58 1 Image_Tool _V1.0 [&] 5 T H g -

SR ¢
Bw.bmp

PR s B A2 oA R el E A 18 R 1bpp fgx((bw.h) > i H A& EIRECA -

#p

IS NF-E8 2 EHIEAT pagel fEELE
ra8876lite.textColor(COLOR65K_WHITE,COLORG65K_BLACK);
ra8876lite.putString(0,178,"BTE MPU write with color expansion with chroma key, write black
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and white picture data to page1");

RA8876_Lite

/IMPU Z5 A 1bpp [E #5151 BTE $UTERC R & RIgE SEOH A Z HiH

&= R ENLE
ra8876lite.bteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADDR,SCREEN_Wi]
DTH,50,228,128,128, COLOR65K_BLACK,COLOR65K_WHITE,bw);

ra8876lite.bteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADDR,SCREEN_Wi]
DTH,50+128,228,128,128, COLOR65K_WHITE,COLOR65K_BLACK,bw);

ra8876lite.bteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADDR,SCREEN_Wi]
DTH,50+128+128,228,128,128, COLOR65K_YELLOW,COLOR65K_BLACK,bw);

HEBIRUNEE -

BTE MPU write with color expansion with chroma key, write black an
d white picture data to pagel

btePatternFill()

@-EH% TxHE(I@fE/%? TEEATELLE -

PR FAY
void btePatternFill(ru8 p8x8or16x16, ru32 sO_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);

28 BT
p8x80r16x16 BEEERRRUST, 0 = 878, 1=16%16
sO_addr FRhR B AR (AT ) o iR AS e aa ik
s0_image_width | BAREIGZ 5 (EAR) LSRR
sO_x BRI S5 X AL A
s0_y BRI RAAG: Y HhAL A
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RAS8876_Lite
des_addr H 0 (A e R A aa btk
des_image_width | HAVHL(EM)LIEEEE
des_x H s & X sl aa i
des y HEH A5 Y il mafe
width SHE Y@
height FHE R &I

=
PRk E B THE B A FIE &R EEC B AL -
[ (G2 85 5 Image_Tool V1.0 [&] {5 T B -

2EER -
pattern6.bmp

pattern11.bmp
$

DU N sl H 2 o B TR S e 5 A8 £y 16bpp #5=((pattern6.h - pattern11.h),3l; H &1 & FF2CA -

gl
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

/Iwrite picture to pattern1 ram
ra8876lite.canvasimageStartAddress(PATTERN1_RAM_START_ADDR);
ra8876lite.canvasimageWidth(16);

ra8876lite.activeWindowXY(0,0);

ra8876lite.activeWindowWH(16,16);
ra8876lite.putPicture_16bpp(0,0,16,16,pattern6);

/Iwrite picture to pattern2 ram
ra8876lite.canvasimageStartAddress(PATTERN2_RAM_START_ADDR);
ra8876lite.putPicture_16bpp(0,0,16,16,pattern11);

/Iwrite picture to pattern3 ram
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ra8876lite.canvasimageStartAddress(PATTERN3_RAM_START_ADDR);
ra8876lite.putPicture_16bpp(0,0,16,16,bug1);

RA8876_Lite

//set canvas and active window back
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_BLACK);
ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_24,RA8876_SELECT_8859 1);//cch
ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_ENABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA8
876_TEXT_HEIGHT_ENLARGEMENT _X1);

ra8876lite.putString(0,0,"BTE pattern fill, fill 16x16 pattern to page1");

ra8876lite.btePatternFill(1,PATTERN1_RAM_START_ADDR,16,0,0,PAGE1_START_ADDR,S
CREEN_WIDTH, 50,50,700,128);

ra8876lite.btePatternFill(1,PATTERN2_RAM_START_ADDR,16,0,0,PAGE1_START_ADDR,S
CREEN_WIDTH, 50,228,700,128);

HPIRUREE -
BTE pattern fill, fill 16x16 pattern to pagel

btePatternFillWithChromaKey()
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ft
5 B 20 S50 (A A A I

PR FAY

void btePatternFill(ru8 p8x8or16x16, ru32 sO_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);

S s EA
p8x8or16x16 BEFERERR R S) 0 = 8%8, 1=16"16
sO_addr FRhR EHGACR (AT ) aC iR AS e aa ik
sO_image_width | BERREIG2 G (EAR )L EREE
s0_x BRI 5215 X AL A
sO_y BRI R Y Eh AT
des_addr H i (AR )L B e an it
des_image_width H i (E A ) R Ae e
des_x H 525 X dliEn e i
des_y HEUHFZ 5 Y Sl dn e
width S E Y E
height B S I S
chromakey _color | iBEHH i

=
BE R E G TR B AR & fs E VL B R irkk -
[ {5 #4552 FH Image_Tool_V1.0 [&l{5: T g -

SR ¢
Bug1.bmp

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

#p -
ra8876lite.putString(0,356,"BTE pattern fill with chroma key, fill with chroma key 16x16 pattern
to page1");

ra8876lite.btePatternFillWithChromaKey(1,PATTERN3_RAM_START_ADDR,16,0,0,PAGE1_S
TART_ADDR,SCREEN_WIDTH, 50,406,700,128,0xe8e4);
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RA8876_Lite

HEBIRUNEE -

BTE pattern fill with chroma key, fill with chroma key 16x16 patte
rn to pagel
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%5 8 % DMA

RA8876 fefit " DMA Ijfg - o] LAPRERAVFEHUE S MEHY serial flash NIEIR &R} - 105 AZITE
TERYEATIERIE - SMEHY serial flash @it T 38 (5 F B 7 B G EIRHIZER] > R A E GBIE B2 RE
RHY - EFEHY MPU P ROM % /NiY 512Kbyte » HAETF U BERIEGE - {KIEF MPU Kk
A RN SOMHZz > QIR ES AR S AR W A S YT ] - DRIPL {50 FH - v DASEEE(sE A DMA ThBE »
TEE R L k2] serial flash > 2R A DMA THREST T HRERAVIEN S FHY -

RA8876_Lite

ERE BT
setSerialFlash4BytesMode() EE serial flash £y 4Bytes f5i=(;

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

dma_32bitAddressBlockMode() DMA :EH{ 32bit serial flash, & FEAE T

=

2% RA8876 Arduino Wire Sketch.jpg 4% [EEf$% Figure A-1 -

Serial Flash J#$%,22°% ArduinoDue_SpiFlashProgramWithSdCard g <EdEiHH -
55 8 EE R ER - (EFE A Serial Flash f52
#%"ArduinoDue_SpiFlashProgramWithSdCard”;i5 <& Z 1Y file2sdcard™ & F 5
A”All_Pic.bin” > {4 -

[l {58 (52 1) Image_Tool_V1.0 [&El{5: T 2 -

setSerialFlash4BytesMode()

it -
‘= {5 F 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

75k serial IFO #2582 m [ » serial IF1 #3527 serial flash -

dma_24bitAddressBlockMode()

fi
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Hif5 1Y serial IF £ 24bit address serial flash 5 tH 8 G #0E - IR AZFEEHYERISEAEE -

RA8876_Lite

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

S8 aitHH
scs_selct RA8876_SERIAL_FLASH_SELECTO

RA8876_ SERIAL_FLASH_SELECT1
15£15 serial IFO =¢ serial IF1

clk_div RA8876_SPI_DIV2
RA8876_SPI_DIV4
RA8876_SPI_DIV6
RA8876_SPI_DIV8
RA8876_SPI_DIV10
#E4%E SPI clock [EAE

x0 ERIEA L X i
y0 ERIEAN LY dhAA e
width DMA &R & &
height DMA &5 5%
picture_width Serial flash N[E[{&EE
addr Serial flash AJ[E] (G AVEE4AHIHE

HB -
DMA TiifE o] LASA T3 HL — R {1 e e B B A e R E— @R EUR - AR AR TR EHY ERTH

FerRIE (G BEE &)

I3 E & A=A

I35k pE A (page W EBI G BEE @

/IDMA EHY Serial Flash (N[5 55 A\ & R mtE E &I

const int WP2=960000;

ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
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ra8876lite.activeWindowXY(0,0);

ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_BLUE);

RA8876_Lite

//[demo 24bit address Serial Flash DMA function
ra8876lite.dma_24bitAddressBlockMode(RA8876 SERIAL FLASH SELEC1,RA8876_SPI_DI
Vv2,0,0,800,600,800,WP2);

HEBIRUNEE -

0y e B e e B S B

//demo 24bit address serial flash DMA partial

I3 & A AT

115k & RiEAT (page W EEI & Rk 75
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH); ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_LIGHTCYAN);

/IDMA 381y Serial Flash FJ"WP2” 243 & HE #1(400,300)%(799,599) » #h74 23 A B4 & i
SR

/1 X0 = 50

/1 yO = 60

// width = 400

/I height = 300
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/I picture_width = 800
// addr = WP2+(800*2*300)+(400*2)=960000+480000+800 = 1440800

ra8876lite.dma_24bitAddressBlockMode(RA8876_SERIAL_FLASH_SELECT1,RA8876_SPI_
DIV2,50,60,400,300,800,1440800);

RA8876_Lite

HEBIRUNEE -

dma_32bitAddressBlockMode()

A
Hif5 1Y serial IF £ 32bit address serial flash 5 tH 8 G #0% - IR AZFEEHYERISEREE -

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 st
scs_selct RA8876_SERIAL_FLASH_SELECTO

RA8876_ SERIAL_FLASH_SELECT1
15£15 serial IFO =¢ serial IF1

clk_div RA8876_SPI_DIV2
RA8876_SPI_DIV4
RA8876_SPI_DIV6
RA8876_SPI_DIV8
RA8876_SPI_DIV10
15845 SPI clock [&48E

X0 ERiEAn b X s
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y0 ERIEA LY
width DMA [ &/
height DMA &8 5%
picture_width Serial flash P[] {5 &
addr Serial flash AJ[&E] 5 HUFE 4G L

HH -

const int WP10=8640000;

/*DMA demo 32bit address*/

/lwhen using the 32bit address serial flash, must be setting serial flash to 4Bytes mode
/lonly needs set one times after power on
ra8876lite.setSerialFlash4BytesMode(1);

while(1)

{

I35 8 B A AR

IR E R EAT (page A BB & Rk
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);
ra8876lite.drawSquareFill(0, 0, 799, 599, COLOR65K_LIGHTCYAN);

/IDMA FEHY serial flash [E] 555 A& RSG5 E BT
ra8876lite.dma_32bitAddressBlockMode(RA8876_SERIAL_FLASH_SELECT1,RA8876_SPI_
DIV2,0,0,800,600,800,WP10);

delay(2000);

}

ERIRUEE -
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RAS8876 Lite
5% 9% PWM
ERE &t HH
pwm_Prescaler() TH AR E
pwm_ClockMuxReg() PWM [pAfizset PWM 5 [l DR 28
pwm_Configuration() PWM ThaE s E BA5FRL
pwmO_ClocksPerPeriod() | PWMO 4l & HARS ks &% &
pwmO_Duty() PWMO {1 EEH
pwm1_ClocksPerPeriod() | PWM1 & EHARARE = 5% E
pwm1_Duty() PWM1 ZF{T-EEH

=¥ : %% RA8876 Arduino Wire Sketch.jpg 4% [E = MT$E Figure A-1 -

pwm_Prescaler()

il -
FRITREREE
ERBRAY -
void pwm_Prescaler(ru8 prescaler);
28 A
prescaler RA8876 PRESCALER
=

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

pwm_ClockMuxReg()

fitt
PWM [ SE235 PWM 3 i 562

PR FAY
void pwm_ ClockMuxReg(ru8 pwm1_clk_div, ru8 pwmO_clk_div, ru8 xpwm1_ctrl, ru8
xpwm0Q_ctrl);
28 EE!
pwm1_clk_div PWM1 EAAFR SRR E
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RA8876_PWM_TIMER_DIV1
RA8876_PWM_TIMER_DIV2
RA8876_PWM_TIMER_DIV4
RA8876_PWM_TIMER_DIV8

pwmO_clk_div

PWMO EARFRAHRE E

RA8876_PWM_TIMER_DIV1
RA8876_PWM_TIMER_DIV2
RA8876_PWM_TIMER_DIV4
RA8876_PWM_TIMER_DIV8

xpwm1 _ctrl

PWM1 5 [JIThREEEHE
RA8876_XPWM1_OUTPUT_ERROR_FLAG
RA8876_XPWM1_OUTPUT_PWM_TIMER1
RA8876_XPWM1_OUTPUT_OSC_CLK

xpwmO__ctr

PWMO 5 [JIThsEEEHE
RA8876_XPWMO0_GPIO_C7
RA8876_XPWMO_OUTPUT_PWM_TIMERO
RA8876_XPWMO0_OUTPUT_CORE_CLK

pwm_Configuration()

HEL
PWM IThaEa% E BLFFARY

BRI

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

SH

st

pwm1_inverter

PWM1 gyt 52 [
RA8876_PWM_TIMER1_INVERTER_OFF
RA8876_PWM_TIMER1_INVERTER_ON

pwm1_auto_reload

PWM1 B2y B EE A i
RA8876_PWM_TIMER1_ONE_SHOT
RA8876_PWM_TIMER1_AUTO_RELOAD

pwm1_start

PWM1 {F - 545
RA8876_PWM_TIMER1_STOP

RA8876_PWM_TIMER1_START
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pwmO_dead_zone | PWMO 3L IAEZEFEA B E0E
RA8876_PWM_TIMERO_DEAD_ZONE_DISABLE
RA8876_PWM_TIMERO_DEAD_ZONE_ENABLE

pwmO_inverter PWMO i 7 [
RA8876_PWM_TIMERO_INVERTER_OFF
RA8876_PWM_TIMERO_INVERTER_ON

pwmO_auto _reload | PWMO B2 H 2l 8 1
RA8876_PWM_TIMERO_ONE_SHOT
RA8876_PWM_TIMERO_AUTO_RELOAD

pwmO_start PWMO {£ 1155 EL
RA8876_PWM_TIMERO_STOP
RA8876_PWM_TIMERO_START

pwm0_ClocksPerPeriod()
pwm1_ClocksPerPeriod()

il -

PWMO (A HARI R IR = 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 s EH
clocks_per_period 51 B R 8 = (1~65535)

=
R DR PWM S5 BRaysE  IA03E B Ry 1000 » 5B FH(Duty cycle)al b3H
FEnE 2 0~1000 -

pwm0_Duty()
pwm1_Duty()

HEL
PWMO FH{EEEARE.
PWM1 &H{EFEHIE.
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EREREY
void pwmO_Duty(ru16 duty);
void pwm1_Duty(ru16 duty);

RA8876_Lite

S8 £t e
duty AR EE

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

HB -

/*pwm demo please measure by oscilloscope */
ra8876lite.pwm_Prescaler(RA8876 _PRESCALER); //if core_freq = 120MHz, pwm base clock =
/1120/(3+1) = 30MHz

ra8876lite.pwm_ClockMuxReg(RA8876_PWM_TIMER_DIV4,RA8876_PWM_TIMER_DIV4,RA
8876_XPWM1_OUTPUT_PWM_TIMER1,RA8876_XPWMO0_OUTPUT_PWM_TIMERO);
//lpwm timer clock = 30 MHz /4 = 7.5MHz

ra8876lite.powmO0_ClocksPerPeriod(1024); // pwm0 = 7.5MHz/1024 = 7.3KHz
ra8876lite.pwmO_Duty(10);//pwmO set 10/1024 duty

ra8876lite.pwm1_ClocksPerPeriod(256); // pwm1 =7.5MHz/256 = 29.2KHz
ra8876lite.powm1_Duty(5); //[pwm1 set 5/256 duty

ra8876lite.pwm_Configuration(RA8876_PWM_TIMER1_INVERTER_ON,RA8876_PWM_TIME
R1_AUTO_RELOAD,RA8876_PWM_TIMER1_START,RA8876_PWM_TIMERO_DEAD_ZON
E_DISABLE ,RA8876_PWM_TIMERO_INVERTER_ON,RA8876_PWM_TIMERO_AUTO_REL
OAD,RA8876_PWM_TIMERO_START);
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% 10 = Arduino SD

{5 4] Arduino due #H§3% SD > s FJ& R LK SD R ol 7 B fras - IEE AR
e B B (.bin)iE 8 PC {55 %] SD » Zi{&{#FH Arduino Due 5EHT SD R PHYIE GEHR E A F]

RA8876_Lite

RA8876 s [Ea -

PRE st e
sdCardShowPicture16bpp() sEHL SD RfEERE AN E GBI 5
ABERIEMREEUE

sdCardShowPicture16bppBteMpuWri
teWithROP()

sE A SD RPfE e A E GBI 2
i BTE 5B RE E S A 2 HAYH
fitE e E

sdCardShowPicture16bppBteMpuWri
teWithChromaKey()

sE AL SD RPfE e A E GBI A1
BTE ‘£ 2R A 2 HYHE RS
TENLE

sdCardShowPicture16bppBteMpuWri
teColorExpansion()

ar il SD R EREAHY 1bpp {58
151 BTE MPU 55 ABABH (Cufifee 22 [
Y ATE E (L &

sdCardShowPicture16bppBteMpuWri
teColorExpansionWithChromaKey()

ar il SD R EREAHY 1bpp {58
B BTE ${TEH LA 1R
&5 A2 HEstE e e &

= -

ERIEN R MR - W& 1E Ra8876_Lite.cpp [N @ WFRZMH » 2%
RA8876_Lite_Arduino_SD.ino » #EEIFEZ(H IV HEEIE CHIHEZEN -

Arduino and SD card and RA8876 #74¢[&E » 2% RA8876ArduinoDueSD Wire Sketch.jpg =ik [t

#% Figure A-2 -

[ R B (2 A Image_Tool V1.0 & & T Hig# -

sdCardShowPicture16bpp()

fi

R AL SD RNTEERE A NEIREDE - IR AZERIEMEENE -

EBRA -

void sdCardShowPicture16bpp(unsigned short x, unsigned short y, unsigned short width,
unsigned short height, char *filename);
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S s e
X X il anmE A
y Y fifiELanmE A
width EES=AES
height ] 2 =
*filename ElEY A

HH -

ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

sdCardShowPicture16bpp(0,0,800,600,"wp2.bin");

ERIRUEE -

sdCardShowPicture16bppBteMpuWriteWithROP()

fi
S SD R RAAEIR NS - 1E8 BTE BUURInE R A B A A -

ERBRAY -
void sdCardShowPicture16bppBteMpuWriteWithROP(unsigned long s1_addr, unsigned short
s1_image_width, unsigned short s1_x, unsigned short s1_y,
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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 A
s1_addr Source1 s fEAGELAMHTHE

s1_image_width

Sourcel GBS E HE

s1 X

Source1 X i &

s1.y

Source1'Y #iflfE &

des_addr

H iy (AT sC B AG R Antt ik

des_image_width

H Hysth(EAR s R AG s R e

des_x

H A X il R

des_y

H ALY il R

width

i

height

[ 5=

rop_code

HEEH I RS IEG
RA8876_BTE_ROP_CODE_0
( Blackness )
RA8876_BTE_ROP_CODE_1
~S0 - ~S1 or~ (S0+S1)
RA8876_BTE_ROP_CODE_2
~S0 - S1
RA8876_BTE_ROP_CODE_3
~S0
RA8876_BTE_ROP_CODE_4
SO - ~S1
RA8876_BTE_ROP_CODE_5
~S1
RA8876_BTE_ROP_CODE_6
S0”S1
RA8876_BTE_ROP_CODE_7
~S0+~S1or~ (S0 - 3S1)
RA8876_BTE_ROP_CODE_8
SO - S1
RA8876_BTE_ROP_CODE_9
~ (S0”S1)
RA8876_BTE_ROP_CODE_10
S1
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RA8876_BTE_ROP_CODE_11
~S0+S1
RA8876_BTE_ROP_CODE_12
SO
RA8876_BTE_ROP_CODE_13
S0+~S1
RA8876_BTE_ROP_CODE_14
S0+S1
RA8876_BTE_ROP_CODE_15
( Whiteness )

*filename [ElEY=EA

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

#p -

ra8876lite.activeWindowXY(0,0);

ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_24,RA8876_SELECT_8859 1);//cch

ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_ENABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876 _TEXT_HEIGHT_ENLARGEMENT_X1);

ra8876lite.putString(0,10,"Read picture from sd card and write to ra8876 with BTE ROP");

sdCardShowPicture16bppBteMpuWriteWithROP(PAGE1_START _ADDR, SCREEN_WIDTH,
50, 50, PAGE1_START_ADDR, SCREEN_WIDTH, 50, 50, 128,
128,RA8876_BTE_ROP_CODE_3,"home.bin");

sdCardShowPicture16bppBteMpuWriteWithROP(PAGE1_START_ADDR, SCREEN_WIDTH,
50+128, 50, PAGE1_START ADDR, SCREEN_WIDTH, 50+128, 50, 128,
128,RA8876_BTE_ROP_CODE_6,"appli.bin");

sdCardShowPicture16bppBteMpuWriteWithROP(PAGE1_START_ADDR,
SCREEN_WIDTH,50+128+128,50,PAGE1_START_ADDR,SCREEN_WIDTH, 50+128+128,
50, 128, 128,RA8876_BTE_ROP_CODE_8,"sound.bin");
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HEBIRUNEE -

Read picture from sd card and write to ra8876 with BTE ROP

sdCardShowPicture16bppBteMpuWriteWithChromakKey()

ft
S0 SD RIS ERABHS RS - B4 BTE B0 0/208 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 AS 4tk
des_image_width Hh(E )L B S
des_x H 3t X iy R A
des_y SRz @ iAoy
width EEEs
height fe 2 = [
chromakey_color FEIHEEE
* filename & G 1

#p -
ra8876lite.putString(0,50+128+10,"Read picture from sd card and write to ra8876 with BTE
Chroma Key");

sdCardShowPicture16bppBteMpuWriteWithChromaKey(PAGE1_START_ADDR,SCREEN_WI
DTH,50, 50+128+50,128,128,0xf800,"home.bin");

sdCardShowPicture16bppBteMpuWriteWithChromaKey(PAGE1_START _ADDR,SCREEN_WI
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DTH,50+128, 50+128+50,128,128,0xf800,"appli.bin");

RA8876_Lite

sdCardShowPicture16bppBteMpuWriteWithChromaKey(PAGE1_START _ADDR,SCREEN_WiI
DTH,50+128+128,50+128+50,128,128,0xf800,"sound.bin");

HEBIRUNEE -

Read picture,ﬁm sdacard and write to ra8876 with BTE Chroma Key

sdCardShowPicture16bppBteMpuWriteColorExpansion()

A
e HL SD RATREREHY 1bpp B G EHR - i BTE MPU A BLBA (A i 2= H AV EATTR E i
=,

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);

S & AH
des_addr H Yt (E AR ) B AS 4t ik
des_image_width Huuh(E )L B S
des_x H Y3 X iy R A
des_y H Y oy R A
width EEEs
height fe 2 = [
foreground_color JE03=qes)
background_color | F&
* filename ey

HB -
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sdCardShowPicture16bpp(0,0,800,600,"wp23.bin");

ra8876lite.activeWindowXY(0,0);

ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

ra8876lite.textColor(COLOR65K_WHITE,COLOR65K_BLACK);

ra8876lite.setTextParameter1(RA8876_SELECT_INTERNAL_CGROM,RA8876_CHAR_HEIG
HT_24,RA8876_SELECT_8859 1);//cch

ra8876lite.setTextParameter2(RA8876_TEXT_FULL_ALIGN_ENABLE,
RA8876_TEXT_CHROMA_KEY_ENABLE,RA8876_TEXT_WIDTH_ENLARGEMENT_X1,RA
8876_TEXT_HEIGHT_ENLARGEMENT_X1);

RA8876_Lite

ra8876lite.putString(0,10,"Read picture from sd card and write to ra8876 with BTE color
expansion");

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

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

sdCardShowPicture16bppBteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WI
DTH,50+128+128, 50, 128, 128, COLOR65K_BLUE,COLOR65K_RED,"rain.bin");

HEBIRUNEE -

Read picture from sd card and write to ra8876 with BTE color expan

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKeyy()
o -

sEHL SD RATRERE AT 1bpp B G855 - £ BTE ${TEH IR ELAN] RIS H A2 HAVithE
e ELE -
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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);

RA8876_Lite

2 & AH
des_addr H Yt (E AR ) R AS 4t ik
des_image_width Hh(E )L B S
des_x H Y3 X iy R A
des_y H Y e
width EEEs
height e 2 = [
foreground_color JE03=yeS)
background_color | &5+
* filename ey

foreground_color F1 background_color WAJEE% T s [EIBE g -

#p
ra8876lite.putString(0,50+128+10,"Read picture from sd card and write to ra8876 with BTE
color expansion with chroma key");

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADD
R,SCREEN_WIDTH, 50, 50+128+50+10, 128,
128,COLOR65K_WHITE,COLOR65K_BLACK,"sun.bin");

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADD
R,SCREEN_WIDTH, 50+128, 50+128+50+10, 128,
128,COLOR65K_WHITE,COLOR65K_BLACK,"cloud.bin");

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey(PAGE1_START_ADD
R,SCREEN_WIDTH,50+128+128,50+128+50+10,128,128, COLOR65K_WHITE,COLORG65K _
BLACK,"rain.bin");

HEBIRUNEE -
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Wi A

SPI Interface To RA8876 Or
RA8877

o
OMMUNICATION

Arduino

OO g
il -

DIGITAL

oA
S W > > =2 = B - A a3
G H R 3 < a < =<

XSSDO

Figure A-1
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SPI Interface To RA8876 Or
RA8877
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