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1. Add Chapter 2.2 Get the RAIO tool key and
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2. Add Chapter 2.5 LCD Configuration
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1. SRR
1.1 FEXREEPHERANLE
5
Ciincs L
A RAIO Bk4515 2
(172} PR ET
B'e? RIS
Text
Abbreviations Description
AP Application Program
PC Personal Computer
API Application Programming Interface
DMA Direct Memory Access
BTE Block Transfer Engine
CE Color Expansion
PIP Picture in Picture
AP Tool RAiO TFT-LCD Controller Tool

1.2 RAIO TFT-LCD Controller Tool (AP Tool)f&4\

LCD Module RA8889 Starter-Kit

USB Cable
f = = = (=]

RA8889 IC MCU: STM32F103 AP Tool

1-1 Starter-Kit connection with PC and LCD Panel
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RAIO TFT-LCD Controller Tool (AP Tool)/2 —%7f Windows #:/E R4t N H A/, 48 RA8889  IC Ifiliff 31 15 (Starter-Kit),
2 A R R E R D, A IC BATEIE. 3%, DMA. BTE. PIP -~ JPEG - AVI #& i ZAH K ThiE

B 7 AP Tool #b, Bt BHEERHENTTJF & 1. A 5 (Starter-Kit), MCU 24 STMicroelectronics STM32F103, 4 F§ KEIL-C #£5
B 4F, $RARE I AP B, HAFRECH RSN, FEEFEESIECHRSGT, WFF RN,

{5 FH itk AP Tool 1 B 11

WARE 1 IC %A ThRE, BRI H RS, EFEE S MIhRERMN, BN RSkRE, I MCU 174l
W B TR AN D RE DT RAT, IS A T

W ESEPRHRIEL R Eon+ LCD b, RSB SHa, WAedt K& F % H MCU [+

WX F LCD BB, thn] IA I R GERHE H X LCD #ibk

It AP Tool = Z52 7 B A8 RA8889 IC WIH#RAEI %, REDUE 1 A RINBE I S H T i e S53%AF, DERAECH 21 Th
fE, H.thT RA8889 Lt K, N I ibfi & » T 1 if, FelAsidoe R .55 7 grsalr, 5t b 21 e hbe,

BT AP AR, TS RAiOH)%%M, BEXHE A IR, I AP AN IE 5 5T .

DA<

RAIO

TEL: +886-3-5637888 EXT: 178/ 188

FAX: +886-3-5601166

Sales E-mail: sales@raio.com.tw

FAE E-mail: fae@raio.com.tw

http://www.raio.com.tw

Office Address:
6F-5, No.8, Tai Yuen 1st Street, Chupei City, Hsinchu, Taiwan

1.3 REFT/R
W 7 Z5 L RA8889 Starter-Kit {3445
WA EER T Windows XP/7/8/10°F& L
B AR R 75 e 2 %% STM32F103 MCU [#5 USB Driver.
W {55 LR (R AT - A TES RAIO Eri#4A
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2. RFEN EWEEFZER

2.1 %3 USB WKshfefF
2.1.1 Windows XP Driver ZREhFE/F 22 3%

o’éﬁ#?ﬂ% RAB807M Starter-Kit ifiid USB Cable %% % PC(Personal computer)i, Windows £ H 3L * RILHEA:
STMicroelectronics Virtual COM Port” {27155 .

i RO
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@E}] Windows ##]ER-> R G ->TF-> 8 £ BB+, 7JLUEFI£L T STMicroelectronics Virtual COM Port 38, 4 5K

Starter-Kit HJ USB Driver %23,

L Device Nanager |Z| |E| El

it

BfEm) FEON FRW
HES = =Ra

+

+

=2 ARDTCK-AUZEXTEQ

Batteries

Eluetooth Radioes
+ d Computer
+-age Dicsk drives
+ § Display adapters
+- ok IVD/CD-ROM drives
+ @ Floppy disk controllers
+ i Floppy disk drives
+|-{#35 Human Interface Devices
+ @ IOE ATASATAPT controllers

+- Keyboards
] %libusb—wirﬁZ devices

o Mioe and otbes oodotine Jewed oo

|>

Q STMicroelectronics Wirtual COM Port

+
+
+

+

B
@ Other devices

Monitors L3

Hetwork adapters

1* Baze System Dewice
1 Moltimedia Andio Controller

Ports (COM & LPT)

| £

2-11

2.1.2 Windows 7/8/10 BRzhFE 5 %%
5 RIREE RGAE, Windows 8 HISKBNFRET A& ™A% I 74 4 IR, IEF yantt, 23R % mmmahigrry, waH
BN oI, AT A% SO (5 BEECA M), SERFN OGP 28 44 AR ThRE, B akahie s . R RS2
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9 WASHRE R, SEHAMEE, T STM32 Virtual COM Port Driver S BUAnf, WAt EHWsiiEpiie.
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2.2 BUS 4245 (RAIO tool key) 58 Fl#k 4
o%ﬁuﬁ RAIO TFT-LCD Controller Tool (RA8889).exe

RfaC TFT-LCD
Controller Tool
(RABEE9) exe

2-23

@ 11152 Activate RAIO Tool” 311, 32754 \ A 2K RAIO tool key, it 2 ik, 4] SID code. I SID code ik
HEHLE L DAL SID code HIE T4 HUER 5 81 255 (RAIO tool key), it SEHLI IR LE R Joidk B - Hoft i B Lok 3 A
Er A

Ei ActivateForm — O x

SID |S-1-2-34-123456?890-123456?89-123 | copy

Please enter a valid RAIO tool key:

Activate

https:/ /www.raio.com.tw/en/contact.html

Please copy the SID code , and provide it to
RAIO (sales@raio.com.tw) to apply for the RAIO

tool key.
A tenlSIDILES - i HIZHARAIO

( sales@raio.com.tw ) . DIFFERAIO T EE4E -
BEEFISIDHE . FEHEREHLERAIO

( sales@raio.com.tw ) - LIERIERAIOT B%4A -
RAIO WiGHR®

TEL : +886-3-5637888
sales@raio.com.tw

2020 RAIO Technology Inc. @ All rights reserved.

2-24
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GJ%SID codelle-maillfi 7=, ZFIRAIO M5 A Fi {54 (sales@raio.com.tw), & H HiEHZHT R, RAIOELE B SRR
P B P A B AL e UG, B BRI AR T R AR AR 2

e%)ﬂ WA R AE YR, KD N B A T R R 7 B (8] 2-25 ZIHEAL).

Ei ActivateForm — O x
SID |5-1-2-34-123455?890-123455?89-123c copy
[ Please enter a valid RAIO tool key: ]

Activate

https:/ /www.raio.com.tw/en/contact.html

Please copy the SID code , and provide it to
RAIO (sales@raio.com.tw) to apply for the RAIO

tool key.
BEFISIDILE « WS EHIZHARAIO

( sales@raio.com.tw ) « LIFERAIO T B -
BEEFISIDHE . FEHEREHLERAIO

( sales@raio.com.tw ) - LIERIERAIOT B%4A -
RAIO WiGHR®

TEL : +886-3-5637888
sales@raio.com.tw

2020 RAIO Technology Inc. @ All rights reserved.

2-25

Activat
(5 JEps VARE i, WG AT R, E PR I R, I R A, SRR R RIE, 25
B 1 L () 2-26 ), BOPERTEI AN TR, BOPETETEIE AR, A PR B A A, SR PR R .

YWarning!!

Invalid RAID key. Please confirm this RAID key is valid for this software.

2-26

www.raio.com.tw
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2.3 HAFERANA

s N R AT -

RAIO TFT-LCD

Contraller Tool

(RABBE9).exe

2-27
BRFPITEREHRI T .
*5 PC USB IE¥BEYLE:
B USB Connection Status (%) A 157 BEAL
M IC Function Button <[4, Joikik AT IhiE
M Status Window %7
E RAIQ TFT-LCD Controller Tool (RAS8E9) — O x

2020 RAIO ch'"'"'“‘/l“ @ All rights Tmad

IC Function Button Disable USB Connection Status Software Information
2-28
5 PC USB IEHERHLAT:

B USB Connection Status (4¢{%) {7~ 1E# BEHL
B IC Function Button 7 /5, Tl ERIEMTIRE
W Status Window 15, FF&E RIS Ih e S 80k € 1
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RAIO TFT-LCD Controller Tool (RAS889 — O * [ status - O *
|(17) B800x430_TTL_EDT__ETO700B3DMA w
SET

=T @58 oEbo

2020 RAIO Technolod

Window Info. FontInfo. BTEInfo. LCD Settings

IC: 8889 F/W Ver. : v1.1

IC Function Button Enable

LCD Resolution: 800 x 480

Canvas Start address: 0

U S B C . S Canvas image width: 2560
onneCtlon tatus Canvas image’s color depth: 24bpp

Main Image Start Address: 0

Main Image Width: 2560

Software Information Main Window Color Depth: 24bpp
Main Window (X,Y): (0,0)

Active Window Size: 800 x 480

IC Part Number & F/W Version Active Window (X.Y): (0,0)

Graphic Read/ Write position: (0, 0)

Status Window

Refresh Clear Display Window

2-29

2.4 BHTIRRERENA
IC Function Button 1] PLiZ$¥ RA8889 % F 1) JLANIhEE, £ & “SPI Flash Tool”, “MPU Write Tool”, “Text Function”, “Memory View”,
“DMA Function”, “Draw Function”, “BTE Function”, “PIP Function”, “JPEG Function” and “AVI Function"4:I)5¢

E RO TFT-LCD Controller Tool (RASSES — O *
DMAK @ — h ' 1
aal T = & 10 >
/ zomuor nology Inc. © All rights reserved.
SPI Flas Tool Text Function DMA Function BTE Function {JPEG Functlon
MPU Write Tool Memory View Draw Function PIP Function AVI Function
2-30
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25LCDEEE

FATAT LA Status window T sGig b, SEFEFTAEMA LCD, k#k5ete, s SET il .

(1] Choose LCD from the combobox @ Click SET button
[ status - O X [ status - O X
[ ~
Select LCD ( default (17). ) ~ ~
(1). 1680x342_LVD5_AUO_G190SVTO1 SET

7). 1366x768_LVDS_AUD_ B116XW03 V0
_ . 1280x800_LVDS_INNOLLIX__ NOFOICGAD1
(4). 1280x800_LVDS_ INNOLUX__HIO70IA_02F

(5). 1280x800_LVDS_INNOLUX__G12111_L01

(6). 1024x758_LVDS_AUO_ G121XNO1V0

(7). 1024x768_LVDS_INNOLUX__EI0S0NA-048 v

LCD Resolution: 800 x 480

Canvas Start address: 0
Canvas image width: 2560

Canvas image's color depth: 24bpp

Main Image Start Address: 0
Main Image Width: 2560

Main Window Color Depth: 24bpp
Main Window (X, Y): (0,0)

Active Window Size: 800 x 480
Active Window (X,Y): (0,0)

Graphic Read/Write position: (0,0)

Refresh Clear Display Window

RAiIO TECHNOLOGY INC.

21/72

Window Info.  FontInfo. BTE Info. LCD Settings

IC: 8889 F/W Ver. : v1.1

LCD Resolution: 800 x 480

Canvas Start address: 0
Canvas image width: 2560

Canvas image’s color depth: 24bpp

Main Image Start Address: 0
Main Image Width: 2560

Main Window Color Depth: 24bpp
Main Window (X, Y): (0,0)

Active Window Size: 800 x 480
Active Window (X,Y): (0,0)

Graphic Read/Write position: (0,0)

Refresh Clear Display Window

2-31

5 th LCD Settings Wi+, Zil{LiE LCD HICSHL,  IH5 BE 45 RHAT
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€@ Click LCD Settings Page @ Adjust LCD parameters

E3 status - m| X EJ status — a X
[select LD ( defauit (17). ) \ » |Select LCD { deffult (17). )] -
SET SET
Window Info.  FontInfo. BTEInfo.  LCD Settings Window Info, JFontInfo. BTEInfo. LCD Settings
1IC: 8889 F/W Ver. : v1.1 PCLK Frequency (MHZ) (Max. 60)
LCD Resolution: 800 x 480 LCD Mode PCLK Trigger Type
®) SYNC (O Rising Edge (@) Falling Edge
Canvas Start address: 0 C)DE
Canvas image width: 2560 XHSYNC Polarity
HDIR : : ;
Canvas image’s color depth: 24bpp @® Low Active (O High Active
@ L->R
Main Image Start Address: 0 OR->L XVSYNC Polarity
Main Image Width: 2560 ®) Low Active (O High Active
Main Window Color Depth: 24bpp VDIR DE Polarity
Main Window (X,Y): (0, 0) @®@T1->8 @ High Active O Low Act
OB->T ig ive ow Active
Active Window Size: 800 x 480 Timing
Active Window (X,¥): (0,0) Display Area (H V)
Graphic Read /Write position: (0,0) HPW |8 | va|15 |
HND 46 VND (20 Save
| | | | custom ——— Save
HST |2[|3 | VST |2|] | Parameters
Refresh Clear Display Window Refresh Clear Display Window
& 2-32
LR 2
A BE B R
EJ status — O >
|(22). Customized w
SET

Window Info. FontInfo. BTE Info. LCD Settings

POLK Frequency (M) i
LCD Mode PCLK Trigger Type
@ SYNC (O Rising Edge @ Falling Edge
O DE .
XHSYNC Polarity
HDIR @® Low Active (O High Active
@ L->R
OR-5L XVSYNC Polarity
@ Low Active () High Active
VDIR
DE Polari
®T->B _ 'tv )
OB-sT @ High Active () Low Active
Timing
Display Area (H V)
wew (8| vew[1s |
w46 | wip[20 || save
Custom
ST |1[|3 | vsT |2|] | Parameters
Refresh Clear Display Window

& 2-33
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3. SPI Flash Tool &3 Ihgk

RA8889 W] LL#I# SPI Flash, SPI Flash 3= Z58CE K fv - MUAREE , 58 F 4 18 7 %2 (Genitop Font ROM), 7] LAf# | DMA. JPEG.
AVI 55 RihRE, KR e g B SPI Flash £ SoR W A7EH, BEM7E LCD mijf _E &R .

Xt SPI Flash A7 & Fr saB Bt (17 5, mT LUl 1C 75 b4k (1 i: ALL-100A), K B kHoEsk 2 SPI Flash 1, {HAEE
BT A 56 A0 78 1) 7= i oF RO R R, AZ00H H HEAT SPI Flash IC R Besk. IR3EMahfE, B38BT Edi e e e, x4
BRI 537

AP 1) SPI Flash Tool, gt iR E B IE1E. FIH RA8889 i SPI Master Thfg, X SPI Flash #47i% K (chip erase). %
SEEH (Program). £t L (Verify) 2 81

)
3
[ il

£i% IC Function Button [0 W %%, 73 SPI Flash Tool Tf.

Ep A SR T B
Select SPI bus and chip select , 5 . I
m] Flash Tool = B 2 Binary File Size
e = Information
rial Flash Size
SPI Flash Size Sel SmEss - /
ash Size Select -
() 32Mb (4MB) Flash On C51  ~ Z

\. ) 64Mb (8MB) | oy size(Bytes)
) 128Mb (16MB)

) 256Mb (32MB)

) 512Mb (64MB) | pinary File(Bytes)
) 16b(128MB) Binary File Select

To Verify or not to Verify

0% ——
Program F verifr/

Start to Program SPI Flash

Auto 4_.-—-—
Verify 0% | 9

A 3-1

Executive Progress Erase

0 —_|

‘ Load *.bin File o
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Be1E SPI Flash B0 B 40 R :

oiﬁ% SPI Flash {# [ f#) SPI BUS 4 CS (chip select)

@ 557 (671 11 SPI Flash % i :

eiﬂx@l%éﬁ& Binary File (*.bin).

O st st 7 M (Verify)h 347 Verify 2078 H 2% MR

© ik Auto s, i ipEREE

[ Jnpes . o o e O
SFFATHERE 7 Complete, B[I5E/% Erase. Program (and Verify) % & WitgffE. S

1
7 AT [ Binary File (*.bin) {4 K/N#tid SPI Flash 7, S HIEZEE O, LiEdThestshE.

Warning!! @

Data exceeds ROM size!!

3-2

2
RAIO & B4 —E#E#H A (Image Tool), FILLK*.bmp. *jpg % ~*.bin #& K, ELAT LU X &% .

3
BVEWIE 2 I Timeout !y Fail 1! 252 B, &7 SPI Flash [AHCHER . FfE S8 R E & IEW .

4 SPI Flash ) BUS 5 CS %72, SPI Flash #2555 (protocol)% 72 . ROM Size i &7 I

RAiIO TECHNOLOGY INC. 24/72 www.raio.com.tw
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WA Verify 1EHf)se 5% € A i T H Verify 1EHf k8 55% 5€ R [
[ SPI Flash Tool E=REEE "E] sPIFlash Tool b= B
Serial Flash Size Serial Flash Size
SPIBUS O - SPIBUS O -
~/ 32Mb (4MB) Flash On CS1  ~ ~) 32Mb (4MB) FlashoncS1  ~
) 64Mb (8MB)  poy gize(Bytes) 16777216  64Mb (8MB)  poy size(Bytes) 16777216
@ 128Mb (16MB) @ 128Mb (16MB)
") 256Mb (32MB) “) 256Mb (32MB)
~ 512Mb (64MB) Binary File(Bytes) 49152 ) 512Mb (64MB) Binary File(Bytes) 49152
*) 1Gb(128MB) “) 1Gb(128MB)
Erase CDmplEtE ‘ I.Di':ld *.hi" ﬁh ‘ Erase CDmplEtE ‘ Load *.bin File ‘
Program Complete ] Verify Program Complete 7] Verify
. oot ‘ Auto ‘ . 1002 ‘ Auto ‘
Verify Verify S Complete
A 3-3
SEI = 2 1 s = S, v R, Y > N : XA
IEThE CAE T i T8 SPI Flash Mg, #HIVE RV IC, KATIEIERBERHITFOL, 1B RAIOM o

MXIC: MX25L6406E, MX25L12835E, MX25L25635E.
Winbond: W25Q256FVFG.

Demo Video:
YouTube

https://www.youtube.com/watch?v=rjlcnGb84PE

youku

http://v.youku.com/V_show/id XODk4NzUyNTc2.html
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4. MPU B REThRE

i B i R ) RA8889 Starter-Kit, BLIhER PC A& v #id, 281 USB f£ 415 MCU S\, K4 S %5 RA8889 [f) SDRAM
wh, BETRE R EodfE s 6 LCD il B [AN, e P E e, A B Cil s MR BL AT LUK IR BB 4%
MRS E QB R R, TR e RN 5 2R 2 7R Fr 4% 0 RAB889, Jufitmyzr /7 BRI, Wit O Vr 21

K API, LA RATIE ', P OEFRAER B B8RS . YOmBLs 34T A s BERFEVTBRAE J7 P
K I RE SRR (Color Depth) 24bpp 5 1bpp i Bitmap 5 JPEG JiR 44 KK ST, Btz 1bpp B 4 & 3= B 3 ] /£ RA8889
BTE Color Expansion Ijfg I, TEACA& AP fJ BTE Function IhEg. Xt 24bpp KK, AP <X RA8889 Uit ik il —

PR (8/16/18bpp), = HF 24bpp ML SCIE, ¥ 1C Bl BB IR B A% 20, FRR e (& en 1IC,  SE b ® o,
W DA — B P R SEF o

e

/3% IC Function Button H(f] ¥, FF B MPU Write Tool Zh#g.
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Mirror horizontally

Rotate Right

BN

£ MPAWirite Tool

L -

) ) Active Window Width
Mirror vertically

e |

: Write Picture To LCD |

Rotate Left

Active Window

/

Upper-Left corner
coordination o

Active Window Height

Load Picture File

(*.bmp or *.jpg)

=

Write Picture to LCD

O

Show Selected

Image

C code:

MPUZ_16bpp_Memory_Write{100,200,320, 240, *data);
/f*data : image 8bit 16bpp data

Show API C code

_O

41
¥p4E MPU Write Tool #5841 7F:

O iR KR, 1 Active Window A2 A4 AEER(XY)

eﬂ‘)%' B R (. bmp or *.jpg), SCEFEEIRFE 24bpp 5 1bpp KL S, 7t 1bpp B SC {48 H -+ BTE Color Expansion IhgE,

Z0ft & BTE Function Tool 2.
O citE, 2 RREREE . ER S
© 1+ Write Picture To LCD #2t, SEMHURIET USB f541, 12H0T WA BRI, senkii
O i ¢ code X, £ RIBIER AP RN, DT PSR

1o

RAiIO TECHNOLOGY INC. 27/72
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1
RA8889 Lifitsm K, MKMZAFaF R EHRE, RAIO N ik HIH REPUEE, Br 7IRULHAT AP 24k, dift 1[4
PEE AP K5 2R DhREMU 7 REy, 7 RE 7Ry, ARSI S B S EdE, RIAT e sag (k.

2
KR e 58 mshae, DUCCRFBUEIRZ 24bpp MR

5&br LCD (1280x800) i i w7~ (A I AR L &, Bt 5 5C b LA IR E):

(X=0,Y=0)

(X=100, Y=200)

BMP image or JPEG image

K 4-2

Demo Video:

YouTube
https://www.youtube.com/watch?v=Ly-8XRgCNvyY

youku
http://v.youku.com/V_show/id XOTAWMTA50DUy.html
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5. FRIThRE

5.1 HWEFFETIR

RA8889 H2Ht T 1ThhE, K T I EEHY 12x24 A/N ISO/EC 8859-1/2/4/5 ¥(Internal CGROMYZ 4, ¥4 F th [E] Ik
i 42 7] B 6 4457 ROM (Genitop CGROM), T MR R sk, #6474 SRR 2 ROM (], SCHSA0S 715 Ny
GT21L16T1W. GT30L16U2W. GT30L24T3Y. GT30L24M1Z. GT30L32S4W. GT30L24F6Y 5 GT30L24S1W . fiiHE R
Ui RABBBY Iy LA, (Text mode), BLE(EMAIAEBAMENTR, S5 ATHTA, RABB8Y AR HIA Rl 414
W, JFSABCEL LB AT, 85T LOD .

#5.3% IC Function Button #1ff] Tk, JF)a Text Function J6E.
Character foreground color
Select Internal CGROM or and background color
Genitop CGROM /9

0_- / 1
\g Text Tool B |5
Internal CGROM | Genitop CGROM Character Control /

Select ISO/IEC IFOMI’DUI'IC' Color @ OxFFFF
Background Color D 0xF800
8859 (1/2/4/5) 9 J
e.g. color : red
24bpp: OxffODDO,
=———__| ISO/IEC 8859 (1/2/4/5) 16bpp: 0xf800,
2 - Bbpp: O
Character Height Size
24 e
Active Window Upper-Left Active Window
Corner X/¥ Coordination Width | Alignment Internal CGROM
/¢ e e e e - Chroma keying only supports size

/
. . Y: 20 8375 15 a low power color LCD Controller
Active Window /,’ | with support for up to 512M-bits extemal SDRAM Character Width Enlargement 12x24
memory. The RASE76 supports an §/16-bit 1 .
Parameter @/’ ory

\ Actiﬁ_; _I'-S'I\-:l;dOWI asynchronous parallel host bus while providing
| high pedformancebandwidth into the extemal i
\\ 300 display memory allowing for fast screen updates. Character Helght Enlargement \
1 -

The BABE?S also providessupport for mmltiple
a /’ Internal _CGROM_Select_ISOIECE355_2(); \

Select_Font_Height_WxN_HxM_Chromakey_Alignment({24,1,1,0,0); -
- | Font_Line_Distance (0); Character Line gap 9

Text Editing Area Set_Font_to_Font_Width(0); 0 7] Other

Print_Internal_Font_String(100, 200, 500,300, 0xFFFF,0%F800, *str); =

f{=str : font code

related
Character to Character Space
/ s @ functions
y 4 \
[% y A N\ “
é \@
Show C Code Run Text Function

& 5-1
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#:/E Internal CGROM Text Function #1115 :

oﬁ]?ﬁﬁﬂﬁﬁﬁ Internal CGROM

eiﬁ% Select ISO/IEC 8859 (1/2/ 4/5) Fir A I 177

eﬁiﬁkﬁ%? fI T 5t i (foreground color) 5 1 5ttt (background color), % N B 7 k% 20, # RA8889 24H ) Canvas color
depth (8/16/24bpp) 5, B4 R=FptENL, LAA2r e 5 il

8bpp, MK EN 0xel
16bpp, s ¥E N 0xf800
24bpp, FEkE s E N 0xffF0000

elnternal CGOM {3 HF 12x24 75

eﬁiﬁ”ﬁ‘%?ﬂi‘ﬁﬁéﬂﬁﬁjﬁé, FhFF(Alignment). 715 5i& B ( Chroma keying). ¥ UK (Enlargement). =57 [a] i
(Character-to-character space). 17#fi(Character line gap)-

© i Active Window 11562 8. Active Window 2t XY A5k, Width 55 Height, AP & BRifs 5Bt ¥ 77 1 Text
Cursor)iggasitr, 5T 5 Active Window fJ2as XY AArAfF], 2 J5 B ST A shHg bk .

ofti?éﬁiﬁlziﬂilj\], IAEA R T SRS .

O i send i, 5 0FE AR, BRT LCD Ml k.

O s pirrenie i,

S2B5 LCD (1280x800) i i 5 7

K 5-2
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5.2 SMEEETETDIRE
1 RA8889 SIS IAEIE T (Genitop CGROM), il AP FH ¥ 5E, HMIAAERISCFEAFS, B 5EH GB2312,

GB12345. BIG5.

Select Internal CGROM
or Genitop CGROM

[ ﬂ TEHA

JIS. Unicode...Z5 SR,

o (2]

e

Select Genitop CGROM .
Character sets and width style

Character foreground color

and background color

/:-EI-&‘

Active Window
Parameter @

A\ N\

7

Text Editing Area

Internal CGROM | Genitop CGROM

Select Genitop CGROM
GT30L24T3Y -

Select Character sets
BIGS -

Character width style setting

Character Control

Foreground Color P
Background Color P

e.g. color : red
24bpp: OxfFO000,
16bpp: 0xf800,
Shog: Oxel

DXFFFF

0xF80D0

01b -
Active Window Upper-Left Active Window
Corner X/ Y Coordination width

X: 200 600

ZH-TEPERET REME I
TEMAEZER - 773 - EHMEEA

ve Window, 74 18858 Hft8l3r - FERHHART ||
Height | gico PRgISR ROESY 1c 5t - LRBES |

NS w0 | ERARIEECGEH T SHERTS |

= - fHfFmBRREASL -

————————————
Baﬁrouna_co jor _16M{0xF500];
Active_Window _XY(200,100);
Active_Window _WH{E00,300);
Goto_Text_XY{(200,100);
Show_String(*str);
fiFstr « font code

C code

Character Height Size
24 - o

\.

[] Alignment
[7] Chroma keying

Character Width Enlargement
1 -

Character Height Enlargement
1 -

Character Line gap

7]
o =

0
Select Character

Height Size
(16/24/32)

\
®

Other
L Character to Character Space
/ o ] related
/ functions
9Show C Code e Run Text Function

G’CJJ%@'\J@FH External CGROM (Genitop CGROM)

eiﬁ%%%i%%%@?ﬁ IC 5, FRIEFA R TR IS5 5 98 XA

e&fﬁﬁkf‘z%?ﬂ‘]ﬁﬁ%éﬁoreground color)5j # 5t th(background color), I AMIEIE T EHE N, Kk RA8889 i} (] Canvas

color depth (8/16/24bpp) &, W43 A =FiiEHl, LA B Ed 15 e Al

8bpp, H#Etk
16bpp, i #5=
24bpp, HEis A

BEN 0xel
BE N 0xf800
BE N 0xfF0000

RAiIO TECHNOLOGY INC.
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O im0 e (16124/32)

9&%?2?5?@*@9%5@%@%, FHI5E(Alignment). 715 5% W( Chroma keying). 78K (Enlargement). 75 8]
(Character-to-character space). 17 (Character line gap).

@ 1151 Active Window #1623, Active Window 244 XY 447 . Width 5 Height. AP 2RSS A T T2 6 H (Text
Cursor)f2 i 45, B E 5 Active Window fIHZAG XY AebrtlF], 2 J5 bEEE SO 0 B 2038 kbt .

oﬁi?éﬁiﬁgiﬂiﬁ\], PR R T 55/ .

O i sena s, W3S AN, SR T LCD W L.

O 5rsiin e cmsrE.

5Ebr LCD (1280x800) i i w7~ (A AR L 2, Bt 5 5C PR LA IR E):

& 5-4

Demo Video:
YouTube
https://youtu.be/QV2ARVI4iAE

youku
http://v.youku.com/vV_show/id XMTQyMzgyNTgzMg==.html
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6. DMA ZhgE

RA8889 ] DMA Ifj&t, f&¥ SPI Flash %R, %A MCU M AZF, RIEHKE SDRAM Wi . Bl&Z Bi41) SPI Flash
Tool ThRE, W] LUK 2 B LA E /7T SPI Flash ', F5f# F DMA ol I 40 5 N\ SDRAM W17, ki s+
LCD Hiff .

JeFIH RAIO 2451 7 — B 5 34 Image Tool, KR H i #46 HA 38—~ Binary File, #5254 *.bin.
*xlsx 5 *.h 30, *.bin XHEFIFH SPI Flash Tool Tifgkésk & SPI Flash 1, 1 & B A RS S, WFT *xisx 5*.h b

KT Image Tool [J#:4E, &2 Image Tool User Guide, FIfii LA RAIO Fifil ) 755k 128x128 Kl ICON fil, #4657~
#: All_8889_Pic_NOR.bin. All 8889 Pic_NOR.xIsx 5 All_8889 Pic_NOR.h .

Ol ¢ |@|al6

51 24 bmp §1_16.bmp S0 24 bmp 50_16.bmp DES_24. bmp

fir L % Y
/ Y -
; : @
Ly
[ | | |
DES_16.bmp All_8889 Pic MO All_BB39 Pic MO All_BB39 Pic_ MO
Rxlsx R.h F.bin
6-1
All_8889 Pic_ NOR.xlsx % A 2540 -
A | B | C | D | E | F | G |
1 |No. File Name Width Height Data Format | Size (Bytes) Start Address
2 1|DES_16.bmp 128 128 16bpp mode (RC 327768 0
3 2 DES_24.bmp 128 128 16bpp mode (RC 32768 32768
4 380_16.bmp 128 128 16bpp mode (RC 32768 65536
5 4:50_24.bmp 128 128 16bpp mode (RC 32768 93304
& 581_16.bmp 128 128 16bpp mode (RC 32763 131072
7 6 51_24.bmp 128 128 16bpp mode (RC 327768 163840
3 196608
6-2
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%~ All_8889_Pic_NOR.bin’}¢3t £ SPI Flash i, JFih#/E DMA Ihf.

[
DMA

3% IC Function Button H (7] ¥4, FF55 DMA Function i8¢

(1).Select the manufacturer of the SPI flash 9Choose between 24-bit and 32-bit
/
0(2).Select SPI bus and chip select / addressing mode
\ /
[ 4 = E) [t

DMA Tool l

Set Destination & = \ +
\ SPI NOR Flash Manufacturer ?PI BUS O -

Upper-Left corner DMA Function | MXIC SPI Flash . / Flash on cS1 -
coordination /

Destination (Memory) ROM Size > 128Mb

\ Source (SPI Flash)
N
. Source Start Add . .
Destination Upper-Left X: [100 mree reiesm the image start address in
corner coordination o
) v: 200 the SPI flash memory
Set DMA Block Width Source Width
. 128 \ . .
and Height 0\ Destination Back Width  W:|128 95e1 the image width
™ Mode Single mode (03h) ~
Destination Block Height H: 128 —6
Select SPI flash read command
Show API C code
SPI_MOR_initial_DMA(D,0,1,0,1); \
9; C code: SWitth_24its_o_32bits(0, 1);
" DMA_32bit(2,100,200,128,128,128,0); .
Ruh DMA Function

[

] 6-3

3(1)&@% SPI NOR Flash J#(MXIC & Winbond, #fF H&) 7 flash, i%‘ﬁfﬁ%ﬂéé%'x‘) (2).1% 8% SPI NOR Flash
i) SPI bus 5 CS

eiﬁ%ﬁéﬁf SPI NOR Flash [1J5-41 7750 (>128Mbits : 32-bit addressing mode, = 128Mbits : 24-bit addressing mode)

9&%%}”\@%8‘1 Bl f, f2T SPI Flash i aattiit, PLE7< DES_16.bmp EIE N6, #iEHN 0

O i 5i s widtn, (i 128,

© 155 SPiflash wnHE G4

@&%ﬁ?&%ﬁi DMA #% %2 SDRAM W17 B Canvas Aibx, Flan#dE 4 27~ 7E(X=100,Y=200)f7 & .

@ i ih 07 Y X B Width 5 Height, 16 B0 it— 863k 126x128 15 B 54k

Oy run 142, 3147 OMA

1
9@% DMAAPI CiEZ %,
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1
i 128Mbits ) SPI Flash Memory, €4 32bits 177 XSk, 128Mbits DL T LA 24bits ik, 1 SPI Flash Memory
g 2 LA 24bits (117 s03% 52454, 45 1% F iR d 128Mbytes ) SPI Flash, fifi 5T 4200 N 484, K SPI Flash 372 4 32bits

Mo b

éuﬂ%%e’gzﬁ ROM Size>128Mb, #47 DMA J5, Z7~ff C code, 4:%—1T switch_24bits_to_32bits API 75 B,
L7 DMA_32bit (1) APIE25, RAB8BY 2L, 32bits (il 77 3k (7 DMA s 2@ i, s

DMA_24bit API 2/, LA 24bits Huhik {177 24447 DMA. Wi N B R

'[] DMA Tool | B [
SPI NOR Flash Manufacturer SPIBUS O -
DMA Function MXIC SPI Flash - Flash On CS1 ~
Destination (Memory) [7] ROM Size > 128Mb

Source (SPI Flash)

X: 100 Source Start Address
Destination Upper-Left
corner coordination 0
Y: 200
Source Width

128
Destination Block Width W: 128

Mode Single mode (03h) -
Destination Block Height H: 128

SPI_NOR_initial_DMA(0,0,1,0,0);
C code: DMA_24bit(2, 100,200, 128, 128, 128,0);

6-4
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PAT i 1 T 7

(100,200)

128

8

DMA t57] LR R BIG R A X E, PLR R S1_24.bmp i —F 58 B K N

DMA Toel | [
SPINOR Flash Manufacturer SPIBUS O -
DMA Function MXIC SPI Flash - Flash On C51 ~
Destination (Memory) /| ROM Size > 128Mb

Source (SPI Flash)

X: 400 Source Start Address o
Destination Upper-Left
corner coordination 163840
Y: 200
Source Width
128

Destination Block Width W: 64
00—

Ban Mode Single mode (03h) -
Destination Block Height H: 128

SPI_NOR_initial_DMA(D,0,1,0,1);
. switch_24bits_to_32bits(0, 1);
Ccode: s Thirs 300,200,864, 178, 128, 163840);

K 6-6
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BAEPBRENRT B pIE, BRI IR

081_24.bmp s, 7T SPI Flash Memory FiEciaiihl, 40 All_8889_Pic_ NOR.xIsx fif7x A 163840,
(2 T R B 5 2 K B E(64x128), Width E 558 N 64.

PRAT i 10 T S s R

(100,200) (400,200)

128 (Z

128 . 128.

K 6-7

Demo Video:
YouTube

https://www.youtube.com/watch?v=PJ-6 _h9sFMk

youku

http://v.youku.com/v_show/id XOTAWMjAWNDY4.html
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7. MR EIRE

RA8889 it )1 I i I (Geometry drawing)hfit, Y ¥F Ellipse. Circle. Curve. Square. Line. Triangle. Square Of Circle
Corner Z: &I, 0 AN TR R B HEHE . AP $RAEI B S 80E,  BVAT 21 BT 5 1) LT I

&

/1% 1C Function Button 711

Active Window Upper-Left corner
coordination (X,Y). Active Window Width and

&4k, )5 Drawing Function Ihfi.

Select Geometric Shape

Height \
g 9 aw Function =NNEN X
N w\Nwth
1280
: 0
Y: 0 | Elipse Curve [lll!}l Elipse Curve [I_I!}| Square |C’|rcle Squarel A
Color: @
0x0000
Start . N Color
2.0. COIor : re
X: 0 24bpp: 0xff0000, \
16bpp: 0xfB00, e
¥: 0 8bpp: Oxed
Drawing
Function Height — Color Fill
800 Fill -
Parameters
End \
e\ X: 1279 N
\ v — \9
Color Fill or
not Fill
Active_Window_XY(0,0);
C code: Active_Window_WH{1280,800);
Draw_Sguare_Fill{0x0000,0,0, 1279, 799);
& 7-1
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(i

oiﬁ%ﬁﬁ%"éﬁ%ﬂ‘]@]%ﬁjﬁé, FEBE DU TE (Square) i, LA (3 1280x800 ) LCD AN M Thj, 3 /2 775 4 18 ) 5 FH T e

9&% Active Window fAH S, BE& K — &, Drawing Function R A LAZE Active Window PIHAT HH B IhAE . Active
Window ##4 XY Ask7 % 5 (X=0,Y=0), Width 3 1280, Height % 800.

e%ﬁﬁ%ﬁ?‘%’&f%ﬁi’ﬂfni@ﬁ‘ﬁﬁéﬁ, ST S AR, P BRI X IRE RG], ARTEIREAFKSE, EVER IC
Datasheet. FIHAARE N(X=0,Y=0), £5HAAHR N(X=1279,Y=799).

O s 5 s mompesir O pie, Color Depth 16bpp 1% 25 # 0x0000.

© 556 s Wys A D).

eﬁkﬁ Drawing Function.

OE'M? Drawing Function APl F£FFEX.

AT I I S
(0,0)

1280

800

& 7-2 (1279,799)
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Square Of Circle

DAL FE T 8 # 9 f): Corner Input
[ Draw Function / = | B 24
Active Window Width
1280
X: 0
Y- 0 Ellipse Curve (UR) | Ellipse Curve (LR) | Square| Circle Square e
Color: D
9\ 0xF300
Parameters N Start e.0. color : red
X: 200 Circle Y Radius 2abpp: 0xF0000,
16bpp: 0xf800,
Y: 200 25 Bbpp: 0xel
N Circle X Radius
25
Height Color Fill
300 -m. Fill -
End N
X: 450
v 400

Run

VA

Active_Window_XY(0,0);
C code:  Active_Window_WH(1230,800);
Draw_Cirde_Square_Fill(0xF300, 200, 200,450,400, 25, 25);

g 7-3

O im0t

9&% BIEAIIR S, 2 Bieih XY A845R(X=200,Y=200), £ F45H XY A445(X=450,Y=400), MK X 4% 25 5 Y 4% 25,
FESLEIA W X 25 Y RRA KRS, EHEANSHEIE RG], SHIE DEd, KR 5SS % 0T

-

[ Erraril @

(End point X — Start point %) must large than (2*major radius + 1) and (End
point ¥ —Start point ¥) must large than (2*minor radius + 1)

BE

7-4
3
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PAT i 1 T S 2R

(0,0 1280

(200,200)

800 N

(450,400)

& 7-5 (1279,799)

SERRIA AT KIThEE e, AT LAERIE LA Text Function IZhaE, IFBUE TR FIEY, KT SAERIV L, BI5E R fa A%
HiME, i BERZ R, LRI S22 2810 BTE Function, Kik i@ it B, MEARRPNAE, BEER
VFZ AL LB

Demo Video:
YouTube
https://www.youtube.com/watch?v=5JLdPng51fs

youku
http://v.youku.com/V_show/id XODk50OTEONzQO.html
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8. WAL TRE

8.1 Ping-pong Buffer
RA8889 Py# 128Mb SDRAM, AIA7 A It i %d, it LCD S RflifH. i3l IC Function ) Main Window Zh&g, 114 P17
SREIIX, A SR E X, AT DU AL R Y Image Buffer, Il Main Window 5 i Y] i 7R [X 45, 55 Image Buffer,
1] LIk 22500 55l (Scrolling) I B g

DU LCD SR 232 1280x800(F ¥ 3t El) 5], Canvas image width ¥ & & 2560, Active Window Size & 2560x1600,
IR 16bpp, & E —1 LCD ER7##% 4 f% K Canvas image T- SDRAM P f7H .

B, FHZ AR TR ZE TG 5 DMA TEg, ¥ 2560x1600 A 1E X Heis 4 HIRE N T EFR, W 1. 2. 3. 4 X,
i B — X K/ 1280x800, iXFf15#i T, LCD Display Area BRiA 2SR5 1 X AR mE m, miile 2. 3. 4 X, MEE
ANFH), AP RIATELL LCD E 7 ml s 2. 3. 4 XWg? 7] LAY Main Window Upper-Left corner XY-coordination, #4H:
43591355 (1280,0). (0,800). (1280,800), AT LA/ RN X 5 o

W L3R Function ThaE, AT LMBUR Z R, Hlan: S ERss 1 KB, 2R 2 X, 2559 2 X EHxtE,
¥ Main Window V1 £ B/~ 5 2 X, 2%{Ll Ping-pong Buffer, XFhJ7z0ml LR MCU SEFEANE , I & BB 388 i 0 i)
i
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p 2560 .

0,0 LCD Display Area (1280, 0)

1280, 800)

A 8-1

AP 4L TE B #: Main Window XY ABFREGZHAE, ik IC Function Button EPEG@@%@, FFIa WAL T RE o
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Main Window Upper-Left corner X-coordination
Main Window Upper-Left Minimum and Maximum Values

corner X-coordination

Adjustment lever \ 7 \ .
e {1 Memary View Toal El@
\ X:
Main Window Upper-Le 0 o 1280
corner Y-coordination [ ~
~©
0 —

(" Scroll Function Adjustment lever

Scroll Function

@ Horizontal Scroll

¥: 9

Vertical Scroll L’
0 / Enable
Scrolling
1 Function
Main Window 1]
Upper-Left corner\\ 2388 > |

Y-coordination

Minimum and

Maximum Values
8-2

@ \iain Window Xy MBI R BOE RN . OKME, B AP B3, ATRAOARBoE, o X Asbr i KB Canvas Width i
LCD Display Width(f5: 1280), JiTLLix B 5 K] ¥ 5E ) Main Window X A H5E A 2560-1280=1280, 1] Y 4445 KT % 270
Bl K ff, /& 8188-800=7388, {HAAZVEE NI, HEINY AAbrn] LABTE B 7388 X 4K, (HIL @& WM AUE LR NAEA B2 5
EF|, FHEFEEF], LCD &ALk E~, T Canvas Image . Main Window 5iHZ AR ERIHE, 5% 1C
Datasheet.

Qﬁtm‘ Main Window X 55 Y # 52 ALbRE, #1401 LCD BoR%E 2 X, X ALkRiaE 1280, Y A 0. HT IC it iR, X Astrfi
BT DAY 4 BEBR, Y ARAR A LERR o

O 7 O rin i s, SRR, BRI X

eScroII Function, /& Scrolling I&E.
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NN Y=Y
p 2560 >
0,0 (1280, 0) LCD Display Area
1280, 800)
1600
(0, 800)
& 8-3
8.2 B ThRE
Main Window [1)5:5h M F .
Memary View Tool |._E'__.”E|@
Main Wind X: Enable
ain Window —
9 0 ’o Scrolling
Upper-Left corne. n )
y ) Function
XY-coordination
1] —
Horizontal or
Scroll Function .
|~ Vertical Scroll
@ Horzontal Scroll
\ Y: . /
Vertical Scrol
0
Speed (ms) e Scroll Time Interval
—
Function Start or
> . ®
— Stop
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oﬂ‘)ﬁ' Scrolling Function

9&%%@3@@9@ Main Window XY 44445, #&zhThReH2x LUk brE2 2] X 5 Y ) Main Window 5 K AL HR1E -

e&%7k¥%iﬂ(Horizontal Scroll) 83 F & 5))(Vertical Scroll), /KFE8)— kG 4 A~ X AAARME (I ATIA, 1C Bk pR), 5 ER
IR 1 AN Y A FRME

O sy et .

S R Al

KPEBRER:
KBTI Z .

1280, 0
0.0) ( )

RAIO

1280x800
LCD Display Area

&l 8-5
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BT AT .
0.0 (1280, 0)
1280x800
LCD Display Area
&l 8-6
BT AT .
0.0 (1280, 0)

1280x800
LCD Display Area

K 8-7
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KPEINLER

0.0 (1280, 0)

(1280,0)

1280x800
LCD Display Area

&l 8-8
MUGERCRA ) 5 B AT, AT SRR AR T 5K, 3 AT RASK IR SRS Sl i Y BT .

Demo Video:
YouTube
https://www.youtube.com/watch?v=bliJiKRghd4

youku
http://v.youku.com/v_show/id XODk4NzQOMDQw.html
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9. BTE Function

9.1 Memory Copy with ROP

BTE MITEAHZIREN4H, FILAZ% RAB889 Datasheet, AP fft i JLANE FIhResfEs 0, LA REREAT T i RAE 1S 1 M

/1% 1C Function Button 7 [1)

4%, FF5 BTE Function Ihfg.

oSeIect Copy ROP
3 ere / A\,
g
- Alpha
Copy Alpha
Copy cﬁ""" Copy CE Solid Blending B';."‘“:‘”
ROP Kr:;“" CE Chroma Fill Picture Mm
ey ~riz 2abib
SOURCE 0 (S0) SOURCE 1 (S1) Destination (Des)

Memory Start Address: D

Image Width:
Window Uppe_r—Lt_aft L8
corner coordination o D

SO Parameters

Memory Start Address: D
Image Width:

Window Upper-Left L8 D
corner coordination Y-

ROP Code [s0_~

> |

ROP Code

S1 Parameters

Memory Start Address: D
Image Width:
x [0 ]

Image Color Depth: 16bpp

Width:
BTE Size Height:

Window Upper-Left
corner coordination

\9

Des Parameters

Show API Ce_

code

C code:

BTE_Memory_Copy(0,2560,1280,0,0,2560,0,800,0,2560,0,0,12,128,128);

%] 9-1

Run ~

\e Run

RAiIO TECHNOLOGY INC.
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WAAEHEIN TACE, 26 1 X% €N Destination; % 2 X 4 S0; 3 X S1; FH 4 XEFHIE -

p 2560 .

0,0 LCD Display Area (1280, 0)

(1280, 800)

K 9-2

oii?% Copy ROP (Memory Copy with ROP)I}j&E .

9&% S0. S1. Des #xZ%%, Start Address f#i [ Tiii% 0, Image Width ¥ & 5 Canvas Image Width #H[&] 2560, SO0 XY 4%
FrikE ~(1280,0); S14(0,800); Des }(0,0), BTE Size i%5E N 128x128.

© - 50 45 s1 BB, LLROP=S0 Hhl.

e?ﬁkﬁ Copy ROP Ififié

95‘@? Copy ROP f#] API C code
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PATERUT, 2 ROP=80, % SO BE ki ¥dl, Bl Des BUE IALFRIX I .

1600 (1280, 800)
(0, 800)
A 9-3
Demo Video:
YouTube

https://www.youtube.com/watch?v=srbvwcZ w U

youku
http://v.youku.com/V_show/id _XODk4Njc1NzA4.html
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9.2 Memory Copy with Chroma Keying
5 Memory Copy with ROP Zhfg2fl, {H A ROP Lifg, RE¥ & chroma keying MIEEL, # SO M — M EEAIERR

WAEEHEIN TACE, 8 1 X% E N Destination; % 2 X 4 S0; $F3X S1; FH4XEFHIE -

p 2560 .

0,0 LCD Display Area (1280, 0)

(1280, 800)

& 9-4
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EdeTe - O x
Copy Alpha Alpha
Erng Jid lendi Blending
Select Copy @ 0P G & (hf:ima i B':.'“.f.‘i? :‘3‘.:1!
32bit
C h roma Key SOURCE 0 (S0) Destination (Des)

Memory Start Address: D Memory Start Address: l:l
Image Width: Image Width:

. (1280 :
Window Upper-Left L8 Window Upper-Left be D
corner coordination corner coordination
vijo ] vip | @ Set SO- Des

Image Color Depth: 16bpp Parameters

Width:
BTE Size |, ioht: [128

Set Chrome

Background Color —© Keying color
Background: M

24bpp: 00000,
0xF300 ’ 16bpp: 0x07e0,
Bbpp: Oxlc
e Run
——

lBTE_M emory_Copy_Chroma_key(0,2560,1280,0,0,2560,0,0,0xF800,128,128);

Run
C code:

& 9-5

oiiﬁ Copy Chroma key (Memory Copy with Chroma Keying)Zh &8¢

O 151 S0 5 Des iIX B ML ARSI ST, HRSERKSHL.
O i15: so smmsB AL

Ot
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PATERWT, ATRUREL SO K, aidibl)m, WAt Oagaels, HEdEEH 2 Des XA

(1280, 800)
1600
(0, 800)
Kl 9-6

Demo Video:
YouTube
http://youtu.be/hmidywKHmMOQ
youku

http://v.youku.com/v_show/id XOTEwODMONzQ4.html
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9.3 Memory Copy with Color Expansion
Memory Copy with Color Expansion [{]Zjfg, &K EiRE 1bpp IR AE, HNRTE Iy s Eiargar.

JeFH MPU Write Tool T RE, KR B2 ¥ R 4R (1024x768) 5 A\ 21 SO X4, HT52 1bpp HI%HE, Bom e RAHE [,
L TE LR A, XA IR

1bpp JR 46 H AL

S e
>
- - ‘\\
N
N
N

K 9-7

WAEEAE I FECE, 45 1 X %% N Destination; 252 [X A S0; % 3 [X S1; % 4 X&EHHT :

p 2560 .

0,0 LCD Display Area (1280, 0)

1600

(0, 800) 1280, 800)
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Select
Copy CE
EdeTE - m] Py
Alpha
Copy Alpha
Copy oopy Copy 3 Solid Blending Blending
ROP = [ Chroma Fill Picture vy
ey Key Mode
SOURCE 0 (S0) Destination (Des)

Memory Start Address: D

Image Width:
Window Upper-Left L8
corner coordination e I:I

Memory Start Address: D

Image Width:
Window Upper-Left LE D
corner coordination ¥ D

Image Color Depth: 16bpp

Width:
BTE Size Height:

Foreground Color

e.g. color : red

Foreground: 24bpp: 0xff0000,
16bpp: OxFB0O,

OxFS00 8bpp: 0xel

Background Color

Background: e.g. color : green

24bpp: 0x00ff00,

Ox07ED 16bpp: 0xD7eDd,
o (hele

Set SO. Des
9 parameters

Set Foreground

and Background

C code:

BTE_Memory_Copy_ColorExpansion(0,2560,1280,0,0,2560,0,0,1024,768,0xF800,0x07E0);

9-9

oiiﬁ Copy CE(Memory Copy with Color Expansion)Z)jgg
O s0. Des HiX2

O e, e Em TR SR
Oz,

ORI

color

_e Run
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PAT i 1 T S 2R

p 2560 .

(1280, 0)

1600
(0, 800) ‘\(1280 , 800)
& 9-10
Demo Video:
YouTube
https://www.youtube.com/watch?v=MRV7CrANIAQ
youku

http://v.youku.com/V_show/id XODk4NjYwOTI0.html
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9.4 Memory Copy Color with Expansion and Chroma Keying

I IhREE Memory Copy with Color Expansion DjReRML, ZERITEEIR" 0" I B i scth, 2 4iRF)E s Des BTk, Frild
T ERAREE, HAME, HEAESHEPATOE, MR

p 2560 R

(0,0 Des (1280, 0)

2(S0

1600 1024x768
(0, 800) ‘\(1280, 800)
A 9-11
Demo Video:
YouTube

http://youtu.be/cbwKnBfinPQ

youku
http://v.youku.com/v_show/id XOTEwWNDYxODMy.html
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9.5 Solid Fill

Solid Fill ()T feA2 K5k 5E (1) Des X, K& BEHE S NPT B B,  DRES LT IR 22 m D) RE iR DhRe 210l

[ ete

Copy
ROP

Copy
Chroma
Key

Copy
CE

Select Solid Fill

o

Copy

Chroma
Key

Solid
Fill

- a X

Alpha
Blending
Pixel
Mode
32bit

Alpha
Blending
Picture
Mode

~—— oSt S —————

Memory Start Address: EI

Image Width:
Window Upper-Left i D
corner coordination ¥ D

Image Color Depth: 16bpp

Width:
BTE Size Height:

Set Des parameters

_0

e.g. color: Ed

Foreground: 24bpp: 0xffO000,

C code:

BTE_Solid_Fill(0,2560,0,0,0xF800,1024,768);

Giﬁ% Solid Fill Zj&¢.

O . Des = I K S

O .
O,

9-12

16bpp: 0xfB00,
0xF300 8bpp: Oxed r—

eSet Color

eRun
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PAT i 1 T S 2R

p 2560 .

(0,0 Des (1280, 0)

2(50)

1024x768
1600
(0, 800) ‘\(1280 , 800)
K 9-13
Demo Video:
YouTube

https://www.youtube.com/watch?v=bbFBLHCvoUE

youku
http://v.youku.com/v_show/id XODk4NjkwNjU2.html
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9.6 Alpha Blending in Picture Mode

HIhRE &K SO 5 S1 KI%Efi Alpha Blending 125, 55 %) Des #, Ih#g24{l Memory Copy with ROP, & ROP Ihfstich
& 5E Alpha Level, TN RE Tk & Xk 4 5 , HoAF— Pixel 1 Alpha Level &b 5 20 #S & A0 E ), 1A Picture Mode, RA8889
3 #E 16/32bit 1) Pixel Mode, 7EILIFEAFH, RAIO ) Image Tool A 3zt s BT e, 24 BEIhAREAI 75K, 5 RS

RAIO bl o

WAEEHEIN T ACE, 26 1 X% E N Destination; % 2 X 4 S0; $F3X S1; H4XEFHE :

p 2560 .

0,0 LCD Display Area (1280, 0)

(1280, 800)

& 9-14
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Select Alpha Blending
Picture Mode

@
VA

Set Alpha

corner coordination

Memory Start Address: D Memory Start Address: D
Image Width: Image Width:

Window Upper-Left L8 Window Upper-Left LE D
E ’D—‘ corner coordination y-

alpha Level

=

Elete
Alpha
Copy Alpha
Copy (ﬁow Copy CE Solid Blending I!I;mﬁ:ng
ROP Kr:""‘a CE Chroma Fill Picture L
Key Mode n
32bit
SOURCE 0 (50) SOURCE 1 (51) Destination (Des)

Memory Start Address: D
Image Width: 2560

Window Upper-Left L8 D

corner coordination Y- E

Image Color Depth: 16bpp

Set SO. S1. Des
Wwidth: 128 /9 parameters

BTE Size | ight: [128

Level e/

C code:

BTE_Alpha_Blending(0,2560,1280,0,0,2560,0,800,0,2560,0,0,128,128,16);

. \e Run

9-15

oiﬁﬁ Alpha Blending Picture Mode(Alpha Blending in Picture Mode)3E .
O s0. 1. Des HiX B
9&% Alpha Level (0~32), &€ 16, Jy—IREYIICR.

Ot
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PAT 5 R R 2 R
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/ R
/

/ /7 7

/ 7
/ P

/ ,
7 P 2560 R
— — >
0,0 /’ LcpDisplay Area (1280, 0)
o

2(S0

1600 (1280, 800)
(0, 800)
K 9-16
Demo Video:
YouTube

https://www.youtube.com/watch?v=GGo5FbaecARg

youku
http://v.youku.com/v_show/id XOTQwMTI20TMy.html
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9.7 Alpha Blending in 32-bit (ARGB) Pixel Mode (Color Depth:24bpp)
Pixel Mode 7t BTE ¥ XN MEREA AR alpha ZHSHE, XAEWKSHELFKAEREA
BERATH AL

R 24bpp N, WAEIEWTFECE, % 1 XX E N Destination 5 S0; %5 3 X AN S1; 2. 4 X&EHHF :

< 2560 >
0,0 LCD Display Area (1280, 0)
Adfress :0 ~,
Address :
(1280, 800)
1600 6144000

& 9-17

RAiIO TECHNOLOGY INC. 64/72 www.raio.com.tw



http://www.raio.com.tw/�

RAS8889

RAiO TFT-LCD Controller Tool (AP Tool) User Guide

e Select Alpha Blending

Pixel Mode 32bit

Elete - O X
Alpha
Alpha
o Sk oendm | Slndno
ROP Key Fill Pr:f;::: Mode
32bit
SOURCE D (S0) SOURCE 1 (S1) Destination (Des)

Memory Start Address: ICI
Image Width:

- .0
Window Upper-Left 18 D Window Upper-Left X:
corner coordination - D corner coordination y: 0

Memory Start Address: |614400(

Image Width:

V4 . Lpad PNG Picture (with alpha channel
Load a PNG (with alpﬁ’a ure (wi a:zgac annel)

channel) Image

Memory Start Address
6144000

343
Set Memory Start Address —
for ARGB data

i% " | Write data to Memory

Memory Start Address: D
Image Width: 9
x [0 ]

Image Color Depth: 24bpp

Window Upper-Left
corner coordination

Set SO -S1- Des
—_—

parameters

Width: |g29

BTE Size Height:

e——

C code:
Write ARGB data to

BTE_alpha_blending_32bit_Pixel_mode(1280,629,343,0,0,0,2560,0,0,0,2560,6144000);

" Run

Memory

9-18

0&%%‘% Alpha Blending Pixel Mode 32bit Ijjfi .

O 105k PNG Het

eﬁiﬁﬁﬁ ARGB %4 i N A e aa bk, 2560x3x800=6144000
Qi ARG BEE AN

eiﬁfé S0. S1. Destination Hl5%&%

G#hﬁ Alpha Blending Pixel Mode 32bit Ljjfi¢
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PRAT i 1 T S s 2R

p 2560 .

0,0 LCD Display Area (1280, 0)

1600

(0, 800)

K 9-19
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10. PIP Function

RA8889 mJ LA[FW B x4l PIP & T Wnt 1 F, PIP & DA SCREE M ThEE, HA T IFE PIP Zhee, & H—k
WAEAZ U St FE R R T EOR M R b, HASS B 2o i 1 i A5 . 45 PIP1 5 PIP2 JF ), HH & G =ik
It oL, PIP1 & 478 PIP2 &0 L.

/3% IC Function Button H (7] m %4k, JF A PIP Ihig.
/oSeIect PIP1 or PIP2

(1P Function / =
[select PIP1 [select P1P2| | click mouse's left button on the blue area for moving PIP1 Window.
Click the button again to fix the PIP1 window's position on display
PIP 1 settings window.
PIP Window PIP Start Address : 0

PIP Image Width : 2560

Parameters 9

Width : 300
PIF Window

Height: 300
X: 1280
PIF Window
Y: 0
PIP1 or PIP2 _9
- el 100 . . . -
Window Enable Display Window g Moving PIP window in main display
Y: 20 A A
N window with mouse
™[ on | [or ] [ set |

[c Y — Picture in Picture

PIP1 or PIP2 Window
\9 Set PIP Window

Disable
Parameters
10-1

(1] Ml “Select PIP1” B¢ “Select PIP2” #%4#, >Ri%#% PIP1 8¢ PIP2 %11,

(2] WOE PIP & HAHKRZSH. DULTEEI iR, PIP1 & 1 1% 4445 9(1280, 0), PIP1 % HK/A 300300, #iE PIP1 & H T
IR 1(100,200)44 47

© ioN BT RN PIP B

(4] A FEMAES PIP & DRSS E, TREGEHASEGE, Sdi“Set” HERHITIESLSHUG M PIP & 1.

9 Br 17D 4 172 4h, BATERT LLd #28h BArsk e PIP & O TSR & DA E . B, X ad Rineg, ®
FRUERR B SESTAR S AR T M, R GRS AR S RR, 1 RORE T PIP & O S AR R, %
A E R, PIP HIESEMTBRE D L.
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O it P2 ain, EEAEE 1% 5. LU, PIP2 B DGR AR (1280, 300), PIP2 B [1Jc/h Jg 320x240,
%E PIP2 & 0T BRH D(360,460)%ﬁﬂ:o
@ i OFF B LA R PIP B,

PRAT i 1 T s 2R

1280 , 0
0,0) 1280 RN

v

Display Window (1280x800)

(100, 200)
300 : 300

800
240
v
10-2
Demo Video:
YouTube

https://www.youtube.com/watch?v=psNso5ZKkLrY

youku
http://v.youku.com/v_show/id XODk4NzM20ODUy.html
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11. JPEG Function
RA8889 {9 i A 8 I 4, H.Jybrvf: 7 (Baseline) JPEG kY 441t 25 1) JPEG &Ik B23% 2 SPI Flash th, f43% IC Function
A

JPG
Button 1) ¥4, JFA JPEG ThRe.

9Choose between 24-bit and
GSeIect the manufacturer of the SPI flash

\ 939|90t SPI bus and chip select 32-bit addressing mode
2] JPEG%\

SPIBUS1 -~
SPI NOR Flash Manufacturer |M)GC SPI NOR Flash )’\

Flash On C52 -

JPEG Function

Destination (Memory) ROM Size > 128Mb

@ Source (SPI Flash) 1

Set Destination Upper-Left Source Start Address | __—— e

corner coordination \\ Destination Upper-Left X |100 o | Set the image file size

corner coordination ¥:

IPEG File Size (bytes) (5}

0 Run 7507 I V

Run JPEG function ™~ Set the image start

address in the SPI

SPI_MOR_initial_JPG_AVI(D,1,1,2,1);

IPG_MOR(D,7507,2560,100,50); flash memory

o C code:
Osiow AP ¢ code = |

11-1

@ 5% SPINOR Flash | #(MXIC 5 Winbond. 13 E ) 7 flash, it L5k i1 o)

eii%'%ﬁé{’ﬁ SPI NOR Flash #] SPI bus 55 CS

eiii%ﬁéﬁf SPI NOR Flash #3477 (>128Mbits : 32-bit addressing mode, = 128Mbits : 24-bit addressing mode )
O 151 1506 F SPI Flash Pt b ikt

© iz st o fibytes)

O s JPEG 95, % SDRAM 7EHIALT Canvas 447, BIHEE B 7E(X=100,Y=50) ..

@ 7 Run s, T JPEG T,

9@% JPEG API C iEFFER »

RAiIO TECHNOLOGY INC. 69/72 www.raio.com.tw



http://www.raio.com.tw/�

RAIO" RAS889

RAiO TFT-LCD Controller Tool (AP Tool) User Guide

1
B NAETE SPI Flash H JPEG U IEHSE, FIAYREIGHIER JPEG SUEEK/D . RS E M NEA IE

M, ZPATIIIRER, FTRESTER N ERIRAIER, M SBRGHG. WRHI RS, 5KT RA8889 SRR E5 PC
TR USB Mg, & ILS PC #R, 4K AP Tool B{FHITAE, JF<H RA8889 MR LIRS EIH, R/EFKITITH
. TR ERBERE, KERR LK USB BAIEIRERS] PC, EFR3NIRMES AP THEMRXMIIME, REMALER JPEG
2%

PRAT i 10 T T 2R

v

S

1280
' (100,50)
RAIO 109

JPEG

144

800

B 11-2
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12. AVI Function
RAB8889 1% Motion JPEG #uh (1) AVI #& MM, (HASCREFE HHEHG BA S S 851 AVI A (Motion JPEG)Kex T

SPI Flash H#, 5% IC Function Button [ ek, JPIE AVI DRE.
0 (1).Select the manufacturer of the SPI flash 9 Choose between 24-bit and 32-bit addressing
(2).Select SPI bus and chip select mode

5] avi Function - ] Y
~AVILEunction
SPI NOR Flash Manufacturer |5p] BUS 1 v|
9 ) o — ROM Size > 128Mb
(1).Set the image [MXIC SPT NOR Flas v| |sPiFlashoncsz |
start address in the Source (SPI Flash) LCD Screen Buffer 1 e
So Start Add X PIP Start Address
SPI flash memory \ urce ress Display Set buffer1 (PIP1
2). Set the i 1 L | b [zas0 |
. Set the image
(2) g pIP Image Width buffer) start address
file size AVI File Size (bytes) Width: 2560 L~
47458512 | Height:

X0
PIP Window
¥Y: D

(6] —

(1)- Set Destination Buffer 2
(LCD Screen) l I . shadow Start Address \9
/ |6144000] | Set buffer2 (Shadow

Upper-Left corner

coordination buffer) start address

. SPI_NOR_initial_JPG_AVI(0,1,1,3,1);
(2). Set the width ¢ cdde: | AVI_NOR(0,47458512,6144000,3840,200,300,360,640,2560);

" | AVI window(1);
and height of the

video \

@) Video control buttons : Play. Pause/Resume. Stop

@ Show API C code
121

0(1).@% SPI NOR Flash | 7 (MXIC 5% Winbond, #7{# &) 7 flash, i%‘ﬁfﬁ”ﬁ%ﬂéé%m) (2).i%&##1F SPI NOR Flash
#J SPI bus 5 CS

giii%ﬁé{’ﬁ SPI NOR Flash {341k 77 3% (>128Mbits : 32-bit addressing mode, = 128Mbits : 24-bit addressing mode)
eiﬁfﬁ buffer1(PIP1 buffer)it 4 ikl

eiﬁfﬁ buffer2(Shadow buffer)it 4 ikl

© (1) 5 AVI WL T SPI Flash Py 7 AL (2). 05 AVI B (- G:bytes)
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6(1).&% AVI MR~ T LCD HE i A B, Bl ieE B on7E LCD Hif _F(X=200,Y=300)7 & . (2).1%E AVI Wi 5% 55 .
OAVI EEhsE, Play MATJT 4545 Pause/Resume B 15 4% i/ 4k £E 4% i . Stop M5 L& .
9@% AVIAPI CiESTERF -

1
HHEASHETE SPI Flash o AVI SUHHIIERSE, BIITRRLGHEER AVI TR/ . IR SE A EAR ER, SPUT

HIhEERT, FIRESTERANRE LB IERH, NTSBARGHR. mEHI LR FE, FET RA8889 Ha R 5 PC fHiEH USB
B, FRT&IEE PC HER:, 45K AP Tool 8 T/E, FH5%H RA8889 AR L R IR, AREEIRITHEIE. el bk
BIEE, RHERIR B USB B IERE| PC, EFRNHRES AP TEMXKTIRE, REHNIERH AVI SH.

2T Play #24, AFECEIRES S LCD Hi &t R (LAS IR E Jy 24bpp Hil):

2560

A 4

a

1280

< »
< >

LCD Display Area
(200,300)
D N

800

(1).Buffer1 start address:
1280 * 3 (24bpp/8) = 3840
1600 ‘ _ (2).Buffer1 Upper-Left corner
i coordination: (X=0,Y=0)

Buffer2 start address:
2560 * 3 (24bpp/8) * 800 = 6144000

B 12-2
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	除了AP Tool外，瑞佑科技提供入门开发工具包(Starter-Kit)，MCU为 STMicroelectronics STM32F103，并使用KEIL-C撰写其固件，提供常用的API固件，用户开发自己的系统时，方便程序移植到自己的系统中，减少开发时间。
	To Verify or not to Verify
	Executive Progress
	Select Geometric Shape
	Main Window Upper-Left corner X-coordination Minimum and Maximum Values
	Main Window Upper-Left corner Y-coordination Minimum and Maximum Values

