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RAIO™

% 1 % RA8876_Lite N

RA8876_Lite /& %: T Arudino Due FF & AR ZE+H: RA8876 IRANHT, 5 SD - i 4 AL B FH B 11
PR IR AL, AT LB BhE 2, BRI AR Arduino Due JF A3, IXsh fEmsta R KR
TFT-LCD %1 4¢ RA8876(Parallel RGB %t )5k RA8877 (LVDS #ith).

RA8876_Lite

BEFFRR

1.Arduino Due FF &R

2.RA8876 1 RA8877 Nz (#k # SPI FLASH, 4l = F% IC)
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RA8876_Lite

- RA8876_B_Demo Board_2013.10

== RAB8876 Chip

= %% SPI interface

=== Serial Flash ROM for DMA function
438 7 % (Genitop Font ROM)

== SDRAM

3.8D R#EHR

f
o

IBERINIE

4.SD k(% & 4GB & LU F)
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RA8876_Lite

Transcend A

& LEACK

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

RA8876_Lite %

RA8876_Lite {21t RA8876 TFTLCD il 4 = £ 1 W & DhRe IR 4% (AP R EL, AT
757~ B & 25T Arduino Due F kil SPI Ft1H, Kz RA8876 Zr 16BPP (iR 1 K14 3|
TFT-LCD. #/RMFF B S T4

#1464k (Initialization)
RA8876 WA Lz

AR5 & O (Memory configuration & Window)
Yi W anfe) KL K) RA8876 Ay A7 A& T I 2 [A] IR % R 5 W E »

K44 (Graphic)
RA8876 4 K15, Arduino Due 5 N\ & B4 5k .
RA8876 #:&#% 2, Arduino Due 5 N\ff Fi#& H &) ASCII code FAI 7,

S F(Text)

RA8876 ¥ #%1, Arduino Due i%il RA8876 . FI)fHEE N RA8876 i ASCIl =5, iR
RA8876 FAKHUKINRE «

AT S FRI 4RI 7 7~ ASCII code, BIG5, GB2312 &g,

J1f%: & (Geometric Draw)

RA8876 2K #=,, Arduino Due %t RA8876 2|4k, MK, SEIEN, RMAME,
B A IR, =M, =MIIEEE R, BEEEW, WEE, IR T
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RA8876_Lite
BTE
RA8876 £, Arduino Due %1 RA8876 BTE 3| ¥ 7~
BTE WEE .

BTE W17 ROP Z#izH 5.

BTE W17 R 5iE M .

Arduino Due %1t BTE 512 H4T W5 N5 ROP Bz,
Arduino Due & it BTE 51 BT WA BN S5EH A,

Arduino Due %t BTE 51 H$ AT W HEESNSEEY 7.

Arduino Due %1t BTE 5| ##U4T WS N SEEY e fE B .
BTE KIZIEH .

BTE KX 5iE M .

DMA
RA8876 £ EI# 3\, iZid RA8876 DMA 5| % H #:1:: i Serial Flash P & K% 45 )+ 5 A\ | RA8876
SRR AAF o

PWM
RA8876 PWM W] 15 € SR vF 5, 5T F AR (75 s S 25 =)

Arduino SD
Arduino Due #:HY SD KW EIGEHE, 855 N\ RA8BB76 4B 1.
Arduino Due #:HX SD KW EGEHE, RJE&ED BTE 5% 5 N\ RA8876 4NN 1F.

Al
*E:
:

VA SCAFH B AR R G

(0,0) N X

i
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RAIO™

RA8876_Lite

2 RS IR oR R 4y PR3 8007600, W HE M HFRSHEE 2 mYIIAILE
53 mAAM S E .

3.RA8876_Lite Ml FH I H & LA EAEWT

typedef signed char rs8;

typedef signed short  rs16;

typedef signed long rs32;

typedef unsigned char ru§;

typedef unsigned short ru16;

typedef unsignedlong  ru32;

4B SEMF A -
Figure A-1
Figure A-2
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% 2 F YIih{ik(Initialization)

RA8876_Lite

RA8876 #uait F BRI T -

RA8876 figiff & {ii(hardware reset)
|
RA8876 PLL #J#a1k
|
RA8876 SDRAM #Jufi1k,
|
RA8876 — it &
|
RA8876 TFT I ¥ &€
|
RA8876 14 or WAF 5 & IRIaG BT

|

RA8876 TFT &I E

2.1 5 i (hardware reset)
begin()
RA8876 {47 fir F 5 1 4 7E begin() 4L -

2 begin(BREGRFIME N true, FTontifEE AT H B ZER: RA8876 or RA8877, ik [al{H
A false, FoRERLM, # 7 Arduino SPI bus &5 G IEFA £ 3] RA8876 IRENHK .

2.2 PLL #1454
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RAIO™

ra8876PllInitial()

RA8876_Lite

K275l Ra8876_Lite.h e SUE, Hah5EM PLL WIga4k, A& N ZARE s i) 5K i
5 NAIEE .

#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.

E X Wi
OSC_FREQ R RABBT6 [ ah R 2 Wi 2, i 1A 10MHz
DRAM_FREQ SDRAM fEHU 2, 3 i 50~160MHz
CORE_FREQ RA8876 F4ut% Lo, & il 50~130MHz
SCAN_FREQ TFT S RIRENHZE PCLK, 2% LCD SPEC f5E M
PCLK % 73K

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

2.3 SDRAM #Jt54t
RA8876 LN & B s NAF, ATLLAZIY g 4hi SDRAM N G 14 5 B os W AF

ra8876Sdramlinitial()

PRE 2% DL Ra8876_Lite.h W& XAH, FFHBHAT SDRAM WIgait, &N UER T 5%
SCHTE A Y SDRAM FHorf 1 I, WS A F7Afd H & Fri FH i) SDRAM 10, S5 XA &,
FHEATEE,

#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 —fBiksE
PLR 37 e WAL AR B2, 5% RAB8BT76 o RAB877 #ii% 155 RA8876_Lite.h Ziffa27% bit
5E S IRYEAR B 75 SR ¥ e T 51 LI

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 i IS4 BESE
2% D) Ra8876_Lite.n e X fH, HHFETFS% LCD MMEPE el TFT B FEUE.

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

/M RA8877 75211k & LA~ LVDS #i i #%=0, {8/ RA8876 W& N 0
#define RA8877_LVDS _FORMAT 0 // 0:Format1(VESA format), 1:Format2 =(JEIDA
format)

RAB8876 il i i 7 5%
| vPW | VND | VDH | VST |
XVSYNC —________ - ________
xHSYNG . v vy P ourourouu
XPDATA E— _________ —/l-l“ﬁ —>< LINE o
xee 1L T o
XHSYNC | |
| HPW | HND | HDW | HST |
e | [JUUUTUUUUUUUUL _JUUUUUUT DUy
XDE | |

RAiO TECHNOLOGY INC. 12/98 WWW.raio.com.tw
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Ak Az TFT LCD 5 ATO80TNS2,E K ¥ TFT I fEin T &

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
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TFT B PRI EFE T

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 LR TR W RVIGR I E
22 LT Ra8876_Lite.h y5& XAH, 1#H#E T e X T HIHHE:

1152 ST B 53 R4 58 vy
#define SCREEN_WIDTH 800
#define SCREEN_HEIGHT 600

M58 3 AR AT 22 A7 DL THT LK)

M1 K T AR I T SDRAM A S 1% 0UE IR, %I, @

/Mg an A Sk FH ) SDRAM 24575 W9825G6JH H 75 &= 32Mbyte

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

//maximum number = 32/0.96 = 33.3

AT CA s % AT LARILRI 33 T 45 o 5 M H

IARSTIERR 10 AN gs Bor SR, B4 TR RS S Box RPAE Ry 800600, (5%
/116bpp, &3 ELJ7 A 1) 2 TG A7 H -

#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

& OISR -

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 BRTFHE
RA8876 ¥tk e se i fa , 188 Jesxt Bor WAZEHAT S NEGEHR, RGBS RITE;: FEE,
RA8876 TFT LCD I [yl 2%, W2 H AR Won WAF I o & 1 X HL N I se A8 508, JF AL
i3] LCD EiR.

displayOn()

Ak :

BRI R B R .

RBUREL

void displayOn(boolean on);

ZH Wi W
= true
BRIt
on = false

SV NN

RAiO TECHNOLOGY INC. 15/98 WWW.raio.com.tw
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¥ 3 E AR S HE O (Memory configration & Window)

RA8876_Lite

FEARICH, AFETBCRH 10 T, 565 1 W Ra B SN, He oy EG s, flinkE
BERENE 2 71, R)5H BTE memory copy Lhfg, Kz i & 328 1 TUR R R AT,
XTIV AT DA G EL O S AR s A, ST B B W 03 A3 T s (R TN Bl 3B nRCR

PR P A«

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
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RA8876 Lite
NAFME DA R BN TR
BRIA i B
displaylmageStartAddress() | B&E fAA% Eor N A7 S dn skt
displaylmageWidth() W B RN WA 96

displayWindowStartXY/() PO BN AR Bos WA 2 A s A

canvaslmageStartAddress() | 1€ il A7 FA% N A7 [ dh Hu

canvasimageWidth() BT HAT 5245 AT 98 B
activeWindowXY/() WOE TG BN & DA E AT B E) A A& A
activeWindowWH() WOETE BN 58 =

displaylmageStartAddress()

ik :
BE RAAR Ros A A7 R AR UL .
RBURRY.
void displaylmageStartAddress(ru32 addr);
ZH L]
addr BRI ARG E
Bt =TG-

SR SR WAF N s B E B RIENAE, B UGREN 0. FEASCH, PWAFRLRIDY 10 AT, 26
1 AT W 7 Be 48 AR Bos A7, BT RAATAG B BOst e T

displaylmageStartAddress(PAGE1_START_ADDR);

displaylmageWidth()

R

BUE R R W AEI T8

RBUREL
void displaylmageWidth(ru16 width);

B vl

width S5 BN AT TE B

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

BHEFNTES) -

SRR AR ) 6 T A 2015 D T (1B A7 ) B B AH 46

Y AN TUTHI (1 477 ) 56 B % 52 800(=SCREEN_WIDTH), it AT 4G40 15 2 U F
displaylmageWidth(SCREEN_WIDTH);

IR R R EEAE R AR A Y R] B E — K

A8 FH 3t 0] LUK 0 T (1 A ) %6 - > SCREEN_WIDTH

ZLUE

IR A8 2.7 TR (AT ) A2 40 O A A7 HiLhE 0, 58204 1600, =154 600
displaylmageStartAddress(0);

displaylmageWidth(1600);

[0 —A DT ) N A7 iR EE 4R /5 = 16007600*2(byte)

displayWindowsStartXY()

R
BOE T B DERL R R os AR 22 AR AE A

RBUREL
void displayWindowStartXY(ru16 x0,ru16 y0);

ZH A

x0 Fe B X A bR

y0 Fe EAY HAAhR

B3 R Y51«

R R 58 P R v 2 22 TFT i€ HDW A1 VDH, i 3% R B Bon i D T-544
BN NAFAE E ARG

WEW T

displayWindowStartXY(0,0);

AR R NAE TU(EAT) I % S5 & B > LCD rpee s, X Bk 5 Y 4l
ARBRAE AT AR Y, X Rl iR/ M A% B 4 WA Y Bl s Mm s 08 1.

i

WRE N5 BRI BRR S NN TR, Bon s 1 (7 )AGRIKIAE Z AT e B R os WAF(5).

B

RAiO TECHNOLOGY INC. 18/98 WWW.raio.com.tw



RAIO™

ERE O A A2 H RA8876 TFT K FiEtldiih®| LCD 7R, X4 displayOn(true).

RA8876_Lite

canvasimageStartAddress()

ik :

BB AT R A A7 B A A E

RBUREL

void canvasimageStartAddress(ru32 addr);
SR Ui W]
addr AT SR N AR IR A B

canvasimageWidth()

Ak :
WCE EAT FAAR A A7 1 58
RBUREL
void canvaslimageWidth(ru16 width);
SR Ui W
width AT FAR A A7/ 58 P2
BEFNTEH -

K% (Graphic) , X (Text) , %:&(Draw) , DMA ZEH0E F0 J7E 2410 I A7 (K35 3 % 1 (active
window) X N AT, ASCH AN 10 ANTT, & ANTTES AT LG 2 o 2w AE, 4

JIFETE 55 1 DA 2 Y I A
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);

I35 5E 28 2 DU 4TI AR
ra8876lite.canvasimageStartAddress(PAGE2_START_ADDR);

JARE 28 3 DL 24 i I A7
ra8876lite.canvasimageStartAddress(PAGE3_START_ADDR);
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RA8876_Lite

activeWindowXY()
R
VB I B T R EiAR B4 b AR AR
RBUREL
void activeWindowXY(ru16 x0,ru16 y0);
SR Ui W]
x0 7r bR X A AR
y0 7 BAY BhAAAR
activeWindowWH()
R
BB B E X TE
RBURRY.
void activeWindowWH(ru16 width,ru16 height);
S Wi W
width I B0 T X5
height TESN T O X R
FEE AT -

K14 (Graphic), ¥ (Text), %2 Kl(Draw), DMA Z534E, #BAZAE 24 1T HiA7 (3% 30 % 1K (active
window) X Ht Py AT

EENE OS5 METEAA T 580K, E3E DN (T )RS 7E S /T E AR () -

TE BN T E D ZIAE 4 1T AT X3
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% 4 & K14 (Graphic)

RA8876_Lite

BRI % Ut B
graphicMode() D1 B AR B 5
setPixelCursor() WE H 2R AR AR AR
ramAccessPrepare() W A7 B4R 2

putPixel_16bpp()

BE bR ME R

putPicture_16bpp()

B E AR5 TE AR BN R st

putPicture_16bpp()

TRE AR5 2 i B 0 v 5 B R B 4R £ (Byte 48 3\)

A A 52 R 2 9 5 PR R 6 (Word £ 2t)

putPicture_16bpp()

%% RA8876 Arduino Wire Sketch.jpg 2k K 5l fff % Figure A-1.

K14 %9518 Image_Tool V1.0 B4 T B85k,

graphicMode()

R

DIt F AR A B 7 4R 5

BRER A

void graphicMode(boolean on);

ZH P W
= true
wE N BB

on = false
W N T

Al
*E:

setPixelCursor()

R
BEE R TEARA R o

RAiO TECHNOLOGY INC.

RA8876 146 L ik e sk a B TR
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RA8876_Lite

BRHR A

void setPixelCursor(ru16 x,ru16 y);

2 1]
X X FhiAL bR
y Y HhiAL bR
ramAccessPrepare()
ik :
WAFAFBLHIE 4
RBURRY.

void ramAccessPrepare(void);

PHE -
A EBCRIT A 250 FH L B 3

putPixel_16bpp()

ik :
FEFE E AL PR — MEER R
RBURRY.
void putPixel_16bpp(ru16 x,ru16 y,ru16 color);
ZH Wi W
X X AL bR
y Y HhAE AR
color RGB565 %

FrHERTE B -

IR% 2 B A1 (canvas) page 16 5E )75 3 & [ (active window)Jy i £
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);

ra8876lite.canvasimageWidth(SCREEN_WIDTH);

RAiO TECHNOLOGY INC. 22/98
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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

[I1E 2411 ) A7 (canvas )15 & A bz E (20,20) 2 il — ML AR ZR N
ra8876lite.setPixelCursor(20,20);
ra8876lite.ramAccessPrepare();
ra8876lite.lcdDataWrite(0x00);//RGB565 LSB data
ra8876lite.lcdDataWrite(0xf8); /RGB565 MSB data

[I1E 2411 ) A7 (canvas )15 & A bz B (30,20) 2 il — A A BER 2
ra8876lite.setPixelCursor(30,30);

ra8876lite.ramAccessPrepare();

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

[I7E 24/ A7 (canvas)f8 & AL b B (40,30) &l — MR g &
ra8876lite.putPixel_16bpp(40,40,COLORG5K_MAGENTA);

T B .

putPicture_16bpp()

R
BOE e E ARG bR S BB T e, BOE SE i, 8T AT DRSS N R -

=

BRHR A

RAiO TECHNOLOGY INC. 23/98 Www.raio.com.tw
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void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height);

RA8876_Lite

ZH L]
X 72 A X Bl AR bR

y JE B Y Ak bR

width BIUE 58 (K15 2 RT)
height FIE = (B R R T

putPicture_16bpp()

R
BT AR5 BIR 58 = 5 BB A R £ (Byte #530), BUESER, BREESH RIS AHE
RS0 21 24 BT AT 15 30 B AR E AR AR

BRI HR Y
void putPicture_16bpp(ru16 x,ru16 y,ru16 width, ru16 height, const unsigned char *data);
ZH P W
X o B X H AR AR
y 75 LY ALk
width P 58 KRR RT)
height KIG (B A R RT)
*data Byte #&% UG H k5 £

-
K15 254 1 Image_Tool_V1.0 & T R4,

putPicture_16bpp()

ik

BOE AL bR S AT S B ER TR £ (Word %), WE5eiE, MBS HHIERH IS ANE
A8 21 2 AT TS B T R e AR

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

RAiO TECHNOLOGY INC. 24/98 Www.raio.com.tw
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RA8876_Lite

W

E4 L

Je B X AR AR

x

y Je B AAY AR AR

width E% 58 UK P15 2= )

height PG i (T ELAR R RT)

*data Word #% = & 2 s Fe &t

E:
K14 %9518 Image_Tool V1.0 B4 T B85k,

FrHERTE B -

11375 % 4 1T iH 477 (canvas) page1 HIi% 3 & 1 (active window) g i 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);

IHE 4 i E A7 (canvas )15 € AL brfr BN 128128 KR
ra8876lite.putPicture_16bpp(50,50,128,128);
for(i=0;i<16384;i++)
{
ra8876lite.IcdDataWrite 16bbp(COLOR65K_YELLOW);//RGB565 16bpp data
}
JIHE 4 i E A7 (canvas )18 € AL brfr B 128128 KR
ra8876lite.putPicture_16bpp(50+128,50+128,128,128,pic16bpp_byte);
JIHE 4T E A7 (canvas )15 € AL brfr B 128128 KR
ra8876lite.putPicture_16bpp(50+128+128,50+128+128,128,128,pic16bpp
_word);

T B
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WA B S VE s

BRIH !
lcdPutChar8x12() #:4) 8x12 ASCIl F4F
lcdPutString8x12() 21 8x12 ASCIl 4% £
lcdPutChar16x24() 211 16x24 ASCIl F5%
lcdPutString16x24() 2] 16x24 ASCIl 55 H
lcdPutChar32x48() ﬁ%lJ 32x48 ASCIl F4%
lcdPutString32x48() 2o 32x48 ASCIl 44 &
:

PL_E K% 275 RAB876_Lite_Graphic.ino IR EAM A, HMXLKEEH AKIHEN.

IcdPutChar8x12()
IcdPutChar16x24()
IcdPutChar32x48()

ik -
TE 24T AT I 3 1 A AL RR 2] ASCI 7%

BRER A

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);

24 Ui ]
X 7 A X A AR
y e LAY fhAk bR
fgcolor AR
bgcolor RS
bg_transparent =ture : EFEHEFIEAY] , =false . EHEHR
code ASCII 15
lcdPutString8x12()
lcdPutString16x24()
lcdPutString32x48()
iR

1 S S5 S B 1 P AR R 22 ASCIL 8.

BRER A

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 L]
X o B X As bR
y e b Y Akkr
fgcolor AR
RAiO TECHNOLOGY INC. 27/98
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RAS876_Lite
bgcolor N ERA
bg_transparent =ture: EFEEFRIEWN , =false: EHFEHRMO
*ptr A B FR A
B3 R Y51«

/175 B 24 Hi E Afi (canvas) page1 i3] & H (active window) v 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);

JIACE 24 T A (5 30 7 11 9 3 e AR AR B IE N 8x12 ASCIIL 475 e

#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

JIACE 24 T A A5 300 B 11 3 e AR AR B IE N 16x24 ASCI R H

#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

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

JIACE 24 T A A5 300 B 11 P 3 e AR AR B IE N 32x48 ASCIl i H

#ifdef DEMO_ASCII_32X48
lcdPutString32x48(0,144,0xFFFF,0x0000false," \"#$%&'()*+,-./012345678");
lcdPutString32x48(0,192,0xFFFF,0x0000 false,"9:;<=>? @ABCDEFGHIJKLMNOPQ");
lcdPutString32x48(0,240,0xFFFF,0x0000 false,"RSTUVWXYZ[\\|*_‘abcdefghij");

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

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 & S (Text) M {E (Value)

RA8876_Lite

BRI % it B
textMode() IS SR E ST Sy
textColor() WENFHI RS ERE
setTextCursor() WE LR AL bR
setTextParameter1() WE X FIRE S
setTextParameter2() WEN T YIRe S 4 2
genitopCharacterRomParameter() | % & %l 7 FE L F IS
putString() i€ A AR AL B B N
putDec() i & AL AR AL B 5Ok R BUE
putFloat() i e A AR AL B B NI m BEUE
putHex() Fi e AL PR B BN 7S B AUE
VE:

%% RA8876 Arduino Wire Sketch.jpg 2k KI k=% Figure A-1.

textMode()

IR«

Pl i e B s

BRI HE A

void textMode (boolean on);

ZH vt
= true
BE N
on = false

B E N EIMEAE

i
EVGHAT SO I REBRAERT, B NSRRI, BRAR SR, ok [ ER AR .

textColor()

R
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RA8876_Lite

BOE PR SERE.

RBUREL
void textColor(ru16 foreground_color, ru16 background_color);
ZY it ]
foreground_color AR
background_color PPy
setTextCursor()
iR -
W AR B
RBURRY.
void setTextCursor(ru16 x, ru16 y);
28 Wi 9]
X X AL bR
y Y A bR
setTextParameter1()

ik
BOE T IIRES

BRER A

void setTextParameter1(ru8 source_select, ru8 size_select, ru8 iso_select);

S

L]

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.

31/98
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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()
R
BOE LT IR S 2.
RBUREL
void setTextParameter2(ru8 align, ru8 chroma_key, ru8 width_enlarge, ru8 height_enlarge);
ZH Wi W
align RA8876_TEXT_FULL_ALIGN_DISABLE
RA8876_TEXT_FULL_ALIGN_ENABLE
P et S D S L VA
chroma_key RA8876_TEXT_CHROMA_KEY_DISABLE

RA8876_TEXT_CHROMA_KEY_ENABLE
P H S AT A L

width_enlarge

RA8876_TEXT_WIDTH_ENLARGEMENT_X1
RA8876_TEXT_WIDTH_ENLARGEMENT_X2
RA8876_TEXT_WIDTH_ENLARGEMENT_X3
RA8876_TEXT_WIDTH_ENLARGEMENT_X4
ST KT ORI

height_enlarge

RA8876_TEXT_HEIGHT_ENLARGEMENT_X1
RA8876_TEXT_HEIGHT_ENLARGEMENT_X2
RA8876_TEXT_HEIGHT_ENLARGEMENT_X3
RA8876_TEXT_HEIGHT_ENLARGEMENT_X4
3 BRI

genitopCharacterRomParameter()

R

RAiO TECHNOLOGY INC.
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RBUREL
void genitopCharacterRomParameter(ru8 scs_select, ru8 clk_div, ru8 rom_select, ru8
character_select, ru8 gt_width);

2 L

RA8876_SERIAL_FLASH_SELECTO
scs_select RA8876_SERIAL_FLASH_SELECT1
LA H SPI0 8¢ SPI1

RA8876_SPI_DIV2
RA8876_SPI_DIV4
RA8876_SPI_DIV6

clk_div RA8876_SPI_DIV8
RA8876_SPI_DIV10

W SRl F SPI clock A

RA8876_GT21L16T1W
RA8876_GT30L16U2W
RA8876_GT30L24T3Y

rom_select RA8876_GT30L24M1Z
RA8876_GT30L32S4W
RA8876_GT20L24F6Y

RA8876_GT21L24S1W
e SR

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

RAiO TECHNOLOGY INC. 33/98 WWW.raio.com.tw



RA8876_Lite

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
By E e RIN G e

RA8876_GT_FIXED_WIDTH
RA8876_GT_VARIABLE_WIDTH_ARIAL

gt_width RA8876_GT_VARIABLE_FIXED_WIDTH_ROMAN
RA8876_GT_BOLD

BV TR EC N

7
1Y serial IFO &R 4B FE, serial IF1 ER:3]—f% [ serial flash.
RA8876 YL /MEmFEM S, f41%% RA8876 DataSheet.

putString()
Ak :
TE 24 BT AT 5 3 T A B4R 2 AR B S N T H
RBUREL
void putString(ru16 x0, ru16 y0, char *str);
ZH Wi B

x0 Fe B X AL bR

y0 e B Y BhARER

*str AT E B TR BT

sl

/175 % 24 11 i 4ii (canvas) page1 1353l & H (active window) N4 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

IS8 X7 RE S H

1B 7E S

[IFEA T HARR AL BT 7R A R 8x16 ASCIl #7783
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");

IRBEE X7 RESHL

1B E S

IHE$R 72 AR AL B R os N 77 12x24 ASCIl 747 83

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");

IRBEE X7 RESHL

I E S

IHE45 72 AR AL B R 7s i 77 16x32 ASCIl 747 3

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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IRBEE 7 RESH

IV TE S

[IHEE T AR B B R N2 2 580K
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

IS8 X7 RE S H

IV TE S

IIHEFE E AL PRA B Wos N 7 3 A5 T80K
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");

IRBEE X7 RESHL
IV TE -
IIHEFE AR B B R N2 4 F5I80R
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");

IV ST IRE S AL

PGk ST S

IV 5E S5

NIFEAE 8 HAFR AL B R 7R HR T8 - L 77 R

RAiO TECHNOLOGY INC. 36/98 WWW.raio.com.tw



RAIO

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");

IR E XCF- TRe S 4

I E SR T FE S 4

I 7€ S

I7EF6 8 AR b B 0 s B 18 7 T 2 i
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);

T B .
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Show internal font 8x18

Show internal font 18x32

font enlarge x2

i font enlarge x3

putDec()
Ak :
TE 24 BT I AT R 3 B A B8 2 AR PR B 5N B 1
RBUREL
void putDec(ru16 x0,ru16 y0,rs32 vaule,ru8 len,const char *flag);
ZH Ui W]
x0 1o B X Bl A AR
y0 e BAY BhAAAR
vaule ENEUE -2147483648(-2731) ~ 2147483647(2"31-1)
len /N R (1~11)
*flag =‘n" . BREEAL
=" . BOREEL
= HHIER S
="0" . fEJFRALAN O RN H
sl

I13/5 % 24 1T iH 477 (canvas) page1 1i& 2 & [ (active window) Ay i t4
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);
ra8876lite.activeWindowXY(0,0);
ra8876lite.activeWindowWH(SCREEN_WIDTH,SCREEN_HEIGHT);

RAiO TECHNOLOGY INC. 38/98 Www.raio.com.tw



RAIO™

ra8876lite.drawSquareFill(0, 0, 799, 599, COLORG65K_BLUE);

RA8876_Lite

IR E XCF- TRe S 4

I 7€ S

JIHEFE & AR r B 2451 N i -1 16x32 ASCI 1575

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);

ISR BUA

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~

T B .
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2147483647
—12345
-2147483648

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

putFloat()
ik :
TE 24 BT I AT R 30 B A B8 2 AR PR B 5 NI B
RBUREL
void putFloat (ru16 x0,ru16 yoO, vaule,ru8 len, ru8 precision,const char *flag);
ZH Wi B
x0 1o B X AR
y0 e BAY BhAARR
vaule W N2{H (3.4E-38 ~ 3.4E38)
len /N R (1~11)
precision INBUS A TS AL B (1~4 1)
*flag =n" : WoREL
=" BoREL
= A E S S
="0" : fEJTALAR 03R4 H
VA
N T3 S A AL X AT T o
sl

/15 B 24 Hi i A (canvas) page1 K& 3l & H (active window) g i 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

IR E XCF- TRe S 4

I 7€ S

JIHEFE & AR r B 2451 N i -1 16x32 ASCI 1575

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);

1% 7B

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");

T B .
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1.1
483647.12
-123456.123
-123456.1234
1.1
483647.12

-123456.123
—123456.1234
+1.1
+483647.12
-123456.123
-123456.1234
00001.1
00483647 .12
-123456.123
-123456.1234

putHex()
ik :
TE 24 BT AT HT5 3 & A B8 2 AR FR A B 5NN s AU .
RBUREL
void putHex(ru16 x0,ru16 y0,ru32 vaule,ru8 len,const char *flag);
ZH Wi B
x0 1o B X A AR
y0 e BAY BhAAAR
vaule W AZE 0x00000000~0xffffffff
len /MR A (1~10)
*flag =n" : WoREL
=% . SR Ox fENORk
=*0" : fEJTSkALAR 03R4 H
=" il ox NSk, #h O
sl

I13/5 % 24 1T iH 477 (canvas) page1 1i& 2 & 1 (active window) Ay i t4
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 ST HIReZ KL
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I 7€ SR

JIHEFE & AR or B 2451 N i 218 16x32 ASCI 155
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

ISR BUA

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~

T B .
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ff
alc8
dd11ffb55
0001
0000ff

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

RAiO TECHNOLOGY INC. 44/98 Www.raio.com.tw



RAIO™

RA8876_Lite

% 6 E JI{4 K& (Geometric Draw)

drawLine() 21 45
drawSquare() Ziilysayi
drawSquareFill() 2R T AR
drawCircleSquare() et IR A
drawCircleSquareFill() &2 1) (53] £ FE T JE
drawTriangle() o =
drawTriangleFill() o = AR B SEHG
drawCircle() il
drawCircleFill() 2o 1] [5] J TEL
drawEllipse() 2y i
drawEllipseFill() &2 1) AV [0 T2 S5

%% RA8876 Arduino Wire Sketch.jpg 2k K} 5% Figure A-1.

drawLine()
Ak :
7 24 Hi Hi £fi (canvas ) [ 1% 3l & 1 (active window) P FRAT 245 & P i 421l 2k
RBUREL
void drawLine(ru16 x0, ru16 yO0, ru16 x1, ru16 y1, ru16 color);
ZH Wi W
x0 51 X FliAk bR
yO0 51 Y FhiAk bR
x1 2 m X By
y1 2 mY BhALbR
color W e it (RGB565)
sl
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

T B .

drawSquare()
Ak :
7£ 24T H A (canvas) 5 31 & 1 (active window) P A =48 & 5 s 2 il T .
RBURR.
void drawSquare(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 color);
ZH Wi W
x0 51 X FliAk bR
yO0 51 Y FhiAk bR
x1 52 5 X Ak bR
y1 52 Y RhiAs bR
color W e i (RGB565)

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

T B
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drawSquareFill()

ik :
7£ 24T H A (canvas) WG 31 & 1 (active window) P AT 5 4 52 T 5 2 il 0 T 28
RBURR.
void drawSquareFill(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 color);
ZH Wi W
x0 51 X FliAk bR
yO0 51 Y FhiAkbR
x1 52 5 X Ak bR
y1 2 Y HyAs by
color W e i (RGB565)

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

T B
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drawCircleSquare()

ik :
7 24 |l i 47i (canvas ) )35 3 & 1 (active window) A FAT 2545 5& P 55 22 il (R F A0 7
RBUREL
void drawCircleSquare(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 xr, ru16 yr, ru16 color);
ZH Wi W
x0 51 X FliAk bR
yO0 51 Y Bk bR
x1 52 5 X Ak bR
y1 2 Y HyAs by
Xr [ 1 7K P2 A%
yr 5] 11 2 EL A%
color W e it (RGB565)

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

T B

drawCircleSquareFill()

iR
£ 24 11 I A1 (canvas ) 35 3 & 11 (active window) I AT 75 45 5E 19 1 22 il [52 £ S0 TS 3
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RBUREL
void drawCircleSquareFill(ru16 x0, ru16 y0, ru16 x1, ru16 y1, ru16 xr, ru16 yr, ru16 color);
ZH ]
x0 51 X FliAk bR
y0 51 Y Bk bR
x1 52 5 X Ak bR
y1 2 Y kbR
Xr [ 1 7K F2E A%
yr [ £ 2 B A%
color W e it (RGB565)

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

T B

drawTriangle()
iR
£ 24 11 I A1 (canvas ) 135 3 & 11 (active window) N AT 248 & = & = M 8L,

RBURR.
void drawTriangle(ru16 x0,ru16 y0,ru16 x1,ru16 y1,ru16 x2,ru16 y2,ru16 color);
ZH ]
x0 51 X FliAk bR
y0 51 Y FhiAk bR
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x1 552 55 X Ak b

y1 552 Y HhAk kR

X2 55 3 55 X Ak b

y2 53 5 Y Ak
color W e it (RGB565)

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

SRz AF

drawTriangleFill()
ik :
£ 24 1T Hi A7i (canvas) K% 31 & 1 (active window) A FIAE B 45 & = A4 = M AU .

BRI HR Y
void drawTriangleFill(ru16 x0,ru16 y0,ru16 x1,ru16 y1,ru16 x2,ru16 y2,ru16 color);
ZH L]
x0 51 X R AL bR
y0 518 Y R bR
x1 52 i X Hh AL bR
y1 52 fUY HhAsbr
X2 % 3 m X HhAs bR
y2 % 3 Y HhAhbr
color W e Bl (RGB565)
a5

ra8876lite.drawTriangleFill(500,220,580,380,420,380,COLOR65K_LIGHTMAGENTA);
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drawCircle()
AR -
7E 24T H A (canvas) 5 31 & 1 (active window) P AR =48 5& H 0 s 2261 5

RBUREL
void drawCircle(ru16 x0,ru16 y0,ru16 r,ru16 color);
ZH Wi W
x0 Hl i X AR KR
y0 HG R Y BhAA KR
r A2
color W e it (RGB565)
SR F

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

T B
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drawCircleFill()

ik :
15 24 {1 Hi 477 (canvas) 3% 2 & [ (active window) Py FIAT &4 1 HH o 55 22 ) 53 S5
RBUREL
void drawCircleFill(ru16 x0,ru16 y0,ru16 r,ru16 color);

ZH Wi W

x0 Hl i X AR KR

y0 HG R Y BhAA KR

r A2

color W e it (RGB565)
sl

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

T B
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drawEllipse()

R
5 24 {1 Hi 47 (canvas) 3% 2 T [ (active window) P {4 2 45 5 HH oy 22 IR 5
RBUREL
void drawEllipse(ru16 x0,ru16 y0,ru16 xr,ru16 yr,ru16 color);
ZH Wi W
x0 Hl i X AR KR
y0 HG R Y BhAA KR
Xr KPEAR
yr T H AR
color W e i (RGB565)
sl

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

T B
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drawEllipseFill()

Ak :
7 24 Hi i 47i (canvas ) [ 1% 1 & 1 (active window) P FRAT 725 45 52 T 251 20 A AR ] 22k
RBUREL
void drawEllipseFill(ru16 x0,ru16 y0,ru16 xr,ru16 yr,ru16 color);
ZH Wi W
x0 Hl i X AR KR
yO0 HG R Y BhAA KR
Xr KPEAR
yr T H AR
color W e i (RGB565)
sl

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

T B
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7% BTE

Block Transfer Engine /£~ 2D M Dige 512, ft T Pud i W SR AL X B H 12 4E i
H, BEFFHEARE, Bf(1bpp) iR aBIENEEY PGy 7 5FHA, FERE
BIERMER 5 FE A EEIRE.

RA8876_Lite

RO EoR R EE R EORR, 2R MPU 5N BEANGE R, A mT L 1) S 77 ) T 5040 S I 45
WA PR, OE TR | MR R BTSN RAT) B S 7 B R R AR B 5
SRR, X RRCR B IR S N SR A BN RSCT BRI, R B 2T
ARWAFAT, Wi ROy TR S E S S0 LN, GRS ET S N SR R R 1
B R, M 23E R RIS N, i AR EAS 3 A R n OR , il L& BTE ThReR) v,
35 P LA SR UG B 7 i MPU 42 1B DMA $2 F 5 U5 AN B3R SR X A, S8 )5 P8
BTE memory copy (1 fe-ks S = hil R 2 s X A AE,  #iml DL B3R i AN RASCR

BEd R DI RE R LA 0 B¢ 1 AEUR e iids e MR e 8dE, T MPU B E ROM 24 B

), i /NT 512Kbyte, WA 16bpp FGEHRE 451k 1bpp % X AE L E] MPU ROM, #tn]

DL D> 16 15 B8R &, Bl & vl e 75 3 64*128 R~FHIEUT 0~9 F T Eor, mial DL ix te3y
FRAG K 1bpp ¥ EHE, 173 MPU ROM, #RJ5i%Eid BTE color expansion LREHE %+

AL B NEINAT

FERIE 7S R D R LA FH 25 T DU A RS 8%8 B 16%16 HIR (L E£ (16bpp), RIS I 7845 & 1
FFIX B
REAMKTEHP BTE Thfig, HZSH L FETUY, 82275 RA88T6 M1,

PR3 !
bteMemoryCopy() W A7 s B RS
bteMemoryCopyWithROP() WA U B e 5 8 s
bteMemoryCopyWithChromaKey() | P17 5080 & il #5525 % B
bteMpuWriteWithROP() MPU 5 Al 5 N 28 1a B (5 R 15

£, Byte k&)
bteMpuWriteWithROP() MPU 5 Al 5 N 28 1a B (5 R 15
k-, Word #%=)
bteMpuWriteWithROP() MPU 5 \%dli 5 N A7 @ ia 5
bteMpuWriteWithChromaKey() MPU 5 NZ 4l 2033 I (5 Bl fa 1
Byte #%3X)
bteMpuWriteWithChromaKey() MPU 5 NZ 4l 2033 I (5 Bl fa 1
Word %)
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bteMpuWriteWithChromaKey()

MPU 5 A\ Hdfs 2 g iE W

bteMpuWriteColorExpansion()

MPU 5 A AT Bty 7 (& £dlada

)

bteMpuWriteColorExpansion()

MPU 5 N\ EfE I AT ey 78

bteMpuWriteColorExpansionWith
ChromaKey()

MPU 5 AS@E AT HE T 785 ZgiE ]

(5 HRIRE)

bteMpuWriteColorExpansionWith
ChromaKey()

MPU 5 A\ K J - AT B 6 d 78 5 R iE ]

t

btePatternFill()

AR R IE 7S

btePatternFillWithChromaKey()

AR B3R 5 B IE ]

VAl
*E:

bteMemoryCopy()

R

%% RA8876 Arduino Wire Sketch.jpg 2k K [ % Figure A-1.

PAAT 1 A1 PAY B3 A5 5 1080 A T £ P9 A7 50 2 ) 5 9%

R ER A

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 Wi W
s0_addr SR L A7 PR P A S U b bk
s0_image_width | SRJ5 i A () B% 3 A7 56
sO_x SRR B AE A ) X A AR
sO_y SKIR EUGAE AT )Y AR bR
des_addr H R 1 A7 1 PN A7 D 46 Mk
des_image_width | H fyHbimE A 1) A7 5215 58 5
des_x ()1 AR AR A1 X A A
des_y H H s EARAE AT Y FlAR AR
copy_width S UG B
copy_height S G = E

VAl
*E:
:

K14 %9518 Image_Tool V1.0 B4 T B85k,
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SER F
Pic16bpp_word.bmp

RA8876_Lite

DA VA8 i FH 25 0 AR B i 45 P R SCA 2 16bpp 4% K(pic16bpp_word.h), JF HEEFIFEFA .

Jal:

I15 B 24 HiT i A7 (canvas) page1 HiE 3l & [ (active window) Ay i 4
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);

I175 % 24 HiT i 477 (canvas) page2 H1i% 3l & [ (active window) N 4T
ra8876lite.canvasimageStartAddress(PAGE2_START_ADDR);
ra8876lite.drawSquareFill(0, 0, SCREEN_WIDTH-1, SCREEN_HEIGHT-1, COLOR65K_RED);

115 N B G HHE 2 240l A7 page2 1R 2 &
ra8876lite.putPicture_16bpp(50,50,128,128,pic16bpp_word);

115 N 45 8 22 24T 4 (canvas) pagel R €/ B
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
876_TEXT_HEIGHT_ENLARGEMENT_X1);

ra8876lite.putString(0,0,"BTE memory copy,copy page2 picture to page1 display");
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12 1] page2 A CRIF)H G E3E 5 N\ page A ( H HIHE)
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);

T B .

3TE memory copy,copy page2 picture to pagel display

bteMemoryCopyWithROP()

R
PAAT I A P B AT 5 0 A7 ) 7Y A A B0 SR A 5 I s TR

RBUREL

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);

ZH Wi B
s0_addr RUR N A7 46 Hi ik
s0_image_width | SRIEPN 7ML 0
s0_x KR X Hh AL bR AL E
sO_y KR Y AL bR E
des_addr H i Hb P A7 46 Hh
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des_image_width

H 3 A1 08 S5

des_x H Bt X Ah AR A7 B

des_y H Bt Y SR B
copy_width ST U B
copy_height S B = R
rop_code A SN B eI

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
S0+S1
RA8876_BTE_ROP_CODE_15

RAiO TECHNOLOGY INC. 60/98
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( Whiteness )

i
EI15 #5418 H Image_Tool_V1.0 & T R4

SER
Pic16bpp_word.bmp

DA VA8 i FH 25 0 AR B i 45 P R SCA 2 16bpp #% K(pic16bpp_word.h), JF HEEFIFEFA .

bR iR

5 N4 8 2 41T A paget fi7 € L &
ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.putString(0,178,"BTE memory copy with ROP, copy page2 picture to page1 display");

12 1) page2 HiAf (CRIR)H MG 2 5 page1 4 (H B H) #4125 5 5 N\ page1 HiAh H 1
ra8876lite.bteMemoryCopyWithROP(PAGE2_START ADDR,SCREEN_WIDTH,50,50,PAGE1
_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);

T B .
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bteMemoryCopyWithChromaKey()

R
PAAT 10 A1 P 5 1 A -5 100 A T P A A7 50 A2 s R i B

RBUREL

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);

ZH Wi B
s0_addr RUR N A7 46 Hi ik
s0_image_width | SRIEPNFRAL 0
s0_x KR X Hh AL bR AL E
sO_y KR Y AL bR E
des_addr H i Hh P A7 46 H bk
des_image_width | H I AR5 55
des_x H s X AL bR B
des_y H HH Y Sl AL bR B
copy_width S UG B
copy_height ST U =
chromakey_color | i% B % 4%

i
EI15 #5418 H Image_Tool_V1.0 & T R4

SER
Pic16bpp_word.bmp
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DA Vg8 i FH 25 0 AR B i 40 P R SCA 2 16bpp 4% K(pic16bpp_word.h), JF HAEFIFEFA .

Jal:

5 NF45 8 2 24T A paget fi7 € L B

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

I page?2 A (R 1 UG B 7 2 0% 1% B (5 5 O\ page1 E4 H s @ 47 &
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);

T B .

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

bteMpuWriteWithROP()

iR
MPU(Source0)i% i BTE 5 i fii(Source )45 & X AT 2 H 5 5 N\ B I Ho i £
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(Destination),
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RBUREL

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);

ZH Wi B
s1_addr Source1 PIA7 4R bk
s1_image_width | Source1 W1E5214 5 &
s1_x Source1 X FALfx
s1.y Source1 Y FliAL bR
des_addr H R (1 A7 ) A A7 S 46 btk
des_image_width | H FIHL(EAR) N 775218 56 FE
des_x H g X Sl AL bR
des_y H 3 Y GhAs g
width EPND S SN
height BN EUE =
rop_code B IS IR

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 H¥Efa it (Byte 5 Word k&%)

TE:

BTE 5 MPU 5 A5 5 1) 2hRE SO(Source0) = MPU 5 A\ %
S1(Source1)i% & 1] L5 Des(destination)#H [ .

TAREr A, S AT AR S5 N SRR

E15 #5418 H Image_Tool_V1.0 EIf& T R 4.

SER
Pic16bpp_byte.omp
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Pic16bpp_word.bmp

RA8876_Lite

AT S5 PR 25 00 A0 S 4 P SO 16bpp H X(pic16bpp_byte.h, pic16bpp_word.h) , 3
HEEEERN.

Jal:

I15 B 24 HiT i A7 (canvas) page1 Hi& 3l & [ (active window) A i 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);

IS5 NF4F B 22 241 W A7 page TREALE
ra8876lite.textColor(COLORG65K_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 ROP, write picture to page1, format byte");

/I MPU(Source0)5 Nl i&E it BTE 5] % 5 kg H A1 (page 1) 5 & fr B & ia H

155 N B L A (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);

RAiO TECHNOLOGY INC. 66/98 WWW.raio.com.tw



RAIO™

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);

5 NF45 8 2 24T A paget i € L B
ra8876lite.putString(0,178,"BTE MPU write with ROP, write picture to page1, format word");

/I MPU(Source0)5 AN #ii75d BTE 51 % 5 kI H 11 (page 1) 45 & fir. & £ 12 5.

1G5 N H B A7 (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);

T B .

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

R

MPU iZEif BTE 532 Bt 5dle 20 5 N Hs 1) H Ao m A

BRHR A

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);

ZH it B

des_addr H ) (IE A7 ) 3 A7 AT 4R Hi ik

des_image_width A (1 A7 ) P A7 A 0 T
des_x H R X Fh AL bR
des_y H 3 Y FhAs g
width EPND SIS
height H5NHIEME =

chromakey_color 7 A
*data HEraEt

AR
*E:
:

JeAR T R, T A A 3 T AR S5 NS R AE

EI15 #5418 H Image_Tool_V1.0 & T R4

SER
Pic16bpp_byte.omp

=

O

Pic16bpp_word.bmp
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LI S 5 25 05 09U 64 40 ) P S 16bpp 153X (pic16bpp_byte.h, pic16bpp_word.h), JF
HEEEERN.

i

5 NF45 8 2 24T A paget fi7 € L B
ra8876lite.putString(0,356,"BTE MPU write with Chroma Key, write picture to page1, format
byte,word");

/I MPU 5 N ¥ 3% it BTE 32 B (8 508 20 5 5 N\ H KL E A7 (page1).
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);

T B .

bteMpuWriteColorExpansion()

R
MPU 5N\ 1bpp K& HdEED BTE Bty fE)n 5 A A H AIHLE A 45 & X B

BRHR A
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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);

ZH Wi B
des_addr H ) Hb (8 A7 ) 3 A7 45 ik
des_image_width A (1 A7 ) P A7 A 0 T
des_x H R X Fl AL bR
des_y H 3 Y Gl As g
width EPND SIS
height H5NHIEME =
foreground_color H AE Bl 55
background_color | 8B &
*data R4 (Byte % 30)

i
JeAR T R E, A R A 3 T AR S5 N LR
E15 #5041 H Image_Tool_V1.0 Ef& T R4

DA S48 55 P 5 6 2 TS 2 49 L1 SO A 1bpp % R(bwah), 3 AL & IR o

Jal:

I175 B 24 HiT i A7 (canvas) page1 HiE 3l & [ (active window) Ay i 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

5 NF45 8 2 24T A paget i € L B
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");

IIMPU 5 X 1bpp B4 %#5i%E 1S BTE $UATEEAY )5 5 N2 H RIHIE 1)
ra8876lite.bteMpuWriteColorExpansion(PAGE1_START_ADDR,SCREEN_WIDTH,50,50,128,1
28,COLOR65K_BLACK,COLORG65K_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);

T B .

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

data to pa

bteMpuWriteColorExpansionWithChromaKey()

R
MPU 5\ 1bpp KEHEEDL BTE Bithy A NS 505 NS H 1w A 15 € A7 B

BRHR A
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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);

SR Ui W]
des_addr H ) Hb (8 A7 ) 3 A7 45 ik

des_image_width A (1 A7 ) P A7 A 0 T

des_x H R X Fl AL bR

des_y H 3 Y Gl As g

width EPND SIS

height H5NHIEME =
foreground_color B E R MR 5
background_color FE P 5t

*data R4 (Byte % 30)

E:

foreground_color F background_color 45 5& AN [ Bt B -
JoHREr R AL, A SR T AR 25 N AR R -

K% $dE 8 /) Image_Tool V1.0 EI{% T B4k,

SER
Bw.bmp

DA S48 55 P 5 6 2 TS 2 49 L1 SO A 1bpp % R(bwah), 3 AL & IR o

Jal:

5 N4 8 2 41T A paget fi7 € L &
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

IIMPU 5 N 1bpp BlGEdRZE L BTE $ATE0Y 5 28 R OS5 N2 H

[NEAT 45 5 AL E
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);

T B .

BTE MPU write with color expansion with chroma key, write black an

btePatternFill()

R
5 FH A i L SR 41 R 1 AT [X

RBUREL
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);

ZH Wi
08x80r16x16 ERERN ST, 0 = 8*8, 1=16*16
sO_addr FE i G S U5 (18 AT ) P9 AT R 46
sO_image_width | Ffhi UK SR (HI A7 ) N A7 55 FE
s0_x FERCRIEFAZ X A AR
sO_y FERORIERZ G Y GhAs bR
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RAS876_Lite
des_addr H 1 1l (A7 ) P9 A7 46
des_image_width H A M (G A7 ) P4 A7 58
des_x H S X S ah AL bR
des_y H AR Y S ah AL bR
width LR 1) [X P
height B A X He

¥E:
FERR G R T 5 N B8 22046 72 1 N A7 Hb AL
K14 %9518 Image_Tool V1.0 B4 T B85k,

2B
pattern6.bmp

pattern11.bmp
$

DA Y 42 P 5 I B TSR 4 45 Ry SC A9 16bpp 1 3(pattern6.h,  pattern11.h),3f B35 FIf% 7
o

sl
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);
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/Iwrite picture to pattern3 ram

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);

T B .

BTE pattern fill, fill 16x16 pattern to pagel
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btePatternFillWithChromaKey()

RA8876_Lite

R
A5 FH R P - 208 325 W) € S 41 1 A [X B

RBUREL
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);

ZH ]
p8x80r16x16 HEFFERRRSE 0 = 8%8, 1=16*16
s0_addr P i G RIR (1E0 A17 ) Y A7 46
sO_image_width | Ffhi UK SR (HI A7 ) 8 A7 55 FE
s0_x FERCRIF 8 X Sl AA R
sO_y FERCRIEFAAR Y il A AR
des_addr H 1 b (18 A3 ) P A7 A2 4
des_image_width | H B3t (45 ) 8 77 55
des_x H F A% X Bl b AL b
des_y H AR Y Bl b AL bR
width T ) X P 5
height BUHP I X s
chromakey_color | i% B o ¥4k

i
FERR BB 1 5 N 2 8 9802 10 A7t
E15 254 18 F Image_Tool_V1.0 EIf& T R4,

SER
Bug1.bmp

&
DL S48 P o B Sl e 40 P P SOy 16bpp % 2 (bug1.h), I FLALS BIRR 7

Jal:
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
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TART_ADDR,SCREEN_WIDTH, 50,406,700,128,0xe8e4);

RA8876_Lite

R By AT
BTE pattern fill with chroma key, fill with chroma key 16x16 patte
rn to pagel
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% 8 & DMA

RA8876 #2{it ;' DMA Zhfig, w] LAY AJEEHUH AN serial flash PR8I+ 5 A 23k
SE MHAT X 3. SN serial flash $24H 1 b8 A & A7 U B Bt 1 2S 1), R G it BB Kt B2 e
KHI, AKFYE) MPU ) ROM I8 /N T 512Kbyte, R A& FRHHE, (KB MPU #ii%
W H AR T 50MHz, QiR 5 K [ Bl 5t 7 2L AR 18], DR e {2 n] LI #648E H) DMA ZRE,
EEGEHE e 2 serial flash, #8)5F]FH DMA ZhREHhAT PRI ) B R A7 E

RA8876_Lite

PR L]

setSerialFlash4BytesMode() WE serial flash 24 4Bytes 1

dma_24bitAddressBlockMode() | DMA #2HX 24bit serial flash, [X Hei 5

dma_32bitAddressBlockMode() | DMA #2HX 32bit serial flash, [X Heib 5

¥E:

%2 RAB876 Arduino Wire Sketch.jpg #2k [} 5% Figure A-1.

Serial Flash %%, ArduinoDue_SpiFlashProgramWithSdCard 7~ 55 HH
55 8 T N, A #F LA Serial Flash g
3¢”ArduinoDue_SpiFlashProgramWithSdCard”i# 7~ 1 H [ file2sdcard” % &} 3£
M”All_Pic.bin” 301

K14 %9513 F Image_Tool_V1.0 K% T B4,

setSerialFlash4BytesMode()

IR«
1% F 32bit address serial flash B, 215G AR %L W E serial flash 24 4Bytes mode.
BRI HR Y
void setSerialFlash4BytesMode(ru8 scs_select);
ZH L]
scs_select 1% serial IFO 5% serial IF1

@iV serial IFO JEfERIEEIBFE, serial IF1 %43 serial flash.

dma_24bitAddressBlockMode()

R
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145 2 I¥) serial IF M\ 24bit address serial flash #2 H EMEEdE, 35 N BIFE & 1024 57 A7 X B

RA8876_Lite

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

ZH i B
scs_selct RA8876_SERIAL_FLASH_SELECTO

RA8876_SERIAL_FLASH_ SELECT1
1% F% serial IFO =% serial IF1

clk_div RA8876_SPI_DIV2
RA8876_SPI_DIV4
RA8876_SPI_DIV6
RA8876_SPI_DIV8
RA8876_SPI_DIV10
%% SPI clock [4:47

x0 LET A X AR bR
y0 MATEAT LY A AR
width DMA [X B 58
height DMA [X B
picture_width Serial flash P4 FEI{4 5
addr Serial flash 4 E& S UG Hi bk

i
DMA Thfig a] PATAAT 152 H— A PR AR Bt el s B PR AR RO — X BBt , 2R U5 "5 N B9 2 1) =4 i
A X B

Bk UG B R S 5 Y

J175E %€ 24 i 1) AR

11375 ¥ 24 1iT 1H A7 (page 1 ) & 30 & 1 15 £

/IDMA 2HY Serial Flash P B4 5 N 24 H A1 15 & X Bt

const int WP2=960000;

ra8876lite.canvasimageStartAddress(PAGE1_START_ADDR);
ra8876lite.canvasimageWidth(SCREEN_WIDTH);

RAiO TECHNOLOGY INC. 79/98 Www.raio.com.tw



RAIO™
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);

T B .

Fs Ay DX B PR e 5 5 v 49«

//demo 24bit address serial flash DMA partial

[RS8 2411 AT

11375 % 24 1T 1 A7 (page 1 )G 3 i 1R
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 25 Serial Flash Fy"WP2" 345 X H 43 (400,300)%(799,599), 44 J5 5 N\ FH8 & 124 B Hi
A X B

/1 X0 = 50

/1 y0O = 60

/1 width = 400

/I height = 300
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/I picture_width = 800
/l 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

dma_32bitAddressBlockMode()

iR
145 2 1Y) serial IF M\ 32bit address serial flash #2 H EMEEdE, 35 N8 & 1024 57 H A7 X B

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

ZH L]
scs_selct RA8876_SERIAL_FLASH_SELECTO

RA8876_SERIAL_FLASH_ SELECT1
1% F% serial IFO =% serial IF1

clk_div RA8876_SPI_DIV2
RA8876_SPI_DIV4
RA8876_SPI_DIV6
RA8876_SPI_DIV8
RA8876_SPI_DIV10
%% SPI clock [4:47

x0 LT AT b X AR
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RA8876 Lite
y0 MHT AT EY AR
width DMA [X He 58 &
height DMA [X B
picture_width Serial flash P4 14 58 &
addr Serial flash P B4 FICdE bt

SERR

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)

{

[V 5E 24 i 1 AT

I35 B 24 11 AT (page 1) KIS 3 3 1 IR
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 25X serial flash N BRSNS HTE A 15 € X
ra8876lite.dma_32bitAddressBlockMode(RA8876_SERIAL_FLASH_SELECT1,RA8876_SPI_
DIV2,0,0,800,600,800,WP10);

delay(2000);

}

T B
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RA8876 Lite
#9E PWM
BRIA ]
pwm_Prescaler() T i 2 1
pwm_ClockMuxReg() PWM 24528 5 PWM 5 JHIF) DhRg ik
pwm_Configuration() PWM Ihag e 5 8
pwm0_ClocksPerPeriod() | PWMO A& WA R4 & &%
pwmO_Duty() PWMO B3 4E & 1
pwm1_ClocksPerPeriod() | PWM1 &4 J& #85%R BoE v &
pwm1_Duty() PWM1 S34E & 1

7¥: 275 RA8876 Arduino Wire Sketch.jpg %4k K i 5% Figure A-1.

pwm_Prescaler()

R

Ty e v E

BRER A

void pwm_Prescaler(ru8 prescaler);

ZH !

prescaler RA8876 PRESCALER

E:
PWMO #1 PWM1 3545 = Core_Freq(#Z.0:41iK) / (Prescaler + 1)

pwm_ClockMuxReg()

Ak :
PWM Er4i#s 5 PWM 5| JI0 2h RE k4%
RBUREL
void pwm_ ClockMuxReg(ru8 pwm1_clk_div, ru8 pwmO_clk_div, ru8 xpwm1_ctrl, ru8
xpwm0Q_ctrl);
ZH Wi B
pwm1_clk_div PWM1 5 i A1 e
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RA8876_Lite

RA8876_PWM_TIMER_DIV1
RA8876_PWM_TIMER_DIV2
RA8876_PWM_TIMER_DIV4
RA8876_PWM_TIMER_DIV8

pwmO_clk_div

PWMO J 5515k 15 e

RA8876_PWM_TIMER_DIV1
RA8876_PWM_TIMER_DIV2
RA8876_PWM_TIMER_DIV4
RA8876_PWM_TIMER_DIV8

xpwm1 _ctrl

PWM1 5| I Zh ek £
RA8876_XPWM1_OUTPUT_ERROR_FLAG
RA8876_XPWM1_OUTPUT_PWM_TIMER1
RA8876_XPWM1_OUTPUT_OSC_CLK

xpwmO__ctr

PWMO 5| JHIZh ek £
RA8876_XPWMO0_GPIO _C7
RA8876_XPWMO_OUTPUT_PWM_TIMERO
RA8876_XPWMO_OUTPUT_CORE_CLK

pwm_Configuration()

iR
PWM T g ¥ 5 5 7T i

R ER A

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);

S

i

pwm1_inverter

PWM1 %y H S ]
RA8876_PWM_TIMER1_INVERTER_OFF
RA8876_PWM_TIMER1_INVERTER_ON

pwm1_auto_reload

PWM1 Bk B Hi B8 & i HH
RA8876_PWM_TIMER1_ONE_SHOT
RA8876_PWM_TIMER1_AUTO_RELOAD

pwm1_start

PWM1 {5 1E 8 5
RA8876_PWM_TIMER1_STOP
RA8876_PWM_TIMER1_START
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pwmO_dead_zone | PWMO EXIhaedk A G H 8ia
RA8876_PWM_TIMERO_DEAD_ZONE_DISABLE
RA8876_PWM_TIMERO_DEAD_ZONE_ENABLE

pwmO_inverter PWMO %t & [+]
RA8876_PWM_TIMERO_INVERTER_OFF
RA8876_PWM_TIMERO_INVERTER_ON

pwmO_auto_reload | PWMO H.y/ % H 2l 25 52 Sy Y
RA8876_PWM_TIMERO_ONE_SHOT
RA8876_PWM_TIMERO_AUTO_RELOAD

pwmO_start PWMO 1% 11843 3
RA8876_PWM_TIMERO_STOP
RA8876_PWM_TIMERO_START

pwm0_ClocksPerPeriod()
pwm1_ClocksPerPeriod()

ik :

PWMO &A™ il 1 B S B0 .
PWM1 AN il T B S B0

RBURRY.
void pwmO_ClocksPerPeriod(ru16 clocks_per_period);
void pwm1_ClocksPerPeriod(ru16 clocks_per_period);

ZH it B
clocks_per_period B B A 2 2 (1~65535)

HE:
HEBEE AT P2 PWM 73 9F R A B0E,  BlinssEE7y 1000, A2 534 (Duty cycle)rl LA
Ve At 0~1000.

pwm0_Duty()
pwm1_Duty()

iR
PWMO FAE A 1 #0E.
PWM1 SHAE M B0E.
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R HR A
void pwmO_Duty(ru16 duty);
void pwm1_Duty(ru16 duty);

RA8876_Lite

SR Ui W]
duty TR AR EE

vE:
TUEJE A duty JEHI A clocks_per_period % 5E Bk E .

i

/*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.pwmO0_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.pwm1_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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210 & Arduino SD

f ] Arduino due 4% SD -, fi 13 rTLARIH] SD S0y E A Bl i fi et o a s fid
BB 23 (bin)i& il PC 17753 SD, #&Jm 1t H] Arduino Due #:HX SD < A 1 B EHEIH A 2

RA8876_Lite

RA8876 N1

BRI % it B
sdCardShowPicture16bpp() R SD R W T8 € S 44 1 B Es I
BHNE YT E AR E A E

sdCardShowPicture16bppBteMpuWri
teWithROP()

B SD -k Py e e S A4 1 R Edhs
& BTE 5 5@ HRIsHEAE H
I A7 i E 7 B

sdCardShowPicture16bppBteMpuWri
teWithChromaKey()

B SD K Py e S A4 I R B i
i BTE i 0 2% 5 N 28 H A3 A
BV

sdCardShowPicture16bppBteMpuWri
teColorExpansion()

BRI SD W FiE5E SCIF A4 1 1bpp B
HofiEid BTE MPU 5 N5 8 2
L F 8 A i e B2 L

sdCardShowPicture16bppBteMpuWri
teColorExpansionWithChromaKey()

R SD R W FiE5E SCIF A4 1 1bpp B
Hmizid BTE Tty R 5@t
NG5 ONZE H (1 I A7 i E A B

VAl
*E:
:

XL PR AAME AR, A A /E Ra8876_Lite.cpp W, WIFREMEH, &%
RA8876_Lite_Arduino_SD.ino, &l EMHIIREEIH ARIHE N

Arduino and SD card and RA8876 #:4: /5|, 7% RA8876ArduinoDueSD Wire Sketch.jpg afft

3% Figure A-2.

K14 %9518 Image_Tool V1.0 B4 T B85k,

sdCardShowPicture16bpp()

R

e SD R e SO AL A BB, RS AN E AT EA TR E L E

BRER A

void sdCardShowPicture16bpp(unsigned short x, unsigned short y, unsigned short width,
unsigned short height, char *filename);
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ZH i
X X L dh AL bR
y Y iR AR AL bR
width BIE i
height PG e B2
*filename g Sc44

SERR

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");

T B

sdCardShowPicture16bppBteMpuWriteWithROP()

R
L SD RNHRE U I EHEE R, JFiE BTE 5 5@ 8Ha 55 N4 B 13 E A7 18 € &

RBURR.
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

RA8876_Lite

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

*filename);
ZH wi B
s1_addr Source1 PIA7 4R bk
s1_image_width Source1 WAFEAG e &
s1 x Source1 X AL Fr
s1.y Source1 Y #liAL bR
des_addr H P R (1 A7 ) A A7 S 46 bk
des_image_width H o Hb (H A7 ) N A7 5108 506 B
des_x H it X Sl AL bR
des_y H R Y FhAs s
width 5 v
height B v
rop_code W IE H IR

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
~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
~ (S07S1)
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 K& 44

TE:
BTE 5 MPU 5 AN+ IhRE SO0(Source0) = MPU 5 A\ £
S1(Source1)i% & 1] L5 Des(destination)#H [ .

Jal:

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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T B .

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

sdCardShowPicture16bppBteMpuWriteWithChromakKey()

R
L SD RN S A I G dE, Fid BTE 3% B (4 2088 5 N2 B 1 m A7 18 &

RBUREL

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);

ZH it B
des_addr H ) (IE A7 ) Y A7 S 4 Hi ki
des_image_width A (1 A7 ) P A7 A 0 T
des_x H iR X Fl AL bR
des_y H 3 Y FhAs g
width KL S
height K =
chromakey_color bk KA €T
* filename BHE A 44

Jal:
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");

T B .

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

sdCardShowPicture16bppBteMpuWriteColorExpansion()

R
L SD RNHRE X4 1 1bpp B HHE, &1 BTE MPU 5 A5G & 2 H M A 15 €
(DA

RBUREL

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);

24 it B
des_addr H ) (E A7 ) 3 A7 S 4R Hi kb
des_image_width A (1 A7 ) P A7 A 0 T
des_x H R X Fh AL bR
des_y H 3 Y Gl As g
width P15 76 5
height K =
foreground_color R 5t
background_color | &5
* filename FHE A 44
a5«
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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");

T B .

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

sdCardShowPicture16bppBteMpuWriteColorExpansionWithChromaKey()

R
L SD RNHRE M4 1 1bpp B HHE, ZEid BTE $UTEIEOY & 5i&E U] 28 5 N 2 H
A 5 RE VL
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RBUREL

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

ZH it B
des_addr H ) (IE A7 ) 3 A7 AT 4R Hi ik
des_image_width A (1 A7 ) P A7 A 0 T
des_x H R X Fl AL bR
des_y H 3 Y Gl As g
width P15 56 5
height K =
foreground_color R 5t
background_color | I
* filename FHE A 44

foreground_color F1 background_color #4254 & A 8] it 504 «

Jasl:
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,COLORG5K _
BLACK,"rain.bin");

T B .
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fi% A

SPI Interface To RA8876 Or
RA8877

=
=
m
>
@

OMMUNICATION

Arduine .

ANALOC IN | m.n

DIGITAL

XSSDO

Figure A-1
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SPI Interface To RA8876 Or
RA8877
RESET
GND
POUER AN, L(l3 IN
—
XSSDO
MOSI
@ VDD 3.3
SCS GND
SCK
MISO
SPIInterface To SD Card
Adapter
Figure A-2
NPT
58
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