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1. fasr

RA8889 7 #F CMOS MEALAHRIH , MMPHNAE: R, 51K, AC/IDC HARE. B ADIIRET T
B A A BB .

1.1 s

RAB889 & K ILIIFE S R R T RESRR IR (5, TFT #5588, WEAA WA SDRAM, 1 Al APRE A BoR
WAFHEAT R %S 8, RA8889 HF MCU i 8080/6800 8/16-bit 253151815 3/4 £k SPI J IIC #4748
M, 42002 B R AR P IX B, JHRAEE T E (PIP). 3% W B 5] 55 SR et 45 1% &% A & JPEG Decoder

1.2 RaGS50hAREHE

MCU 8/16 8080
8/16 6800

SPI-4

Serial IIc
Flash/ROM O

Serial
Flash/ROM 1
Serial
Flash/ROM 2 1 JPG, AVI, BMP

Serial

Flash/ROM 3 SPI_Master

RA8889

Figure 1-1 : System Diagram
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2.1 EEZWKX

® Ni 128Mb SDRAM

2.2 FEREgEO

® 7 F 8080/6800 8/16-bit 75341

B T RER MPU TR AL Xnwait ()15 5 DLIEAE$E
® IRRHTEBNEED, HlU 1IC, 3/4-wire SPI
o TGRS N F R B SR TR

2.3 BAEREBIERKNK

1bpp: Hff (1-bit/{§ %K)

8bpp: RGB 3:3:2 (1-byte/f% X)

16bpp: RGB 5:6:5 (2-byte/{% %)

24bpp: RGB 8:8:8 (3-byte/{% & 5\ 4-byte/{% &)

B Index 2:6 (64 % 5| (A/MEZ IF7 % W FE @ 1)

B oRGB 4:4:4:4 (4096 25| (/M5 3 1712 WA g k)
B oRGB 8:8:8:8 (8 bit alpha, 24bpp 4i%)

2.4 BpiER

® (T LA¥EE 24/18/16-bit TFT o 77 =\

25 XREZMERSHR

® 1% 16/18/24-bit CMOS #: 1 %
® CCFRBERRTHIR, WEIERCORSCRF 1366 R FE M . mEA 2048 BEMLT (GF ¢ LRSI PR
EL T pixel clock 5 ai%)
24 RA8889 TFT Output 3 #F 24bpp I
CCLK Max. = 120MHz
SCLK Max. = 60MHz
Required LCD clock = LCD vertical Pixel * LCD horizontal Pixel * 60(Hz) * 1.1
1 Required LCD Clock > SCLK, N F LCD k¥ % Refresh Rate (VSYNC rate) 2T
60Hz -
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A SRR

QVGA: 320 x 240 x 16/18/24-bit LCD J##%:
WQVGA: 480 x 272 x 16/18/24-bit LCD J# %=
VGA: 640 x 480 x 16/18/24-bit LCD f#%:
WVGA: 800 x 480 x 16/18/24-bit LCD Ji#%:
SVGA: 800 x 600 x 16/18/24-bit LCD JF%:
QHD: 960 x 540 x 16/18/24-bit LCD J#%:
WSVGA: 1024 x 600 x 16/18/24-bit LCD JF#%:
XGA: 1024 x 768 x 16/18/24-bit LCD J#%:
WXGA: 1280 x 768 x 16/18/24-bit LCD J#%:
WXGA: 1280 x 800 x 16/18/24-bit LCD J#%:
WXGA: 1366 x 768 x 16/18/24-bit LCD i3

2.6 SEIhEe

& AT EATE L 44 32X32 E e
BN H
WoRE O R/ANELHE X LCD #7815 2], miEEE (canvas) & /74y % & T DI o & 3k 47 4350
B BB . TAREE DR/ S R AE A B 1 75 AR KF E A& DL 8 ME R BIAE 4L,  DAZE BLf = 2
1AM IR T P ARAR 225 TR o A b A (R R B UG sl e % S 2], IR A 75 22 4% b )
® RN
REPLE R AT TR KT LCD AR RS B . R AT DLEARAT 7 ] EERAA TR SN
® miE (PIP)
SCHRF A 1) e B, R o P ) e O 2 K R R A
EIEA EACE B 4 MERIEE, B|E BN —FRA#L. Fid e E
BRI EHE 1 F K B 7E i E 2
® ZHEIMKX
ZEEMAVHEZ M X Z B F BRE 0. ZiXPERRTHREANZERX BN ZEEMH
Fo VR U 22 i X R AT 18] 51K B 1 Yk
o IR
MG P Yl s RN G SR A S R I, IR B N R DL PR SR P S it AFE SDRAM I R EdE . XA TDhRE 2
Standby 5 Suspend &z R I A
® KPR B BoR
K1 BRI Bon Dhe RIG FE R R B, T HE IR 77 RS 2 A m i, 763 B Son i Re
I PIP 24 AR R
® 24l (Color Bar Display)
1E%A SDRAM [ TSR T LALAR 26 1007 o, T 0 #E26 640x480 15% .

Frepe i & RN
1] B 11

&
H e v B AT LLIA AR

H’\f
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2.7

2.8

2.9

ARG EIT (MDU)
H 5043 JPEG, BMP A1 AVI K43,
Y ¥ JPEG baseline profile,YUV444, YUV422, YUV420, YUV400, ASSZHF restart interval #% 2.
SCERP IR AR (ORIE4E) IIARHE BMP A% 3.
Y HE AVI (motion JPEG) #ARZ R .
S AVI BRI B BRI B AE R ThRE .

XRfEH 5% (BTE)

2D BitBLT 5|%

HA JeMHEAE S By e it 52 dis

T3 USR5 R A

W RALE # E A 8x8/16x16 15 K I EIRE

RAIEW (Opacity)

i FH VR & 3% BAASE AT DK A BRR AN SOR %, S8 7 P i e (1 77 iR ok . TEALFR R |

M S RAE SRR NE R, sk, TRmT A2 sk R

W 4ifailE (Chroma-keying) Thfg: 2 M52 R RGB Hi R HONIE WA 115 2% H T IR AR AL 2L

B EIRAZEY (Alpha-blending): 4 25 77 #5 B € 1% B (1 LU 2R AT P Tk BUE VR B (R NS R H )
RE L ZIHE 1 BE) -

B ZFRIRGIEW (Alpha-blending): R RGB %A KRG #4%, 41 8bit RGB, | MSB 2bit Jaffi.

JREESESEE
SCRFE AL 2. M. L B, AR . AT

2.10 SPI x&0O
2.10.1 XFIRE

M ISO/IEC 8859-1/2/4/5. 12x24
X HFEEIE 16X16/24X24/32X32 H 4754 ROM #l1 Uni-code/BIG5/GB 454, CHFME@EM 5 H
GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z. GT30L32S4W . GT20L24F6Y .
GT21L24S1W

TEEHE A2 LT (8x16/12x24/16x32) 54 HY

X T B NSO SRR R Y SR

YRR E KT O TR X1, X2, X3, X4 155

SCRESCT 90 FE e
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2.10.2 DMA g

® UERANERERATINAE (serial flash) & i 4 RIHE L2 X
® W RAMIPAAE Signle/Dual/Quad mode

2.10.3 —f&=E SPI Theg

%% Motorola SPI #it%

16 bytes R FIFO

16 bytes 5 NIRE ] FIFO

£ Tx FIFO 584512 I H. SPI TX/RX 51 38 b B 2> & i v ik

2.10.4 IDEC Thgk

® HRAMIBERATINAE (serial flash) ¥i¥EiEH#E MDU & EIHEZE M X
® I HRAMH AT PIAFE Quad mode

2.11 lIIC #1

® |IC master interface
B A LUMEFIEY 78 1/O device, 5 HN7E 5 %47 i i fish 2 o 2
B SRR (100kbps) Stk (400kbps)

2.12 BKEFEHS e 25

PPN 16-bit %A

—™ 8-bit pre-scalars 55—~ 4-bit {4
B HH YT 1) LA S TR PR A )

SRS WIIE AT S E G iy

Dead-Zone f##"

2.13 @O

ICRF x5 AL (WAUEH S GPIO 3L 1)

CIp e AESE b

YRR AR A

S ) o 2 1

T TEBRHIAAE S AT LS R A 4% 3 48 (3 ANk BEAL R B L R A2 90°)
® S RRGEAT MR I Y
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2.14 B HMER

® k3 Fhay AR
B Ml (Standby). fKHR (Suspend) SHEAR (Sleep) #z
® T LlfE ] A deeE. SRR

2.15 BRERKIR

PEETTRE FPBIAE Rl 2% PLL DARE R G, LCD HH##50% 5 SDRAM Az
B ARz (XIIXO: 10MHz)

WIZ OB R RGN (B KME 120MHz)

SDRAM #ii#% (K16 166MHz)

LCD Bz (f K{H 100MHz)

2.16 Efr

o T HNEIEMELE AL

o ki AEN

2.17 HJE

® |/O HJE: 3.3V +/-0.3V

® [N# 1.2V LDO for core power

2.18 I

® | QFP-100
® {EIRNE: -40°C ~85C
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3. FEmEtE
3.1 RA8889 Hi5| HE

YRR P Q
N
905!&&88% g g goHN'U_’)(’B'J) f;
258322225888 488808 888,82
E§§Q§§§X>>>>>>>>XXXXXXZXX
. DDDDDDDDDDDDDDDDDDDDDDDDD\
4 XVSYNC
xmsios mm o100 95 90 85 80 75 g on
XSPI1_SCK [ ] XPDAT23
XSPI1_MSIO0 ] ] XPDAT22
XSPI1_MSIO1 [ ] XPDAT21
XSPI1_MSI02 =3 | 5 20 = vDD33
XSPI1_MSIO3 ] 3 LDO3_OUT
VDD33 [ = vss
LDO1_OUT [ ™ [ vDD33
vss [J 10 . 1 XPDAT20
= RAIO | =
— [ XPDAT18
XNRST [ XPDAT17
XNCS [ [ XPDAT16
a2l RAS889IML3N Slan
XNWR_RWN 60 | = XPDAT14
XA0 - [ XPDAT13
XNWAIT [ )'19XX_N [ XPDAT12
XpBo [

0 — Date code (Year 2019) Cvss
xDB1 = 1 XKOUTO
xbB2 — 20 55 | =3 xkino
XDB3 — [ XPDAT11
XDB4 [ XPDAT10
xpB5 [ [ XPDAT9
xpBe [ 25 [ XPDATS
xpB7 \ 30 35 40 45 50

mmwmoammvmmmp—woaoammvmmgt
f¢i8nsnamaznglssehlcLk
STRR009992200 88288788
> ><><><><><><><>8 Skooooog Lo
8
Figure 3-1
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3.2  #HIER~F

VARIATIONS {ALL DIMENSIONS SHOWN IN MM)

1010000000000000000000000 [ SYMBOLS | MIN. | NOM. | MAX.
5 - A —— -— 1.60
P
&' A 005 | —— 0.15
AZ 1.35 1.45
b 017 0.26
c 0.10 0.20
w| W -
J
D1 14.00 BSC
E 16.00 BSC
E1 14,00 BSC
= e 0.50 Bs5C
B S8 L 0.45 | 080 | 075
: 1 L1 1.00 REF
THERMALLY ENHANCED DIMENSIONS{SHOWN [N MM)
PAD SIZE 22 Ee
- = MIN. | oM | MING | max,
26%x26% MIL| 6.35 6.63 6.35 E.65
o o "** |5 an universal character, which means maybe replaced by
specific character, the actual character please refers to the
— banding diagram.
<C
NOTES:
1.JEDEC OUTUNE:

M BED

ME=026 BED—HD (THERMALLY ENHANCED WARIATIONS ONLY).
2.0ATUM PLANE [H] 15 LCCATED AT THE BOTTOM

OF THE MOLD PARTING LUME COINCIDENT WITH

WHERE THE LE&D EXITS THE BCDY.
IDIMENSIONS D1 AND E1 DD WOT INCLUDE

MOLD PROTRUSION. ALLOWABLE PROTRUSION

IS5 0.25 rmm PER SIDE. DIMENSIONS 07

E? DO INCLUDE MOLD MISMATCH AND ARE

DETERMIMED AT DATUM PLAME [H]
4.DIMENSION b COES MOT INCLUDE DAMBAR

PROTRUSION,

— GACE PLARE
— SEATING FLANE

ETAIL &

Figure 3-2 : RA8889 Package Outline Dimensions
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4. 5E X
41 FHFEEwED (25 5IH)
5 W & B 110 7 B s 3
B
Kot 23R T 150 5 RA8889 H I 44 N Bdi 1L 1%
_ (o) XDB[15:8] A LL# & GPIO (GPIO-A[7:0]), Hij#& & ¥% A i% & i 8080/6800
XDBILSIOL | (8mA) | 16-bits g5 1 5HE 1%.
XDB[7:0] WA # 47T F iR, iR S Wi gy B A7 i s S
TGS B AT B &,
IR
YAO | e 5 | A A P 7 30 4 o 238 2 s 1) A
XAO0 =0, IREELIU AL EH N,
XA0 =1, FHREEUEIES N
SRR
XNCS [ MICHSEAE RS, 0 5 30 E RAB889 Jy 47 - 4aum i, 5| I E N
GPI-BO Jf HSzHL G| MR, 518 P AT 32 T b
fERe R EUE R
AL B A2 8080 R4, BLEIIZE M/E XnRD f#H (BREUEHRE), RHEFEIE.
XNRD_EN | AL RS 2 6800 R4, MEHI R ME XEN R (fERefE5), & Tahfk.
(XEN) DR P B R AT R, B4 BB A GPI-BL, Jf H T3]
1 P AR
PSR FELRH
BANRE
AL IR AE R T2 8080 R4, LTI XnWR (B S5 AN), K- F3h1E.
XNWR_RWN | AL AR L 6800 241, Bh5l ey XRnW (B BHUS5 AN),
(XRnW) i T, BN RARHEFEh .
SR T A R R RO AT 4R, B4 k] I 2 RO GPI-B2.
PSR T FELRH
YNINTR 0 H 5 S8
(BMA) | 4825503 Fassts B i P 3RS 160 o i o
o ERfE5mH
XNWAIT @8mA) | 2 XnWAIT Jy high, %75 RABB89 T2l ur fefidiidit, 1 XnWAIT I low,
TR TR B8 N Z 0 NS5 1
HHEAT FRmEOEE
00X: (F%1 3= #33i%) 8080 8/16-bits Hdh: M2k 11,
01X: (%1 L 4%31) 6800 8/16-bits Fi¥E £k 1.
XPS[2:0] | 100: ($ﬁ3‘5$§§ﬁ%) 3-W?re SPI.
101: (H 47 F- 2 55) 4-wire SPI.
11x: (H347 F#250) 11C.
W SR A 1 B BOE S B, 84 XPS[0] Jyoh i Wi .
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42 BATERERED (55 FEmED)
5B & B /o |5l W& H
XSSCL | SPI 5 IIC %
(XDB[7]) XSSCL. 3-wire. 4-wire 478k I1IC £ (14K,
IIC 38 /4-wireSPI FIEm A
;(g‘g‘gA' | 3-wire SPI #:1: NC, %% 53] GND.
(XDBI[6]) 4-wire SPI $[1: XSSDI 478 AR -
IIC FZ11: XSSDA £ 474 H 4 N tH X
3-wire SPI $##/4-wireSP| HIEH H/1IC Slave frEHEFE
XQ%SD% o | 3-wire SPIUF: XSSD, 74 LV it XU Hchis
(XDB[5]) 4-wire SPI I/F: XSSDO, H# {74 L4 .
IIC #10: XIICA[5], IIC ##Hdik bit [5].
SPI {#88/IIC Slave Mzt
XOBLA) || XnSCS, 7 3-wire 13 4-wireSPI Hi T4 Ik, B3l RIERES 5.
IIC #10: XIICA[4], IIC ##%Hdik bit [4].
IIC #:0: IIC Slave il
XIICA[3:0] | | XICA[3:0], 7 3-wire 55 4-wire SPI $:[1: NC, %45 GND.
(XDB[3:0])
INC £ : 1IC &bk bit [3:0].
4.3 Serial Flash B} SPI master M (14 3|
5 W & % |10 5 B oaR
AMER Serial Flash/ROM SPI i F %+ 0
XNSECSO0 10 SPI S Fr e B AI#0 i 178 Serial Flash/ROM E{ SPI % & 5% |-,
(BMA) | w41 52 SPI master Ak hE, 8 UL 3] I AT LA P25 #8154 GPIO (GPIO-C3), Tl
% GPIO-C3 M NIIfE -
48 Serial Flash/ROM SPI s Frig$& 1
SPI i #R s {8 FI7E Serial Flash/ROM 1k SPI 2 & %% |,
XNSFCSL | g7\ | * it SPImaster W4k, 4t 3| AT LR MUK GPIO (GPIO-C4),
T GPIO-C4 AN
PR xtest[2:1] A% 01b AREETE reset IR & H 3 pull-high.
XNSFCS2 10 A8 Serial Flash/ROM SPI it & 2
(8MA) | Spy it J s £ 2 18 F 7 Serial Flash/ROM 5 SPI 4 B %42 |-,
XNSFCS3 10 H¥8 Serial Flash/ROM SPI &% 1% $ 3
(BMA) | spy %/ i 4% Ii#3 1 I 7E Serial Flash/ROM 5¢ SPI 4 B2 |-
SPI B Flr 4k
XSCK 10 BE 5] B B s, 3B 44 Serial Flash/ROM B8 SPI 25 B 1
(BMA) |« 415 SPI master 4 AR, 54 B3] T LSRR 3Lk GPIO
(GPIO-C0); il GPIO-CO Mk NThAE.
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51 B 4 B

I/0

5 B &R W

XMOSI
(XSI00)

10
(8mA)

B2 E PN

Single #%3X: Serial Flash/ROM 5§ SPI & &g N &K . % RA8889 1 = il
Dual #30: th5| A ) i RHE%E#0 (SI00), HIhRE R AEfE Serial flash DMA
i .

*WIR SPI master £z #2568, B4 U051 AT DAL AR 7 H A GPIO
(GPIO-C1); i GPIO-C1 Mii N\ Ih#E

XMISO
(XSI01)

10
(8mA)

B PN ]

Single #%3X: Serial Flash/ROM 5§ SPI 2 & gy HH &k . % RA8889 1 = il
VoL PN

Dual #3X: 15| iy ] & BHEI%#1 (SI01). ILIhAE R AE7E Serial flash DMA
fiTH.

W1 SPI master A HIBEAERE, AR ML 5] AT LLBE AR 7 B #) v GPIO
(GPIO-C2), FH¥ GPIO-C2 JMifi NIhfE.

XSIO02

10
(8mA)

BN 102
Qaud mode: Serial Flash/ROM 5k SPI #& &g &kl . % RA8889 1 = It
AL PN

XSIO3

10
(8mA)

A 103
Qaud mode: Serial Flash/ROM 5k SPI #& &g &kl . % RA8889 1 = It
AL PN

XSPI1_SCK

10
(8mA)

SPI &5 (SPI 1)

Vb 5| B2 B A e e, 32 B2 4G Serial Flash/ROM 55 SPI #& & H
* Wt SPI master AT AERE, AFEE L 5| AT LAGAR 4L E A GPIO
(GPIO-C0); FH# GPIO-CO Mt NIhfE .

XSPI1_MSIOO0

10
(8mA)

FH A (SPI 1)

Single #ix: Serial Flash/ROM &% SPI #& Bt N &K} . ¥} RA8889 ifii 5 Il
Dual #30: Ih5| A )i RHE%E#0 (SI00), HIhRE X AE7E Serial flash DMA
R .

“Un S SPI master /TR AERE, HSEE ML 51 R AT LLBE A5 7 #1810y GPIO
(GPIO-C1); FH¥ GPIO-C1 N#@ ATt

XSPI1_MSIO1

10
(8mA)

T AR H

Single #i5\: Serial Flash/ROM 5% SPI #& & i & kL . % RA8889 i 7 LAl
VL IPAN

Dual #:X: Bh5| N8 1) i oRHE%#1 (SI01). thIhAE HAETE Serial flash DMA
i H .

*U1 IR SPI master /1T AERE, REE BL 5| IR AT DABRE 7 # #) GPIO
(GPIO-C2), FHiX GPIO-C2 Nl NIk

RAIO TECHNOLOGY INC.
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5 W A o | B W 3 B
B H 10 2 (SPI 1)

XSPI1_MSIO2 (8:~(n)A) Qaud mode: Serial Flash/ROM 5¢ SPI # Bt &k . ¥ RA8889 T & it
DAL NS
B H 10 3 (SPI 1)

XSPI1_MSIO3 (SI,;DA) Qaud mode: Serial Flash/ROM B¢ SPI # Bt &k . ¥ RA8889 T & it
BN o

4.4 PWM O (2

51 fa)

51 W A& M

I/0

50 B =R 4

XPWMO

10
(8mA)

PWM f55#H 1

XPWM O [ 5 T ASE 27 4728 R 4R 7T

Wk PWM #2ERE, 4005l BT DL P BRIy GPIO (GPIO-C7), Titik
GPIO-C7 &% A\ V) B B it A% O A%

XPWM1
(XCLK3)

10
(8mA)

PWM 555 2/ 3% 3 AN (FEREE#HME)

2 XTEST[O] A H P

XPWML 7] DL & 5 i e e A R A U mT 48 35 A7 4 BE R 8 . 84 Fofan i
A AT 2 AR UER) XPWML ThAE, oscillator Sk 8l f& SCAN Sl % AN 2 5
R I PN A7 R R R bR

4 XTEST[O0] i HaFH

XPWML 5| [k & 70 b Rl 502 3 H N .

45 @FEEH (10 51H)

51 W & R

I/1O

5 M s B

XKIN[4:0]

B BIEER, GPIs (General Purpose Input)
R (Fk), A pull-up FEFH.

XKIN[0] E.A IIC master ] XSCL IjfE.

In RA8889, XKIN [4:1] 5 XPDAT. GPIO-D 3LZE 5|,

XKOUTI[4:0]

(2mA)

Keypad N8 GPOs (General Purpose Output)

Keypad EBE(E NI E, 51 28 open-drain it (Fili%).
XKOUT[0] E 4 IIC master [f] XSDA Ififig.

In RA8889, XKOUT [4:1] 5 XPDAT. GPIO-D F£E5|H,

RAIO TECHNOLOGY INC.
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46 LCD RFREEFEO (28 5H)

5 B 4 I/O gl B R W
o BREHmE
XPCLK (8mA) Bt iR A T AN TFT #0155
WAE5 A SPLL BKshr=4E .
0 VSYNC Pulse
XVSYNC
(4mA) | B [F#45 5 VSYNC 34 TH@A M TRT #0455,
0 HSYNC Pulse
XHSYNC N .
(AMA) | KF[EE S HSYNC A T I TFT #1015 5.
0 Data {58
XDE o N
(4mA) | SEH] TFT $: 111 data 4%k data [Ff8(5 5.
LCD BFRHEEL
i B yE & TFT LCD 4 &2k, RA8889 1] £ Hy 27 A7 #% ¥t & LA X HF
64K/262K/16.7M (iR, {4 35 1T LLZ AN [F] (1) 0 2 S5 AT B 1) RGB a2k
Pin Name Digital TFT Interface
TFT output 11b 10b 01b 00b
Setting (GPIO) (16-bits) | (18-bits) (24-bits)
XPDATI[0] GPIO-D0/ XKIN[1] BO
XPDAT[1] GPI0-D1/ XKIN[2] B1
XPDAT[2] GPIO-D6/ XKIN[4] | BO B2
XPDAT[3] GPIO-EO | BO B1 B3
XPDAT[4] GPIO-E1 | B1 B2 B4
XPDATI[5] GPIO-E2 | B2 B3 B5
XPDATI[6] GPIO-E3 | B3 B4 B6
XPDAT[7] GPIO-E4 | B4 B5 B7
XPDAT 10 XPDAT[8] GPIO-D2/ XKIN[3] GO
[23:0] (4mA) XPDATI[9] GPIO-D3/ XKOUTI[3] G1
XPDAT[10] | GPIO-E5 | GO GO G2
XPDAT[11] | GPIO-E6 | G1 G1 G3
XPDAT[12] | GPIO-E7 | G2 G2 G4
XPDAT[13] | GPIO-FO | G3 G3 G5
XPDAT[14] | GPIO-F1 | G4 G4 G6
XPDAT[15] | GPIO-F2 | G5 G5 G7
XPDAT[16] GPIO-D4/ XKOUTI[1] RO
XPDAT[17] GPIO-D5/ XKOUT[2] R1
XPDAT[18] | GPIO-D7/ XKOUT[4] | RO R2
XPDAT[19] | GPIO-F3 | RO R1 R3
XPDAT[20] | GPIO-F4 | R1 R2 R4
XPDAT[21] | GPIO-F5 | R2 R3 R5
XPDAT[22] | GPIO-F6 | R3 R4 R6
XPDAT[23] | GPIO-F7 | R4 R5 R7
* R A B0 5| BRITT AR R B GPIO-D/E/F(Tii5) B XKIN/XOUT,
TR 2 18bpp fiakist, ik XPDAT[17:16/8:9/1:0] ik & GPI kix.
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47 WRSEMS5NAER (6 51H)

5 B 4 I/0 gl B R W
Crystal #1 \/Clock 1 # A\ (L% -core clock)
Crystal Oscillator A2/ 10MHz,
XCLKL) || 4 XTESTIOJR MG T, S5 B4 9500 crystal sk (EF, 03431 O
ZIERAMES crystal HLEE, 1XR AT P4 RABBBI HAHAE 5 .
2 XTESTI[O] B A i FESEIT, 5| B Sk AN AR 1 N .

X0 o Crystal #yH
UEE] A PR crystal FERTH, 1 0k 5] BN 1Z0% 82 28 A crystal LS .
BhmANES
XNRST I/OC | N7 kGl P AR AR I B AL 5, AMT BN 5 HEA L AU > BF 256

OSC [ A I o
AW
W pull down HiBH

XTEST[0] I BSR40 7 A R, FERRAERRAE Bt 5| N 1% 2E51% 8 2 GND.
0: b=, AN PLL 5%
1: 208 PLL, O 5 eifsi FH 78 CLK1l. CLK2I. CLK3I i\ .
& AR

XTEST[2:1] | 00: FrifERizt.

01: 4 SPI master 5| {iiF# (ff H 4 in-system-programming).
1X: fRE.

48 HFESEH

5 W & B 110 EIN::
DOz OUT | P |LDOSMEME
LDO3_OuUT HhEE TuF FLZE 3.
10 VDD
VDD33 P
3.3V IO HEHIAN.
GND
VSS P
10 Cell/Core #%Hh.
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5. AC/DC 4

5.1 HKXIEHERS]
Table 5-1 : B K& E/E

Parameter Symbol Value Unit
Supply Voltage Range Vb33 -0.3~40 \%
Input Voltage Range VIN -0.3 ~ Vbp33+0.3 \%
Operation Temperature Range Torr -40 ~ 85 C
Power Dissipation Po <300 mw
Storage Temperature Tstorage -45 ~ 125 C
Soldering Temperature Tsolder 260 C

7t
1. BRIz R RN, TR 5 (7R BRI R S 1 . TR, 20 B s T 32 B
2. MPER E YR N = B UR, R S E JEAN EIR TT BEAA AR — MR KR 2, JUE FE % £ RA8889 [ HiL YR ity [

FOH YRR KA R
5.2 DC %k
Table 5-2 : DC 45
Parameter Symbol Min. [Typ. Max. Unit |Condition
System Voltage Vb33 3.0 3.3 3.6 \Y
Loading capacitor Capvdd 1 - 10 uF
Operation Current lopr 126 MA  |Note 3, Note 4
Standby mode Istaby 43 MA  |Note 3
Suspend mode Isusp 14.5 MA  |Note 3
Sleep Mode IsLp 6.3 MA  |Note 3
Power ramp up time Tramp 35 35 ms  |Vbpss Ramp up to 3.3V
OSC/PLL
Oscillator Clock Fosc 10 MHz |Vbpsz =3.3V, Note 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time Trock 1024 OSC |Note 2
MPLL Output Clock (MCLK) Freqmeik 166 MHz  |Vbpss= 3.3V
Vopaz = 3.3V
CPLL Output Clock (CCLK) Freqcck 133 MHz [Without enable internal
1ISO-8859 font feature
Vopsz = 3.3V
CPLL Output Clock (CCLK) Freqcck 120 MHz |When enable internal
1ISO-8859 font feature
SPLL Output Clock (PCLK) Freqpcik 100 MHz [Vbpss= 3.3V
Serial MPU I/F
SPI Input clock Fregxssck | | |50 |MHz |
Input/Output (CMOS 3-state Output pad with Schmitt Trigger Input, Pull-Up/Down)
Input High Voltage Vin 2 3.6 \%
Input Low Voltage Vi -0.3 0.8 \Y
Output High Voltage Vo 2.4 \%
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Parameter Symbol Min. [Typ. Max. Unit [Condition
Output Low Voltage VoL 0.4 \%
Pull up resistance Rpu 20 80 Kohm
Pull down resistance Rep 20 80 Kohm
Schmitt trigger low to high threshold Vit 15 2.1 \%
Schmitt trigger high to low threshold Vi- 0.8 1.3 \%
Hysterisis Vhys 200 mV
Input Leakage Current lleak -10 +10 MA
Rise/fall slew rate Slew 15 V/ns

Note 1: {# /1] Crystal Oscillator I ()27 A4 H 28 24 B

Co

x oL A —] vl g
R, C L

1

Typical: R1 = 500hm(25-1000hm), L1 =3.4mH, C1 =13fF, CO =2.8pF

Note 2:
osc A A N L N N A S N S W A e
PLL_Enable |
PLL Clock Cut 7MJTJMT_ (ALY AW AN A VAR N A
< lock .

Note 3: Measured on tester with 8 bit MPU interface and without extra load.
Note 4: Measured on tester with Resolution 160x120, MCLK=151Mhz, CCLK=107Mhz, SCLK=60Mhz.
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6. MEERAL
6.1 FR

RA8889 £ 4 AN Al ThAE Jr R N EE 3 PLL, %4(5] CPLL 724 CCLK #24f MPU #2111, SRS H.IC (MDU).
BTE 5%, 2K 5%, 5 DMA 5% f; MPLL MI7=2Ep#; MCLK LAfit4s SDRAM f£/; SPLL Jj~
4= SCLK #24k LCD Bf#1Hli TR

6.1.1 AUZEEE

clk_osc

(xcﬁ

xclkd_i

cclk_o 1% P
- ’CC N BTE/Draw/
Font_DMA

clk_cpll
clk_core

Sel_[ExtClk

xclkd_i
X
clk_base
clk_base clk_mpll sw_mel mclk_o’ mclk
clk_mem
xclk2_i
xclk2
(xclk2) xpclk

clk_base

clk_spll
WL

sclk_o ’ sclk

cIk_sca_n
xclk3_i

(xclk3)

Figure 6-1

XTEST[O] # ] N0 PLL B2 A AR K= A2 R ZL IR, B XTEST[0] AR H- P AT LUE#
CPLL. MPLL. SPLL AtZCoHZE . WAESEE . BER AR ik . 5E XTEST[O] Ay H~F ik
£ xi (xclk1), xclk2 and xpwm([1] (xclk3) 1O G| AR OAER . WARSIER . B R AR iR Ui .

B AL Z505 /2 LT 261
) Color depth = 16bpp:
Freq mcik 2 Freq ccik 2 Freqscik * 1.5
) Color depth = 24bpp:

Freq mcik 2 Freq ccik 2 Freq scik * 2
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6.1.2 PLL ¥5E
v
Fin LML) PED [ ] Charge Pump || v 0 LK —"EL“—DW
FLLOI A J [ 2
Li{IN+1})
6
r
AGHDOPLL DEHOPLL FLLDMN_ M [5:0] PLLO M K [4:0]
Figure 6-2

St F PLL S50FE [R5, 4 A v] L% DL R 2977 8% PLLDIVM. PLLDIVN. PLLDIVK. %A

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

PLLDIVK
2X

XCLK =

oS
&
=~
o
=

i. PLLDIVM:0or1
i. PLLDIVN[5:0] : 1~63 (minimum=1)
iii. PLLDIVK[1:0]: 0~3

1. HHE PLL 25650 A B84 PLL 230,
2. 1£ REG[05h] ~ REG[0Ah] #5885, PLL 7 %45 30us MR B RE 2R .
3. i\ OSC #i# Fin 5 PLLDIVM 20754 AT 444

Fin =10MHz
&
Fin
10MHz < SPLONH < 40MHz
4. NIz Fvco= %x (PLLDIVN +1) w475 KF45F 250 MHz 3 H./M T 500MHz.

i.e,

250MHz < Fvco < 500MHz
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Example: MCLK = 140Mhz,CCLK=120Mhz,SCLK=35Mhz, }i &£ {7 8 B2 i~

MCLK (DRAM clock) = 140MHz

Registers CCLK (Core clock) = 120MHz

SCLK (LCD scan clock) = 35MHz for TFT LCD resolution 800x480

PAGEO REG[05h]  |0x06

PAGEO REG[06h]  |0x1B

PAGEO REG[07h]  |0x02

PAGEO REG[08h]  |0x1B

PAGEO REG[09h] |0x04

PAGEO REG[OAh] [Ox2F

Note : OSC = 10MHz
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6.2 HEAr

6.2.1 SN ENES

RA8889 Jy | Al AN R Gt A AT AR ANE AL AE 5 (IR F-~F3hfE) BLIAERIFEIZD AL, AN EALE S 650
/0H 256 OSCHFR M, A 2PN NEENELES.

7EAEH RAB889 If, MPU MiZESEHAIA status ZF 74 bit [1]-operation mode status bit, XA 7] LA E
RAB8889 /& i fE AR IR IR A o

FKNRST

K] !

[ 256 clocks ‘

Figure 6-3: MBS SF AT 256 OSC B

[ Power ON }

) 4

Inhibit Mode

Check Status
REG bit 1

Normal Mode

A 4

[ RA8889 operation}

Figure 6-4 : FFHL/EfEH RA8889 ALK E Status REG bit 1 JR#&
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7. EEmEO

7.1 [EEEEO

RA8889 #ifit 141 3= #uin % [1(ex. 8080/6800 #FIM MPU #:11)5 & 4T E48um#E [ (ex. IIC, 3-wire/4-wire
SPl). MPU £ O8It XPS[2:0] 8, & HEABIRAT LU R AR (1) 77 X AEH RA8889. 177 f7as5 M
FAA7HUAT DA 77 A7 2 25 1 19 3.

Z':E -

B T WARAFERAN, BT 2517 28 A7 BB 96 15 298 8-bit. BIfE MPU %5 >4 16bit 782 fntt, 4% MPU % i
J& 16bit, FS 4 T ARSI BUE 58 FE AR J& LSB (XDB[7:0]) 8-bit, 1H % Memory Data Port (REG[04h]) ZF77#%
4. {8 H Memory Data Port (REG[04h]) 517 #3 i Zil[A] i} 2225 host interface type bit (REG[01h], bit[0])
ZA174%» 24 host interface type bit (REG[01h], bit[0]) & 17#% % & Bk 16-bits B& B, HS -4 P9 A7 2040 6 FE it 4 16bit
WL, AR A fAas (REG[O1h], bit[0]) ¥ hk 8bit i B il P 47 %4 9 £ w4y 8-bit.

Table 7-1 : Parallel /Serial Host I/F Select Pin

XPS[2:0] | Host Mode

00X (parallel host) 8080 interface with 8/16-bits data bus
01X (parallel host) 6800 interface with 8/16-bits data bus
100 (serial host) 3-Wire SPI

101 (serial host) 4-Wire SPI

11X (serial host) I1IC

TR 8 AR s 73, 8 — 4% 1% “Address Write” K% & frdedhht. T —F H 4 “Data
Read/Write” [f3555, IXFERAT UKL 58 (50008 28 i 25 A7 48 BN AR 5N, i SR 0% S 80035 10 3h
T 25 B SO Ak, A 35 A2 b = AN 2 33 ) i SRS S I B AR = AE FZE Memory
Data Port (REG[04h]), B {FHubEAS Hahn, [Hi& N7 as g bk 2 B a3, R BB /R —A 5
F, AT DA 8 B AR AR IR HLAT XS N AE FDE SRR IS N, T4 R IG A AE s 23 1 3 i

711 FEBBA

1. 5 NELEE ) P57 25 bk bits 7-0.
2. G NFAF B .

7.1.2 FHHEHBREEH

1. 5 ANEHRE A 23 tikbits 7-0.
2. REL AT AR B .
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713 HEBA
RAB889 A i fii] #1115 12 7T LA il UG B 5 AN A7
1. 5 NEGEIR T TAER M.
2. BE BRI S N AL fr REG[5Fh]~REG[62h].
3. % Memory Data Port Register (REG[04h]) 58 sl 15 7
4. X TAEE DB ANEHE, 45385 A\ Memory Data Port #5#14x [ 5h Zin N fEst ik
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RAIO"

7.2 FHHEER

7.21 FHFIEEEwEO
8080 L 6800 %411 MPU #: M4 K, 2% Figure 7-1 5 Figure 7-2.

8080 MPU

RA8889

A0

Al1-AT7/A1-A159
Decoder
IORQ

XAO

XnCs

XPS[2:0] —‘

DBJ[0-7)/DB{0-15] [~ | XDB[0-7)/XDB[0-15]
RD ®=| XnRD(XEN 00x
WR | XnWR(XRnW)
RES | XnRST
WAIT XnWAIT
I i XnINTR
Figure 7-1: 8080 MPU Interface
6800 MPU RA8889
A0 | XA0
AL-AT/AL-AL .
Decoder = XnCS
VMA]

XPS[2:0]

DB{0-7)/DB[0- 15] W % DB[0-7)/XDB[0-15]
EN = XnRD(XEN) oix
RIW | XnWR(XRNW)
"RES | XnRST
“WAIT et XnWAIT
TINT |- XnINTR
Figure 7-2 : 6800 MPU Interface
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7.2.2 FF) FE a0
NTH R B R AR AER) 8080 5 6800 0

8080 — 8/16-bit Interface

XAO, XnCS ><f
—>| tass |— —»| tams |e——

«———— tcves >
XnWR, XnRD i
nWR, Xn k.

< tces >

—_ toHs [|—
tpss—>

XDB[7:0]
(Write)

<«— taccs <— lons —¥|
XDB[7:0]
(Read)

Figure 7-3 : 8080 Waveform

Table 7-2 : 8080 MPU I/F Timing

Rating .
Symbol Parameter Min. Max. Unit Symbol
tcves Cycle time 50 -- ns
tces Strobe Pulse width 20 -- ns
tass Address setup time 0 -- ns
tams Address hold time 10 -- ns ) _
tc is one system clock period:
toss Data setup time 20 -- ns tc = 1/SYS_CLK
toHs Data hold time 10 -- ns
taccs Data output access time 0 20 ns
tors Data output hold time 0 20 ns

RAIO TECHNOLOGY INC. 33/255 WWwWw.raio.com.tw



RAI

0"

6800 — 8/16-bit Interface

RA8889

Character/Graphic TFT LCD Controller

XEN /‘/ \\
<« tcves ‘ >
—tawe—>' [¢—— tew—>
XRnW ><\ ><
» taHe [e—
x40, XnCs N il
> tpHe +—
tose—
XDB[7:0] \>
(Write) %
tons
[ tacce> > |+
XDB[7:0]
(Read)
Figure 7-4 : 6800 MPU Waveform
Table 7-3 : 6800 MPU I/F Timing
Rating )
Symbol Parameter Unit Symbol
Min. Max.
tcyes Cycle time 50 -- ns
tew Strobe Pulse width 20 -- ns
tawe Address setup time 0 -- ns
tars Address hold time 10 B ns tc is one system clock period:
tose Data setup time 20 -- ns tc = 1/SYS_CLK
toHe Data hold time 10 -- ns
taccs Data output access time 20 ns
tons Data output hold time 0 20 ns

BRI B N2 B RO AL, WURAESRA XnWait 7= AE 5547 JE AU, %5 Ji) $0 B o B[] 4 230K
T 5 DARGHRFI . WEREA MR XnWait FIHLE], I H 255 B a8 f35, 84K & s

MRS DR RIS IR 4 . TEAEII 3 8TE 2% Figure 7-5 5 Figure 7-6.

IAE XnCS, XnRD_EN, XnWR_RnW fii_F/NEZE, IXFERTLLZ> MPU 5 RA8889 144 i+, n

R HEELEE MPU 5
XnCS,XnRD_EN,XnWR_RnW,XAO0 I jii_I- 1~10Kohm &7 HifH.
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MPUB080 Data Write Speed Limit

I

4+— Min. >5xSYS _CLK —*

SYS_CLK

XAO

XnNWR (XRnW) —\_f // I_f

XNRD (XEN) i / / i

XnCS |_|'—

Figure 7-5: 8080 I/F Continuous Data Write Cycle Waveform

MPUG6800 Data Write Speed Limit

SYS_CLK

XA0

XnWR (XRnW) | | // L
XnRD (XEN) [} //// T3

XnCS ] B ( ( IR e

«— Min. >5xSYS_CLK —>

Figure 7-6 : 6800 I/F Continuous Data Write Cycle Waveform
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7.3  BiTERNR

7.3.1 3-Wire SPI

MPU RA8889
VDD

XPS[2]
XPS[1]
XPS[0]

T

XDB[4] (XnSCS )
XDBI[5] (XSSD)
XDB[7] (XSSCL)

ZCSs
SDA
SCK

A
YVVY

Figure 7-7 : The MPU Interface Diagram of 3-Wire SPI

RA8889fE L —~SPIMJE (Slave) & Hil#, SPI G IEEL (XnSCS). SRFIEHIMNZEL (XSSCL)
DA% & B B S N 2 (XSSD) B4 i) . 24 XnSCS 2 ZfERT, XSSCL & H & 1% & 2 il 3%
(Master) FrRshif), FsRH8 XSSD (55 . M/ SPI #HAT@E N, @i 1 — A1 MSB
2 Bits T LA E H i (¥ 8 1 A48 5 18000 5 AR, B HR S L it i 7E BRI A2, XnSCS
WIE — EARFFEAR RS, EREIHA R

MSPI 1R S S A (Figure 7-9. Figure 7-11), BLEH &SR 8275 AiERL SPI ) XSSD 3§l
[, HEZE (Master) $EHl#smi LS5 N B . 4SPI 7ER SN/ E S BB A, 582735 il B 12 B
= HIRA8889 (ISPl MJ& (Slave) % 2:iRIEXSSCL HIEN1EIE I SDA 1514 % £ % (Master) {5 8%
Ui, %% Figure 7-8.  Figure 7-10 MERB. XSSCL & K LESI% N 50Mhz,
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Transfer Start Transfer End
~ |

|
XDB[4](XnSCS) |

|
|
|
|
T

XDB[7] (XSSCL)

XDB[5](XSSD)

|o 1] | stus DAT |

]
m FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data

I:I FROM RA8889 TO MPU WR# O0:WRITE, 1:READ

Figure 7-8 : Status Read on 3-Wire SPI-Bus

Transfer Start Transfer End
|
| | | |
XDB[4](XnSCS) : : : :
Y I/ |
L i~ |
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
XDB[7] (XSSCL)
XDB[5](XSSD)
o o] | REG_NO ]
m FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ
|:| FROM RA8889 TO MPU

Figure 7-9 : CMD Write on 3-Wire SPI-Bus
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Transfer . IStart Transfer End
|
XDB[4](XnSCS) :

|
'
T

|
|
|
|
L

XDB[7] (XSSCL)

MSB LSB
XDB[5](XSSD) 08\/ba OB OB
“N\e 4 0

|_1 ﬂ REG_DAT/ J

MEM_DAT

S FROM MPU TO RA8B889 A0 0:COMMAND/STATUS 1:Data

WR# 0:WRITE, 1:READ
I:I FROM RA8889 TO MPU

Figure 7-10 : Data Read on 3-Wire SPI-Bus

Transfer Start Transfer End
=L -
AN I/
XDB[4](XnSCS) : : : :
[\l I/ |
[ 1
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
XDB[7] (XSSCL)
XDB[5](XSSD)
|_1 ﬂ |_ REG_DAT/ J
MEM_DAT
m FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8889 TO MPU

Figure 7-11 : Date Write on 3-Wire SPI-Bus
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tl t2

XDB[4](XnSCS)

] 2 3 4:5:6 7 8 1 2 3 4 5 6 7

A A
XDB[7] (XSSCL)
MSB LSB
XDB[5](XSSD) pBYDB DB DB
7N\6 4 0

XDB[4](XnSCS)

t4 t5

& » : & »
»: ¢ »

XDB[7] (XSSCL)

XDB[5](XSSD)
Figure 7-12 : 3-Wire SPI I/F Waveform
Table 7-4 : 3-wire SPI I/F Timing
Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising
ta edge of SCL 1/2 -- ns
CS hold time from rising
ts edge of SCL 1/2 -- ns
i Data setup time to 5 _ ns
4 rising edge of SCL
¢ Data hold time from 5 _ ns
° rising edge of SCL
Data output valid from
to falling edge of SCL 5 20 ns
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7.3.2 4-Wire SPI

MPU RA8889
VDD
XPS[2]
T XPS[1]
v
VDD
1 XPS[0]
ZCS »| XDB[4] (XnSCS)
SDI |« XDB[5] (XSSDO)
SDO »|  XDB[6] (XSSDI)
SCK P XDB[7] (XSSCL)

Figure 7-13 : The MPU Interface Diagram of 4-Wire SPI

4-wire SPI #1115 3-wire SPI #2138, ME—RE P REHRES . /£ 3-wire SPI #1091, XA XSSD
=5 sk M e R S 5 HE(Slave) /| % (Master) B Ak, #£ 4-wire SPI #:0H, XSSD {553
BEBEX 4r Ay XSSDI 5 XSDO f&%5. SDI /Hi SPI master Jah1%EE 5 H: SDO Mk H SPI A
J& (Slave) it . X T HEAIRIEIE ML, 1ES% Figure 7-14 ~Figure 7-17.

Transfer Start Transfer End

|
XDB[4](XnSCS) |
|
1

|
|
|
|
| M
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

XDBJ[7] (XSSCL) |||“||‘|‘||||‘|
XDB[6](XSSDI) ‘\g@

|_1 ﬂ REG_AT/

MEM_DAT

XDB[5](XSSDO) %\ _,-'

FROM MPU TO RA8889
A0 0:COMMAND/STATUS 1:Data

FROM RA8889 TO MPU WR# 0:WRITE, 1:READ

7

Figure 7-14 : Date Write on 4-Wire SPI-Bus
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Transfer Start Transfer End

XDB[4](XnSCS)

F————
|

XDBJ[7] (XSSCL)

XDB[6](XSSDI)

[1 1]

XDB[5](XSSDO)

|_ REG_DAT/ J

MEM_DAT
=3 FROM MPU TO RA8889
m A0 0:COMMAND/STATUS 1:Data
|:| FROM RA8889 TO MPU WR# O:WRITE, 1:READ

Figure 7-15 : Data Read on 4-Wire SPI-Bus

Transfer Start Transfer End
I |

|
XDB[4](XnSCS) |
|

r————

XDB[7] (XSSCL)

XDB[6](XSSDI)

XDB[5](XSSDO) 3\ /

=
m FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data

I:I FROM RA8889 TO MPU WR# 0:WRITE, 1:READ

Figure 7-16 : CMD Write on 4-Wire SPI-Bus

RAIO TECHNOLOGY INC. 41/255 WWwWw.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

Transfer Start Transfer End
aWll

|
XDB[4](XnSCS) I
[
|

|
|
|
|
L

XDB[7] (XSSCL)

XDB[6](XSSDI)

[0 1]

MSB LSB

e %@%@@
6 4 0
|_ STUS_DAT J

AO 0:COMMAND/STATUS 1:Data
FROM RA8889 TO MPU WR# 0:WRITE, 1:READ

FROM MPU TO RA8889

7

Figure 7-17 : Status Read on 4-Wire SPI-Bus
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DU I 7 B T4k 4-Wire SPIL 42 H I 7 RI3E .

XDB[4](XnSCS)

2 3 4i5:6 7 8 1 2 3 4 5 6 7 8

ki

/WT J\—m_ﬂfmmm
XDB[7] (XSSCL)
XDB[6](XSSDI) 4@@ /

MSB

LSB
6 4 0
XDB[4](XnSCS) \

XDB[7] (XSSCL)

v

L/

t6

XDB[6](XSSDI)

XDB[5](XSSDO) <

Figure 7-18 : 4-Wire SPI I/F Waveform
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Table 7-5 : 4-wire SPI I/F Timing

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising _
t1 edge of SCL 1/2t2 ns
CS hold time from rising
t3 edge of SCL 1/2t2 -- ns
Data setup time to rising _
b edge of SCL 5 ns
Data hold time from rising
ts edge of SCL 5 B ns
Data output valid from
to falling edge of SCL 5 20 ns
7.3.3 lCI/F
MPU VDD RA8889
XPS[2]
XPS[1]
VDD
XPS[0]
VDD VDD ‘_Z"_ XDBI[5](XIICA[5])
1KQ~10KQ ’_:K"_ XDBI[4](XIICA[4])
o 0| XDBI[3](XICA[3])
1 XDBI2IXICA[2))
o XDBL(XICA[L))
L O] XDB[O](XICA[O])
v
SDA |¢—b »  XDB[6] (XSSDA)
SCK Tt »  XDB[7] (XSSCL)
q; $50p|:

ICA[5:0]
BIT5 BIT4 BIT3 BIT2 BIT1 BITO
XIICA[5] | XIICA[4] | XIICA[3] | XIICA[2] | XIICA[1] | XIICA[O]

Figure 7-19 : The MPU Interface Diagram of 1IC
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IIC #2H 1 XSSCL 5 XSSDA Fiskfs T &k, A THAER IC O, NC LHmmar 7 M, =2
& IIC (1 Spec i LIMMIE (Slave) il AT 6 MiftE RA8889 [ IIC device ID. # Fak1 4
fiize A0, RFRFAMIRAL, 2 A0= 1, AT AN AW AR A 24 A0 =0, N AAREM. 2 1C
fE54 LA MSB6 £ (3if7bit) S5RA8889 [fdevice ID #[F, RA8889 [IIIC MJE (Slave) sk

=afF.

RA8889 MALE A& (Device ID) & n[ &7, 55E LR LAl XIICA[5:0)/XDB[5:0] K5E/k. RA8889
Ha FREMEY, 25006 [feaSAN] o DRASSEE] « [HESAN] 5 TSR] B, RS
2l A0 K& WR fiffriksE. W4 E iy, 152 %Figure 7-20 ~ Figure 7-23.

START STOP

™1 1 2 3 4 5 6 7. 8 9 1 2 3 45 6 7 8 9
XDB[7](XSSCL) | |
| |
' |
|

m FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data

rT

MEM_DAT

WR# 0:WRITE, 1:READ
FROM RA8889 TO MPU
A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 7-20 : Data Write on lIC-Bus

XDB[6](XSSDA)

|

: A

:_S_J' |_1ﬂ | REG_DAT/ _ :_FL
MEM_DAT

S FROM MPU TO RA8889 AO 0:COMMAND/STATUS 1:Data

WR# O:WRITE, 1:READ
FROM RA8889 TO MPU

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 7-21 : Data Read on IIC-Bus
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XDB[7](XSSCL)

XDB[6](XSSDA)

|

|

ey b AR R A A A AR :
|_0 ﬂ | REG_NO 1 LP_ |

WR# O:WRITE, 1:READ
FROM RA8889 TO MPU

N FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 7-22 : CMD Write on IIC-Bus

XDB[7](XSSCL)

XDB[6](XSSDA)

L

m FROM MPU TO RA8889 A0 0:COMMAND/STATUS 1:Data

e

| o | stus.oat | :_P

| »

WR# O0:WRITE, 1:READ
FROM RA8889 TO MPU

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 7-23 : Status Read on IIC-Bus

RAIO TECHNOLOGY INC. 46/255 WWwWw.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

LU 7 A TR 1C 42 1 7 RS

‘tl (12 t3

-1

XDB[7](XSSCL)

XDB[6](XSSDA) —

t4 t5

r' N
v
r' S
v

XDB[7] (XSSCL)

XDB[6](XSSDA)

Figure 7-24 : lIC I/F Waveform

Table 7-6 : IIC I/F Timing

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 10000 | 2500 ns
ta Start Strobe Pulse width 180 -- ns
ts Stop Strobe Pulse width 180 -- ns
Data setup time to rising _
ta edge of SCL 5 ns
¢ Data hold time from rising 5 _ ns
° edge of SCL
Data output valid from
s falling edge of SCL 5 20 ns
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7.4 EaRBIEmARR

741 AEEBEYE (Opacity) HHEAESE (RGB)
8-bit MPU, 1bpp mode (B ¥3E)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Pz Pe Ps Pa P3 P> P Po

Pis P14 Pis P, P11 P10 Py Ps

Pas P2 P2 P20 P19 Pig P17 Pig
Pag | Paop | Pog | Pog | Poz | Pos | Pos | Pas
Psg | Psg | Py | Pss | Pss | Pas | Pss | P3p
Paz | Pag | Pas | Pas | Pazg | Pap | P | Pao

OO [WIN|F-

ek XA ARG BTE WGRY RIDGEME ] . M ILThREm K (Canvas) WAZ13CE B 8bpp iR, JF H A fE
M MPU 1 8bits ¥idfs. £S5 N OEHRERIE, FEMH BTE R Y FEDREY FE sAH 1 B R

8-bit MPU, 8bpp mode (RGB 3:3:2)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Ro’ R¢® Re® | Go’ | Ge® | G¢® By’ B®

o0~ |(w
0
Ly
0
“o
0
“on
@
Ly
@
“o
@
LSy
o
us]
oo
2
us]
oo
]

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

OO |WIN(F-
X
=
X
"o
X
"o
X
=S
X
"
G
=
G
"o
@
"o

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

O U|D[WIN|F-
Y
=
N
Y
=
=)
Y
=
o
Y
=
IS
Y
=
w
(o3}
S
(o3}
s
o
(o3}
I
S}

16-bit MPU, 1bpp mode 1 (B 3kl

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a P; Ps Ps P, Ps P, Py Po
2 n/a n/a n/a n/a n/a n/a n/a n/a Pis P14 P13 P, P11 Pio Py Pg
3 n/a n/a n/a n/a n/a n/a n/a n/a Py P, P, P2o Pig Pig P17 P16
4 n/a n/a n/a n/a n/a n/a n/a n/a P31 P30 Pzg Pzg P27 Pze P25 P24
5 n/a n/a n/a n/a n/a n/a n/a n/a P3g P33 P37 P36 P35 P34 P33 P32
6 n/a n/a n/a n/a n/a n/a n/a n/a P47 P45 P45 P44 P43 P42 P41 P40

ok JE XA RER R LY BTE I ERY FRINREMT, I A3 K Ky 8bpp (IR, TR MEF A fE
P32 8bits Hudi . IR AR E 1 H 5N B0 55 B S0 2 SE PR (R SRR FR LA 8, AL B AN, (R
BAWAEGE, EReCRY I REF H B0 2 BoR iR
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16-bit MPU, 1bpp mode 2 (B f3HE)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitl1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Pis P14 Pi3 P> P13 P10 Py Ps [Pz Ps Ps Py Ps P2 Py Po

P3; P3o P2 P2sg P27 P2s Pos | Pos | Pos | Py | Py | Poo | Pig | Pig | Paz | Pie
Pa7 Pas Pas Pas Pas P> Pay | Pao | Pag | P3g | Psg | Psg | Pas | Pag | Psz | P3p
Pes Ps2 Ps1 Pso Pso Psg Ps7 Pse Pss Ps4 Pss Psz Ps; Pso Pag Pas
P79 Pzg P77 P76 Pzs P74 P7s | Pra | P | Po | Peo | Peg | Pez | Pes | Pes | Peas
Pos Pos Po3 P, Poy Pgo Pgg | Pgg | Pg7 | Pgs | Pgs | Psa | Pss | Psy | Psi | Pso

ok JF XA ThRER RS BTE IERY RINGEM T, M £S5 16bpp Kfbl. (HA2ER 1 30E KR G IRy 16bit 4},
HvoE RS TAEE M SR AUN A5 EERR DL 16, DAL M BIUEEIR S AN . (R EEANNEE, 1§
RE TR JE Dy e I HL R A8 0 2 308 7 1 T e o o R

OO B|WIN|F

16-bit MPU, 8bpp mode 1 (RGB 3:3:2)

Order | Bitl5 | Bit1l4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a Ro’ Ro® Re® | G’ | Gf | G¢° Bo’ Bo®
2 n/a n/a n/a n/a n/a n/a n/a n/a R/’ R,® R° | G/ | Gf | G B,’ B.°
3 n/a n/a n/a n/a n/a n/a n/a n/a R,’ R,® R® | GY | Gf | G° B,’ B,®
4 n/a n/a n/a n/a n/a n/a n/a n/a Ry’ R R:® | G’ | Gsf | G5 B3’ B3®
5 n/a n/a n/a n/a n/a n/a n/a | nla R4’ R,® R | G | G | G | By B,°
6 n/a n/a n/a n/a n/a n/a n/a n/a Rs’ Rs® Rs® | Gs’ | G® | Gs° Bs’ Bs®

16-bit MPU, 8bpp mode 2 (RGB 3:3:2)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
R, R,° R,® Gy’ G,® G,® B,’ B,® Ry’ Ro® Ro® Go’ Go® Go® Bo’ Bo®
Ry’ R3° R3® Gy’ Gz? G3® B3’ Bs® R, R,® R,® Gy’ G° Gy° B,’ B,®
Re/ R<? R Gy’ Gsb Gs® Bs’ Bs® R4’ R.® RS GJ/ G.b GS B,/ B.S
G77 G76 G75 B77 B76 R67 R66 R65 G67 GBG GGS BG7 BGG
Ry’ R¢® Ro® Gy’ Go® Go® By’ Bq® R’ Rg® Rg® Gg’ Gg® Gg® Bs’ Bg®
Ry’ Ru® Ri® Gy’ Gu® Gu® Bu’ | Bu® | Rio’ | Ri® | Ri® | Gio” | Gio® | Gio® | B’ | Bac®

e B 16bpp BIBEIESREL Br T 0E R IE KOy 16bpp RSN, JRIEITEE S TAF 98 N R A
BREL 2, DABEBOE NFEME NN AF. 1 EES m op i B R R 7R 280E 8 8bpp.

OO |WIN(F-
o)
<
L
)
9
o
)
<
(&

16-bit MPU, 16bpp mode (RGB 5:6:5)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Ro’ Ro® Ro® Ro* Ro® Go’ Ge® | Go® | Go* | Go® | G®2 | Bo” | Bo® | Be® | Bo* | Be®
Ry’ R,® R,® R, R;® G/’ Gf [ G° | G* | G | G2 | By | B:® | BsS | Bi* | B®
Rs’ Ra® Rs® Rs* Rs® Gy’ Gsf | Gs° | Gs* | Gs® | G2 | By’ | Bs® | Bs® | Bs* | B3
=¥ R RS R RS Ga’ G | GP | G | G2 | GZ | B&Z | B | B& | B | B2
Rs’ R56 Rs® Rs* R53 Gs’ Gs® Gs® Gs* Gs® Gs? Bs’ Bse Bs® Bs* 853

OO |WIN|F-

16-bit MPU, 24bpp mode 1 (RGB 8:8:8)

Order | Bitl5 | Bitl4 | Bit13 | Bitl2 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

OO |W|IN|F-
@
My
@
~
=)
@
~
o
@
N
IS
@
~
w
@
~
)
@
N
@
~
=}
w
N
g
o
N
=)
o
N
o
o
N
S
o
N
w
v3]
N
™
vs)
N
b
W
N
S}

RAIO TECHNOLOGY INC. 49/255 WWwWw.raio.com.tw



RAIO"
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Character/Graphic TFT LCD Controller

16-bit MPU, 24bpp mode 2 (RGB 8:8:8)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Gy’ G Go® Go* Gg® Gg? Gt G° Bo’ Bo® Bo® Bo?* Bo® Bo? Bo! Bo?
2 n/a n/a n/a n/a n/a n/a n/a n/a Ro’ Ro® Ro® Ro* Ro® Ro? Rot Ro°
3 [ G.° G5 G.* G G2 | Gt | G | By | B® | B | Bt | B | B2 | Byt | By°
4 n/a n/a n/a n/a n/a n/a n/a n/a R, R, R,® R4 R R,2 R;t R,°
5 G’ G0 G,5 G* G, G2 Gyt G0 By’ B,° B,° B4 B,3 B2 Bt B,°
6 n/a n/a n/a n/a n/a n/a n/a n/a R,’ R® R,® Ry R,® R,? R,! R,°

742 HEEYPE (Opacity) WEALE (aRGB)

8-bit MPU, 8bpp mode (alndex 2:6)

RA8889 & T #fit OSD N A IhEE, HILWE M 4096 A m] k£ 64 i B f.

N R ERKBE, JF AR . R IR HAE .

8-bit MPU, 16bpp mode (aRGB 4:4:4:4)

onlanlaxtan 1 0 —100%, 1 -30/32, 2 —28/32, 3 —26/32, 4 — 24/32,

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 o | ad? Index color of pixel 0
2 oz | ad? Index color of pixel 1
3 os® | as? Index color of pixel 2
4 o | o Index color of pixel 3
5 oo’ | ae? Index color of pixel 4
6 o? | ags? Index color of pixel 5
o0 0-100%, 1 —20/32,2-11/32,3-0

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 Go7 Go6 Go5 Go4 BO7 BO6 BO5 BO4
2 a03 OL()2 OL():l aoo Ro7 RO6 RO5 RO4
3 Gl7 (316 Gls Gl4 Bl7 516 Bls 514
4 (1,13 (1,12 (1,11 (1,10 Rl7 Rl6 R15 Rl4
5 G27 Gze G25 Gz4 Bz7 BZG BZS BZ4
6 (123 (122 (121 (120 R27 Rze RZS RZ4

8-bit MPU, 32bpp mode (aRGB 8:8:8:8)

i P A AT DL R

,12-8/32,13 - 6/32, 14 - 4/32, 15 - 0.

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Bo’ | Bo® | B | Be* | Bo® | B2 | Bo' | Bo®
2 Gy | Gf | G° | Go* | G | G2 | Gt | G°
3 RO7 | RO6 | RO5 | R04 | Re® | R? | Rt | Re°
4 (107 (106 (105 (104 (103 (lo2 (lo1 (Xoo
5 B | B | BS | B4 | B | B2 | Bt | B
6 G/ | G | GP° | G* | G2 | G2 | Gt | G°
7 R’ | R | RS [ RA | R | R2 | Rt | RSO
8 o’ | oa® | o | on? | on® | ow® | ot | o
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Character/Graphic TFT LCD Controller

16-bit MPU, 8bpp mode (alndex 2:6)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a o’ op? Index color of pixel 0
2 n/a n/a n/a n/a n/a n/a n/a n/a oy o? Index color of pixel 1
3 n/a n/a n/a n/a n/a n/a n/a n/a oz’ o Index color of pixel 2
4 n/a n/a n/a n/a n/a n/a n/a n/a O os? Index color of pixel 3
5 n/a n/a n/a n/a n/a n/a n/a n/a o o Index color of pixel 4
6 n/a n/a n/a n/a n/a n/a n/a n/a as® os? Index color of pixel 5
oo 0-0,1-11/32,2-20/32, 3 - 100%

16-bit MPU, 16bpp mode (aRGB 4:4:4:4)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l1 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 ) olg? ot ag® Ry’ Ro? Ro® Ro* Go/ Gob G Go* By’ Bt 15 B
2 o o112 ot oz R/’ R,® R,° R4 G,’ G,® G,° G4 B’ B,° B,° B4
3 o’ o2 ot o? Ry’ R2® R2® R | G7 | Gf | G° | Go* Ba’ B8 B>® B>*
4 0(3,2 (133 (131 0(30 R37 R36 R35 R34 G37 G36 G35 G34 837 836 835 834
5 (142 (143 (141 (X,40 R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
6 0(52 (153 (151 0(50 R57 RSG R55 Rs4 G57 GSG G55 G54 857 BSG Bss 854
oladontanl 1 0, 1-2/32, 2 -4/32, 3 -6/32, 4 - 8/32, ... ... , 12 — 24/32, 13 — 26/32, 14 — 28/32, 15 -100%.

16-bit MPU, 32bpp mode (aRGB 8:8:8:8)

Order | Bitl15 | Bit1l4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
Go7 Go6 GOS Go4 Go3 Go2 Gol Goo BO7 Bo6 BO5 BO4 B03 B02 Bol BO0
0(07 (106 (105 0(04 (103 Olp 0(01 0(00 R07 Ro6 Ro5 Ro4 R03 R02 Ro1 Roo
Gy’ G,® G,° G, G;® Gy? Gt | G° | By B,® B,° B4 B,® B, B,* B,°
o4’ 04° o’ ot oq® o
G27 G26 G25 Gz4 G23 Gzz Gzl Gzo BZ7 BZG 825 BZA B23 BZZ le BZO
ap’ 028 op° ot a2’ a2 | R | R®P | R® | R* | R | RZ2 | Rt | R

OO (WIN(F
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Character/Graphic TFT LCD Controller

8. Wi

8.1 SDRAM 452

SDRAM =il 284 F] bank interleave J7E4 K7L SDRAM. 18142 B ST ¥ILE1L 5 B 3 5 5t & 3,
RA8889 #Z it 128Mbit 75 f: 25 {8 FH EH F .

8.1.1 SDRAM &tk
SDRAM &G % 55 47 J5 5 A2 BN A2 BT D B Wi taAk, FEREAEE AT G WA G A RS HUT — . x4
A AEWIIAAL G S 2N, WA B IR R

1. %€ SDRAM g, &I 5 N\ f74% REG[EO], HR4f 5 7745 72 X 1T LLE X bank number (bit 5). row
addressing (bit 4-3) 5 column addressing (bit 2-1) 4%,

2. % SDRAM 2 fFds 240 & 'S5 N /748 REG[ELh] mJLLi%E CAS #EiR.
3. %€ SDRAM % {7#% REG[E2h]. REGIE3N]HiEFE, Frufk i RlH 5 bE A E] A 15.6us.
4. B5E A 7% REG[E4h] bit-0 4y 1, FF4fi SDRAM #I4fifbAb# .
5. #5 & REG[E4h] bit0 FIMEEFIEAN 1, W RA R 1 BBk v1464k. Example:
Registers MCLK = 140MHz SDRAM controller setting
PAGEO REG[EOh] 0x29
PAGEO REG[E1h] 0x03
PAGEO REG[E2h] 0x89
PAGEO REG[E3h] 0x08
PAGEO REG[E4h] 0x01

8.2 SDRAM 3B
i N UG B G S AEAEE N a0 1bpp. 8bpp. 16bpp. 24bpp B2 A XT B ) UG 500 .

8.2.1 8bpp Display (RGB 3:3:2 Input Data)

Addr Bitl5 | Bitl4 | Bit13 | Bit1l2 | Bit1ll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h R’ R, R1° Gy’ (e G1° B,/ 816 Ro’ R06 Ro® Go’ Go® Go® Bo’ Bo6
0002h R57 R3® R3® G’ Gsb Gs® B3’ B3® R,’ R,6 R,® (e G,8 G,5 B,’ B.,°
0004h Rs’ Rs® Rs® Gs’ G5t Gs® Bs’ Bs® R,’ R48 R,® G4’ G40 G,° B’ B.®
0006h R/ R/% R (eTd G,% G;° B/’ B76 Re’ Res Re® Geg’ Geb Gg® B’ Bse
0008h Ry’ R¢® R¢® Gy’ Go® Go® By’ Bg® Rg’ Rg® Rg® (Y Ggb Gg® Bsg’ Bg®
000Ah | Ry’ Ru® Ru® Gy’ Gu® Gu® | B’ | Bi® | Rio” | Ric® | Ric® | Gio’ | Gio® | Gio® | Bao” | Bic®

16bpp Display (RGB 5:6:5 Input Data)

Addr Bitl5 | Bitl14 | Bit13 | Bit1l2 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
OOOOh Ro7 R06 R05 Ro4 Ro3 G07 G()6 GOS G()4 603 GO2 BO7 BO6 BD5 BD4 BD3
0002h R,7 R,® R,° R4 R G,’ G | G | G | G& | G2 B’ B,® B,° B.* B.®
0004h R, R,® R,® R4 R, G,’ Gt | G | G* | G | G2 B’ B,® By® B* B.®
0006h R37 R36 R35 R;:,4 R33 G37 G36 G35 G34 G33 G32 Bg7 B36 835 B34 833
0008h R47 R46 R45 R44 R43 G47 G46 G45 G44 G43 G42 B47 B46 B45 B44 B43
000Ah Rs’ Rs® Rs® Rs* Rs® Gy’ G5t Gs® Gs* Gs® G52 Bs’ Bs® Bs® Bs* Bs®
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8.2.3 24bpp Display (RGB 8:8:8 Input Data)

Addr | Bit15 | Bitl4 | Bit13 | Bit12 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h | Go Go® Go® Go Go® G | Got | G | Bo’ | B’ | B | Be* | B® | B2 | Bot | B
0002h | B/ B.° B.S B, B2 B2 | Bl | B® | R/ | R | R’ | R* | R | R? | Rt | R
0004h | R/ R.° R R/ R RZ | R | R° | G7 | GS | G5 | G | G | G2 | G | G°
0006h | G,/ G° GS G G? G2 | Gt | G | By | B | B® | B* | B | B2 | Bt | B
0008h | By B3® B3° By’ B3® B2 | B | B | R/ | R® | RS | R* | R2 | R? | Rt | RY
000Ah | Ry R4® Rs® R R RZ | R | R | G | Gf | G° | Ga* | G | G2 | Gs! | G°

8.2.4 6 bitindex colors/pixel Index with opacity (aRGB 2:2:2:2)

Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h o o2 Index color of pixel 1 oo og? Index color of pixel 0
0002h as® os? Index color of pixel 3 o’ o Index color of pixel 2
0004h o’ os? Index color of pixel 5 o ol Index color of pixel 4
0006h o® o2 Index color of pixel 7 o’ og? Index color of pixel 6
0008h g’ og® Index color of pixel 9 og® og® Index color of pixel 8
000Ah | o448 o112 Index color of pixel 11 o® | ae? Index color of pixel 10

olon?: 0, 1-11/32, 2 - 20/32, 3 — 100%

8.2.5 12 bit RGB data with opacity (aRGB 4:4:4:4)

Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h (103 (on (xol 0,00 R07 ROB R()5 Ro4 G07 GOB Ggs G04 BQ7 Boe Bos 804

0002h o o2 oyt o° R/’ R,® R;® R4 Gy’ G,® G,° G, B’ B,® B.° B.*

0004h 0,23 (XZZ (x21 0,20 R27 RQB R25 R24 G27 st st G24 827 826 825 824

0006h 0,32 (133 (x31 0,30 R37 R38 R35 R34 G37 G36 G35 G34 837 836 835 834

0008h 0,42 (1.43 (141 0,40 R47 R48 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
OOOAh 0,52 (153 (x51 0,50 R57 R56 R55 R54 G57 G56 G55 G54 857 Bse Bss 554

onlonlaytanl 1 0, 1 -2/32, 2 -4/32, 3 -6/32,4 - 8/32, ... ... , 12 —24/32, 13 — 26/32, 14 — 28/32, 15 —100%.

8.2.6 24bit RGB data with opacity (aRGB 8:8:8:8)

Addr Bitl5 | Bitl4 | Bit13 | Bit12 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h Go7 Go6 G()5 G04 (303 Goz Gol GQO 807 Boe BOS Bg4 Bg3 Bgz Bol Boo
0002h 0,07 oc06 a05 (104 ao3 (102 0.01 0.00 R07 Roe Ros R04 R03 Rgz Rgl ROO
0004h G17 Glﬁ Gls G14 Gl3 G12 Gll Glo 817 Ble Bl5 Bl4 Bl3 Blz Bll Blo
0006h G17 (l16 G]_s (114 (113 (112 0.11 0.10 R17 R16 R15 R14 R13 R12 Rll R10
0008h Gz7 st st Gz4 Gz3 Gzz Gzl Gzo 327 Bze Bz‘r’ 524 523 822 le Bzo
OOOAh (X,27 OLQG (X,zs (124 OL23 (122 (121 (1,20 R27 Rz6 st R24 R23 R22 Rzl RZO

8.3 Color Palette RAM

Addr | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h [ Ry Ro® RS | Re* | G | G | Go° | Go* | Bo’ | Bof | Be® | Bo?
0002h R17 R16 R]_s R14 Gl7 (316 Gls 614 Bl7 B16 515 Bl4
0004h R27 RZG st R24 GZ7 GZG st G24 Bz7 st st 824
0006h | Ry’ Rs® R® | R | G [ Gf | G° | Gs* | BsZ | Bsf | B® | Bs*
0008h | R4’ R.8 RS | R | G7 | G | G5 | G4 | Bs | Bf | BSS | B
OOOAh R57 R56 R55 R54 G57 G56 Gss Gs4 Bs7 Bss 855 854
*¥7 BTE {#4EH BTE i H 5244~ 8bpp, N Bit[1:0], Bit[4] & Bit[8] AL
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9. BREIEKRE

Input VWindows SDRAM Output Windows
Write/Draw
window \\\ - -..,.? Buffer 1 o
LR 4 - Main
< /
BTE QN -~ 7 window
Source 1 € _ N PR
Window |\ 7\~ -:‘ Buffer 2 (7 ~ !
v T g
BTE ’ u(,\——/ ‘\,i
Source 2 I\y( ;N d PP
window \}i\( N \\ E /, // window
BIE /-7 ;7
Output & _ _ || v, 7
window S~y Euftter .//
Cfg Reg| Draw SDRAM Controller H BTE
; | | |
Input Buf | | Output Bufb LCD I/F

'_P' MCU I/F b

Figure 9-1 : Display Data path
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10. LCD 0o

10.1 LCD 3| %}z

IE DN REAN [F] (1 (R 2 i REG[O1h] bit 4-3 SR, 41 N RN,

5| A FR TFT 80O
Bhrgn

B 16bpp 18bpp 24bpp
XVSYNC XVSYNC XVSYNC XVSYNC
XHSYNC XHSYNC XHSYNC XHSYNC
XPCLK XPCLK XPCLK XPCLK
XDE XDE XDE XDE
XPDAT[O0] GPI0-DO0 / XKIN[1] BO
XPDAT[1] GPIO-D1 / XKIN[2] B1

GPIO-D6 / BO B2
XPDATI[2] XKIN[4]
XPDAT[3] BO B1 B3
XPDATI[4] B1 B2 B4
XPDAT[5] B2 B3 B5
XPDATI[6] B3 B4 B6
XPDATI[7] B4 B5 B7
XPDATI[8] GPI10-D2 / XKIN[3] GO
XPDATI[9] GP10-D3 / XKOUTI[3] G1
XPDATI[10] GO GO G2
XPDAT[11] Gl Gl G3
XPDAT[12] G2 G2 G4
XPDAT[13] G3 G3 G5
XPDAT[14] G4 G4 G6
XPDAT[15] G5 G5 G7
XPDAT[16] GPI0O-D4 / XKOUT[1] RO
XPDAT[17] GPIO-D5 / XKOUT[2] R1

GPIO-D7/ RO R2
XPDATI[18] XKOUT4]
XPDAT[19] RO R1 R3
XPDAT[20] R1 R2 R4
XPDAT[21] R2 R3 R5
XPDAT[22] R3 R4 R6
XPDAT[23] R4 R5 R7
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If REG[01h] bit 4-3, set 24-bits TFT output.

XPDAT 23 =
XPDAT 22
XPDAT 21
XPDAT 20 =
XPDAT 19

Vss
VDD33
XPDAT 18
XPDAT 17
XPDAT 16
XPDAT 15
XPDAT 14
XPDAT 13
XPDAT 12
XPDAT 11
XPDAT 10
RSVD

vss
VDD33
XPDAT o | ]
XPDAT 8 “]
XPDAT 7 *]
XPDAT 6 #]
XPDAT 5 ]
XPDAT 4 ~]
XPDAT 3 *]
XPDAT 2 #]
XPDAT 1 ]
XPDAT 0 “]

Vss TFT LCD 24 pin RGB
VDD33

RA8889

Figure 10-1 : RA8889 color depth 24bit with LCD panel pin connect

If REG[01h] bit 4-3, set 18-bits TFT output.

XPDAT 23
XPDAT 22
XPDAT 21
XPDAT 20 Suggest :
XPDAT 19 R1 connect to R7
Vss RO connect to R6
VDD33 on the PCB.
XPDAT 18
XPDAT 17
XPDAT 16
XPDAT 15
XPDAT 14 Suggest :
XPDAT 13 G1 connect to G7
XPDAT 12 GO connect to G6
XPDAT 11 on the PCB.
XPDAT 10
RSVD
Vss
VDD33
XPDAT 9 Suggest :
XPDAT 8 B1 connectto B7
XPDAT 7 B0 connectto B6
XPDAT 6 on the PCB.
XPDAT 5
XPDAT 4
XPDAT 3
XPDAT 2
XPDAT 1
XPDAT 0
Vss TFT LCD 24 pin RGB
VDD33

RA8889

Figure 10-2 : RA8889 color depth 18bit with LCD panel pin connect
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If REG[01h] bit 4-3, set 16-bits TFT output.

XPDAT 23 = |
XPDAT 22 =
XPDAT 21 -
XPDAT 20 w] I suggest:
XPDAT 19 =] R2 connect to R7
Vss R1 connect to R6
VDD33 RO connect to RS
XPDAT 18 on the PCB.
XPDAT 17
XPDAT 16
XPDAT 15
XPDAT 14 Suggest :
XPDAT 13 G1 connect to G7
XPDAT 12 GO connect to G6
XPDAT 11 on the PCB.
XPDAT 10
RSVD
Vss
VDD33
XPDAT 9 Suggest :
XPDAT 8 B2 connectto B7
XPDAT 7 B1 connectto B6
XPDAT 6 B0 connectto BS
XPDAT 5 on the PCB.
XPDAT 4
XPDAT 3
XPDAT 2
XPDAT 1
XPDAT 0
Vss TFT LCD 24 pin RGB
VDD33

RA8889

Figure 10-3 : RA8889 color depth 16bit with LCD panel pin connect
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10.2 LCD 5O FFHE

SRR S RN Py 28 R B TR

VPW VND VDH VST

XVSYNC

woe [T
XPDATA Ei _________ — Y W(TEY, -

e N

XHSYNC

HPW  HND HDW HST
[7 T T T l
XPCLK
XDE
XPDATA Valid Data

Figure 10-4 : Digital TFT Panel Timing

RAIO TECHNOLOGY INC. 58/255 WWwWw.raio.com.tw



RAIO" RA8889

Character/Graphic TFT LCD Controller

11. Display Th#g

11.1 ¥% (Color Bar) SRR
¥ (Color Bar) SRl H AT EHEE SDRAM . & & REG[12h] bit5=1, 1] LT RN,

LCD Panel Image
(Display Start)

Line 1 ~ Line 32 «———  R(0x00), G(0x00), B(0x00)
Line 33 ~ Line 64 «—  R(0x00), G(0x00), B(OXFF)
Line 65 ~ Line 96 «———  R(0x00), G(OXFF), B(0x00)

Line 97 ~ Line 128 «—— R(0x00), G(OxFF), B(OxFF)
Line 129 ~Line 160 |«——  R(OxFF), G(0x00), B(0x00)
Line 161 ~Line 192 |«———  R(OxFF), G(0x00), B(OxFF)
Line 193 ~ Line 224 |«——  R(OxFF), G(OxFF), B(0x00)
Line225~Line256 |«  R(0xFF), G(OxFF), B(OxFF)

(Repeat from Line 1)

| Last Line |
(640x480 Color Bar Example)

Figure 11-1: Color Bar Display Test

11.2 EHO

2 L LCD RHEHR, 158 L FE B4 REG[14h] ~REG[1Fh]). i F I A] 56 852 F AN A 1) R 2 o
X, H&BEEIHKNFFE (5% REG[20h] ~REG[29N]) fEREIFIEFEA FIM L2 X, KRB
4.

1121 BEAEKEGZHX
SDRAM A LA 73 RN UG S i X 1) 23 1), FLdi R G2 i IX B0 2 AR 25 B 1. 2849 35 B RGO/
“y 800x600 256 color £ 128 Mbits SDRAM R 34 NMEGLEMIX (KB TR x G & B x BIE
% bpp x BB < 128 Mbits ). Ny 1€ LEG RN, EEIG R LA E R BRI E . RE %S T
YE% HIYuRE (2% REG[50h] ~REG[5E]).
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11.22 SBANEGZEERBRZEHX
JKE (canvas) A& XN TS UGB N A2 0. (EHE LR 2 IREREMNE. KEEE (3%
REG[50h] ~REG[55h]) k¥l Eg kb, 3EHE LIEE O (3% REG[56h] ~REG[5Eh]) K5 A

P X EHG BE -
< CVS_IMWTH ——»
CVSSA
(AWUL_X, AWUL_Y)
AW_HT
l Active Window
“—————— AW WTH———
Canvas image
Figure 11-2
11.23 ErFHEFOEAK

LK LCD R L EoR B, Tl B W N ERRRER, H#E BAHE IR ERK .

v
A .
Set Canvas start address and ‘ Set Memory Data Write Port ’
Canvas image width REGI[O‘”T]

REG[50h] ~ REG[55h]

Write Image to
SDRAM

Set Active windows upper-left corner )
width, height and color depth for
Write to SDRAM

REG[56h] ; REG[5Eh] Y,

Set Graphic Write position
REG[5Fh] ~REG[62h]

Set Display Window

Start Display Image ‘

Main window image width
REG[20h] ~ REG[25h]

¥

Set Main window start address and ]

Set Main window color depth
REG[10h] Bit [3:2]

|

Set Main window upper-left corner
REG[26h] ~ REG[29h]

Set panel’s timing parameter
REG[12h] ~ REG[1Fh]

Set Display ON/OFF ’

REG[12h] Bit[6]

RAIO TECHNOLOGY INC.
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11.2.4  PEEORAK
FEOEG T EERMOEGEMX K. FHETUELRE W OMHEFAS (3% REG[20N]
~REG[29h]) kUG g X .

MIW

(MISA)

~

N (MWULX, MWULY)
A

4 A

et Main window related registe
(HDWR)

to switch display image

l (VDHR)

. N (MISA) e MIW
““““““ MWULX, MWULY
Set Main window start address | | T T--- ->( :
REG[20h] ~ REG[23h] 4 N
. J
4 ¢ N\
Set Main window image width
REG[24h] ~ REG[25h] wish) b MIW
. J ‘\\
¢ RIS (MWULX, MWULY)
r N S

Set Main window upper-left corner
REG[26h] ~ REG[29h]

'

4 N\ Ml
o (MisA) & W
Set Main window color depth (MWULX, MWULY)
REG[10h] Bit [3:2]

SDRAM

Figure 11-4

11.3 HEHHE (PIP) O

RAB889 £+ I~ AJ LA 4 A ] i 7 1o 16 P O 1 R AN SRR B B s, 1 I ) RE AR AL
iR SR M AR EXRES LR E N ERGEE. I RE P 1 58 2 2EER, b 1
& — g SR EE R E 2 &1 .

1 o B TR RN 507 B A AF 2% REG[2Ah] ~ REG[3Bh] 5 REG[11h] f&5E /). mirhm 1 5 mdrim 2 %
P AR R 27 A2 4%, 48 REG[10h] Bit[4] >ki&#¥ REG [2Ah ~ 3Bh] 2+ im 1 s 4 im 2 & [ 1S4,
T E A FH X AN T 6 b6 20050 15 1 I 7 1A DS S 8. o i RN R AR A B SR AE K B 418
=, WESPRNN 1 FAMHL.

JE: 4 REG[12h] Bit3 VDIR = 1, PIP & 1. BEENIR. CF bl 24 E 5h 2k hE

RAIO TECHNOLOGY INC. 61/255 WWwWw.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

11.3.1 E¥E (PIP) HHOKBRE
™ I R T S RN s 1 R PR A T 1 i AR T . R SRR XIY AR
1 I PR XY AAFR e R R S i v 1 v R R AR A ] 1 e 2

wW LA E R A A7 as, JF HARYE REG[10h] Bit[4] >Ki%#% REG [2Ah ~ 3Bh] J2 i * i 1 32 i) i 2
WS

|

Set PIP window Image
Upper-Left corner X/Y coordination
REG[34h] ~ REG[37h]

Set select configure PIP1 or PIP2
REG[10h] Bit 4

- l J \§ i J
( N\ 4 2\
Set select configure PIP1 or PIP2 Set PIP window Width
Color Depth

REG[38h] ~ REG[39h]

REG[11h] Bit [3:0]
J
Set PIP window Display

Upper-Left corner X/Y coordination
REG[2Ah] ~ REG[2Dh]

I 4 I
Set PIP1/ PIP2 window

Enable / Disable
REG[10h] Bit 7/ Bit 6

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

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

v

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

Figure 11-5
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(MIW)

(MISA) Oy

~

N
~ o, (MWULX, MWULY)

N (HDWR)
\

N\
‘\.(PWDULX. PWDULY)

Main window
(VDHR)

(PIW)
(PISA)

DISPLAY WINDOWS(PANEL)

PIP window

SDRAM
Figure 11-6
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11.3.2 EH9FE (PIP) FHERMEBESEHFE (PIP) BHAE
P R 2 B E PWDULX 5 PWDULY SRESUANFERRoR L 8, WA B E PISA. PIW,
PWIULX. PWIULY ] DASE i o i R A B, XA T EA 2 R e A AE P 1 UG B, (H2 n] DR
BRSO S A I o e PR
N SR — A 3 S A A i R R LA b B A i PR R S s AR [ ()
o £

(MISA)

S~ (MWULX, MWULY)

N (HDWR)
"\

AN
"Ny (PWDULX, PWDULY)

(VDHR)

Main Window + PIP window Main Window + PIP window
(Setting ) (Setting

=5

Main Window + PIP window Main Window + PIP window
(Setting ) (Setting

@
&

(PIW2)

(PISA2)

(PWIULX5, PWIULY5)

X X

Main Window + PIP window
(Setting PISA2, PIW2, PWIULX5, PWIULY5)

SDRAM

Figure 11-7
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11.4 RESHRB

KHR 7> o & SR 7 ARG A -t 22 Al BTN, A A2 A7 B B R A R 7 ik . el DhRE =2 1
TGS £ 90° B 180° Fieks K&, X R Ui o Gt i, RO Rs 2L AR AR nl SE it TeFE D e
FEREEG NN AT RIA R (2% REG[02N] bit 2-1), 78RR Jy T F AR 56 ROVE i T REe Jp 5 1k
JReHE U

BRIIRESR R L BiR, SRR RIE IR, P HE R SR DIREAE A7 S5 AR
i B E A AT 4% (Z %5 REG[02h] bit 2-1). #£ 27 T A8 AR 52 e 5% D REBLER A 58 U 5% S 4

2£: 4 REG[12h] Bit3 VDIR =1, PIP %1, B ks, SCEehntioh &bl A shakfe.
REG[02h] bit 2-1 #2305 NI A7 [z (R e ftar 2 R AT H)
00b: >4 RJE B> (WIhHE)
0lb: H->7 RE B> (KFElE)
10b: F>F ARG >4 (MAER 90° FF HKFEiE)
11b: F> L SRE Z>F (AZlER: 90° )
¥ REG[12h] bit 3 (VDIR) A g4 AL B AR
zEf, R E

Figure 11-8
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S If HDIR (REG[12h] bit 4) == 0/1 and VDIR (REG[12h] bit 3) ==
W REG[02h]bit 2-1 24 00b, HE &S NEGEIR N ARG ERF 2R, X0 LR FE G BRI .

Figure 11-9

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

OIAA

Figure 11-10
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¥ 5E REG[02h]bit 2-1 5 01b, F/RBANEGEIENABILERENERIT, IR 1 K T 0 B .

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

OiAA

Figure 11-11

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

Figure 11-12
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W E REG[02h]bit 2-1 24 10b /5 NG N E2I NG EA, Bk S B 2 M4 e 90° HoK
PEAR R

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

Figure 11-13

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

Figure 11-14
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BE REG[02h]bit 2-1 4y 11b FRn5 NEUEEHE N T 2] LSRG R4, DRI oR R 2 ) A2 i 90° I
.

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

Figure 11-15

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

Figure 11-16
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= If VDIR (REG[12h] bit 3) ==
%5 REG[02h]bit 2-1 J9 00b, K] iHk s ()46 AL R U 57 FRPHS A2 e 180° PRI

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

Figure 11-17

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

Figure 11-18
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¥ REG[02h]bit 2-1 24 01b, AR R K 2 ek 180° HIK1 .

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

Figure 11-19

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

Figure 11-20
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¥ 5 REG[02h]bit 2-1 A 10b, R B os FH 2 ) 2 e 90° KI5 .

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

Figure 11-21

HDIR (REG[12h] bit 4) == 1 and VDIR (REG[12h] bit 3) ==

Figure 11-22
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¥ € REG[02h]bit 2-1 A 11b, Rt S 2 mA el 90° KK .

HDIR (REG[12h] bit 4) == 0 and VDIR (REG[12h] bit 3) ==

Figure 11-24
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12. JUILE5I%

12.1 AE/E
RA8889 #fit 2D £ 514, W] LLik{# Fl & AEIn MPU G (15 B AT 76 i B L m 3 S5 R IR . 28 R i
I 55 4[5 ¥ [ 0 REG[7Bh~7Eh], #lE/E K 4h24% REG[77h~7Ah], #iE/E Fite REG[D2h~D4h], f&E
M E/E REG[76h] Bit5~4 4 00h, # o (£ ReF4h i [H Th e REG[76h]Bit7=1, iXFf RA8889 il &1t ik K]
FEEE SR, EiEB R, T L BE REG[76h]Bit6=1 Xt i[5/ 51 (S E s 1 S 1

2 BOUAE TA/ER 1 (Active Window) P .
A L P A P

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

I |

——

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

Set

the major and minor radius
of a ellipse/circle

REG[77h~7Ah]

A4 v

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

N—

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

A 4

minor radiuq
. major radius

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

center

color

A

Set draw ellipse/circle
condition

mingr radius:
REG[76h] bit5=0,bit4=0 !

N N Y
——

imajor radius

center

color

Figure 12-1
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12.2 Hhigk

RA8889 SCHFimi £k LhfiE, 8 I m LAE AN MPU G H A1 7 T ik 21 m il 28 DI g .

1] £ ) e A S E

H £k 1 [ 0 REG[7Bh~7Eh] , BHZEHI KA Hi2E4E REG[77h~7Ah], BHZHFih REG[D2h~D4h], #5&E
REG[76h] Bit5~4 & 01b ULk fiZk, Wl M ih B ks REG[76h] Bit[1:0], f/GrE e EThag
REG[76h] Bit7 = 1, RA8889 '} &7r)iIE baxhxf M2k, TERE—0M, {8 FH 2 vl LASEE a1 .

£ MR AHE TAER 1 (Active Windows) P

I T 2 2 R R

REG[7Bh~7Eh]

N
[ Set the center of a curve
J

N
Set
the major and minor radius
of a curve

REG[77h~7Ah] )

Don't fill a curve
REGJ76h] bit6=0

)

fill a curve
REGJ[76h] bit6=1

—

Start drawing curve
REG[76h] bit7=1

Start drawing curve
REG[76h] bit7=1

—

Set the color of a curve
REG[D2h~D4h]
DE =01

DECP =10
)
v minor radius @
[Set draw curve conditioﬂ é major radiu

J

major radius

REG[76h] bit5=0,bit4=1

color color
DECP =11

\

DECP =00
Set draw curve part select
REGJ[76h] bit[1:0](DECP)

Figure 12-2

12.3 %®
RA8889 ¢ i LI LhfE, A AT LIZEARE I MPU #4815 16 Rk h Tk . 2t e s TR AL aa
B REG[68h~6Bh], SH L4 W1 E REG[6Ch~6Fh], #IEFithikE REG[D2h~D4h], x5 fETE & B4
(B 45 REG[76h] Bit4=1, Bit0=0, Jf H.flifit REG[76h] Bit7 = 1, #l4 RA8889 ¥ & 7E )i [ 2 Xt
FLRRETE o SERE—2B 0, & n] AR FE O 10 3/ REG[76h] Bit6 = 1.

TR AR A B S S5 R B AVE TAEE N
N TR
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Set start point of a squar
REG[68h~6Bh]

I |

N N
[ Don’ t fill a square [ fill a square

REG[76h] bit6=0 REG[76h] bit6=1

J

y A

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

N N
Start drawing square Start drawing square
REG[76h] bit7=1 REGJ[76h] bit7=1
J J
Set the color of a square Start point Start point
REG[D2h~D4h]
¥ I
color . ;
Set draw a square End point End point
REG[76h] bit5=1, bit4=0

Figure 12-3 : Geometric Pattern Drawing- Draw Rectangle

124 %

RA8889 7 LB, & I LMEH /D ER MPU JiHHIA R B 2RI Thie . 4 e R BGE UG &
REG[68h~6Bh], 5ZkEi45H il REG[6Ch~6Fh], ZkEtith REG[D2h~D4h], #J5 % E REG[67h] Bitl = 0
e NLHILB, JF AR REG[67N] Bit7 = 1, 74 RA8889 ¥ &{EJKKE (canvas) L2 #iIZkEL.

E L RBINRG S ST AURIE TAER [ (Active windows) . T AL il 4k B FE A

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

) A
Set draw aline
REG[67h] bit1=0

~
[ Setend point of a line

A 4

REG[6Ch~6Fh] I

Y,
Start drawing line
REG[67h] bit7=1
A 4
Set the color of aline S_,tan point End poi
REG[D2h~D4h]
| colol color

End point  Start point

Figure 12-4 : Geometric Pattern Drawing- Draw Line

RAIO TECHNOLOGY INC. 76/255 WWwWw.raio.com.tw



RAIO"

RA8889

Character/Graphic TFT LCD Controller

125 =A%

RA8889 ¥ Fr# | =
REG[68h~6Bh],

% 2 REG[6Ch~6Fh],
M= REG[67h] Bitl = 1 Jf Hf#ifit REG[67h] Bit7 = 1, #i4 RA8889 ¥ 2>
o BERE—D0, {EHE X =AM IE REG[67h] Bit5 = 1.

YE . AL g2 55 3 UAE TAER 1 (Active windows).

M, AT DU s MPU & T il 4 i) =
& 3 REG[70h~73h] @it REG[D2h~D4h],

M. @hBE=

A (canvas) %

T T A 2 ) = A TR R
e N
Set point 1 of a triangle
REG[68h~6Ch]
\ i J
e N
Set point2 of a triangle
REG[6Dh~6fh]
\ i J
e N
Set point3 of a triangle
REG[70h~73h]
\ l J
e A
Set the color of a triangle
REG[D2h~D4h]
\ l Y,
e N
Set draw atriangle
REG[67h] bitl=1
\ | Y,

I

Don' t fill a triangle
REG[67h] bit5=0

fill a triangle
REG[67h] bit5=1

A

Start drawing triangle
REG[67h] bit7=1

1
1

Start drawing triangle
REG[67h] bit7=1

[ 1
[ 1

- pointl

point0

color

point2

pointl

color

point0

point2

Figure 12-5 : Geometric Pattern Drawing- Draw Triangle

=

AR A L
i 1E B E 22 i B

iz
i
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12.6 RA%HERE
RA8889 L RF4illA fE T, 1 T LUE A /D2 MPU F AR s il [ A AR T . 48 ik e 3 A AE TR S 4
# REG[68h~6Bh] , 4i# i REG[6Ch~6Fh], [&l % EKA 1% REG[77h~7Ah], Hifh REG[D2h~D4h],
B EE 2 B N /1 45 7 REG[76h] Bit5~4 4 11b, Jf Hf#ifit REG[76h] Bit7 = 1, J\4 RA8889 ¥4t
JRE EaflEMmATE, WHi—2R, AT LI E HH T e REG[76h] Bit6 = 1.
ZEL: (AR X — 2 A X) BAUKT (24K Hh~42(major radius)+ 1)

(B Y — IR Y) BAUKT (2*fE 40 (minor radius) + 1)

2 IR SR LA TAEE X (Active windows).

I 2 B A T AR I

Set start point of a circle square
REG[68h~6Bh]

i Don' tfill a circle square fill a circle square
Set the end of a circle square REG[76h] bit6=0 REG[76h] bit6=1

REG[6Ch~6Fh]

l \ 4 \4

4 N
. Set . . Start drawing circle square Start drawing circle square
the major and minor radius REG[76h] bit7=1 REG[76h] bit7=1
of a circle
. REG[77h~7AN] J Start point Start point
J, minor radiysly 3
Vs N major radius

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

\\ l J b A
color . color .
p ~ T End point End point
Set draw acircle square Circle corner Circle corner
REGJ76h] bit5=1, bit4=1
G J

Figure 12-6 : Geometric Pattern Drawing- Draw Circle-Square
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13. XRfeHi5I% (BTE)

RA8889 &t 2D X HuftHir 5| % (BTE), W LUEIN X SRALH I R0% . R4 5T X REUE 45 & SELe i SR AL Fn i A
RA8889 W] BTE {1 nf LASR FHL S B, 3X ] LA AL MPU FURET o RIGIX AN T 795 F B 31 BTE H#RAE
5I)6e.

{ES ] BTE Thae o, A # LAUE AR € BTE B, ST HAE LIREIR, 1625 Table 13-1, X T
ROP [f] BTE #:f, IR AT RN, Kb HF 16 Mt (ROP), X6 T ki 5 H 1 il LA
HZFEM ROP A . Sl A BTE ThReiDOMHEME, MEAE T LUERIAFMRE. 1§25 585 ik .

AT LMEF A BTE k(5 5 SRR WekHfiN BTE $UTIRIL. a0 R & B BTE RS LK
BTE_CTRLO (REG[90h]) Bit4 s /&R Z 1788 (STSR) Bit3 155, % —FhJrik, d & ol LIS AR rh ¥,
YR R INT#P AR 22 bR S 554 REG[OCh] Hiih ik, Tmifiiheeis b INT# 2408 E R
MPU.

Table 13-1: BTE Operation Function

REBGT[glaﬁ)gi?gc[)g:O] BTE Operation

0000b MPU Write with ROP.

0010b Memory Copy (move) with ROP.

0100b MPU Write with chroma keying (w/o ROP)

0101b Memory Copy (move) with chroma keying (w/o ROP)

0110b Pattern Fill with ROP

0111b Pattern Fill with chroma keying (w/o ROP)

1000b MPU Write with Color Expansion (w/o ROP)

1001b MPU Write with Color Expansion and chroma keying (w/o ROP)

1010b Memory Copy with opacity (w/o ROP)

1011b MPU Write with opacity (w/o ROP)

1100b Solid Fill (w/o ROP)

1110b Memory Copy with Color Expansion (w/o ROP)

1111b Memory Copy with Color Expansion and chroma keying (w/o ROP)
Other combinations Reserved
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Table 13-2 : ROP Function

REG?&Sli]BétifWA] Boolean Function Operation
0000b 0 ( Blackness)
0001b ~S0 - ~S1or~ (S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b SO0 - ~S1
0101b ~S1
0110b S0nS1
0111b ~S0+~Slor~ (SO - S1)
1000b SO0 - Ss1
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )

1. {£ ROP Ijjfig, SO: K& O MK, S1: Sk¥F 1 %dlE, D: H A EdE .
2. X TEISIHTEIhREN 5 RV e mt A e 2 1 Kot

B:
Wi ROP DjRe e N Ch, M4 H i om % d D=k 0 )% (D=S0)
Wi ROP MRkt E N Eh, B4 H 1% D=S0 + S1
Wik ROP Uige & € N 2h, 4 H s D=~S0 - S1
W ROP WjRe e N Ah, T84 H BumdE D= SKIE 1 1%k (D=S1)

Table 13-3 : Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] 16-bit MPU Interface 8-bit MPU Interface
0000b Bit0 Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6
0111b Bit7 Bit7
1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
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Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] 16-bit MPU Interface 8-bit MPU Interface
1011b Bitll Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid

13.1 % BTE BGEMNEEE
ROP S0/S1/D AJ DA 358 AT i A7k, FEALTE ROP STHEERT, W25 s & B AT it /K 7 5 5 B 4G fr
B
1. SO [\t 25 /7 2% 5¢ REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]
2. S1 Mkl 27 17 2% /£ [9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]
3. D [l %577 % /2 REG [A7h], REG[A8h], REG[A%h], REG[AAh], REG [ABh], REG[ACh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 BEFHAMNFF (Color Palette RAM)
RA8889 H A KMt A7, FE Nt 8 MiiEHRS (alpha blend) Thit. &M ERIHEAHR N
HFa USRI ELEFR (real color) (2% Figure 13-1), TMIhAERI T BEIE S Figure 13-2. fii & fEXT4A
e B G 5N AF E T LS Figure 13-3 Hiif2 .

12 bit
A

R G
4 bit 4 bit 4 bit

o

Figure 13-1 : Palette Ram Diagram
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Character/Graphic TFT LCD Controller

MPU
Palette ram

REG[03H]
Bit[1:0] = 2'h3

Figure 13-2 : Palette Ram Initial Data Path

START

I .

SET REG[SEh] [ END J

I

SET REG[02h]

I

SET REG[03h]
Bit[1:0] = 2'b3

I

SET REG[04h]
e

YES
-,
NO
Write Data
NO
JUDGE Write 64 data

YES

Figure 13-3 : Palette Ram Initial Flow
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Character/Graphic TFT LCD Controller

13.3 BTE #4E

13.3.1 Z/EMERIER MPU B
XA MPU 5 NBHE SN AZ I ThEE v LAgE &6 (ROP) [H#4E, BTE #24t 16 FI' ROP [#/FE, Mifid
BTE 5| %5 N3 = H N AR, & A shabF etz 5.

13.3.2 &&MBRERNEER]
WAEHR S HI I ThEenT LAGS & 16 Bttt (ROP) #fE, it R SCRFIE Al A #R A

13.3.3 fEER
R 2 BTE 41548 % 1 H 0 A 771547 i 5 (383

13.3.4 BEREEW
XARAERAESR E M BTE X838 _F 8X8/16X16 14 KM EIF: (pattern).

13.3.5 %54 Chroma Key KBRS
XAMRIE R AEAEE 1) BTE [XIUH |- 8X8/16X16 R K (I EIRE . (HZF ZEFE (pattern) MBI ST HIik E
okt (key color), FRAJRIEIMIBHIRIG A ST, Mo O e BTE WA/, XA IhEE
BHYEM (ROP) #:1E.

13.3.6 454 Chomra Key H] MPU 5\
XAMRAE SCRpA S il i 20 2] SDRAM X8, 24t T4 m ok 0 (S0) HdEEita s TRt (key
color), M8 B s i) A A7 B I A SHE L, M OCHE (S (Key color) #BUELE BTE B St 74 . AL
REASCREGHE (ROP) #:1E.

13.3.7 454 Chroma Key ISR
TXANKE 1 A4 5 SR E [ A, TRIRS B K500 2 /2 SDRAM _EAS A X 4. 4K I5 %47 0 (S0)
ST (key color), W H (¥ I AEEER AN B EEHT, I OCHE (e AE BTE B RO /7. AThEEAR
ZHOEM (ROP) #1f .
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13.3.8 FREE
IXAMERAE A R\ IR S R 3 Ry 8/16/24 bpp B B A% =X
HIFEHE A A7, W BTE ¥R S0, B OBOERT O AR 1.
HUFHHE IR A 0", W BTE iy st te, W RtlMieEEy R g aath.
WA SOE A RE, oRIEHIE 0", 4 B N AE LRI EEAS A S .
2E TR GRS FEWIIRE, A5 (D2h~D4h) 5755 (D5h~D7h) Z5f7as A il BEAR A fIME -

13.3.9 a7 REENAESH]
TXANTHRE AL Ks A A7 P (1 B (0 B3 #5740 1 8/16/24 bpp F 0 5d « ARVFEHE Wi 21" S5 AT s B IR 5 N
WAE, TSR BOE AT st a2 . SRIEEEE W R 2 0" S AT S IF S NS, Hmm
RS RO AR R FOENEMERE, A 2 RIEEHE 0", B M N5 A AR 5
K LR G A SIEWIhAE, B (D2h~D4ah) 5154774 (D5h~D7h) ASal A [H HIME .

13.3.10 Z&ZEHERNFEES]
XAMRIERALBERIE 0 (S0) S5kUR 1 (S1) kit B HREG EENHIMWAE . XS B R B AT
A AT A5 - Picture #2305 Pixel #3,
Picture #2451 BTE ALBE X 0 2& F A M F alpha B8 S, X MEIE T S A7 2] 75 3.
Pixel /2 Ui BTE R FLIXIRA R ME R BA AR alpha WS HE, XMEWAKNSHE LKL
BERAS WAL

JU5 0(S0)  : SDRAM
JU5 1(S1)  : SDRAM
H #(D) : SDRAM

13.3.11 ZEZEWHE MPURIBA
XA AL BEORYE 0 (S0) HokIg 1 (S1) kit BRI EE S ANB WA . X4 Alpha Blending F
A AR - Picture 5 Pixel .
Picture #0245 Ui BTE AbHE X 38408 /& B A M1 AN alpha iBHSHE, X MEE I 27 77 s S AT 15 2.
Pixel fz02 Ui BTE AbHE X IR f:4ME = B A A Y alpha B HSHE, X4 E WS HE L EGA
BERAG MR,
KJE 0(S0)  : MPU

KiE 1(S1) : SDRAM
H r1(D) : SDRAM
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Character/Graphic TFT LCD Controller

13.4 BTE HEBIANES B
FEVESE G, BTE AT LU X e 77 Bt S 5 E B i A VR B T T 0 PRI s 2 338 7 B f) 7 1

SDRAM g0 wTH
R
~
Source 0 start address —»
S0_X,S0_Y »>
S
RA8889 <
SleVT H
BTE Source 1 start address —» -
S1 X,S1Y >
_—
BTE Process
direction
BTE_WTH
Destination start address —»,
——
DT_X,DT.Y —
—_—
BTE_HIG

Figure 13-4 : Memory Access of BTE Function
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13.5 BTE #&EHI<$E (ChormaKey) &

£ BTE HiZHIMIEA St (Chroma Key) WIRBLAERERIES, BTE & LLE IR 0 (SO) Bl 5t 3 A7 e A -
Un SR R R A B e A s A7 (R ORE, DU RGE WA RO «

FERVR (LR 256 i,
Source 0 red b REG[D5h] Bit [7:5],
Source 0 green t#: REG [D6h] Bit [7:5],
Source 0 blue b REG [D7h] Bit [7:6]

TERIR TR 65K (R,
Source 0 red tb# REG [D5h] Bit [7:3],
Source 0 green t#: REG [D6h] Bit [7:2],
Source 0 blue tb% REG [D7h] Bit [7:3]

FERVF IR 16.7M (BT,
Source 0 red Lt REG[D5h] Bit [7:0],
Source 0 green Lt REG [D6h] Bit [7:0],
Source 0 blue th#: REG [D7h] Bit [7:0]

13.6 BTE IhgbiER
13.6.1 Z5&6HHEIER MPU B

SEThEE T LA MPU 5 N\ SDRAM HIIEEE, B AN MEHE T LA &6t (ROP) #EEN B WA+ .BTE
AR 16 F ROP, A LI Z1RVE 0 (S0) 44 MCU (MPU) 4t

MCU RA8889
BTE

Source 0

Mhés -

Destination

ROP register [91h]
Bit[7:4] = OxC

Figure 13-5: Hardware Data Flow
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SERIX A ThRE AR PR B T

S1 memory start address i i
register .
[9Dh],[9Eh],[9Fh],[AOh] DT ¥ position

l register [AFh]~[BOh] Check Write FIFO full
S1 image width i
register [A1h],[A2h] BTE width register

l [B1h][B2h]

l MPU write data
S1 X position
Register [A3h][A4h] BTE Height [B3h][B4h]
- Check write data ==

SLY position S0,S1,DT Color Depth o ,
Register [A5h][A6h] and alpha blending [92h] bte width * bte height

| ]

Destination memory start BTE Function and ROP
address register [91h]

[A7h],[A8h],[A9h],[AAN]
Destination image width
register [ABh],[ACh]

l l | END

Check STSR Bit [3]

BTE Enable [90h]

Destaintion X position SET REG [04h]
register [ADh]~[AEh]

—— L

Figure 13-6 : Flow Chart

13.6.2 SAHHRIER A AF R
XA THRERE 2 A 52 I A7 SRR DX 508 S48 19 AT H 0 X3 I AN mT LA/ MPU AR ER I [R],
BETFETH P A R S RS (R
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Character/Graphic TFT LCD Controller

Source 0 image

RA8889

BTE

Destination image

ROP register [91h]
Bit[7:4] = OxC

Figure 13-7 : Hardware Data Flow

Setting SO parameter ¥
REG[93h]~[9Ch]

Setting BTE height
l REG [B3h] [B4h]

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

Setting BTE ROP and

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

BTE enable REG[90h]

l

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

l

Setting BTE width
REG [B1h] [B2h]

|

Figure 13-8 : Flow Chart

Check STSR
BIT[ 3] ??
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Character/Graphic TFT LCD Controller

Setting SO parameter v l

REGI[93h]~[9Ch
[93hI~{9Ch] Setting BTE height

l REG [B3h] [B4h]

Check Interrupt

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

Setting BTE ROP and Clear Interrupt
l operation REG[91h] REG[OCh] Bit[2] = 1

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

Interrupt Enable END
l REG[0Bh] Bit[2] = 1
Setting SO,S1,DT l

color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

BTE enable REG[90h]

Figure 13-9 : Flow Chart — Check Int
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13.6.3 %4 Chroma Key ] MPU B A
DIRE N MPU B B ) 5 ANk DI fe

HIhAET LR T MPU 5 N\ SDRAM [, — BHiXANThfg

Wefife)a, BTE 51 UERHTOIRS BRI A HR 1S NIk

oy

5" BTE B N IREAF 2454 Chroma Key [f) MPU 5 N ThAEAE AL FRERE IS, 08 MPU 5 A$dE 5

KEgt (Chroma key) AHIF], M5 N SO il 2 ZmE 1 11 S8 (& 4 1 € /£ "BTE background Color* 7

frash . 2501 AN Ok R 2L BB OB, iR OB R, I aEid e

FHRIEHRE MR ARE, LENASPENAET. HIDGEREFRERIT:

Setting Destination
parameter REG[ATh]~[B0h]

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

A 4

Setting BTE width
REG [B1h] [B2h]

v

Setting BTE height
REG [B3h] [B4h]

y
Setting Background Color
REG [D5h] ~[D7h]

A 4

Setting BTE ROP and
operation REG[91h]

A

BTE enable REG[30h]

A 4

White REG[04h]

NO

Check STSR
wirite FIFO full 272

Write Data

BTE (width * height

END }

Figure 13-10 : Flow Chart

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

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

MCU RA8889
Source 0 BTE

@c - =

Destination

Figure 13-11 : Hardware Data Flow

13.6.4 %54 Chroma Key KR 7ESE #
WL Th e AT LASE RS —Fi 2 1 P AR SRR DX B A A7 I X3, S FL7E 52 38088 1 o i v £ L ke s s A
5 (Chroma Key) [Igits, & MHER, ANETESALA o8RRI R 5O @A i)
SWOBEWIALTEL . T B EE “BTE background color” #77#% . SVt 5 H ¥ i /2 12 kIR .
I RE AR R R

' [
. Setting BTE Background
Setting SO parameter END
REG[93h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

l |

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

REG [B3h] [B4h]
Setting SO,DT Setting BTE ROP and

color depth REG[92h] operation REG[91h]

l l

Setting BTE width BTE enable
REG [B1h] [B2h] REG[S0h]
I L
v

Figure 13-12 : Flow Chart
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Character/Graphic TFT LCD Controller

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

Source 0

&

RA8889

BTE

S

Destination

Figure 13-13 : Hardware Data Flow

13.6.5 ZE tMERAE R BRI
DN —Ha X TR 2 (1) 8X8/16X16 %, 1M 8x8/16x16 {53 M)l 2 &AL F Ik TRk Al L& 10l
SABFAE NP . XA ThREB T A& 16 FOEME (ROP) #4E. X ANTAE AT LALE — 4 5 ) DX 48 bk 42
BIRE. fnbd sy Stk .

16
A
8 . - N
I +—
8 16 <
]
N 8

Figure 13-14 : Pattern Format
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Setting SO parameter
REG[93h]~[9Ch]

¥

l

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

Setting BTE height
REG [B3h] [B4h]

l

l

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

Setting BTE ROP and
operation REG[91h]

l

l

Setting S0,51,DT

color depth and alpha
blending REG[92h]

BTE enable REG[90h]

l

Setting BTE width
REG [B1h] [B2h]

l

END

Figure 13-15 : Flow Chart

RA8889

ROP register [91h]
Bit[7:4] = OxC

74
sre | | (=
Ny

Figure 13-16 : Hardware Data Flow

Source 0

Source 1

Destination

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

RAIO"

13.6.6 %54 Chroma Key K BIFEIE T
UEThBERs —F5 52 A AE X I B IR € 1) 8X8/16X16 K%, {ERLEAH i, Sk Hith 5%
B (Chroma key) #HE, HaxtT HWsmAE N, B E B8ORS =2@E . o6
(Chroma key) #{ %7€ REG[D5h]~[D7h] #1724

&

RA8889

BTE

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

Figure 13-17 : Hardware Flow

———

l

Setting BTE Backgroung

Color (transparency
color ) REG [D5h]~[D7h]

Setting Destination
parameter
REG[A7h]~[BOh]

|

l

Setting BTE height
REG [B3h] [B4h]

Setting S0,DT
color depth REG[92h]

l

l

Setting BTE ROP and
operation REG[91h]

Setting BTE width
REG [B1h] [B2h]

l

l

RAIO TECHNOLOGY INC.

BTE enable
REG[90h]

Figure 13-18 : Flow Chart

94/255
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Character/Graphic TFT LCD Controller

13.6.7 & REEK MPUBA

HEIIRE Y MPU K 5 55005 5 N A7, 7EIX AR R IR IR 2 . (monochrome) [, £5d BTE
T8 AT LS R (0 ) P SO E B0 o i SR oo B RS 1 it Dy 17 I i 6o, 40 SR B (R RS 1) bit 9 707 I
B R XA TIRELLAE & 7 (0 B R I B RS . REAETE BTE N3RS HHIZ T4
B, MR S, A A ER Y R AR R BR B A . AT ROEER I B B R
PEA, BB H AR BAE S R 2 MSB AEES] LSB. WIS MPU 5 e A 16bit
i, A4 ROP FIas vl LGy 15 2 0 fE—~A7, MPU # 4% € 8bit, 4 ROP J&4GAL A LA
e 7 2] 0 BAE—Hr. KIE O B IR REG [92h] Bit[7:6] (ELLIIEeR S .

SDRAM

Source 0

Mono bit map image MCU RA8889 Destination

Ol g

Foreground color set blue.

Background color set yellow.

Figure 13-19 : Hardware Data Flow
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Destination memory
start address register v

[A7h],[A8h],[A9h],[AAR] ] o
Setting Destination

Color Depth [92h]

4

image width

Destination

y

register [ABh],[ACh]

BTE Function [91h]

A

Destaintion X,Y position
A4

Register [ADh]~[BOh]

BTE Enable [90h]

A

BTE width Register

A 4

[B1h][B2h]

SET REG [04h]

A

A 4
A

YES

Check Write FIFO full

MPU write data

NO

Check write data number =

.BTE width * BTE heig

Check STSR
Bit [3]

BTE Height [B3h][B4h]

END
Figure 13-20 : Flow Chart

e BTEwidth=25 ——
ROP =7
(start bit = 7)

DO D1 D2 D3
l A A A A
r Y Y Y \

Color expansion

MCU interface 8 bit
BTE width = 25
ROP =7

Figure 13-21 :Start Bit Example 1
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Character/Graphic TFT LCD Controller

Fi BTE width=25 ———
ROP =4
(start bit = 4)
DO D1 D2 D3

MPU interface = 8bit

Color expansion BTE width = 25

ROP = 4
I I I

Figure 13-22 : Start bit Exapmle 2

1. iHEA—5HEIES= (BTE Width size REG — (MPU interface bits — (start bit + 1)) ) / MPU interface
bits) + ((start bit + 1) / (MPU interface ))

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

D4 8hit DO D1 D2 D3
— A A

. EEEEEEE T In this case , MPU

sends data to RA8889
— and each data has 8-bit

] Data is transmitted to
RA8889 sequentially eq.
D0,D1,D2...and Dn

start bit =4 '
DO D1 D2 D3
Not Expansion — - LLE T FELET IV L le— Not Expansion
Expansion 3 BTE High REG [5Ah]

[5Bh] setting

I‘— BTE Width REG _’\

[58h] [59h] setting

Figure 13-23 : Color Expansion Data Diagram
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13.6.8 Z&Y BEEE Chromakey ) MPU B A
XA~ BTE #AESEBr ERZEM TV REOFE BTE KIIHHE, BT RV S O o T 28 1. 75 a
bit £cHE A1 AT O RT RO, RO bit BdE N 707 LR,

MCU RA8889

Mono bit map image

SIERE

Foreground color set blue.

Figure 13-24 : Hardware Data Flow

Check Write FIFO full

NO

A 4
A

Destination memory
start address register v

[A7h],[A8h],[A9h],[AAN]
l Setting Destination

Color Depth [92h]

Destination image width

register [ABh],[ACh] 4 MPU write data

BTE Function [91h]

v

Destaintion X,Y position
Register [ADh]~[BOh] v

NO

Check write data number =

-BTE width * BTE heig

BTE Enable [90h]

\d

BTE width Register
[B1h][B2h] 2

Check STSR
Bit [3]

SET REG [04h]

v

BTE Height [B3h][B4h]

Figure 13-25 : Flow Chart
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13.6.9 S5 EWER AR

“Memory Copy with opacity” 7] LR & kU5 0 #5045k 5 1 B85 S N H N . XADTHREH B
HK— Picture X5 Pixel #X. Picture X1 LAY 1ETE 8 bpp/16bpp/32bpp ik FH:HX T4 R A
H—MIREZW L (alpha level), WG E XA REG[B5h]. Pixel #i= X AepE#RAEAERIE 1 B2
8bpp/16bpp A, T4 Pixel A HAHIEGE, 7K 1 9 16bpp (IR TR E N bit [15:12] Zi&
WIEE (alpha level), X 1K) bit W4 (R H00E : KR 1 4 8bpp GUIRTETE N & E bit [7:6] 2EWIE (alpha
level), Bit [5:0] MIZuEAE ARSI MG (palette color) HIFith. HE 32bpp ik F MG EEIE,
20K S1 BRI BB O 16bpp, FF AR S1 5815 i BN S R EHBARIM SE R (BED o £ 32-bit
BEBT, S1 KR bit [31:241fR3%H alpha i, bit [23: OMREBE LW . Figure 13-31 LR TH K
W@ MPU 206 RGB KR4 5 X\ SDRAM it .

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

Pixel mode 16bpp - Destination data = (Source 0 * (1- alpha Level)) + (Source 1 [11:0] * alpha Level)
Pixel mode 8bpp - Destination data = (Source 0 * (1- alpha Level)) + (Index palette (Source 1[5:0]) * alpha Level)

| Source 0

RAB8889 —

BTE @
Palette RAM g

Source 1

Destination

Figure 13-26 : 8bpp Pixel mode Hardware Data Flow

Table 13-4 : Alpha Blending Pixel Mode -- 8bpp

Bit [7:6] Alpha Level
Oh 0
1h 10/32
2h 21/32
3h 1
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Character/Graphic TFT LCD Controller

— Source 0
RA8889 @
Source 1
oTE —
% Destination

Figure 13-27 : 16bpp Pixel Mode Hardware Data Flow

Table 13-5: Alpha Blending Pixel Mode -- 16bpp

Bit [15:12] Alpha Level
Oh 0
1h 2/32
2h 4/32
3h 6/32
4h 8/32
5h 10/32
6h 12/32
7h 14/32
8h 16/32
9h 18/32
Ah 20/32
Bh 22/32
Ch 24/32
Dh 26/32
Eh 28/32
Fh 1
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Setting SO parameter
REG[93h]~[9Ch]

v

l

Setting BTE height
REG [B3h] [B4h]

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

l

l

Setting BTE ROP and
operation REG[91h]

Setting Destination
parameter
REG[A7h]~[BOh]

l

l

BTE enable REG[90h]

Setting S0,51,DT

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

END

Figure 13-28 : Pixel Mode Flow Chart

RAB8889

BTE

RAIO TECHNOLOGY INC.

Figure 13-29 : Picture Mode Hardware Data Flow

—— Source 0

Source 1

Destination

www.raio.com.tw
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I

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

Setting BTE height
REG [B3h] [B4h]

l

l

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

Setting BTE ROP and
operation REG[91h]

l

l

Setting Destination
parameter
REG[A7h]~[BOh]

Setting Alpha blend
weight REG [B5h]

l

l

Setting S0,51,DT

color depth AND alpha
blending REG[92h]

BTE enable REG[90h]

l

Setting BTE width
REG [B1h] [B2h]

L

RA8889

Character/Graphic TFT LCD Controller

Figure 13-30 : Picture Mode Flow Chart

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

4

Setting BTE height
REG [B3h][B4h]

A

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

(S1 image width
THe original width of
an image)

Setting BTE operation
REG[91h] bit3-0 :
0xAh

A

4

REG

Setting Destination
parameter
REG[A7h]~[BOh]

BTE enable

[90h]

v

Setting SO,
Destination color
depth : 24bpp.

Setting S1 : 32bit
ARGB mode

REG[92h]

Check

Setting BTE width
REG [B1h][B2h]

v

RAIO TECHNOLOGY INC.

Figure 13-31

102/255

P

1
STSR

bit[3]??

END
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RAIO"

13.6.10 Z&&ZEHER MPUSA
“MPU Write with opacity” DhEgRA 7RI 0 53kIF 1 AR5 XN B B AAE, RIE 0 1% & A MPU
K1 MPU (MCU), k¥R 1 %40 f1 SDRAM, HEA KT Alpha blending 1 Picture 55 Pixel 5
“Memory Copy with opacity” 7] .

MCU RAS889

b -

S1 memory start address
register
[9Dh],[9Eh],[9Fh],[AOh]

S1 image width
register [Alh],[A2h]

l

S1 X position
Register [A3h] ~ [A4h]

}

S1Y position
Register [A5h] ~ [A6h]

|

Destination memory start
address register
[A7h],[A8h],[A9N],[AAN]

Destination image width
register [ABh],[ACh]

l

Destination X,Y position
register [ADh]~[BOh]
|

RAIO TECHNOLOGY INC.

BTE

17

Palette RAM

-

Destination

Figure 13-32 : Hardware Data Flow

BTE width register
[B1h][B2h]

}

BTE Height [B3h][B4h]

}

S0,S1,DT Color Depth
and alpha blending [92h]

l

BTE Function [91h]

}

BTE Enable [90h]

}

SET REG [04h]

|

Check Write FIFO full

MPU write data

heck write data number =
.BTE width * BTE height

Check STSR Bit [3]

END

Figure 13-33 : Flow Chart

103/255
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13.6.11 Zay REEHAFEH
“Memory Copy w/ Color Expansion” £:# M Buffer RAM iEZHLU K5 0 (S0) HG 54 %3E (mono) ik

FORAGEE, JEHS N SDRAM HIAAF+ . Wi s i bit K17, 045 £ 3 i 5t e 75 7 a8 i
SERIBE . TR R bit 407, TR K 2 i 4 RS S T AR AR BT B . RO B U el
REG[92h] K& X, K5 O Bt %idfs v B T LA A 8bit/16bit. G 8 (2 5504 96 i 5 X 8bit, #4 ROP
(start bit) R E{E AT B bit7~bit0 >k 48 4A 07 WA B 54 55 B2 8 X 16bit, #4 ROP (start bit) Af
WEAE T 1 bitl5~bit0 2k 24424517

SDRAM
Byte 0 Byte 1
Source 0

RA8889 g
BTE
% T T Destination

Figure 13-34 : Hardware Data Flow

Fi BTE width=25 ——

ROP =7
(start bit = 7)
DO D1 D2 D3
l A A A A
r Y Y Y A\

SO0 color Depth = 256 color

Color expansion BTE width = 25

ROP =7

Figure 13-35 : Start Bit Example 1
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Character/Graphic TFT LCD Controller

Fi BTE width=25 ———
ROP =4
(start bit = 4)
DO D1 D2 D3

MPU interface = 8bit

Color expansion BTE width = 25

ROP = 4
I I I

Figure 13-36 : Start Bit Example 2

¥

Setting SO parameter Setting BTE height
REG[93h]~[9Ch] REG [B3h] [B4h]

l l

Setting Destination Setting BTE ROP and
(DT) parameter

operation REG[91h]
REG[A7h]~[BOh]

l l

Setting SO,DT

color depth and alpha BTE enable REG[90]
blending REG[92h]

I .

Setting BTE width
REG [B1h] [B2h]

l

Check STSR
BIT[ 3] ??2

END

Figure 13-37 : Flow Chart
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13.6.12 Z4¥ BEESE ChromaKeying FINEE H
“Memory Copy w/ Color Expansion and chroma key” 2:¥ M SDRAM BEHL 15K IE O (S0) H s 504

(mono) FIFE L EEE, I HE N SDRAM H N FEH .t Bl bit J917, i 2As 25l
SO AR BUE B AR EEEE bit Oy 07, IBAKEA LR H B AFMUEMTRIES), DUERGE IR

MR

RA8889 ;
BTE

Foreground Color : yellow

SDRAM
Byte 0 Byte 1
Source 0

Destination

Figure 13-38 : Hardware Data Flow

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

l

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

l

Setting SO,DT

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE height
REG [B3h] [B4h]

|

2

Setting Foreground
Color REG [D2h]~[D4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90H]

Figure 13-39 : Flow Chart
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13.6.13 [XIHIETH
“Solid Fill BTE” %1%} BTE 48 5& K% 16 6 2 9 (0 B3R« 3X AN T AE A2 e 158 FH A8 S8 — AN KT Bl X
. TE SR B AR BTE HIRT S s fErs .

RA8889 Destination
BTE
Figure 13-40 : Hardware Data Flow
Setting Destination l
parameter

REG[A7h]~[B0h]

l

Setting S0,51,DT l
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE Foreground

Color REG [D2h]~[D4h]
[ END J

Setting BTE height
REG [B3h] [B4h]

Setting BTE ROP and
operation REG[91h]

BTE enable REG[90h]

Check STSR
BIT[ 3] 77

Figure 13-41
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14. SCFHEN
RA8889 A — i 3 7 K Sk

1. HEFH, ST 14.1.
2. AN ROM, 5% &7 14.2.
3. fiHFEE X7 (CGRAM), &S % &7 14.3.

Foreground [l
Background [}

FONT 12x24

Figure 14-1 : Font Example

M T T R A 7 LR R AR SO (78 S 805 £7 42 REG[CCh]~REGIDEh]), i I k%
AR MCTFEE R MERT R B 5 st A atie (REG[D2h]~REG[D7h]).
fil: LR 1 5N 64 AT, FULFR 2 5N 64 4T

)

Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DEh] REG[CCh]~REG[DEh]
l !

Set REG [04h] Set REG [04h]

|

O-not full
Write Font Code

rite Font1 == 64

Y
ok s
END
Figure 14-2
108/255 www.raio.com.tw
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141 AT

RA8889 4 7 12x24 ASCII “F4& 1] ROM, XAl LLibAFHZE R T ERM L BN ASCI DL R T WA
X FFISO/IEC 8859-1/2/4/5 Jhhnite , b 7MsE H 2 7] LA i 7 5 €4 REG[D2h~D4h] 51 5t 4 REG [D5h~D7h]
WE KIS HIE . ST REFRRET L% TR:

Character Control
Register 0 [CCh]

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground

[D2h]~[D4h] Not meet

Background
[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]
}

SET REG [04h]

Figure 14-3 : ASCII Character ROM Programming Procedure
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Character/Graphic TFT LCD Controller

Table 14-1 %W 75 ISO/IEC 8859-1 <74 )% f4 77\, 1SO ¥ & & 72 International Organization for
Standardization”. ISO/IEC 8859-1 — i #x y“Latin-17, X4k 1SO & J& Hi K[ 8-bit FHFE 4 — 7

P T BE 5 TEE HH OXAO-OXFF LA, Z 78 F T A VERK, AHER /R e Wi ki A 5 HE Je i
PR RBEER . BEWE . AP IE. IS, MR KB RRE. BARL R T SRS R

HEA D 2T 1 I L w8 RAE . AR I S0 BE, A S AT S AT DUEH] 1SO / 1IEC8859-1.
UeAh, B TR UAMOE2E S, Wi oA BE . EDEEJR . ok A ki

NHEEES, FHAD 0x80-0x9F S 4% Microsoft windows & X i, ##k A CP1252 (WinLatinl).

Table 14-1 : ASCII Block 1(ISO/IEC 8859-1

X\D1234SE?BQAECDEF
+HEloB

ol
=

>
O[O~ ¥

1[40

- | k=

%

-+ =

4
g L(
>

.QQJ,%D?-I—*
“hiw [0 [N[OYW|H

22V |

Aksllol=)

-
@)

c o [0 R [wn] e

< ||| N
s oo (=[]~
IEREd == [ R

¢h [T

aaese

!

[in)
&
L
Ll
L 4]
i
k]

TN = | N &S

D ATR Y AV AT PR e

g = =X (] |8 [8|—[—|~[C[A]

7

7
1 lilelelal ! (8] e -|®
L2213 AT -] PPaeElS
* |AJAIAIAAIAICIEEEET|T|I|T
> IHINOOOOOXAUUIUYP|B
‘lalalalalalal=clelélela]i]i|T]T
" 180 0|6(0]6|6 |+ | glulaltlily|ply
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Table 14-2 /& ISO/IEC 8859-2 #x#fE 7 7F, ISO/IEC 8859-2 thiifx A Latin-2 , X/ ISO/IEC 8859 8 i 4
TE R EE 3 5) o X e B LTl LU T F A1 BRI B A e R G, W0se B M AE . $E501E . &1 F)iE .
220G W AROEiE . W& SO WG A R AR - ZE/RGEWE. Jeih . F51E | f T iR T LU A 1ISO/IEC 8859-2.
BeAh, EHRANEMH T RPERGE S, W5 (R T AR A AR 4.

Table 14-2 : ASCII Block 2 (ISO/IEC 8859-2)

L]O0O|1|2]|3)]4]|5]|]6]|7

L |

RS Hide

Sm|1

4
A
1O @

8

9

A

B

C

D

5

S

?

h
)

L

-]

| 1

|3

SIEEIENK IE:

=0~

ARviiO)e)

9!

-

O | || |

R i=diz=lls=llN

w |0 |[CwH

A l=INEEEIK
= o [CEH[CE

< | [ =2

=
=

Mo e |00~ =

e | D~ | O

HL.HL".
ﬁhﬂx'ﬁmui

_|_|’..-"'L—|ﬂg
.- | B =] =

(

SRS

| tOP

h— |

L1
L1

= | TN [N

(:-1.‘!

o @ [P e [

=l i
O || O (== | Y
O | @ | Oy =t

O | =
|:|: ) O: C-}\ i ) m\

o, | s ':_':I Fj‘\
ili e >< "'C-]
R | O | T T

S | (D | S [T ¢ | U

= 0 | ST e KA

=N =i ol A=

| D¢ | o T s | [
l:'uﬂ::‘\ o |—c:':'-. =t

ot | = g | =] B3¢ | I
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Table 14-3 & ISO/IEC 8859-4. ISO/IEC 8859-4 #; >y Latin-4 ik j&“North European”, & & ISO/IEC 8859
8-bit FAFIMIS I ZE VU 7 o XA EEGAE ARV G MR 2208 . R gE s . 7 P 5E vE A K E . 1
MWW B EE . HOE. F2AE. IR, RTOE WEGE . B SO AR AR E

Table 14-3 : ASCII Block 3 (ISO/IEC 8859-4)

\D123455?89AECDEF

1S -Mﬁbgg) 25
TS| (L[ T|L ool
2O R B6& D PR s - |/
10[112(314B516|7(8(9: |3 |<|=|>[?
"@ABCDEFGH|I|JKLMNO
* PQRISITIUVWXIY|Z| L[\
"1 " |alblc|dle|f|g|h|i]| j|k|1{m|n|o
"Iplalr|s|thulviwx|y|z| L] ][}~

| ARRE(ILS] SEGT|-|Z]
| lal x| [T]1] ] |3[e]gleDzn
“AIAAAAAR TICEEERT|TT
" IDINOKIOOO@U0[UU00|8
“lalalalalalalei|cléleléléli|T]1
"|dn|6|k|6|6|6]+|glulalali[ulal
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Table 14-4 }& ISO/IEC 8859-5, ISO/IEC 8859-5 ;2 ISO/IEC 8859 8-bit T /FEEME . XN TIFEFE
FESCRRINANY . AT R, B . ZERYE T AN LT

Table 14-4 : ASCII Block 4 (ISO/IEC 8859-5)

| cleivielslaleMoa2 M
"IN T[S =TT r—{oaw
1OTIRB6E D) RS - |/
10 112134bB(67(89|: |3 |<|=|>|?
*@ABCDEFGH|I|JKLMNO
*IPQRISITIUVWXY|Z L{\[1[7[_
"1 " |alblc|d|e|f|g|h|i| j|k|1|m|n|o
"Iplalr|s|thulv|wxly|z|£] ]3|~

*| IEIBLIES|I|T|J b RK] - VLI
*|AIBBIL JE¥3AKIIMHOLL
“IPICTIVOXLYII bbb B[
°|a|0|B|r| o e#]| 3 [v|i| K| J1M[H|O|11
" plc|T|y|@| X | uumii bbb | 30| g
"INde|h|T|els| 1|1 ] h|K[8[¥|u
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14.2  HMEF4E ROM

RA8889 fifi F #IMifs £ 4745 4 ROM 2 [ LLEF X6 AN [7] 1) 87 R A4 8 22 B 7 R 8 . IX AN Th RS IE H 4518 777 ROM,
EBAT LWV FR . RASSSY HIEM M 54 GT21L16T1IW, GT30L16U2W, GT30L24T3Y,
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W. &if A m 2t fA R A 5 0] DL A

(7R 16x16, 24x24, 32x32 H AL 4

14.2.1 GT21L16T1IW
® Reg[CEN][7:5]: 000b
® £ x16
B RS A

ANUABUE T e . VRSO Dh RESIR 1S 2% Figure 16-12.

GB12345
GB18030 | B/G°

ASCII

UNI-jpn

JIS0208

Latin

Greek | Cyrillic

Arabic

Normal \Y/ \Y

\Y

V V

Arial

\ V

Roman

Bold

*Arial & Roman & A 45 5% B 1

14.2.2 GT30L16U2W

® Reg[CEN][7:5]: 001b
® = x16
a7 S v

UNICODE ASCII

Latin

Greek

Cyrillic

Arabic

GB2312 Special

Normal |V \Y/

\Y

V

Arial \Y/

V V

Roman V

Bold

*Arial & Roman & 7] 28 58 FE A

14.2.3 GT30L24T3Y

® Reg[CEN][7:5]: 010b
® ¥ x16
T ES T 5%

GB2312

GB12345/GB18030

BIG5

UNICODE

ASCII

Normal | V \

V

Arial

Roman

Bold

*Arial & Roman & 7] 25 58 FE A

® £ x24
AR FH S 75

GB2312

GB12345/GB18030

BIGS5

UNICODE

ASCII

Normal | V \

\Y

Arial

Roman

Bold

*Arial & Roman #2& 7258 58 B 11

RAIO TECHNOLOGY INC.
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1424 GT30L24M1Z

® Reg[CEh][7:5]: 011b

® FE:x24
iR RS A

GB2312
Extension

GB12345/
GB18030

ASCII

Normal | V

\Y

RA8889

Character/Graphic TFT LCD Controller

Arial Vv
Roman Vv
Bold
*Arial & Roman #& A 45 58 B 1

1425 GT30L3254W

® Reg[CEN][7:5]: 100b
® = x16

Al TS T 5

GB2312 GB2312
GB2312 Extension ASCII Special
Normal |V V V V
Arial \'
Roman \'4
Bold
*Arial & Roman /2 7] 45 5 5 1 .

® T x24
A TFH ST
GB2312

GB2312 Extension ASCII
Normal |V V V
Arial \
Roman Vv
Bold
*Arial & Roman 2 1] 28 55 FE K]

® ¥ x32
CINi eSS
GB2312

GB2312 Extension ASCII
Normal |V \ V
Arial V
Roman V
Bold
*Arial & Roman 2 1] A8 55 FE K]
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14.2.6  GT20L24F6Y

® Reg[CEh][7:5]: 101b

® T x16
Al FH 7215 7
ASCII | Latin Greek | Cyrillic | Arabic Hebrew | Thai ISO-8859
Normal | V \ V \ V \% \%
Arial \% \% V V V
Roman | V
Bold \Y/
*Arial & Roman & 1] A% 55 & 1]
® T X24
AN FHS 7%
ASCII | Latin Greek | Cyrillic Arabic
Normal \ V V
Arial \ V
Roman
Bold

*Arial & Roman & A 45 58 B 1

14.2.7 GT21L24S1W

® Reg[CE][7:5]: 110b

® T x24
n] FH 72 7
GB2312
GB2312 Extension ASCII
Normal \Y \ \%
Arial \%
Roman
Bold

*Arial & Roman 2 A] 245 5 1K) .
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14.3 fERFE T4
fi 17 W] LA User-defined Characters” 874785, BIhRERT LLSCREE A (8x16/12x24/16x32 dots)
544l (16X16/24X24/32X32 dots), MHIhAET #F 32,768 78k 32,768 &7, P17 sodmis it B2
0000h~7FFFh, T4 f F4afid i I & 8000h~FFFFh. 43 & M N 74755, ] RA8889 ¥t H&4| %
SDRAM F 75 [H] (CGRAM), Jf H ¥ 7 8 5 5 5 W W AF X 8] o 1007 455 1 B0 65 7] DL Bl i 5% 6
REG[D2h~D4h] 5154 REG[D5h~D7h] %47 8% 52 Yo

14.3.1 CGRAM 1 8x16 Fi&RKI#KER

CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + (FONT CODE ) * 16)
EXAMPLE :

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 0001h

THEN FONT ADDR = 1010h

address = 1010h address = 1020h
address = 1000h > y y
Byte 0 Byte 0 Byte 0
Byte 1 Byte 1 Byte 1
Byte 2 Byte 2 Byte 2
o ( o
o o o
o o o
o ( o
Byte 13 Byte 13 Byte 13
Byte 14 Byte 14 Byte 14
Byte 15 Byte 15 Byte 15
Character code = 0000h Character code = 0001h Character code = 0002h
FONT 8X16 format

Figure 14-4 : Font 8X16 Array in SDRAM
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14.3.2 CGRAM 9 16x16 FERH%E R

CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + ((FONT CODE - 8000h) * 32)
EXAMPLE :

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1020h

address = 1020h address = 1040h
address = 1000h __, y v

Byte O Byte 1 Byte O Byte 1 Byte O Byte 1
Byte 2 Byte 3 Byte 2 Byte 3 Byte 2 Byte 3
Byte 4 Byte 5 Byte 4 Byte 5 Byte 4 Byte 5

[ ] (] [ ]

[ ] (] [ ]

(] (] (]

[ ] (] [ ]
Byte 26 Byte 27 Byte 26 Byte 27 Byte 26 Byte 27
Byte 28 Byte 29 Byte 28 Byte 29 Byte 28 Byte 29
Byte 30 Byte 31 Byte 30 Byte 31 Byte 30 Byte 31

Character code = 8000h Character code = 8001h Character code = 8002h

FONT 16X16 format

Figure 14-5: Font Array 16x16 in SDRAM

14.3.3 CGRAM 1 12x24 ZEKIKR

CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) +
((FONT CODE ) * 48)

EXAMPLE :
FONT DATA
CGRAM_START_ADDR = 1000h
FONT DATA VALID NOT VALID
CHARACTER_CODE = 0001h
THEN FONT ADDR = 1030h -
address = 1000h address = 1030h address = 1060h
A A 4
Byte 0 Byte 1 Byte 0 Byte 1 Byte 0 Byte 1
Byte 2 Byte 3 Byte 2 Byte 3 Byte 2 Byte 3
Byte 4 Byte 5 Byte 4 Byte 5 Byte 4 Byte 5
0 0 0
0 0 0
0 0 0
0 0 0
Byte 42 Byte 43 Byte 42 Byte 43 Byte 42 Byte 43
Byte 44 | Byte 45 Byte 44 | Byte 45 Byte 44 | Byte 45 - -
Byte 46 Byte 47 Byte 46 Byte 47 Byte 46 Byte 47

FONT 12X24 format
Character code = 0000h Character code = 0001h Character code = 0002h

Figure 14-6 : Font Array 12x24 in SDRAM
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14.3.4 CGRAM 1 24x24 FAREI#E

CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + ((FONT CODE — 8000h ) * 72)
EXAMPLE :

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1048h

address = 1048h
address = 1000h

A A

Byte O Byte 1 | Byte 2 Byte O Byte 1 | Byte 2 Byte O Byte 1 | Byte 2
Byte 3 Byte 4 | Byte 5 Byte 3 Byte 4 | Byte 5 Byte 3 Byte 4 | Byte 5
Byte 6 Byte 7 | Byte 8 Byte 6 Byte 7 | Byte 8 Byte 6 Byte 7 | Byte 8

0 0 0

0 0 0

0 0 0

0 0 0
Byte 63 | Byte 64 [Byte 65 Byte 63 | Byte 64 |Byte 65 Byte 63 | Byte 64 |Byte 65
Byte 66 | Byte 67 |Byte 68 Byte 66 | Byte 67 |Byte 68 Byte 66 | Byte 67 |Byte 68
Byte 69 | Byte 70 |Byte 71 Byte 69 | Byte 70 |Byte 71 Byte 69 | Byte 70 |Byte 71

Character code = 8000h Character code = 8001h Character code = 8002h

FONT 24X24 format

Figure 14-7 : Font Array 24x24 in SDRAM

14.35 CGRAM 1 16x32 ZEKKR

CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + (FONT CODE ) * 64)
EXAMPLE :

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 0001h

THEN FONT ADDR = 1040h

address = 1040h address = 1080h
address = 1000h __, y Y
Byte O Byte 1 Byte 0 Byte 1 Byte 0 Byte 1
Byte 2 Byte 3 Byte 2 Byte 3 Byte 2 Byte 3
Byte 4 Byte 5 Byte 4 Byte 5 Byte 4 Byte 5
(] (] (]
(] (] (]
[ ] (] [ ]
(] (] (]
Byte 58 Byte 59 Byte 58 Byte 59 Byte 58 Byte 59
Byte 60 Byte 61 Byte 60 Byte 61 Byte 60 Byte 61
Byte 62 Byte 63 Byte 62 Byte 63 Byte 62 Byte 63
Character code = 0000h Character code = 0001h Character code = 0002h

FONT 16X32 format

Figure 14-8 : Font 16x32 Array in SDRAM
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14.3.6 CGRAM 9 32x32 FARKR

CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + ((FONT CODE — 8000h ) * 128)
EXAMPLE :

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1080h

address = 1080h
address = 1000h —»

Byte 0 Byte1 | Byte 2 Byte 3 Byte 0 Byte 1 | Byte 2 Byte 3
Byte 4 Byte 5 | Byte 6 Byte 7 Byte 4 Byte 5 | Byte 6 Byte 7
Byte 8 Byte 9 | Byte A Byte B Byte 8 Byte 9 | Byte A Byte B

Byte 115 | Byte 116 [Byte 117 |Byte 118 | Byte 115 | Byte 116 |Byte 117 |Byte 118
Byte 119 | Byte 120 [Byte 122 |Byte 123 | Byte 119 | Byte 120 |Byte 122 |Byte 123
Byte 124 | Byte 125 [Byte 126 |Byte 127 | Byte 124 | Byte 125 |Byte 126 |Byte 127

Character code = 8000h Character code = 8001h

FONT 32X32 format
Figure 14-9 : Font 32x32 Array in SDRAM

14.3.7 xTF MPU #J#htk CGRAM K2

[ START ]

NO

Check Initial data number =
font data number

Check WFIFO empty

| REG[03h] = 00h |

}

| REG[5EH] = 04h |

}

SET Canvas Address REG[50h]
~REG[53h]

l |

Write Enable REG[04h]

END ]

YES

NO
WRITE FONT DATA |

Font data number : font byte number

ex: 8x16 font — Font data number = 16

Figure 14-10 : Initial CGRAM from MPU
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14.3.8  %=FF|MA Serial Flash 144k CGRAM IR

START

Set DMA destination address
REG [50h]~[53h]

Check DMA idle
REG[BSh] bit 0

¥
Set Transfer Mumber REG
[CBh]~[C3h]

SET REG [2EhR] Bit[2]= 1

Enable DA REG[BSh] Bit[0] = 1

Serial flash control REG[BTh]

Y
Serial flash clock REG [EBh]

h 4

SPI mode REG[BSh] Bit [1:0]

[ START J

Set DWA serial flash start
address REG [BCh]~[BFh]

Figure 14-11 : Initial CGRAM from Serial Flash
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14.4  SCFHERE 90 B
FRUESC RN A2 B4 ARG PR B3 . 11 RA8889 S U ie i ThhE, w47 al LA 4t ieks 90 FF,
LEIhBEIE e 75 B4 8 %7 474 REG[CDh] Bit4 = 1, % 4ME R % 2 IEMi ) VDIR (REG[12h] Bit3), iXff LCD
MEHRT LR R RS 90 4. TESCF IR iial, A AN IIRE R EAE S AR 2t ERI NG HA R4

a 1
_—
VOIR = 1, wertical flip
90° graphic write direction
—_— i-_-.____::__ ______ ¥
ot Panel displa
90" font write \: p y
y !
¥ —( F

direction
Figure 14-12: Rotation 90° Characters

YDIR =0, normal scan
graphic write direction

————

A== . .

Display RA

(0. 0)

20 e B s U £ 90 B, IR A BB R .

Fiie]

=

Figure 14-13
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145 FHBKE5EH

RA8889 X ## UK (REG[CDh] Bit[3:0]), iZEHIIHE(REG[CD] Bit6). i Hix£e1jgE ] LA R B #{5 F o
™ EATBOR J g B - R a1

Horizontal x2

Vertical x2
_—

Figure 14-14 : Enlargement and Transparent Characters
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14.6 B3#IT
RA8889 WHFE LT H AN, LTIk B AzhEin, 3t A A CERHER TS Nih% e [T, &
SCTREEEE, M AT R S ACT R TAEE O EN, 2 ashies 7. 2T ASTiES TE:

Ll i
Auto move Horizontal range :of active window
SitfEFH%- - RAIO - - - - - - -p Bk - |
G Rt i
Vertical range of active window
Tl .
Active window
Figure 14-15 : Auto Line feed in Text Mode
14.7  FRNF

RAB889 S HF A A5+ Thfe, XN ThRE RS LALbAd FH & F 5 N4 A 70l DR 5 8 555 . & % & REG[CDh]
Bit7 =1, SARIE A T2 N e E T SR
2 MEHEE TR NS FR, PR T IR M AA RN

Non full-alignment

<«—— Full-alignment

Display RAM

Figure 14-16: Full-Alignment Function
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14.8 Jthx
RA8889 FE LA ez . — AN B ks — AN ThE. BRIk 32X32 R B k&R, 1Bl
R T LU R e A 2 52 R, 2 B ORI, EROEAR S R 3. LR R IR TS A
INFERIA AT . SO bR 0 5 3 5 e FEE AU T AR FE AR o SO b SR R SC 7T LS N
2 bR N B BRAE R AR

14.8.1  3CFEHHR
SCF SRR E T AR BN SRS N SR b E Zh S S T RE AU E TAEH DN . 0TS AR, 307k
brex BB BINEN T —ANSCFRAN AL E, iR SIS 5 30 RS T A 6. S TR D
GF, bR AN 4T, ATEI KRNI BLLME E N AR K E . Table 14-5 41 HiAH G ) 7 F7 25 4

Table 14-5 : Text Write Cursor Related Register Table
Register Name| Bit Num | Function Description Address
FLDR 4-0 Character Line Gap Setting Register DOh
F_CURXO0/1 | 7-0/4-0 | Text Cursor Horizontal Location 63h, 64h
F_CURYO0/1 | 7-0/4-0 | Text Cursor Vertical Location 65h, 66h
Text Mode Enable
ICR 2 0 : Graphic mode. 03h

1 : Text mode.
Text Cursor Enable

1 0 : Text cursor is not visible.
1 : Text cursor is visible.
GTCCR Text Cursor Blink Enable 3Ch
0 0 : Normal display.
1 : Blink display.

Cursor Attribute — Cursor Blinking
SCF R T AT R ] 58 AR IR R I BRERCAS N R o 428 a7 47 28 v GTCCR(REGI[3Ch]), INERIIAT AN
on (AT L) 55 off (RAT L), PAIMRAT 1A AT LAB R P AL HE T B0 2
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).

Figure 14-17 JWJEhRINFRIOBI T, Jebsih A 22 ik)e — N B AT IE T .

RAIO
EfE R

//|\\

Figure 14-17: Cursor Blinking
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B M- Wehn i B R
SCF AR AN R T LR AL R, R ARG I S R A Oy . $E ] A7 A7 4% /2 CURHS
(REG[3Eh])5 CURVS (REGI[3Fh]). LT thrfE BITAR L A 1 56 BE 2 nT RR Ak, T e B DU i [ o o 1
B3, 2% Figure 14-18. X7 uhr i m L5 %8 B th 5307 R B #I8 KA % (REG[CDh] Bit3~0),
MCRTHRERE BN 1 I, bR vE BT LA A CURHSICURVS 1~32 8% MK IhEEA & # K 1
I, JehRATE RS R R FOR (M KU 5% . Figure 14-18 & —ANKCPEEBRN 1 61T ik
BOCF AR S R e fm . 6T SR i 2% i1 Figure 14-19.

REG[3Eh] Text Cursor Horizontal Size Register (CURHR)

Bit4-0 Text cursor horizontal size setting[4:0] Width (Unit : Pixel)
00000 ~ 11111 1~32
1 pixel 2-pixel 3-pixel 32-pixel

REG[3Fh] Text Cursor Vertical Size Register (CURVR)

Bit4-0 Text cursor Vertical size setting[4:0] Height (Unit : Pixel)

00000 ~ 11111 1-~32

. = i = e :>:>:>.

1 pixel 2-pixel 3-pixel 32-pixel

Figure 14-18 : Text Cursor Height and Width Setting

RAIO
B HY —

Figure 14-19 : Text Cursor Movement (without rotate)
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14.8.2 EERE

B ehn K/ 32x32 8%, WAME = H 2-bit ZHik, #8mPUR S % € (color O, color 1. # &, ¥
SR, XERETEEhR T B 256 bytes (32x32x2/8) K/, RA8889 #2144 Fh I Yol ik %, i
P35 T AL BB A SR R AR RIE FO bR . 34, TR uhri B Al Hii&id GCHPO (REG[40h]), GCHP1
(REG[41h]), GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) BLERH]. Bl 2 17 4% B i 15 5 7l AfS
BP0 (REG[44h]). Bith 1 (REG[45h] )/ /s st e, KT BuiG S 5.

2E o BT kR AT 7 2R SRR 8-bi t Fd . A F = W1 UE AL B e b 75 BEAE BT AR R #1560 B Yo br il
1275 (8] 5 N 256 4~ 8bit FIEWE; RAB NIEPAME Busy It H XnWait #1 &4 # H 0, e
EHAEI S N AURRE 5 UL B RS .

2 Bits Represent 1 Pixel Pixel Color
2’b00 GCCO0 (REG[44h])
2’b01 GCC1 (REG[45h])
2’b10 Background Color
2’b11 The Inversion of Background Color

0 GCCO Color == ¥

1 GCC1 Color == %

Background Color == %

~Background Color = =

256 Bytes - -
r = - - 2Bits Represent 1 Pixel
e
255

o

Figure 14-20 : Relation of Memory Mapping for Graphic Cursor
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iy
Set GCCO and GCC1 color Change Wf"éer:;ﬁité”gﬂf’snof,?'ec“°” to
REG[44h] and REG[45h] REG[3Ch] Bit 3-2

Select graphic cursor set Enable graphic cursor

REG[3Ch] Bit 3-2 REG[3Ch] Bit 4
Using graphic mode to write 256 8-bit data into \Writing to GCHPO, GCHP1, GCVPO and GCVP1 to
graphic cursor storage space change graphic cursor position.

REG[03h] Bit 1-0 REG[40h], REG[41h], REG[42h] and REG[43h]

%

RA8889
RAIO

Figure 14-21 : The Display with Graphic Cursor
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15. BKBERHITHEE (PWM Timer)

RA8889.H A ~16-bit TH4#s, 11 5#50 51 HAMKEMHIZIEE (PWM). i 4#30.A 1 Dead-Zoner= A T fE,
WA P I K IR B A N L.

THER0 5 150 E R —/M8-bit TSefrEids . AR HIBRAEE v A= R AR R RS 5 (1, 1/2, 14 &
1/8) FFANVHEUX P el % E HUBRIIAS 7= % E IAIRAE 5, BRITUAS A 405 U & e A L 1 8- bit TS £ B2 1T K«
8-bit T 5 A5 35 P AR P AL, ] DURRAE I 8k 8 5k A8 F CCLK RS, X AMAH R 27 /7382 PSCLR 5PMUXR.
TR A4 (TCNTBN) 7ETHEER AR I H T 8 UM X BAVIIGME . THEERTE TR 2 58 a7
2 (TCMPBN) He#g, LB AMZER 2 B3 viE{E . TCNTBn S5TCMPBN XUZE i D RE AT AL 4 H AR
5 TAR MR A SRR, A — AN Fse i

A EEA S B T EOH S . ST EOARI0N, AT 2 A LS RICPU 8RR . 4
THERIERI0NS, TCNTBn {H2 H g T Aot £eds oF B4R T — i g 2R, dnAakSeasis k. Fox
FEHRES AT i PCFGR (i Ea (iR, MITCNTBn KA S oin ot £eds

TCMPBn #ffiH#E PWM b, FE 0 DU s mE it dm W ER S TCMPBN L. BRI R B
KEAT N EIET TCMPBNn 7] AFEHIPWM 4 (T 5SS [8] (turn-on,turn-off time).

CCLE

l *| Dead Zone
. ; b Genaralor
- Contro .
= Legich
>
12

.
H remer [ | [Toweer] [Fonten |
18 |-
l i . PWM1
Clock - | .
Divider ; Contrl ;
i Logict

Figure 15-1 : 16-bit PWM Timer Block Diagram

FYYYw

YYY VY
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15.1 B HRARIEE

Manual update=1
Auto-reload=1

Auto-reload=1

| start bit=1] [ Timer is started] [FTENTn=TCMPn| | Auto-reload ] [TENTn=TCMPn| [ Timer is stopped
TCMPn 1 0

1 I I 1 I
1 L L 1 L

TCNTn 3 >G 3 X 2 1 0 X 2 X 1 ) o )@ 0
T{ 1 1 A L A |
: ! !
TCNTBn=3 TCNTBn=2 Auto-reload |
TCMPBn=1 TCMPBn=0 '

Manual update=0

IInterrupt requestl |Interrupt requestl

[}

:

TOUTn ! ! ! i
| —

3 command
[ status

Figure 15-2 : Timer Operations

1143 HATCNTBn. TCNTn. TCMPBn 5TCMPn #47#%. (TCNTn 5 TCMPn ;&N # %745, TCNTn
Al LA HiEENTCNTON 53)), 4 R %0, TCNTBn 5 TCMPBn £## X\ TCNTn 5 TCMPn . ¥
FE WA RE, 4 TCNTN T Bk 20 i 4577 4= .

15.2 HIIEHSWUEHN

IR REAN 75 54t H ATV B 10Ia /o DRk B ARAT BT A T B EE RS Bl , (B2 H AT PWMEIAT {5 fE

BPATEEH .

Start
TCNTBn = 150

Write
TCNTBn = 100

|

Write
TCNTBn = 200

Ll L

Auto-reload

.
N

Interrupt

—
150

D e B b —
| 100 | 100 | 200 I

Figure 15-3 : Example of Double Buffering Function
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15.3 #sHiEER S kAL

H 2 E MYy Be 2 K AELETHEES T ABIOMI s,  BRI R AE R AR A T B Z AT AU TCNTN 150E 56
N T A R B e £ R

1) SN TCNTBn 5 TCMPBn [HJUH1E -

2)  ARUUKHR 5 RE SO AL (AR 2 1 SOAR %)

) WE XS B T H A A RE AT AR AL
IR BRI  1E, TCNT R k8 i B0 5k, I RA B HIME R E , IBALE T UOT iR THECZ |l
TCNTBn HH N2

E .

"4 PWMn [ Az gZon/off I, PWMn [ & S EARLL, DRI AR AT BOZ AR TT a6 T BOal st ok i
SE U ARAL o

15.4 HHBRIEE

TOUTn |_| |—| l—v—i

50 1 110 iaoimizni 60
5 8

Figure 15-4 : Example of a Timer Operation

Figure 15-4 i LN R20 B%:

1. ffiRe A zhHEETIAE, WE TCNTBn 160 (50+110)5 TCMPBn A110. #iERAAN: (on/off). SRJ5
¥ TCNTBn A805 TCMPBn H40, PAYE F—PERME.

VOB RIANT . ARG EBNEEITE, TH e A — B R 5 2T U6 T4

* TCNTn 5 TCMPn {EHFIE, PWMn ikt Low #| high.

2 TCNTn FEF|OR:, iy 43¢ H TCNTBn #hn# 28 il f2 s . 76— clock KFIm,
TCNTn Ko W Z7 A7 28 BTz (TCNTBN).

5. fEHEEE TR (ISR), TCNTBn 5 TCMPBn #{i%7E80 (20+60) 560, N T F kAT HEH .

6. X TCNTn EfE TCMPn #HFM{E, PWMn 2 Low #|High.

7. % TCNTn F#uXF|0, TCNTn #2{EH TCNTBn MIERL, H Ha =4l

8

9

2w

ER W =T (ISR), HZhER S W25 aE U= b 3. .

4 TCNTn 5 TCMPn {EH[FE, PWMn 2 low #| high.
10. Efff TCNTn F#(#j0, TCNTn WA EBIF HitHdsaiz1b, ROvEsEHEAERE T .
11. AT 2 1P s SR =4
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15.5 fkFEHEE (PWM)

e
v
\

%ii’iiiiﬂﬁf

Write T Write I Write I
TCMPBn = 60 TCMPBn = 40 TCMPBn = 30

Write Write Write
TCMPBn = 50 TCMPBn = 30 TCMPBnN = Next PWM Value

Figure 15-5: Example of PWM
PWM g LA#ERA TCMPBn 5Ei. PWM 44 TCNTBn e, FEUEH PWM K TCMPBn ¥
. EAFREK PWM H, /> TCMPBn . ZAIMKK PWM B, ZHEIn TCMPBn fd. X1LL
EHEARTTE, W R SARB AL RE, G /D R A S R R T RE FVEAE AT R ) SR R A, AN
ISR BUR T IR TR .

15.6  F& i H AL

Inverter off

] |
——____ I |

'
Initial State ! Period 1 ! Period 2

Timer Stop

Figure 15-6 : Inverter On/Off

N 5 R R AT PWM TE T B S (B SO S FAT):

. RMEZNER, AEPWM fitmir, I B 8@ T8 BI0m s 24 1k

2. EBREAE LA DMEE LT RS, i TCNTn < TCMPn % HYE AR S, @R TCNTn > TCMPn,
W% B AR T

3. PWMn £/ PCFGR JARNL AT LIS e it AB A, 3 FE AT LARSBR AN i) S AR 45 L
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15.7 Dead Zone F=4:%2

Dead-Zone =432 PWM FIFEREHI Ko %, IXATHRELLI I 18815 5% P 1 B 4% TR0 — N [r) 22
XA 1] 22 AT DL G AN Yo% R I B T Je B2 AR D s TR . PWMO 2 R 461 PWM {55, nPWMO Nl
£ PWM 55 8. WK Dead-Zone i fffE, W PWMO 5 nPWMO &4 T PWMO_DzZ &5
nPWMO_DZ . ifi . nPWMO / nPWMO_DZ &t PWML #iti ). 7 NIEEK Dead-Zonekt# I,
PWMO_DZ 5 nPWMO0_DZ A& [EHIF .

nPtRAD L

Deadzaona
Interyal > |‘_

PAMO_DZ

MPYM0_DZ U7

Figure 15-7 : The Wave Form When a Dead Zone Feature is Enabled

15.8 Dead Zone NH
PWM Dead-ZoneI #8 K 4 48 FAE - e U HyR IR sh |, Kot N

D

+—
. 3 [
* «— >
[
Figure 15-8

1. PWM #ith L BH ON/OFF FifiRAs, HEA)ZHRAKHESEON RE. HIEEOFF RERZO.

2. WHRFEMANT, ON KR EAD, A4 PWM “FHIHEV = (DIT)*A. #h)idi, AT D= AT 7S
0~A.
TEVIHIN R RIERS, T 5 RSk R Bk =g S . — RS, AEIF R N4KHZ~8KHzZ,
Sk KB IEN 2, KRR DIk S r= 5. ATCAWR I AR S Hu ], A4 TR R
FAR LR TR 2% -
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— MR 7, PWM D)3 HER 17 Bean 51 s

OVDD
P
P+ % & Load

= -
Pt S
O-vDD

Figure 15-9

1. AEAPIAS S A P L iR o Y, AR A 7 R T DLk R A 0 AR A AR .
2. PWM F5RAIESAPIMIRES . PWM+ #il IE YR F@ A T8, PWM- #2641 f 5 5l 5 T .
3. DRy MR IR T

P=OFF / N=OFF : separate Load & power.

P=ON / N=OFF : Load connects to positive power.

P=OFF / N=ON : Load connects to negative power.
P=ON / N=ON : short power & burn out power driver.

5

AL, PWM+ 5 PWM- ZEAKMK, ZATTREFN$IT K. {H2% EFpower MOS (1% S5,
55 A S0 P LIS 8] K T AR T R RIS TR], - DA AT RE A RN Il AR DL, X & B DL TR 45 R

1) KA 0l 3 EURE A be
2) I 1) S A VEIREN S A AN LRSS, (H R e I 18] H R AT S5 2 A R AR G S

JIT EAPWM f ] ri i 0 2338 4 LA _E 16 L -

P+ | [ l [,

PN ] 1 —1 .,

Switching Protection [ 1] O 1] o
Figure 15-10

4. FA L, PWM- 2 PWM+ [f)&AH.
5. fEUMIEE], DB AN AR FER NOFF WPIRAS, X AR AS R k30 b A RE v, AT RERR 2 lus ~ 4us.
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16. HBITRLRHETT

16.1 SPI Master g
RA8889 7t SPI fE#idds 1, K2 rl DAL L3k 58U, HRATHIR [SCK] &Fxf i % AT HUR & 22 )8
AL S5HURE, master 27F clock edge A2 #A B AH 515 B LML slave B4 S MEE. 7E SPI %
#7745 L, CPOL 5 CPHA 5 4 Rl Bl 7y AT ki %, 1M master 5 slave ¥ & W AUHRIETE R —4
IR T

SCK (CPOL=M) L
SCK (CPOL=1) S T

= e e e e o e o e e o e
s S e S e A S
Figure 16-1

Transmitting data bytes
HEREFAAER GG, SPI ALK AR . IR B it 7 U 8B S N [SPIDR] & /23,
5 N\ SPIDR (¥ schr ER—ENEFA 16 MNAEE K FIFO #Fk A Write FIFO. &5 A IEHE 2 1 i Write
FIFO ] data byte. 4 SS_ACTIVE # ¥/ 1 3 H. FIFO RN &KL T, RA8889 2K ik 455 A\ Write FIFO
R TT it 4 Slave.

Receiving data bytes

PSR S AR IR B R FIN PR AR o AR IR SRR BRI BRI R . R R SR U B
LA T 23 A I E] Write FIFO i, iX 23724 SPIARSR I BIAE, Ul & Ak 2 Fa HT 1 [m] it 23 Pe s 8 dls
UAEERAE R, IR BE S AE Read FIFO H1. Read FIFO 5 Write FIFO JEMIXT B[, /& — M
LR 16 NMAE FIFO. FIFO W2 AT LA [SPDR] Zif7#sH i3 .

FIFO Overrun
T & Write FIFO i& /& Read FIFO #&f# ] circular memories % — AN TERRHl KN A7 . 247E FIFO &
LR ILT, BEA FIFO MAals & & fids i H s . 2 h[SPDR]# /74 5 A\ Write FIFO U1 30E &
Overflow i, #ioxid AR s R, A SPI B &A=& & P mA R, mRREEAN
FIFO [k -

3 3
2 5 2
1 Towe |1
wel 0 [RP 4 |RrRP
WP =FIFO Whte Pointer
RP =FIFD Read Pointer
Figure 16-2
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WA —F I LE AL Write 200X . #5724 [SS_ACTIVE] &N 0, Litf Read FIFO i&j& Write FIFO
o2 . Read FIFO overruns "I RESH /NI E, Filie SPI bus Rk f e AR L, dnfeimi
45 DAC. T4 (R H20 2 o7 LAk 2086, Fi52 | Read FIFO overruns /2 BB E 1. 4tk SPI #fdH
TETAL IR S RCEE, 4 Read FIFO X5 /2 R E Y, THH H AT RFIFO WA IR FEE R 77752 dummy
read FI% H 25T £ 4%i% transmitted B Ll 16 BUAX %K.

2 . WRTE Read FIFO %A THITEIL T, 67 16 R € &% il overwritten, [RILAESFZIR 16 R
Z R EfN Read FIFO f& A & 25K

RA8889 37 #F ¥ ' i 47 HR [N A2 busO (xsck, xmosi, xmiso, xmsio2, xmsio3) Ll & busl (xspil_sck,
xspil_msio0, xspil_msiol, xspil_msio2, xpsil_msio3). fEREIEZEMEEE 2 m, 1 Ni% %% E 515
# [C5h] Bit7(SPI master bus select) SkiE#H TP AAL busO(xsck, xmosi, xmiso, xmsio2, xmsio3) &%,

busl (xspil_sck, xspil_msio0, xspil_msiol, xspil_msio2, xpsil_msio3)

REG_WR ('hC5, 8'h00); //Select bus0, rx register rising edge latch data
REG_WR ('hBB, 8'h1f); //Divisor, configure SPI clock frequency
REG_WR ('hB9, 8'b0001_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirgen, cpol, cpha}, nSS
low
REG_WR ('hB8, 8'h55); // TX
REG_WR ('hB8, 8'haa); // TX
REG_WR ('hB8, 8'h87); // TX
REG_WR ('hB8, 8'h78); // TX
wait (xintr);
REG_RD ('hBA, acc);
while (acc != 8'h84) begin
$display ("wait for FIFO empty ...");
REG_RD ('hBA, acc);
end
REG_WR ('hBA, 8'h04); /I clear interrupt flag
REG_RD ('hB8, 8'h55); // RX
REG_RD ('hB8, 8'haa); // RX
REG_RD ('hB8, 8'h87); // RX
REG_RD ('hB8, 8'h78); // RX
REG_WR ('hB9, 8'b0000_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirqgen, emtirgen, cpol, cpha}, nSS
high.
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16.2 EBATINFEREH BT

RA8889 4 7 SPI master 4% [, I D e 3= 224 1 AMTIANE/IROM, LA 4-BUS (Normal Read)
5-BUS (FAST Read). Dual mode 0. Dual mode 1 5 Mode 0/Mode 3. [NA7/ROM Zh#gal LA ¢ 7t 5
DMA #EA . U RIS AN K N AF/ROM fifi A7 (73X 7 1) bitmap &S0, RA8889 SCF I 4k
TR -SRI A F @ TR . DMA iR RSN TN A7 4711 2 DMA (Direct Memory Access) HI5i#E,
T H AR RS, A A T LU A DMA PR S 7R B3 b I A7 A% 08 22 s A7 o TR A b B R A 75 2 MPU
AL .

XnSFCSO [
XnSFCS1 (0 oo
n v " Flash/ROM_0 | cso
XSCK
XMOSI G— BUSO
XMISO Flash/ROM_1 cs1
XMSIO2
XMSI03 DMA/ GT Font
SPI_BUSO
XnSF CS 2
XnSF CS 3
| Flash/ROM_2 BUSI
XSPI1_SCK — cs2
XSPI1_MSIO0
XSPILMSIOL | g pom 3| BUST
XSPI1_MSIO2 a— €53
XSPI1_MSIO3
RA8889 RS JPEG/AVI/BMP

Figure 16-3 : RA8889 Serial Flash/ROM System
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KT INAFROM A & T, 1§ 5% T &

Table 16-1 : Read Command Code & Behavior Selection

REG [B7h] BIT[3:0] Read Command code

Ix U A45— 03h
000xb TR BOESE, NfFE % RA8889 [ i AN xmiso 5| .
76 bt 5 B TR AN 7 S R

1x BBy 4f%— 0Bh
010xb PR B EUE E (fast read), N7 42 RA8889 %3k #ii AN xmiso 5| il
TEHLME S B ) 2 8 A2

1x R4S - 1Bh
1x0xb FE I BUE R, NAE 4 RA8889 IR Ny xmiso 5|,
bt 5¥dER <F 16 M.

2x BB 45— 3Bh
xx10b INAFZ RA8889 Hiimti N\ 7 s s N, HA 51BN xmiso 5 xmosi.
EHE 5 %R R 22 8 AN AW (mode 0).

REG [B6h] BIT[7:6] Read Command code
4x BELAT4hY - 6Bh.
01lb RAB8889 [t hil-fa i 5 Hdl i N\ & A2 f 2, LA H i i A\ 5110 xmiso 55 xmosi

5 xsio2 5 xsio3.

4x EL AR — EBh.
10b RA8889 [t hitfar i 5 & d i N B v Ac a0, HA % A 51 A xmiso 5 xmosi
5 xsio2 5 xsio3.

XnSFCS
XSCK(MopE3) LI LI LI LT LI LT LIl
xsckmobeo) LI LI LI LML LI

XNOSI (D
XMISO XX OO—

Figure 16-4 : Mode 0 and Mode 3 Protocol
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— 8T —sle—— 24T/32T —ke—8T —sle—8T —» ;
XnSFCS i E |
xsck  _ [UIIUUIUIUINIL TUUUUTUUUUUU U UwuneEe——
XMOSI S O03h K AdAr[230F X

. | Addr [31:0] _ g
XMISO : : DO : D1 D2

If REG[B7h] Bit 5 set to 0, Then Addr state will be 24T
If REG[B7h] Bit 5 set to 1, Then Addr state will be 32T

Figure 16-5: Normal Read Command

e 8T e 24T/32T — 8T —u 8T —

XnsFcs | |
XSCK | A — T
XMOSI W O0Bh W Addr[23:0F )« Dummy ' !

Addr [31:0]

xuiso | | - e

If REG[B7h] Bit 5 set to 0, Then Addr state will be 24T
If REG[B7h] Bit 5 set to 1, Then Addr state will be 32T

Figure 16-6 : Fast Read Command
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e 8T —le——24T/32T— 8T —4T 4T (4T {4T

XnSFCS i I N N
XSCK AR R 00 g A
xmMosl T i 3BR Ok Adar[23.0]7 D0 :

Addr [31:0]

XMISO

If REG[B7h] Bit 5 setting 0, Then Addr
state will be 24T

If REG[B7h] Bit5 setting 1, Then Addr

)

SFDI @@@
state will be 32T SFDO @@@@

Figure 16-7 : Dual Output Read Command Mode 0

8T —sle—24T32T —s gT —ELIEAL

xMosl K eBh X Addr[23:0§ ) Dummy
| i Addr [31:0] |

XMISO

XMSIO2

XMSIO3

If REG[B7h] Bit 5 set to 0, Then Addr state will be 24T
If REG[B7h] Bit 5 set to 1, Then Addr state will be 32T

Figure 16-8 : Quad Mode Read (6B)
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COMMAND ADDRESS DUMMY DO D1 ...Dn
PANMELIRTINEAR

— 8T —«——24T/32T —&

o NN UL

XMOSI >< EBh >§<A20 A16 -+ AB A4 AD
E | A28 A24 +e+ AB A4 AO

XMISO : C A21 A17 === A9 A5 Al
: | A20A25 -+ A9 A5 AL

XMSIO2 K A22 A18 +++ A10 A6 A2
: ! A30A26 *=-A10A6A2 ! : : :
XMSIO3 : C A23 A19 --- A1l A7 A3
: | A31A27 »+-A11 A7 A3 ! : : :

If REG[B7h] Bit 5 set to 0, Then Addr state will be 24T
If REG[B7h] Bit 5 set to 1, Then Addr state will be 32T

Figure 16-9 : Quad Mode Read (EB)
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16.2.1  SPI Master #J#Etk

XnSFCSO [(—
XnSFCS1 | < gp| Device_0 BUSO
€S0
XSCK
XMOSI y— BUSO
XMISO SP| Device_1 co1
XMSIO2
XMSIO3
SPI_BUS 0
SPI Master
XnSF CS 2
XnSFCS 3
| sPIDevice_2 | BYST
XSPI1_SCK , cs2
XSPI1_MSIO0
XSPIL_MSIOL () Pl Device 3 | BYS!
XSPI1_MSI02 5 - CS3
XSPI1_MSIO3
RA8889 SPI_BUS 1

Figure 16-10
16.2.2  AMEREITFES ROM

RA8889 £ 1 L FFEIMAMBF AT ROM, 1] LUK ZFh#fF 5 N E/RNAF. T RA8889 it ALE M F1F ROM
850 GT21L16TIW/GT21H16TIW, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z,
5 GT30L32S4W/GT30H32S4W, XEEFHAE T 16X16. 24X24. 32X32 5 AR I FFF R/ o

AN ER TS ES T 3 MARMGmL T, 1 byte/2bytes/4bytes [igufd 7=, Ui WIT:

1byte “fFt%— ASCII code for all Character ROMs.

2~4bytes Jofid—11 GT30L24M1Z ) GB18030 [ 4ifid /7 3.

2bytes FAitd+2bytes & 5| - R A HE GT30L16U2W [ Uni-code 1 H
HeF K SN 2bytes.

P 0 Dp PR

FEAL FHANEZFF ROM I, {3 I3 S0 W Z0E 1 A m A AN o TS0 T- VR ) 2 A5 ) 5 7 B0 7 2, 1 i
FESTHFAP

THIE R GT30L16U2W #Lk% 15, uni-code F AL 75 % 5341 2% “ZFindex Table” Kit% ROM £tk .
U A% FH 4 N UNI-CODE {7 £ 4 7i E & 00A1h~33D5h 1¥, E76Ch~FFESh, X & —MRREk 1 4 fid i
B, TEHMIMG 2bytes FF5 (high byte first) k2% 2| “ZFindex table” il H 4l HE
UNICODE #sfidii [l A T &N/ %, KT HIEMM U, 1§2% GT30L16U2W Ktk 1.

7 fn SAE & 44 ] GT30L16U2W J-4ii X UNI-CODE #4754 (00A2), K4 H: i [ 7E 00A1h~33D5h
Z 18], #RJE MPU 2S5 N4 2 bytes LAt 5] ZFindex table 45 R8889 1AL S 1) 7 4+ k-«
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1st Byte 00h

2nd Byte A2h

3rd Byte 00h ZFindex MSB
4th Byte 01h ZFindex LSB

Figure 16-11 : Uni-Code Zfindex

RA8889 AN 717 ROM M A L £ Ar A7 e, 3K 7T ASR LA & W] LA BE 3 2 RAT & M ROM 1
P BASCTHIRE PR B a0 T 18

Text Mode l
; GT Charact
REGIO3N B12] =1 control REG [CFH]
Serial flash l
controller REG [B7h] Memory Data
l Write REG [04h]
le
Serial flash

controller REG [BBh]

Not Full
Font control
Register 0 [CCh] Write Font Code

Font control

Register 1 [CDh] - No finish
1
ooy
@ Busy
Idle
‘ END ]

Figure 16-12 : External Character ROM Programming Procedure
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16.2.3

SHERERATHE ROM

HMERIAAEIROM AT AR AN A RS SRR, 64 f vT LALE R TEAR 20T {58 DMA (Direct Memory Access)f7Hl.
HATINAFIROM ] B4 /E 2 DMA IhRERKIE N, 1 NAF/ROM Rl #E A KSR AF AR . AT NAF/ROM
N A L iR SDRAM Bt X —2. INAF/ROM B A% Xl T

8bpp data
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | R/ R,% R, G/ [ G | B | B:® [0000h [ R | R | R® | G | G | G | By | Bef
0003h | R4 R3® R Gs/ G4b G | B | B [ 0002h | R | RP | RS | G | Gf | GP | By | Bf
0005h | Rs Rs® Rs® Gs’ Gs® Gs° | Bs’ | Bs® [ 0004h [ Ry | R | R® | Ga7 | Gf | G&° | B’ | B
0007h | R/ R/ R/ G/ G G | B7 | B [0006h | R/ | R | R® | G&” | Ge® | G® | Bs’ | Be®
0009h | R¢ Ro® Ro® Go/ Ggb G’ | Be | B [ 0008h | R’ | Re® | Re® | Go” | G&f | G&° | B’ | Bg®
000Bh Rn7 Rnﬁ R115 G’ (3'116 Gu® Blo7 Blo6 000Ah R107 R106 RlOS Gio’ GmG Gio® B1o7 BmG

16bpp data
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h [ Ry Ro® Ro® Ro* Ro® Go | G | G [ 0000h | G* | G® | G2 [ Be | B | B | Bo* | BS®
0003h | R/ R,5 R,5 R.* R,3 Gy [ G5 | G5 [0002h | G | G3 | G2 | B | BS | BS | B4 | B8
0005h | Ry R,® R.° R,* R Gy | Gf | G5 [0004h | G | G2 | G2 | B | B | BS | B | BB
0007h | Ry Rs® R3° Rs* Rs® Gy’ | Gf | G [ 0006h | G*# | G® | G2 | B | Bsf | B | Bs#* | Bs®
0009h | R/ R.8 R4S R4 R Gs | G | G5 [ 0008h | G&4 | G2 | G2 | B | B | BS | B# | B2
000Bh | R¢/ Rs® Rs® Rs* Rs3 Gs | G5 | G° [ 000Ah | Gs* | G* | Gs2 | B’ | Bs® | BsS | Bs* | Bs®

24bpp data
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
OOOlh Go7 Go6 Gos Go4 Go3 Goz Gol GOO OOOOh Bo7 Boe BOS Bo4 BOS Boz Bol Boo
0003h | B, B,° B.° B.* B3 B2 Bt | B® [ 0002h | R/ | R® | R® | Re* | R® | R? | Rot | R
0005h | R/ R,5 R,5 R:* RE R;2 Rt | R°® [0004h | G7 | Gf | G5 | G4 | GB [ G2 [ Gt [ G°
0007h | Gy [ G? G [% G2 | G2 | GP [0006h | ByY [ B | BS | B | B2 | B2 | B [ BY
0009h | B B® Bs® Bs* B3 B2 Bt | B2 [ 0008h | R | RP | RS | RA | R2 | R2 | Rt | RY®
000Bh | Rs/ R3b R3® Ra* R33 R32 Rs: | R [ 000Ah | Go7 | Gsf | G55 | Ga* | GB | G2 | Gt | Go°

DMA A FH & 7T LA (0 58 8 5 13 K B s SiU R I AE P . 76 RA8889 1 DMA [ — SR it & 4
ERIIINAE/IROM. Xif T DMA 5 P %8m0 75 2, linear #8305 block #5538, X 7T LLFR (L4 P 2 4R 478 o7
FISE IR . 1 DMA #4315 H 2 7E SR WA TAEE A, AR 77 E N — byte — A byte (K i
HAMBINAFIROM fEIA 2 IR NAFH . 7E DMA SElifEiR 5, RA8889 2Kt —A> i LASRIE E 40, %

TR ERAE, ESH THIET.

16.2.3.1 LT WEER WA RSN R 1T HHE ROM

DMA linear HEX#E(H FHTER AT INAE ) CGRAM {41545 SDRAM, i bl TAE & 1) R DA 20 15 E &
8bpp, 155 Figure 16-13.
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Serial Flash SDRAM

Figure 16-13
16.2.3.2 XPMEX T MERENFFISMER B AITHIE ROM
DX e X 0 B A A7 A7 B SR AT AR S R Bt 1A b BR A S A B LA Pixel JyFEA BT, 1

Z2 N I AR AR 1A

Serial Flash SDRAM

Figure 16-14 : DMA Function
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'

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

: i

DMA source start address

Linear or Block Mode

REG [BCh]~[BFh] REG[5Eh]Bt[2]
DMA source picture Serial flash control REG
Width REG [CAh]~[CBh] [B7h]
destination start address DMA Enable REG [B6h]
REG [50h]~[53h] Bit[0] = 1

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

¢ Check REG [B6h]
Destination X,Y REG .
[COh]~[C3h] Bit[0]
DMA process width high
[C6h]~[C9h] END

|
Figure 16-15 : Enable DMA Procedure — Check Flag
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RAIO"

REG[03h] Bit[7] = 0

START Color depth Write Clear Interrupt
l REG[5Eh]BIt[1:0] REG [0Ch] Bit[2] = 1
DMA source start address Linear or Block Mode [ END ]
REG [BCthBFh] REGISEBIt[2]
DMA source picture l
Serial flash control REG
Width REG [CAh]~[CBh] [B7h]
Destination start address Interrupt Enable
REG [5(1h]~[53h] REG [0BhBit[2] = 1
Destination image
width REG [54h]~[55h] REG [B6h] Bit[0] = 1
Destination X,Y REG <
[COh]~[C3h] REG[03h] Hardware
l Bit[7] Interrupt
DMA process width high 0 Active low
[Ceh]~[Con] 1 Active high
Figure 16-16 : DMA Enable Procedure — Check Hardware Interrupt pin -1
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RAIO"

REG[03h] Bit[7] = 1

[ START Color depth Write Clear Interrupt
l REGI[5Eh]BIt[1:0] REG [0Ch] Bit[2] = 1
DMA source start address Linear or Block Mode [ ]
END
REG [BCh~[BFh] REG[SEN]BIt[2]
DMA source picture Serial flash control REG
Width REG [CAh]~[CBh] [B7h]
Destination start address Interrupt Enable
REG [50h]~[53n] REG [0Bh]Bit[2] = 1
Destination image
width REG [54h]~[55h] REG [B6h] Bit[0] = 1
Destination X,Y REG <
[COh]~[C3h]
REG[03h] Hardware
l Bit[7] Interrupt
DMA process width high 0 Active low
[CBh]~[C9h]
| 1 Active high

Figure 16-17 : DMA Enable Procedure —Check Hardware Interrupt pin -2

16.2.3.3 IDEC IhfE

IDEC Dhfg £ BN T LSRR MDU, i FH 35 25 2248 Fl MDU @423 58 IDEC MKk Z2 /745, . IDEC

AT INAE 3 HAY 3 FF Quad mode. #5% IDEC %12 Chatper 18 B RS #0152 flow-chart.
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16.3 1IC Master Byt

IIC Master & XX M B AT 0, XA T A N ik S48 8dE . H3CHF 100K bps 5 400K bps
. T2 IIC Master XSCL 3 AT

XSCL = CCLK / (5*(Pre-scale + 2))
%44): 4N XSCL /& 100 KHz Jf H CCLK /& 100 MHz, Hi4 pre-scalar (REG[E5h] & REG[E6h]) w42l 15
i 200.7£ Master 5 Slave 1] {5 15 42 48 i XSCL 35 & [F2E 9, LA Bytes A7 . 514 byte /2 8-bit,
XfEEAS XSDA bit #AFHXT R —A XSCL, Jf HAR%i th MSB JHahfkf, fE&1 byte JFHiaA —4
acknowledge bit f&i% . FFA™ bit #AZ1E XSCL Jyie AT SEpAb 3, [k XSDA R AEfE XSCL % HL P 484,
I H. XSDA @A Z5iE XSCL e HLF- I 2 fa e ARG .

— BRI NC B HEMCRA 4 A0 2
1. Start signal

2. Slave address transfer

3. Data transfer

4. STOP signal

aai] FROM Master TO Slave W/R O:WRITE, 1:READ
[ ] From Slave TO Master AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE
Figure 16-18
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#l 1. 5 1 Byte FERHL E

Enable 12CM Enable
REG[01h] Bit 2

'

Enable 12CM Interrupt
REG[0Bh] Bit 5

!

( )

Set prescale registers to specify XSCL rate
REG[E5h] & REG[E6h]

|

Write slave address and wr bit to
Transmit Register
REG[ET7h]

A J/

!

( )

Generate start command and write command
REG[E9h] Bit 7 & Bit 4

A

Wait for interrupt or
Transmitting in processing
REG[EAh] Bit1

Read Received acknowledge from slave
REG[EAh] Bit 7

Write Date to Transmit Register
REGI[E7h]

- J/

!

( )

Generate write command and stop command
REG[E9h] Bit 4 & Bit 6

Wait for interrupt or
Transmitting in processing
REG[EAh] Bit 1

Finish

Figure 16-19 : Flow for Write 1 Byte Data to Slave

|
|
|
|
: MSB
|
|
|

Example : Write a byte 0xB4 to slave and slave address is 0x01

Figure 16-20 : Waveform for Write 1 Byte Data to Slave
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Bl 2. \it& Bk 1 Byte $i3E

Enable I2CM Enable
REG[01h] Bit 2

!

Enable I2CM Interrupt
REG[0Bh] Bit 5

|

Set prescale registers to specify XSCL rate
REG[E5h] & REG[E6h]

l

Write slave address and rd bit to
Transmit Register
REG[ET7h]

A J/

!

4 N\

Generate start command and write command
REG[E9h] Bit 7 & Bit 4

Wait for interrupt or
Transmitting in processing
REG[EAh] Bit 1

NACK

Read Received acknowledge from slave
REG[EAh] Bit 7

enerate read command, ack/nack command
and stop command
REG[E9h] Bit 5, Bit 3and Bit 6

Wait for interrupt or
Transmitting in processing
REG[EAh] Bit 1

Read data from
I12CM Master Received Register
REGI[ES8h]

Figure 16-21 : Flow for Read 1 Byte Data from Slave

MSB

Example : Read a byte 0xB4 from slave and slave address is 0x01

Figure 16-22 : Waveform for Read 1 Byte Data from Slave
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17. @R

S I S O P U AR 1B 0 K 2 R PR OR DI g 1 2 o XA Th e vT LASR (kB 5 N, Figure 17-1
BRI S A IS N B . RAB889 VI NIAMAR HL I 755K,  CL4eE KIN[4:0] ST Hif.

KINg: sSSP TS SR N
KIN3
| KIN2
KIN1
KINO
Column #
RA8889
KOUTD ~
| Y Y Y N
KOUTI Row# + > +++
p Y Y Y N
KOUT2 ~§r ~Rr ~§r “Br
p Y Y, Y N
KOUT3 ~§r ~Rr ~§r ~Rr
p Y Y, . N
KOUT4 ~§r ~§r B “Br
p Y Y, - N

Figure 17-1 : Key-Pad Application

17.1  @RP#EERETR
RABB889 it 4= i 4 il 4 I RF sl
B S 5X5 HEALAERE
Key-Scan HAT A] FE 5 4 [ F HE AR 5 BORE I i)
A T B PR e B ]
HFZ AN AL . R PR 2 AP R Y 3 AN (1R 3 T4 R B A2 907 HE1)
A A A R e TR R 4
KSCR R AR 27788, XA A28 FITE TR I B VEIRAS,  nEURER a) L EUREATIE |
R TF5 2 Fdad% At nT L& P k5 5. /F KSCR2 bitl~0 43¢ H % st H .
SR JE A T LA I S H KSDR 5 2 4205

o~ w Do

& “Normal key” JEfE LLHURERS (A N BE il B W AR N &1 4% T84T . “Long Key” N2 7R K dL BR L
BEFIN S A A0S M I T 4847 M. 5874 "Normal Key" 44574 “Long Key”, I 78 FLe v ]
IR

Table 17-1 /&7E "Nnomal Key” T4 SEERFEFEIIXN N, 4% F L0 S 97 7E KSDRO~2. M 2K
I )2 R ek, R A4 “Long Key”, TiAHS Y 7E Table 17-2.
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Table 17-1: Key Code Mapping Table (Normal Key)
Kin0O | Kinl | Kin2 | Kin3 | Kin4
Kout0 | 00h | 01h | 02h | 03h | O4h
Koutl | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

Table 17-2: Key Code Mapping Table (Long Key)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Koutl | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | Alh | A2h | A3h | Adh
Kout3 | BOh | Bih | B2h | B3h | B4h
Kout4 | COh | C1h | C2h | C3h | C4h

MR 2N, B2 H AR S A7 KSDRO, KSDR1 5 KSDR2 = ANS A8, s g i A7 1 77 =0
St i B R E UL S O, SR I e, 1S T AT
TEFH [R5} (8] 3% T #8265 0x34, 0x00 and 0x22, 7F KSDRO~2 fif {77 i

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

PA_E PSR B A F s A R R

Table 17-3 : Key-Scan Relative Registers

Reg. Bit_Num | Description Reference
Bit 6 Long Key Enable bit
KSCR1 Bit [5:4] Key-Scan sampling times setting REG[FBh]

Bit [2:0] Key-Scan scan frequency setting
Bit [7] Key-Scan Wakeup Function Enable Bit

KSCR2 Bit [3:2] long key timing adjustment REGI[FCh]
Bit [1:0] The number of key hit

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

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

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

il REHE AL A DI e (Key-Scan), A& 7T LLE AR 217 ik R a4 iR

1) Software check method: % Key-scan KIRA i (status), RAAHZEHIL .
2) Hardware check method: IR 1S K& 15 f B 14 T o

RAIO TECHNOLOGY INC. 153/255 www.raio.com.tw



RAIO" RA8889

Character/Graphic TFT LCD Controller

ARBUEFPIWTERE (INTEN bit[3]) o8 1, ACAfA8EAT YL T gt £ . 124 £, Key-scan
PR IRE (bit[3] of INTF) Kiky 1, oAl F Al ik, {4 £ 35 USRS I 6 207 Bk b IR A b
M BLJE A 2 B A

A, RA8889 7E4 Hitk i N % Fi“Key-stroke wakeup 7, &M E 5E G, ATl 128k i & #57 LLE RA8889
PH R AR AR QA M i . S TS SN EEEEAE, MPU B DUE I SRR e 25610 RA8889 I I & 5774 .

LAb 7Y A 2 R 5 1€ A B A R

1. BTk

Enable Key Scan (KS)
(REG[01]1B5=1)

l
v

Check REG[0Ch]
B3 =1

Execute Function

Clear KS status
(REG [0Ch] B3 = 0}

Read Key Press Number
Read Key Code —

REG [FDh],

REG [FEh],

REG [FFh]

Figure 17-2 : Key-Scan Flowchart for Software Polling
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2. TR

l

Enable Key Scan (KS)
(REG [01h] BS = 1)

Check KS status
{REG[OCh] B3 = ?)

Enable KS INT Mask
{REG[OBh] B3 = 1)

Other INT Functions

Read Key Press Number

: Read Key Code
! Ext INT Event i REG[FDh],REG[FEh] REG[FFh]
_________________________ >
Execute Functions
; | |
Other Functions : Clear KS status
REG[0OCh] B3

| ! ISR Termination *

Figure 17-3 : Key-Scan for Hardware Interrupt

17.2 BRI

Column# (KIN#)
co ©C1 Ccz C3 4

RO @ 02h | 03h | 04n
g1 | 100 [tk @13h 14h

R2 | 20h | 21h | 22h | 23h | 24h

r3 | 300 | 31k @@ 34h

Figure 17-4

Rows# (KOUT#)

R 3 AMZHELL 907 U7 AUE TR, Rl MG siE e, e s iERE RN
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18. ARG E T(MDU)

RA8889 7 FF 1A i B ot » 4% JPEG (ISO/IEC 10918-1 Baseline profile » YUV444 » YUV422 »
YUV420 > YUV400 » WA B B A kg% ) > BMP (raw data) F1 AVI (motion jpeg) ¥ - RA8889 1]
PLEZIX oy B =k, IR BN AR RIS A . EAUSIIAER, RAB889 LB, BF
AR ThEE . A 2 S R B R 3B R A7 N A7 b, JRilid %€ IDEC. CANVAS 1 PIP AR (¥%F
A7 as b AbA 2 /R7E LCD Fids b

EHE S5 NHIHtE, 752 % CANVAS MKafrds. H TG RTE PIPL 8¢ PIP2 % b, [RS8 B A 7
AR BT BE5E PIP AHSCRF (785, BEAh, RA8889 iRt Hh bt AT gt B AT AR 75

T,

LAETHATIRINAERE D, 6/ quad mode, ZUZ OIS & T 100MHZ.

2. AVI frame rate T LI/ 30 ~ 29.97 ~ 25~ 24 - 23.97 ~ 20 f115 -

3. PIP [ R b 5 B A 1 ik — 5

4. AVI [ IPG )5 i Al i FE b 202 8 A5 4K

5. 84T A7 IDEC 8 37 45 T~ MR sMAT A SR 25 5

18.1 BB KBS RE

JPG/BMP
SER

FLASH IDEC MEDIA

‘ CTRL - DEC -

Reference CANVAS REG for write SDRAM data

Figure 18-1
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18.2 EBRAESHRE A

Start

A

Using SPI master

function to enable

guad mode in SPI
flash.

A

Using SPI master
function to select
the 3-byte or 4-byte
address modes in
SPI flash.

A

SPI Flash relative
registers for IDEC
PAGE 1:
REG [B6h]
(e.g. PAGE 1:
REG [B6h]=CCh)

PAGE 1:
REG [B7h]
(e.g. PAGE 1:
REG [B7h]=3Ah)

v

IDEC destination
start address
PAGE 1:
REG [CAh]~[CDh]

A

IDEC destination
image width
PAGE 1:
REG [CEh]~[CFh]

A

IDEC destination X-
Y Coordinates
PAGE 1:

REG [COh]~[C3h]

A
IDEC clock divide
PAGE 1:
REG [BBh]
(e.g. PAGE 1:
REG [BBh]=01h)

A

IDEC source start
address
PAGE 1: REG
[BCh]~[BFh]

v

Figure 18-2

IDEC transfer
number
(the image file size)
PAGE 1: REG
[C6h]~[C9h]

4

IDEC start
PAGE 1:
REG [B6h] bit0=1

Check media decoder busy?
GE 1: REG [AOh] bit 6

PA

0:idle

A 4

End

7E : IDEC B2 Media Decoder Unit 1y serial flash $Z¢#i4 1

18.3 AVI HIfERLRE

PIP start address

IDEC
CTRL

MEDIA
DEC

PIP shadow start address page 1 REG[2Eh~31h]

Reference PIP REG for write SDRAM data

RAIO TECHNOLOGY INC.
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18.4 AVI fREHERE

IDEC AVI PIP . IDEC source start
Controller PIP image X-¥ address
Start 8 Coordinates .
PAGE 1: REG REG [34h]~[37h] PAGE 1: REG
[C5h] bit1~0 [BCh]~[BFh]
(e.g. PAGE 1: *
REG [C5h] . ‘ IDEC transfer
Using SPI master bit1~0=00b) PIP window width number
function to enable and height (the AVlfile size)
quad mode in SPI * REG [38h]~[3Bh] PAGE 1: REG
flash. Select configure [C6h]~[Coh]
PIP 1 or 2 window’s %
parameters
PIP window display IDEC start
A REG [10h] X-Y Coordinates PAGE 1:
Using SPI master (e.g. REG[10h]=00h) REG [2Ah]~[2Dh] REG [B6h] bit0 =1
function to select +
the 3-byte or 4-byte v
address modes in PIP window color AVI shadow PIP Y
SPI flash. depth start address
REG [11h] PAGE 1: REG
T en-(s
¢ Check media decoder busy?
SPI Flash relative ‘ PAGE 1: REG [AON] bit 6
registers for IDEC PIP image start Enable PIP window
PAGE 1: addrgess REG [10h] bit7~6
REG [B6h] REG [2Eh]~[31h] (e.g. REG[10h]
(e.g. PAGE 1: bit7~6=10b)
REG [B6h]=CCh) ¥ 0:idle
PAGE 1 : lDECP(;lg(l:Ekld-iVide A 4
REG [B7h] PIP image width REG [BBH] End
(e.g. PAGE 1: REG [32h]~[33h] PAGE 1 -
REG [B7h]=3Ah) (e.g. PAGE1:
REG [BBh]=01h)
Figure 18-4

7E : IDEC B2 Media Decoder Unit 1y serial flash $Z¢#i] 4 1
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19. AHHRER

RA8889 fi I FHEIEIRES, — MRS, H—MREHIRES. BURER ST AR R, R
FerE A B HEEMN Normal. Suspend. Standby. Sleep. £ T I H S A& 7 22 7~ FH & N BOAE % 4.
7 RA8889 i N\ A HIIR N, RA8889 [ LCD & MG Afmth 55, MR N & fiaaT, foereft R4 b
%} LCD #ifi display off B¢ power off &1, L4 LCD Ak ik .

19.1 —BRE
19.1.1  FRAEREER
i 2R CPLL. MPLL. SPLL W€ Gl K A A7 el . T8 FH 2 b 046 A PLL AR E, XA
PLIZE IS 77 A7 7% 01h bit[7]45 51 PLL Sl 2 B Aa0E

19.2 HHBERE
19.2.1  FEERER

THEEIRE S, B MR (RGWR .. WAAMR, HfiR) RS E.
N BEIRAS 20 PR
i E A HR O AR
i BEAE BB ECRAE(BOE F A4 DFh bit[7]4 1).
ii. SDRAM <= H 3t power down 5 x0Ek F A, X 2 R4 % F73% EOh bit7 MI#sE (&
EOh bit [7] 24 0, JI7E RA8889 it A4 HilE Ui}, SDRAM £ power down; #J&1%7E EOh bit 7
1, £ RA8889 it N4 Hifixif, SDRAM 23t A\ B FmIH . )
iv.  PEBEELSHENBEIRFL (sleep state).
V. BRERNAEAIER SRR
vi. Ul RGUR H CPLL Sy OSC.
vii. 2R MPU #:H52 9F 5142 1, JIE4 RA8889 2x {545 OSC, Wik MPU I/F £ #17#H:11, 4 RA8889
4151k OSC.
viii. KMFTA PLL [#HJE(CPLL/SPLL/MPLL).
ix. fEHFERERE AT power saving 7, FfHEERAAERK 1, XA AR RABBBI CL4& N
TR,
AR BRERXE AR, AR IR AR .
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(] B FRAE R B A T

(I power saving state (¥ DFh bit[7] as 0).
W TEREARAE X OSC #lifs 1k T, LA {ffE OSC.
VI 2405145y OSC.

iv.  [E5 4 PLL (CPLL/SPLL/MPLL).

V. UIRFTH FIRCR(RGR . AR, FHESER) N PLL AR,

vi. R ER ARSI 85 1) power saving bit I L2545 bit 284 0.
19.2.2 ARERIER

FERIRAE (suspend mode) 2K, R, WAAMER ., FHHRGSIFIE, JFHAFBERE Y]
#: 3] OSC #i%.
BEARIRAE R0 BT

i.
ii.
iii.
iv.
V.
Vi.

Vii.

viii.

MR OSC S & 5 A& ) SDRAM il H7 %
W4 A suspend mode.

N HEBEA (552 DFh bit[7] 8 1).

P L ARER K (suspend state).

H B ZE RE R A2

H 31 2 e 5 W AE S i PLL 4224 OSC.
HZh2ERE RGN

{7 OSC #47.

KM A I PLL 5 (CPLL/SPLL/MPLL).

i F E A EOIRAS T /748 16 power saving bit Jf HAEFF 8 1, X LLHifR RA8889 L& HE NA
B

Y AR AR EFH RS, AR R R RN .

[l R AERL AP BT

i.
i.
iii.
iv.
V.

Vi.

= JF power saving state (¥ & DFh bit[7] as 0).

WERAERIRBL OSC #ef= 1k T, N AZi#EffiFE OSC.

Vi Z G540 % 5 OSC.

6] & i 45 1) PLL (CPLL/SPLL/MPLL).

VI A % (RGIFE . WA FHHIE) Jy PLL S,
18 A 2R S A AE 25 11 power saving bit Jf H.264F bit 424 0.
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19.2.3 Standby =R

N standby U5, REGUINE GHEMRME SWF L, AR N2 485 MPLL clock #2t.
HEN standby P IR UT:

i BoEA BB standby .

i.  HEAEHEEA (%E DFh bit[7] as 1).

ji.  NEBHEEEA standby 3,

iv.  AERERRRE .

v. VR RGHEK OSC, I HYERF N AE% 2 tH MPLL clock #24H.

vi.  REF OSC $AT.

vii.  4EFERTA I PLL 7ESDVEIRAS DU PLis R &

viii. AR A A7 45 (1) power saving bit JF HAER4 8 1, X4 PAfifr RA8889 L& it N HL
B

P HNE B R RE S, (EREED R R EEZ R

[ B bR AE AR ) A SR A0 R
i.  EJF power saving state (% & DFh bit[7] as 0).
i VIR GER SRy PLL JiE.,
i, R EIREFAAEH power saving bit H H.Z£F bit 454 0,

19.3 EJFEEALERR

Item | Normal State Power Saving State
Normal mode Standby mode Suspend mode Sleep mode
Serial Parallel Serial Parallel Serial
PLL enable Parallel MPU MPU MPU MPU MPU MPU
MCLK MPLL clock MPLL clock Mztt osC 0OsC stop stop
CCLK CPLL clock osC OSC stop 0OSC stop 0OsC
PCLK SPLL clock stop stop stop stop stop stop
CPLL On On On Off Off Off Off
MPLL On On On Off Off Off Off
SPLL On On On Off Off Off Off
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20. HFfFARUH
£ RAB889 1 & i L4t 4 PR XA A, 17 RABBBO 7 f7#% 1 S il /& i i X L6 Ja A ZH 1) . RABB89
AE—MREFHEREUZ MRS FFS . RETAE T LUE DR TR PR O, A 52 Ha .
M52 A7 7] LLiZId “Command Write” J&3U15 “Data Write” & 1] 25 2 i) 48 K& 73 H) Th BE
“Command Write” f& & & FasfiHlik (register number), 3% “Data Write” J&mk v LUK EE 5 N & 17 2%
W MEERIR T M A AT AR B, RS 1% “Command Write” W, A5 “Data read” J&
WKL EUEE . “Command Write” & BE A7 A7 43tihl, “Data Read” & i3 HUE A7 445 -

Table 20-1 : Host Cycle Type

MPU_8080 MPU_6800
Cycle Type | XnCS | XAD (TR [ XRD TR Description
EN RnW EN RnW
COVT/H)[Z‘”d 0 0 1 0 1 0 Register number write cycle
SthngS 0 0 0 1 1 1 Status read cycle

Corresponding Register

Data Write 0 1 1 0 1 0 data/Memory data write cycle
following the Command Write cycle.
Corresponding Register

Data Read 0 1 0 1 1 1 data/Memory data read cycle
following the Command Write cycle.

NS R AR, AT AR LT A A AR S . AR EZ BN 8-bit, X
HOAE B A7 2% 3 B h 2 PR RlR BRME S5 8 1
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

20.1 WREFHE

Status Register (STSR)
Bit Description Default Access

F N AFE Write FIFO full
0: W7F Write FIFO ¥4 full.
7 1: A% Write FIFO £ full. 0 RO
HAEENA Write FIFO ¥4 full 5% F, MPU A #] LS F—4
B=x.

E U N FFE Write FIFO empty

0: A Write FIFO ¥ empty.

6 1: W7F Write FIFO 5 empty. 1 RO
4N 1F Write FIFO J& empty i, MPU #] LS X\ 8bpp #i# 64 M%
#  16bpp ¥4 32 M5 F B 24bpp il 16 ME =
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Bit Description Default Access

FE U AF Read FIFO full
0: 1% Read FIFO ¥ full.
5 1: 417 Read FIFO £ full. 0 RO
4y 77 Read FIFO #2 full i5f, MPU 7] LAizEY 8bpp %4 64 M %
5 16bpp ¥ 32 M5 Z B 24bpp HlE 16 MEE.

T4 A Read FIFO empty

4 0: P17 Read FIFO %% empty. 1 RO
1: } ¥ Read FIFO £ empty.

Core task is busy (fontwr_busy)

U TEASE DY T T A A A AT B AR

BTE. #f5/%. DMA., LR AREEHEA.
0: R 50 Ll H &

1 ARSI RR.

3| MO B A R T R B AR B, MR | RO
T2 RA8889 & 75 H & .

#E @ BTE. #&(T5%. DMA ] Lt HL D Re A & ke g i o .
AN, QR A & M Socrieds. T HEE. 52Tl
Wi Arsctn, st Bl /IR RE R, #RLZHHERR core_busy
(fontwr_busy) &1 bit 24 0.

SDRAM ready for access

0: SDRAM 38 & M1 ff 1 A7 1
2 1: SDRAM &S AT LARE A7 . 0 RO
FE A8 H) # b 25 38 M6 Az oo B9 AR BB 2 R, A A 2H OB WE
“sdr_initdone” 77 A 1.

Operation mode status
0: Normal #1F.

1: Inhibit #4E.

1 Inhibit #/EF£ R RAS889 [N IE L HE AT N ¥ A Bl A& B M BF /R B 0 RO
RN T BB Y,

G EM, A TG HERE 1 BB PLL N8P #E 1. BT LUE (R
bit £ REG([DFh]bit[7]) & — & R 2= .

Interrupt pin state

0 0: WA HTEL. 0 RO
1. Al EL.

Note : “RO” means read only.
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20.2 IC HAXHFE

RA8889 i %~ page-pageO/pagel 1] & 174, 1M & 7] LL7E pageO/pagel f¥J REG[46h]bit0, 1J) 4k

pagel/page0.

Bit

PAGEO REG[00h] Software Reset Register (SRR)

Description

Default

Access

7-5

NA

06h

RO

4-2

NA

05h

RO

1

NA

1

RO

Software Reset

0: Normal #1F .

1: Software Reset.

Software Reset RGN NEFPIRENL, BT A FAHERASTE
BRED . BT LA R ) A A7 4% 1] LA RME R B g aaAE . FH &
A I8 24 R BE A E b 2 I IR AS

JE 13X bit £ reset 5E UG & H AR T

wO

Warning condition flag

0: WHES™ .

1 54,

SRS Bk & REG[E4h] bit 3.

RO

PAGEOQO REG[01h] Chip Configuration Register (CCR)

Bit

Description

Default

Access

Reconfigure PLL frequency

XFIXA bit 5“1 A DU HT € PLL 413

s

a. HHEEN PLL #HXZH, PLL SRA LS Lo, 61
BRI IR IZA bit WE N 1, PLL SR A 2% .

b. fiH# AT LS E (R 2 )X AN bit DLANE KRG LT DL U3
PLL %, "1"#%7R PLL 3% C &4 it V158 .

RW

Mask XnWAIT on XnCS deassert

0: No mask

XNWAIT ASiE7E XnCS assert /deassert [T T, HE N #L 2
AR XnWAIT &4 F assert, I H LR ok T — M5 4
We R MPU A & 1 JEIATGVALE XnWAIT ARSI, Z8 R
JEIACASE A RABBT6 T¢I, IS4 M8 I 5 RE1Z 8 ) XnWAIT (1)
#EAL, IF HAE XnWAIT i H P A Be kAT N — R AR AL

1: Mask

4 XnCS Wtdstinf s i) XnWAIT . 2xWicdst, Kt MPU {5 A _E 2425
#id XnWAIT K H 3 HEE K 1

RW
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Bit Description Default Access

Key-Scan Enable/Disable
S) 0: %EfE. 0 RW
1 ffige.

For RA8889 TFT Panel I/F Output pin Setting

00b: 24-bit TFT output.

01b: 18-bit TFT output.

10b: 16-bit TFT output.

11b: w/o TFT output.

FCERMHIE TET 4 th 51 R 0E N GPIO 5% DIt Key.

IIC master Interface Enable/Disable

0: %% (GPIO function).

1: f#ifE (1IC master function).

[IC master £ XKIN[0] & XKOUTI[0] 5l fIFt .

i&1H bit ¥k Key-Scan ffif bit FA7HE m K ESEHE, Ra)EE R
IIC master £l Key-Scan [FR{HRERIES, HBEE XKIN[O] /XKOUTIO]
R NC KThAE, ZRHAMM XKIN /XKOUT 5 R & 4 +F
Key-scan Zhfg.

4-3 01b RwW

Serial Flash or SPI Interface Enable/Disable
1 0: %Rt (GPIO function). 0 RW
1: ffifE (SPI master function).
Host Data Bus Width Selection
0: 8-bit 43 &R Sk«

0 1: 16-bit E#3E RHALHE 0 RW
= 415 Serial host I/F #3245 52 78 B A R (1 R E 1,
RAB889 i & iz flil bit %4 0, Wi H KX st 8-bit FLFEKIAEHL

PAGEO REG[02h] Memory Access Control Register (MACR)
Bit Description Default Access

Host Read/Write image Data Format

MPU %55 A A7 1132 5 Bl s =X

Oxb:E#E5 A, A LMEA T
1. 8 bits MPU I/F
2. 16 bits MPU I/F with 8bpp data mode 1 & 2

7-6 3. 16 bits MPU I/F with 16/24-bpp data mode 1 0 RW
4. serial host interface

10b: 4 EEIE & Bl high byte(ln 16 bit MPU I/F {3 FH )52
8-bpp data mode 1 ##Eigl).

11b: XHEECEHE B L high byte(fn 16 bit MPU I/F i i} 24-bpp
data mode 2).
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Bit Description Default Access

Host Read Memory Direction (Only for Graphic Mode)
00b: ZE>% A5 E>F.

5.4 Olb: Hi>7% AR5 E>TF. 0 RW
10b: E>F R A>F.

11b: P> L RfFE E>%.

W B E A2 linear SHHEAR U UL bit 7] Z00% .

3 NA 0 RO

Host Write Memory Direction (Only for Graphic Mode)
00b: =>4 %85 L->'F. (Original).
Olb: fi>7% #J5 LE->'F. (Horizontal flip).

2-1 0 RW
10b: E>F #RJ5 A ->F. (Rotate right 90° & Horizontal flip).
11b: >t )5 £->4. (Rotate left 90°).
W R B E 2 2t TG, TG bit W] 208 .

0 NA (must keep it as 0) 0 RO

PAGEOQO REG[03h] Input Control Register (ICR)

Bit Description Default Access
Output to MPU Interrupt pin’s active level

7 0 : active low. 0 RW

1 : active high.

External interrupt input (XPS[0] pin) de-bounce
6 0: A#FE de-bounce. 0 RW
1: fdifEt de-bounce (1024 OSC clock)-.

External interrupt input (XPS[0] pin) trigger type
00 AR HEAT fith /% o

5-4 01 : MR &K » 00b RW
10 s HEL A A o
11 : BT AR -
3 NA 0 RW
Text Mode Enable

0: EEH.

1: 3.

TEBEEIXAS bit Z A, LZJEHisE core task busy & 75 IE/EfT- iR EL
&, 1M core task busy SEIRASETFES.

WIRAE linear FHEBIAH, XA bit 425 0.

Memory port Read/Write Destination Selection

1-0 00b: %% SDRAM X image/pattern/{# Fl & 1T 7 B I 3E 5 N\ 0 RW
HH, SZF Read-modify-Write.
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Bit Description Default Access

01b: i%#% RGB fiff) Gamma table A5 N H 1. fAEi () table
#2256 bytes. ffi 3 £ 45 & 75 2 5 A1) gamma table 285 Ff
L N 256 bytes.

10b : EIEEARIINAE (R A low 8-bits MPU s, 281l — ik
FHEBBIEILS), A3 FF Graphic Cursor WAFEZELThAE . ETE
KRS 4 BRSSO RE. B— P MREHEH
128x16 bits. { F & 15 F I i 75 2248 € 5 N H A58 graphic
cursor , #RJEFiELLEE 256 bytes.

11b : HEE N, X2 64x12 bits f SRAM. KN MPU #ikE
A 8bit, K AEAB L S A, KA low 4 bit #7451 45 X RAM.
ASCRFE BB A 8 T EE SRS 128 bytes.

PAGEOQO REG[04h] Memory Data Read/Write Port (MRWDP)
Bit Description Default Access

Write Function : Memory Write Data

Data to write in memory corresponding to the setting of
REG[03h][1:0]. 7 REHHEIIKMT, AT LMEABESEER S5 A
X

a. Image data in SDRAM: 2% MPU I/F %1% €y 8/16-bits,
AT RABCE E%0m R/W image Zdatg . 50E X PR R B
RS I B R B E -

b. Pattern data for BTE operation in SDRAM: &% MPU I/F %
PR 5E N 8/16-bits, 1T LA E E %0 R/IW image #dftg . Ik
5E DX PR i B R 5 IR A DG E » LA T R BT 2 7 K
MAZAE R W E N 8x8 B 16x16 15 % .

c. User-characters in SDRAM: &% MPU IIF e & EN
70 | g/16-bits, T BABEE EFH RIW image XdEfsat. JFRBCERE | RW
A linear 3,

d. Character code: HAE#:52 MPU $d:11) low 8-bits, i 2%
AT A 15 77 o 2 FAFSN 2byes |, 265 high bytes.
HRUHEFR, Fi5<8000h HffMF; Fi>=8000h K4
Fo

e. Gamma table data: R8BS MPU $#E /) low 8-bits. fifi [ #
% 5% 5E “Select Gamma table ([3Ch] Bit6-5)" K& B N &6 1)
Gamma table’s Hitibil-£52%, RS54 G IHIEATE ANRIBNE. HH
FRZE N 256 bytes £E 2| A A7 H .

f. Graphic Cursor RAM data: A fg#:52 MPU [1] low 8-bits 4
ik E “Select Graphic Cursor sets” Z7f74% L% 4 Graphic
Cursor RAM HisibiH3ds, 85 B T 5 N ahfE.
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Bit Description Default Access

g. Color palette RAM data: R &5z MPU 5 A ] low 8-bits %
Wio M & 1B %% Color palette RAM (64x12) #4:5 T 128
byte %#E, IFHAES NIRRT fE 28 AL

Read Function : Memory Read Data

i BB N AF B Th e, L ZTE REGIO3N][1:0], 7 EEA% 4
BT RE, )b 25 K B Rt e B ) B e AT

ZEL: AnRAE read A [R] A b o, R0 Z0EL R H A R T
DRI S 23 o A e 55 — AN B 1) R 0, 7 5 28 1) 00 v 1% A
HI . BIURGAR WA TR (5 WA TR A SRR D RE

22 ANROERBOE, R UL 4 bytes Uy R HER .

2E 3 InRAE B UE N AR ML, (B 2 i E A% B R
53] SDRAM H, HE4 (& MNiZJ:Hiil RA8889 (1) core task
busy 5 JE 77 B os AW BIRA,  # 9 E 0] A A A UL
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20.3 PLL AXHFHE

PAGEOQ REG[05h] SCLK PLL Control Register 1 (PPLLC1)

Bit Description Default Access
7 TR 0 RW
6 NA 0 RO

SCLK extra divider
xx1b: [ 16,

53 000b: F# 1. 0 RW
010b: Fx 2.

100b: [ 4.

110b: F% 8.

SCLK PLLDIVK[1:0]
SCLK PLL fith BR4f
1 00b: i 1. ) RW
0lb: Bk 2.

10b: Fk 4.

11b: Bz 8.
SCLK PLLDIVM
0 PCLK PLL Pre-driver parameter. 0

Ob: Bk 1.
1b: B 2.

RW

PAGEO REG[06h] SCLK PLL Control Register 2 (PPLLC2)
Bit Description Default Access

7-6 NA 0 RO
SCLK PLLDIVN[5:0]

5-0 e B - 17h RW
SCLK PLL #i NS4, BEMIZIE 1~63.  (FfE 0 &2 111).
*PCLK is used by panel’s scan clock and derived from SCLK.
PAGEO REG[07h] MCLK PLL Control Register 1 (MPLLC1)
Bit Description Default Access
7-3 NA 0 RO
MCLK PLLDIVK[1:0]
PCLK PLL Output divider
- 00b: K& 1. . W
) 01b: F& 2.
10b: Bx 4.
11b: B 8.
MCLK PLLDIVM
0 MCLK PLL Pre-driver parameter. 0 RW
Ob: F& 1.
1b: B} 2.
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PAGEOQO REG[08h] MCLK PLL Control Register 2 (MPLLC2)

Bit Description Default Access
7-6 NA 0 RO
5.0 MCLK PLLDIVN[?:O] ) ) ) 1Dh RW
MCLK PLLAI NS5, BEMNZAE 1~63.  (BUH 0 2251k 1).
*MCLK is used by SDRAM'’s clock
PAGEO REG[09h] CCLK PLL Control Register 1 (SPLLC1)
Bit Description Default Access
7-3 NA 0 RO
CCLK PLLDIVK]1:0]
CCLK PLL %4
. 7/
o1 00b: k& 1. 5 RW
0lb: Bk 2.
10b: B& 4.
11b: F% 8.
CCLK PLLDIVM
0 CCLK PLL Pre-driver parameter. 0 RW
Ob: F& 1.
1b: F& 2.
PAGEO REG[0OAh] CCLK PLL Control Register 2 (SPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
5.0 CCLK PLLDIVN[?:O] ) 2Ah RW
CCLK PLLEIAZ%, HAHPIZTE 1~63. (F{H 0 22 1E1).

*CCLK is used by core’s clock
RA8889 (4% & 1 OSC M #F ) xCLK PLL BB P24 1. DL R AR TR HE.
(Fi%(XPLLD,VM ) ]} (xPLLDIVN +1)

PLLDIVK
2X

XCLK =

RAEY PLL =N, PLL IS EA BEMEE
IR REG[O5h]~REG[OAN]# 7, B4 & BZ 225645 PLL far i E, 1X/M[H] lock time (< 30us).
I OSC MR (Fin) L AUFF & N ARG, JFH PLLDIVM 5 Fin FITHE W R:

10MHz < Fin <15MHz
&
Fin
10MHz € ——— <40MHz

2PLLDIVM -

2
1.
2.
3.

Fin
4. VAR 0 4R FVCO:Wx(PLLDIVN +1) BAESF AT 250 MHz, (B2 5N

500MHz. #f)ifi: 250MHz < Fvco < 500MHz
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20.4 WA

b AR S [ 25 A7 254 “Interrupt Enable”. “Interrupt Event Flag” 5 "Mask Interrupt Flag” %77 %%

interrupt enable
1 -- mask 4P—L
interrupt maskD o
. interrupt fla
interrupt event

interrupt enable
1 -- mask 4‘)—L
interrupt maskD o —
) interrupt fla . XnINTR
interrupt event .

terrupt enable *
1 -- mask 4‘3—L
interrupt maskD o
. interrupt fla
interrupt event

Figure 20-1

5

PAGEO REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable

7 0: #Efe. 0 RW

1. ffigE,

External Interrupt input (XPS[0] pin) Enable

6 0: #fe. 0 RW

1 1%1%0

IIC Master Interrupt Enable

3) 0: ZEfE. 0 RW

1. ffigE,

Vsync time base interrupt Enable Bit
0: AehE It

1 e T,

This interrupt event may provide the host processor with Vsync
signal information for tearing effect.
Key Scan Interrupt Enable Bit

3 0: ZEperh . 0 RW
1: fEReH .
Serial flash DMA Complete | Draw task finished | BTE Process
Complete etc. Interrupt Enable

0: AARETIINT.
Lﬁw*ﬁo
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Bit Description Default | Access

PWM timer 1 Interrupt Enable Bit
1 0: ZEferhib. 0 RW
1: fdrger b

PWM timer O Interrupt Enable Bit
0 0: ZEfRerhib. 0 RW
1: fdrae

PAGEO REG[OCh] Interrupt Event Flag Register (INTF)
* URAE I USCR P b, (R E XA A A S B R, IR A A ROZ LA SPI master RS AR 4R
(1) A5 & REG[BAh] .

Bit Description Default Access
Wakeup/resume Interrupt flag

Write Function = Wakeup/resume Interrupt Clear Bit
0: Lk,

7 1: j&F: Wakeup/resume 1Kz & 0 RW
Read Function = Wakeup/resume Interrupt Status
0: ¥ f5 Wakeup/resume H W4,

1: Wakeup/resume FIiF=4 .
External Interrupt input (XPS[0] pin) flag

Write Function = XPS[0] pin edge Interrupt Clear Bit
0: LahfE.

6 1: J5K: XPS[0] ks & 0 RW
Read Function = XPS[0] pin Interrupt Status
0: %A XPS[0] k=4,

1: XPS[0] HWi=4k.

IIC master Interrupt flag

Write Function =» IIC master Interrupt Clear Bit
0: k.

5 1: &K IIC master HiliibR & 0 RW
Read Function =» IIC master Interrupt Status

0: %A IIC master H1H= 4k,
1: 1IC master F =4,

Vsync Time base interrupt flag

Write Function =»Vsync Interrupt Clear Bit
0: EEhfE-

4 1: J5K vsync H IR & 0 RW
Read Function = Vsync Interrupt Status
0: WA vsync Hli= g,

1: A vsync HIi=4
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Bit Description

Default Access

—

XvVsync

LCD Panel Digital Interface

xnintr ] T
MPU Interrupt active low(03h) :

vsync_flag

4|—._| ! Clear the interrupt , when vsync Interrupt Clear Bit = 1(Write Function)
1]
L

Interrupt Event Flag Register(0Ch) P _)]

Interrupt happens , when vsync Interrupt Status = 1(Read Function)

*if xvsync is low active.

Key Scan Interrupt flag

0: Lk,
3 1: 75 Key Scan H1H7.

0: ¥%#H Key Scan F1l¥i =4 .
1. f Key Scan F1lHir=4 .

Read Function =Key Scan Interrupt Status

Write Function =»Key Scan Interrupt Clear Bit

Process Complete etc. Interrupt flag
Write Function = Interrupt Clear Bit
5 0: k.

1: JERRH bR & .

Read Function =»Interrupt Status

0: &AW

1 A=A,

Serial flash DMA Complete | Draw task finished | BTE

PWM 1 timer Interrupt flag

Write Function=>» Interrupt Clear Bit
0: EKahfk.

1 1: &K% PWML dibz &

Read Function =»Interrupt Status

0: ¥AH PWML =4,
1. H PWML =4,

PWM 0 timer Interrupt flag

Write Function =»Interrupt Clear Bit
0: Kahfk.

0 1: 1% PWMO Hiibz &

Read Function =»Interrupt Status

0: ¥AH PWMO Hl =4,
1. 4 PWMO Hiirr=4: .
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PAGEO REG[0Dh] Mask Interrupt Flag Register (MINTFR)

o IR SRR Wi AR, B4 RA8889 Ak Wiy MPU, 1 MPU AN 75 2240 25 Hh i bs &
(Interrupt Flag). {E&QRAL AR A B Lerh Wibn G A Bl , 4 MPU A @b by, {H7E MPU A LLiZE
T A v W i DAAS T R A

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: ABEii. 0 RW
1: Gl

Mask External Interrupt (XPS[0] pin) Flag
6 0: ABEii. 0 RW
1 Bl

Mask IIC Master Interrupt Flag
5 0: ABEii. 0 RW
1 Bl

Mask Vsync time base interrupt Flag
4 | o L 0 RW
1 B

Mask Key Scan Interrupt Flag
3 0: ABEikk. 0 RW
1 Bl

Mask Serial flash DMA Complete | Draw task finished | BTE
Process Complete etc. Interrupt Flag

2 0 RW
0: ABEildz
1 Bl
Mask PWM timer 1 Interrupt Flag

1 0: ABEi. 0 RW
1 Bl
Mask PWM timer O Interrupt Flag

0 0: ABtik. 0 RwW
1 Bl

PAGEOQO REG[OEhN] Pull- high control Register (PUENR)
Bit Description Default Access
7-6 NA 0 RO

GPIO-F[7:0] Pull-high Enable (XPDAT[23:19, 15:13])
0: $2F+HuPHZERE .

1. BT HLFHAERE

*HHE XPDAT # 5k GPIO ThRgE, A A B = o
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Bit Description Default Access

GPIO-E[7:0] Pull- high Enable (XPDAT[12:10, 7:3])

0: $EJIHFHEERE .

1: $R7+rBEAERE -

* A 1E XPDAT #i% 1 GPIO Thge, A f X

GPIO-D[7:0] Pull- high Enable (XPDAT[18, 2, 17, 16, 9, 8,

1,0D)

3 0: $ETHHaFHAERE . 0 RwW
1: TR PR RE -

* A H1E XPDAT ¥ 15% 1 GPIO Thag, A4 A = L.

GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCSO0, XMISO,

XMOSI , XSCK)

0: $EJ-HFHEERE .

1: 3RJTrBRAERE -

XDB[15:8] Pull- high Enable

1 0: $2THHaFHAERE . 0 RW

1: 3R7rBRAERE -

XDB[7:0] Pull- high Enable

0 0: $EJ-HFHEERE . 0 RW

1: 37T rBEAERE -

PAGEOQO REG[OFh] PDAT for PIO/Key Function Select Register (PSFSR)
Bit Description Default Access

XPDATI[18] — GPIO or Key function select
7 0: GPIO-D7 0 RW
1: XKOUT[4]

XPDAT[17] —=GPIO or Key function select
6 0: GPIO-D5 0 RW
1: XKOUTI2]

XPDATI[16] —=GPIO or Key function select
5 0: GPIO-D4 0 RW
1: XKOUTT1]

XPDATI[9] —GPIO or Key function select
4 0: GPIO-D3 0 RW
1: XKOUTI3]

XPDATI[8] —GPIO or Key function select
3 0: GPIO-D2 0 RW
1: XKIN[3]

XPDAT[2] —GPIO or Key function select
2 0: GPIO-D6 0 RW
1: XKIN[4]

XPDAT[1] —GPIO or Key function select
1 0: GPIO-D1 0 RW
1: XKIN[2]

XPDATI[0] —GPIO or Key function select
0 0: GPIO-DO 0 RW
1: XKIN[1]
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20.5 LCD BR#EH|FHES

Main Image Start Address

(0,0) (HDWR) (MISA)

(PWDULX,.PWDULY)

(VDHR)

DISPLAY WINDOWS(PANEL)

PIP Image Start Address

Figure 20-2 : LCD Display

PAGEO REG[10h] Main/PIP Window Control Register (MPWCTR)

Main Window Upper-Left corner
X-coordinates (MWULX)
Main Window Upper-Left corner
Y-coordinates (MWULY)

Vertical Display Windows Height
(VDHR)

<_.\

(PISA)

Main Image Width

(MIW)
Horizontal Display Windows Width
\A" (HDWR)

N\, PIP Window Display Upper-Left corner

] X-coordinates (PWDULX)
\ PIP Window Display Upper-Left corner

\. Y-coordinates (PWDULY)

\

PIP Image Width
(PIW)

//

SDRAM

Bit Description Default Access
PIP 1 window Enable/Disable
. Ak &b
7 0:PIP1 ZEHe. 0 RW
1:PIP1 flifg.
PIP 1 % /KIiZ/E PIP 2 & 02 ko
PIP 2 window Enable/Disable
. FAk ok
6 0:PIP 2 ZEge. 0 RW
1:PIP2 flifig.
PIP 1 % /KIiZ/E PIP 2 & 02 ko
5 NA 0 RO
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Bit Description Default Access

Select Configure PIP 1 or 2 Window’s parameters

PIP &WHMZH S « IR, Eiatil, BERSE. SRR,
4 HWOARKR . B & & 0 RW
0: A[LAE PIP 1 (241,

1: AfPA¥E PIP 2 (4L

Main Image Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .

3-2 1 RW
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 18-bpp generic TFT, i.e. 16.7M .
1 NA 0 RW

To Control panel’s synchronous signals
0 0: Sync Mode: {#ifg XVSYNC, XHSYNC, XDE. 0 RW
1: DE Mode: Hf XDE ffifit, XVSYNC. XHSYNC NN BIRE

PAGEO REG[11h] PIP Window Color Depth Setting (PIPCDEP)
Bit Description Default Access

7-4 NA 0 RO
PIP 1 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M .
PIP 2 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M .,

3-2

1-0

PAGEO REG[12h] Display Configuration Register (DPCR)
Bit Description Default Access

PCLK Inversion
0: XPDAT, XDE, XHSYNC , Panel #llit XPDAT &1F XPCLK
A%,

HPCLK t £ £ f £ £ f f £ £
*DE

HPDAT

1: XPDAT, XDE, XHSYNC, Panel #llit XPDAT 7t PCLK T [#%.
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Bit

Description

Default Access

HPCLK t ¥ i t t 1 i t ¥

XDE

XPDAT

Display ON/OFF
Ob: /R,
1b: BRFFE .

Display Test Color Bar

. au
Ob: #£fE.

HDIR

K37 )
0: MARIS
1: WAEIE

VDIR
T HLAH 7 17
0: MEFIT
1: WTHELE

2-0

Parallel XPDAT[23:0] Output Sequence
000b : RGB.
001b : RBG.
010b : GRB.
011b : GBR.
100b : BRG.
101b : BGR.
110b : KHr.

111b : EHHERS (EFRAEEE N 0 (R B 1 (HE), 7

/5% REG[13h] bit2 XPDAT IDLE STATE

PAGEOQO REG[13h] Panel Scan Clock and Data Setting Register (PCSR)

Bit

Description

Default Access

XHSYNC Polarity
0:Low #fE.
1: High zh{E.

XVSYNC Polarity
0:Low ZhE.
1: High k.

XDE Polarity
0 : High zh1k.
1:Low FhfF.
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Bit Description Default Access

XDE IDLE STATE
(in power saving mode or DISPLAY OFF)

4 0 RW
0 : Pin “DE” %t N low.
1: Pin “DE” #iti 4 high.
XPCLK IDLE STATE

3 (in power saving mode or DISPLAY OFF) 0 RW

0 : Pin “PCLK” %t~ low.

1: Pin “PCLK” %ith 4 high.

XPDAT IDLE STATE

(Must use with reg[12h] bit2-0 Parallel XPDAT[23:0] Output
2 Sequence to send out idle state) 0 RW
0 : Pins “PDAT[23:0]" #iith A low.

1 : Pins “PDAT[23:0]" %t A high.
XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF )

1 1 RW
0 : Pin “HSYNC” #it A low.
1: Pin “HSYNC” %t~ high.
XVSYNC IDLE STATE

0 (in power saving mode or DISPLAY OFF) 1 RW

0 : Pin “VSYNC #i i >~ low.
1: Pin “VSYNC #i 4 N high

VPW VND VDH VST

XVSYNC I—
woe [T
XPDATA Ei _________ —— LTE LI:\\IIE/ —_

o ]

—

XHSYNC

HPW  HND HDW HST

|

XPDATA Valid Data

Figure 20-3 : Digital TFT Panel Timing
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PAGEO REG[14h] Horizontal Display Width Register (HDWR)

Bit Description Default Access
Horizontal Display Width Setting Bit[7:0]
BEFF AR /KT BoR B L BE . HARE M LCD R k%N 8
7-0 BRI R, 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
IR 56 e R ANTT DA IS 2048 15 3R
PAGEO REG[15h] Horizontal Display Width Fine Tune Register (HDWFTR)
Bit Description Default Access
7-4 NA 0 RO
Horizontal Display Width Fine Tuning (HDWFT) [3:0]
Vb A7 A7 a5 97K P S 56 RO B, A A B R 7K 9 B AR
3-0 N8 MfEE L, AN HEERN 1 MER. 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
K98 B B RANAT LA 2048 5%
PAGEO REG[16h] Horizontal Non-Display Period Register (HNDR)
Bit Description Default Access
7-5 NA 0 RO
Horizontal Non-Display Period(HNDR) Bit[4:0]
b A A7 A /KPR R KO ], XA S AF AR TR E T horizontal
4-0 non-display HIF . Bk XA #RA back porch. 03h RW
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
PAGEO REG[17h] Horizontal Non-Display Period Fine Tune Register (HNDFTR)
Bit Description Default Access
7-4 NA 0 RO
Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]
A7 48 KT AR B X 48 1A (back porch) (R I 38 4t £
30 JHEERA SYNC BRI bR AR by B BOE R A RALRLL Lpixel | 0 RW
AL
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
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Vertical Non-Display Period (Line) = (VNDR + 1)

Bit Description Default Access
7-5 NA 0 RO
HSYNC Start Position[4:0]
UL a7 A7 3 1R € HSYNC 2 afitthl, it S pias mie R X8
4-0 5 BR8] A B P8R 72245 HSYNC FORA] . SRR B R A B 1Fh RW
fi7 4 8-pixel, XHE#r N front porch.
HSYNC Start Position or Front porch (pixels) = (HSTR + 1)x8
PAGEOQ REG[19h] HSYNC Pulse Width Register (HPWR)
Bit Description Default Access
7-5 NA 0 RO
HSYNC Pulse Width(HPW) [4:0]
4-0 HSYNC 18 1% i 0 RW
HSYNC Pulse Width (pixels) = (HPW + 1)x8
PAGEOQO REG[1Ah] Vertical Display Height Register O(VDHRO)
Bit Description Default Access
Vertical Display Height Bit[7:0]
7-0 UL N EE B FE (A Line A fE), Hoat B R: DFh RwW
Vertical Display Height (Line) = VDHR + 1
PAGEO REG[1Bh] Vertical Display Height Register 1 (VDHR1)
Bit Description Default Access
7-3 NA 0 RO
Vertical Display Height Bit[10:8]
2-0 I 574 9T B2 on = B (B Line A ), HatHEA T Olh RW
Vertical Display Height (Line) = VDHR + 1
PAGEOQO REG[1Ch] Vertical Non-Display Period Register 0(VNDRO)
Bit Description Default Access
Vertical Non-Display Period Bit[7:0]
7-0 BeFF A7 e N EE B R A, At S aUanr: 15h RwW
Vertical Non-Display Period (Line) = (VNDR + 1)
PAGEO REG[1Dh] Vertical Non-Display Period Register 1(VNDR1)
Bit Description Default Access
7-2 NA 0 RO
Vertical Non-Display Period Bit[9:8]
1-0 BEEF A7 e N ELAR R A, At S aCanr 0 RW
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RA8889

Character/Graphic TFT LCD Controller

VSYNC Pulse Width(Line) = (VPWR + 1)

Bit Description Default Access
VSYNC Start Position[7:0]

2.0 VSYNC HE AL A s DO AU LS ST VSYNCHY | o RW
I 1] £
VSYNC Start Position(Line) = (VSTR + 1)

PAGEO REG[1Fh] VSYNC Pulse Width Register (VPWR)

Bit Description Default Access

7-6 NA 0 RO
VSYNC Pulse Width[5:0]

5-0 VSYNC Jikfr iy o i 0 RW

2 TR EAERS 20h~3Bh 2K ki1 LSB 5 % MSB. %4117 %€ Main Image Start Address, It
A AFAR HiAE 20h #] 23h, 2K LSB[20h] 5 %] MSB[23h], 4 REG[23h] #5 A}, RA8889 A

42 REG[20h]~REG[23h] ME S 2 N 25 47 2% 1 o

PAGEOQO REG[20h] Main Image Start Address 0 (MISAQ)

WIRBERE 4 BB, MIW Bit [1:0] 7E N #[E E N 0.
XAMESE B R . BE R ME N 8188 155

Bit Description Default Access
7. Main IrT1age Start Address[7:2] ‘ 0 RW
DZRERE 4 BBk, o Bit[1:0] 7£ RA8889 1[# &M 0,
1-0 NA 0 RO
PAGEO REG[21h] Main Image Start Address 1 (MISA1)
Bit Description Default Access
7-0 Main Image Start Address[15:8] 0 RW
PAGEOQO REG[22h] Main Image Start Address 2 (MISA2)
Bit Description Default Access
7-0 Main Image Start Address [23:16] 0 RW
PAGEO REG[23h] Main Image Start Address 3 (MISA3)
Bit Description Default Access
7-0 Main Image Start Address [31:24] 0 RwW
PAGEO REG[24h] Main Image Width 0 (MIWO)
Bit Description Default Access
Main Image Width [7:0]
20 LIEANE & S 0 RW
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PAGEQ REG[25h] Main Image Width 1 (MIW1)

RA8889

AT 82,
WEEVEHEE 0 3] 8191,

Bit Description Default Access
7-5 NA NA NA
Main Image Width [12:8]
s | B 0 RW
IR 4 HERR .
XAME R F LR R . WERRIE )y 8188 5.
PAGEO REG[26h] Main Window Upper-Left corner X-coordinates 0 (MWUL XO0)
Bit Description Default Access
Main Window Upper-Left corner X-coordinates [7:2]
2% Main Image *fx
-2 RN & 0 RW
WAZEEREWE 4 BEBR, MWULX Bit [1:017E P ¥ [ & 07
X-fh 44 Fr+Horizontal display width ARk T 8188,
1-0 NA 0 RO
PAGEOQO REG[27h] Main Window Upper-Left corner X-coordinates 1 (MWULX1)
Bit Description Default Access
7-5 NA 0 RO
Main Window Upper-Left corner X-coordinates [12:8]
2% Main Image 445
4-0 RN & 0 RW
IR RERE 4 HEBR .
X-h A bx+Horizontal display width A~gE kT 8188.
PAGEOQO REG[28h] Main Window Upper-Left corner Y-coordinates 0 (MWULYO)
Bit Description Default Access
Main Window Upper-Left corner Y-coordinates [7:0]
5S> i AEFR o
70 1‘@ z % Main Image A5 0 W
Bh BER
UEHUE Ry 0 3 8191,
PAGEOQO REG[29h] Main Window Upper-Left corner Y-coordinates 1 (MWULY1)
Bit Description Default Access
7-5 NA 0 RO
Main Window Upper-Left corner Y-coordinates [12:8]
55 i AEFR o
40 2% Main Image "4 45 0 W
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PAGEO REG[2Ah] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 0 (PWDULX0)
Bit Description Default Access

PIP Window Display Upper-Left corner X-coordinates [7:2]
iH2% Main Window 44 F5 .

b BER
7-2 AR 4 #F. PWDULX Bit [1:0] A #B[E E A 0. 0 RW

X-HhAL kR R % /T horizontal display width

R#E REG[10h] (Select Configure PIP 1 or 2 Window) %\, iX
MOEAEW A S PIP )2 HA .

1-0 NA 0 RO

PAGEO REG[2Bh] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 1 (PWDULX1)
Bit Description Default Access

7-5 NA 0 RO
PIP Window Display Upper-Left corner X-coordinates [12:8]
iH2% Main Window 44 F5 .

R VARE 5
4-0 DEREY, 4 %% . PWDULX Bit [1:0] W &BEE N 0. 0 RW

X-HhAL kR R 1% /T horizontal display width.
H#E REG[10h] (Select Configure PIP 1 or 2 Window) Z:%f, iX
AN BB K AR PIP 1S HE .

PAGEO REG[2Ch] PIP 1 or 2 Window Display Upper-Left corner Y-coordinates 0 (PWDULYO0)
Bit Description Default Access

PIP Window Display Upper-Left corner Y-coordinates [7:0]
22 Main Window AL Fx

b BER 0 RW
Y4 AL bR R % /T vertical display width.

4% REG[10h] (Select Configure PIP 1 or 2 Window)Z:%%, x4
B A PIP S HUE.

7-0

PAGEQ REG[2Dh] PIP 1 or 2 Window Display Upper-Left corner Y-coordinates 1 (PWDULY1)
Bit Description Default Access

7-5 NA 0 RO
PIP Window Display Upper-Left corner Y-coordinates [12:8]
iH2% Main Window 44 F5 .

po | B RE . W
Y-AhAL bR R iZ /N T vertical display width.

HR#& REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
ANBEER A G PIP I 2 51E
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PAGEO REG[2Eh] PIP 1 or 2 Image Start Address 0 (PISAO)

Bit Description Default Access
PIP Image Start Address[7:2]
22 H#E REG[10h] (Select Configure PIP 1 or 2 Window) 2%, iX 0 RW
MCEAE R AR PIP FIZHUH -
WREREW 4 5. Bit [1:0] WEBEEN 0.
1-0 NA 0 RO
PAGEO REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access
PIP Image Start Address[15:8]
7-0 Hi#E REG[10h] (Select Configure PIP 1 or 2 Window) Z%f, iX 0 RW
N BCEAE R AE R PIP 2 -
PAGEOQ REG[30h] PIP 1 or 2 Image Start Address 2 (PISA2)
Bit Description Default Access
PIP Image Start Address [23:16]
7-0 Hi#E REG[10h] (Select Configure PIP 1 or 2 Window) &%k, iX 0 RW
N BCEAE R AE R PIP 2 -
PAGEOQO REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access
PIP Image Start Address [31:24]
7-0 4 REG[10h] (Select Configure PIP 1 or 2 Window) Z%f, X 0 RW
N BCEAER AR R PIP I ZHUE .
PAGEO REG[32h] PIP 1 or 2 Image Width 0 (PIWO0)
Bit Description Default Access
PIP Image Width [7:2]
b BER
D REY: 4 B . PIW Bit [1:0] M EBEE N 0.
7-2 EAEE Y EEERE 0 RW
XA B8 FE N % B /N T horizontal display width.
4% REG[10h] (Select Configure PIP 1 or 2 Window) &%k, iX
NMEOEAENG AR PIP (S 5UE .
1-0 NA 0 RO
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PAGEQ REG[33h] PIP 1 or 2 Image Width 1 (PIW1)

RA8889

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Image Width [12:8]

B AR

WIREREW 4 ¥, PIW Bit [1:0] H#BIEE N 0.
XABUE R G R AE

XA TE B M i% /T horizontal display width.

T4 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
M EEAEN AE R PIP B2 5 .

RW

PAGEO REG[34h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 0 (PWIU

LX0)

Bit

Description

Default

Access

7-2

PIP 1 or 2 Window Image Upper-Left corner X-coordinates
[7:0]

2% PIP Image Ah5.

Bh BER.

WIRELRERE 4 #EFx . PWIULX Bit [1:0] &5 E A 0.

X-fh Asb5+ PIP image width 2%/~ T804 T 8188,

14 REG[10h] (Select Configure PIP 1 or 2 Window) %, iX
N BE B AR PIP 1 2 51H

RW

1-0

NA

RO

PAGEQ REG[35h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 1 (PWIU

LX1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Window Image Upper-Left corner X-coordinates [12:8]
%2 % PIP Image 447

Bh BE

DR 4 BB . PWIULX Bit [1:0] P& &N 0.

X-#h A445r+ PIP image width %205/~ F 8% T 8188,

HHE REG[10h] (Select Configure PIP 1 or 2 Window) &%, iX
NEOEAERG AR PIP (S 5UE -

RwW

PAGEOQO REG[36h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates (PWIULYO)

Y- AkFr+ PIP window height A2 % /N F 85T 8191.
HR#& REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MECEENS AR PIP IS 4UE

Bit Description Default Access
PIP Windows Display Upper-Left corner Y-coordinates [7:0]
3% PIP Image 4475

20 CRDAEL & 0 RW
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PAGEO REG[37h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates 1 (PWIULY1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Windows Image Upper-Left corner Y-coordinates [12:8]
2% PIP Image 47

R BER

Y-# AkFR+ PIP window height (A2 E /N T 02T 8191,

4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MNBGEE R AR PIP 2 H1H

RwW

PAGEQ REG[38h] PIP 1 or 2 Window Width 0 (PWWO0)

Bit

Description

Default

Access

7-2

PIP Window Width [7:2]
CRDAE L&

WARE R 4 BER. PWW Bit [1:0] P8 E M 0.
EAHUE R LB RE . RMER 2044 153K

R % REG[10h] (Select Configure PIP 1 or 2 Window) &%, iX
ANBEAE R AR PIP (3 5 -

RW

1-0

NA

RO

PAGEO REG[39h] PIP 1 or 2 Window Width 1 (PWW1)

Bit

Description

Default

Access

7-3

NA

0

RO

2-0

PIP Window Width [10:8]

fr B

WIELREME 4 Bk, XA BUE A EIERE.
KA 2044 1535,

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
NESEAENG VAR DE PIP (IS 5UE .

RW

PAGEQ REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO)

Bit

Description

Default

Access

PIP Window Height [7:0]

R VAR &~

EANHAE R LG RE. &MER 2047 5%,
HR#& REG[10h] (Select Configure PIP 1 or 2 Window) %, X

NECE R IAER PIP IS HUE .

RwW
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PAGEOQ REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)

Bit Description

Default Access

7-3 NA

0 RO

PIP Window Height [10:8]
R BER
EABEAME NG RE. RKEZ 2047 B3R

MBUEMAR AR PIP IS8

o

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X

RwW

2E : PIP B A SRR B A KT I 12 B 8 MEER M R,

HE T AR PR 14 lines

YE . LIHTIZ7A74% 20h~3Bh 75 Z KK H LSB 5 #| MSB 4 &4 3.
T FRATTE 2% E Main Image Start Address, L2748 il 20h 2] 23h, 2K IKH LSB[20h] 5 £

MSBI[23h], ¥4 REG[23h] #{5 A\, RA8889 4 <:# REG[20h]~

REG[23h] MM{HEIES 2| N B+ o

PAGEO REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)

Bit Description

Default Access

Gamma correction Enable

. Ak
0: Z%He.

1: f#gE.

Gamma correction is the last output stage.

RW

Gamma table select for MPU write gamma data
00b: % f1ff) Gamma table.

01b: £ifaff) Gamma table.

10b: £t Gamma table.

11b: NA,

6-5

RW

Graphic Cursor Enable

0 : Graphic Cursor 2X§E.

1 : Graphic Cursor fiifit.

RW

Graphic Cursor Selection Bit
M 4 Tl BT e hr i 45 1 b
00b : Graphic Cursor Set 1.
01b : Graphic Cursor Set 2.
10b:
11b:

3-2

Graphic Cursor Set 3,
Graphic Cursor Set 4.

RW

Text Cursor Enable

. Akob
0: Z5Eeo

1: ffifE.

PRI SR T 30 ks

ST IR 5 R e Jok RIS gl g, 5 R I 1t e JU) B Ot

RW

Text Cursor Blinking Enable
0:
1: ff

FA ot
aN o

He
A
He o

RW
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PAGEOQ REG[3Dh] Blink Time Control Register (BTCR)

RAIO TECHNOLOGY INC.

Bit Description Default Access
Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame ¥ [f] .
20 01h : 2 frames BﬂLI‘Eﬂc 0 RW
02h : 3 frames ] .
FFh : 256 frames ]
PAGEQ REG[3Eh] Text Cursor Horizontal Size Register (CURHS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
40 Bfr B ER o - 07h RW
Zero-based %7, HH0" £ 1 /MEEK.
2 ETTATIBORIN S 2 R R ROK
PAGEOQO REG[3Fh] Text Cursor Vertical Size Register (CURVS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Vertical Size Setting[4:0]
40 Bfr BER o - 0 RW
Zero-based %7, HEH0" £ 1 /MERK.
T HTFRROR SO 2 F I B ROK
PAGEQ REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
70 ?raph|c Cursor Honzorital Location[7:0] 0 RW
5522 Main Window 4447 .
PAGEOQ REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
4-0 ?r?pmc Cursor Horlzorital Location[12:8] 0 RW
#5272 Main Window A4 %75 .
PAGEO REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
7.0 ESrszhic C_urso_r Vertica[Location[?:O] 0 RW
5527 Main Window 4447 .
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PAGEO REG[43h] Graphic Cursor Vertical Position Register 1 (GCVP1)

Bit Description Default Access
7-5 NA 0 RO
40 EBraphlc C-urso.r Vert|caLLocat|on[12:8] 0 RW
5527 Main Window AL Frx .
PAGEQ REG[44h] Graphic Cursor Color 0 (GCCO0)
Bit Description Default Access
7.0 Graphic Cursor Color 0 with 256 Colors 0 RW
RGB Format [7:0] = RRRGGGBB.
PAGEO REG[45h] Graphic Cursor Color 1 (GCC1)
Bit Description Default Access
7.0 Graphic Cursor Color 1 with 256 Colors 0 RW
RGB Format [7:0] = RRRGGGBB.
PAGEO REG[46h] REG PAGE Switch
Bit Description Default Access
7-2 N/A 0 RW
1 Must be 0 0 RW
Page switch
0 0: page 0, /T 256 PMaF {7 a8 & T 0 RW
1: page 1, BRI ZFAF & BUE
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20.6 JLfA 5| ZEdah A2

PAGEO REG[50h] Canvas Start address 0 (CVSSADO)

Bit Description Default Access
7. Start address of Canyas [7:#2] \ 0 RW
IR EE (canvas) & linear #3%, w4 2 0% .
1-0 [ 5EHN 0 0 RO
PAGEO REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
7.0 Start address of Canvas [1i:8] ‘ 0 RW
R E B (canvas) & linear #53%, A4 Z20% .
PAGEO REG[52h] Canvas Start address 2 (CVSSA2)
Bit Description Default Access

70 Start address of Canvas [23:16] 0 RW

R E B (canvas) & linear #3%, A4 Z00% .

PAGEOQO REG[53h] Canvas Start address 3 (CVSSA3)

Bit Description Default Access
7.0 Start address of Canvas [3}:24] ‘ 0 RW
R E B (canvas) & linear #5358, A4 Z00% .
PAGEO REG[54h] Canvas image width 0 (CVS_IMWTHO)
Bit Description Default Access

Canvas image width [7:2]

XL bits A2 Kl (Canvas) 76 %
7-2 A ARER, LA NMEREANDHEE. 0 RW
i BE =1 EfH

WK K (canvas) 2 linear fX, T A] 4k 20K
1-0 0 0 RO

PAGEOQO REG[55h] Canvas image width 1 (CVS_IMWTH1)
Bit Description Default Access

7-5 NA 0 RO

Canvas image width [12:8]
4-0 The bits are Canvas image width 0 RW
IR E B (canvas) & linear #3%, A4 Z0% .
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PAGEO REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL _XO0)
Bit Description Default Access
Active Window Upper-Left corner X-coordinates [7:0]
B2 i ARTR o
2.0 pta & 2% Canvas image A5 0 RW
LXDANE &
WIRERE (canvas) 72 linear B, I w] 4 205 .
PAGEO REG[57h] Active Window Upper-Left corner X-coordinates 1 (AWUL_X1)
Bit Description Default Access
7-5 NA 0 RO
Active Window Upper-Left corner X-coordinates [12:8]
2 5o i AT
40 u‘ﬁ% 2% Canvas image b5 0 RW
Bh BER.
WIRERE (canvas) #2 linear Bz, W] 4 205 .
PAGEOQO REG[58h] Active Window Upper-Left corner Y-coordinates 0 (AWUL_Y0)
Bit Description Default Access
Active Window Upper-Left corner Y-coordinates [7:0]
B2 i ARBR o
2.0 # £ 2% Canvas image 44 ¥5 0 RW
b BER.
WIRJEE (canvas) & linear 3%, 7] 4k 2%,
PAGEOQ REG[59h] Active Window Upper-Left corner Y-coordinates 1 (AWUL Y1)
Bit Description Default Access
7-5 NA 0 RO
Active Window Upper-Left corner Y-coordinates [12:8]
FE2 [ ARFR o
40 u‘ﬁ;‘ 2 Canvas image b5 0 RW
RN &
WIREE (canvas) 2 linear #&3X, TIA] 4l 205,
PAGEO REG[5Ah] Active Window Width 0 (AW_WTHO)
Bit Description Default Access
Width of Active Window [7:0]
7o | B . . -
XANHUE A B EE.
W EE (canvas) f2 linear #izl, IJw] 4 205 .
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Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Width of Active Window [12:8]

R BER

XA Y E AR R

WIRERE (canvas) #2 linear B, I w] 4 205 .

RW

PAGEQ REG[5Ch] Active Window Height 0 (AW_HTO0)

Bit

Description

Default

Access

7-0

Height of Active Window [7:0]

BAL AR

EAEE Y G R AE

WIRERE (canvas) f2 linear Bz, W] 4 205 .

RW

PAGEO REG[5Dh] Active Window Height 1 (AW_HT1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Height of Active Window [12:8]

AL BE

EAHUE R ER R

WIRERE (canvas) #2 linear #ixl, W] 4 205 .

RW

PAGEO REG[5Eh] Color Depth of Canvas & Active Window (AW_COLOR)

Bit

Description

Default

Access

7-4

NA

RO

3

NA

RO

Canvas addressing mode
0: Block #&3% (X-Y A% F-hET7%).
1: Linear .

RW

1-0

Canvas image’s color depth & memory R/W data width

In Block Mode:

00: 8bpp-

01: 16bpp-

1x: 24bpp-

2 ROBERKMATE, AT UAEAAE AN R, JRERGE S
G 56 B, BRI IERRIN

In Linear Mode:

X0: 8-bit WAFHIE LS .

X1: 16-bit PAFEHE S .

RW
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< CVS_IMWTH _—
CVSSA &

(AWUL_X, AWUL_Y)

T

AW_H

l Active Window

———————— AW WTH————

Canvas image

Figure 20-4 : Active Window

PAGEOQO REG[5Fh] Graphic Read/Write position Horizontal Position Register 0 (CURHO)

Bit Description Default Access

Write: Set Graphic Read/Write position
When Canvas In Linear mode:
WA 5 ikt [7:0].

70 A7 Byte. 0 RW
When Canvas In Block mode:

B KA. E 0 [7:0].

%% Canvas image 24 ¥5.

B BER

7 AEVCE BAAR AR AT, I REOE % 3 & 1 (active window) 5S4

PAGEOQO REG[60h] Graphic Read/Write position Horizontal Position Register 1 (CURH1)

Bit Description Default | Access
Write: Set Graphic Read/Write position
When Canvas In Linear mode:

PAF IS ki [15:13].

7-5 LA Byte. 0 RW
When Canvas In Block mode: NA

iH2:% Canvas image 4475

AL B

Write: Set Graphic Read/Write position

When Canvas In Linear mode:

A7 IS HE [12:8].

40 HAL: Byte.

When Canvas In Block mode:

KIS K AL E 1[12:8]

%% Canvas image %75

Bh B

I TRV E WL A A 2 R/, P ST e AP S 3l i 1 (active window) A8 58 544
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PAGEO REG[61h] Graphic Read/Write position Vertical Position Register 0 (CURVO0)
Bit Description Default Access

Write: Set Graphic Read/Write position

When Canvas In Linear mode:

WA S bk [23:16]

7.0 FLAL: Byte

When Canvas In Block mode:

KiEsSEEAME 0[7:0]

2% Canvas image 24 ¥7

LEvAE e

2 AEVEE WA A7 AR 2 /T, P R E UF S 31 H (active window) AH XS4

PAGEQ REG[62h] Graphic Read/Write position Vertical Position Register 1 (CURV1)
Bit Description Default Access

Write: Set Graphic Read/Write position
When Canvas In Linear mode:
WA S ki [31:29].

7-5 BT Bytes 0 RW
When Canvas In Block mode:NA
H2% Canvas image 447 .

B AR

Write: Set Graphic Read/Write position
When Canvas In Linear mode:
WAZ I 5 Ml [28:24].

40 LA Byte. 0 RW
When Canvas In Block mode:

KEns5REEME 1[12:8].

%% Canvas image ALF5.

LA e

. AEVEE LA AR AR, P RLE i 3 B 1 (active window) Al %25

PAGEOQO REG[63h] Text Write X-coordinates Register 0 (F CURXO0)
Bit Description Default Access

Write: Set Text Write position
Read: Current Text Write position
Text Write X-coordinates [7:0]
XS BE N hR AL E .
"'ja¢2

iE 2% Canvas image A4 .
B BE

7-0
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PAGEO REG[64h] Text Write X-coordinates Register 1 (F CURX1)
Bit Description Default Access

7-5 NA 0 RO

Write: Set Text Write position
Read: Current Text Write position
Text Write X-coordinates [12:8]
X WE LT HNHKF I GhR AL E
i2% Canvas image 447

AL BE

4-0

PAGEO REG[65h] Text Write Y-coordinates Register 0 (F_ CURYO0)
Bit Description Default Access

Write: Set Text Write position

Read: Current Text Write position

Text Write Y-coordinates [7:0]
XL W 75 NI EDGAR AL E

%% Canvas image ALFx.

b BEK

7-0

PAGEO REG[66h] Text Write Y-coordinates Register 1 (F_CURY1)
Bit Description Default Access
7-5 NA 0 RO

Write: Set Text Write position

Read: Current Text Write position
Text Write Y-coordinates [12:8] 0
XA WE 75 NI B GARALE
#H2% Canvas image AL #5.

AL BER

4-0 RW

PAGEO REG[67h] Draw Line / Triangle Control Register 0 (DCRO0)
Bit Description Default Access

Draw Line / Triangle Start Signal
Write Function
0: 714,

7 1: JHhzA. 0 RW
Read Function
225
1: LR+,
6 NA 0 RO

Fill function for Triangle Signal
5 0: JoifE. 0 RW
1: 3H.
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Bit Description Default Access
4-2 NA 0 RO
Draw Triangle or Line Select Signal
1 0: k. 0 RW
1: H—ff.
0 Must set O 0 RO

PAGEO REG[68h] Draw Line/Square/Triangle Point 1 X-coordinates Register0 (DLHSRO)

LR VARE
oo MG, MG SR AN ER M E, EisSS
S IR S AN AT B IS X-lEk Y-

Bit Description Default Access
Draw Line/Triangle Point 1 X-coordinates [7:0]
Square diagonal Point 1 X-coordinates [7:0]
L i ARFR

20 2% Canvas image 2445 0 2w

PAGEOQO REG[69h] Draw Line/Square/Triangle Point 1 X-coordinates Registerl (DLHSR1)

AL B
e E R HRETEN, BIAN S SR AT ER - AE, RS
S5 AN AT [A) I A XAl Y-l

Bit Description Default Access
7-5 NA 0 RO
Draw Line/Triangle Point 1 X-coordinates [12:8]
Square diagonal Point 1 X-coordinates [12:8]
e i AR
40 2% Canvas image A4b5 0 BW

PAGEO REG[6Ah] Draw Line/Square/Triangle Point 1 Y-coordinates Regist

er0 (DLVSRO)

LR VANE
ool MHIAETERT, IS S 5SS R AN ER M E, BN S
SE TR S AN AT [F] IR X-FlEk Y-

Bit Description Default Access
Draw Line/Triangle Point 1 Y-coordinates [7:0]
Square diagonal Point 1 Y-coordinates [7:0]
éE; i AART o

7.0 £+ Canvas image 2R 0 RW
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PAGEO REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Draw Line/Triangle Point 1 Y-coordinates [12:8]

Square diagonal Point 1 Y-coordinates [12:8]

2% Canvas image 2447,

AL BER

e gE USROS, RS A S SR AR A E, RGNS
S5 AN AT [E) I AE Xl Y-

RW

PAGEO REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates Regist

er0 (DLHERO)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 2 X-coordinates [7:0]

Square diagonal Point 2 X-coordinates [7:0]

%% Canvas image 4 ¥5.

AL BEK

R E L AT, RIS R S E R AR A E, RS
55 6 o SN T [R] AR X-Fl Bl Y-l

RW

PAGEOQO REG[6Dh] Draw Line/Square/Triangle Point 2 X-coordinates Registerl (DLHE

R1)

Bit

Description

Default

Access

7-5

NA

0

RO

Draw Line/Triangle Point 2 X-coordinates [12:8]

Square diagonal Point 2 X-coordinates [12:8]

%% Canvas image ALF5.

B AR

R E L AT, RIS S SR AR A E, RS
5545 oS AT [ 7E X-FlEl Y-l

RW

PAGEOQO REG[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Register0 (DLVE

RO)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 2 Y-coordinates [7:0]
Square diagonal Point 2 Y-coordinates [7:0]
iH£% Canvas image 4475

B BER.

O RRIFEIERE, IS A S SR A TER B, G A

RW

525 AN A R E X-hE Y-l
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PAGEO REG[6Fh] Draw Line/Square/Triangle Point 2 Y-coordinates Registerl (DLVER1)

Bit Description Default Access
7-5 NA 0 RO
Draw Line/Triangle Point 2 Y-coordinates [12:8]
Square diagonal Point 2 Y-coordinates [12:8]
40 f2% Canvas image 4475 0 RW
AL BER
R AR, RIS R S SR AR A E, RS
5 g AT [F) I 7 X-BHER Y -H
PAGEO REG[70h] Draw Triangle Point 3 X-coordinates Register 0 (DTPHO0)
Bit Description Default Access
Draw Triangle Point 3 X-coordinates [7:0]
7-0 2% Canvas image 2447 . 0 RW
LXDHE &
REG[71h] Draw Triangle Point 3 X-coordinates Register 1 (DTPH1)
Bit Description Default Access
7-5 NA 0 RO
Draw Triangle Point 3 X-coordinates [12:8]
4-0 2% Canvas image 4445 . 0 RW
LXDHE &
PAGEO REG[72h] Draw Triangle Point 3 Y-coordinates Register 0 (DTPVO0)
Bit Description Default Access
Draw Triangle Point 3 Y-coordinates [7:0]
7-0 2% Canvas image 444 . 0 RW
AL B
REG[73h] Draw Triangle Point 3 Y-coordinates Register 1 (DTPV1)
Bit Description Default Access
7-5 NA 0 RO
Draw Triangle Point 3 Y-coordinates [12:8]
4-0 2% Canvas image 444 . 0 RW
AL B
*RE KT MM = RE:
1. P A EE B
2. Z=pEEsE R
REG[74h — 75h] RESERVED
Bit Description Default Access
7-0 NA 0 RO
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Bit Description Default Access
Draw Circle / Ellipse / Square /Circle Square Start Signal
Write Function
0: i1k,

7 1: MRz, 0 RW
Read Function
0: ZE5E .
1: 2R T+,
Fill the Circle / Ellipse / Square / Circle Square Signal

6 0: JoHHiH. 0 RW
1: A
Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
Select

54 00 : i [5/4# 5 (Circle / Ellipse). 0 RW
01 : &/ £k (Circle / Ellipse Curve).
10 : H%EJE (Square).
11 : i[5 M5 (Circle Square).

3-2 NA 0 RO
Draw Circle / Ellipse Curve Part Select(DECP)
00: & K J5 #iZk(Ellipse Curve).

1-0 01: % k75 hiZE(Ellipse Curve). 0 RW
10: 4 L7 £k (Ellipse Curve).
11: 5 R 772k (Ellipse Curve).

(DLHSR, DLVSR)

Draw Circle

(DLHSR, DLVSR) (DLHSR, DLVSR)

(DLHER, DLVER) (DLHER, DLVER)

Draw Square

(DLHER, DLVER)
Draw Square fill
(DLHSR, DLVSR)

Draw Line
(DLHSR, DLVSR)

(DEHR, DEVR)

(DLHER, DLVER)  (DTPH, DPTV)

Draw Triangle

(DLHER, DLVER)  (DTPH, DPTV)
Draw Triangle fill

Draw Circle fill

Figure 20-5 : Drawing Function Parameter
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ELL_A y(DLHSR, DLVSR) ELLA y(DLHS
= /g

ELL B  ELLA ELL B ELL_A
I B
o— | e
(DEHR, DEVR) (DEHR, DEVR)
Draw Ellipse Draw Ellipse Fill

R, DLVSR)

*~

(DLHER, DLVER)

Draw Circle Square

“~

(DLHER, DLVER)

Draw Circle Square Fill

DECP = 2’b01 DECP =2’b10 DECP =2'h01 DECP =2'b10
DECP = 2’b00 DECP =2'b11 DECP =2'b00 DECP =2bl11
Draw Ellipse curve Draw Ellipse curve fill

Figure 20-6 : The Drawing Function

PAGEO REG[77h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL_A0)

1) 5 75 22 % € K (major) % (minor) FliAHSF

Bit Description Default Access
Draw Circle/Ellipse/Circle Square Major radius [7:0]
7-0 LR VAREE 5 0 RW

PAGEOQO REG[78h] Draw Circle/Ellipse/Circle Square Major radius Setting R

egister (ELL_A1)

1H) 5 75 22 5 E K (major) A (minor) FliAHEE

Bit Description Default Access

7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Major radius [12:8]

4-0 A RER. 0 RW
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PAGEO REG[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL_BO0)
Bit Description Default Access

Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 SR VAREE & 0 RW

1 [ 75 B K (major) 48 (minor) FliARA% .

PAGEO REG[7Ah] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL _B1)
Bit Description Default Access

7-5 NA 0 RO

Draw Circle/Ellipse/Circle Square Minor radius [12:8]
4-0 LEEANEE & 0 RW
1) 5 75 22 % € K (major) #(minor) FliAHSE

PAGEO REG[7Bh] Draw Circle/Ellipse/Circle Square Center X-coordinates RegisterO (DEHRO)
Bit Description Default Access

Draw Circle/Ellipse/Circle Square Center X-coordinates [7:0]

7-0 2% Canvas image A4F5 . 0 RW

LXDHE &
PAGEOQ REG[7Ch] Draw Circle/Ellipse/Circle Square Center X-coordinates Registerl (DEHR1)

Bit Description Default Access

7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center X-coordinates

4-0 [12:8] 0 RW
Hi2% Canvas image 24475 .
AL B

PAGEOQO REG[7Dh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Register0 (DEVRO)
Bit Description Default Access

Draw Circle/Ellipse/Circle Square Center Y-coordinates [7:0]
7-0 2% Canvas image 444 . 0 RW
B BEK

PAGEOQO REG[7Eh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Registerl (DEVR1)

Bit Description Default Access

7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center Y-coordinates

40 | [12:8] 0 RW
%% Canvas image 24 ¥5 .
LA S
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Character/Graphic TFT LCD Controller

20.7 RkTEIAZBEHIFER

PAGEO REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register

7-0 I AE 4% 4 Timer 0 % Timer 1 [ prescaler {2 . 0 RwW
HAjiE “Core_Freq/ (Prescaler + 1)

PAGEO REG[85h] PWM clock Mux Register (PMUXR)
Bit Description Default Access
Select 2@ clock divider’'s MUX input for PWM Timer 1
00=1

7-6 01=1/2 0 RW
10=1/4

11=1/8

Select 2" clock divider’'s MUX input for PWM Timer 0
00=1

5-4 01=1/2 0 RW
10=1/4

11=1/8

XPWM[1] pin function control

0X: XPWM[1] %ith & 4i45Rbr & (Scan FIFO pop iRl W77
A7 WU I ) o

3-2 10: XPWM[1] % tHPWM iH 485 L1 T 82 PWM 40450 (1 0 RW
MBI (dead zone 1EHE).

11: XPWM[1] % tfioscillator A%

WAEXTESTI0] yhigh, WIXPWMI1] K2 & B A 1 -
XPWMI[O0] pin function control

0X: XPWM[0] NGPIO-C[7].

1-0 ) 0 RW
10: XPWM[O] it PWM 1H#£0.
11: XPWM[0] #iiH RGH%K .

PAGEQO REG[86h] PWM Configuration Register (PCFGR)

Bit Description Default Access

7 NA 0 RO
PWM Timer 1 output inverter on/off

6 | TPEUBLIEIIUEE AN 0 BW
0= JRAHKM.
1= PWMLRAHFFE
PWM Timer 1 auto reload on/off
L [ .

g | IMHEIREEEER. . BW

0= #.i; (one-shot).
1= WHERK (A3 ER).

RAIO TECHNOLOGY INC. 203/255 www.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access

PWM Timer 1 start/stop

TR LT IR AL

0= fFik.

1= JFih.

- N (B3IER), MHEEZEIEPWM s, W
0.

--fEHid7 (One-shot) DfigHt, XA bit 2 HEh#IHERRR

fit FH 2 AT AR EUX AN bit, UG HIPWMX £ 3T ik &4 1k
PWM Timer 0 Dead-Zone enable

Determine the Dead-Zone operation.

3 0 RW
— Akob
= S~Heo
1= fiigeE.
PWM Timer 0 output inverter on/off
S LK A
5 THEERO )% S 0 RW

0= AHRM.

1=PWMO [H.

PWM Timer 0 auto reload on/off

THEER0 1Y H S EEIT R 5 R M .

0= #ii (One-shot).

1= WHER (B3hER).

PWM Timer O start/stop

TR0 TG S k.

0= fFik.

1= JFih.

- EAEER (B3hER), IHEEREELEPWM THEGE,
7 BOE XA bit 40,

-- fE8d; (One-shot) #ix(, XA bitex HEhHHIHER -

A I w] DABEIGZ A bit,  DMEARET PWMX & BT Hik fef 1k,

PAGEOQO REG[87h] Timer 0 Dead zone length register [DZ LENGTH]
Bit Description Default Access

Timer 0 Dead-Zone length register
7-0 It 8bits &y Dead-Zone &, LAITFEEE O HITHESE B — A 0 RW
J’y Dead-Zone [¥]— AN FA I K
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PAGEO REG[88h] Timer 0 compare buffer register [TCMPBOL]

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Timer 0 compare buffer register --- Low Byte
20 EbE Gz 0 ZrfFas S L2 16bits, 4iH a5 T a8l h T L gzt 0 0 RW
WAFARHIME, JFHAE PWM TH8E: 0 SO SR HEBL T, PWMO i
H A high.
PAGEO REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description Default Access
Timer 0 compare buffer register --- High Byte
20 FAc gzt O 27 fF Ay 3 16bits, GiH S5 T8N T HeA gz 0 0 RW
A7 AR, JF HAE PWM 1585 0 Sef R B OL T, PWMO %t
4 high.
PAGEQO REG[8Ah] Timer 0 count buffer register [TCNTBOL]
Bit Description Default Access
Timer O count buffer register --- Low Byte
20 T 0 F A7 88 B AT 16bit. i EE8 55T O i), JF H. reload_en 0 RW
FEALRERITEOL T , PWM BT b O Zr A7 4 B 2t Hds
2 PWM TR T80, AT RS> 25 A7 4% 52 a] H AR TF e
PAGEOQO REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description Default Access
Timer O count buffer register --- High Byte
2.0 TH R O T A7 4% 3L 16bit. 41151 0 i, H reload_en 0 RW
FEATREMITEOL T, PWM 2 S HiT 822 i O 2 A7 e ME BT HGs .
2 PWM JTR TS, A LOE R XA Z5 A7 4% 15 al H A TH U
PAGEO REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description Default Access
Timer 1 compare buffer register --- Low Byte
70 Pzt 1 2 A7 s 32 16bits, GiF 8855 T /N T ez 1 0 RW
TAEAHIE, JF HAE PWM tHEds 1 SOMSCITESL T, PWMO it
N high.
PAGEO REG[8Dh] Timer 1 compare buffer register [TCMPB1H]
Bit Description Default Access
Timer 1 compare buffer register --- High Byte
20 LAzt 1 27y 32 16bits, GiF 8855 T8N T iz 1 0 RW
TAEAHIAE, JF HAE PWM tHEds 1 SOMSCHTESL T, PWMO it
4 high.
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Character/Graphic TFT LCD Controller

PAGEO REG[8Eh] Timer 1 count buffer register [TCNTB1L]
Bit Description Default Access
Timer 1 count buffer register --- Low Byte

TH R 1 FF 728 B A 16bit. 411 30882 T 0 1, Jf- H reload_en
FEAERERITG AL T, PWM 2 BT B2 il 1 27 A7 s E 2T .
2 PWM JTG TS, AT DUE XA~ a7 A7 4 13 0] B A T 80

7-0

PAGEO REG[8Fh] Timer 1 count buffer register [TCNTB1H]
Bit Description Default Access
Timer 1 count buffer register --- High Byte

TH R 1 F 728 B 16bit. 411308821 0 1, Jf H. reload_en
REMEREITEOL T, PWM 2 EE S b 1 A A 4 I 2T s
2 PWM GG, o) DU IX A 2P A7 a2 0l 3 30 1 il .

7.0 RW
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20.8 XPfEHISI% (BTE) &M &F 78

PAGEOQ REG[90h] BTE Function Control Register 0 (BTE CTRLO)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
BTE Function Enable / Status
Write
0: JTahfk.
1:BTE f#fE.
4 Read 0 RW
0:BTE HE.
1:BTE fTfi%.
w24 BTE fERENT, MPU XJJEE (Canvas[ LYE& H]) WAF A7
AR .
3-1 NA 0 RO
PATTERN Format
0 0: 8X8 0 RW
1:16X16
PAGEO REG[91h] BTE Function Control Registerl (BTE_CTRL1)
Bit Description Default Access
BTE ROP Code Bit[3:0] or Color expansion starting bit
a. ROP @ HIHEME 40 'S , 248 BTE #:/E 1] LL4S & ROP [1#1E .
(EZHEETT 2.7)
Code Description
0000b 0 ( Blackness)
0001b ~S0 - ~Slor~(S0+S1)
0010b ~S0-S1
0011b ~S0
0100b SO0 ~S1
0101b ~S1
0110b S0nS1
0111b ~S0+~Slor~ (S0 - S1)
7-4 1000b SO - S1 0 RW
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )
b. #% BTE #1E1E color expansion (08h / 09h / Eh / Fh). A4
XU bits FRE AT —E MPU 5 EHERIIRL bit, 1
TR BTE & 0 AMGZGEdE. IFHHAES MPU
PO R, B AE 8-bits MPU #1011, HEUEMNZE 0
3|7, #JEAE 16-bits MPU #:0 1, TI¥E A 0 3 15,
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Character/Graphic TFT LCD Controller

Bit Description Default Access
BTE Operation Code Bit[3:0]

RA8889 W 2D BTE 5% . sbIhagn] LAHEt 13 BTE #/E. A4k
EeER LLSE & ROP Thig.
Code Description

MPU Write with ROP

SO: H MPU S AH ¥

S1: BN AFIRALEE .

D: Z°% ROP DI it 5 ANHKIWAF .

0001b Reserved

Memory Copy with ROP

SO: Hi W AF IR AEEE .«

S1: MR B

D: % ROP Iifg it 5 NHIM A

0011b Reserved

MPU Write w/ chroma keying (w/o ROP)

S0: i MPU % N $i#% .

0100b i MPU #3555 chroma key(background color #5747
i)

B, BLBEHSBEEANBRNFS.
Memory Copy (move) w/ chroma keying (w/o
ROP)

or01b | SO MR, HHATESL .

If SO data doesn’t match with chroma key color
(specified by background color) then SO data will
write to destination.

Pattern Fill with ROP

0000b

0010b

3-0 0110b SO F#ikiE N Pattern. 0 RW
Pattern Fill with chroma keying
B RN P o
0111b SO sk N Pattern

14 SO [ data 5 chroma key (background color) i

CARR, MBI EANHKAFT.

MPU Write w/ Color Expansion

1000b SO [T B sl B MPU SN, BTE ¥4 4R

EMGE S R, JFFHSANERRET.

MPU Write w/ Color Expansion and chroma

keying

1001b SO MR E R EAREEE MPU 5N, W s 5351
bit Jy 1, AbBHZERIEE AT G, WIR A EHIE N 0,

MAMAEN. BHENHKAGFT RS ORI

JE o

Memory Copy with opacity

S0, S1 & D: RiE5 HE & ZNAF-

MPU Write with opacity

S0: HI MPU i A%k «

S1: HINAFIRBEEE

D: &% Alpha blending #:/E35 XN HINAAEF .

Solid Fill

1100b HWAETE . BARENFFROERE, SAMERA

HEIN A

1101b Reserved

Memory Copy w/ Color Expansion

S0&D frFWFF, S1ARMEH.

SO K865 B itk MPU B DMA UL 8bpp 5§ 16bpp

R 7 SN B N A

1010b

1011b

1110b
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Character/Graphic TFT LCD Controller

Bit Description Default Access
Memory Copy w/ Color Expansion and chroma
keying
S0 & D fr T WAF, S1ARMEH.
1111b SO [ 6 72 2535 1 MPU Bk DMA L4 8bpp 5k 16bpp
1 R T TN A7
WA SO BN HHE=0 Ul D A5 AN HdE. A SO
AL EEE=1 2R AR EBS N D.
PAGEOQ REG[92h] Source 0/1 & Destination Color Depth (BTE COLR)
Bit Description Default Access
7 N/A 0 RO
S0 Color Depth
6-5 00: 256 & (8bpp). 0 RW
01: 65k & (16bpp).
1x: 16.7M & (24bpp).
S1 Color Depth
000: 256 & (8bpp)-
001: 65k f& (16bpp).
010: 16.7M & (24bpp)-
4-2 ] , . — 0 RW
011: Constant color (S1 memory start address’ setting definition
change as S1 constant color definition).
100: 8 bit pixel alpha blending.
101: 16 bit pixel alpha blending
110: 32bit ARGB mode
Destination Color Depth
1-0 00: 256 & (8bpp). 0 RW
01: 65k & (16bpp).
1x: 16.7M £ (24bpp).
PAGEO REG[93h] Source 0 memory start address 0 (SO_STRO)
Bit Description Default Access
7-2 Source 0 memory start address [7:2] 0 RW
1-0 Fix at 0 0 RO
PAGEOQO REG[94h] Source 0 memory start address 1 (SO STR1)
Bit Description Default Access
7-0 Source 0 memory start address [15:8] 0 RW
PAGEQ REG[95h] Source 0 memory start address 2 (SO STR2)
Bit Description Default Access
7-0 Source 0 memory start address [23:16] 0 RW
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Character/Graphic TFT LCD Controller

PAGEO REG[96h] Source 0 memory start address 3 (S0_STR3)
Bit Description Default Access

7-0 Source 0 memory start address [31:24] 0 RW

PAGEOQO REG[97h] Source 0 image width 0 (SO WTHO)
Bit Description Default Access

Source 0 image width [7:2]

_ LEDAN & 0 RW
WA 4 k. SO_WTH Bit [1:0] A5 2 M 0.
XANKE B 1% R

1-0 Fix at 0 0 RO

PAGEOQO REG[98h] Source 0 image width 1 (S0 WTH1)

Bit Description Default Access

7-5 NA 0 RO
Source 0 image width [12:8]

40 LEDA LS 0 RW

B RN 4 BB, SO_WTH Bit [1:0] PI&B[E &M 0,
XANBUE R AR A

PAGEOQO REG[99h] Source 0 Window Upper-Left corner X-coordinates 0 (SO _X0)
Bit Description Default Access

7.0 Source 0 Window Upper-Left corner X-coordinates [7:0]

0 RW
UL 77 A7 45 /¢ Source 0 i & A2 _E A X 2445

PAGEO REG[9AN] Source 0 Window Upper-Left corner X-coordinates 1 (SO X1)
Bit Description Default Access

7-5 NA 0 RO

4-0 Source 0 Window Upper-Left corner X-coordinates [12:8]

0 RW
HF A Source 0 R & A LMK X A4%x

PAGEOQO REG[9Bh] Source 0 Window Upper-Left corner Y-coordinates 0 (SO YO0)
Bit Description Default Access

7.0 Source 0 Window Upper-Left corner Y-coordinates [7:0]

0 RW
A7 8% 2 Source 0 #R & /2 EAKTY %5,

PAGEOQO REG[9Ch] Source 0 Window Upper-Left corner Y-coordinates 1 (SO Y1)
Bit Description Default Access

7-5 NA 0 RO

4-0 Source 0 Window Upper-Left corner Y-coordinates [12:8]

, X _ 0 RW
A7 882 Source 0 & /2 AN Y AF5.
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PAGEO REG[9Dh] Source 1 memory start address 0 (S1_STRO0) /

S1 constant color — Red element (S1 Red)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Source 1 memory start address [7:2]
7.0 A source 1 HE ¥ N B, A4 BT AE A 2 1€ X S1 0 RW
M EE, AN A O 2745 v source 1 WAF
ARIHALERT, bit [1:0] PLHZABN 0.
PAGEO REG[9Eh] Source 1 memory start address 1 (S1_STR1)/
S1 constant color — Green element (S1_GREEN)
Bit Description Default Access
Source 1 memory start address [15:8]
7-0 W source 1 B BEE N H G, HEA LA A 85 2 480E SO S1 0 RwW
R e S S A SN A
PAGEO REG[9Fh] Source 1 memory start address 2 (S1_STR2) /
S1 constant color — Blue element (S1 BLUE)
Bit Description Default Access
Source 1 memory start address [23:16]
7-0 Wi source 1 #i B E NH BEi, AN Fak Soie U S1 0 RW
B, S AF AR I ) -
PAGEO REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 WISk source 1 #5158 N B, 4 ML A7 4K 24 Sl S 0 RW
[ B SRR A B )
PAGEOQ REG[A1h] Source 1 image width 0 (S1_WTHO)
Bit Description Default Access
Source 1 image width [7:2]
o | BB o W
DREREW 4 %%, S1_WTH Bit [1:0] W#EEE AN 0.
XAEE Y EE E R A
1-0 Fix at 0. 0 RO
PAGEOQ REG[A2h] Source 1 image width 1 (S1 WTH1)
Bit Description Default Access
7-5 N/A 0 RO
Source 1 image width [12:8]
a0 | EbnRE. 0 RW

RGN 4 #FR.  S1_WTH Bit [1:0] P E A 0.
RN A ER R A
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PAGEO REG[A3h] Source 1 Window Upper-Left corner X-coordinates 0 (S1_XO0)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
7.0 Source 1 Window Upper-Left corner X-coordinates [7:0] 0 RW
257 2% /2 Source 1 18 & _E A X AKR.
PAGEO REG[A4h] Source 1 Window Upper-Left corner X-coordinates 1 (S1_X1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 1 Window Upper-Left corner X-coordinates [12:8] 0 RW
I 77 /745 /& Source 1 B 7c F AT X AAAR.
PAGEOQ REG[A5h] Source 1 Window Upper-Left corner Y-coordinates 0 (S1_YO0)
Bit Description Default Access
7.0 Source 1 Window Upper-Left corner Y-coordinates [7:0] 0 RW
UL 3 (7 45 & Source 1 f 2 EAIY Akg.
PAGEO REG[A6h] Source 1 Window Upper-Left corner Y-coordinates 1 (S1 Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 1 Window Upper-Left corner Y-coordinates [12:8] 0 RW
UL 3 (7 45 & Source 1 f 2 EAIIY kg
PAGEOQ REG[A7h] Destination memory start address 0 (DT STRO)
Bit Description Default Access
7-2 Destination memory start address [7:2] 0 RW
1-0 Fix at 0 0 RO
PAGEO REG[A8h] Destination memory start address 1 (DT_STR1)
Bit Description Default Access
7-0 Destination memory start address [15:8] 0 RW
PAGEOQ REG[A9h] Destination memory start address 2 (DT _STR2)
Bit Description Default Access
7-0 Destination memory start address [23:16] 0 RW
PAGEO REG[AAN] Destination memory start address 3 (DT_STR3)
Bit Description Default Access
7-0 Destination memory start address [31:24] 0 RW

ZE - HEIPWAFR GG HIE A BETE SRR 0 >RiF 1 A BE X HLN  ((image_width)*(image_height)*([1|2|3]color
depth)), AASHERILE R
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PAGEO REG[ABh] Destination image width 0 (DT _WTHO)

RA8889

Character/Graphic TFT LCD Controller

AL BER
XA BB B G R

Bit Description Default Access
Destination image width [7:2]
7.9 AL 1%% | - 0 RW
DB REMY 4 %K. DT_WTH Bit [1:0] W& E N 0.
XN BUE Y AR RE
1-0 Fix at O 0 RO
PAGEO REG[ACh] Destination image width 1 (DT _WTH1)
Bit Description Default Access
7-5 N/A 0 RO
Destination image width [12:8]
40 %m: 1%% | - 0 RW
DAZRELREYE 4 #Fx. DT_WTH Bit [1:0] &[N 0.
XAHUE RV ER R
PAGEO REG[ADhN] Destination Window Upper-Left corner X-coordinates 0 (DT_XO0)
Bit Description Default Access
7-0 Destination Window Upper-Left corner X-coordinates [7:0] 0 RW
PAGEO REGJAEh] Destination Window Upper-Left corner X-coordinates 1 (DT _X1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Destination Window Upper-Left corner X-coordinates [12:8] 0 RW
PAGEO REGJ[AFh] Destination Window Upper-Left corner Y-coordinates 0 (DT_Y0)
Bit Description Default Access
7-0 Destination Window Upper-Left corner Y-coordinates [7:0] 0 RW
PAGEOQ REG[BOh] Destination Window Upper-Left corner Y-coordinates 1 (DT Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Destination Window Upper-Left corner Y-coordinates [12:8] 0 RW
PAGEO REG[B1h] BTE Window Width 0 (BTE_ WTHO)
Bit Description Default Access
BTE Window Width Setting[7:0]
7-0 0 RW
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RAIO"

PAGEOQ REG[B2h] BTE Window Width 1 (BTE_WTH1)

Bit Description Default Access
7-5 NA 0 RO
BTE Window Width Setting [12:8]
4-0 | B BE. 0 RW
XAEE RV E G A
PAGEO REG[B3h] BTE Window Height 0 (BTE HIGO0)
Bit Description Default Access
BTE Window Height Setting[7:0]
70 LA & 0 RW
XA B 2P E AR R
PAGEO REG[B4h] BTE Window Height 1 (BTE HIG1)
Bit Description Default Access
7-5 NA 0 RO
BTE Window Height Setting [12:8]
4-0 LA & 0 RW
XABUE A ERERE
PAGEO REG[B5h] Alpha Blending (APB_CTRL)
Bit Description Default Access
7-4 N/A 0 RO
Window Alpha Blending effect for SO & S1
WS % alpha {E IV HELE 0.0~1.0 #, 111 1.0 B2 5w e E
], J+H 0.0 o2 aiEl] .
0oh: 0
0lh: 1/32
5-0 02h: 2/32 0 RW
1Eh: 30/32
1Fh: 31/32
2Xh: 1
Output Effect = (S0 image x (1 - alpha setting value))
+ (S1 image x alpha setting value)
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Character/Graphic TFT LCD Controller

20.9 BITINHFESE SPI #EH|FHFE

PAGEQ REG[B6h] Serial flash DMA Controller REG (DMA CTRL)
Bit Description Default Access
00b: [B7h] B3-0

01b: 4x read command code — 6Bh.

Address output & data input interleaved on xmiso & xmosi &

7.6 XSl02 & Xsio3. 00 RO
10b: 4x read command code — EBh.

Address output & data input interleaved on xmiso & xmosi &
Xsio2 & xsio3

11b:NA

5-1 NA 0 RO
Write Function: DMA Start Bit

AT m MPU S AN 1, JFHY EHEeH3NERN 0.

WAL VL S FRF S N FEIN A, B LGS DMA B A3 BE 16 it o 12
BB W N TR IF BN 7R .

Read Function: DMA Busy Check Bit

0: INE.

1 U,

o LT HATINAER) DMA fE 5, DA EEERER, JFH
it SDRAM Hiff) Canvas HRRHEZ B . HIWRE. GAER.
SR

PAGEOQO REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)
Bit Description Default Access

Serial Flash/ROM I/F # Select

7 0: H4TINFH/ROM O lik#¥.

10 HATINAEIROM 1 Bk,

£ . X4 pagel B7h bit 7 = 1, serial flash chip i%£# 2,3.

Serial Flash /ROM Access Mode

6 0: P~ f#HI7E CGROM.

1: DMA # 5~ i I £ CGRAM.pattern.boot start image =¥ OSD
Uie b

Serial Flash/ROM Address Mode

0: 24 bits FHEAEA

1: 32 bits FHEAE .

5 1 AT # A B AT 32 bits TR, EAH L AETRANEXSB | O RW
& (B7h) 43847 INAF, JF HBUE L bit y 1.

81 & T DUR B X AN AR ATE 2 B E LR R 24t N 32bit
Mk AR
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Bit Description Default Access

4 Must setto 1 0 WO

Read Command code & behavior selection

000xb: 1x S Ar4 03h. BEHGHE A Normal read 2. #id 2
EH xmiso i o 75 k5 HdE () AN 75 223 i 3

010xb: 1x B4 0Bh. A faster read i#J¥. ##i/2 H xmiso
N, RA6807M fEMLLL ¥Rl s> FEN 8 7 il Y.

3.0 1x0xb: 1x #HUAr4 1Bh. A fastest read 3, %42 i xmiso 0 RIW
fiN. RAG6807M fEMLIL S MRl FEN 16 >2 i

xx10b: 2x $H A4 3Bh. 7E xmiso 5 xmosi B 345 E RN ,
fEHINE S H R = ZEN 8 N (Dual mode 0, %% Figure

16-7).
2 . ANEFTA Y serial flash #1537 LA _E Ay 4, 1R FH 19 serial
flash i B IER I 2 .

PAGEO REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

TEFEFAL core &% /788 J5, SPI AT AHEAT AL SR sl dn &0 —
AN 1% BL5E IR AL i 1L [SPIDR] % 4788 - 24 MPU Xt SPIDR 5 A\
i, B aUE I Write FIFO Skik . &4N5 A Write FIFO #f2x1
I 715 o A _E Sk core {68 SS_ACTIVE, £ Write FIFO
TEARTHIE T 5 NEHE, sl (oESEdR SN, RSN
7-0 (B K AR H 25 o NA RW
TEAE S B0 1) TR It 2 B ke s *Aiﬂz?&%iﬁﬁﬁ*”@i&w&%ﬂz%
WA o T TS B P 5 S A 0 FR B A BRI o T S R B 6
5N Write FIFO "1, X2 SHUTIRM SPI A& %, T‘Féiﬁu NG RiEA
SRR . B SRS R, BRI 1 EE 2 47 7E Read FIFO
H1, Read FIFO 5 Write FIFO ZAHX 1, & HA 16 IREH FIFO,
Read FIFO [N 7] A%t SPIDR #5473 52 HL .

PAGEOQO REG[B9h] SPI master Control Register (SPIMCR?2)

Bit Description Default Access
7 B7 and B5 = 10b: nSS drive on xnsfcs[2] 0 RW
B7 and B5 = 11b: nSS drive on xnsfcs[3]
SPI Master Interrupt enable
0: ZEREP M.
6 1: farge I 0 RW

o T BE B 2R EE SPIM R lTbR &, A4 RA8889 A4k Hi A b
75 MPU, FrUME & RSB A SPIMSR 2747 28 H b & KA A
R4 5E Ko
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Bit Description Default Access

Control Slave Select drive on which xnsfcs
5 B7 and B5 = 00b: nSS i xnsfcs[0] Xz 0 RW
B7 and B5 = 00b: nSS i xnsfcs[1] KXzl

Slave Select signal active [SS_ACTIVE]
0: REhfE (nSS K24t high).

4 1 FE (nSS Bt low). 0 RW
7E SS_ACTIVE BCNAEHERE, FIFO ¥4kt H gl 3k o i+
16N BIRAS .

& FAE SS_ACTIVE ahfERf, ANEH K CPOL/ICPHA IE .
Mask interrupt for FIFO overflow error [OVFIRQMSK]

3 0: APk 1 RW
1: 5.

Mask interrupt for while Tx FIFO empty & SPI engine/FSM
idle [EMTIRQMSK]

2 1 RW
0: ABEi
1 k.
SPI operation mode
2§ §& DMA 4N CGROM i, SPI R 3Z#f mode 0 5 mode 3.
mode CPOL: CPHA:
1-0 Clock Polarity bit Clock Phase hit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1
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e At CPOL=0, SCK #iZR/EAENER N 0.
o For CPHA=0, ¥dEZEMER LT 438 (low->high), 3 HEIE 27 K 4 (high->low)38 1L .
o For CPHA=1, ¥#EEIEAMRM T B EE (high->low), Ff HE¥EZ7E_ET245 1k (low->high).

e AtCPOL=1 , SCKMEIERNER AN 1(5 CPOL=0 [ZHH).
o For CPHA=0, ¥¥27E MM T B (high->low), I BEE 278 - T+2:28 1k (low->high).
o For CPHA=1, ¥UiE R EHEN EAZE (low->high), IF BEEE 21 T B2 (high->low) 281k .

cok CcPOL=0 — WAL ey
cpoL=1 WAL

o5 i ~

Clock# DO Xz @@ s)ye 7 e

CPHA =0 =01 ] S 44 4 ° i
sho T E 3
Clock # | R R S S
CPHA =1 5D 7 7 5
SD0 £ S
Figure 20-7

Table 20-2 : SPI MODES

SPI MODE CPOL CPHA
0 0 0
1 0 1
2 1 0
3 1 1
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PAGEO REG[BAh] SPI master Status Register (SPIMSR)
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Character/Graphic TFT LCD Controller

Bit Description

Default

Access

Tx FIFO empty flag
7 0: £% (not empty).
1. &% (empty).

RO

Tx FIFO full flag
6 0: & (not full).
1 23 (full)o

RO

Rx FIFO empty flag
5 0: £% (not empty).
1. BF (empty).

RO

Rx FIFO full flag
4 0: K¥# (not full).
1 2 (full).

RO

1. Overflow interrupt flag
5 1 ¥aiERirE.

RwW

1: Tx FIFO empty & SPI engine/FSM idle interrupt flag
5 1RKaERIIRE .

2

RW

1-0 NA

RO

PAGEO REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit Description

Default

Access

SPI Clock Period
Z:75 RGN ] SPI 2% 5 B IR AR DLk e IEHf FE B

SPI Master:

—_ Fcore
Faoc= P ivisor) 2
Serial Flash:

— Feor
Fooe= C()/(divisor)xz

When SPI_DIVSOR =0,
Fsck= Fcore

7-0

RW

PAGEOQO REG[BCh] Serial flash DMA Source Starting Address 0 (DMA SSTRO)

Bit Description

Default

Access

Serial flash DMA Source START ADDRESS [7:0]
7-0 T A7 W HR AT INA7 B ik address [7:0].
LR R B kR dn s Ak

RW
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PAGEO REG[BDh] Serial flash DMA Source Starting Address 1 (DMA_SSTR1)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Serial flash DMA Source START ADDRESS [15:8]
7-0 I 27 A7 35 BOE B AT INAF I 3k address [15:8]. 0 RW
FELAEAR YR E SRR dn k.
PAGEO REG[BEh] Serial flash DMA Source Starting Address 2 (DMA_SSTR2)
Bit Description Default Access
Serial flash DMA Source START ADDRESS [23:16]
7-0 I ZF A7 2 € HRAT INFE ik address[23:16]. 0 RW
LR E YR BRI dR sk .
PAGEOQO REG[BFh] Serial flash DMA Source Starting Address 3 (DMA_ SSTR3)
Bit Description Default Access
Serial flash DMA Source START ADDRESS [31:24]
7-0 P25 A7 A B0 e HR AT INAE b IE address[31:24]. 0 RW
LR RUR BRI dR sk
PAGEO REG[COh] DMA Destination Window Upper-Left corner X-coordinates 0 (DMA_DXO0)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 WA 2% X DMA [JJEE (Canvas) b H K& &£ M X[7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
BLAF A 2% € X SDRAM [ H (¥ A AE L[ 7:2]

PAGEOQ REG[C1h] DMA Destination Window Upper-Left corner X-coordinates 1 (DMA_ DX1)

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
2577 %% X SDRAM ) H N fE stk [15:8].

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
70 A28 X DMA ()RR (Canvas) - H K& H A E A X[12:8]. 0 RW

PAGEO REG[C2h] DMA Destination Window Upper-Left corner Y-coordinates 0 (DMA_DYO0)

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
I 75 77 4% 5 X SDRAM 1) H I 4 77 i 1ik[23:16]

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 W2 E X DMA FIJER (Canvas) b H I /42 £ Y[7:0]. 0 RW
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PAGEO REG[C3h] DMA Destination Window Upper-Left corner Y-coordinates 1 (DMA_DY1)

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
70 A28 X DMA ()RR (Canvas) - HKIE HA A Y[12:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
I 27 A7 #4578 L SDRAM [ H ¥ Y A7 L hE[31:24]
PAGEO REG[C4h] : RESERVED
Bit Description Default Access
7-0 N/A 0 RO
PAGEQ REG[C5h] SPI Master Bus Select (SPIMBS)
Bit Description Default Access
SPI master bus select
7 0: Bus 0 (xsck, xmosi, xmiso) 0 RW
1: Bus 1 (xspil_sck, xspil_msio0, xspil_msiol)
6 N/A 0 RO
SPI master rx register latch edge
5 0: cclk rising edge 0 RW
1: cclk falling edge
4-0 N/A 0 RO
PAGEO REG[C6h] DMA Block Width 0 (DMAW WTHO0)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
DMA [X 5 :0].
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &4 % H[7:0]
PAGEO REG[C7h] DMA Block Width 1 (DMAW WTH1)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
P gy .
7.0 DMA [X B8 £ [15:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA f&4i % H[15:8].
PAGEO REG[C8h] DMA Block Height 0 (DMAW HIGHO0)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 DMA [X i [ 7:0] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA f& 4% H[23:16].
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PAGEOQO REG[C9h] DMA Block Height 1 (DMAW_HIGH1)

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 DMA [X i £[15:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA 1 4% H [31:24]
PAGEO REG[CAh] DMA Source Picture Width 0 (DMA_SWTHO)
Bit Description Default Access
DMA Source Picture Width [7:0]
7-0 N 0 RW
LA S
PAGEO REG[CBh] DMA Source Picture Width 0 (DMA SWTH1)
Bit Description Default Access
7-5 N/A 0 RO
4-0 DMA Source Picture Width [12:8] 0 RW
Source serial flash ROM SDRAM
(DMA_SSTR)
----- \

" (DMA_DY, DMA_DX): physical address

S OMA_TFa2/110)

Linear mode

Source serial flash ROM SDRAM

(Canvas)

(DM&,_SSTR) (DM&,_DY(, DMA,_DX)

< (DMA_TF1M),

la- - (OMA&_STH) |

Block mode

Figure 20-8 : DMA Linear and Block Mode
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20.10 JCF5| %

PAGEQ REG[CCh] Character Control Register 0 (CCRO)
Bit Description Default Access

Character source selection
00: P# CGROM A7 75 K i o
7:6 01: 4} CGROM NP KIE (FEEINTE). 0 RW
10: fFH & & 7R .

11: NA.

Character Height Setting for external CGROM & user-defined
Character

00b : 16; ex. 8x16/16x16 /%558 x 16,

01b: 24; ex. 12x24 [ 24x24 [R5 x 24,

10b : 32; ex. 16x32/32x32 [R5 x 32,

2

A I R R B A B, i< 8000h 1Yy | 00 RW
KT, WO 8/12/16. ¥ HE>=8000h N4 T, TEEN
16/24/32.
2. ST R B B 72 W AERUG TS, IF HL% %2 GT Font
ROM (CEh, CFh) HH<%- 7 4%,
3. N# CGROM £ #F 12x24.
3-2 NA 0 RO

Character Selection for internal CGROM

1 FNCRO B7 = 0 5 B6 = 0, #2ik# /N # CGROM [FFF4H,
I H.N# CGROM 1% 1 ISO/IEC 8859-1,2,4,5, AJ LASZ FF 90 f
1o | FCHBU RN E KA 0 BW
00b : ISO/IEC 8859-1.
01b : ISO/IEC 8859-2,
10b : ISO/IEC 8859-4.
11b : ISO/IEC 8859-5.

PAGEO REG[CDh] Character Control Register 1 (CCR1)
Bit Description Default Access

Full Alighment Selection Bit

0: &Xf5%4ERE.

1: EXFEfERE.

BERFHERER, BoR TR SR T RN 12 RN
IR FRFRER/NTHRET FHEE 12 Wama Lnm il
1/2 5, 5 A2 s v REAH [ ) 8 1

Chroma keying enable on Text input

6 0: FRHIEHE 0 2 B/R AR ERBIE. 0 RwW
1: FREEE 0 2 Wox KR (Canvas)
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Bit Description Default Access

5 N/A 0 RO

Character Rotation
0 : Normal

XFTT NIRRT EE TR
1: WimEt 90 FE, Jf HaE BRI

LFTT MM BB E RN

(XM % E VDIR K 1).
TGN AL AL I 5, A T U ik, A T LR R AR
B A4 core_busy K€ & 15 AT DA#EAT B 2.
Character width enlargement factor
00b: X1.
3-2 01b: X2. 0 RW
10b: X3.
11b: XA4.
Character height enlargement factor
00b: X1.
1-0 01b: X2. 0 RW
10b: X3.
11b: X4.

PAGEO REG[CEh] GT Character ROM Select (GTFNT SEL)
Bit Description Default Access

GT Serial Character ROM Select
000b: GT21L16T1W
001b: GT30L16U2W
010b: GT30L24T3Y

7> | 011b: GT30L24M1Z 0 RW
100b: GT30L32S4W
101b: GT20L24F6Y
110b: GT21L24S1W
4-0 N/A 0 RO
PAGEOQ REG[CFh] GT Character ROM Control register (GTENT CR)
Bit Description Default Access

Character sets

XF TR E 5@ CGROM, it 77 2 5 fifht 77 20 Zi e Xf BE I o
a. Single byte character code for following character sets:
00100b: ASCII only (00h-1Fh, 80-FFh will send “blank space”)
7-3 10001b: ISO-8859-1 + ASCII code 0 RW
10010b: 1SO-8859-2 + ASCII code
10011b: 1ISO-8859-3 + ASCII code
10100b: ISO-8859-4 + ASCII code
10101b: 1SO-8859-5 + ASCII code
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Bit Description Default Access

10110b: ISO-8859-7 + ASCII code
10111b: ISO-8859-8 + ASCII code
11000b: ISO-8859-9 + ASCII code
11001b: ISO-8859-10 + ASCII code
11010b: ISO-8859-11 + ASCII code
11011b: ISO-8859-13 + ASCII code
11100b: ISO-8859-14 + ASCII code
11101b: ISO-8859-15 + ASCII code
11110b: ISO-8859-16 + ASCII code
b. Two byte character code for following character sets:
00000b: GB2312

00001b: GB12345/GB18030
00010b: BIG5

00011b: UNICODE

00101b: UNI-Japanese

00110b: JIS0208

00111b: Latin / Greek / Cyrillic / Arabic / Thai / Hebrew

2. Uk bits ¥ € A /& 00011lb, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) H5-4 28— 051545 80h LR, Kotk
M ASCII R AbHE

2 N/A 0 RO

GT Character width setting
00b: X[ & B L 74T 24, PRS2 mE ) —F. Ex
1-0 ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese, 0 RW

JIS0208, Thai.
Others: VL NFfF4H B AAETE 775 ASCII, Latin, Greek,
Cyrillic & Arabic.

Relationship of Character sets & GT Character width as following:

Char. set ASCII Code/ Latin / Greek / Arabic
ISO-8859-x Cyrillic Others
. (00111b)
Width (00100b /1xxxxb) (00111b)
o . [ 7 LR
i3 ]
00b 5 5% FLE NA (auto set by chip)
01b Arial NA5EE NEE F 2l A R E NA
10b Roman 45 NA 3 B N H NA
11b Bold NA NA NA
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PAGEO REG[DOh] Character Line gap Setting Register (FLDR)
Bit Description Default Access
7-5 N/A 0 RO
Character Line gap Setting

BB AT HATEE, N TS B2 G g 2Bk T —17. (HAL:
4-0 1%£) 0 RW
ITEER B LAY RO A A7 A WOE N .
AT EEAN S 5 AT IR T REES) .

Active Window
w60 &

Character Line gap

OHE

Figure 20-9 : Character Line Gap

PAGEOQO REG[D1h] Character to Character Space Setting Register (F2FSSR

Bit Description Default Access
7-6 N/A 0 RW
Character to Character Space Setting
00h : 0O pixel

01h: 1 pixel

02h : 2 pixels

5-0 . 0 RW
3Fh : 63 pixels

TR ) R 2SR R

P INREA 2 5 FRIOKES) .«

Active Window — [+~ Character to Character Space

RAI O

Figure 20-10 : Character to Character Space
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PAGEO REG[D2h] Foreground Color Register - Red (FGCR)

Bit Description Default Access
Foreground Color - Red; for draw, text or color expansion
20 256 o, ALEAEERT Blt.[7:5]o - RW
65K o, AULAFfEAEH Bit[7:3].
16.7M 1, AULFF A4 1) Bit[7:0].
PAGEO REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
NI A7# 11 Bit[7:5].
70 256 fu, ‘jjﬁt:ﬁ%ﬁﬁﬁ B-lt[7 5] FEh RW
65K 1, UL ZFAFAs 1 Bit[7:2].
16.7M 1, AILZF 7851 Bit[7:0].
PAGEOQ REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access
Foreground Color - Blue; for draw, text or color expansion
2.0 256 i, ﬁﬁtiﬁ%ﬁﬁﬁ Bl-t[7:6]o FEh RW
65K 1, ML ZFAF4s 1 Bit[7:3].
262K {1, NILEF A4 Bit[7:0].
PAGEOQO REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 th, NILEFAFEEE Bit[7:5]

65K ff, AULEAEA T Bit[7:3].

7-0 16.7M ., RULZFA74s 1) Bit[7:0]. 00h RW
e TWHEFOEYRAE)E M, AERE SHT R ORI,
W EHR BT ¥ 2 e DRl st (R T REuR, 78 BTE T
JRIF],  ANATBAH [FH

PAGEO REG[D6h] Background Color Register - Green (BGCG)

Bit Description Default Access

Background Color - Green; for Text or color expansion
256 i, NULEAAFAR I Bit[7:5].

65K 1, AULAFfEAEH Bit[7:2].

7-0 16.7M {4, AUbaF A5 Bit[7:0]. 00h RW
o LW R COE R SR, ANBRCE ST F A,
0 EHR O - o e AT e R 7 e, 78 BTE Dhig
JRIA],  ANA]BOAH [EE
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Bit Description Default Access
Background Color - Blue; for Text or color expansion
256 o, AULZF AR Bit[7:6].
65K ff, SHNILZF A7 Bit[7:3].
7-0 16.7M &, AL aF AR Bit[7:0]. 00h RW
gk RWHEROE R SR A, AEWRGE S AR A R E,
W EHR BT 2 e DT st T 7 X, 78 BTE DI
JRIA], AT BOAH A
PAGEO REG[D8h] — REG[DAh] : RESERVED
Bit Description Default Access
7-0 NA 0 RO
PAGEO REG[DBh] CGRAM Start Address 0 (CGRAM_ STRO)
Bit Description Default Access
CGRAM START ADDRESS [7:0]
7.0 flE I e SO AP Al 0 BW
i & L ZUE R (Canvas) HIGE KA\ CGRAM )%, If:
HAEH CGRAM [l 75 77 25 KA CGRAM %k
PAGEO REG[DCh] CGRAM Start Address 1 (CGRAM STR1)
Bit Description Default Access
CGRAM START ADDRESS [15:8]
2.0 fd 38 5 SO 2 [ ) 0 RW
fil & a2 R (Canvas) [180E K i\ CGRAM %, I
HAEH CGRAM [tk a7 47 5 K AU CGRAM ¥ £k -
PAGEO REG[DDh] CGRAM Start Address 2 (CGRAM STR2)
Bit Description Default Access
CGRAM START ADDRESS [23:16]
7.0 | M E AR b 0 BW
i 2w ZUE R K (Canvas) HIBGE KA CGRAM K , If
HALH CGRAM il 75 77 85 KA CGRAM %k .«
PAGEO REG[DEh] CGRAM Start Address 3 (CGRAM STR3)
Bit Description Default Access
CGRAM START ADDRESS [31:24]
20 | MR E R R 0 RW
i 22U R (Canvas) € R4\ CGRAM 4, If
HA# H] CGRAM ¥k 27 47 #5 KA CGRAM (144 .

o g WURAEI TR ESUB R RE, e, ATEE. EE. AT

& iR E core_busy (fontwr_busy) IRZSZTE low.
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20.11 RRVREHEH FES

PAGEO REG[DFh] : Power Management register (PMU)
Bit Description Default Access

Enter Power saving state

0: AR A2 AR g i
10 BEAA B

7E

A =M DL F AR o g
7 SR CP TS L BRI RENE  BR A R 0 RW
XFIXAS bit 5 0 7] LU AR B Mg, 75 RGEME IS UL bit A 2 #E
0, TERGUATEAIEN, UL bit 7124 1. MPU %2155 F5 R4t
Bk th 8 A A BE ARVF S A AE A o (8 FH 3 W] DU A e A iR A IR
LA bit [1] (power saving) K5 RS2 T 4 H B bR
BT .

6-2 NA 0 RO

Power saving Mode definition
00: NA
01: LBz
1.0 CCLK & PCLK £f%1k, MCLK ¥4+ it MPLL 24t 3 RW
10: PRAEAR

CCLK & PCLK £ 1l:, MCLK Il Hi OSC #li424t,
11: HEARAR

FT A %5 PLL #2315 1k
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20.12 SDRAM #5#|&1E5s

PAGEO REG[EOh] SDRAM attribute register (SDRAR)
Bit Description Default Access

SDRAM Power Saving type
7 0: AT power down 4 DLitE N4 HIAR 2. 0 RW
1: PUAT self refresh 4 LUtk N B
SDRAM memory type (sdr_type)

6 Ob: SDR SDRAM 0 RW
1b: mobile SDR SDRAM

SDRAM Bank number (sdr_bank)
5 0b: 2 banks (column Hiiik %5 & H 57 £F 256 words) 1 RW
1b: 4 banks

SDRAM Row addressing (sdr_row)
00b: 2K (A0-A10)

01b: 4K (A0-A11)

1Xbh: 8K (A0-Al12)

SDRAM Column addressing (sdr_col)
000b: 256 (A0-A7)

001b: 512 (A0-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, A1l)

1XXb: 4096 (AO-A9, A11-A12)

Reference setting:
128Mb, 16MB, 8Mx16: 0x29; bank no: 4, row size: 4096, col size: 512

4-3

2-0

PAGEO REG[E1h] SDRAM mode register & extended mode register (SDRMD)
Bit Description Default Access

Partial-Array Self Refresh (sdr_pasr)
*Only for mobile SDR SDRAM

000b: Full array

001b: Half array (1/2)

010b: Quarter array (1/4)

011b: R

100b: fR#

101b: One-eighth array (1/8)

110b: One-sixteenth array (1/16)

111b: R

To select the driver strength of the DQ outputs (sdr_drv)
*Only for mobile SDR SDRAM

00b: Full-strength driver

01b: Half-strength driver

7-5

4-3
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Bit

Description

Default

Access

10b: Quarter-strength driver
11b: One eighth-strength driver

2-0

SDRAM CAS latency (sdr-caslat)
010b: 2 SDRAM clock

011b: 3 SDRAM clock

Other: &8

03h

RW

*NOTE: This register was locked after sdr_initdone bit was set as 1.

PAGEO REG[E2h] SDRAM auto refresh interval (SDR_REF _ITVLO)

Bit

Description

Default

Access

7-0

Refresh interval (Low byte)

SDRAM W E skl ], B SDRAM S T4

oo N B A7 AF SR SE S 0000h, SDRAM BEIIRIFTHSMiatas.
PR30 R 3 s 1] 2 B4 SDRAM's Refresh (1 #1145 55 row size 3K
RIE .

Ex. W% SDRAM #ii% /& 140MHz, SDRAM (K]l & 1 Tref &
64ms, JH. row size Jy 4096, -4 PR RIHE 6] B 1% & /N T
64e-3 / 4096 * 140e6 ~= 2187, 2187-2 = 2185 =889 h, K2
17 #%[E2h][E3h] 5t /& ¥ 889h

00h

RW

PAGEO REG[E3h] SDRAM auto refresh interval (SDR_REF_ITVL1)

Bit

Description

Default

Access

7-0

Refresh interval (High byte)

SDRAM &5 E shl#it e, tH SDRAM #iiZ it
o G B 2SR B 5E R 0000h, SDRAM H BRI Lt 2 6E .

00h

RW

PAGEO REG[E4h] SDRAM Control register (SDRCR)

Bit

Description

Default

Access

7-6

Length to break a burst transfer
00: 256

01: 128

10: 64

11: 32

RW

WAEBN O

RW

XMCKE pin state

N H BT XMCKE B IR AS o
0: SDR WK 25 RE .

1: SDR WAIRFRE .

RO

Report warning condition
0: ZEREEURIRE S hrd .

1 % bR .

RW
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Bit

Description

Default

Access

b A e I N A i bE R SDRAM fe Akt (AT RE 2 it
B K bk U 2 512bytes) R 8 i AT AF B A S Bl B A ik EX
SDRAM Al % FRAS LMl 5B (A R, A S HARG S wbie,
15 FH 2 7T ARG B XM SR 8 o IXANE S AR & ] LUE T g XA
bit v 0 K& -

SDRAM timing parameter register enable(SDR_PARAMEN)
0: #kfE SDRAM I 5 2 50 %5 1795 .
1. f#5¢ SDRAM I FF S5 FF 725 -

RW

SDRAM enter power saving mode (sdr_psaving)
0 21 1 AR 2 N4 FI AR 3
1 3 0 AR K ok th A AR

RW

Start SDRAM initialization procedure (sdr_initdone)

0 3| 1 ¥ 24T SDRAM ML

BEHUAL I8 SDRAM CABIaa 10 F: BT DL AFHC T .
—H#5 15, SiLEHESA 0.

1 3] 0 FARAAN T EH & )18 .

RW

** R SDRAM B fF &R R A SDR_PARAMEN (REG[E4], b2) ¥R 1 HE XK.
PAGEO REG[EOh] SDRAM timing parameter 1

Bit

Description

Default

Access

NA

0

RO

NA

RW

NA

RW

01O (N

NA

RW

tMRD : Load Mode 743 Active 8% Refresh 474 [FII5 8] »
00h — OFh: 1 ~ 16 SDRAM #ii %,

N o|Oo O

RW

PAGEO REG[E1h] SDRAM timing parameter 2

Bit

Description

Default

Access

7-4

tRFC @ [ BT o
00h — OFh: 1 ~ 16 SDRAM clock.

8

RW

3-0

tXSR : Bk SELF REFRESH-to-ACTIVE command.
00h — OFh: 1 ~ 16 SDRAM #i#% ,

RW

PAGEOQ REG[E2h] SDRAM timing parameter 3

Bit

Description

Default

Access

7-4

tRP : PRECHARGE iy 4 [ J& 5[] (15/20ns) «
00h — OFh: 1 ~ 16 SDRAM #ii.,

2

RW

3-0

tWR : Time of WRITE recovery time.
00h — OFh: 1 ~ 16 SDRAM A%

RW
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PAGEO REG[E3h] SDRAM timing parameter 4

Bit Description Default Access
tRCD : ACTIVE-to-READ = WRITE [ ZEiR Y [H] .
7-4 2 RW
00h — OFh: 1 ~ 16 SDRAM #ji%
3-0 tRAS : Time of ACTIVE-to-PRECHARGE. 6 RW
00h — OFh: 1 ~ 16 SDRAM 4.
20.13 IIC Master &fFes
PAGEO REG[E5h] IIC Master Clock Pre-scale Register 0 (ICMCPRO)
Bit Description Default Access
IIC Master Clock Pre-scale [7:0]
70| ¥SCL = CCLK / (5*(Pre-scale + 2)) 0 RW
PAGEO REG[E6h] IIC Master Clock Pre-scale Register 1 (ICMCPR1)
Bit Description Default Access
IIC Master Clock Pre-scale [15:8]
70| ¥SCL = CCLK / (5*(Pre-scale + 2)) 0 RW
PAGEO REG[E7h] IIC Master Transmit Register (ICMTXR)
Bit Description Default Access
7-0 IIC Master Transmit [7:0] 0 RW
PAGEOQO REG[ES8h] IIC Master Receiver Register (IICMRXR)
Bit Description Default Access
7-0 IIC Master Receiver [7:0] 0 RW
PAGEOQ REG[E9h] IIC Master Command Register (ICMCMDR)
Bit Description Default Access
START
7 FEAEER)IT IR, I Bt B 3hiE k. 0 RW
E L BUXA bit KA 0.
STOP
6 FEAAE IR AR, I AT S AR E B R 0 RW
JE FHUXAS bit /KA 0.
READ(READ and WRITE can’t be used simultaneously)
5 M slave 5504, I HUbAr 24 ma 4 5 shiE R 0 RW
JE FHUXAS bit /KA 0.
WRITE(READ and WRITE can’t be used simultaneously)
4 X} Slave 5 N, FF HUbAL 2wl fE 5 3hi5 5 0 RW
ZE BLIUXA bit /K 0,
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Bit

Description

Default

Access

ACKNOWLEDGE

2 1IC master FU EI I
0: Sent ACK.,

1: Sent NACK.

YE 1 HGXA bit KiEN 0.

RwW

2-1

NA

RO

Noise Filter
0 :.2%RE.

1: ffifE.

RwW

PAGEOQO REG[EAN] IIC Master Status Register (ICMSTUR)

Bit

Description

Default

Access

Received acknowledge from slave
0 : Acknowledge i,
1: %# Acknowledge #5231,

RO

IIC Bus is Busy
0: WEIRA, £ STOP {5 S# i FIRf, 1 bit 4 0.
1: ARIRAS, 7€ START 5 S8t 3mt, 1 bit R 1.

RO

5-2

NA

RO

Transfer in progress
0 4&H0 5 BN
1: HfEMIEAERET .

RO

Arbitration lost

4 RA8889 k2 arbitration i}, X4 bit 2% % 1. Arbitration 2>
REHPRGA:

—/> STOP {5 S AT S, (ERIFAHENK, B RA8889 i)
master 29x3}) SDA A4 high, {H2H &1 master 24 SDA IR
low,

RO

20.14 GPI 5§ GPO #HF&

PAGEO REG[FOh] GPIO-A direction (GPIOAD)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port A
GPIO-A_dir[7:0] : General Purpose I/O direction control

0: .
1 N

FFh

RW

RAIO TECHNOLOGY INC.

234/255

www.raio.com.tw




RAIO RA8889

Character/Graphic TFT LCD Controller

PAGEO REG[F1h] GPIO-A (GPIOA)
Bit Description Default Access

General Purpose 1/O, Port A
Only available in parallel 8-bits MPU I/F & serial MPU I/F
For Write, Port A’s General Purpose Output

7-0 N NA RW
GPO-A[7:0] : A i@ H A%, 5 DB[15:8] L= 5] .
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A s il FH ¥ N, 5 DB[15:8]3L =2 5] |l
PAGEO REG[F2h] GPIO-B (GPIOB)
Bit Description Default Access
7-5 NA NA NA

For Write. Port B’s General Purpose Output
i H B 5 KOUTIO]3E =2 5]

For Read, Port B’s General Purpose Input
i N 5 KIN[O]E 225

For Read, Port B’s General Purpose Input

This bit not writable. Only valid on serial host interface.
{XA0, XnWR, XnRD, XnCS}

3-0 NA R
For Read, Port B’s General Purpose Input
XA bit & R, HA AR A AT R .
{XAO0, XnWR, XnRD, XnCS}
PAGEOQO REG[F3h] GPIO-C direction (GPIOCD)
Bit Description Default | Access
General Purpose I/O, Port C
7.0 GPIO-C_dir[7:0] : General Purpose I/O direction control FFh RW
0: .
1 N
PAGEO REG[F4h] GPIO-C (GPIOC)
Bit Description Default Access

General Purpose I/O, Port C

GPIO-C[7] & GPIO_CJ[4:0] : General Purpose Input / Output
5 {XPWMO, XnSFCS1, XnSFCS0, XMISO, XMOSI, XSCK} 3t
7-0 =8|, NA RW
GPIO Zjjfie A A 1EAH K 1) Th RE ZE BE I A BEAE
(ex. PWM, SPI master disabled).

*** GPIO_C[6:5] & ik Ad
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PAGEO REG[F5h] GPIO-D direction (GPIODD)
Bit Description

Default Access

General Purpose I/O, Port D

7.0 GPIO-D_dir[7:0] : General Purpose I/O direction control FEh RW
0: Hth.
1 HiN.

PAGEOQO REG[F6h] GPIO-D (GPIOD)
Bit Description

Default Access

General Purpose I/O, Port D
7-0 GPIO-D[7:0] : General Purpose Input/Output NA

RW
£ PDATI[18, 2, 17, 16, 9, 8, 1, 0L = 5] JHl,

PAGEOQO REG[F7h] GPIO-E direction (GPIOED)
Bit Description

Default Access

General Purpose I/O, Port E

7.0 GPIO-E_dir[7:0] : General Purpose I/O direction control EEh RW
0: Hith.
1 fiN.

PAGEO REG[F8h] GPIO-E (GPIOE)
Bit Description

Default Access

General Purpose I/O, Port E
7-0 GPIO-E[7:0] : General Purpose Input/Output.

NA RW
5 XPDAT[12, 11, 10, 7, 6, 5, 4, 3|3 =5 .

PAGEO REG[F9h] GPIO-F direction (GPIOFD)
Bit Description

Default Access

GPIO-F_dir[7:0] : General Purpose I/O direction control
7-0 0: Wi, FFh RW
1 HiN.

PAGEO REG[FAh] GPIO-F (GPIOF)
Bit Description

Default Access

General Purpose 1/O, Port F

GPIO-F[7:0] : General Purpose Input/Output.
5 XPDAT[23, 22, 21, 20, 19, 15, 14, 13]3L= 5] j}l.

7-0

NA RW
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20.15 SIS
PAGEO REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access
B
ro | 0 0
WAHBEN 0.
Long Key Enable Bit
6 1: fiige, KAz Wik KSCR2 bitd-2 BE 0 RW
0: %Ege.

Short Key de-bounce Times

TH R BRIT E], DL key-scan 45 i B A 2L
5.4 | 0004 0 RW
0lb:8

10b: 16

11b: 32

Repeatable Key enable

0: ZEpesE i,

1: fliReH S,

ie, WIRBAMGAP LT, JFHKILBP ARG, I
3 b B AT DURT 42 B ) T o S I ) A LR A B b b, (B SE 0 RW
I IEER PR S, [IWSE AR T A, By ibs SR
BAE L= W g R E 1 a0 FA T sl {8 e IS4 &K H
e RN 8] DA HZ B (A AT IR A], - [ RE A A kh b A2 0e

BINREE BT KK W, UG B T bbs &
Row Scan Time
Period of Key scan controller to scan one row.

1 o048

TKEYCLK =
SYSCLK

000: ROW _ SCAN _Time =T,e e

001: ROW _SCAN _Time =T eyo X2
010: ROW _ SCAN _Time = T,gye x 4
20 | 012: ROW _SCAN _Time=T g, 8 0 RW
100: ROW _SCAN _Time =T,q,o. x16
101: ROW _SCAN _Time =T,qq x32
110: ROW _SCAN _Time =T,cq, x 64

111: ROW _SCAN _Time =T, x128

This key pad controller supports 5x5 keys. Total Key pad
scan time = Row Scan Time * 5
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PAGEO REG[FCh] Key-Scan Controller Register 2 (KSCR2)
Bit Description Default Access

Key-Scan Wakeup Function Enable Bit
7 0: Key-Scan Ml ThRE i 25 RE . 0 R/W
1: Key-Scan P i Uy e 4 ff e .

Key released interrupt enable

6 0: AP KBRS, B R 0 RW
L CHFTA IREBOR N, AP
S NA 0 o

Long Key Recognition Factor
XL AR E KA BN AT I 1], R b o e oA v] Jo AR A A
A, HUE 0 F 7,

42 LongKey Re cognitionTime 0 RW

= RowScanTime x 5 x
(LongKey Re cognitionFactor + 1) x 1024

Numbers of Key Hit.

0: WHIBWIT.

1: —H#¥I% T, REG[FDh]Z#A5.
1-0 2 BN, REG[FEN)Z S5 AN . 0 RO
3 SN R, REG[FFh)Z 58 =AML,

AN SRAER IS — AV B BT (8] N A AT AT d B 4%, WX AN 22
=] %) 0,

PAGEO REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default Access

Key Strobe Data0l

70 | XIRIHIEES 0 T TBD RO
TR — SR ] P35 (AT S A% R AL, T % 7738 2 ]
2 FFh,
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PAGEO REG[FEh] Key-Scan Data Register (KSDR1)

Bit Description Default Access
Key Strobe Datal

7_0 Xﬂ’@ﬁg%ﬁﬁ% 1 %&*ﬁ—]:o TBD RO
I — AN SRR IS ) AV AR R Fe SR A AL, UL B A7 2 2 [l
#| FFh,

PAGEO REG[FFh] Key-Scan Data Register (KSDR2)

Bit Description Default | Access
Key Strobe Data2

20 | RHRIHGEEY 2 Mk T TBD RO
I — AN SRR IS ) AV AR R Fe SR A AL, UL B A7 2 2 [l
#| FFh,

Table 20-3 : Key Code Mapping Table (Normal Key)
KinO Kinl Kin2 Kin3 Kin4
Kout0 00h 01lh 02h 03h 04h
Koutl 10h 11h 12h 13h 14h
Kout2 20h 21h 22h 23h 24h
Kout3 30h 31h 32h 33h 34h
Kout4 40h 41h 42h 43h 44h

Table 20-4 : Key Code Mapping Table (Long Key)
Kin0 Kinl Kin2 Kin3 Kin4
KoutO 80h 81h 82h 83h 84h
Koutl 90h 91h 92h 93h 94h
Kout2 AOh Alh A2h A3h Adh
Kout3 BOh Bilh B2h B3h B4h
Kout4 COh Cih C2h C3h C4h
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20.16 Media Decoder AHR&FiF2E

ok B4 A O 25 A7 SR A /E Page 1, ie REG[46h]bit 0=1
PAGE1 REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default | Access
7-1 N/A @) RO
IDEC Interrupt Enable Bit
0 0: ZERE T 0 RW
1: fEREH I

PAGE1 REG[OCh] Interrupt Event Flag Register (INTF)
* SR AW B b, (R IE XN A AR AR AN T, IS A ROZ LTI SPI master RS E AR
¥y Wbz & REG[BAN].

Bit Description Default Access

7-1 N/A 0 RW
IDEC Interrupt flag

Write Function=»Interrupt Clear Bit
0: Lk,

0 1: 5% IDEC HFiibrid. 0 RW
Read Function=»Interrupt Status
0: ¥4 IDEC =2,

1: IDEC Hrl¥rr= 4.

PAGE1 REG[0Dh] Mask Interrupt Flag Register (MINTFR)
e BERAE A BEMch W bR S, B4 RA8889 A4k ithiras MPU, 1 MPU WA L & s
(Interrupt Flag). fEAEQRAE A R A FE L rh bR S e BB ikdedst, R4 MPU AN U2 rhilr, {H2 MPU 7T LLE
Ao A AT v T bR A5 DA e T A

Bit Description Default Access

7-1 N/A 0 RO
Mask IDEC Interrupt Flag

0 0: ABEi. 0 RW
1: BFifk.

PAGE1 REG[2Eh] AVI shadow pip start address 0 (avi spip sadr0)

Bit Description Default Access

7-2 memory start address [7:2] for shadow image 0 RW

1-0 Fix at O 0 RO
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PAGE1 REG[2Fh] AVI shadow pip start address 1 (avi_spip_sadrl)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-0 memory start address [15:8] for shadow image 0 RW
PAGE1 REG[30h] AVI shadow pip start address 2 (avi spip sadr2)
Bit Description Default Access
7-0 memory start address [23:16] for shadow image 0 RW
PAGE1 REG[31h] AVI shadow pip start address 3 (avi_spip_sadr3)
Bit Description Default Access
7-0 memory start address [31:24] for shadow image 0 RW
PAGE1 REG[46h] PAGE switch
Bit Description Default Access
7-3 N/A 0 RW
PS8876 Fsck(REG[BBh]) compatible mode
0: Foa= I:cor/(divisor +1)x2°
User don’t need modify old program parameter
’ 10 Foc= I:wr/(divisor)x 2 ° e
When user need to use SPI_DIVSOR =0,
Fsck= Feore, set this to 1
Note: this bit is available only on pagel
1 N/A 0 RW
Page switch
0 0: page 0, /bT 256 N5 17 a8 ¥ i 0 RW
1: page 1, BEARMERYZF A7 4% BOE
PAGE1 REG[AOh] — Video Control (VC)
Bit Description Default Access
. Media error SRR, R A SHFHIEGBEREOELER 0 RO
BiR. S ERBBRER, AL
Media decoder busy
6 0: Media decoder =¥ 0 RO
1: Media decoder A1
Media fifo empty
5 0: Media FIFO A& %5 1) 0 RO
1: Media FIFO J& 7% ]
4 N/A 0 RO
3 N/A 0 RW
2 N/A 0 RW
1 N/A 0 RO
0 N/A 0 RO
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PAGE1 REG[A1h] — Media Image Height High Byte (MIHH)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Image height H{E (BMP/JPEG/AVI) #4:kB 3]
7-0 ; 0 RO
Height[15:8]
PAGE1 REG[A2h] — Media Image Height Low Byte (MIHL)
Bit Description Default Access
Image height BH#E/E (BMP/IJPEG/AVI) #4:LkE 3]
7-0 . 0 RO
Height[7:0]
PAGE1 REG[A3h] — Media Image Width High Byte (MIWH)
Bit Description Default Access
Image width H#{E (BMP/IJPEG/AVI) #43k7E 3]
7-0 ; 0 RO
Height[15:8]
PAGE1 REG[A4h] — Media Image Width Low Byte (MIWL)
Bit Description Default Access
Image width H1{& (BMP/JPEG/AVI) #4k753)
7-0 . 0 RO
Height[7:0]
PAGE1 REG[A5h] — Video Frame Period Byte3 (VFPB3)
Bit Description Default Access
) Video Frame Period H AVI #k& 3
-0 VFPB[31:24] 0 RO
PAGE1 REG[AG6h] — Video Frame Period Byte2 (VFPB?2)
Bit Description Default Access
) Video Frame Period H AVI #:k&Z
-0 VEPB[23:16] 0 RO
PAGE1 REG[A7h] — Video Frame Period Bytel (VFPB1)
Bit Description Default Access
) Video Frame Period H AVI #43k153]
-0 VFPB[15:8] 0 RO
PAGE1 REG[A8h] — Video Frame Period Byte0 (VFPBO)
Bit Description Default Access
) Video Frame Period H AVI #k&Z
-0 VEPB[7:0] 0 RO
PAGE1 REGJA9h] — Video Control 1 (VC1)
Bit Description Default Access
7-2 Reserved 0 RO
1 Must set 1 1 RW
Idec reset , clear Idec circuit
10 RahfE
. 1 RW
O o s
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x| L] ) L |

wr_cmd SET ASh
hit0 = 0

Idec_zrst

PAGE1 REG[B6h] Serial flash AVI/JPG/BMP (IDEC_CTRL)
Bit Description Default Access

IDEC Serial Flash/ROM I/F # Select
00: #%#¢ Serial Flash/ROM 0 I/F

7-6 01: %% Serial Flash/ROM 1 I/F 0 RW
10: #%¥% Serial Flash/ROM 2 I/F
11: i%4% Serial Flash/ROM 3 I/F
5 N/A 0 RO

FONT/DMA serial flash sck and data bus select

0: ##¢ SPI bus 0 DL K AHIEE] I xmosi, xmiso, xsio2, xsio3 #h{E
1: i%#% SPI bus 1 LL K AHIK 51 xsp1l_msio0, xspl_msiol,
xspl_msio2, xspl_msio3 1

IDEC sck and data bus select

0: #%F SPI bus 0 LA A< 5] B xmosi, xmiso, xsio2, xsio3) zh{E
1: 3% SPI bus 1 DL K< 5] i

xspl_msio0, xspl_msiol, xspl_msio2, xspl_msio3) zhfE

IDEC destination Color depth:

00: 8bit

2-1 01: 16 bit 10 RW
10: 24bit

11: NA

Write Function: IDEC Start Bit

MPU %4 1, AEHBIER RN O

2 fontwr_busy 4 1 K¢, FiEEzh. mH, wWiRjEH IDEC, MK
I BATINAE || F BB N OB R IR R .

Read Function: IDEC Busy Check Bit

0: Idle

1: Busy

MEATINAF | | F 4F IDEC B, SDRAM H 1) B britif Huhk,
HAREG 5, PR M0 I Canvas & &, RAErE
EIEREA N BT .
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PAGE1 REG[B7h] Serial flash AVI/JPG/BMP (IDEC_CTRL)
Bit Description Default Access

Page 1 FONT/DMA Serial Flash/ROM I/F # Select
XA BIT 7544 PAGEO REG[B7h] bit7 i f]

7 Page0 REG[B7h]Bit7 = 0 |Page0 REG[B7h]Bit7 = 1 0 RW
Pagel REG[B7h]Bit7 =0 |CSO Ccs1
Pagel REG[B7h]Bit7 =1 |CS2 Cs3

6 N/A 0 RO

Serial Flash/ROM Address Mode
0: 24 bits F-htA% 3

5 1: 32 bits FhE#E 0 RW
WSS 5 A5 B A A 32 bits - HEREE, {4 FH #0200 A AT HIL N EX4B
@4 (B7h) 4 HATINAE, I HE B bit 05 1.

4 Must setto 1 0 WO

Read Command code & behavior selection

0000b: 1x BEHAr4 03h. BEHGHE A Normal read L. £idf &
HH xmiso i o 75k 5 EdE A AN 75 275 5 30

0010b: 1x PEEL#Ar4 OBh. Jyfaster read 3. ## 2 H xmiso
i\, RA8889 fEHll 5 HHE Al & FEN 8 % f

0100b: 1x EHLAT4 1Bh. A fastest read i, #¥E2EH xmiso
N . RAB889 LMl 5 # 4 M 2 ZEN 16 > i Y]

3.0 0110b: 2x BHL A4 3Bh. 7£ xmiso 5 xmosi FEA S HE N, 0 RIW
TEHbHE S HdE R 2 ZE N 8 N2 (Dual mode 0).

1010b: 4x #HL#r4 6Bh. 7E xmiso 5 xmosi 5 xsio2 5 xsio3
BAHEIR R

1100b: 4x read command code — EBh.

4x BLHL A4 EBh. 7E xmiso 5 xmosi 5 xsio2 5 xsio3 H 534
H AN o

2 ARPTE R serial flash # S LA _E A&, AR AL 9 serial
flash >R i%+¢ IE i 1 S 4
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PAGE1 REG[BBh] idec Clock divide

RA8889

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-0

2’b00: idec_clock = cclk
2’b01: idec_clock = cclk/2
2’b10: idec_clock = cclk/4
2’b11: reserved
E
12947 3% 2 HI ok ¥ 2 dec_serial flash % idec block ) clock 3% /&
2.clock 3 B 4K T 2 f%# xosc (10Mhz)
Bt cclk = 50Mhz,
Idec_clk = 50/2 = 25>(2*10)Mhz, NIH %L
Idec_clk = 50/4,= 12.5 < (2*10)Mhz, |k

RW

PAGE1 REG[BCh] Serial flash AVI/JPG/BMP Source Starting Address 0 (IDEC SADRO)

B R RS E ST IR an

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [7:0]
7-0 I FF A7 48 T E HR AT INAE I IE address [7:0]. 0 RW

PAGE1 REG[BDh] Serial flash AVI/JPG/BMP Source Starting Address 1 (IDEC_SADR1)

LIRS 5 RV B SO I 4 ik

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [15:8]

7-0 I 27 A7 45 BOE B AT A7 R 3k address [15:8]. 0 RW
FLEAE T R BT kR dn sk

PAGE1 REG[BEh] Serial flash AVI/JPG/BMP Source Starting Address 2 (IDEC_SADR?2)

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [23:16]

7-0 25 A7 2% B0 SR AT INAF [ Hb L address [23:16]. 0 RW
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PAGE1 REG[BFh] Serial flash AVI/JPG/BMP Source Starting Address 3 (IDEC_SADR3)

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [31:24]

7-0 I 27 A7 48 BOE B AT INAE I 3k address [31:24]. 0 RW
LR B R S kR g sk

PAGE1 REG[COh] IDEC (JPG/BMP)Destination Window Upper-Left corner X-coordinates O

IDEC_DXO0
Bit Description Default Access
7.0 Block Modé N 0 RW
UL 2717 4% 52 )L IDEC KR (Canvas) b H & 04 g X[7:0].

PAGE1 REG[C1h] IDEC (JPG/BMP) Destination Window Upper-Left corner X-coordinates 1

IDEC DX1
Bit Description Default Access
7.0 quck Mog% 0 RW
7 A7 2% € ) IDEC K (Canvas) - HME O A £ X[12:8].

PAGE1 REG[C2h] IDEC (JPG/BMP) Destination Window Upper-Left corner Y-coordinates 0

IDEC DYO
Bit Description Default Access
7.0 | BlockMode N 0 RW
A 728 € X IDEC HIJER (Canvas) | HIKE A Eff Y[7:0].

PAGE1 REG[C3h] IDEC (JPG/BMP) Destination Window Upper-Left corner Y-coordinates 1

IDEC DY1
Bit Description Default Access
7.0 Block Mode 0 RW

257748 L IDEC KRR (Canvas) b HRIE DA Ef Y[12:8].

PAGE1 REG[C5h] IDEC AVI PIP controller (IDEC_PIP)

Bit Description Default Access

7-2 N/A 0 RO
00b: AVI display buffer use pipl + shadow pip

1-0 01b: AVI display buffer use pip2 + shadow pip 00 RW

1Xb: AVI display buffer use pipl

PAGE1 REG[C6h] IDEC (AVI/JPG/BMP) transfer number 0 (IDEC_TFO0)
Bit Description Default Access

Image DMA Transfer Number [7:0]
IDEC_TF [31 : O I 7 KU A & -

7-0 0 RW
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PAGE1 REG[C7h] IDEC (AVI/JPG/BMP) transfer number 1 (IDEC_TF1)

Bit Description Default Access
7.0 Image DMA Transfer Nu‘mber [13:8] 0 RW
IDEC_TF [31 : O] ¥ 7 G A & -
PAGE1 REG[C8h] IDEC (AVI/JPG/BMP) transfer number 2 (IDEC_TF2)
Bit Description Default Access
7.0 Image DMA Transfer Nimber [Zi: iG] 0 RW
IDEC_TF [31 : O] 7R G % i -
PAGE1 REG[C9h] IDEC (AVI/JPG/BMP) transfer number 3 (IDEC_TF3)
Bit Description Default Access
7-0 Image DMA Transfer Nu‘mber [Si: 24] 0 RW
IDEC_TF [31 : O] ¥ 7 K & & -
PAGE1 REG[CAh] IDEC (JPG/BMP) Destination memory start addr 0 (IDEC_DADRO)
Bit Description Default Access
7.0 I‘I‘DEC SDRAM Destination start address [7:0] 0 RW
v Rid T JPG/BMP
PAGE1 REG[CBh] IDEC (JPG/BMP) Destination memory start addr 1 (IDEC_DADR1)
Bit Description Default Access
0 I‘I‘DEC SDRAM Destination start address [15:8] 0 RW
v Rid T JPG/BMP
PAGE1 REG[CCh] IDEC (JPG/BMP) Destination memory start addr 2 (IDEC_DADR?2)
Bit Description Default Access
7.0 IF)EC SDRAM Destination start address [23:16] 0 RW
A HidEH T JPG/BMP
PAGE1 REG[CDh] IDEC (JPG/BMP) Destination memory start addr 3 (IDEC_DADRS3)
Bit Description Default Access
70 IF)EC SDRAM Destination start address [31:24] 0 RW
A HidEH T JPG/BMP
PAGE1 REG[CEh] IDEC (JPG/BMP) Destination Image Width 0 (IDEC DWTHO)
Bit Description Default Access
7.0 II?EC Destination Image Width [7:0] 0 RW
F: HiE AT JPG/BMP
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PAGE1 REG[CFh] IDEC (JPG/BMP) Destination Image Width 1 IDEC_DWTH1)

Bit Description Default Access
7-6 N/A 0 RO
5.0 II?EC Destination Image Width [12:8] 0 RW
i HidEH T JPG/BMP
PAGE1 REG[D3h] — AVI pause
Bit Description Default Access
7-1 N/A 0 RO
Pause, the video will be paused when the bit is set
5:1-- AVIBENEE, 0-- AVI BIFEF
0 ¥ 1-AVI ETEEF 0 RW
0 — AVI IETEREIK
PAGE1 REG[D4h] — AVI stop
Bit Description Default Access
7-1 N/A 0 RO
Stop, the video will be stopped and exited when the bit is set
0 1: =i DhReBH S 0 RW

0: fEAEH
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21. Summary for GENITOP’s Character Supported by RA8889

Table 21-1
@ : Supported, = : Not supported
GT21L16T1W supports font Supp?)ftggBSgtatus Remarks
15X16 dots GB12345 font ([
15X16 dots BIG5 basic font o
The RA8889 can not support the particular fonts
which are illustrated in the Table 21-2, caused
15X16 dots JIS0208 basic font [ by the designing bug from GENITOP, but this
problem could be solved through the software
modification when needed.
15X16 dots Unicode font (Japanese) o
5X7 dots ASCII font _—
7X8 dots ASCII font —_—
6X12 dots ASCII font —_—
8X16 dots ASCII font o
8X16 dots bold ASCII font o
12 dots ASCII font (Arial) _—
16 dots ASCII font (Arial) o
8X16 dots Latin font ([
8X16 dots Greek font ([
8X16 dots Cyril font o
12 dots Unicode font (Latin) —
12 dots Unicode font (Greek) —
12 dots Unicode font (Cyril) —
16 dots Unicode font (Latin) o
16 dots Unicode font (Greek) o
16 dots Unicode font (Cyril) o
12 dots Arabia font —
12 dots Arabia extendable font —
16 dots Arabia font [
16 dots Arabia extendable font o
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Table 21-2: Character code for JIS0208 (RA8889 can not support)

| = = \Y v 0 S = i
0135 | 0169 | 0170 | 0173 | 0206 | 0207 | 0379 | 0413 | 0414 | 3344
] i Ga JeE N & # = £t
3436 | 3636 | 3680 | 3847 | 4038 | 4247 | 4347 | 4935 | 4948 | 4949
El = LS =4 i # L il gl i
4974 | 5036 | 5093 | 5159 | 5229 | 5483 | 5660 | 5756 | 5847 | 5881
= i % &t i f&] #* B ER
5969 | 6232 | 6823 | 6913 | 6962 | 7967 | 8035 | 8157 | 8406 | “8503
l = = 8 ¥
8565 | 8569 | 8570 | 8573 | 8579
Table 21-3
RA8889
GT30L24M1Z supports font Supported Status Remarks
24X24 dots GB18030 basic font ()
12X24 dots GB2312 extension font o
12X24 dots ASCII font o
24 dots ASCII font (Arial) o
24 dots ASCII font °
(Times New Roman)
Table 21-4
GT30L32S4W supports font RAB889 Remarks

Supported Status

11X12 dots GB2312 basic font

15X16 dots GB2312 basic font

24X24 dots GB2312 basic font

32X32 dots GB2312 basic font

6X12 dots GB2312 extension font

8X16 dots GB2312 extension font

8X16 dots GB2312 special font

12X24 dots GB2312 extension font

16X32 dots GB2312 extension font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12X24 dots ASCII font

16X32 dots ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)
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GT30L32S4W supports font Supp‘iﬁiggsgtaws Remarks
16 dots ASCII font (Arial) ([
16 dots ASCII font °
(Times New Roman)
24 dots ASCII font (Arial) ([
24 dots ASCII font °
(Times New Roman)
32 dots ASCII font (Arial) ([
32 dots ASCII font °
(Times New Roman)
Table 21-5
GT30L16U2W supports font RAB889 Remarks

Supported Status

11X12 dots Unicode font

15X16 dots Unicode font

8X16 dots Special font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Latin font (Arial)

12 dots Greek font (Arial)

12 dots Cyril font (Arial)

12 dots Arabia font (Arial)

12 dots Arabia extendable font
(Arial)

16 dots Latin font (Arial)

16 dots Greek font (Arial)

16 dots Cyril font (Arial)

16 dots Arabia font (Arial)

16 dots Arabia extendable font
(Arial)
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Table 21-6

GT30L24T3Y supports font Suppsﬁi?sgtatus Remarks
11X12 dots GB2312 basic font —_
15X16 dots GB2312 basic font ()
24X24 dots GB2312 basic font ([
11X12 dots GB12345 basic font —
15X16 dots GB12345 basic font o
24X24 dots GB12345 basic font ()
11X12 dots BIG5 basic font —_
15X16 dots BIG5 basic font ()
24X24 dots BIG5 basic font ()
11X12 dots Unicode font —_
15X16 dots Unicode font o
24X24 dots Unicode font ([
5X7 dots ASCII font —_
7X8 dots ASCII font —_
6X12 dots ASCII font —_
8X16 dots ASCII font ()
12 dots ASCII font (Arial) —_—
16 dots ASCII font (Arial) o
24 dots ASCII font (Arial) o

Table 21-7
GT20L24F6Y supports font RAB889 Remarks

Supported Status

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

24 dots ASCII font (Arial)

8X16 dots Latin font
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GT20L24F6Y supports font

RA8889
Supported Status

Remarks

8X16 dots Greek font

8X16 dots Cyril font

8X16 dots Hebrew font

8X16 dots Thai font

12X24 dots Latin font

12X24 dots Greek font

12X24 dots Cyril font

16 dots Arabia font (Arial)

16 dots Latin font (Arial)

16 dots Greek font (Arial)

16 dots Cyril font (Arial)

12 dots Latin font (Arial)

12 dots Greek font (Arial)

12 dots Cyril font (Arial)

24 dots Arabia font (Arial)

8x16 ISO8859-1

8x16 1SO8859-2

8x16 1SO8859-3

8x16 1SO8859-4

8x16 1SO8859-5

8x16 1SO8859-7

8x16 1SO8859-8

8x16 1ISO8859-9

8x16 1SO8859-10

8x16 1SO8859-11

8x16 1ISO8859-13

8x16 1SO8859-14

8x16 1ISO8859-15

8x16 1SO8859-16

5x7 1SO8859-1

5x7 1SO8859-2

5x7 1SO8859-3

5x7 1SO8859-4

5x7 1SO8859-5

5x7 1SO8859-7
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RA8889

GT20L24F6Y supports font Supported Status

Remarks

5x7 1SO8859-8 —_

5x7 1SO8859-9 -

5x7 1SO8859-10 —

5x7 1SO8859-11 —_

5x7 1ISO8859-13 —

5x7 1SO8859-14 —_

5x7 1ISO8859-15 —

5x7 1SO8859-16 —_

5x10 LCM Area O —_

5x10 LCM Area 1 —_

5x10 LCM Area 2 —_

5x10 LCM Area 3 —_

5x10 LCM Area 8 —_

5x10 LCM Area 11 —_—

5x10 LCM Area 12 —_—

5x10 LCM Area 13 —_—

Table 21-8

RAB8889

Supported Status Remarks

GT21L24S1W supports font

24X24 dots GB2312 basic font o
12X24 dots GB2312 extension font o
12X24 dots ASCII font [

24 dots ASCII font (Arial) [
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Important Notice
All rights reserved.

No part of this document may be reproduced or duplicated in any form or by any means without the prior
permission of RAIO.

The contents contained in this document are believed to be accurate at the time of publication. RAIO assumes
no responsibility for any error in this document, and reserves the right to change the products or specification in
this document without notice.

The information contained herein is presented only as a guide or examples for the application of our products.
No responsibility is assumed by RAIO for any infringement of patents, copyrights, or other intellectual property
rights of third parties which may result from its use. No license, either express, implied or otherwise, is granted
under any patents, copyrights or other intellectual property rights of RAIO or others.

Any semiconductor devices may have inherently a certain rate of failure. To minimize risks associated with
customer's application, adequate design and operating safeguards against injury, damage, or loss from such
failure, should be provided by the customer when making application designs.

RAIO's products are not authorized for use in critical applications such as, but not limited to, life support devices
or system, where failure or abnormal operation may directly affect human lives or cause physical injury or
property damage. If products described here are to be used for such kinds of application, purchaser must do its
own quality assurance testing appropriate to such applications.
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