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1. 4
RA8889 7% CMOS AMEfrfy/ i - RIEENEE: H&ITEE - MIfLE - AC/DC BHRFFE - S EIhRET 5
B~ Wifras ~ A AR -

1.1 1E
RA8889 &K (KIIFE MU IIRE ARt TFT #2es - WELEAECIEAS SDRAM » By 1 ] DUBRER Kokl
NECIERS I TR B EOHT - RA8889 7 MCU Iy 8080/6800 8/16-bit JE[EI G5/ HE L 3/4 4% SPI K IIC
FHE - RS ERAVEUREC IR EEEL - iRt E T (PIP) - BRI BB e 56 i N JPEG
Decoder ZIf&E -

1.2 Z&HEER EnE

SPI-4

Serial IIc
Flash/ROM 0

UI/F: LDO
MCU 8/16 8080
8/16 6800

Flash/ROM 1
Serial
Flash/ROM 2 3 JPG, AVI, BMP

Serial
Flash/ROM 3

SPI_Master

RA8889

Figure 1-1 : System Diagram
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2. R
2.1 EESEER

® A% 128Mb SDRAM

2.2  FEEWNE

® /1% 8080/6800 8/16-bit JE[E-1f 17
W EMERA MPU B EE Xnwait (U3RSE LAEERCHR

® IR ERTI| LG/ o 40, 11C, 3/4-wire SPI

o UFAEIRE RS AR A B TR

2.3 BARIRERMER

1bpp: Eifh (1-bit/{53R)

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

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

24bpp: RGB 8:8:8 (3-byte/Z 5 4-byte/{§2%)

B Index 2:6 (64 Z5 |t/ EMHTEHEEN)

B oRGB 4:4:4:4 (4096 R5[O/GZR W EHEEE)
B oRGB 8:8:8:8 (8 bit alpha > 24bpp &%)

2.4  FETER

® (HfHELIEIE 24/18/16-bit TFT BRI 50

25 TIRBEERMENE

® % 16/18/24-bit CMOS | EHE 5
® STRFHMRAERATIE - TR 1366 AL 0 SR 2048 GEBLIT (GE ¢ EIRAVERARTREZHL
A pixel clock Bl ffZE
% RA8889 TFT Output 4% 24bpp
CCLK Max. = 120MHz
SCLK Max. = 60MHz
Required LCD clock = LCD vertical Pixel * LCD horizontal Pixel * 60(Hz) * 1.1
415 Required LCD Clock > SCLK » [LEF T LCD Rl#=% Refresh Rate (VSYNC rate) FEer{Ki?
60Hz -
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SRR
QVGA: 320 x 240 x 16/18/24-bit LCD &%
WQVGA: 480 x 272 x 16/18/24-bit LCD #%:
VGA: 640 x 480 x 16/18/24-bit LCD &%
WVGA: 800 x 480 x 16/18/24-bit LCD &%
SVGA: 800 x 600 x 16/18/24-bit LCD %
QHD: 960 x 540 x 16/18/24-bit LCD %%
WSVGA: 1024 x 600 x 16/18/24-bit LCD &%
XGA: 1024 x 768 x 16/18/24-bit LCD ﬁ%
WXGA: 1280 x 768 x 16/18/24-bit LCD
WXGA: 1280 x 800 x 16/18/24-bit LCD
WXGA: 1366 x 768 x 16/18/24-bit LCD

i i
i t

Rl

3

2.6 RUNLIRE

® (HRFETHEITES 4 i 32X32 BT
® HURME
BRSNS HES LCD B{ERET] - MABERE (canvas) BiffassiiE il L BUR A E T2
ECER S BT o TAF MBI/ NELEESG AT BV AR /K 2L 8 (B Ra % DLIEAEMS AR
1 (BR8-S B Y B R 275 [ B Ry e b (B AR B [ 5 S e R - TR 35 22 2 )
o |EHEEIR
JE SRR O] R UK LCD IR R TRV G AT DA AR 5 [ FEREREE) -
e =E (PIP)
YIEMESZSTENE > BEEETERERAETEREEKBENE I HE T - SPEREN AN
FEIEM B/ B2 4 (B RAEE > £E5 AR —RRHEG - BEE S P E SRR A B T LUK
R EE) - EhE 1ARE BB REETE 2 FH -
o NEZEE
X R E A EREE MV RGO » REEIVEERUANAUE AKEEITAG A/ - ZEEE
TR A A VA SR T AR BT R S A B A -
® IRFEEIR
A B R SR A SR B RERS - AP v DL AR P YL A SDRAM VB RE R - E{EUIEE 2T
Standby &1 Suspend fEFIAFERE{HE A -
o KSV/EH SR
K BRI ST b WA EAN DR T RAVE R R N A » R BRI UREGE
53“} PIP %%EZ?%@EE’J °

Eaﬁ SDRAM By S 1528 5] ELLAFAREY T 2080 » THERRATE By 640x480 {513
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2.7 HREMERSETT (MDU)

EE7r ¥k JPEG, BMP F1 AVI #&

% JPEG baseline profile,YUV444, YUV422, YUV420, YUV400 » “R37#% restart interval f&=( -
SCEAR IR AREE ORBEGE) HURELE BMP A8 -

%% AVI (motion JPEG) fRAEZE T °

feft AVI BURHYE BB - B A1 1EThEE -

2.8 EHUEES[E (BTE)

® 2D BItBLT 5%
HA e BB R Rk
75 BUSE  E E EL
B R E E RN 8x8/16x16 (G MR

® E&AEH] (Opacity)
{5 PR & A B ] DA W (E B R B ARG Y B - AR TR RS R E M TR AR - TERRERAY S
& R e EHSRE R R IR A INVARE » BEAh > el iR B B TR R -
B FAFERE (Chroma-keying) IJAE: 4CHEEN RGB B AUk B IHIN S8 00 B TR ARG 0 R 3 -
B EREEY (Alpha-blending): FRABE#7 23554 E BRI ELRACEITRITREGAVRR (R ABLR D)

RENHAMYELRE) -

B GZRGE (Alpha-blending): ¥ RGB ME=ACR &R - 40 8bit RGB - Rif MSB 2bit Fyaf -

2.9 S4flES [
® TiTEE: - 4 e B HEE - =FaT B - EFNERY

2.10 SPI ¥/ HE

2.10.1 XFINRE

Y% ISO/IEC 8859-1/2/4/5. 12x24

STHEEEIE 16X16/24X24/32X32 &5 ROM 41 Uni-code/BIG5/GB 5% » STy MAISE A
GT21L16T1IW - GT30L16U2W + GT30L24T3Y - GT30L24M1Z - GT30L32S4W - GT20L24F6Y -
GT21L24S1W

SR HEA ERT IR (8x16/12x24/16x32) Hig:%l

FANNC YN ES T CIE w2

IR EKERORTE X, X2, X3, X4 %%

BT 90 [l
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Character/Graphic TFT LCD Controller

2.10.2 DMA Ifj5E

® IRHNERERFIHREAECIEAY (serial flash) ERHE B ES [ HE 4% S
o iEYMEREREGECERE Signle/Dual/Quad mode

2.10.3 —f&F SPIThiE

tH%5 Motorola SP1 #7#%

16 bytes :EHUZEHY FIFO

16 bytes %5 AZEEHY FIFO

1F Tx FIFO 524352230 H SPI TX/Rx 5 & &g € & 1

2.10.4 IDEC IfgE

® TIEHNERERFIREISCIERE (serial flash) ERlAEE MDU % EHELEE TR
o IEANERREECEAS Quad mode

2.11 IC 4rHE

® |IC master interface
B o DRSS 1/O device - (IAN7E B e f2e il i il 47 e
B EREAER (100kbps) EdfR#ES (400kbps)

2.12 HREFHBELS S

PIEER 1 16-bit 5HEES

—{[& 8-bit pre-scalars Ei—{F 4-bit R5E
PRy LA A AR B
SEIECIUNSEA k2 52y

Dead-Zone {#:&

2.13 & |

® 7% 5x5 §#fE (WVEHEFEL GPIO FyIL A M)
o mfE /LA FIHA

o YIRS ENM

® TILEIRFIE S

st FEPRWIGRT T o DS fR FIRHE 3 6 (3 (EEARPRAH R AL H A E 907)
® TR IRIRIARELAE
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Character/Graphic TFT LCD Controller

2.14 ZBEHER

® i% 3FEAEMA
B /F% (Standby) - (kiR (Suspend) EifEAR (Sleep) fEizt
® T[S R - fd - AN IR

2.15 HFARIRIR

PR EHAHE RS PLL DR HE ARSI ~ LCD Rl ke SDRAM W AR(sE
B L LB 2 A (XI/XO: 10MHz)

WNEAZ R 24k (5K fE 120MHz)

SDRAM [EHRE (FA{E 166MHz)

LCD EFmM L (A 100MHz)

216 HE

® PEZIIMERERGEE
& WhMCHEE

2.17 BRE

® /O &EFE: 3.3V +/- 0.3V
® [N7& 1.2V LDO for core power

2.18

® LQFP-100
® R{EEAE: -40°C ~ 85°C
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Character/Graphic TFT LCD Controller

3. ErmETEE
3.1 RA8889 &L

~ YRR oo 9
827.28888 8. 8 Booniin 55
2S9R22228083883829uuu, 92
XXX XXX XX>>>2>22>22>2>2>XX XXX XZXX
. I]I]I]I]I]I]I]I]I]I]I]I]I]I]DDI]I]I]I]I]I]I]I]I]\
XMSIO3 mEm {100 95 9 85 80 75 gi\é?”c
XSPI1_SCK [ [ XPDAT23
XSPI1_MSIO0 ] ) XPDAT22
XSPI1_MSIO1 ] [ XPDAT21
XSPI1_MSIO2 =3 | 5 70 | = voos3
XSPI1_MSIO3 ] 1 LDO3 OUT
VDD33 [ —vss
LDO1_OUT ™ — vDD33
vss [ - [ XPDAT20
i RA I O =1 XPDAT19
X0 65 [ XPDAT18
XNRST [ [ XPDAT17
XNCS [ [ XPDAT16
e = A8889ML3N Slane
XNWR_RWN B |15 R 60 | 3 xPDAT14
i — [ XPDAT13
XNWAIT [ ’19XX-N [ XPDAT12
xpBo [ I vss
o Date code (Year 2019) T weouto
xoB2 B |20 55 1 3@ xkiNo
xpB3 [ [ XPDAT11
xoB4 [ [ XPDAT10
xpB5 [ [ xPDAT9
— 25 [ xPDATS
xpB7 B3 R 30 35 40 45 50
6~ R2R000000209%~228553323 8o
> XXXXXXE>a Xx&8%8%8 &&
g
Figure 3-1
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Character/Graphic TFT LCD Controller

32 EERS

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. MMrEZ

RA8889

Character/Graphic TFT LCD Controller

4.1  WFNEEwRAE (25 R )

W s

I/0

A A

XDB[15:0]

10
(8mA)

B RHE

BRI B fE T IH EBLRAB889 NI 41/ E ERHE 1% -
XDB[15:8] #] LL# EGPIO (GPIO-A[7:0)) @ AIiEE4
16-bitsf: 51| 7 AT E R HE ©

XDB[7:0] AI5AE &7 F ¥R - hERSR R At Ry S0y T Pt G A
i 27 B F P2 P A6 -

2% E X 8080/6800

XAO0

IR B

IEE AT A5 55 FH A2 BE = > BB ORI I8 -
XAO =0 - RAEEHEAU TS FIA

XA0 =1 > HErEEIUEREA -

XNCS

BH g
(BB » A1 E PG RABSBO F Ry s st » B 5
GPI-BO 3 FLAS UL 62 - B sl st aB e -

XNRD_EN
(XEN)

SR ARENELAE

TR 8080 251 LA E I XnRD (A (RGO - (S B -
ORI 6800 51 BMMILR A F XEN (A (SUAE(E9E) » B ALm -

ISR TR R S E L ARRBLAL A % GPI-BL » i FL BT
fir YR -

UM -

XNWR_RWN
(XRnW)

RAMER

B R LS/ HE 8080 251 LRI & AR XnWR (BRIEA) - (REALEHE -
E R/ HE 6800 Z51 - HEAMi &k A XRnW (Ef SHHUE A) » 58HL
R Em BB > BASREMEE -

YR E P2/ e R E B S E R AL R AR &k By GPI-B2 -
PRSI -

XNINTR

(8mA)

s
R R E AT PSS IRREAY o e o -

XNWAIT

(8mA)

FrErEa
# XnWAIT J high » #51 RA8889 T4 HIfE k] » & XnWAIT J low -
PRpR I AR e 2 A\ R -

XPS[2:0]

AFN/ER F 320 TR

00X: (51 F %) 8080 8/16-bits ERIFENTHE /M -

01X: (51 E+H%) 6800 8/16-bits EIFENTHE/ A

100: (8% F2el5) 3-wire SPI -

101: (551 #505%) 4-wire SPI -

11x: (EB5I F4%04) 11C -

WSR2 T S5 BB s A - TR XPS[O] £ ol - e -

RAIO TECHNOLOGY INC.
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4.2 B FEEmNE ] E)
E 3 110 M fir 57 59
XSSCL | SPI 2 1IC Bk
(XDB[7]) XSSCL - 3-wire « 4-wire 25 11IC 11 HHEHR -
IIC &t A-wireSPI &kl A
;(SSSA' | 3-wire SPI 71fi: NC » 554525 GND -
(XDBI[6]) 4-wire SPI 71 XSSDI E:51 1 H & RHE A -
IIC 4 ifi: XSSDA 514 Hifin Ad H e -
3-wire SPI &¥l/4-wireSPI EieHgiH/1IC Slave {ir B iERE
oo o | 3wire SPIIIF: XSSD » 517 i A S 2k -
(XDBI[5]) 4-wire SPI I/F: XSSDO  &%I4 &R, -
IIC 411 : XUCA[5] » IIC #EF Ak bit [5] -
SPI EEE/IC Slave firil-igE
Kbl | || XnSCS, 1 S-wire B 4-wireSPI d:f i B AEAERI: -
IIC /11 : XICA[4] » IC SEF Ak bit [4] -
IIC 4 : IC Slave firiligEsE
XIICA[3:0] | | XICA[3:0] » {¢ 3-wire &1 4-wire SPI /1f: NC » 35 ii#5%] GND -
(XDB[3:0])
IIC 1 IIC #EE Art bit [3:0] -
4.3 Serial Flash 2 SPImaster f}ME (14 BIfir)
WM AMBE V0 Ml fir 32 BH
4MER Serial Flash/ROM SPI & ## 0
YNSFCSO IO | SPI &} SEEEEAEI#0 (i FI/E Serial Flash/ROM = SPI #5254 | -
(BMA) | *4158 SPI master #4545 » HVEELMIAL AT L2 st B, GPIO (GPIO-C3) » 78
& GPIO-C3 Kyl ATIAE °
4MNER Serial Flash/ROM SPI g #8581
SPI & F BeiZRI#1 (i FI7E Serial Flash/ROM 5t SPI #5242 |- -
XNSFCSL | (gon | * 40107 SPImaster 544 + FVBRELHI TLIRLS BT, GPIO (GPIO-CA) -
TH#% GPIO-C4 Ryl ATIRE °
*IE xtest[2: 1R ZE 01b FREEAE reset A & 5 &) pull-high -
XNSECS? 10 4MER Serial Flash/ROM SPI & 82 2
(8MA) | spy &1 sEsERI#2 (i FI{E Serial Flash/ROM = SPI #5558 |- o
YNSECS3 10 4MNER Serial Flash/ROM SPI &5 #8223
(BMA) | SpI g1 EFEII#3 [ I Serial Flash/ROM B¢ SPI #EE5% | -
SPI EB31EF Ak
XSCK 10 FERMIL & SR YR Ak > 122245 Serial Flash/ROM = SPI 2EE {fiF -
(BMA) | « 5 SPI master /M #AEHE » AVREHARL T LA 2B R GPIO
(GPIO-C0); tHz% GPIO-CO Syl ATJAE -

RAIO TECHNOLOGY INC.
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3 I i

I/0

Ml Az 5B

XMOSI
(XSI00)

10
(8mA)

EErhittamA

Single f%=: Serial Flash/ROM &, SPI #£Eg AZRIH - ¥ RA8889 [ = i
Ryt o

Dual &= [FEHAIL £ m EDfHE 2440 (SIO00) - HELIRE K AELE Serial flash DMA
{SEH -

*JN5 SPI master 7P [HIFRERAE » AR LR iz 7T AR A =R # Ry GPIO
(GPIO-C1); 7HZ% GPIO-C1 s ATHAE

XMISO
(XSI01)

10
(8mA)

T AL

Single &5 Serial Flash/ROM &, SPI #&E g HH & o ¥f RA8889 1= Il
Rl A e

Dual 2 HhRI AL By B e & i E 5 #1 (SI01) - ILIEE HAELE Serial flash DMA
{SEH -

*JN5 SPI master JPHIHERAE » AR LRz ] DA AZ =0RE 8 & GPIO
(GPIO-C2) » 7Hz% GPIO-C2 Kiifi ATHAE

XSI02

10
(8mA)

7EE A 102
Qaud mode: Serial Flash/ROM =% SPI #EEimH ERA. ¥ RA8889 =it

Hll Rl A

XSIO3

10
(8mA)

feEA 103
Qaud mode: Serial Flash/ROM =% SPI #EEimH ERA. ¥ RA8889 =it
il B A -

XSPI1_SCK

10
(8mA)

SPI EB5EERAE (SPI 1)

FEHIr 2 5 AR S > 224, Serial Flash/ROM = SPI 4EE (i -
* Y15 SPI master 7 25RE - AREEE I AT AR AR &y GPIO
(GPIO-CO0); THz GPIO-CO At ATIAE

XSPI1_MSIOO0

10
(8mA)

FEREEA (SPI1)

Single &= Serial Flash/ROM &, SPI #£Eiig A ERH A - % RA8889 [ =
Ryt -

Dual &= LRI s m kL& 1£#0 (SI00) - thTjaE S AEAE Serial flash DMA
{SEH -

*JN5E SPI master JPHIFRAREE » AR LR 7 7] AR AZ =R E Ry GPIO
(GPIO-C1); 7% GPIO-C1 Fyiliiy AThAE

XSPI1_MSIO1

10
(8mA)

EEpAfEmL

Single 5 Serial Flash/ROM =, SPI #: & i H &R - ¥ RA8889 1= L
FBA -

Dual f55X: [HFlfir By &k E%#1 (SI01) - [EIhAE HAELE Serial flash DMA
(EEEIN

*J5 SPI master 71 HIHELRE » AR 7T AR R E &y GPIO
(GPIO-C2) » 7H& GPIO-C2 Fyifiiy ATIEE

RAIO TECHNOLOGY INC.

20/255 WWww.raio.com.tw




RAIO"

Character/Graphic TFT LCD Controller

RA8889

- /1O | j fir 38 BH
#ErH 10 2 (SPI 1)
XSPI1_MSIO2 (8Ir:1)A) Qaud mode: Serial Flash/ROM =Y, SPI S&EiGH &k . % RA8889 =
HA Rl A
#EBrH 10 3 (SPI 1)
XSPI1_MSIO3 (8Ir:1)A) Qaud mode: Serial Flash/ROM =Y, SPI S&EiGH &k . % RA8889 =
W Ryt A -

44 PWM 11HE (2 ML)

#H % ]| |0 W fir 3 B
PWM $RSkEAH 1
XPWMO 10 XPWM 0 i s T I E 728 e E -
(BMA) | 4 PWM #i2EgE - HRE LRI 7T LA R 2t BB GPIO (GPIO-CT7) » Tizk
GPIO-C7 S AShAE SR 8% 0 IR -
PWM sRehhH 2 / BEHR 3 B A CRARIR RIS R)
& XTESTIO] A& & i
WL o | XPWML FTLURERE i S S T BT B AT - AR
(XCLK3) | (8mA) | TTLMEIE ANy XPWML ThkE - oscillator BSHREHSE: SCAN SR 26
T A SR R -
% XTESTIO] %75 e firks:
XPWML Bl firsh i SRR AR 3 BAA -

4.5 GEMEfERE (10 ML)

23 I /o | M fr 3R BA
g ERlE GPIs (General Purpose Input)
XKIN[4:0] | frsEkim A (FR%) > M pull-up #E[H -
XKIN[0] B IIC master fJ XSCL IfjEE °
In RA8889 - XKIN [4:1] Ed XPDAT ~ GPIO-D F:FIAL -
Keypad A% GPOs (General Purpose Output)
xkouT:0 | O | Kevpad SIS FIPGRERRISEAL - ML L7y open-drain #tH (FEE) -
(2mA) | XKOUT[0] E.fF IIC master #J XSDA IfE -
In RA8889 s XKOUT [4:1] B2 XPDAT ~ GPIO-D HHIfir -

RAIO TECHNOLOGY INC.
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4.6 LCD HEBINHE (28 W)

WL 110 W fir R B3
o B Rk
XPCLK | (gmay | EERCRHERFAGAT AT E Y TRT FMmanss -
IEERSE B SPLL EEdEhEd o
@] VSYNC Pulse
XVSYNC N JREN sTrm
(4mA) | FEE[E2E ISR VSYNC MR BT TFT Jirim siss -
YXHSYNC @) HSYNC F:ulse o o
(A4mA) | JKF[EERSE HSYNC AHZ R A TET 7w sResE
0] Data 8t
XDE . e o
(4mA) | i TFT /1 fifY data A3k data BAESSE -
LCD BBk
I ERIZE TFT LCD &ERIERHE » RA8889 mI &KX fFessv E UL E
64K/262K/16.7M 27 > { & o] DAEK AR [B] 1R E EAE FH e RGB [
Pin Name Digital TFT Interface
TFT output 11b 10b 01b 00b
Setting (GPIO) (16-bits) | (18-bits) (24-bits)
XPDATI[O0] GP10-D0/ XKIN[1] BO
XPDATI[1] GP10-D1/ XKIN[2] B1
XPDAT[?] GPIO-D6/ XKIN[4] | BO B2
XPDATI[3] GPIO-EO | BO Bl B3
XPDAT[4] GPIO-E1 | B1 B2 B4
XPDAT[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) XPDAT[9] GPIO-D3/ XKOUT][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/ XKOUTI1] RO
XPDAT[17] GPIO-D5/ XKOUTI[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
{58 FHEIRIL o] DA AR =R BTk GPIO-D/E/F(THES) 2 XKIN/XOUT »
THEY 2 18bpp (% » [k XPDAT[17:16/8:9/1:0] FHZ: /& GPI {5 -
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4.7  HrHREEE BEAGE (6 FIfL)

W /0 | M fir 3R B
Crystal @5 A/Clock 1 @ A (%% 0)BFik-core clock)
Crystal Oscillator 228 E4F 10MHz -

(xc>|(_IK1) ' & XTEST[O]s% R EEE L - LRI 245N EHY crystal SEREEEA - LI E
ZEAESNED crystal RS 0 5 ] DLES RA8889 HYIFHREE -
& XTEST[Ols% Ry = A - PER Az s K ETES MRS 1 B A -
N o Crystal B
IR s R crystal EEp& i - M LRI ERZ 3 2 S0 crystal &S -
EHEWARSR
XNRST I/OC | by 1 i cie sl 2B SRR R B AN - AN EE SRR L N E VB 256

OSC HyHFHREES -
BRI,
A %E pull down ZE[H

XTEST[O] | M TR BE4E & JRIERE FIRY - (EAEZERRIE bR e s% S 12 2 GND -
0: FEEREE - SEFIPSHES PLL HFAI -
1. Z08 PLL » &5 BSERREUE A4S CLKAI ~ CLK2I ~ CLK3I B A -
i IR

XTEST[2:1] | 00: PR - B , ,
01: 4 SPI master fil{ir}¥f% (fEMI1E in-system-programming) -
1X: fR# -

4.8  EIREERENY

73 10 | B fir 3R BH
LDO1_OuUT
LDO2_OuT p | LDOSMEES
LDO3 OUT M LuF BAF -
10 VDD
VDD33 P
3.3V 10 EIE# A -
GND
VSS P
IO Cell/Core it -

RAIO TECHNOLOGY INC.
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5. AC/DC F#iE

5.1 EAHEIERE
Table 5-1 :FAZEEE

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 T
Power Dissipation Po <300 mw
Storage Temperature Tstorage -45 ~ 125 T
Soldering Temperature Tsolder 260 C

£
1. [RUGZEEESHHRERMZ A SEECE SRR R TR M E R g Y « ST IR E RS 7B E RN HEE L -
2. &L EEE G Ry PP o L EER R A ER O] gE R —(EIR RBR 2 > JH 7 =% £ RAB88IMY B il K

HE RS R M fe) -
52 DC F#&E
Table 5-2 : DC M54
Parameter Symbol Min. [Typ. Max. [Unit |Condition
System Voltage VbD33 3.0 3.3 3.6 \%
Loading capacitor Capvad 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 |Vbpszs =3.3V, Note 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time TLock 1024 OSC |Note 2
MPLL Output Clock (MCLK) Fregmeik 166 MHz  |Vbpss= 3.3V
Vopss = 3.3V
CPLL Output Clock (CCLK) Freqcck 133 MHz [Without enable internal
1ISO-8859 font feature
Vopss = 3.3V
CPLL Output Clock (CCLK) Freqccik 120 MHz [When enable internal
1ISO-8859 font feature
SPLL Output Clock (PCLK) Freqpcik 100 MHz  (Vppzz= 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 ViH 2 3.6 \Y
Input Low Voltage Vi -0.3 0.8 \%
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: {tif Crystal Oscillator FfY 274 B E

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

Note 2:
0sc (A N WA W (S N N U N N W W

PLL Enable _ [ |
PLL Clock Cut MJTJMTJUTJUTJTJTJTJT

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. FHREE
6.1 K

RAB8889 S+ [EHYLIAE JTERAEE 3 PLL - 835 CPLL 4= CCLK 2t MPU fhiil ~ #EASHEHEE T (MDU)
BTE 5% - 4@lE5 (% ~ 325 DMA 524/ © MPLL AllEEAE MCLK LIE#t4: SDRAM (4] + SPLL AllZE
4z SCLK ffit LCD Efmft TIERFK -

6.1.1 RFARZERE

clk_base

=y

{xclk1

—_— ¥ &

xclkd_i

cclk_o MPU
- ’ cclk | WSV,
Font_DMA

xmclk
mcIk_o’ mclk

clk_base clk_mpll

xclk2

(xclk2) xpclk

Sel_ExtClk clk base

sw_scl
clk_scan
L Emm—

sclk_o ’ sclk

Figure 6-1

XTEST[O] #ZNERHY PLL S8 MEPAYIRFAR A2 A2 AR - 5¢E XTEST[O] Fo{l e irfs of LUSERE
CPLL » MPLL ~ SPLL BtZ 0Reflk ~ SCIEARIRFAR ~ SAHm AR AN © 3508 XTESTI0] Fyrs#E Al
45 xi (xclk1), xclk2 and xpwm([1] (xclk3) 10 Bl FsfZ CRFAk ~ ECIRARIRFAR - B fmid R ARA AR »

A s ke DA (s
) Color depth = 16bpp:
Freq mcik 2 Freq cck 2 Freq scik * 1.5
) Color depth = 24bpp:

Freq mcik = Freq ccik = Freq scik * 2
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6.1.2 PLL &

v
Fin LML) PED [ ] Charge Pump || v 0 LE —"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

HY PLL SEARARES » SRR ] DUE B LU N &7 a3 PLLDIVM ~ PLLDIVN ~ PLLDIVK © #i A A AT

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

2XPLLDIVK

XCLK =

PrAnanE -
i.  PLLDIVM:Oor1
i.  PLLDIVN[5:0] : 1~63 (minimum=1)
ii.  PLLDIVK[1:0] : 0~3

1. HATE PLL ZERERG A REEIL PLL 2%y -
2. £ REG[05h] ~ REG[0Ah] #:{Ei1% » PLL F5%A 30us AYREREsRAS E A2 Y -
3. B A OSC #H% Fin B PLLDIVM PMERFE DU TR
Fin =10MHz
&
Fin
10MHz € ————— < 40MHz

PLLDIVM —
2

4. NEEsE Fveco= ZPE% x (PLLDIVN +1) p/EE AR 250 MHz ifi H /)N 500MHz -
i.e,

250MHz < Fvco < 500MHz
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Example: MCLK = 140Mhz,CCLK=120Mhz,SCLK=35Mhz, /HEHE {Fess B0 T

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 HEE

6.2.1 SMEFEE B R

RA8889 [ T [FIZ Ml e R r] DARE S M R B aRS R (KB EhF) DUERGEZE » SN E BEERIRH
H/VH 256 OSC FARIEH] » A sl nl Fa AHVEERIE -

1E(# F RA8889 1% » MPU [ 5 ERY status {725 bit [1]-operation mode status bit » S48 0] DUFEE
RAB8889 & I AE AR EIRAE -

HKnRET

el [UUUUUL 5 JUUUUUUUUULUL

956 clocks ——» ‘

Figure 6-3 : #MFEEFFF/AT 256 OSC HHf

[ Power ON }

Y

Inhibit Mode

Check Status
REG bit 1

Normal Mode

A 4

{ RA8889 operation]

Figure 6-4 : BAf&%(HEFH RA8889 PMESME Status REG bit 1 jfRER
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7. EEmSTH

7.1 [E#EHE
RA8889 AL 51 #2eiii /1 Hi(ex. 8080/6800 Z5Ify MPU i) Ed 8251 3 #2¢iisi /i (ex. 1IC, 3-wire/4-wire
SPI) - MPU 7MHIZIEREH XPS[2:0] #55E » &8 B fiEsb B o] LA R LAFE [EIE Y 77 20 F RAB88 - [fij {72 i
SUIRRS A DA 7 2822 TS H -

-
BT ECIEEEFEHN - FrE e fFes iU HUE R &S By By 8-bit - BI{fE MPU &% &y 16bit JRE 40tk - 415 MPU &
FE 2 16bit - FREEETF LR B RE (Y 4R 2 LSB (XDB([7:0]) 8-bit » {H.E Memory Data Port (REG[04h]) %%
235k o ‘Z{#EF Memory Data Port (REG[04h]) #i{Zz50% .0 /H |52 host interface type bit (REG[01h],
bit[0]) E{EES » ‘& host interface type bit (REG[01h], bit[0]) E{Ess=%ERL 16-bits HE » AL EREERE
FERE Ry 16bit 5% - EEE fFds (REG[O1h], bit[0]) &pi 8bit /& AIECIRAG &R S LR 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

PG BOE 7 iy 57k > B2 X “Address Write” 2a e B (e firdk - N0 g “Data
Read/Write” HYE[Sy - iEHERE AT ARHE E RV BORHE I B a3 BREC B AR (R R A BGHHL - WUR ST R
BRI 5 S L A At » AR 25 (R & 5 B ey s AR B Rl s B R 2 (F HIFE Memory
Data Port (REG[04h]) » & {#firhtA & S E AN - EZA LIRS ERS (il & S B0 - WRZEUR— (&)
& AL E USRI ARL B St RO iR S S IR A - IR S YRR AR (ki & B BhHY RS -

711 EESREA

1. 5 AZEREATE T s (s hikbits 7-0 »
2. BAEFEER -

7.1.2 EfFESEEEL

1. 35 AEpRHE T {E 23 ikbits 7-0 -
2. EEEFEER
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7.1.3

SLEERA

RA8889 A iz fli By U5 A o] LUZ R B B &R B AGCiEae -

1.
2. PUEEGAVEIUS AR REG[SFh]~-REG[62h] -

3.

4. HTERERAER > SFEEFTF A Memory Data Port & & H B R IECEAS L -

BABGER Tt E TIFRE -

% 7E Memory Data Port Register (REG[04h]) S2EiriEE%E °
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RAIO"

7.2 M F i

7.2.1  WFEFEHNE
8080 £ 6800 %511y MPU 1\ HEi 4R [E - 55£% Figure 7-1 & Figure 7-2 -

8080 MPU RA8889

A0 XAO0

A1-A7/A1-A151
Decoder XnCS
IORQ

XPS[2:0] —‘

DB[0-7)/DB[0-15] [~ | XDB[0-7/XDB[0-15]
“RD = XnRD(XEN) 00x
TWR | XnWR(XRnW)
“REs | XnRST
WAIT [ XnWAIT
INT [t XnINTR

Figure 7-1: 8080 MPU Interface

6800 MPU RA8889
A0 =1 XA0
A1-A7/A1-Al .
- Decoder XnCS
VMA g

DB[0-7)/DB[0- 15] |-t

XDB[0-7)/XDB[0-15]

EN

|

XNRD(XEN)

R/W

XnWR(XRnW)

RES

XnRST

WAIT

XnWAIT

XnINTR

INT

XPS[2:0] —‘

01x

Figure 7-2 : 6800 MPU Interface
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7.2.2 WF|FFEIH N E R E
ARV P E S AE#ERY 8080 £ 6800 F1id]

8080 — 8/16-bit Interface

XAO0, XnCS >T
—>| tass (e— —»| tams |e——

+———— tcves >
XnWR, XnRD ¢
' N
—> t DH8 —
tpss—>
XDBI[7:0]
(Write)

<+— {accs <— tons —»|
XDB[7:0]
(Read)

Figure 7-3 : 8080 Waveform

Table 7-2 : 8080 MPU I/F Timing

Rating .
Symbol Parameter Nin. Mo, Unit Symbol
tcyes 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 WWww.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

6800 — 8/16-bit Interface

%
XEN /‘/ N
<+«— tcves

<—tAwe—>‘ — tpw——

XRnW ;;xi\ \:><i

A\ 4

» 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
tare 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

ORI B A\ SR E R R - A9 XnWait AR S EINIEE - S B EIRE AR R A

74 5 EZSEHFARER - AR XnWait BB > 3 H 2 B0 AR s - AR E R &R
RREDIRE SRR TSI AR AL - SEAHRYI Y55 2275 Figure 7-5 B Figure 7-6 -

(T XnCS, XnRD_EN, XnWR_RnW i1 F/NEZS - i2k 0T LUR) MPU B RA8889 {Hi iy - A
S fE 2 hE 4y B MPU B RA8889 - B Y R E5 /NS 20cm o 55 40 E AT
XnCS,XnRD_EN,XnWR_RnW,XAO0 _Ef_F 1~10Kohm $2F-E[H -
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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  EBFF
7.3.1 3-Wire SPI
MPU RA8889
VDD
= XPS[2]
XPS[1]
g XPS[0]
zcs »| XDB[4] (XnSCS)
SDA |« P XDBI[5] (XSSD)
SCcK »|  XDB[7] (XSSCL)

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

RABB8OfE it—(ESPI{¢E (Slave) s - SPI ZH & B4R (XnSCS) ~ #¥I{HEmFARLE (XSSCL)
PURz 5 E R ASfm 4R (XSSD) FréHEHY - & XnSCS Z#fFly - XSSCL 2 H EZ s (Master)
FrBEEhey - FZRR8H XSSD MyfE5% » i SPI #Efrimafis - e &y sE—E A c4Hry MSB 2 Bits
A PAsS%E B AT Ko te 5 E RS AR BOR RO o/ ERRE AR - £ R AV IR §1 - XnSCS 2
IHE— B RFHEREALREE - EE#EHAER -

ESPI fEfE /BRI Al (Figure 7-9 ~ Figure 7-11) - FERH{EERATEE2( T4 RiEHS SPI #Y XSSD
WGz > HEZE (Master) $ZEfIsmte (it AEHR - &SPl fEARRE 7T/ ER IR - SB2f TaHAVE R
FEOVHI/ZFHRA8889 HYSPI {¢& (Slave) #EHIgRfRIEXSSCL 1VE){E/E#SDA {#HiAE T3 (Master) 2
g8 - 3527 Figure 7-8 ~ Figure 7-10 AYiRHA - XSSCL i K TAEFER K 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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DU B F A fif 3-Wire SPI 4 EIHIEE R

XDB[4](XnSCS)

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

A Y —
XDB[7] (XSSCL)
XDB[5](XSSD) ‘\é@

XDB[4](XnSCS)

t4 t5

A

v
>
v

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 172t -- ns
¢ Data setup time to 5 _ ns
4 rising edge of SCL
t Data hold time from 5 _ ns
° rising edge of SCL
Data output valid from
s falling edge of SCL 5 20 ns
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7.3.2 4-Wire SPI

MPU RA8889
VDD
XPS[2]
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 71 iEEL 3-wire SPI JrEEDL HE—ANEHZERHEN - 4£ 3-wire SPI J1fE > HE[EAY XSSD
EFHAREFE R HIEE(Slave) I 13 (Master) & a[5EH) - f£ 4-wire SPI 71 - XSSD {5528
REMZlE 5T Fy XSSDI Ed XSDO {555 - SDI jZH SPI master S&EfHYE L - SDO AEZKE SPI it
J& (Slave) ImHyE R - BIREFAIHVERGE > 5527 Figure 7-14 ~Figure 7-17 -

Transfer Start Transfer End
=L -

XDB[4](XnSCS)

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7
XDB[7] (XSSCL)
XDB[6](XSSDI)
|_1 ﬂ |_ REG_DAT/ J
MEM_DAT
\. _I
XDB[5](XSSDO) \ /

]
m FROMMPU TO RA8389 A0 0:COMMAND/STATUS 1:Data

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

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
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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 B PR B F A 4-Wire SPI A\ I R -

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@@ /

XDB[5](XSSDO)

XDB[4](XnSCS) \

XDB[7] (XSSCL)

v

XDB[6](XSSDI)

XDB[5](XSSDO) <

Figure 7-18 : 4-Wire SPI I/F Waveform

t6
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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 RAB8889
XPS[2]
XPS[1]
VDD
XPS[0]
vDD VDD ._:%_ XDBI[5](XIICA[5])
1KQ~10KQ _:K"— XDBI[4](XIICA[4])
’_j'\"— XDB[3](XIICA[3])
T ——— xpBRRIXICA[)
’_j‘o— XDB[1](XICA[1])
l ’_0‘0—: XDB[O](XICA[O])
v
SDA |¢—4b XDBI[6] (XSSDA)
SCK + »  XDB[7] (XSSCL)
i gsOpF

IICA[5:0]
BITS 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 IIC
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IIC JPIHIEH XSSCL i1 XSSDA FifR& R RHERATAHRL - AHAAEAERY IC 41 - IC EfsryAT 7 {E
SIIEE (Slave) Uifirhk - mi 6 {Efr Tt RA8889 1y IIC device ID -

& A0=0 B

fiI7t » 245 IIC HY Spec HhEsE

B RARL EfrocE A0 > (AFRFEHIEA - & AO= 1 (R MRV EE B &k EHE
HREEEEA - 2 IIC FEGHE LAYERATY MSB 6 firot (FLA7bit) BIRA8889 ffydevice ID #H[E » RA8889 fy

IIC {¢f& (Slave) BLEEH(F -

RA8889 ML E (L (Device ID) & r[f2 (LAY > 5% 7€ - nf DA XIICA[5:0)/XDB[5:0] zk5gH - RA8889
TERE A B TEREERL A o BRI

HH » 352 Figure 7-20 ~ Figure 7-23 -

H4 REEA - ok TlEARAL -
EH A0 K WR fILJCHTEE °

Gt

CIRREEHL

START

FROM MPU TO RA8889

FROM RA8889 TO MPU

P 1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
XDB[7](XSSCL) : :
' |
' |
|
‘ A

rT

MEM_DAT

A0 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 7-20 : Data Write on IIC-Bus

|_1 H | REG_DAT/

FROM MPU TO RA8889

FROM RA8889 TO MPU

START STOP
I 1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 T
|
XDB[7](XSSCL) | : : :
- .
|
| l ___MsB LB | '
| \ L
RSy 1\ ot sl |
WS ? |
|

MEM_DAT

A0 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ
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 WWww.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

DURHE B AR 1C o E B R -

‘tl (12 13

o}

XDB[7](XSSCL)

XDB[6](XSSDA) —

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
to falling edge of SCL 5 20 ns
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7.4 BURERHAR

741 FEEESHIT (Opacity) BVEIAEE (RGB)
8-bit MPU, 1bpp mode (&R}

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

|| R|WIN|F-
o
@
o
S
o
S
o
B
o
N
o
>
o
B
o
IN

o g E(E e dt BTE AYEIREIIAERE A - (EAILIhREREE (Canvas) WVHEEERL 8bpp ik - i H AR
&€ MPU $2 8bits &k - {ER ABGERISERIR - B BTE G REIIREIRE R BURE 4 -

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

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

oUW [N
py)
&)
L
py)
&
=)
py)
&
o
@
“
@
“o
)
w
()
us)
)
X
us)
L5
=)

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Go* | Go® | G¢* | Bo’” | Bo® | Bo® | Bo* Bo®
Ro’ Ro® Ro® Ro* Ro® Go’ Go® Go®
Gl4 Gla Glz Bl7 Bl6 Bl5 B14 Bl3
R/’ | R®* [ R® [ R* [ R® [ G | Gf | GS
Gz4 st GZZ BZ7 BZG B25 B24 B23
R27 RZG R25 R24 R23 627 GZG GZS

O | [(WN|-

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
By’ Bo® Bo® Bo* Bo® Bo? Bgt B°
Go7 G()6 Gos Go4 Go3 C‘JO2 C"O1 GD0
Ro’ Ro® Ro® Ro* Ro® Ro? Rot R’
B,’ 816 B,5 B4 Bl3 512 Bt B1°
G | G® | G° | G* | G2 | G2 | G | G°

OO |WIN(F

16-bit MPU, 1bpp mode 1 (BEtaEk})

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit11 | 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, Py P2g Pig Pig P17 P16
4 n/a n/a n/a n/a n/a n/a n/a n/a Ps; P3o Pyg P,g P,; Pys P2s 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

o g E(EThEE H RS BTE (VSR IREDIREE] - (IR OHECE JHE £y 8bpp (%% » MRS (EE=N T A
P32 8bits Hit} - REHY LIFRE LR AROREMECEREIRROGREMRE 8 DULT A - /8
R ARRER - BRECIRREIIAEN H e e I BUR Bk
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Character/Graphic TFT LCD Controller

16-bit MPU, 1bpp mode 2 (%R}

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Pis P14 P13 P> P1y P1o Py Pg Pz Pe Ps Py P3 P> Fa Po

P3; P30 P2 P2s P27 P2s Pos | P | Pos | Py | Py | Pyo | Pig | Pig | Piz | Pie
P4z Pas Pas Paa P P P Pao P3o Pss P37 P36 Pss P34 P33 P3»
Pe3 Pe> Pe1 Peo Pso Psg Ps; | Pss | Pss | Psa | Pss | Ps; | Psy | Psop | Pag | Pag
P79 Pzg P77 P76 Pzs P74 P7s | Pra | P | Poo | Peo | Peg | Pe7 | Pes | Pes | Pea
Pos Pos Pos Po2 Poy Pgo Pso Psg Ps7 Pss Pgs Pgs Pgs Ps> Psy Pso

OO D|WIN|F-

won S (DA UREEKS BTE A RARRINASHEF (55 LB 16bpp JE(0 - (E2H T3 & % B 16bit 4 -
L R T (S EL IR B S B TR L 16 » LU B G 53 A e T - fE S e A s
% > SR AR RE H S e F B E R i Tk -

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 n/a n/a n/a n/a n/a n/a n/a n/a Ro’ Ro® Ro® | Go’ | Go® | G¢° Bo’ Bo®
2 n/a n/a n/a n/a n/a n/a n/a n/a R/’ R,® RS° | G/ | Gf | G B,’ B.°
3 n/a n/a n/a n/a n/a n/a n/a n/a Ry’ R,® R® | G | Gf | G B,’ B,°
4 n/a n/a n/a n/a n/a n/a n/a n/a R3’ R R® | G’ | Gsf | G5 B3’ B3®
5 n/a n/a n/a n/a n/a n/a n/a n/a R4’ R4® RS | G | Gf | GfS B,’ B.®
6 n/a n/a n/a n/a n/a n/a n/a n/a Rs’ Rs6 Rs® | Gs7 | Gsf | Gs° By’ Bs®

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
R,7 R,® R,5 Gy’ G, G,° B:’ B1° Ro’ Ro® R¢° Gy’ G Go® Bo’ Bo®
Ry RP Ry Gs’ Gsb G B | B | RJ | R® | RS | G | G | G5 | B | B
Ry Rsb R G’ Geb G B’ | B | Re | Re | RS | Gs | G | G& | Ba | Bsb
Ry’ R¢® R¢® Gy’ Gyt Go® Bo’ Bs® | Re” | Re® | R® | Gg’ | Gg® | Gg° | Bg’ | Bg®
R117 R116 Rlls Gll7 G116 6115 Bll7 B]JB R107 Rloe R105 G107 GlOB GlOS Blo7 Bloe

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

ok g (] L8 16bpp E{GERHALL - bR 7 ECEKEE G Fs 16bpp (s - R T B L IFE T R Gkt
PREL 2 > DABERSRE R BRE R AGCIRHE - TR 8 th S B R LR IR E e s 8bpp »

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Ro’ Ro® Ro® Ro* Ro® Go’ G® | Go® | Go* | Go® | G®2 | Bo” | Bo® | Be® | Bo* | Be®
R’ R2® R2® R2* R2® Gy’ Gt | G | G* | GB | G2 | By B2° By® By* B,®
Rs’ Ras® Rs® Rs* Rs® Gy’ Gsf | Gs° | Gs* | Gs® | G2 | By’ | Bs® | Bs® | Bs* | B3
R.’ R46 R4 R4 R43 G,/ G,8 G,° G4 G423 G2 B4’ B46 B.° B4 B43
Rs’ R56 Rs® Rs* R53 Gs’ Gs® Gs® Gs* Gs® Gs? Bs’ Bse Bs® Bs* 853

OO D|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

AR IWIN|F-
@
oy
@
N
)
@
N
o
@
N,
S
@
N
w
@
o
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@
N
@
N
=)
oY)
N
Xy
oy
N
)
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N
~
oy
N
w
oY)
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N
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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 HERAIT (Opacity) VI AKR (aRGB)

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

RAB8889 £y 1 fefit OSD JEFIHYLIEE » NILIELE 4096 (rfrm[iEEiEny 64 Ll thflt - [ AT LAAEER ol
Fofn ERURINEAE - W HERZRS AR » o (HRRAVZHLELE -

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 o9’ og® Index color of pixel 4
6 o® | ous? Index color of pixel 5

olon? 1 0—100%, 1 -20/32,2-11/32,3-0

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Go' | Go® | Go° | Go* Bo’ Bo® Bo® Bg*
2 (103 (102 (101 (100 Ro7 RO6 RO5 RO4
3 G17 G16 G15 G14 Bl7 516 Bls Bl4
4 (113 (112 (111 (110 R17 Rle Rls Rl4
5 G27 Gze G25 Gz4 Bz7 BZG BZS BZ4
6 (123 (122 (121 (120 R27 Rze RZS RZ4
aladouta’ 1 0 —100%, 1 —30/32, 2 —28/32, 3 -26/32, 4 —24/32, ... ... ,12 -8/32, 13 -6/32, 14 — 4/32, 15 -0.

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Bo’ Bo® Bo® Bo* Bo® Bo? Bo! Bo°
2 Go' | G | Go® | Go* | Gg® G | Got Go°
3 Ro7 Ro6 Ros R04 R03 ROZ Rol ROO
4 ao’ | o® | o® | o* | ao® | ao® | ool | ao®
5 B,’ B,® B,° B4 B3 B;? B! B,°
6 G17 Gle G15 G14 G13 Glz Gl:l Glo
7 R/ | R® [ R® [ R* | R® | R? | Ri* | R
8 o’ o® o ot o’ o? ot 01°
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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

aax®: 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 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 ogd oLo? oot o’ Ro’ Ro® Ro® Ro* | Go’ | Ge® | Go° | Go* Bo’ Bo® Bo® Bo*
2 0(13 (112 (111 0(10 R17 R16 R15 R]_4 Gl7 G16 G15 G14 B17 Ble 815 Bl4
3 0(23 (122 (121 0(20 R27 R26 st R24 Gz7 G26 G25 G24 B27 Bze st Bz4
4 OL32 (X33 (Xgl OL;:,O R37 R36 R35 R34 G37 G36 G35 G34 837 Bge B35 334
5 G42 (X43 (X4:l OL4O R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
6 Gsz (X53 (X5:l OL50 R57 Rs6 R55 R54 657 G56 G55 G54 Bs7 Bse Bss 354

olonZantol 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 | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l1 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Go’ Ge® Go® Go* G¢® G¢? Go' Go° Bo’ Bo® Bo® Bo* Bo® Bo? Bo! Bo°
oo’ o® o® oot ogd 02 oot o Ro’ | R® | R® | Ro* | R® Ro?> | Rot Ro°
G]_7 616 Gls G]_4 Gla Glz G]_l G]_O Bl7 Bl6 Bl5 Bl4 B13 B12 Bl1 Blo
o’ o8 o® ot o® o4? (051
Gz7 Gz6 st Gz4 G23 G22 Gzl Gzo Bz7 826 st 824 B23 BZZ le BZO
oy o8 o8 ot 3 02

OO WINF

Ol2
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Character/Graphic TFT LCD Controller

8. sCiERE
8.1 SDRAM 24128

SDRAM 255 bank interleave J77AA X7 HL SDRAM - WG & H B T ¥ 4A LEL H B HORTHIEH] -
RAB8889 f{it 128Mbit 75 B LA H FHEH -

8.1.1 SDRAM %1k
SDRAM {EREfS#; B B 1% B{F LR RS RN E# a1 0 - (RS EE B R YIMAT S L #idhdT— - M2
{E S EYRER G H2ES - PIaEPERaT:

1. 3% SDRAM FEM: » FE il 5 A BT {728 REG[EOh] » fEIE T 25 E %5 1] LLEFE bank number (bit 5) - row
addressing (bit 4-3) B column addressing (bit 2-1) % -

2. #5 SDRAM [AWIE2 20 BT ALI{75 5 REG[EL] WLIEE CAS ML -
3. i SDRAM #i{7a: REG[E2h] - REG[E3N]ll#Hle - FEAERTRIHE PG £ 15.6us -
4. FHEY{F7% REG[E4h] bit-0 & 1 > Bi%h SDRAM #J4E(LEH -
5. & REG[E4h] bit0 FYHEFITE R 1> 4IRERE 1 Bl pkii #4961k - Example:
Registers MCLK = 140MHz SDRAM controller setting
PAGEO REG[EOh] 0x29
PAGEO REGI[E1h] 0x03
PAGEO REG[E2h] 0x89
PAGEO REGI[E3h] 0x08
PAGEO REG[E4h] 0x01

8.2 SDRAM El&EH#

i A B R G g7 ERC @RS P40 1bpp ~ 8bpp ~ 16bpp ~ 24bpp =E B A HELEAVE G ER -

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

Addr Bitl5 | Bit1l4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h | Ry R, R.° Gy’ G, Gi® | BiY | Bi® | R’ | R® | Re° | Go' | Ge® | Go° | Bo’ | B
0002h R57 R R3® G’ (e Gs® B3’ B3® R,’ R,6 R,® (e G0 G,5 B,’ B.,°
0004h Rs’ Rs® Rs® Gs’ Gs® Gs® Bs’ Bs6 R4’ R46 R4 G’ G,4° G4° B,/ B46
0006h R/’ R/® R G,/ G2 G B,’ B,° Rs’ R Re® Ge’ Ggb Gg® Bs’ Be®
0008h Ry’ Rg® Rg® Gy’ Gg® Gg® Bo’ Bg® Rg’ Rg® Rg® Gg’ Ggb Gg® Bs’ Bg®
000Ah | Ruy’ Ry,® Ru® Gy’ Gu® Gu® | B’ | Bi® | Rio” | Ric® | Ric® | Gio’ | Gio® | Gio® | Bao’ | Bac®
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Character/Graphic TFT LCD Controller

8.2.2 16bpp Display (RGB 5:6:5 Input Data)

Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | Ro Re® Re® Ro* Ro® Go’ | G® | Go® | Go* | Go® | Ge® | Bo’ | Bo® | Be® | Bo* | Bgd

0002h | R/ R, R R.* E Gy | G | G | G* | G® | G2 | B | Bi® | B | Bt | B®

0004h Ry’ R2® R2° Ry* Rz® Gy’ Gl | G | G* | GB | G2 By’ B,® B.® B,* B,®

0006h | Ry R4® R4 Rs* R33 Gs’ | G | Gs° | Gs* | Gs® | G2 | Bs? | Bs® | Bs® | Bs* | Bg®

0008h R4’ R4® R4® Rs* R G4’ G | G | G | G8 | G2 | B B4® B4® Bs | B

000Ah | R/ Rs8 Rs5 Rs* Rs2 Gs/ Gs® | Gs° | Gs* | Gs® | G2 | Bs” | Bs® | Bs® | Bs* | Bs®

8.2.3 24bpp Display (RGB 8:8:8 Input Data)
Addr [ Bit15 [ Bit14 [ Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 [ Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | Gy Ge® G Go* Go® Go? Go' | Go® | Bo’ | Be® | Bo® | Bo* | Bo® | Bo? | Bt | Bo°

0002h B]_7 B16 B15 B]_4 Bl3 Blz Bll Blo R07 R06 RO5 RO4 RO3 RO2 Rol RDO

0004h R17 R]_G R15 R14 R13 R12 Rll Rlo G17 616 Gl5 Gl4 Gl3 Gl2 G‘l:l Gl0

0006h | G’ G,° G° G G2 [ % Gt | G° | By | B® | B | Bx* | B® | B2 | Bt | BY

0008h 837 B36 B35 B34 833 832 Bal 830 R27 RZ6 RZS RZ4 RZ3 RZ2 Rzl RZO

000Ah | Ry R3% R35 Rs* R R32 Rt | R | G’ | Gsf | G5° | Gs* | G3® | G2 | Gst | GY°

8.2.4 6 bitindex colors/pixel Index with opacity (a¢RGB 2:2:2:2)

Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h o3 o2 Index color of pixel 1 og® e Index color of pixel 0
0002h o33 o2 Index color of pixel 3 oz o Index color of pixel 2
0004h o3 o2 Index color of pixel 5 o o Index color of pixel 4
0006h o® o2 Index color of pixel 7 oe® ol Index color of pixel 6
0008h g’ og® Index color of pixel 9 og® og® Index color of pixel 8
000Ah | o448 0112 Index color of pixel 11 o0® | 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 | Bit11l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h (Xo3 Goz Gol (Xgo Ro7 R06 R05 Ro4 Go7 G06 G05 G04 Bo7 Bo6 Bo5 Bo4
0002h (X13 0(12 0(11 (Xlo R17 R16 R15 R14 G17 G16 G15 G14 Bl7 Blﬁ BlS Bl4
0004h (X,23 OLQZ OLzl (X,go R27 R26 st R24 G27 st st 624 327 Bze st Bz4
0006h (X,32 0(33 0(31 (X,30 R37 R36 R35 R34 G37 G36 G35 634 B37 B36 835 834
0008h a42 (1.43 (1,41 0,40 R47 R46 R45 R44 G47 GAS GAS 644 B47 B46 B45 B44
OOOAh a52 (1,53 ('X,_l-',1 0,50 R57 R56 R55 R54 G57 Gss Gss 654 B57 Bse Bss 854

olonlaytayl 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 24bits RGB data with opacity (a¢RGB 8:8:8:8)

Addr Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
OOOOh Go7 G06 C‘J()5 Go4 Go3 Go2 Go1 GOO Bo7 BO6 505 504 503 BO2 Bol BO0
0002h oo’ 0® oo’ oot o’ 002 oot | a® | R’ | R® | Re® | Re* | R® | Re? | Ro* | R°
0004h Gy’ G,° G, G4 G.® G2 Gt G,° B,’ Ble B.° B;* 513 812 B;! Blo
0006h 0,17 (116 G]_s (114 (113 (112 (111 (110 R17 Rle R15 Rl4 Rl3 Rlz Rll Rlo
0008h G27 st st G24 st G22 Gzl Gzo 827 BZG BZS B24 B23 BZZ BZ:l BZO
000Ah 0,27 (126 st (124 (123 (122 (121 (120 R27 RZG R25 R24 R23 RZZ Rzl RZO

8.3 Color Palette RAM

Addr Bitll | Bit1l0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
OOOOh R07 Roe R05 Ro4 Go7 Go6 GOS GO4 BO7 BO6 805 BO4
0002h R/’ R,® R,° R4 G/’ G,° G,° G;* B.’ B,° B.° B4
0004h R,’ R,® R | R* | G | GFf | G° | G* | By B® B,® B*
0006h [ R4’ R® | R® | Re* | Gs’" | Gs° | G&° | Gs* | Bs | B | Bs® | Bs?
0008h R,’ R4® Rs° R4 Gy’ Gg° Gg° Gs* B,’ B.® B,° Bs*
000Ah Rs’ Rs® Rs® Rs* Gs’ Gs® Gs® Gg* Bs’ Bs® Bs® Bs*
¥ BTE st H BTE 0y HAVRZ5% 8bpp » Al Bit[1:0], Bit[4] & Bit[8] &2y -
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9. BURNERIERE

Input VWindows SDRAM Output Windows
Write/Draw
N Buffer 1 -
N ,’ =~ Main
L AN i
BTE N N7 P zl/ window
So_urc(j:e 1 v N PR
window S -
\(’ '3 Buffer 2 2N
" ~ 7
SBTE /%", ~
ource 2 r o« / ~ PIP
window Il // \ - / _7 window
BiE ] 4, | : r,c
\ / 4
Output & _ _ \ 0,7
window T~y Buffer n VY
| -
Cfg Reg| Draw SDRAM Controller a BTE
; | | |
Input Buf | | Output Bufb LCD I/F

'_P' MCU I/F b

Figure 9-1 : Display Data path
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Character/Graphic TFT LCD Controller

10. LCD 4}

10.1 LCD PAfir¥fpE

BEEhREAR [EIY EUsE B REGIO1h] bit 4-3 ZEfZEfiliy - 41 MRATR

iz £5 78 TFT M HE
_ Wi /1 E
B 16bpp 18bpp 24bpp
XVSYNC XVSYNC XVSYNC XVSYNC
XHSYNC XHSYNC XHSYNC XHSYNC
XPCLK XPCLK XPCLK XPCLK
XDE XDE XDE XDE
XPDATI[0] GPI0-DO0 / XKIN[1] BO
XPDAT[1] GPI0O-D1 / XKIN[2] B1
GPIO-D6 / BO B2
XPDATI[2] XKIN[4]
XPDATI[3] BO B1 B3
XPDATI[4] Bl B2 B4
XPDATI[5] B2 B3 B5
XPDATI[6] B3 B4 B6
XPDATI[7] B4 B5 B7
XPDATI[8] GPIO-D2 / XKIN[3] GO
XPDATI[9] GPIO-D3 / XKOUTI[3] Gl
XPDAT[10] GO GO G2
XPDAT[11] G1 G1 G3
XPDAT[12] G2 G2 G4
XPDAT[13] G3 G3 G5
XPDAT[14] G4 G4 G6
XPDATI[15] G5 G5 G7
XPDATI[16] GPIO-D4 / XKOUTI[1] RO
XPDATI[17] GPIO-D5 / XKOUT[2] R1
GPIO-D7/ RO R2
XPDATI[18] XKOUT4]
XPDAT[19] RO R1 R3
XPDATI[20] R1 R2 R4
XPDATI[21] R2 R3 R5
XPDAT[22] R3 R4 R6
XPDAT[23] R4 R5 R7

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

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 51/ s FFHE

STARHERAG 2 B T

VPW VND VDH VST

A
h
h
A
y

XVSYNC \_
R

XPDATA LNey o _ VLUNE ><LINE
N

e Ny

XHSYNC ‘

HPW HND HDW HST
[ T T T |
XPCLK
XDE
XPDATA Valid Data

Figure 10-4 : Digital TFT Panel Timing
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11. Display IhgE

11.1 ¥f& (Color Bar) ERHER
¥ (Color Bar) S8 HEt I R R EHEE SDRAM [ - 3% REG[12h] bit5=1 » ] DUETRGHIE -

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(0xFF), B(OxFF)
Line 129 ~ Line 160 |«——  R(OxFF), G(0x00), B(0x00)
Line 161 ~Line 192 |«——  R(OxFF), G(0x00), B(OxFF)
Line 193 ~Line224 |«——  R(OxFF), G(OxFF), B(0x00)
Line 225 ~Line 256 |«  R(OxFF), G(OxFF), B(OxFF)

(Repeat from Line 1)

| Last Line |
(640x480 Color Bar Example)

Figure 11-1: Color Bar Display Test

11.2 FHEF

W E S LCD BEHEARATRE - 0] 5E 38 TR H(2% REG[14h] ~REG[1Fh]) » {f Fl_E o] 3% i 47 (R Y BB 45 7
1% > FASHER BRI FES (2% REG[20h] ~REG[29n]) A\l 55 R [FIAT4E ElE - AKEE A [EHYE
{8 o

1121  REFFENEGKEE
SDRAM =] DL 53 BBl @l (R g ey 22 ] - H R E A EE ZC Bl S BIRG - 220 EE A
/INF5 800x600 256 color f£ 128 Mbits SDRAM AT DU 34 {l[E (4% @l (ElE RS x El{G=E x Bl
5 bpp x E{§E# < 128 Mbits ) » & T EEE G A/ - BEG A/ ASCEREEAIE - KE R
TE¥iEdiE (2% REG[50h] ~REG[SEh]) -
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11.2.2

REG[50h] ~REG[55h]) ZRiEHAEIER AN » I

EEEE G -

RABGZEEGEEE
JE[E (canvas) ZHERESEGE SRR ZER - FAEL R TEBELHRIE  EERE (2%
s E TAFEHiE (2% REG[56h] ~REG[SEh]) 25 A

RA8889

Character/Graphic TFT LCD Controller

CVSSA

< CVS_IMWTH —078M8»
(AWUL_X, AWUL_Y)
AW_HT
l Active Window
¢ AW _WTH ——/88™>
Canvas image

11.2.3 BrEHEER

LEEE LCD & FAVEURENG: - NEAVEE EREBURHERE - HZ O IE R B -

Figure 11-2

Write Image to
SDRAM

Set Display Window

Start Display Image ‘

v
A .
Set Canvas start address and Set Memory Data Write Port
Canvas image width REGI[O‘”T]

REG[50h] ~ REG[55h]

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]

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 Display ON/OFF
REG[12h] Bit[6]

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

RAIO TECHNOLOGY INC.

Figure 11-3
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11.2.4

I EH S
TR 8 5 o] DA R BORE A [ R AR T 1 K

~REG[29h]) A8 545 ElE o

{55 & ] BLZE

8 EE A A

7 (2% REG[20h]

et Main window related registe
to switch display image

)

Set Main window start address
REG[20h] ~ REG[23h]

'

Set Main window image width
REG[24h] ~ REG[25h]

v

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

'

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

MIwW

(MISA)

N

S~ (MWULX, MWULY)
4

4 N

(VDHR)

(HDWR)

(MISA) O

(MWULX, MWULY)

éa A

MIW

(MISA)

SIS (MWULX, MWULY)

MIW

(MISA)

(MWULX, MWULY)

SDRA

M

Figure 11-4

11.3 #HE (PIP) &

RAB889 fE LA N o] LI Mi(EE T &0 - HhHEEELA SHREREVIEUR
HRERARERIN A RELRE R LR EVEGER - WRETE 1L HETE2 2H

RE—ER~EETH 2 {1E L -
P AR/ N B R F a8 REG[2AN] ~

REG[3Bh] £l
& (A EEYE 75 - fR¥% REG[10h] Bit[4] 7k REG [2Ah ~ 3Bh]

1 REG[11h] #5

- HPEIRERR M EAE
BT > AEETE 1

ER-EhE 1 EERE 2

EETE 1 NETEHE 2 WENSE

MFESE FH A (EThRE LR Sea e P R AR 2% - T ERE A NARIA O BT K L2 4 &
2o REHMATERR 1 fRiFme -

# ' % REG[12h] Bit3 VDIR = 1 » PIP {R%5 - B

SRR G 1 H B AR

RAIO TECHNOLOGY INC.
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11.3.1 EFF (PIP) RELRE

—{E&E hERER I EREA N WVERE B T B E GRS E - STEEGEE - ETEEUR XY EE -

HTHEEG XY B STEREOR STEERTEHEE T EAESEYFs o EhE 1 HETE
e AAHENE 74 - I HARE REG[10h] Bit[4] 2 REG [2Ah ~ 3Bh] & & 1 EEHETE
TRETHISEL -

|

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

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

(& J/ - J
( l ) ( ¢ 1\
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 ’ 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]

'

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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1132 FETE (PIP) HEENMIERETSE (PIP) BEUE
HHEAEEHSE PWDULX 8 PWDULY ZHE A RIEURLE > MK HEEE PISA ~ PIW -
PWIULX ~ PWIULY "I b S EGAE - S8 )7A g e B T avE R &k - B BUR
B B e 2 P Y
N EFIE TR E R A R EE T E R o EAE T I E S E DB E G BRI A F R E
hEEE & -

(MISA)

N
N
~ ., (MWULX, MWULY)

N (HDWR)
N

AN
"\ (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)

(PWIULXS5, PWIULY5)

Y Y

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

SDRAM

Figure 11-7
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11.4 GelssEsst

Kby BURas BT E R RE-HAZGH BT - E#EFEECER T AE R HEN T - ez
aE TR 90° B¢ 180° FEfEE G - $HE I E AR M EIERY o R Ry el £ R SRR AL A SRy - HEETh
FEEFESER AGLERT EIEEACGER (27 REG[02h] bit 2-1) - FE38C4 77 T (i A RS 8 R e i D AR A
SERCER B 4 -

FATTHRESERT /A 35 SRAT B (IR BN RE - IRIL S B R i dEnY © SR DRE LR A
R S S E B 7 25(25 REG[02h] bit 2-1) » R3804 [HI i FRE AG 5 B Te S hRE R AR ST e B 4 -

& * % REG[12h] Bit3 VDIR =1 - PIP (5% ~ EIVHE  SCFiealie & 1l 5 Eh2EaE -
REG[02h] bit 2-1 $2{t E sy ARVECRAR T mEd] (g Mtaa@EiE=EM)
00b: Z£>4 4k E>F (#)4a(H)
Olb: 5>7E 24k E>T OK-FElE)
10b: E>F 2% 7> (e 90 I H /K F-EiE)
11b: N>k 2% >4 (A5 907)
i REG[12h] bit 3 (VDIR) T RE& 74 HoAM YRR -
BB AIRRELT

Figure 11-8
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S If HDIR (REG[12h] bit 4) == 0/1 and VDIR (REG[12h] bit 3) == 0
& REG[02h]bit 2-1 £ 00b » HEFZER ABGERMELEIAARE LEIT » B UERERE G -

RAIO

Figure 11-9

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

OiAA

Figure 11-10
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#E REG[02h]bit 2-1 £ 01b - FoRE ABGERHEE BIZZRRIE 2T - NELBURAREZ /KPS AT R E S -

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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#E REG[02h]bit 2-1 % 10b FornFs ABIGRERHE LEI N MRIEERIE - ILBURER 2 R A e 907 HoK
FEEETHE G -

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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2Lz

i E REG[02h]bit 2-1 £ 11b FR 5 ABIRERHE N 2| EMR TG - IELBURAVREE [ /e 90 /Y
&

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) ==
#E REG[02h]bit 2-1 /5 00b > [NFLERAYRHE R LB RHRE e 180 Y&l -

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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#E REG[02h]bit 2-1 &5 01b - [NILETRHYREZ i 180 HY[E (% -

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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#E REG[02h]bit 2-1 /5 10b - [NILETRHYREE [ 72 i 90" HYElS: -

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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SE REG[02h]bit 2-1 & 11b - [NILEURHIREZ A4 et 90" HYE(E: -

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

Figure 11-24
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12, s&foalEs (%
12.1 fE/E

RA8889 fZfit 2D 4&E 5 % - v LIGEFEAE RN MPU &Ery s TRl vl fE ik E - EEEE - CHE
[EELfEIEIEYIE] L REG[7Bh~7EN] » fEI/ER A E--7E REG[77h~7AN] - fEEI/EEH & REG[D2h~D4h] - f57E
{@ffs[El/E REG[76h] Bit5~4 F 00h » {2 fEEAERAIAEIEILIAE REG[76h]Bit7=1 - iZHE RA8889 it &L JE[E]
FEMEEEE - FiEPHY o (B A LUAESCE REG[76]Bit6=1 $HEE!/ElHEERAVE(E -

22 BB T/ERE (Active Window) (A -

= EEVERRAZE LT

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

N——

Set

the major and minor radiu
of a ellipse/circle

REG[77h~7Ah]

S

N—

A 4

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

A

Set draw ellipse/circle
condition
REG[76h] bit5=0,bit4=0

N N YN

——

I

A 4

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

fill a ellipse/circle
REG[76h] bit6=1

A4

v

[

Start drawing ellipse/circle
REG[76h] bit7=1

REG[76h] bit7=1

Start drawing ellipse/circle }

minor radiuq

. major radius

center

color

. o
mingr radius
1
imajor radius

center

color

Figure 12-1
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RAIO"

12.2 Hhé&R
RA8889 Y iEEHH4RINAE » (EAE T LIEA I MPU EENIIS TSI 4RINEE - EHILRThEE VAR E
&R AYIELL REG[7Bh~7EN] - di&RHYRIGE 18 REG[77h~7AN] - Hf&RAYEA (2 REG[D2h~D4h] » 5
REG[76h] Bit5~4 £y 01b DUEEE 4R - MEEIAVHIGRERELHTEE REG[76h] Bit[1:0] » B &REEREM B LIAE
REG[76h] Bit7 = 1 » RA8889 & {L/ilE 48 T MERYHEAR - B iE—0Hy » ((EE o] IECERAYEN(E -

2 e ayE VB TAERES (Active Windows) [
T T 4R 4g A AR

N
[ Set the center of a curve |
J

REG[7Bh~7Eh]

N [ Don’t fill a curve } [ fill a curve
Set REGJ76h] bit6=0 REGJ[76h] bit6=1
the major and minor radius
of a curve

REG[77h~7Ah] )
A A

Start drawing curve
REG[76h] bit7=1

Start drawing curve
REG[76h] bit7=1

)

]

Set the color of a curve
REG[D2h~D4h]
DECP =01 DECP =10
\ 4 minor radiusi @
Set draw curve condition & major radius major radius
REG[76h] bit5=0,bit4=1 Qter/{ center

color
DECP =11

color

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

Figure 12-2

12.3 5E®
RA8889 STIEMEA@RITHAE » (HFIE T LIER I MPU GIEHIRETY Fim@maE R - QiR e e
# REG[68h~6Bh] » B 45H firE REG[6Ch~6Fh] - 4EKEH ki REG[D2h~D4h] - ik fF 45 i Bikg il
FIEI 2 BT REG[76h] Bitd=1 - Bit0=0 - 3 H (4 REG[76h] Bit7 = 1 » JI}ji RA8889 ¢ &7 1F /(& I-4g s
FERIIETY « SMe—240 (i F 5 0T DUEHE SO0 B (F REG[76h] Bit6 = 1 -

£ SEPARAG A B B R A BRI TR REN -
N R A A AR
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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

12.4 43

RA8889 FiLZ4rER4a®l » EHFH T LAER/DERY MPU EHAZ B AR ERAG BIATTHRE - &8 R E 4R EX L 4R BE
REG[68h~6Bh] » B4 44k shB: REG[6Ch~6Fh] » 4Lt REG[D2h~D4h] » f743% % REG[67h] Bitl = 0
fEE RytgBiag B - I HE(BE REG[67h] Bit7 = 1 - JJ[\/Ef RA8889 [ L JiElE (canvas) 4g#IspEy -

A SRERHRLAAREEAGE R ELVERAE TIFRES (Active windows) A - “NIEIE4GRAR LY E:

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
Y
Set the color of a line Start point End poi
REG[D2h~D4h]
| colo color

End point ~ Start point

Figure 12-4 : Geometric Pattern Drawing- Draw Line
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125 =/
RA8889 iLfg#l =l » AL LIEM/VE MPU BiiEREH =AF - CHRE=AFAE 1
REG[68h~6Bh] - #; 2 REG[6Ch~6Fh] - & 3 REG[70h~73h] Eigf (s REG[D2h~D4h] » g4 {Fe% E4aElEY
B = REG[67h] Bitl = 1 iiff H (55 REG[67h] Bit7 = 1 - J/iF RA8889 & 1{FJiE (canvas) |4@#Hi=ff
o BV (EHE S = AR REVENE REG[67h] Bit5 =1 -

i . AR 1R 2 B 3 WAME T/ETRE (Active windows)
NHZEEH = AP AR E:

e A
Set point 1 of a triangle
REG[68h~6Ch]
\ J
l Don' t fill a triangle fill a triangle
( A REG[67h] bit5=0 REG[67h] bit5=1
Set point2 of a triangle
REG[6Dh~6fh]
\ J
J, Y
( ) Start drawing triangle Start drawing triangle
Set r:;érg;ggztéﬁngle REG[67h] bit7=1 REG[67h] bit7=1
\ J
- i N . pointl pointl

Set the color of a triangle
REG[D2h~D4h]

. i J
s N . .
Set draw atriangle point0 color point2  point0 color point2
REG[67h] bit1=1
. J

Figure 12-5: Geometric Pattern Drawing- Draw Triangle
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12.6 [EIFER
RA8889 LB AT » ([FRHE FTLAE A/ V&N MPU B @BIEfAIER - Qi E B ARG
¥ REG[68h~6Bh] - 4555 REG[6Ch~6Fh] » [B] /45740l & REG[77h~7Ah] > B s REG[D2h~D4h] »
Btk LR BBl A AE T REG[76h] Bits~4 £ 11b - 3ifi H #74E REG[76h] Bit7 = 1 - FiJEE RA8889 f &1
el BB AR - S0 o [ AT ASOEERTIAE REG[76h] Bit6 = 1 -
FF L (GEHEL X - REIARE X) DA (2*REEE (major radius)+ 1)

(GEAUEE Y — FLAARE Y) DEKHA (2*EddH(minor radius) + 1)

£ 2 FUIEEEELGE ARG VAT T/EHE (Active windows) «

NS HE AR AR E!

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

REG[6Ch~6Fh]

l A4 \ 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~7Ah] J Start point Start point
l @ minor radlu % Y
- ~N major dlus
Set the color of a circle square
REG[D2h~D4h]
. l J A
color color .
p ~ T End pomt End point
Set draw a circle square Circle corner Circle corner
REGJ76h] bit5=1, bit4=1
- J

Figure 12-6 : Geometric Pattern Drawing- Draw Circle-Square
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13. &HuEES[%E (BTE)

RAB889 A7 2D bR {5 2 (BTE) » R LANS hTle: SR HAeR - AR E B BRI & FLL iR iR (F o
RA8889 Ay BTE W RS AT LURTHE T - i2 A LARG{E MPU AVARFY o (RIS (&8 R 22515 BTE BY#R(FE
EATAIRE -

FEGEF] BTE ZHEEZ AT » (R EER TERY BTE #2{FIF - BERNIR(E LAVRAIL > 55275 Table 13-1 - Hji?
ROP 1y BTE #:(F > [NIEFIRAFEHIMER - [RIES% 16 FEHER(E (ROP) - iSRS A EL H A o] LLEZ
2 HEHT ROP 45 - &8 HiaH & BTE DHRERDEHHE(E » (BRI E H] LUEEIA FEIRVIEM - SF2 SR BRI -

fEFE R LI AMeE BTE [CIkERGR S P ETREERY BTE TR « AR EZEEAL BTE AREE W DA
BTE_CTRLO (REG[90h]) Bit4 S¢/ZiREE {7as (STSR) Bit3 152 » S5—Fd /5% > (A 1] At &b fs - -
EAERTE INT#EER X DB 738 REG[OCh] HEREHETACR - MEFRRLRES L INT# L2JHZH B
MPU -

Table 13-1: BTE Operation Function

REBGT[gla?eBri?g?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|[?€?1|:1]BE;2?[7:4] 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 )

7
1. £ ROP ZjfE - SO: ZF 0 Y&} - S1: AR 1 AYE&H} - D HAVImAYER -
2. HNEIZFEFTEIREN S - AR R EZEAVER -

Bil:
W5 ROP IHEEREE B Ch » JIEE H 1t &k D=2[JR 0 AYERl (D=S0)
W ROP INEERLE By Eh » T HiiE Rl D=S0 + S1
W5 ROP IHEERLE Fy 2h > I HiNig &Rl D= ~S0 - S1
W5 ROP IHEERLE fy Ah > FBIEE BV E Rl D= 2R 1 AY&EHD=S1)

Table 13-3 : Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[O1h] 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 iE#E BTE BRI BEHE
ROP S0/S1/D ] L3 BT R EC GBS Akl - FopEHE ROP THAERT - WMESCHE E B pa I 1K S B B A
fre -
1. SO (YfirkF {725 2 REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]
2. S1 YN h-BT{755 £[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]
3. D WUfirhH #1722 2 REG [A7h], REG[A8h], REG[A9h], REG[AAh], REG [ABh], REG[ACh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 &AL ER (Color Palette RAM)
RA8889 B A ¥ tuill iR s i8AG - T EE R4S 8 tiVAIREG (alpha blend) AL - &K RS [ FHE
RS A LIS EIHE X (real color) (2% Figure 13-1) - MtLThREHY /T HRIEIF 2% Figure 13-2 - (%
eI basE Bfa e B0 IR G L T A2 Figure 13-3 Jfif2fE -

12 bit

R B
4 bit 4 bit 4 bit

64

Figure 13-1 : Palette Ram Diagram
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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

RAIO TECHNOLOGY INC. 82/255 WWww.raio.com.tw



RAIO" RA8889

Character/Graphic TFT LCD Controller

13.3 BTE #&/E
13.3.1 &EEYEMRIEN MPU BA
B MPU B A S RIS B S h iy ThEE o] LGS &E (ROP) M » BTE $2(E 16 & ROP {YHAE » &5
i BTE 5455 AR Z B 1S IEasns » & e Shg s eiiEe -

Hk

13.3.2 EEyeMRiErEiRRER
SCEEE IR B ThAE r] DIAE & 16 LM (ROP) #(E » i AR EREF &R -

13.3.3 5B
SEFE R BTE $HEHEE M H AV ISR Tl 5 (O -

13.3.4 EREER
EEERERATHE MY BTE @IS [ 8X8/16X16 {4 ZM[EIfE (pattern) -

13.3.5 &4 Chroma Key BB
IE(EERF RIS ERT BTE EIIH [ 8X8/16X16 R ZMEE: - (L2 2B (pattern) HIBHEFNATERE
(IRAZE S (key color) » FBFEEE BNV ERHGA Sl ST - Mk EE(E BTE SR EEFH - S(EEE
AL (ROP) #21F -

13.3.6 &4 Chomra Key B MPU B A
EEHRIE R & D T P0m%] SDRAM &I, & H EHmaYA0R 0 (S0) ERBHEERRHEE (key
color) » AR B VImHEC RS E RN N S E L - MRASEE (Key color) #:5%ETE BTE & St f7es - A
THEEA SR (ROP) #21F -

13.3.7 %5& Chroma Key HYST RS
FE (SR (i 77 18 PR TE ) i TR B H AV RHE(E SDRAM R EIAVIES - EACEE K 0 (S0)
FRAfEE (key color) - HI|HAIRECIEASEOR R G 8T - MRASEEFRIE BTE S REYFER - ATk
AR (ROP)ERLE -
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13.3.8 IEEEE
E(EFR IR e AR B B RHERE &y 8/16/24 bpp #2 & RHE -
FRERANR R 1" > J BTE & BATR G - piROHSCEERT R OB FET -
FFERANRF'0" > H BTE &y Rt - wRONSEES ROTFET -
WIERF SREHEGE - EARER 0" - AN H AV AR L AYRIBA R S i -
2t fEmE SR Ae s RAEVITIAE o AR (D2h~Dah)BiEr 5 (D5h~D7h) ifres A alafiFErI(E -

13.3.9 &EEEREPHERER
FE(ETIRE RO B RS T Y B (R S a 8/16/24 bpp O ERL - AR E R FE 1" A G RairR (il 5
Al - FIREARLEEATREEES T - RHRNRE 0 AIGE A RENE AEE T &
RO EASROEFHET - MRS RBVREGE  WEERFRERIE 0 - HIVGLBEERN A gH
AT S -
2 e SRR R REVITIRE - AT (D2h~D4h) By Sl {7es (D5h~D7h) ] 3 AHERY(E -

13.3.10 SEeEYHENRERERN
EEHRIE R AR 0 (S0) B 1 (S1) &bl B RFHUESRE A HAVELIEE - EEZEHEREER
a5 = AT g - Picture 5B Pixel =X
Picture fHzUZ 53 BTE BRE @IS ZE B A HEN alpha ZHSHI(E - S EEEYFEENTHEE] -
Pixel #0250 BTE [EHE EIR A S G Z A REN alpha BHHSEIE > E{EFEHNSEELC SRR
BEREGNEALTTE -

#JE 0(S0)  : SDRAM
#JE 1(S1)  : SDRAM
HH9(D) : SDRAM

13.3.11 &E&EHE MPUREA
EEEEREEACR 0 (S0) BiACR 1 (S1) &hhE HFHR &% A HVECERS - 22(H Alpha Blending
HAMEE AT AL - Picture B Pixel =
Picture fH={UZ2 557 BTE iz @mIsEl /2 B AMERY alpha ZHSEUE @ S EHEE A Fasd I SE] -
Pixel fE={/2 50 BTE EHIEIRAEHE SR Z EA R [ERY alpha BHSHIE - EEEHNSBEASHEEE
GEARGHEMTTE -
#JE 0(S0)  : MPU

A 1(S1)  : SDRAM
HHI(D) : SDRAM
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13.4 BTE FHECEEAZE
TEEEEM% » BTE T LL{E AR 5 A R B [ s SO B (R - N e Rt R IR B J5 3

SDRAM g9 WTH
R
~
Source 0 start address —»
S0_X,S0_Y >
_—
RA8889 <
SlJXVT H
BTE Source 1 start address —» -
S1 X,S1LY >
B
BTE Process
direction
BTE_WTH
Destination start address —»
r—%
DT _X,DT.Y
R
BTE_HIG

Figure 13-4 : Memory Access of BTE Function
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13.5 BTE #ZEHRBASEE (Chorma Key) ELER
1t BTE HEHHRYRASE . (Chroma Key) #1SR#EEERYEE » BTE K thissks 0 (S0) Bilfy R EaBrFasty
1B o WRFEEEHEHEESA g ek B aimsC ERsrVE Rt - DUERCEHITRER -
AR B2 By 256 Tl -
Source 0 red [L#z REG[D5h] Bit [7:5],

Source 0 green EtL#EZ REG [D6h] Bit [7:5],
Source 0 blue EL#F REG [D7h] Bit [7:6]

TEARR L2 s 65K E1iF -
Source 0 red [L#z REG [D5h] Bit [7:3],
Source 0 green EL#EZ REG [D6h] Bit [7:2],
Source 0 blue EE#F REG [D7h] Bit [7:3]

AR B2 Fy 16.7TM Tl -
Source 0 red LL# REG[D5h] Bit [7:0],
Source 0 green EtL#EZ REG [D6h] Bit [7:0],
Source 0 blue EL#F REG [D7h] Bit [7:0]

13.6 BTE Ihgesfit
13.6.1 &HEYEHHRIERY MPU BA

BELORE R ARE 0 MPU 55 A SDRAM HYZRE » B ARVE R AT PASE GO (ROP) #2{FEAHHYECRRET -
BTE AS4efit 16 f& ROP > fy & FT EASRIZIR 0 (S0) A MCU (MPU) Fefit -

MCU RA8889
BTE

Source 0

Mhés -

Destination

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

Figure 13-5: Hardware Data Flow
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SeRE ETIRERVREZUR R B 4 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 &EECHHERERIRRER
B EThRERF G fE EHY s R AR AR BRI
ke - HE MRS S AR B P HEBRAL A

SRS EAEE AL RS H AV o B R (F AT LUK/ MPU g
i
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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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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 9 MPU BB A
FEThEE £y MPU EARASEEAYES AERIIAE o FEIIRE T LIBEA MPU %5 A SDRAM HYZRE - — EIE{EDIAE
WERETR » BTE 5[ ¥ G HRIUIHREERIFTA BRI E ARIL -

1" BTE 53 A"DIRER[FIHYZ 4 Chroma Key Y MPU 55 A"DhEE AR B ERHRF - 205 MPU 53 A& E
R (Chromakey) MH[E HIE A SO &kt 20 - M RHIE 2 # 5t ©4E "BTE background Color %7
et o BEERIHNEACR G AL G E A S EmAE - & BB O REHEAEE - AR TR
Bk ERE —EHEE - SLERREWE AGERT - HohEivE=URiRE T

A 4

Setting Destination Setting BTE ROP and 1o det 3
parameter REG[A7hl~[BOh] operation REG[91h] NO Higcaanumod
BTE (width * height
v v
e BTE enable REG[90h]

color depth REG[92h]

4 A 4

Setting BTE width }

y < A 4

Setting BTE height
REG [B3h] [B4h]

Check STSR
wirite FIFO full 272

h 4
Setting Background Color
REG [D5h] ~[D7h]

Write Data

Figure 13-10 : Flow Chart
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Chroma Key —
Background register
[D5h]~[D7h] = Red

MCU RA8889
Source 0 BTE

@c - =

Destination

Figure 13-11 : Hardware Data Flow

13.6.4 &4 Chroma Key HUECIEEEH S
BLIHAE T DA BURS —F5 E (VL RS AR @ A R fE RS B n s I B AE R A AR v Dl R s
HistEl (Chroma Key) HYBHEEE » B WA HEEIRE - N5 FSGC A BAvmryERl - 2B A2 DR
MHIEH & BB - [R5 AYEELE “BTE background color” EfFast « ARREL H #Yl & /250 iE
B8 Ry © PEThREMIRZ ZURAZ B T

+ [

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

l

Setting Destination
parameter
REG[A7h]~[BOh]

l

Setting SO,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE Background

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

|

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable
REG[90h]

( END

Check STSR
BIT[ 3] 22

Figure 13-12 : Flow Chart
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Chroma Key — Background
register [D5h]~[D7h] = Red

Source 0

&

RA8889

BTE

S

Destination

Figure 13-13 : Hardware Data Flow

13.6.5 &EEYEMRIENI BB
THEER—15 & @ E UGS EY 8X8/16X16 [EZ - ifi 8x8/16x16 {§:ZAYE Z 2 FHILIIAERTTASTH
et sLIEAR T o EEDIEET LGS 16 L (ROP) #21F - iE(EThEe ol IME—5 E V@IS INEE
BUERE - APURERIRAE L -

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
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13.6.6 &5& Chroma Key HYEREE
IEThEef— i E st B AR S E A TR ERY 8X8/16X16 [EZ » (HiZ(EREFRAEAE 1 ANERACRwEH (16
FAgEE (Chroma key) H[E - ARSI B AVImBE A A A - HILE SRR 2B - M e
(Chroma key) #7355 REG[D5h|~[D7h] #7558 -

RA8889

BTE

Setting S0 parameter
REG[93h]~[9Ch]

l

Setting Destination
parameter
REG[A7h]~[BOh]

l

Setting S0,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

|

RAIO TECHNOLOGY INC.

r Source 0

=

Figure 13-17 : Hardware Flow

———

Setting BTE Backgroung

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

|

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable
REG[90h]

Figure 13-18 : Flow Chart
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13.6.7 EEEEEEH MPURA

HEIHEE B MPU BRI AGCIRASH » 7RIS EHRE AR E 2 Bt (monochrome) FYERE - 4
BTE ThAE o] ABARCH (A B RE okt - A0SR B Ca I RE Y bit By "1 RIER A6 40 SR BE G BIRE Y bit F 70"
HIBRC R B - B EIRER(E & T B AR 0 440 - BEEIE(E BTE N ERH4R 55
BRIRY > &R B SE s D2 A R A B F i AR R R A TE - T —1TAVEDRIA R T — SRl
BES > B—E5 BRI E MGG RIS MSB BEHEE| LSB - 4158 MPU 1 HEIHEE R
16bit B » I8/ ROP HYRESAML T A AR Ky 15 ] 0 AYHE—ML7T » MPU 7 EI#E%E £ 8bit» i ROP 2
JaN e DA Ry 7 21 0 AYE—fr T - 2K 0 AR REG [92h] Bit[7:6] {FILIIAEAR#S -

SDRAM

Source 0

Mono bit map image MCU RA8889 Destination

S

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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Fi BTE width=25 ———

ROP =4
(start bit = 4)
DO D1 D2 D3
r A Y A Y A Y A \

MPU interface = 8bit

Color expansion BTE width = 25

ROP = 4
I I I

Figure 13-22 : Start bit Exapmle 2

= By

HEF—YHIERE= ((BTE Width size REG — (MPU interface bits — (start bit + 1)) ) / MPU interface
bits) + ((start bit + 1) / (MPU interface ))

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

D4 8bit DO D1 D2 D3
—

II T TTTTI In this case , MPU

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

[ Data is transmitted to
RAB8889 sequentially eq.
D0,D1,D2...and Dn

start bit =4 '
DO D1 D2 D3
Not Expansion - LLL A FFEFF Of L «— Not Expansion
Expansion 3 BTE High REG [5Ah]

[5Bh] setting

¢ BTE Width REG >

[58h] [59h] setting

Figure 13-23 : Color Expansion Data Diagram
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13.6.8 EEEEEEH Chroma key B MPU B A
i5{# BTE #EEE DESERUNEEEF BTE MINEE - B T ACKNGY E S EM R o REgHY - {FHEAE

bit B} F" 1" a8 Ryt > B EOE o bit Bt R "0" AR

MCU RA8889

Mono bit map image

DIENE e

Foreground color set blue.

Figure 13-24 : Hardware Data Flow

Destination memory
start address register v

[A7h],[A8N],[A9N],[AAR] ] o
l Setting Destination

Color Depth [92h]

Destination image width

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

BTE Function [91h]

v

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

NO

Check write data number =

BTE Enable [90h]

v

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 EEEHENERRER

“Memory Copy with opacity” FJLUE SR 0 BRELACR 1 Bl 2R A A B AVECTRAS » S ) W fiE
5~ Picture f={E2 Pixel = - Picture #&=0r] LIH#%/E/E 8 bpp/16bpp/32bpp 1% T il H E i 2fE X
BAREEHE (alpha level) » JEEEHEFAE REG[BSN] - Pixel B AREHFERIFEAIR 1 Iz
8bpp/16bpp X - [ #{é Pixel A S HAVESE - E40K 1 & 16bpp (1% R 2RAY bit [15:12] 2%
BHRE (alpha level) - FgRAY bit Al &k MR 1 F 8bpp (a2gFIF M &% bit [7:6] ZZEHHE (alpha
level) - Bit [5:0] HIZAE AL [FAEHE (palette color) HYBHE - 1R{E 32bpp (e MAYERE & -
R S1 BRI E fy 16bpp » I HWHF S1 FERERE Ry BFUAME GAHE R () - f£ 32-bit
gAY > S1 &Y bit [31:24](X 3K alpha {f - bit [23 : 0= G EHIE - Figure 13-31 BiR 7 AR
A iEE MPU 21 aRGB BI{R R A SDRAM [z «

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

RA8889
BTE

Source 1

17

Palette RAM

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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— 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
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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
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1
STSR

bit[3]??

END
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13.6.10 &EEHEN MPURA
“MPU Write with opacity” THEE/RS TR 0 BACE 1 AYERREE A B RVECIER » ifisls 0 A& REZE
MPU 7k MPU (MCU) > 7 1 &R H SDRAM » E A ARH Alpha blending 5=t Picture £ Pixel
B “Memory Copy with opacity” fH[E] »

MCU RAS889

éo ol

17

Palette RAM

Destination

Figure 13-32 : Hardware Data Flow

S1 memory start address
register

[9Dh],[9Eh],[9Fh],[AOh] BTE width register

l [B1h][B2h] Check Write FIFO full
S1 image width l
register [A1h],[A2h]

l BTE Height [B3h][B4h]

MPU write data
S1 X position l
Register [A3h] ~ [Adh]
S0,S1,DT Color Depth

l and alpha blending [92h]
S1'Y position l heck write data number =
Register [A5h] ~ [A6h] .BTE width * BTE height

l BTE Function [91h]
Destination memory start l

address register
[A7h],[A8h],[A9N],[AAN]

Destination image width l
register [ABh],[ACh]
SET REG [04h]

l END
|

BTE Enable [90N] Check STSR Bit [3]

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

Figure 13-33 : Flow Chart
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13.6.11 &eEEerNEEER
“Memory Copy w/ Color Expansion” @1 Buffer RAM :EEYZE 0 (S0) B g4kl (mono) #EHik

FEER AR A SDRAM HEVELERE T - AR EOER bit &°1" R e = e 7 es
RCERVERE o MIRBEEER bit 0" AR G pcy S ORFasE BT - BB EEAER
REG[92h] #RTEF » 2<H 0 Bk 2 n] LUE 3% A 8bit/16bit - 415 B (1 &k} & 2 3% & 8bit » HSEE ROP
(start bit) BEEEE T bit7~bit0 2 & #E4AL T 15 B BN E E E 2 5 16bit > H3/E ROP (start bit)
ACE(E A Y bit15~bit0 A AT -

SDRAM
Byte 0 Byte 1
Source 0

RA8889 ;
BTE
% sennitiene s 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
I [ [ |

Figure 13-35: Start Bit Example 1

RAIO TECHNOLOGY INC. 104/255 www.raio.com.tw



RAIO" RA8889

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 #HeHEEFE Chroma Keying HECEREER
“Memory Copy w/ Color Expansion and chroma key” &% SDRAM EEUAYAKE 0 (S0) B g GEk)

(mono) R LG &R - I HF A SDRAM HAVELIEART - AIRH
At B (Fasa EHVBRE - WIREEER bit K “07 » AR & ¥ BAVECIERMUEROVES) - DUZRA

HHHICR -

=
=

RA8889

BTE

Foreground Color : yellow

SDRAM
Byte 0 Byte 1

Figure 13-38 : Hardware Data Flow

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

l

Setting Destination
(DT) parameter
REG[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]

A

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

ekl bit 51" > TR Ry
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13.6.13 EIRER
“Solid Fill BTE” &r#t¥t BTE f5E AV &1 E s © B A o S (EThAEE W A —E K E
5, o MIEMIIBE Y% E1E BTE (URTSaEFst -

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]

|

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] 7?7

Figure 13-41
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14. SCFEA
RA8889 A = fdi S F[&il 2 A i

1. WNEFA HSEER 141 -
2. HMEFHI ROM > B2 FER 14.2 -
3. [FHEEZRTE (CGRAM) > HSEEEE] 14.3 -

Foreground [l
Background [}

FONT 12x24

Figure 14-1 : Font Example

EEAEREE T LB AFESCF R (FRSEE 7452 REG[CCh]~-REGIDEN]) » &R LI
= NEAAERE o TR E R PR e R O F P gaE (REG[D2h]~REG[D7h]) -
Bl I 1 A 64 i > FLLFHL 2 55 A 64 (E5 -

)

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
ek s
END
Figure 14-2
108/255 www.raio.com.tw
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141 NEFBE

RAB889 [J% 12x24 ASCII =44 ROM » 2 ] LSE( &R J7 EAI4K s A ASCIl LIRS0 « PR
4% ISO/IEC 8859-1/2/4/5 4RTEHEAE » [ 4/Mef i3 7] LA A1 5 ¢ REG[D2h~D4h] #1752 REG [D5h~D7h]
ARE AR FESCFHIBAE » BIEAAYRTE AT A2 T IE:

Character Control
Register 0 [CCh]

Not full

Character Control

Register 1 [CDh] Write Font Code

Foreground s t
ot mee

[D2h)~[Dah] Font Number mee

Background Meet

[D5h]~[D7h]

}

TEXT MODE [03h]
Bit[2]

SET REG [04h]

Figure 14-3 : ASCII Character ROM Programming Procedure
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Table 14-1 F/x ISO/IEC 8859-1 “FjrHY 4w 5 77 = » 1ISO #Y & & & "International Organization for
Standardization” - ISO/IEC 8859-1 —fi#f# fy“Latin-1" » iZ /24 1SO & Hi 7Ky 8-bit FITEENIE 57 -
AL T FREAYER S ZZ i OXAO-OXFF 2HBY - 3% e A B PHER - e fip I Jenish » FdEsh - AR5 S JEsE
FHE - JREREEE - REHNEE ~ IOFIPELEEE - {E5E - ASPER - KE - B - BAH - AIT - EARE - PR
R BENLT - GRS E R  TEIAER IR - SO RE R A E SRS A DIEA] 1SO / IEC8859-1 -
EESh > B R EON DS MYFF 2R S - W LA AR ~ HIE ~ BRPEnEfIf ket -

THEAVFERRT - FITHE 0x80-0x9F 4% Microsoft windows EFHAY @ #4fE & CP1252 (WinLatinl) °

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

\&\D123455?89AECDEF
-- o8

ol
=~

>
SIECIRIE IE:

1 |40

- | k=

%

-+ . =

\d
—TA
&

ﬂ@%&w
“him [0 [+

1AL

JOIR[O

-
Q

c [0 [SM[OT R[] e

< |||}
s 00 (=00~
IEREd S == e =

¢h [T

aaese

!

0N = [N &S

2O IRV [ RV AR | R e

g =[S (] |8 8|—[— |~ (A

7
] s fes)os| 1 _|__ i
1 lilelell (8] e -l®
L2213 AT -] PPaeElS
* |AJAIAIAAIAICIEEEET|T|I|T
> HINOOOOOXUUIOUY(R(B
‘lalalalalalaleclelélela]i]i|T]T
" 18[1[o|0|6|6| 6]+ {eltlal bty |l
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Table 14-2 Z ISO/IEC 8859-2 fEHAE 7T, » ISO/IEC 8859-2 {17 #7## £ Latin-2

» 1542 ISO/IEC 8859 8 fir it

ERIETITHYEE 8y © BRI (E 2T R LU FAIRONAYAEAST R A% - WIses@ithan st ~ fEvest ~ A
* HI T EE AT EAGE A 1ISO/IEC

a5~ RS ~ TSR ~ g S e nnREI B RATRE o ZERELE
8859-2 - [tAh - Bt AEAIN—LEPNEGES - AR (FR T Em SRS RE A Z 1) -

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

HIERE f@éﬁ

SLEo

[UNa{E]

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

L |

&

[ 2

8

h 4
AlO
1O ®
i
o

8

9

A

B

C

D

5

S

?

k4

A

€

N
- -

Q)| &R

I

SIEEIENK IE:

=0~

ARviiO)e)

O @ || |
=T | ED T D

w |0 |[CwH

A l=INEEEK
= o [CEH[G]E

< b [ =2

T e |00~ =

e | D~ 0

HI,'_,.HQ-
ﬂﬁ'ﬁmui

_|_|-"'f;._|h\‘
-8 ==

g o
Tp . —
LA EIRLISI8] [SISITIZ| - |72
| lal 1] [1&] | |&8s|t]z] |Z|Z
- RAIAAATLCICCHEERET|ID|
> HINNIOOOOXRUO[UUNY|T|B
“|\t|alalalalllelc|eélelad]i|i]d]
" |d|f|h|6|o8|6]+| Flaaliifiiy| g
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Table 14-3 /2 ISO/IEC 8859-4- ISO/IEC 8859-4 #i## £ Latin-4 =t /2 “North European”> £ /& ISO/IEC 8859
8-bit FITARIBAVEE U ED ST - iE (LB E ARV Enish ~ FRIRMRE ~ RIRRAESEE » T PF5EaRAIREKaE -
BEF IO SR SRR ~ D656 ~ Z2MERE ~ fEEE ~ H AR ~ PREGE - WA SU e SR N T AR -

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

X\D123458?89AECDEF
2ae oS3 )
3 —| A

J\O_)

LY

y

=

@IEIRSK IE::

cl@wesaeo

<71 TIS|=(T|T|L
21V Boe&] [ (D R . -
*101112/3[4B6[7(8(9]: | [<|=|>
" @ABICIDIEFIGH|I|JKILMN|
IPQIRISITIUMNMWXIY(Z| [[\[1{[_
"1~ |a|blc|dle|f|g|h|i]| j|k|]1{m|n|o
"Iplalr|s|tlulviwlx|y|z|{] ] |3 |~
AR TLS| [SIEGE-|Z]
|“lal [e] [1]1]7]. [3le]g]splzy
“AIAAAAARTICEEEETII
* IBINOKIOOOX@U[U[U[UU[0B
“|lalalalalalaleei|cléleleleli|1]1
"|d|n|olk|6|6|6]+|glulaltliilala]
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Table 14-4 £ ISO/IEC 8859-5 > ISO/IEC 8859-5 & ISO/IEC 8859 8-bit FITEMEFH I, - SEF I CETE
T ARCRIOFIEE ~ I ERERENT ~ AREEDT - FERE 4o A HE o

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

‘| Eleivielslalof o[ M
"l N T[S = LT [ {oaw
O IEIB%E& DR, - |/
101231456789 : |: |<|=|>|?
‘1 @ABCDEFGH|I|JKLMNO
IPQRISITIUNVWX[Y|Z| L{\[1[7[_
"1~ |alblc|d|e|f|g|h|i] j|k|1|m/n|o
"Iplalr|s|thalviwlx|y|z| {1}~

*| IEBLIES|T|T|J I RK] - [V
* |AIBBCTIE® SAKIIMHOII
“IPCTIVIOX LY BBIB|DS
’|a|O|B|T | m|e[#] 3 W]V K|J1M[H|O|I1
" |plc|T|y|®|X | LY b bl b [3[0| g
"INe|n|r|els|1|1] ] h|K|8[¥|u
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14.2  SMEFHE ROM
RA8889 (i F /Ml A= %Il &y ROM pdi DAST K [E] 0 FE FIHR (i 58 20 1y 7 e 288 458 - B (BLhRE A &2 IB T T
ROM » S\ w2 BEERTF IR - RA8889 SHEMYANSRA GT21L16T1W, GT30L16U2W, GT30L24T3Y,
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W - i)\ SR AY R [E) & S A 5% 0] LA 35 A (5]
AU 16x16, 24x24, 32x32 B & B A/ NAHLH FI #8895 - SRR DIREHE Mls5 2% Figure 16-12 -

14.2.1 GT21L16T1IW
® Reg[CEh][7:5]: 000b

® = x16
A Y4B
GB12345 . . - .
GB18030 BIG5 ASCII UNI-jpn JIS0208 | Latin Greek | Cyrillic | Arabic
Normal V \Y V \Y V V V V
Avrial \Y \Y \Y \Y \Y
Roman V
Bold V

*Arial & Roman Z oS & &Y -

14.2.2 GT30L16U2W

® Reg[CEh][7:5]: 001b

® = x16
AT Y F4E B
UNICODE ASCIl | Latin | Greek | Cyrillic Arabic GB2312 Special
Normal |V \% \% \% V \
Arial V V V V V
Roman V V
Bold

*Arial & Roman S TJ$8 2 ey o

14.2.3 GT30L24T3Y

® Reg[CEh][7:5]: 010b

® = x16

o] F #Y - 4H B TR

GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V \Y \Y \Y/ \/
Arial V
Roman
Bold
*Arial & Roman & A& EHY -

® 5 x24

o] F#Y - AH BT

GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V V \% V
Arial \Y/
Roman
Bold
*Arial & Roman E oS85 gy -
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1424 GT30L24M1Z

® Reg[CEN][7:5]: 011b

® 5 x24
AN AR

GB2312
Extension

GB12345/
GB18030

ASCII

Normal | V

V

Arial V
Roman V
Bold
*Arial & Roman E & & [EHY -

1425 GT30L32S4W

® Reg[CEN][7:5]: 100b
® ==:x16
o] Y A BT
GB2312 GB2312

GB2312 Extension ASCII Special
Normal |V \% \ \

Arial \
Roman \
Bold
*Arial & Roman & ] S5 [ o

® FE:x24
] Y T4 BT
GB2312

GB2312 Extension ASCII
Normal |V \Y \
Arial \Y
Roman \Y
Bold
*Arial & Roman 2 A E R -

® 5 x32
A FHRYSF4H B
GB2312
GB2312 Extension ASCII

Normal |V \ V
Arial V
Roman V
Bold
*Arial & Roman 2 a8 EHY o
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14.2.6  GT20L24F6Y
® Reg[CEh][7:5]: 101b

® F5:x16
ARV AH B
ASCII | Latin Greek | Cyrillic | Arabic Hebrew | Thai ISO-8859
Normal | V \% V V V V V
Arial \Y/ \Y/ V \% \%
Roman | V
Bold \%
*Arial & Roman & ] S E Y o
® Y Iix24
A RV 4H B
ASCII | Latin Greek | Cyrillic Arabic
Normal \% \% V
Arial \ V
Roman
Bold

*Arial & Roman F oS & &Y -

14.2.7 GT21L24S1W
® Reg[CEh][7:5]: 110b

® 5 x24
o] Y AH BT
GB2312
GB2312 Extension ASCI|
Normal \ \ \Y/
Arial \Y/
Roman
Bold

*Arial & Roman 2 a8 EHY o
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143 [EHEEETR
{# % a] LU A" User-defined Characters” Bz a0 98 > IETHAE AT LIS H2 £ (8x16/12x24/16x32 dots)
i)l (16X16/24X24/32X32 dots) » HIhREL$% 32,768 LI E 32,768 P @ FIPF TRt & E =T
0000h~7FFFh » & F4misHuE 2 8000h~FFFFh - & F 35 A 7-Ths - Hi RA8889 KiE i H 5[ %
SDRAM =it ZEfd (CGRAM) - ifi B e sl sk 55 FRUR LIRS & i « M5 e AV BH & m] DA Al 5
REG[D2h~D4h] #1375t REG[D5h~D7h] E{Ee5E -

14.3.1 CGRAM ¥ 8x16 FREMIKE

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 > v y

Byte O Byte O Byte O
Byte 1 Byte 1 Byte 1
Byte 2 Byte 2 Byte 2

o o ]

o () o

o o {

([ J (] ([
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 4 16x16 FREHIFE

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 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 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 H 12x24 FREHIFE

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
Y A A 4
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
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 I I
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 4 24x24 FRHIFEE

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

1435 CGRAM 4 16x32 FHEAIKEE

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 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 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 4 32x32 FREHIFE

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1080h

address = 1080h

_ A
address =1000h = ™50c0 [ Bytel [Byle2 | Bye3 | Byie0 | Bytel | Byte2 | Byte3

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 B MPU #1481t CGRAM HIFRFE

[ START ]

le

NO

Check WFIFO empty Check Initial data number =

| REG[03h] = 00h |

l

| REG[5Eh] = 04h |

l

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

l |

Write Enable REG[04h]

END ]

YES

Check WFIFO full

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  BHAFIA Serial Flash #1441k CGRAM W52

START

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

Check DMA idle
REG[ESh] bit 0

Set Transfer Mumber REG
[CBh]~[C3h]

SET REG [5EH] Bit[2]= 1

Enable DMA REG[B6H] Bit[0] = 1

Serial flash control REG[BTh]

Serial flash clock REG [EBh]

h 4

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

[ START J

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

Figure 14-11 : Initial CGRAM from Serial Flash
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14.4 SCFhEE 90 &

RS AR ARG MG R EETN « [ RAB889 SZHE Il INAE » F-7T il LA &1 edd 90 % -
IEIHRERY R 2 T % E B 7 25 REG[CDh] Bit4 = 1 H4MNEFE L E IEAER) VDIR (REG[12h] Bit3) - 74 LCD
E4H P DL e 90 YFIT » R T heidisi=t - ERE(EThEE F AR AIFEk EEI T A BE AT -

YDIR =0, normal scan

graphic write direction

————

direction

VDIR =1, vertical flip

graphic write direction

-—
- -
-

-.__

ot Panel display

907 font write

I 1
I 1
direction | | \\ 1
Iy —_—

(0. 0)

Figure 14-12: Rotation 90oCharacters

B E e R A IER ST 90 & - (EE G EEEREAR -

FifE]

=

Figure 14-13
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14.5 FREHBUKEEE

RAB8889 =7 1& 7B A (REG[CDh] Bit[3:0]) - ELiEILAAE(REG[CDN] Bit6) - [fij HiZ£LLhAE o] LA A
I R TR B 2 BH - AR i 5

Horizontal x2

Vertical x2
_—

Figure 14-14 : Enlargement and Transparent Characters
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14.6 HEHATT
RA8889 HIB(E U FE AN » SUEHEMIBEEBEN > W AAES AL FIEEE TIERE 8% g 8iRsT - 0
SCFRERES B ASCEAL T E KRR TR S e - & S eas (7 - BN EEeiTHS FE:

NS i
Auto move Horizontal range :of active window
FHERHG- - > RAIO - - - - - - p BRARL - |
S i
Vertical range of :active window
FfRk] - -
Active window
Figure 14-15 : Auto Line feed in Text Mode
14.7 FoHE

RABB89 =71k 7 L ¥ LAt » IS EThAE i LR E F = R A Z-F I n IR T (AT - &8 s & REG[CDh]
Bit7 = 1> B ARy G20 T A B FTERAY:
it EEMSEEFNNAERT TR > ST IR EERER -

Non full-alignment

<«—— Full-alignment

Display RAM

Figure 14-16: Full-Alignment Function
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14.8 JFE
RAB889 (it FifEIFHE - — (2B IR —(ER ST IF R - BRG] 32X32 (RHE AR R - MEF
IR LI E B B E RS - EsE L ESCEENR BV S G e s - CF IR FRA
IRFAARRBRIIF AT o SC A T B s FE S N ] AR SR » ST IR ST I A AL E
& R AR E R B HYEEARA

14.8.1 XFIHE
RSN B ] DA B PO RPN o S B RS ENIRE VAR TAERE N » B TR AR SIF
g 58 B8 T —ESCF R AN E - EXAE Y BEREE S A N AR - & i a TR R E s
GIF o FEBEREEI 1T - T AN LIS R BB E - Table 14-5 FIHAHRAATEI {7284

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.
Text Cursor Blink Enable

0 0 : Normal display.

1 : Blink display.

3Ch

GTCCR

Cursor Attribute — Cursor Blinking
SCFIFRE AT LA TE R E AR AR AP B PN - 2 725 s GTCCR(REG([3Ch]) - POMERITT R By
on (A &) B off (R AT E) » PRI S o] AR S B HEt E AR T
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).

Figure 14-17 Syt B+ - R Bl & 2 e Rt — (5 AT AR -

RAIO
B fE R

771NN

Figure 14-17: Cursor Blinking
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BN PR ERE
TR SNE R Al AR AR > EEEIER IR SRR - EHIEF a2 CURHS
(REG[3EN])# CURVS (REG[3Fh]) - SZF AL B AR A P YR e - il REATESE S & 1
gF S #5275 Figure 14-18 - SCE Y& [ BT B R S Hi AR (REG[CDh] Bit3~0) -
ERCRThRE M Ry 1 IR - R R AT DAt &y CURHS/CURVS 1~32 4138 ERURIHRE S Eashk 1
R R B S R G R ORI (S EHRE - Figure 14-18 2 —{E/KPFEERA 1 BT -
BB MBI i T ieE 2 - BNBURE 75525 N HHY 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
— — | .
1 pixel 2-pixel 3-pixel 32-pixel

Figure 14-18 : Text Cursor Height and Width Setting

RAIO
B Y —

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

AN 32x32 2R > FH(E{GZRH 2-bit 4Kk > F5[FIUREEA hEE (color O~ color 1~ FEE ~ 7
RONE)  BRNE R 256 bytes (32x32x2/8) Av|\ - RAB889 il 4 Fililfi it i (s - (i
FHE ] LARE e e AH A A R RE AR IR - S4h - BRI ARLE o] fh7E 8 GCHPO (REG[40h]), GCHP1
(REG[41h]), GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) s fSal - Mz fras VA Cfa e ol DA
FBHE 0 (REG[44h]) ~ EHif7 1 (REG[45N] )& F/E RO A - BIREFAIRYER R 2B & -

22 BRI T A SR 8-bi t Hikt o (E I E R i LB R T ZAE B T S B AR D
TEZEMEIR A 256 (i 8bit HYEHK} : WIRAER AMSFE T A ad Busy I H XnWait fH12#(E AL > &
EERIYE A ZEHRE 5 {8 PL_EAY 240 AR -

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

"

Figure 14-20 : Relation of Memory Mapping for Graphic Cursor
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TR
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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HRE R TR (PWM Timer)

RABBB9E A WI{E16-bit 5+#as > STEE30 11 HAARTHELIRE (PWM) - it#Z50H 5 Dead-Zone E 4 1
RE - Bl ERIERE RS ERIEM £ -

ST EEs08L 15 = [E —({E8-bit THILMERS - BHEETEEs bR o] DUE 4 R AVERIERSE (1, 12, 1/4 &
1/8) - EHEETEESRE & B BRI ES E A2 2 B AVIRFARERST - BRIAES B ARAE HAE FERY 8-bit T Je (& Bias i 2K -
8-bit7H L B rI AR UL -t m] DRI A B2 6 I CCLKER A > S (EHREERYE (F23/2 PSCLR BEPMUXR -
sHBES IR E Y Fes (TCNTBN) {fERtEEsEEEls H T BEE i G i AR (E - STEEE M S REE Y+
75 (TCMPBn) LLER - ELLEAHSG & EEh#EAWIa(E - TCNTBn BITCMPBN 4R ERILAE 7] DL e
EA T (RIS AR 08y - A —(EReAEHL -

BT EEA S AN NEETEES - B NEERIO - AVEE TS T BT A LIS HICPU STEURESR - &
sHEES ETIONF > TCNTBn (& B Eh s A N BETesll LS N —RAVETE - 28 WREHEEsF 1L - 5%
FEaT e IT e PCFGR AUEHEESEAE(LTT - AITCNTBN KA Gk At B -

TCMPBn #{HEHAE PWM > T ZUE 0] DUE S T B s e i s 0y B (L 1 TCMPBN  EL#g - RERIAH
VT it B8 TCMPBN o] DUZEHIPWM s AYBRREI%RT (turn-on,turn-off time) -

[ Temeeo | [ TonTeo | PWMO
- l l *| Dead Zone [*
Generator
L | on —Do—-
- - Dead Zone
= Logich
CoLK | =
12 =™
&-8it 1d e -
™ Prescaler [ [ Tempes | | TenTe |
18 =
> ¢ i PWML1
ciock ol -
e bl s '
ME
—

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

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

TCMPn 1 X 0

1 ' 1
1 I |

TCNTn 3%3X2'1 DXZX‘I'O%O
4 1
i
1
1

e ¢ 1 1

TCNTBn=3 TCNTBn=2 Auto-reload
TCMPBn=1 TCMPBN=0 .
Manual update=1||Manual update=0 [Interrupt request | [Interrupt request |
Auto-reload=1 Auto-reload=1 ! i !
! ‘ ! P
\1 ‘ \1 1 )
TOUTn ! I i \ !
! : ! 3 command

[ status

Figure 15-2 : Timer Operations

SHE423EATCNTBN » TCNTn ~ TCMPBN EATCMPn #77£25% - (TCNTn B TCMPn ZAEEEZS » TCNTn
FIDAEEFHEEETCNTON 551) » & N0 > TCNTBn B2 TCMPBn @ik A\ TCNTn 81 TCMPn f - 35
TETHETHEEE - RIETCNTN MBE RO h B & A 4 -

15.2 HEESEEEE

PWME 528 FUR SR BTN AE - 7Y T —ZCHR s M BB E — (T R (U NI (38 - iR
HTHBR R 52450 AT T R O - PRLLER 2R AT 5 PR SR S Bt - (B2 E AT PWMENFT Ry /388 52
BT -

Write Write
TCNTBn = 100 TCNTBn = 200

routon 56— l 1 l | [
7

Auto-reload
+— || —————
150 | 100 | 100 | 200 I

Interrupt | | | |

Figure 15-3 : Example of Double Buffering Function
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15.3 #ia{bEtBEsER AT

I

HEN R R S EIEE T EES T REI0MEHE - ILTERRGEE A E T EEs Z RIVESEH TCNTN 3E SERL -
R BRER A AT 5 A S s

1) % A TCNTBn Bl TCMPBn fY#4A1H -

2) ERRIRFR KRS E I AT (R a2 S AR AHES) -

3) HEHENIET S EREREAANLIT -
W EESHORAE 1L > TCNTn e EEI0RE 1L MERAFHRIEEE - AL N R as 8 Al
TCNTBNn HY{E Er#Ei A -

2

FE PWMn #yREfizyT#on/off B - PWMn Byl E& 5 _EE(L - NILEE A & L B AERRGE T Brst o
SOELFRAALIT ©

15.4 ETEERHVEE

1 2 3 79 10

L
L LU T

{50 | 110 1404030 60 |
5 8 1

Figure 15-4 : Example of a Timer Operation
Figure 15-4 :RBALLTHYBR:

1. FEEEEHBEHETDIEE - 5E TCNTBn /5160 (50+110)%1 TCMPBn /5110 - & AT (on/off) - 74{%
FI3E TCNTBn /58081 TCMPBN 540 » DUJE N —{EE#H{E -

2. FERIANITT ~ RAHRBAR - BEIEHEGIRL - STEER RS — BRI R T -

3. ‘& TCNTn £i TCMPn {EfH[EEF - PWMn #H#rE1 Low F| high -

4. & TCNTn TEFIONF - hErestEE N H TCNTBn ##E ARIRHFRYE Fas « /£ F—fl clock KE]
f > TCNTn &y e fFes HEH#ECA (TCNTBN) -

5. fEHErREEIFE (ISR) » TCNTBn i TCMPBn %5 E80 (20+60)8160 » fy T N —RAYFHEEA -

6. & TCNTn EAEL TCMPn #H[EME - PWMn & Low F(High -

7. & TCNTn TEEEF|0 - TCNTn jKrg i TCNTBn HyfifEEsk - i H & 4 -

8

9

1

1

. FEFEEEERER (ISR) » B EhEHEE PETHEERE LIS (5T HES -

. & TCNTn Bl TCMPn {EfH[EHS - PWMn & low #| high -
10. HPfE TCNTn TE(FIO » TCNTn g sl it es iz - Ry EBEE AR T -
11. S HE L PERE R EE -
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15.5 HREESE (PWM)

Na—
UL

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

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

w
o
B
o

Figure 15-5 : Example of PWM
PWM ZhgERTLAfER TCMPBN 52K - PWM #3247 TCNTBn JRiE @ FEEREH PWM #Y{EH TCMPBn &
JE o FAFEIEHY PWM {5 - FFEE/D TCMPBN B - ZHSFI(KAY PWM {5 » ZZHE/0 TCMPBN {& - ¥f72 LA
RS AR SRR - BB D RITRAE I - LR EThRE METF AT B RRE A B B IE - N am
B ISR B HANAYRE AT

15.6 #Z=HlEgHZEAL

— =
] .

Initial State ' Period 1 ! Period 2

Inverter off

Inverter on

Timer Stop

Figure 15-6 : Inverter On/Off

TEAVS B AAAE PWM 7 & B (i SR E i (e AR AL T e ARA):

. BAPAEBYERL - AAMEPWM Eiat S B o I HatBies s TRE O st Ees & 1 -
2. 5 E AT PE R IR ET BEs - AR TCNTn < TCMPn Al {E K& &L > 4128 TCNTn >
TCMPn - Rl tH{E R (B AL -
3. PWMn & PCFGR KRNI T A A Efi tH{E R AT - 2kt o] LIS PRIMINHI S AH 25 B -
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15.7 Dead Zone E42E

Dead-Zone E4#3E PWM FTEERIKEJHEE - ia(EThAe G4 B BLRHPARY S B A —HIF R 2= -
5 (FEIRRE R 72 T Lo O 9 (RIS B RIS BRI > BV R AR/ DIVEER - PWMO 2 J54AY PWM ERSE > nPWMO HIJ
& PWM GHEE6YRAH - 41 Dead-Zone # EAE - HI PWMO £1 nPWMO i & s PWMO0_DZ &
nPWMO_DZ - [fif H. nPWMO / nPWMO_DzZ 2 PWML #;H Y - fEANEEREHY Dead-Zonefz |- »
PWMO_DZ Ei nPWMO_DZ & [EHsHERHEL -

nPhAd L

Deadzona
Interyal > |‘7

PO _DZ I

rPYAMO_DZ U7

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

15.8 Dead Zone JEFR
PWM Dead-ZoneIj5E K5 73 (5 FH FE R Be =0 R B Eh [ > ol NE:

D

-
<«
=i =
]
1

F s

Figure 15-8

. PWM #iitfi LA ON/OFF WHLIARE » BEEA(A)EH KBEEEAEON SRR - EEEE{EOFF ;RREZO -
2. WUERBEHRT - ON AYRFHE D > HE PWM PRV = (DIT)*A - #vajahai » Feff ] DUE A E(T BB
E 0~A-
FEUIHIRAR Ry (KBRS - &5 R G RS RISy SRR - — ki = - SRR Fy4KHZ~8KHz -
SRR RRIEIEY RS - KSHRRE BN GE LT - FrARBARIRRAE SR EE - A LI
BRGERME IO ES -

Hi
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—ERAE SRR - PWM TR B EHY 7540 TR

DD
Pt + Pyo
= pnad
PiAI- ’itjl(s" =
C=-WDD
Figure 15-9
1. (FEFW(E R A f E BB & R - ARIR (A B T K T DU E A1y B i Re LIF4HRE -
2. PWM gt EL A IFEL & TEREE - PWM+ 2] F 8B A ZE » PWM- 28] & 8 FEm Bl 28 o

3. U AT AT REARRE L 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.

EALE > PWM+ B PWM- 25 BRAHAY > B4 A RE R BRI - {H2FEE]power MOS HY{Hi S IE -
B e o B o] P TR P R B A AR BR B 1] » IR PTRE A (Rl BB IR - I e 2R DU T &SR

1) R R BREh e R
2) JEFFEEmETREE e G AR - (HRAE RIFHEERI TR G2 L RV RRER -

BT LAPWMZE I BE B O A S DL _E 10 -

P+ | | [ l [,

Puhd- ] | | [ |-

Switching Protection [ 1] 0 1] o
Figure 15-10

4. FA L PWM- 2 PWM+ BRAH -
5. TEUJHAREFRE > DHZERE S AR EIRF BOFF BYARRE - SRR EyBes) et - TTRERR % 1us ~ 4us -
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16. =SFEmHEEIT

16.1 SPI Master EJT

RA8889 1t SPI {i&kith - ERLE T LALIEIRHER B - BFIGHR [SCK] $HERIfRFTIE ISR EFD
ML B - master & 1E clock edge Fi-H{EEBA M EAHRA & LA slave L ESFHUNER - 4£ SPI Ay
HlE fres L - CPOL i CPHA A 4 Tl ] AEHYTE J7 2\ nl B4R - 17 master 8 slave ZEE VIR (EAEE {1
Bk T -

SCE (CPOL=0),

SCK (CPOL=1).

T = e e s s e e s o e
LS e G G G G G O
Figure 16-1

Transmitting data bytes

R LI s % - SPI {3 o] DIgwaa( b » I LA BRI T 2 &R B A [SPIDR] B{Eg »
A SPIDR FWERIERE HE% AEA 16 {E2EEHY FIFO #ifH 5 Write FIFO - &S{E5 ARYE R & 1 Write
FIFO fJ data byte - & SS_ACTIVE ##% £ 1 i H FIFO R 222915 T » RA8889 & i 5% A Write FIFO

HERIBHG EE Slave -

Receiving data bytes

PRE R EABREFRELN - FEHE -FBRE —SBRIEE - NS EEERIETER -
AR T ZEEIE] Write FIFO o - 5 & 7EE SPI ##gnyEh(F - Wit B imz= ERnERHth & Rcak - &
B AT RE - PRUCEIRVE RN G #i/E Read FIFO 1 - Read FIFO £ Write FIFO ZHHHSERY > t2— (&%
LA 16 {E5ERY FIFO - FIFO ] LIfE [SPDR] #ifFas i s -

FIFO Overrun

fiEZH T Write FIFO /2 Read FIFO #F&f# A circular memories ZiEfe—{E MR HIY AECIER - &1F FIFO
BRI T - R A FIFO WERG &R E MR ERTER - & H[SPDRIE Fa: 5 A Write FIFO 4115

fik Overflow HY5E > BREERE RIS > AR SPI /M EH{EEHELA G2 Rl ARV ER > MR RiE

A FIFO &} »

3 3
2 > 2
1 T owe |1
w0 1rp 4 |Rp
W = FIFO Wihite Pointer
FF =FIFO Read Pointer
Figure 16-2
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HAE—fE)77A0 DIEE Write 45{EE - 2% [SS_ACTIVE] & 0 » fitigiE Read FIFO #E Write FIFO
H g EE - Read FIFO overruns SR E AU NIEGE » FiAl/Z SPI bus N FITEEm R L - AEERE
i44 DAC - HIEEEIIG BAY B R o] LA 2% - S8 |- Read FIFO overruns ZfERIZCIERY - W1 SPI # {3
TR A BIEAE R} - T Read FIFO #i75gh 2 REZNY » SHHE HAT RFIFO Y& RIEERTTTARE dummy
read FYE H S5t E 2% transmitted BREL 16 HUEREL -

£ WHEAE Read FIFO JZHZEAEN T » 7 16 EERIAE S iER overwritten - [RIILFERFBAIL 16 &R}
7 BIVEERESY Read FIFO B 2281 o

RA8889 = & i T &= %1 5 B iz 7t busO (xsck, xmosi, xmiso, xmsio2, xmsio3) L Kz busl (xspil_sck,
xspil_msio0, xspil_msiol, xspil_msio2, xpsil_msio3). {EBAULE S @SR Bl @ (FREEZ R EYE
7% [C5h] Bit7(SPI master bus select) ZR#EEFEREESI M7 IT busO(xsck, xmosi, xmiso, xmsio2, xmsio3) =k

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); // 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, ovfirgen, emtirgen, cpol, cpha}, nSS
high.
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16.2 IR EREZEHIE T

RA8889 [y/dt SPI master 1 > HhDhAE E2E F 1 (E FISMEBHRPIECIEAG/ROM SRR E A 4-BUS (Normal
Read) - 5-BUS (FAST Read) ~ Dual mode 0 ~ Dual mode 1 £ Mode 0/Mode 3 - SEEIEAS/ROM IHEERT LA
B 5L DMA R ] - SR AR MR RPIEC IR AG/ROM A FHYE S5 HY bitmap [Efy - RA8889
Scik BIBINEESET TR - BB A SIE A EYFIT - DMA IEFRRIMN YRS E RS 7 0Y2 DMA (Direct
Memory Access) WY&} - i@ ZEEFERE - (EFHERTLAER DMA IRETRE R RIS IRRS A 2 RTUR
sefEdG T o TS (R EAEA FRE MPU YR -

XnSFCSO | SUSO
XnSFCS1 (— Flash/ROM_0 | cso
XSCK
XMOSI pa— BUSO
XMISO Flash/RoM_1
XMSIO2
XMsI03 DMA/ GT Font
SPI_BUSO
XnSF €S 2
XnSF CS 3
| Flash/Rom_2  BYs1
XSPI1_SCK —] cs2
XSPI1_MSIO0
XSPILMSIOL | g pon 3 BUS
XSPI1_MSIO2 —A cs3
XSPI1_MSIO3
RA8889 SPI_BUS 1 JPEG/AVI/BMP

Figure 16-3 : RA8889 Serial Flash/ROM System
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BRI PRI IR AS/ROM HYSEELS S E » 5525 [k

Table 16-1 : Read Command Code & Behavior Selection

REG [B7h] BIT[3:0]

Read Command code

000xb

Ix EENEr < H5— 03h
THRGEAUCARS - PPIRCERS 2 RABB8I Y& ARy xmiso Flfr -
FEA kBT R A R 2 i

010xb

1x SR ey 15— 0Bh
Ry R EEE U (fast read) > PRPTGRCIEARS 2 RA8889 HYE KM A Ky xmiso L -
TEAr BB RIS A 8 (EZ2 1S -

1x0xb

Ix ;EE R4S — 1Bh
e EHCEEEEE > P E AL 2 RA8889 1Y M ALy xmiso FAlf o
Pk E R e A 16 (E22 1Y -

xx10b

2x - 3Bh
TRPTECIRAG 22 RABBBY Bt A 7=\ RSty A - Hifiy AFAIfiL By xmiso 2 xmosi -
FEALHE B ERIE G A 8 {HZ2EH(mode 0) -

REG [B6h] BIT[7:6]

Read Command code

4x FHHETSH — 6Bh.

01b RA8889 Fyfirfik-fi HEL &ty A By R <e = - H{H AV i AR £ xmiso B xmosi
B xsio2 Ei xsio3 -
4x FEHUE< — EBh.

10b RA8889 Ifir iy H B &t A By R se = - FL R i A £ xmiso B xmosi

Bl xsio2 1 xsio3 -

XnSFCS
XSCKMoDE3) LI LI LT LI LI rLrirr
XsckMopeoy [ LI LT L7 LT L1 L1T LT LJTL_

XMOSI
XMISO

—0oe
DOOOOE®

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#&1E

XnSF.CS 0 | sPI Device_0 | BUSO
XnSF CS 1 cso
XnSF CS 2
XnSF CS 3 SPlDevice_1 | BUSO
SPI Master ¢Sl
SPI_BUS 0
- SPI Device 2 | BYs1
. v —* | cs2
SPI_BUS 1
SPI Device_3 | BYs1
/ = | cs3

Figure 16-10

16.2.2  ANEREFIFIT ROM

RA8889 4% 7 #x &2 i@/ Ml 7T ROM » B DU 24 e 5 ABURaC B AS « T RA8889 fHALE /AT 7T ROM
fURUSELT T GT21L16TIW/GT21H16TIW, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z,
Bl GT30L32S4W/GT30H32S4W - iS4 T 16X16 ~ 24X24 ~ 32X32 BLREE AT FETTA/N

SNERFITHYF TR E T 3 A FIRYERES T30 > 1 byte/2bytes/dbytes HygRtE 5=t - SRIAAT:

lbyte = %~ ASCII code for all Character ROMs -

2~4bytes TTHE—41 GT30L24M1Z J GB18030 HI4RHE /7=t »

2bytes FITiG+2bytes 25 [H— HA#H GT30L16U2W #y Uni-code {4 -
HAh =T R & S fy 2bytes o

TE[E SN ROM I - (& B e HE T B4R AR - MREsFAIEYF e i el B fE T =X - 5550

RESGACIE

el A

3B GT30L16U2W kL E » uni-code FITiEEE A48 8% “ZFindex Table” #KE1E ROM By ALk
W BE A A UNI-CODE Y7 Tilf#iE &y 00A1h~33D5h 5 E76Ch~FFESh » i5 & — (il kAI 4RiH
 FEEAIMA 2bytes FITHE (high byte first) K25 %] “ZFindex table” WigtHE Tzl - HA
UNICODE 4t a0 & X T2 mi{E 7 ochl - BRI SEEF4HRVEREH - 55275 GT30L16U2W Fifg & -

BT 405 (5 F & i GT30L16U2W 17 A UNI-CODE 7 itHE (00A2) [N A Hu[E 51F 00A1h~33D5h
ZIH > 2% MPU R ABRYME 2 bytes LLIEE5[ ZFindex table 45 R8889 S RIMER YT LML -
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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 EAMNi7 7T ROM HIIFHREREBEIFE 75 - 5 il DR L EE & AT DR R B AR T & /M ROM HY
RFFP B ASCFRIRE AR AR B0 T E:

Text Mode l

G GT Character
REGI03h] B2] =4 control REG [CFh]

Serial flash l

controller REG [B7h] Memory Data
Write REG [04h]

Serial flash
controller REG [BBh]

l

Font control
Register 0 [CCh]

Font control
Register 1 [CDh]

}

GT Character ROM
Select REG [CEh]

No finish

‘ END ]

Figure 16-12 : External Character ROM Programming Procedure
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16.2.3

SNERERSITE R ROM

HMERERPIECIRAS/ROM ] DU AR Ry B RS AN » A5 m] LAE BT (£ H] DMA (Direct Memory Access)
FHL - SRFIRPARCIEAG/ROM B LLE (E/E DMA DRERYAC Y > 1M PRPIRCIEAR/ROM ] #eA5 Fy K B FEF 4

BE o BYIRPIECIEAS/ROM YA S L HER SDRAM HIFEF—

B o PRETECIERS/ROM [EIAS A0 T

8bpp data
Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bitl0 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | Ry R:° R | G’ | Gf | G | By | B:® | 0000h | R/ | R | R | G’ | Gof | G | Bo’ | B
0003h | R4 Rs® R Gy’ | G | G5 | By’ | Bs® [ 0002h | Ry | R | RS [ G [ Gf | G | By | BsS
0005h | Rs’ Rs® R® | G | G | G | Bs’ | Bs® | 0004h | Ry’ | Réf | RS | G | G | G5 | By | B
0007h | R R/ R® | G/ | Gf | G | B | B | 0006h | Re’ | R | R | Go’ | Gs* | Gs° | Be’ | Be®
0009h | R¢ R¢® Rg® Gy | G | G | By’ | Bs® | 0008h | Re” | Re® | Re® | Gg’ | Gs® | Gs° | Bs’ | Bg
OOOBh Rlil7 F\,leG Rlls Gll7 Gll6 G:ll5 BlO7 BlO6 OOOAh RlO7 RlO6 RIOS G107 GlD6 G105 B107 BlOG

16bpp data
Addr | Bitl5 [ Bit14 [ Bit13 | Bit12 [ Bit1l | Bitl0 | Bit9 | Bit8 | Addr [ Bit7 | Bit6 [ Bit5 [ Bit4 [ Bit3 [ Bit2 | Bitl | Bit0
0001h | Ry Ro® R Ro* R | Go | G | G&® [ 0000h | Go* | G | G | Bo’ | B | B | Bo* | B
0003h | Ry R R, R.* Ré | G | G | G° [ 0002h | Gi* | G | G2 | B | Bi® | B® | Bt | Bi®
0005h | Ry R.® R2° R.* RA2 | G/ | GFf | G [ 0004h | G»* | G® | G2 | By | B | B | B | B
0007h | R4 Rs® Rs® Rs* R | Gy | G&f | G [ 0006h | Gs* | G | G2 | Bs7 | Bf | B | Bs* | B3
0009h | R4 R4 R R4 Re | G | G& | G [ 0008h | Gs* | G2 | G2 | Bs | B | BS | Bi | B
000Bh | Rs Rs® Rs® Rs* R | Gs' | G | Gs° [ 000Ah | Gs* | Gs® | Gs2 | Bs” | Bs® | Bs® | Bs* | Bs®

24bpp data
Addr | Bit15 [ Bit14 [ Bit13 | Bit12 [ Bit1l | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 [ Bit5 [ Bit4 [ Bit3 [ Bit2 | Bitl | Bit0
0001h | Go’ | G | G | Go* | G® | G2 | Got | G® | 0000h | Bo’ | Bef | Bo® | Bo* | Bo® | B2 | Bo* | Bo°
0003h | B’ B.° B.® B, B.® B2 | Bt | B® [ 0002h | Ry | R | R® | Re* | R® | R | Rt | Ry
0005h | Ry’ R:® R.° R.* R:® R2 | Ri* | R® [ 0004h | G/ | Gif [ G* [ G* [ G [ G2 | G | G°
0007h | Gy | Gf | G | G* | G2 | G2 [ Gt | G° | 0006h | By’ | Bof | B® | Bo* | B | B2 | Bt | B°
0009h | B4 B Bs® Bs* B B2 | Bt | B [ 0008h | Ry | R® | R® | R* | R® | R2 [ R* [ RY
000Bh | Ry Rs® Rs® Rs* R3® R2 | Rs* | R® [ 000Ah | G’ | Gf [ G [ G&* [ G [ G2 | Git [ GP°

DMA SR (s F & nT DLPRER A S B A K B BRI SRR ARG T - 7 RA888I 1 DMA HyME— Sl 2

SREBETER ST REA/ROM « 72 DMA A5RR AR 2%
LARSE RIS - 117 DMA i B A9 R AR Se RO TR I » (R 55—
O NPT A ROM {436 28 B A -
DURREE S« BIR

SEANAIRAE

P
BHZS

YA

16.2.3.1 @RMEATHEECERFIYNEFIIER ROM

DMA linear (s FHAERF 5 PRPARCTEREHY CGRAM {#iX45 SDRAM » (i BEiRF T/ By Eu

T+ 8bpp > FF£% Figure 16-13 -

£ DMA SERk{Eixtk -

BRI A > linear 81 block 15, - 22 7] AP H
{iél byte —{i&l byte
RA8889 & ! —{[f
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Serial Flash SDRAM

Figure 16-13

16.23.2 B TRYE BT EIBPRUN B EFIER ROM

E SR E R R AN L e W A EXER &R EEmBEAE AR ZLL Pixel BEABAT -
ASH N EAERURZE:

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

16.2.3.3 IDEC IhfE

IDEC ZHAE L 3E fy T iR IASA#ES MDU - (i fI#75 A MDU HECE IDEC FHEAE FeS » £ IDEC
ERFITRPARC IR BRI (% 8% Quad mode - MHEHEEF 2% Chatper 18 #LAGARHE HTHE flow-chart -
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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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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[5EN]Bt[2]
DMA source picture Serial flash control REG
Width REG [CAh]~[CBh] [B7h]
Destination start address Interrupt Enable
REG [S0h]~[53h] 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
[C6h]~[C9N]
| 1 Active high
Figure 16-17 : DMA Enable Procedure —Check Hardware Interrupt pin -2
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16.3 |IC Master EjT

IIC Master /2545 5 ) 2571/ - SRR A 7 A SE B A& - H7#% 100K bps €1 400K bps
B o TFEE 11IC Master XSCL i /2

XSCL = CCLK / (5*(Pre-scale + 2))
ZA{): 415 XSCL /2 100 KHz i H CCLK J& 100 MHz - JJij# pre-scalar (REG[E5h] & REG[E6h]) ) /3%
/% 200-{£ Master 52 Slave iy &R E# 2 XSCL ZRk[EI (1Y DL Bytes Jy i fir - £E(E R byte /2 8-bit-
#IEH(E XSDA bit #AHEER (& XSCL - 3 H &5t MSB Fisa{Eim - /&8 byte [RHiEH —(E
acknowledge bit {#3% - £E(H bit &EAE XSCL Ry fE L BT - [N XSDA HAE{E XSCL (AL -
il H XSDA W/BAE XSCL Fyis i fir e b (LAY -

—{EFEREALAY NC #ER i E B 4 [EEBfAY4HRL:
1. Start signal

2. Slave address transfer

3. Data transfer

4. STOP signal

m 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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pl 1. ¥ 1Byte BFIFIEE L

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
REGI[E7h]

A J/

'

( )

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

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

Read Received acknowledge from slave
REG[EAh] Bit 7

Write Date to Transmit Register
REG[E7h]

- J/

!

( 7\

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

Wait for interrupt o
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. $e4<E L3 1 Byte Bt

4 N\
Enable I2CM Enable Wait for interrupt or
REG[01h] Bit 2 Transmitting in processing
N J REG[EAh] Bit 1
4 l N\
Enable I2CM Interrupt
REG[0Bh] Bit 5 NACK
L ) —— Read Received acknowledge from slave
1 REG[EAh] Bit 7
4 N\

Set prescale registers to specify XSCL rate

REG[E5h] & REG[E6h] enerate read command, ack/nack command
\ J and stop command
l REG[E9h] Bit 5, Bit 3 and Bit 6
4 N\

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

A J/

!

4 N\

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

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

| I12CM Master Received Register
REGI[ES8h]

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

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

| |
| |
| |
| |
: MSB LSB  MSB LSB :
| |
| |
|

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

HRAR 7 RS IO S SRR TR R - T S A8 A Py T BB G AR DA 4% - IS (8 Thse ] DASE B S FE T  Figure 17-1
T B S e FHEE % - RA8889 K FESMNEF BB RE TSR » TUAKAE KIN[4:0] 2T -EEH

{2 £ %% L]

KING: S5 S P TEE SENSE T S ST

KIN3

KIN2

KIN1

KINO

Column #
RA8889

KOUTOD
| Y Y Y N

ST 4444
ABN > AN AN

KOUT2 gr N ~gr B
p| - P, Y N

KOUT3 “r = |r gr
p| - p - N

KOUT4 S A ~S§r Br N}
y| - ()

Figure 17-1 : Key-Pad Application

17.1 SEBRHEREHR
RA8889 f A it 2 S8R B
%4 1% 5x5 SRR ATl
Key-Scan B RIRZ (LA SE S B H U
SR R
TR R EING o R RN 2 (E e R T 3 (g (B2 3 AR SRR 90 HEF)
(o F B AR AT 2
KSCR S fRh R 172S - IS (E S v FIAE T R s B IR A - ADEURES R - EURESER -
SURE R o TS A e 1+ (It nT US54 - 1F KSCR2 bitl~0 4084 H i Ny -
SR1% (S F 2 BT DL 3 KSDR {54740 -

o~ WD

£ : “Normal key” S LAHUGEIGFE] R ke AW A RSt i THTT Fy - “Long Key” RIZ{ERH L
BRI T AR A Ry AR T HGAT R  Soife "Normal Key" A &7 “Long Key” » ARFEFLLIEM L
FEIBAMEM -

Table 17-1 /£ "Nnomal Key” T #2u5BLiREEHEHTEINE - 1% T AVFZ SIS & i (F(£ KSDRO~2 - IR ER
RFfEE Mz - RIRFHATEE "Long Key” » HEHSEESAE 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

B N2 > BB A (AT EHFE KSDRO - KSDR1 81 KSDR2 ={#¥f{Fas T - EEHRISEEFAY 0
Bt (i B R B S LR RS AT R - BRI e B2 T I T
1EHE EIHE I T §65 0x34, 0x00 and 0x22 » #£ KSDRO~2 {7 =041 :

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

DU_EFr s g e 2 /484 T

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 REG[01h]

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

ERESR TR (Key-Scan) » & AT LAE A N Y5 A Eiz iR A

1) Software check method: f§# Key-scan RS {E (status) » ZREHIEEHIE T
2) Hardware check method: HFEIRIGIIZEH LG T
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EIERE TENERE (INTEN bit[3]) R 1 ANEA S A td% NIt & LT - & T EEELE - Key-scan
FERRREIEAR (bit[3] of INTF) kiR 1 Mm% 6 HEEE IR U5 R T EnIRRE I
£ AR A S A A T -

EAh - RABB8Y & EfE A 57 fk "Key-stroke wakeup ” » €EHISUE SERIR - (LRI S MEEE A0 o] LURF RAB889
FhEEIRASE O e - K TARFIARE (T - MPU A LUE B ESHE 2 il RABB89 (P & Mk -

DL FE AR et U e AR 4 T

1. WEEITA

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

[
gl

Check REG[0Ch]
B3 =1

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

RAIO TECHNOLOGY INC. 154/255 www.raio.com.tw



RAIO" RA8889

Character/Graphic TFT LCD Controller

2. WEREA

l

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

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

A 4

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

Other INT Functions

Read Key Press Number
Read Key Code
REG[FDh],REG[FEh] REG[FFh]

BExt.INT Event
W S e e il >
§ Execute Functions
| | |
Other Functions : Clear KS status
REG[OCh] B3

| i ISR Termination

Figure 17-3 : Key-Scan for Hardware Interrupt

17.2  FR#

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#)

WIS 3 {EHEFELL 907 HYJTBET - Bl EEIMVAL B B - BRI R T R -
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18. #HASHFASEEIT(MDU)

RA8889 7 fZ i A iE BE 7T » 4 JPEG (ISO/IEC 10918-1 Baseline profile » YUV444 > YUV422 >
YUV420 > YUV400 > i K 2 ERREEHKE=) » BMP (raw data) F1 AVI ( motion jpeg) #%=t - RA8889 ]
DLEEHE 5y il =FERG > SR E BT R A ARG SS o fESUSEIIAE S - RAB8BB9 AL EENIENL - HiF
TS LIRS - (6 P2 FE SR S B G s 0 Rk SR 5 BhPasC A o - i@ i3 E IDEC - CANVAS il PIP 4
HHVEFes R (L M#R{E LCD &R L -

@555 ARINrE - 55275 CANVAS MHBHEI{7E - BN SUERUR(E PIPL B¢ PIP2 251 » [RIIL(H F & FEAE 1%
RS B35 E PIP AHRIET7SE - [h4h - RASS8Y Bt P I IS TIGES -

R

L.RARERFITRES S M - FE(EFSCEE Quad mode ERFIEAPIRCIERAS » BIZ LI IRAFR S 100MHZ -

2. AVI frame rate AL 30 ~ 29.97 ~ 25 ~ 24 ~ 23.97 ~ 20 115 -

3. PIP BRI T SR AT AT e — 2 -

4. AVI | IPG [NELFER & B 8 IUfSEL -

5. BFIHRPIECIEASHY IDEC REES N EGSGHEIEES R -

18.1 THRAEEHRHIRIE R

JPG/BMP

SER

FLASH IDEC JLSBLA
va CTRL DEC

im - -

SDRAM

Reference CANVAS REG for write SDRAM data

Figure 18-1
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18.2 [EEfERSIEE

IDEC destination |DEn(l:J:Tr]zr;fer
Start sta;gédEd;e.ss (the image file size)
: PAGE 1: REG
REG [CAh]~[CDh] [C6h]~[COh]
A
Using SPI master A . 4
function to enable IDEC destination IDEC start
quad mode in SPI image width PAGE 1:
flash. PAGE 1: o=
REG [CEh]~[CFh] REG [B6h] bit0=1

A

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

A

IDEC destination X-
Y Coordinates
PAGE 1:

REG [COh]~[C3h]

A

A
IDEC clock divide

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

) PAGE 1:
SPI Flash relative REG [BBh] 0:idle
registers for IDEC (e.g. PAGE 1:
PAGE 1: G [BBh1=01l
REG [B6h] REG [BBh]=01h) v
(e.g. PAGE 1:
REG [B6h]=CCh) \ End

RA8889

Character/Graphic TFT LCD Controller

PAGE 1: IDEC source start
REG [B7h] address
(e.g. PAGE 1: PAGE 1: REG
REG [B7h]=3Ah) [BCh]~[BFh]
Figure 18-2

£F IDEC A7 Media Decoder Unit #J serial flash #2811 &

18.3 AVI HfERERE

PIP start address

IDEC
CTRL

MEDIA
DEC

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

Reference PIP REG for write SDRAM data

Figure 18-3
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18.4 AV fEREFIZE

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

£ IDEC A& % Media Decoder Unit #Y serial flash #2811 &
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19. HEERN
RA8889 H WifEIE(EAREE » —(HE—fGIRRE - B (AR A ERGE - RITIR EFXGILE ISR - (K1Y
FEEEA EHE 2K Normal ~ Suspend ~ Standby - Sleep - {£ [ HEIHYBRAEFFREHE W ALIHER G -

2 RAB8BO i AT (50 + RABBB 1y LCD 7 iRyt » DRI A TSl + TR/ /Ehugs 2t -
£} LCD #5411 display off = power off fgB){F » LU LCD fiifLiEu -

19.1 —fHIREE

19.1.1

PR

[EFHE L ZHEHE CPLL ~ MPLL ~ SPLL 5% E &RV ET (Fes(E - M{EME oA PLL BHRREE - E(E
Ll {725 O1h bit[7]{50 PLL Rl iR -

19.2 B EAREE

19.2.1

REEARAE

NHEHEIRETL > FrA R AR (RARAR ~ SCIRAGHEAR - IRHIEAR) REEF G EL -
HE A IR A AP B T

Vi.

Vii.

viii.

SEE B B BRI A = -

HEABBEEFUREGLE L f7e5 DFh bit[7] 5 1) -

SDRAM & H &j#E A power down &5 H FRlF = - fiiE 2RIEEFes EOh bit7 HIEEE (&
EOh bit [7] A& 0 > HfFf RA8889 i A HEMH T - SDRAM & power down ; #&s% & EOh bit 7
Ky 1 7E RA8889 i A HE I - SDRAM &3t A H FlHiE= < )

NEFEE g i ABEARIE S (sleep state) -

AR SU R RS AR PR AR AR -

VA 245k CPLL BRIy OSC -

W MPU FriEiZ G571 1 » FREE RA8889 g4+ OSC» 415 MPU I/F 2 &5 11 - I/ RA8889
RgiF1kE OSC -

RAFARTA PLL 19885 (CPLL/SPLL/MPLL) -

i B AR RR R 23 1Y power saving fiz 7t » I H A TTEE K 1 0 256 7] DAE(R RA8889 4%
EAT HEREEL -

&2 BARBREASLENERET - [EAREETHRER R B2 -
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(o] A S B T~

i.
i.
iii.
iv.
V.

Vi.

#EEF power saving state (5% DFh bit[7] as 0) -

WIFRAEREREZ OSC #fF (- 1 » AILHEEEE OSC -
V24 Ry OSC -

[E{8 1Y PLL (CPLL/SPLL/MPLL) -

PIHAFTA HIFAR (AR ~ SCIRRSIEAR ~ fRREREAR) & PLL BSAK -
{1 F & i A RS {7 251 power saving bit i H %54 bit 85 0 -

19.2.2 {RHRAE
FEIRHRAES (suspend mode) 2T - Z&RIEAR ~ SCIEARIFAR ~ frfsle iR &= b o 30 HEC ARk &
#Het)HE] OSC K -
HEARHR AP BR0 T

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

Vil.

viii.

145 OSC S5 E & 1) SDRAM R4 -

% E R B suspend mode -

AR EHZ (%2 DFh bit[7] 5 1) -

NV ER RS ARIRE = (suspend state) -

H BN RE R A -

E B U 2 S AR GO AR RS AR PLL 82 %% OSC -
SENEEEEN ST

{risF OSC AT -

RAEAFTAH PLL &5 (CPLL/SPLL/MPLL) -

{E A E AR AR AR {72517 power saving bit 3 H 5515788 f 1 > 2 {1 DIFECR RA8889 CLAT#E AHE
K

&2 BARBRASLEFERET - [EAIREETHREE R B2 -

[ AR R R0 T

i.
i.
iii.
iv.
V.

Vi.

#Ed power saving state (2% DFh bit[7] as 0) -

WERAERIRIEZ OSC #f= 111 » AILXHZEERE OSC -
DA Z S Ak £y OSC -

[E{§FrAHY PLL (CPLL/SPLL/MPLL) -

VAR A AR GREEIFAR ~ SCIRASIEAR ~ fRREIFAR) K PLL BEAR -
(i F & i IREE T £ 2511y power saving bit 3 H 1% bit 88 0 -
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19.2.3 Standby &=

#EA standby 1% - ZERIFARBLF MR &4 1E - SCIERRRARNT & &4 H MPLL clock fefft -
#A standby fEFAYEERLT T

i REHEEA S standby B -

i.  #EAREEX (%E DFhbit[7] as 1) -

ii.  EPEEREMHE A standby 55 -

iv.  EEREFRRIIHR -

V. UHRZREHFAR R OSC - il H 4EFraC BRI AZ 1 MPLL clock $2f -

vi. fR¥F OSC #(T -

vii.  4EFFFTARY PLL fEENEIRERDAE PR [E11E -

viii. 5 FHE R A IRERETF25HY power saving bit 3 H S5 5y 10 S {ELECR RABBBY LLAKH#E AHE
=

2t EALBENELEINEEY - EAREETEIR AR -

[ FEEEAE R BRI T
i.  HEBH power saving state (5% DFh bit[7] as 0) -
i, DA RSB R ARRy PLL HREA ©
iii. {5 E A IRAE R 251 power saving bit i H S 4F bit 85 0 -

19.3 ERHEALLER

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. HEfFEsEhHA

11 RA8889 1y - ¥eiii/ MAFE At 4 TP AVAEH - T RA8889 Wi shY3E 5 il 2 175 1 15 L A HA4H sk Ay - RA8889
BE&—(EREE R E S B e < IREEESs /I DU IR S HUBHASGE IUE K} - HA G 2 Eiy -
MiHES & {73 vl LA “Command Write” JEHAEL “Data Write” JHHEAZ 7RI A 5 AILAE

“Command Write” 5 &% {720tk (register number) » 32 “Data Write” #EHAGL T DG &SR A 755
o EEEIUE EHVEFes AR - EHEm/HZSE % “Command Write” JEHf] - A& F(EH] “Data read”
HZGEIE K - “Command Write” 23 EE f7asfiriil - “Data Read” AIZEHUET A&k} -

Table 20-1 : Host Cycle Type

MPU_8080 MPU_6800
Cycle Type | XnCS | XAO it
XnRD | XnWR | XnRD | XnWR Description
_EN ~RnW _EN ~RnW
Command . .
Write 0 0 1 0 1 0 Register number write cycle
Status
Read 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.

TEYHE RS RS TRE I - FEE R R LA S E Fes A AL - FHEEFSR S R 8-bit iE
LR (Fes DIREFAS TP G SR ARy R I P (E B 1
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

20.1 RREEITFES

Status Register (STSR)
Bit Description Default Access

F R SR Write FIFO full
0: =CIEHE Write FIFO &4 full -
7 1: EC1ERE Write FIFO & full 0 RO
HETEECERS Write FIFO J44 full BYR T » MPU A A LIS F—
&g -

F RS R Write FIFO empty

0: :CfEE% Write FIFO ;475 empty o

6 1. = fEEE Write FIFO & empty - 1 RO
EEERE Write FIFO &2 empty B » MPU [ DLE A 8bpp &} 64
{lél {5 ZZ 50 16bpp Eif} 32 fiil 5225 24bpp &k} 16 (G E -
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Bit Description Default Access

F eI {ERE Read FIFO full
0: zX2%% Read FIFO ;g7 full -
5 1: ' {BE% Read FIFO A& full - 0 RO
Ea0EAS Read FIFO J2 full 5 » MPU ®]LIGEHY 8bpp &k} 64 {4
Z2 16bpp &k} 32 {5 {5 25k 24bpp &t 16 fiH{5 2 -

FmEC BRE Read FIFO empty

4 0: :fEH% Read FIFO }44 empty © 1 RO
1: ZC /8% Read FIFO A& empty -

Core task is busy (fontwr_busy)

IETEARE B T RS AL L U R TR

BTE - %[5 [% - DMA ~ JIFE ASEIE A -
0: EH5EREIHIE -

1 I, -

3 & (S VO BlE R B0 F UREAERA S E R - DS 0 RO
HEZY RAB889 E&IHIE °

#F @ BTE ~ %{o[5[% - DMA o] DU & HINREAR B HYELEAITT
MAESC AT - AR B O e - 17 /HEE ~ oo
b~ SR~ B R OB/ EE e - EHIERY core_busy
(fontwr_busy) iZ{# bit k5 0 -

SDRAM ready for access

0: SDRAM & E 4 (A7 HI -
2 1: SDRAM EL&E T LAFAFHY - 0 RO
FEEMEREES [ TIRE Z A £ HF L HLERE
“sdr_initdone” fiztAy 1 -

Operation mode status

0: Normal #2{E -
1: Inhibit #/E -
1 Inhibit #2/EFR~ RA8889 N IEAE TN M EH B B EFEEIREC 0 RO

AT HEHEAEF -
FAEER  IATE4EEE 1 55 PLL BHIRWHE I - FrlliE(E
bit Bl REG([DFh]bit[7]) @75 —BEBEHIHER -

Interrupt pin state
0 0: JZHJEnEL - 0 RO
10 HEESL -

Note : “RO” means read only.
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20.2 IC 4HREE fFas

RA8889 A i fiEl page-pageO/pagel HYE{#%% » {1 3 ] LI{E pageO/pagel Ky REG[46h]bit0 » 1] #4
pagel/page0 -

PAGEO REG[00h] Software Reset Register (SRR)

Bit

Description

Default

Access

7-5

NA

06h

RO

4-2

NA

05h

RO

1

NA

1

RO

Software Reset

0: Normal #&1/E -

1: Software Reset -

Software Reset H&EENEHIRER » 2R FEESNGHE
BREY o AT DARRA BV E (7 a8 0] AR AR B B4 E - (R EE
S AR E AN E AR R H S AYRAE -

& . iE{H bit 7F reset SERRE HEIHOEH -

wO

Warning condition flag

0: B -

10 BEES -

RN & N5 d REG[E4h] bit 3 -

RO

PAGEOQO REG[01h] Chip Configuration Register (CCR)

Bit

Description

Default

Access

Reconfigure PLL frequency

$E(H bit 551" AT LUEHTREE PLL AR -

it

a. EHEEN PLL AHRH2% - PLL FRARA & % Lo - (5
EHLVETTICE(E bit 35 5 10 PLL BSHRA &2k -

b. AT IEI (e ) S bit DUAHIE 2402 G T DR E]
PLL A% - "1"oR PLL IARCAS g4l B Uk -

RW

Mask XnWAIT on XnCS deassert

0: No mask

XnWAIT Ri{E XnCS assert /deassert HEE T » HERNEE
TCRRHY XnWAIT & 4EFF assert » 3l H FEIF AR T —(EREH
H - 4158 MPU R GHYEHISOEE XnWAIT R - LR
FHALLZE T RABBT6 Stk AYEE » AISFEE(E I3 % ims) XnWAIT [y
AL o M HAE XnWAIT By S @A A REAETT N —KAYEEHL -

1: Mask

& XnCS WralFga ] XnWAIT &l - Rtk MPU (i _E0R
Zi XnWAIT & 5 i E £ -

RW
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Bit Description Default Access

Key-Scan Enable/Disable
5 0: ZEAE o 0 RW
10 BOEE -

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 -

EAAREE Y TET fn b i s e &y GPIO Bl TgE Key -

IIC master Interface Enable/Disable

0: ZEgE (GPIO function) -

1: #HE (1IC master function) -

IIC master Eil XKIN[O] & XKOUT[0] Hilfizd:H -

= {1 bit §z Key-Scan 25 bit BAH =BT - AR AR
IIC master Bl Key-Scan [EHF2(EEAYES » HIIFEE XKIN[O] /XKOUTIO]
R IC HYZhEE - MR XKIN /XKOUT Hilfir Al & 4EFF
Key-scan &t -

4-3 01b RwW

Serial Flash or SPI Interface Enable/Disable
1 0: ZE4E (GPIO function) - 0 RW
1: #EE (SPI master function) »
Host Data Bus Width Selection
0: 8-bit F %l BRI THE -

0 1: 16-bit FfErmmE bk - 0 RW
w15 Serial host I/F 7 EEEEE 2 AR BT HYIRF AR -
RAB8889 K &k i= {lEl bit 5% /5 0 > 3l H e 8-bit T fEAYAFHT -

PAGEO REG[02h] Memory Access Control Register (MACR)
Bit Description Default Access

Host Read/Write image Data Format
MPU S0 IR RGHYE S B RS -
Oxb:E#HEE A » A DA AR AT
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: ¥HFEEER IS high byte(Xl 16 bit MPU I/F {# FHAYE
8-bpp data mode 1 ERHER) -
11b: HHMEEERNIEE high byte(#0 16 bit MPU I/F {#F 24-bpp
data mode 2) -

RAIO TECHNOLOGY INC. 165/255 www.raio.com.tw



RAIO RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access

Host Read Memory Direction (Only for Graphic Mode)
00b: 72>4 #if& B> -

54 | 01D A/ Ztk EST - 0 AW
10b: E>F & £2>FH -

11b: T2k %% Ao -

AR EER EE linear EALFHCAIELRY bit A]20 -
3 NA 0 RO

Host Write Memory Direction (Only for Graphic Mode)
00b: >4 #R% LE->F. (Original) -
0lb: 527/ A% E~>F. (Horizontal flip) -

2-1 0 RW
10b: E>F ZR1%% /A£~>A. (Rotate right 90° & Horizontal flip) -
11b: T2k ZR%% />4. (Rotate left 90°) -
AR ESE AR M EHEEE - AL R bit B2 -

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: R de-bounce - 0 RW
1: FEE de-bounce (1024 OSC clock) -

External interrupt input (XPS[0] pin) trigger type
00 {EAE{L ik

5-4 01 " NlEEG i - 00b RwW
10 = A Al -
11 B G S -
3 NA 0 RW
Text Mode Enable

0: [EPIEE -

1 TR -

FEE = {E bit a7 - WESEHETE core task busy & IEFTEREL
& - 1fii core task busy S REEHTTFES -

WIERAE linear EHEFAZHT > 5(E bit 42445 0 -

Memory port Read/Write Destination Selection

1-0 O0b: %% SDRAM [y image/pattern/{ Fi# HETFHAVE R A 0 RW
HHEY > %$% Read-modify-Write -
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Bit Description Default Access

01b: #5E% RGB faffy Gamma table &5 A By EHEBAE table
#hiE: 256 bytes - i Fl & T 5 EF L5 AHY gamma table ZA{%
HSEET A 256 bytes o

10b : [EZFEEREC RS (LAEREZ low 8-bits MPU &k} » #H{bl—
A ras T EREERY) - A 5Z4% Graphic Cursor SCIRASEEHULIAE ©
B FEEC R e S 4 MEVFEBHERE - B—EREH A
#H 128x16 bits - {f & RV R 25 255 A AR graphic
cursor - SRIZEEIEE 256 bytes o

11b : FHEECIER > 22 64x12 bits Y SRAM - [K B MPU &%
A 8bit » RNIFAEEEEE AL - HUA low 4 bit flFEEIEE A
RAM « 57 #% (i SO TR AG i HIL - (S0 2 7R S 48 5 128 bytes o

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]. fEREERIHIFRAET » ATLAEAHEE R A -
i

a. Image data in SDRAM: £ MPU |/F & &% E £ 8/16-bits »
A LLEeE E#5Em RIW image BRHE S o Aa%E B =Y E 6
B E AR R E -

b. Pattern data for BTE operation in SDRAM: £% MPU I/[F &
[ 3 E Ry 8/16-bits » w] DLEE F &N RIW image BERHEZ - i
JE EBRIE Y ] R B E AR E - TR e RIS BT K
[ e e a o By 8x8 B 16x16 {53 -

c. User-characters in SDRAM: 2% MPU IIF BEEXTE 5
701 8/16-bits - TLAFE I RIW image ZRHE - I HECERE | T RW
By linear fE= -

d. Character code: Hgefi= MPU &H}Y low 8-bits - (A 3
DB essl s i =G B T iy 2byes - Rt A high bytes-
FREDEETR - FHE<8000h 5« FHE>=8000h fy 27
= o

e. Gamma table data: HEERZ MPU &Y low 8-bits - [
53 JH % 7 “Select Gamma table ([3Ch] Bit6-5)" & [ /N & HY
Gamma table’s firtit5 T #es » 288 REFIMGHET T2 ARVE{E - (EH
FIEZES A 256 bytes ERIFIRCIEAG T

f. Graphic Cursor RAM data: H#EH MPU Y low 8-bits &t}
BVERETE “Select Graphic Cursor sets” Bi{722 L%k Graphic
Cursor RAM fir ik H#Es » MG FHET R ARYED(E -
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Bit Description Default Access

g. Color palette RAM data: HEER:S MPU &= AR low 8-bits &
o (& B ESTE Color palette RAM (64x12) H#H4E5 T 128
byte fyER > A6 HAER A BRI fEs Lt -

Read Function : Memory Read Data

(S FHEEEGC IS RS ERIINAE - RVHERE REG[O3h][1:0] » 752 (s FH 2
EERREAIRE » RIVAIE R EE PRI E R T -

g 1 WIRAE read ZEEEHUNEIRIALHEER} - BN HEERE 22
] RRZBEEES —(E3EE R ER - mEEEREZ 2
FARTEN - [0 (RS B i SO IR RS I SR sEHUIRE -
&2 FmEFEIRCE o EEUERHZ DL 4 bytes fiURs EERY -

&3 MAREHEEE B A Fai il EEZRE&EE
FIE] SDRAM - JINPEE(sE I & g% Stz RA8889 1y core task
busy JEFLE SRR B EIRRE » & REEA n S fF sk -
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20.3 PLL 4HRE®{Ess
PAGEO REG[05h] SCLK PLL Control Register 1 (PPLLC1)

Bit Description Default Access
7 R 0 RW
6 NA 0 RO

SCLK extra divider
xx1b: & 16 -

5.3 000b: g 1l- 0 RW
010b: B 2 -

100b: [ 4 -

110b: % 8 -

SCLK PLLDIVK][1:0]
SCLK PLL A
o1 00b: fR1 - 2 RW
0lb: g2 -

10b: fx 4 -

11b: % 8-
SCLK PLLDIVM

PCLK PLL Pre-driver parameter.

0 0 RW
Ob: f&1-
1b: g2 -
PAGEO REG[06h] SCLK PLL Control Register 2 (PPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
5.0 SCLK PLLD/I\VN[;%:O] X . 17h RW
SCLK PLL #j A8 > SU{AEAE 163« (BfE 0 ZAEIE) -
*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
2-1 0ob: i 1 - 1 RW
) 0lb: & 2 -
10b: f& 4 -
11b: & 8-
MCLK PLLDIVM
0 MCLK PLL Pre-driver parameter. 0 RW
Ob: B 1-
1b: & 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 PLLDIVI\i[S:O] L 1Dh RW
MCLK PLL#i A28 > BUEEZAE 1~63 - (HfH 0 ZEE1EAY) -
*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 A8
21 00b: fg 1 - > RW
0lb: f& 2-
10b: [ 4 -
11b: & 8-
CCLK PLLDIVM
0 CCLK PLL Pre-driver parameter. 0 RW
Ob: g 1-
1b: g 2-
PAGEO REG[OAh] CCLK PLL Control Register 2 (SPLLC2)
Bit Description Default Access
7-6 NA 0 RO
5.0 CCLK PLLDIVNI[5:0] 2Ah RW
CCLK PLLigg A28 - BETERZAE 1~63 - (HE O ZEEILAY) -

*CCLK is used by core’s clock
RA8889 HII k& H OSC K NHIHY xCLK PLL BEREEEAAY o LU ARG &
(Fin govsonmy J< (xPLLDIVN +1)

xCLK = XPLLDIVK
2
i
1. HAE PLL BEEARS » PLL (Y84 RELNEE -
2. Y15 REG[O5h]~REG[OAN]#7% E » ANV A &R 54 PLL #HHAEE - 2 (EIFfE lock time (< 30us) -
3. i AKY OSC #ER(FN) AT S NHEfELAYEIE - 3 H PLLDIVM B Fin AU FELL T
10MHz < Fin <15MHz
&
< Fin <
10MHz < W <40MHz

Fin
4. 1 AR A R FVCO=WX(PLLDIVN +1) WEBE BT 250 MHz o {52 208/ A

500MHz - st 250MHz < Fvco < 500MHz
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20.4 RS

T R fF 25 & “Interrupt Enable” ~ “Interrupt Event Flag” B2 "Mask Interrupt Flag” ®{£zs -

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 .

interrupt enable *
1 -- mask 4‘3—L
interrupt maskD o
. interrupt fla
interrupt event

Figure 20-1

3

PAGEO REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 D OEREE o 0 RW
10 BEE -

External Interrupt input (XPS[0] pin) Enable
6 0: ZEAE o 0 RW
10 BEE -

IIC Master Interrupt Enable
5 0: ZERE o 0 RW
10 BYEE -

Vsync time base interrupt Enable Bit
0: ZEgE i -

1. BrREHEr -

This interrupt event may provide the host processor with Vsync
signal information for tearing effect.
Key Scan Interrupt Enable Bit

3 0: ZERE-PE - 0 RW
1 FEETET -

Serial flash DMA Complete | Draw task finished | BTE Process
Complete etc. Interrupt Enable

0: ZpErr -

1 FEETET -
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Bit Description Default | Access

PWM timer 1 Interrupt Enable Bit
1 - BERE R o 0 RW

- >RHE
1 FeRErPER -
PWM timer O Interrupt Enable Bit
0 : ZERErhE - 0 RW
10 FeREPER -

PAGEO REG[OCh] Interrupt Event Flag Register (INTF)
* ANERE A EE T - (B EEE M FEEl A Tl HITERE B AR SPI master jIREEEf (725
Hy-PETEE REG[BAh] -

Bit Description Default Access
Wakeup/resume Interrupt flag

Write Function = Wakeup/resume Interrupt Clear Bit
0: fEEh{E

7 1. J&5f% Wakeup/resume fHETHEE o 0 RW
Read Function @*Wakeup/resume Interrupt Status
0: J87H Wakeup/resume FHEfE4: -

1: Wakeup/resume E4: -
External Interrupt input (XPS[0] pin) flag

Write Function = XPS[0] pin edge Interrupt Clear Bit
0: feEf{F -

6 1: 5Pk XPS[0] rhETHiE - 0 RW
Read Function = XPS[0] pin Interrupt Status
0: J2H XPS[0] FErEL -

1: XPS[0] frEA: -

IIC master Interrupt flag

Write Function=>» |[IC master Interrupt Clear Bit
O: fEEh(E -

5 1: 35 1IC master tHEffERE - 0 RW
Read Function =» IIC master Interrupt Status

0: A IIC master HiELE -
1: IC master hfEFE4 -

Vsync Time base interrupt flag

Write Function =»Vsync Interrupt Clear Bit
0: fEEh{E -

4 1: JBPR vsync HHETIEIT - 0 RW
Read Function = Vsync Interrupt Status
0: JZF vsync HEFES: -

1: F vsync FEES -
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Bit Description

Default Access

Xvsync 1
LCD Panel Digital Interface

xnintr

MPU Interrupt actve low(03h) '

vsync_flag

4|—._| ! Clear the interrupt , when vsync Interrupt Clear Bit = 1(Write Function)
1]
L

Interrupt Event Flag Register(0Ch)

k< >

Interrupt happens , when vsync Interrupt Status = 1(Read Function)

*if xvsync is low active.

Key Scan Interrupt flag

0: fEHEIFE -
3 1. & Key Scan i -

0: }4F Key Scan HEE4S: -
1: 75 Key Scan HFELE -

Read Function =»Key Scan Interrupt Status

Write Function=»Key Scan Interrupt Clear Bit

Process Complete etc. Interrupt flag
Write Function=>» Interrupt Clear Bit
, | O fEEE

10 JERR P ERERE -

Read Function=»Interrupt Status

0: A TEEL -
1 FlEnEs -

Serial flash DMA Complete | Draw task finished | BTE

PWM 1 timer Interrupt flag

Write Function=»Interrupt Clear Bit
0: fdEf{E -

1 1o 3%k PWML S -

Read Function=Interrupt Status

0: J2H PWM1 HhfgrEs -
1: A PWM1 b -

PWM 0 timer Interrupt flag

Write Function=»Interrupt Clear Bit
O: fEEhfE -

0 1o 3R PWMO HEfHHEHE -

Read Function=Interrupt Status

0: ;475 PWMO fE4: -
1: 5 PWMO thrFE4: -
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PAGEO REG[0Dh] Mask Interrupt Flag Register (MINTFR)

ok QNSRE I R TR - A RA8889 &ttt ETas MPU » T MPU R R 2 K & o BT A
(Interrupt Flag) ° {E/Z4NIR{E A R ALt P A ¢ A Hi s A0 MPU R & s i - (572 MPU mILUZE
A P ET A DS HI R B E A -

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: A= o 0 RW
1 3EE -

Mask External Interrupt (XPS[0] pin) Flag
6 0: IS o 0 RW
1 T -

Mask IIC Master Interrupt Flag
5 0: NS o 0 RW
1 T -

Mask Vsync time base interrupt Flag
4 0: FHEE o 0 RW
1 T -

Mask Key Scan Interrupt Flag
3 0: K= o 0 RW
1 T -

Mask Serial flash DMA Complete | Draw task finished | BTE

Process Complete etc. Interrupt Flag

2 0 RW
0: RIEE -
1. R -
Mask PWM timer 1 Interrupt Flag

1 0: RiEE o 0 RW
1. R -
Mask PWM timer O Interrupt Flag

0 0: “RIEE o 0 RW
1. fEEE -

PAGEOQO REG[OEh] 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: $EFFEERHEAE -
L PRI -
*UETE XPDAT sk GPIO TjgE » I tA HES -
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Bit Description Default Access
GPIO-E[7:0] Pull- high Enable (XPDAT[12:10, 7:3])

0: fESt-eEfHERE -

10 FETTEEPH AL -

* HUEAE XPDAT #iassk GPIO TgE @ It A AR -
GPIO-D[7:0] Pull- high Enable (XPDAT[18, 2, 17, 16, 9, 8,
1,0D)

3 0: #EFIeEfHERE - 0 RW
1t $ETHERPHERE -

* A 1E XPDAT %% GPIO ThgE » i cA AEE -
GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCSO0, XMISO,
XMOSI , XSCK)

0: $ES-eEfHERE -

1 FET e PHEAE -

XDB[15:8] Pull- high Enable

1 0: $EFIeEEfH AR - 0 RW
1 FET e PH AL -
XDB[7:0] Pull- high Enable
0 | 0 $RFHEIIEE - 0 RW
L: T EIHEEE -

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 BERZ&M1EDS

0,0)

(HDWR)

(VDHR)

(PWDULX,.PWDULY)

PAGEO REG[10h] Main/PIP Window Control Register (MPWCTR)

DISPLAY WINDOWS(PANEL)

Figure 20-2 : LCD Display

Main Image Start Address

(MISA)

Main Window Upper-Left corner
X-coordinates (MWULX)
Main Window Upper-Left corner
Y-coordinates (MWULY)

Vertical Display Windows Height

(VDHR)

PIP Image Start Address

<_.\

(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
0:PIP 1 Z4E -
1:PIP1 5t -

PIP 1 ik iEfE PIP 2 g5 2 - -

PIP 2 window Enable/Disable
0:PIP 2 Zt4E -
1:PIP2 5t -

PIP 1 WiEkigfE PIP 2 g2 I -

S) NA
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Bit Description Default Access

Select Configure PIP 1 or 2 Window’s parameters

PIP REV2HEE « 2k - IRk - BgRAE - BURER -
4 REERE ~ REEE - REsE - 0 RW
0: A LIFEE PIP 1 A8 -

1: A[LIEESE PIP 2 HS 8 -

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: £7gE XVSYNC, XHSYNC, XDE - 0 RW
1: DE Mode: 27 XDE Z{HE° XVSYNC-XHSYNC &HERAE -

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 f -
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 #il XPDAT Z&7 XPCLK
A -

HPCLK t £ £ f £ £ f f £ £

*DE

HPDAT

1: XPDAT, XDE, XHSYNC - Panel #[{H{ XPDAT £ PCLK F[&4%-
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Bit Description Default Access

HPCLK t ¥ i t t 1 i t ¥
XDE

XPDAT

Display ON/OFF
6 Ob: BUREARA - 0 RW
1b: BURBERL

Display Test Color Bar
5 Ob: ZE4E 0 RW

>RHE °
1b: BHEE -
HDIR
TR 717
0: &5 G
1: fEEEE
VDIR
 EL A 7 5]
0: & EEIT
1: ErgElE
Parallel XPDAT[23:0] Output Sequence
000b : RGB -
001b : RBG -
010b: GRB -
2.0 011b: GBR - 0 BW
100b : BRG -
101b : BGR -
110b : JxfE -
111b: EHHERRE (REFERER 0 (RE) 1 (HE) 55
JE5% REG[13h] bit2 XPDAT IDLE STATE

PAGEOQO REG[13h] Panel Scan Clock and Data Setting Register (PCSR)
Bit Description Default Access

XHSYNC Polarity
7 0:Low EhfE - 0 RW
1: High Ej{E -
XVSYNC Polarity
6 0:Low EjfE - 0 RW
1: High Eh{E -
XDE Polarity
5 0 : High #jfE - 0 RW
1:Low HEfE o
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Bit Description Default Access

XDE IDLE STATE
(in power saving mode or DISPLAY OFF)

4 0 RW
0 : Pin “DE” 5 £ low o
1: Pin “DE” g & high -
XPCLK IDLE STATE

3 (in power saving mode or DISPLAY OFF) 0 RW

0 : Pin “PCLK” gt £ low -

1: Pin “PCLK” #H & 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]" i & low o

1 : Pins “PDAT[23:0]" & & high -
XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF )

1 i 1 RW
0 : Pin “HSYNC” it £ low o
1: Pin “HSYNC” #jH & high -
XVSYNC IDLE STATE

0 (in power saving mode or DISPLAY OFF ) 1 RW

0 : Pin “VSYNC"#i5itH & low -
1: Pin “VSYNC”#iH! & 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)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Horizontal Display Width Setting Bit[7:0]
S s R /K PRUR T ERE - HASEAVHY LCD B &y 8
7-0 GER Ry — BTN - 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
KPR AR i) DU 2048 B3 -
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]
BEE a8 Ry /KPR R R IGERTH > (8 I E B m /KPR IR
3-0 Ry 8 HIFEHLE - S EAHFREIAENTE R 1 (85 - 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
KPR B AR ] DU A 2048 B3 -
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]
PR R R K IR B R B - 5 (B {75452 T horizontal
4-0 non-display BY#HEf - Ktk X #54% & 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]
BEEFFEs R KOV IR Sk i8I (back porch)HYFRERTH - 4 H #e
3-0 MEEA SYNC =y aEs b FEECENAAARAIZ L 1-pixel 06h RW
FyBAAL -
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
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PAGEO REG[18h] HSYNC Start Position Register (HSTR)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
HSYNC Start Position[4:0]
IEE 215 E HSYNC myBiafirth » HatEAUianih B EURE
4-0 H45 SRS R BE S BE4A7E 4= HSYNC HRSREEE - A R AR 1Fh RW
fir £y 8-pixel » X #if# By front porch -
HSYNC Start Position or Front porch (pixels) = (HSTR + 1)x8
PAGEO 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 AyEH e - 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 I fres B E RIS E (DL Line Rys %) » Hat&E=aT: DFh RW
Vertical Display Height (Line) = VDHR + 1
PAGEOQO 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 EETEEs R iE E AN = FE (DA Line By fE) » HEtE=0T: 01h 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 IR es Ry e EIERUR AR - HatE T 15h RW
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 IR e Ry e EIERUR AR - HatE T 0 RW
Vertical Non-Display Period (Line) = (VNDR + 1)
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PAGEO REG[1Eh] VSYNC Start Position Register (VSTR)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
VSYNC Start Position[7:0]

20 VSYNC HyEAE{ILALE AN SIS RIS EIRIEH VSYNCHY | (o RW
E}}ﬁzﬁgﬁ °
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 HR{EHEE: 0 RW
VSYNC Pulse Width(Line) = (VPWR + 1)

2 THEAVEFZ 20h~3Bh ZBEE{R K LSB 5] MSB - 5%k fEE % E Main Image Start Address » it
WEFER b 20h %1 23h > YA E LSB[20h] 5% MSB[23h] » & REG[23h] #%5 A% - RA8889 7

@ REG[20h]~REG[23h] HYEREINEHEFas ] -

PAGEOQO REG[20h] Main Image Start Address 0 (MISAQ)

Bit Description Default Access
7. Main IrT1age Start Addre-ss[7:2] | 0 RW
NEAERS 4 B4k - S Bit[1:0] 1 RABB8O thiElE 5 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]
7.0 | P EE- _ 0 RW
WIHBER: 4 BFR - MIW Bit [1:0] FEAEBIEE R O -
EEEEEENVGEE - SERAES 8188 (1% -
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PAGEQ REG[25h] Main Image Width 1 (MIW1)

RA8889

Character/Graphic TFT LCD Controller

B g& -
SOE [E#EE 0 3 8191 -

Bit Description Default Access
7-5 NA NA NA
Main Image Width [12:8]
40 | P EEC 0 RW
WHREME 4 BERR -
EEEEEENEERE - SERNER 8188 54 -
PAGEO REG[26h] Main Window Upper-Left corner X-coordinates 0 (MWULXO0)
Bit Description Default Access
Main Window Upper-Left corner X-coordinates [7:2]
FES Main Image J# 1
7-2 A B 0 RW
WEEEERS 4 856 - MWULX Bit [L:0]4E A 30 E 5107 «
X-BiFEfE+Horizontal display width R~ gE A7 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]
FESE Main Image J#1E o
4-0 B 0 RwW
WHBERE: 4 BEBR -
X-filiFEfE+Horizontal display width R~ g5 K5~ 8188 -
PAGEOQ REG[28h] Main Window Upper-Left corner Y-coordinates 0 (MWULYO0)
Bit Description Default Access
Main Window Upper-Left corner Y-coordinates [7:0]
éE; i AR o
7.0 igﬁ% Main Image [ f& 0 RW
B && -
LR EHE S 0 21 8191 -
PAGEO 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]
40 H£7%% Main Image JFEFE o 0 RW
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PAGEO REG[2Ah] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 0 (PWDULXO0)

Bit

Description

Default

Access

7-2

PIP Window Display Upper-Left corner X-coordinates [7:2]
522 Main Window JEEAE -

B BE -

W/HHREWY 4 #PR - PWDULX Bit [1:0] JESEIE R O
X-BhFEAZEEZ B/ NFY horizontal display width -

FR{E REG[10h] (Select Configure PIP 1 or 2 Window) 28 > i&
{5 EAERF R AHRR PIP Iy BE -

RwW

1-0

NA

0

RO

PAGEO REG[2Bh] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 1 (PWDULX1)

X-Efi FEAE fE 2% 55/ NFY horizontal display width -
FR{E REG[10h] (Select Configure PIP 1 or 2 Window) £ > i

(S EAERE Ry R PIP HYZBUE -

Bit Description Default Access
7-5 NA 0 RO
PIP Window Display Upper-Left corner X-coordinates [12:8]
522 Main Window JEEAE -
B & -
4-0 DVESEREY 4 #4F - PWDULX Bit [1:0] AIEBEE A O - 0 RW

PAGEO REG[2Ch] PIP 1 or 2 Window Display Upper-Left corner Y-coordinates 0 (PWDULYO0)

Y-l EE AR E 2% B NFA vertical display width -
fR#% REG[10h] (Select Configure PIP 1 or 2 Window)£:8; » 35

B R AHER PIP BY28E -

Bit Description Default Access
PIP Window Display Upper-Left corner Y-coordinates [7:0]
55222 Main Window JEEAE -

7.0 B = - 0 RW

PAGEQ REG[2Dh] PIP 1 or 2 Window Display Upper-Left corner Y-coordinates 1 (PWDULY1)

Y-l FE AR 2% B/ N vertical display width -
FR4% REG[10h] (Select Configure PIP 1 or 2 Window) £:#4 > i5

(ESCE B Ry HRR PIP HYSBUE

Bit Description Default Access
7-5 NA 0 RO
PIP Window Display Upper-Left corner Y-coordinates [12:8]
5222 Main Window JEEAE -
4-0 B g& - 0 RW
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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]
7.2 #R#% REG[10h] (Select Configure PIP 1 or 2 Window) £ » i& 0 RW
{EEE B R AERE PIP V2 8UE -
WVEZRER: 4 BERR - Bit [1:0] PYBBRELES O -
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 FR$#E REG[10h] (Select Configure PIP 1 or 2 Window) &% - i3 0 RW
(EESE (B A R R PIP B2 BUE -
PAGEOQO REG[30h] PIP 1 or 2 Image Start Address 2 (PISA2)
Bit Description Default Access
PIP Image Start Address [23:16]
7-0 FR$#E REG[10h] (Select Configure PIP 1 or 2 Window) £ ig 0 RW
(EESE (B A R AR PIP B2 BE -
PAGEOQO REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access
PIP Image Start Address [31:24]
7-0 FR$E REG[10h] (Select Configure PIP 1 or 2 Window) &8 i& 0 RW
(&35 EAER R AH A PIP Ay BUE -
PAGEO REG[32h] PIP 1 or 2 Image Width 0 (PIWO0)
Bit Description Default Access
PIP Image Width [7:2]
B & -
WEEERE W 4 BB - PIW Bit [L:0] AEREER O -
7-2 EEBEEYHE FGgRE - 0 RW
= {EE S % ZE /NS horizontal display width o
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) £ > i5
(&R E (B A Ry R PIP BV 2 BUE -
1-0 NA 0 RO
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Bit

PAGEQ REG[33h] PIP 1 or 2 Image Width 1 (PIW1)

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Image Width [12:8]

B &£ -

WHREEREMY 4 BEFR - PIW Bit [1:0] AE(EE S O
EEEEEYHE FAVGRE -

75 ([ B S FEEZ L/ NFA horizontal display width -

FR#Z REG[10h] (Select Configure PIP 1 or 2 Window) £ - 15
(&35 EAEURE R H A PIP Y B -

RW

PAGEO REG[34h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 0 (PWIU

LX0)

Bit

Description

Default

Access

PIP 1 or 2 Window Image Upper-Left corner X-coordinates
[7:0]

#2°% PIP Image JEfE -

Bl &= -

WVESEREWY 4 B4 o PWIULX Bit [1:0] PEBEE & O -

X-Hf FEAE+ PIP image width WAHB/NFAEE Y 8188 -

FR#2 REG[10h] (Select Configure PIP 1 or 2 Window) £:8f - iE
(e e (B s R iR PIP Y 8(E -

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 JEE o

B &R -

WVEBEREWE 4 B4F - PWIULX Bit [1:0] PEBEE & O ©

X-#f FEFE+ PIP image width QAEBEL/NAEE A 8188 -

fR#% REG[10h] (Select Configure PIP 1 or 2 Window) £ - i&
(EHOE B R HER PIP HYSEUE -

RwW

PAGEOQ REG[36h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates (PWIULYQ)

Bit

Description

Default

Access

PIP Windows Display Upper-Left corner Y-coordinates [7:0]
FESE PIP Image JFEfZ -

BRfi B -

Y-ififi 1+ PIP window height pMEZE/NAEEERY 8191 »

FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £:8f > 15
(135 (K Ryt BE PIP AV 2 E(E -

RW

RAIO TECHNOLOGY INC.

186/255

www.raio.com.tw




RAIO"

Character/Graphic TFT LCD Controller

RA8889

PAGEO REG[37h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates 1 (PWIULY1)

FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £:8f > 15
{55 E 1B Ry HEE PIP By 8E -

Bit Description Default Access
7-5 NA 0 RO
PIP Windows Image Upper-Left corner Y-coordinates [12:8]
iH27%5 PIP Image JEfE -
a0 | M 0 AW
Y-y FEfE+ PIP window height WVEZ/NAECE RS 8191 -
FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ > i2
(ElE% EAE R Ry AHRE PIP HY28UE -
PAGEO REG[38h] PIP 1 or 2 Window Width 0 (PWWO)
Bit Description Default Access
PIP Window Width [7:2]
B g& -
o | WETEH: 4 % - PWW BIt[1:0] WESEIE O - o W
EEFEZYHE LHGRERE - &AER 2044 &E -
FR#E REG[10h] (Select Configure PIP 1 or 2 Window) 28§ iE
(ElE% EAE R Ry AHRE PIP BY28UE -
1-0 NA 0 RO
PAGEO REG[39h] PIP 1 or 2 Window Width 1 (PWW1)
Bit Description Default Access
7-3 NA 0 RO
PIP Window Width [10:8]
B =R -
2-0 WHEREW: 4 PR - E(EB(EEYE ERVGERE - 0 RW
RA[EE 2044 B -
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) 2% 15
(ElEEAE R Ry HERE PIP BY28UE -
PAGEO REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO)
Bit Description Default Access
PIP Window Height [7:0]
B =R -
7-0 EHBEEYHE LG RE - &KER 2047 BE - 0 RW
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PAGEO REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)
Bit Description Default Access
7-3 NA 0 RO
PIP Window Height [10:8]
B && -

2-0 | EERERYE FGEE - RAEE 2047 §3% - 0 RW
fE4% REG[10h] (Select Configure PIP 1 or 2 Window) £ - i&

(EHCEE R HEE PIP HYSEUE -

it : PIP RGBS BGEAA B /K T RZLL 8 [BEG R TE » = a7 RayEEHTERZE 1 (F line -
i LIHAVE{Fes 20h~3Bh FR2(KH LSB 5 E| MSB A & 4% -

R FMEEE S E Main Image Start Address » L E7 /7S Bkl 20h 1] 23h » ERK A LSB[20h] &5
MSB[23h] - & REG[23h] #5535 Al - RA8B889 I &k REG[20h]~REG[23h] MEEIERFINE & fFasT -
PAGEQ REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)

Bit Description Default Access

Gamma correction Enable

. ARBE
7 0: e 0 RW

10 0HE -
Gamma correction is the last output stage.

Gamma table select for MPU write gamma data
00b: EBEtafy Gamma table -

6-5 01b: 4%l Gamma table - 0 RW
10b: 4T/ Gamma table -
11b: NA -
Graphic Cursor Enable
4 0 : Graphic Cursor ZEgE o 0 RW

1 : Graphic Cursor ZEE -

Graphic Cursor Selection Bit
1 4 THEE R EEE 1 1 -
00b : Graphic Cursor Set 1 -
01b : Graphic Cursor Set 2 -
10b : Graphic Cursor Set 3 -
11b : Graphic Cursor Set 4 -
Text Cursor Enable

. NS
0: ?TEEI: °

1 1: BEE - 0 RW
ST E Y AR A A F RS e BRE - 52 [EI o ERE R B T
TRAE St = i S

Text Cursor Blinking Enable

0 0 - BReE 0 RW

- >=AE
1. 2gE -

3-2
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PAGEOQ REG[3Dh] Blink Time Control Register (BTCR)

Bit Description Default Access
Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame H%f °
. EA o
7.0 01h : 2 frames FF[] 0 RW
02h : 3 frames B[] o
FFh : 256 frames A%t -
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]
4o | T B B 07h RW
Zero-based HY#7 > BfH0" Fom 1 {EIGE -
£ | ETFIUHBORE » U & ERFHROR -
PAGEO 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 B BE - - 0 BW
Zero-based Hy#7 > BfH0" Fom 1 {EGE -
& . ETIUHIBORE; » SCFIR R & [FRF R IROK -
PAGEQ REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
70 Graphic Cursor Horizontal Location[7:0] 0 RW
55222 Main Window JFEAE -
PAGEOQ REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
40 Graphic Cursor Horizontal Location[12:8] 0 RW
#H 27 Main Window FERZ -
PAGEO REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
Graphic Cursor Vertical Location[7:0]
7-0 0 RW
55£:2% Main Window JFEAE -
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PAGEO REG[43h] Graphic Cursor Vertical Position Register 1 (GCVP1)

Bit Description Default Access
7-5 NA 0 RO
40 Graphic C-urso.r Vertical Location[12:8] 0 RW
#H£:7% Main Window FEFZ -
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] Page Switch
Bit Description Default Access
7-2 N/A 0 RW
1 Must be 0 0 RW
Page switch
0 0: page 0, /D> 256 {EHE {7254 & 0 RwW
1: page 1, #HAGHETSEI(Fasa2E
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PAGEO REG[50h] Canvas Start address 0 (CVSSADO)

Bit Description Default Access
7. Start address of Canyas [7:2]‘ ‘ 0 RW
IR EE (canvas) J2 linear f25{ » Al A] #7720
1-0 EE R 0 0 RO
PAGEO REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
7.0 Start address of Canyas [15:8\] \ 0 RW
WIRELE (canvas) J& linear 5z » R AT# 20 -
PAGEOQO REG[52h] Canvas Start address 2 (CVSSA2)
Bit Description Default Access
20 Start address of Canyas [23:1\6] \ 0 RW
WIRE[E (canvas) J& linear 5z » R AT# 20
PAGEOQO REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canyas [31:2\4] ‘ 0 RW
WA EE (canvas) 2 linear f55X » Al AT 4 20 -
PAGEO REG[54h] Canvas image width 0 (CVS_IMWTHO)
Bit Description Default Access
Canvas image width [7:2]
Z L bits EJE[E (Canvas) & fE -
7-2 B B3 0 2L 4 (EG 3R BT - 0 RW
PR3 -
WIHE[El (canvas) J& linear 25 » HITAT# 20 -
1-0 [EEE 0 0 RO
PAGEO 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
WIFEE (canvas) 2 linear 25 » Al AT #2H -

RAIO TECHNOLOGY INC.

191/255

www.raio.com.tw




RAIO"

RA8889

Character/Graphic TFT LCD Controller

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]
x5 i 7R o
7.0 DT}% Canvas image JFEf& 0 RW
B = -
WIREE (canvas) J2 linear 5 - AIIAT i 2 -
PAGEQ 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]
A:‘i; i AR o
40 igﬁ% Canvas image [JEf& 0 RW
B & -
WIRJEE (canvas) JZ linear fi=X - AllA]# 2K -
PAGEOQO REG[58h] Active Window Upper-Left corner Y-coordinates 0 (AWUL_YO0)
Bit Description Default Access
Active Window Upper-Left corner Y-coordinates [7:0]
=+ L5 i A FE o
2.0 ni;ﬁ% Canvas image JEf& 0 RW
B & -
WIREE (canvas) J2 linear 5 - AT 4 2 -
PAGEOQO 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]
4-0 F£:7% Canvas image JEfE o 0 RW
B & -
WIREE (canvas) J2 linear 5 - A A 4 2 -
PAGEOQO REG[5AN] Active Window Width 0 (AW WTHO)
Bit Description Default Access
Width of Active Window [7:0]
7.0 | LR 0 RW
EEEE Y LG RE -
WIRJKE (canvas) & linear iz » HIJAJ 420K -

RAIO TECHNOLOGY INC. 192/255

www.raio.com.tw




RA8889

Character/Graphic TFT LCD Controller

RAIO"

PAGEOQ REG[5Bh] Active Window Width 1 (AW_WTH1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Width of Active Window [12:8]

B & -

EEEEEYH ERIGERE -

WIREE (canvas) J2 linear K - AIIAT 4 2 -

RW

PAGEQ REG[5Ch] Active Window Height 0 (AW_HTO0)

Bit

Description

Default

Access

7-0

Height of Active Window [7:0]

B B -

EEBEEYHE FGgRRE -

WIREE (canvas) J2 linear 5 - AIIA[ 4 2 -

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]

B BE -

E{EEE Y FR G ERE -

WIERERE (canvas) 2 linear f&5 - AIIAT #7220 -

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 = (X-Y BEFEEHETTE) -
1: Linear f&={ -

RW

1-0

Canvas image’s color depth & memory R/W data width
In Block Mode:

00: 8bpp -

01: 16bpp

1x: 24bpp -

& . BEEREATE WL R —E G2k - R &
AR > B o] IEREd A -
In Linear Mode:

X0: 8-bit FLIEAGE AR °

X1: 16-bit =CIEREERHEE -

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:
sCiRReHYEER L IE [7:0]

EEfir: Byte »

7-0 0 RW
When Canvas In Block mode:

B /KL E 0 [7:0] -

£ Canvas image JEfE o

HA & -

i (ESE MR 2 AT P B E & Bl &5 (active window)fH Bf 251

PAGEOQ 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:
sUIRRSHYEE S AL [15:13] -

7-5 B A7: Byte o 0 RW
When Canvas In Block mode: NA

E5£:7% Canvas image JEEfE o

i &= -

Write: Set Graphic Read/Write position

When Canvas In Linear mode:

sUIEASHYRESS firah [12:8] -

4-0 Bi{fir: Byte -

When Canvas In Block mode:

B KL E 1 [12:8]

4% Canvas image JB#1E o

A &= -

it TEsE T ERs 2 R > F P HES E 4 & Bl 29 (active window) FHEH S8
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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:
SUIERSHYREE 7 [23:16]

7.0 | i Byte 0 RW
When Canvas In Block mode:

B EEEEE 0[7:0]

4 Canvas image JB#1E o

B g&F -

Z T E T eRs Z A > F P IES E 4 & 8l 29 (active window) FHEH S8

PAGEOQO 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:
SCIEAGHVEE R ML [31:29] -

7-5 B Byte » 0 RW
When Canvas In Block mode:NA
F£:7% Canvas image JBEfE o

B =& -

Write: Set Graphic Read/Write position

When Canvas In Linear mode:
SUIERSHYEESS Tkt [28:24] -
B A7 Byte ©

4-0 0 RW
When Canvas In Block mode:

Jel A E I E 1([12:8] -
475 Canvas image JEZ o

B = -
it FERCE S e 2 A > H P IESCE 4581 5 (active window) HH 2%

PAGEOQO REG[63h] Text Write X-coordinates Register 0 (F. CURX0)
Bit Description Default Access

Write: Set Text Write position
Read: Current Text Write position
Text Write X-coordinates [7:0]

B e E B ARK SR . -
4% Canvas image B o

B &= -

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
40 '\I;extLWnte X-coordlnate\s [12:8] 0 RW
R T AN TR -
%4 Canvas image JFEfE o
B g= -
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
7.0 '\r*extLWnte Y—coordmate-\s [7:0] 0 RW
BB E B AR B L E -
##F£% Canvas image B -
B & -
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

4-0 RW
B e E )R AV BRI E -
£ Canvas image JE&E o
B g -
PAGEO REG[67h] Draw Line / Triangle Control Register 0 (DCRO)
Bit Description Default Access

Draw Line / Triangle Start Signal
Write Function

0: {Fi-4&HE -

7 1: BHhaselE - 0 RW
Read Function
0: 4@El5ERK -
1: f@EHETH -

6 NA 0 RO
Fill function for Triangle Signal

5 0: fEEIEH o 0 RW
1: HER
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Bit Description Default Access
4-2 NA 0 RO
Draw Triangle or Line Select Signal
1 0: 4 - 0 RW
1:&=m-
0 Must set O 0 RO

PAGEO REG[68h] Draw Line/Square/Triangle Point 1 X-coordinates Register0 (DLHSRO)

B &= -
gE EEBUEPE o ARG R A AR (I B - iAAEE
&l ARORE A AT [E] RS A XSl Y- -

Bit Description Default Access
Draw Line/Triangle Point 1 X-coordinates [7:0]
Square diagonal Point 1 X-coordinates [7:0]
éiz i AKEE o

7.0 £ Canvas image FEE 0 RW

PAGEOQO REG[69h] Draw Line/Square/Triangle Point 1 X-coordinates Registerl (DLHSR1)

B &R -
et EWBUEIP - fUAEE B SRR AR — (B fLAREL
&l SRR A AT [E] RS A XSl Y- -

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]
A:‘i; i AR o
4-0 2% Canvas image & 0 RW

PAGEO REG[6Ah] Draw Line/Square/Triangle Point 1 Y-coordinates Regist

er0 (DLVSRO)

B &% -
gt ERBUEIP - fLAEE B SRR AR — (B fLAREL
&l SRR A AT [E] RS A XSl Y- -

Bit Description Default Access
Draw Line/Triangle Point 1 Y-coordinates [7:0]
Square diagonal Point 1 Y-coordinates [7:0]
éE; i AFE o

7.0 FH£:°% Canvas image FEE 0 RW
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PAGEO REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)

B g -
EE EEBUEIDI - RAGRE LA AURE A AR — L F - FEAAEE
&l R R A AT [F] AR X-fihe Y-

Bit Description Default Access
7-5 NA 0 RO
Draw Line/Triangle Point 1 Y-coordinates [12:8]
Square diagonal Point 1 Y-coordinates [12:8]
5 i g
4-0 FE£:% Canvas image JFEE 0 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 JEfE o

B BE -

EE L BEBUEIPNT o ARG RN AR E — (L E - 4R
L4 R B RN O [EIHGAE X-Hifi 5 Y- -

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]

E5£:7% Canvas image JEEfE o

B &= -

gt EEBURIPEY o EEAGREBIAE BN PR — (7 B o EEAGEE
B SRR A B [E] AR Xl Y- -

RW

PAGEO REG[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Regist

er0 (DLVERO)

B BE -
gt L EBUEIPNG o REIAREEAE AR TR R — (L E - AR

Bit Description Default Access
Draw Line/Triangle Point 2 Y-coordinates [7:0]
Square diagonal Point 2 Y-coordinates [7:0]
=k 5 i AAE o

7.0 F £+ Canvas image FEE 0 RW

BAE RO RN o] [E] AR X-hiEh Y- -
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RA8889

Character/Graphic TFT LCD Controller

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]
4-0 % £% Canvas image JFEfE o 0 RW
B Bg& -
EE L BEBUEIPNT o RAREAS RN AR E — (L E - AR
ELGS FORE A AT (S X-Bie Y- -
PAGEO REG[70h] Draw Triangle Point 3 X-coordinates Register 0 (DTPHO)
Bit Description Default Access
Draw Triangle Point 3 X-coordinates [7:0]
7-0 $:5% Canvas image JEfE - 0 RW
B gF -
PAGEO 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 5% Canvas image JEHE - 0 RW
B gF -
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 4% Canvas image JEHE - 0 RW
i gF -
PAGEOQO 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 5% Canvas image JEHE - 0 RW
B g=F -
FREE BN = AR = REE
1. (EWEESGELES -
2. =HEEGEH—EE -
PAGEO REG[74h — 75h] RESERVED
Bit Description Default Access
7-0 NA 0 RO
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PAGEO REG[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Draw Circle / Ellipse / Square /Circle Square Start Signal
Write Function
0: {Fi-4@hE -

7 1: FigndglE - 0 RW
Read Function
0: 4@E5EH -
1: fgEAETH -
Fill the Circle / Ellipse / Square / Circle Square Signal

6 0: HEEE - 0 RW
1 S o
Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
Select

5.4 00 : E[E/ff5El(Circle / Ellipse) - 0 RW
01 : Z[5/gh%5(Circle / Ellipse Curve) -
10 : E5EE (Square) -
11 : ZEA%EF(Circle Square) -

3-2 NA 0 RO
Draw Circle / Ellipse Curve Part Select(DECP)
00: A~ 4R (Ellipse Curve) o

1-0 01: /£ _FJ7if4R(Ellipse Curve) ° 0 RW
10: 5 F 4R (Ellipse Curve) o
11: A~ A 4R (Elipse Curve) o

(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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Character/Graphic TFT LCD Controller

RAIO"

RAIO TECHNOLOGY INC.

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

PAGEOQ REG[77h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL AO0)

5 [EIFR Z e R (major) JE(minor) iitH<

Bit Description Default Access
Draw Circle/Ellipse/Circle Square Major radius [7:0]
7-0 BEfT 2 - 0 RW

PAGEOQO REG[78h] Draw Circle/Ellipse/Circle Square Major radius Setting R

egister (ELL_A1)

B FE e E(major) & (minor) #iiFHE -

Bit Description Default Access

7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Major radius [12:8]

4-0 BEAL EE - 0 RW

201/255
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Character/Graphic TFT LCD Controller

PAGEO REG[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL_BO)

Bit Description Default Access

Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 BEfL B 0 RW
= E|7F HEIER(major) K (minor) HiifH% -

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]
40 | Efn g% 0 RW
HEFT R E E(major) F(minor) #fifHS -

PAGEOQO 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 $:5% Canvas image JEfE - 0 RW

B gF -
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

40 | [12:8] 0 RW
4% Canvas image J#1Z o
A &= -

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 5% Canvas image JEHE - 0 RwW

B = -
PAGEO 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

4-0 [12:8] 0 RW
4% Canvas image JB#1E o
B &E -
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Character/Graphic TFT LCD Controller

20.7 WRERBIZRIE S

PAGEO REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register

7-0 | prwrEes s Timer O J Timer 1 1 prescaler ff - 0 RW
FHAFE “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] fijth Z 45 (Scan FIFO pop $&RRE0EECLIR
RefFHU B E) -

3-2 10: XPWM[1] #HiPWM 5HEEs LA IPE0EPWM 5HELE50 1Y 0 RW
[ZAHK P (dead zone ECAE)

11: XPWM[1] ##toscillator Bk °

WIFXTEST[O] Ayhigh AUXPWMIL] 7 & /2 58 i e AR A -
XPWMIO] pin function control

0X: XPWMI[0] £GPIO-C[7]

1-0 0 RW
10: XPWM[0] #HPWM ST8320 -
11: XPWMIO] #irtH S8 AIK

PAGEOQ REG[86h] PWM Configuration Register (PCFGR)

Bit Description Default Access

7 NA 0 RO
PWM Timer 1 output inverter on/off

6 g‘,'%j%%légﬁﬁﬁ%@ﬁ*E ° 0 RW

0= SZAHRARH
1 = PWMI1SAHBHEL -

PWM Timer 1 auto reload on/off
5 Eﬁ‘%’l%ﬁl%?ﬁ—géﬂiﬁ ° 1 RW

0= EE%% (one-shot) »

1= AEE (BEEH) -
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Bit Description Default Access

PWM Timer 1 start/stop

s BRI -

0= {Fik-

1= [ -

- ENEER (HEEH) - EHEEZEFEIEPWM ST8Es - Al
JHES0 -

—-1EEL%E (One-shot) Thaerh - ={Ebit & HEHER: -

{5 F 2 T DAEEAUE ([Ebit - DUFSHIPWMX TR E ik -
PWM Timer 0 Dead-Zone enable

Determine the Dead-Zone operation -

— Akab
0= ZgE -

1= 05E -

PWM Timer 0 output inverter on/off

FHEER0 Ay S A -

0 = SZAHRAEA -

1=PWMO HJRZAHH -

PWM Timer 0 auto reload on/off

STH#ES0 7Y H EhEE G R RARS

0= Ei%¥Z (One-shot) -

1= AEE (BBIE) -

PWM Timer O start/stop

FH#Es0 HYBHIREYS 1L -

0= {Fik -

1= Fita -

- EWEMEZ (BEhEH) - (EHEEZZEE EPWM 5H8Es - A
e = lEbit f50

-- f£5%8 (One-shot) &= - & {EbitEr 5 BIH0ET: -
{2 T ASEAGEE bit > DUERR] PWMX 28T g 2E 1k -

0 RW

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 HIEFE » DIstHEs 0 AV AT —(# 1 0 RW
{5 Dead-Zone Fy—({& BEA7 IR R o
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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
S0 | FLEGEE O EfERMEILE 16bits  HABBEI A EERO | AW
ErFast(E - W HAE PWM 58 0 SAHRBARATE T - PWMO 5
tHi R high -
PAGEOQ REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description Default Access
Timer 0 compare buffer register --- High Byte
S | RSN O WITEERMASEIE 16bits » MEHBEER T MR O | AW
ErfFasi{E - W BAE PWM ST8ES 0 SARRBARATE M T » PWMO it
& high -
PAGEO REG[8Ah] Timer 0 count buffer register [TCNTBOL]
Bit Description Default Access
Timer O count buffer register --- Low Byte
2.0 | BrBeEE O W53t 16bit- E T BEs 5t O - i H reload_en 0 RW
EEEERIIEN T PWM & S+ B8k & O B frasiE it Eas e
& PWM Bias T8 - o] LAE IS (8 7 a5 a8 0] H piays T 8UE -
PAGEO REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description Default Access
Timer O count buffer register --- High Byte
2o | ATEEEr O WFESAEILA 16bit. HETHESS 0 - H reload_en 0 RW
EEEEHIENT  PWM & S+ ek O BifrasiE E It Eas e
& PWM Batha 8% » nl DUE S IS ([ 725 38 (0] H giAyE T 8uE -
PAGEO REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description Default Access
Timer 1 compare buffer register --- Low Byte
S0 | ECEEEE L EERMILE 16bits - MR MBENE RERL | W
EfFasi(E M BAE PWM SHEES 1 RARRBAEATE T - PWMO it
& high -
PAGEO REG[8Dh] Timer 1 compare buffer register [TCMPB1H]
Bit Description Default Access
Timer 1 compare buffer register --- High Byte
2.0 ELicdk(ly 1 Bi7 a2 16bits - E BRI B0 N LR 1 0 RW
EFes{E - W BAE PWM STELES 1 SARRAEATE T - PWMO it
/% 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

ST EGEE 1 F a4 3taT 16bit- Eat BiasF ik 08 I H reload_en
EEGERIEILT  PWM S s skt Bk Er 1 e esiyEFEH EEst -
& PWM Bdas 8% - v DUE S S (7 e 0] 5 pirys HEUE -

PAGEO REG[8Fh] Timer 1 count buffer register [TCNTB1H]
Bit Description Default Access

Timer 1 count buffer register --- High Byte

ST EGRE 1 F a4 3taT 16bite Eat Bias Sk 08 I H reload_en
EEGERIREIL T PWM S s skt Bk Er 1 e esiyE 5 EEs T
& PWM Bt T8UL » m] DUE i ([ 725380 H piivaHEuE -

7.0 RW
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20.8 WEHUHEHS[E (BTE) ZEHEHFS

PAGEOQ REG[90h] BTE Function Control Register 0 (BTE CTRLDO)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
BTE Function Enable / Status
Write
0: fmEEHIE
1:BTE Z(KE -
4 Read 0 RW
0:BTE HIE -
1:BTE Uk -
o % BTE FEER% - MPU ¥E[E (Canvas[ T/E1R%S]) sCiERen
FERURFA i 0ET -
3-1 NA 0 RO
PATTERN Format
0 0: 8X8 0 RW
1. 16X16
PAGEOQO 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 2t R 4iE%s » -tk BTE $#2/E ] DI4E & ROP HY#E(E -
(A 5EE 2.7)
Code Description
0000b 0 ( Blackness)
0001b ~S0 - ~Slor~(S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b S0 . ~S1
0101b ~S1
0110b S0NS1
0111b ~S0+~Slor~(SO-S1)
7-4 1000b SO - S1 0 RW
1001b ~(S07s1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b SO0+S1
1111b 1 ( Whiteness )
b. #4158 BTE #{EfE color expansion (08h / 09h / Eh / Fh) - H[iJ&¢
iEtk bits {EEFITE—FE MPU 55 ABEEERTYRLSE bit - MEE
T —EERE BTE MK LAE&ER - W HHAEH MPU
rHIREE AR - NI 2T 8-bits MPU 41 [ > HE{AEZZE O
F] 7 > F5EAE 16-bits MPU i | - AIEE R 0 F 15 -
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Bit Description Default Access
BTE Operation Code Bit[3:0]

RA8889 [y 2D BTE 5% - 35 A LIHR{E 13 BTE Hi(E - 2t
HRIEATLASE & ROP Thfk -

Code Description

MPU Write with ROP

S0: H MPU i A&

S1. HEllEREiRILE R -

D: £% ROP pygEilli 5 A HINsLBAS T -

0001b Reserved

Memory Copy with ROP

S0: HEtfEReiRItE R -

S1. HEllEREiRILE R -

D: £% ROP pygeilli 5 A HIVsLERE T -

0011b Reserved

MPU Write w/ chroma keying (w/o ROP)

SO: 1 MPU gy A&k} -

0100b 15 MPU &k} chroma key(background color ¥;{£
&)

B - SRS E s A BRETREY -
Memory Copy (move) w/ chroma keying (w/o
ROP)

0101p | SO M - W HFHEESL -

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

30 01106 | 50 gristsfesii s Pattern - 0 RW
Pattern Fill with chroma keying
SO0 &R}FE B Pattern ©
0111b BRI By

Y15 SO /Y data B chroma key (background color) 2H
ERER - ARSI AHECERT -

MPU Write w/ Color Expansion

1000b SO HYFRZAVE B E R MPU 55 A » BTE jRHEE S35
EREREBESE > WWHE ABRGERY -

MPU Write w/ Color Expansion and chroma
keying

SO AYEEHAEE (ERE MPU 5 A WSRO RAY

10010 i 1 g AR AT R AR R O -
HOBERER BT A - ZOE1E5 A 2T e th 6 2% (7
S -

1010b Memory Copy with opacity
S0, S1 & D: ACEs ) i s -
MPU Write with opacity
S0: B MPU i AER -

e R e R
D: %% Alpha blending #/F% A ElATsC ST «
Solid Fill

1100b | HUHE o B AR BRI - B A E
F Fre e -

1101b Reserved

Memory Copy w/ Color Expansion

S0 & D firjraCiEhs » ST REH -

SO B[R & /H % MPU B DMA | 8bpp 5X; 16bpp
BT A THE A GD RS -

1110b
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Bit Description Default Access
Memory Copy w/ Color Expansion and chroma
keying
S0 & D firjtaciEss - S1 R -
1111b SO Y B (i EE 7 48 MPU = DMA 1/, 8bpp 5% 16bpp
Hy ez TR A GRS -
WIS SO HIfir TTERI=0 Hil D N g ALEAIERL AR
SO HyfircER=1 ATERipT R EE A 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 = (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 {1 (8bpp) - 0 RW
01: 65k & (16bpp) -
1x: 16.7M & (24bpp) -
PAGEOQ 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
PAGEOQ 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
PAGEOQO REG[95h] Source 0 memory start address 2 (SO STR?2)
Bit Description Default Access
7-0 Source 0 memory start address [23:16] 0 RW
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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]
B B - 0 AW

7-2
NHEEREWY 4 #fR - SO_WTH Bit [1:0] AEREE £ O -
EEEREEYHE NG EE -
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]
HEfr: & - 0 RW
WHBEREW: 4 4Bk - SO_WTH Bit [1:0] WEBIEE A O
E(EEUE Y LG RE -

4-0

PAGEOQ REG[99h] Source 0 Window Upper-Left corner X-coordinates 0 (SO X0)
Bit Description Default Access

Source 0 Window Upper-Left corner X-coordinates [7:0] 0 RW

7-0
LT {7232 Source 0 fRE5 /4 FAHY X AR -

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

IHETf7#5 2 Source 0 &S/ EAHT X HEAE

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
L #4852 Source O g/ EAHY Y JEEE -

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] 0 RW

ILETfF#5 & Source O fiEG /2 ARy Y AR -
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PAGEO REG[9Dh] Source 1 memory start address 0 (S1_STRO) /

S1 constant color — Red element (S1 Red)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Source 1 memory start address [7:2]
oo | WFsource 1 WiE R BERE IS GRERR SL | AW
HHEEERE > ILETFes RaLERST - & ILE {728 source 1 o
HEHEARAr B - bit [1:0] FEZBERR O -
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]
70 | 45 source 1 #EEEE Ry BEAD  MF I EE G ER R S1 0 RW
R BERE - R ek -
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]
70 | 45 source 1 #EEEE Ry BERS - EHLEF SR EHER R S1 0 RW
HHEEEAE - W TR BEERD -
PAGEO REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 WG source 1 #iaeiE i BEAE IS s @ e R Ry S1 0 RW
HYHE BB O - WE R AR BB G -
REG[A1h] Source 1 image width 0 (S1_WTHO)
Bit Description Default Access
Source 1 image width [7:2]
7.0 | ML B _ 0 RW
WVEZREW: 4 #5F © S1_WTH Bit [1:0] PIEBEES O -
E(EEE Y LAV RE -
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 | B BE 0 RW

WNVEHBEREWY 4 #4F4 - S1_WTH Bit [1:0] NEREE R O -
EEEE R FAGEE -
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PAGEO REG[A3h] Source 1 Window Upper-Left corner X-coordinates 0 (S1_XO0)

Bit Description Default Access
7.0 Source 1 Window Upper-Left corner X-coordinates [7:0] 0 RW
I Fas/e Source 1 {REG/E ARy X AT
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
T 7 e/ Source 1 g7 EFAgHY X JAEHE -
PAGEO REG[A5h] Source 1 Window Upper-Left corner Y-coordinates 0 (S1_Y0)
Bit Description Default Access
7.0 Source 1 Window Upper-Left corner Y-coordinates [7:0] 0 RW
& fFes/E Source 1 1REG/E EAGHY Y AT
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
I fFes/E Source 1 1REG/E EAGHY Y AT
PAGEQ 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
PAGEOQ 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[AAh] Destination memory start address 3 (DT_STR3)
Bit Description Default Access
7-0 Destination memory start address [31:24] 0 RW

£ HHYRCIRASEE A AR REEACE 0 4K 1 seH & BN ((image_width)*(image_height)*([1]2|3]color
depth)) » R ZAEF B ERAVES R -
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PAGEO REG[ABh] Destination image width 0 (DT _WTHO)

RA8889
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EHEEBEEYHE LG ERE -

Bit Description Default Access
Destination image width [7:2]
7.2 | ML B . \ 0 RW
DVEEREW: 4 #2F%. DT_WTH Bit [1:0] FIEREE R O -
EEEE Y G EE -
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]
ao | B E%E- 0 R
W/ASRENY 4 #4FR - DT_WTH Bit [1:0] AEBIEER O -
EEEE Y EA G EE -
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 REGJAFh] 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]
0 Efin g% 0 RW
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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 BEf BE - 0 RW
EEEEEYHE FGERE -
PAGEO REG[B3h] BTE Window Height 0 (BTE HIGO0)
Bit Description Default Access
BTE Window Height Setting[7:0]
7-0 A g - 0 RW
EEBUE Y ERGERE -
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 HEfr: & - 0 RW
EEHEIE Y LG RE -
PAGEO REG[B5h] Alpha Blending (APB_CTRL)
Bit Description Default Access
7-4 N/A 0 RO
Window Alpha Blending effect for SO & S1
EBH2 % alpha {EHYEIEE 0.0~1.0 47 » 1] 1.0 TRy E8 &N iE
B » Wi H 0.0 BRHYEREH -
0oh: 0
01h: 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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20.9 ERFIPGEFEE SPI ZEHIEFES

PAGEOQO 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 XSio2 & Xsio3. 00 RO
10b: 4x read command code — EBh.

Address output & data input interleaved on xmiso & xmosi &
XSi02 & xsio3

11b:NA

5-1 NA 0 RO
Write Function: DMA Start Bit

AIEHMPUREAR L I HE FEREHENERS O -
Efirei A B e s AR E - Fr AR DMA #E3HErYsE LR
TERIE SEE Ry SR H i AT

Read Function: DMA Busy Check Bit

0: HHE -

1: fUhk -

BRI SR IHREIRCIEACHY DMA (SR 5 H » VR EREAE BT -
I H/HE%E SDRAM iy Canvas HIVEEHHIE ~ HIVEE ~ &
ZE ~ TEHEE -

PAGEO REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)
Bit Description Default Access

Serial Flash/ROM I/F # Select
7 0: SFIPAPIECIEAE/ROM O H7EEE -

0 RW
1. BFHIRPTELIEAS/ROM 1 # B -
2 & pagel B7h bit 7 = 1, serial flash chip #&§% 2,3 -
Serial Flash /ROM Access Mode
6 | O FILHH- [EI7E CGROM - 0 RW

1: DMA =~ {7 CGRAM-pattern-boot start image =; OSD
DhgE

Serial Flash/ROM Address Mode

0: 24 bits EhE=L -

1: 32 bits EHHES -

5 AL I A S 32 bits FEaEER (EHE LA TIMA EX4B | O RW
4(B7h) 4aSRIHPIRTIERY - A FLA L bit 5 1 -

{5 3 5 b, o] DA A J i T 2R A 2 S AR AR U P AR A
32bit firkEfH -
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Bit Description Default Access

4 Must setto 1 0 WO

Read Command code & behavior selection

000xb: 1x zEH @74 03h - :HEUEE & Normal read #H[E - EiLE
FH xmiso B A o FEALHEELEORE A 7R S22 M -

010xb: 1x EHYA54 OBh - fy faster read % - jﬂ%Eﬂ Xmiso
i A > RAGBOTM FEAirhl- BAE R & ZE A 8 {224

3.0 1x0xb: 1x #&HYe5< 1Bh - & fastest read % » ;HEEE] XMiso 0 R/W
i A - RAGBOTM TRzl BIE R Er ZE A 16 {22 1

xx10b: 2x :EH 54 3Bh o 1F xmiso #1 xmosi B 53 sEE R A >
FEAr R BRI E & 28 A 8 {EZ2 1] (Dual mode 0 - 5527 Figure
16-7) -

Z . NEFTERY serial flash %Biﬁ‘zuj:up < SR serial
flash Zci5EIE (FREAVEEELAT S

PAGEO REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

1ER2={(L core P35 » SPI RIDUETEIXE GRS - —
{lEHE A 2L e Ao /R 75 1B [SPIDRIET 765 < & MPU ¥ SPIDR {5 A
B > Bhos/EZEE Write FIFO 2REZRY - £ E A Write FIFO Z e
IIERHYALTTAE  EH EekF core EigE SS_ACTIVE » £ Write
FIFO TEARMIIE TR AER » L SRR 5 A - R
7-0 FRANERIREELRE - NA RwW
TE S &R [ER L G BARCE R —(EE RS R —EE R
W o ﬁﬁ;ﬁ'y?mi%‘éﬂ%ﬁmm EEFRMHLAY o {22 EER A
A Write FIFO > j5 & G SPI 2l » 15 Einiy [E
FEREWEER - BE @iﬁﬁiﬁﬁﬂf  BEEIRVE K& {7 {E Read FIFO
tf - Read FIFO g1 Write FIFO ZAHEH1Y - B EA 16 5 &/ FIFO
Read FIFO fyAZA o] LAAE EH SPIDR B {7 238 HL o

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: HEREHfE -
ok o
6 1. EEEr 0 RW

QIR EZERE SPIM e - F0EF RAB889 I@”éﬁtﬁﬂlﬂﬁﬁ
& MPU » FrLAEFEE HAE BB SPIMSR B {7 gy AR A
(2R ERK
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Bit Description Default Access

Control Slave Select drive on which xnsfcs
> B7 and B5 = 00b: nSS f xnsfcs[0] Had - 0 RW
B7 and B5 = 00b: nSS [ xnsfcs[1] HE#H) -

Slave Select signal active [SS_ACTIVE]
0: REHE (nSS Kt high) -

4 | 1 EifE (0SS e low) - 0 RW
£ SS_ACTIVE 3 B A EIER - FIFO B a gl B.5 2R & 4 fy
FEMHIEIRRE -

ZF E#A(E SS_ACTIVE EjfElF - N H G CPOL/CPHA BE -
Mask interrupt for FIFO overflow error [OVFIRQMSK]

3 0: FIEZ o 1 RW
1. fEE -

Mask interrupt for while Tx FIFO empty & SPI engine/FSM
idle [EMTIRQMSK]

2 1 RW
0: RIEE -
1. EE -
SPI operation mode
= EEE DMA =042 CGROM B » SPI H 7 #2 mode 0 #1 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 BSHR{F ARENMERF F5 0 -
o For CPHA=O + ¥RHEAFIHRAY LT+ (ow->high) » 3 Fl ZERHEE FIE4&(high->low) (L -
o For CPHA=L - ERRHE(EINRA F I (high->low) - i HZERHRAE FFH&EH (1 (Iow->high) -

e AtCPOL=1 - SCK F#HR{EAKEN/ENG A 1(B1 CPOL=0 ) -
o For CPHA=0, H&RHEAEIFHRAY & HH (high->low) - i H EEHEA(E L FH&3 (L (low->high) -
o For CPHA=1, ERHEAERFARAY LT 45 (low->high) - I H EORHEAE T4 (high->low)Z 1L -

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)
Bit Description Default Access

Tx FIFO empty flag
7 0: Jkz& (not empty) - 1 RO
1. E.Z5 (empty) o
Tx FIFO full flag
6 0: A (not full) - 0 RO
1. 2 (full) -

Rx FIFO empty flag
5 0: Jkz& (not empty) - 1 RO
1. ©2Z5 (empty) o
Rx FIFO full flag
4 0: ZJi (not full) - 0 RO
1. Edg (full) -

1. Overflow interrupt flag

5 1 KE AR -

1: Tx FIFO empty & SPI engine/FSM idle interrupt flag
5 1 BEERILER -

1-0 NA 0 RO

PAGEO REG[BBh] SPI Clock period (SPI_DIVSOR)
Bit Description Default | Access

SPI Clock Period
2% 24Nk K. SPI 258 75 ZAVRFAR AR E IEREZEHH -

SPI Master:

Fsek= Feore .
d 2
T /( ivisor ) x \ -

Serial Flash:
_ Feor
Fooe= C()/(divisor)xz

When SPI_DIVSOR =0,
Fsck= Fcore

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 BT et E FR YR PARC I AR Y iz ik address [7:0] - 0 RW
HREE ARG EEHIREAE AL -
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PAGEO REG[BDh] Serial flash DMA Source Starting Address 1 (DMA_SSTR1)
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Character/Graphic TFT LCD Controller

Bit Description Default Access
Serial flash DMA Source START ADDRESS [15:8]
7-0 T e s e BBy R PIEC IR RS A ikl address [15:8] - 0 RW
HEE AR EIERIREA AL -
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 | phE RS E RS IRPIRC AR (it address[23:16] - 0 RW
HEEERR RIS AL -
PAGEOQO REG[BFh] Serial flash DMA Source Starting Address 3 (DMA_ SSTR3)
Bit Description Default Access
Serial flash DMA Source START ADDRESS [31:24]
70| s S IO A i address[31:24] - 0 RW
HEEERG EERIREA AL -
PAGEOQ REG[COh] DMA Destination Window Upper-Left corner X-coordinates 0 (DMA_DX0)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 Ty e DMA fYKIE (Canvas) EHAHHE /A B X[7:0] - 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
{723 EFE SDRAM 1y H VL EAS (1 HE[7:2] -

PAGEO REG[C1h] DMA Destination Window Upper-Left corner X-coordinates 1 (DMA_DX1)

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
It e £ 7% SDRAM /Y H AYECIEAGfirdl [15:8] -

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
70 | WEFRIES DMAKYEE (Canvas) RERVREZE BAX(12:8] | RW

PAGEOQ REG[C2h] DMA Destination Window Upper-Left corner Y-coordinates 0 (DMA_DYO0)

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
I 725 E 78 SDRAM HY H AYECIERS(711[23:16] -

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
70 | WWI{FESE DMA (YEE (Canvas) |- HiyieE /2 L 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)
7.0 | MHI{FESEK DMA WK (Canvas) bHIVRE/E LA Y128 | RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
72 ¥ SDRAM |y H AL GRS 7 1E[31:24] -
PAGEO REG[C4h] : RESERVED
Bit Description Default Access
7-0 N/A 0 RO
PAGEO 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 WTHO)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
DMA &R E E[7:0] -
20 @SR EE[7:0] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {His# 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)
7.0 DMA &P 7 [15:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {#ig# H[15:8] -
PAGEO REG[C8h] DMA Block Height 0 (DMAW_HIGHO)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7-0 DMA (& = [ 7:0] - 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {Hig# 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 E%%}E[].S:S] ° 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {Hidi H[31:24] -

PAGEOQO REG[CAh] DMA Source Picture Width 0 (DMA_SWTHO)

Bit Description Default Access
DMA Source Picture Width [7:0]
7-0 0 RW
B g -
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 XF5[%E

PAGEQ REG[CCh] Character Control Register 0 (CCRO)
Bit Description Default Access

Character source selection
00: NS CGROM Ry TTAR A ©
7-6 | 01: 4NH CGROM Jy5ytacl (S HPaac e - 0 RW
10: EFHEERFIC °

11: NA -

Character Height Setting for external CGROM & user-defined
Character

00b : 16; ex.8x16/16x16 /RZE x 16 -

01b: 24; ex.12x24 ] 24x24 IRNEE x 24 -

10b:32; ex.16x32/32x32 [REE x 32 «

5-4 i 01b RW
1. FHEBERTICNVEESASFFIC & 565< 8000h K K
T W Ry 8/12/16 - F FHE>=8000h R 2T HIE R
16/24/32 -

2. EERPIGERT THEANASFT T ERASE - WHK
5 GT Font ROM (CEh, CFh) HHRIHE {755 -

3. N CGROM $7#% 12x24 -

3-2 NA 0 RO

Character Selection for internal CGROM

‘= FNCRO B7 = 0 1 B6 = 0 » JEE 355 CGROM Y= T4 »
i H %S CGROM & 7 ISO/IEC 8859-1,2,4,5» 0] DL #8580 K.
1.0 | REMSEHEIRES - 0 RW
00b : ISO/IEC 8859-1 -
01b : ISO/IEC 8859-2 -
10b : ISO/IEC 8859-4 -
11b : ISO/IEC 8859-5 -

PAGEOQ REG[CDh] Character Control Register 1 (CCR1)
Bit Description Default Access

Full Alignment Selection Bit

0: HPFRAERE -

1: HPPREGE -

EERREEER  BURT T RS G ETITEEN 12 o IR E
MRFTHRERNARERFITEE V2 RERGErERTE S
12 =% > BRISEER = EAEENEE -

Chroma keying enable on Text input

6 0: FILHYER 0 GRUR RiEENEAT 0 RW
1: FICHIER O gl KR (Canvas)
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Bit Description Default Access

5 NA 0 RO

Character Rotation
0 : Normal
XF IR G EEIT -
1: 0G$t 90 fE - 3f H = EEE -
XFTiEfe BRI NS -
(‘EfEZE VDIR F 1) -
ZRIES AL A R B 5E - 7 T S @ M (R AT LA R ESIR
REET (74 core_busy ARFEE 25 7] UET B -
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
PAGEQ REG[CFh] GT Character ROM Control register (GTENT CR)
Bit Description Default Access

Character sets

¥ taE V5 #E CGROM » 4R 7 = AR 7 M S EHY -
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 It bits % & A & 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) FR/EEE—(E=FREQI AT 80h DU » &l
555 ASCII 2z -

2 N/A 0 RO
GT Character width setting

00b: #AEE R FITH - FIUREE RS ER—F © EX.
1-0 ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese, 0 RW

JIS0208, Thai.
Others: DI FFTaHEEREEFT: 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)

R . T
00b Elaeies [ T NA (aut’sﬁ%}%hip)
01b Arial £ 55 TE Fist A R NA
10b Roman R NA B B REE 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 NA 0 RO
Character Line gap Setting
SREFICHITEE B AT TR EEGIF g T —1T (BEin
4-0 8a2) 0 RW
THENEE DS RO FERERTE -
P ATEE R & B RFBOR DR ) -
Active Window
w60 &
Character Line gap
Rl Al (]o]
Figure 20-9 : Character Line Gap
PAGEOQO REG[D1h] Character to Character Space Setting Register (F2FSSR
Bit Description Default Access
7-6 NA 0 RW
Character to Character Space Setting
00h : 0 pixel
01h: 1 pixel
02h : 2 pixels
5-0 . 0 RW
3Fh : 63 pixels
ForEEHEATR
I TRE G B IO ) -

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
7.0 256 4 %Jﬁt@ﬁﬁ%% Blt.[7:5] ° FEN RW
65K f1 » By LETFEERHY Bit[7:3] -
16.7M 1 > Byt fFesHy Bit[7:0] -
PAGEO REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
2.0 256 ff > g&t@ﬁ%m B_lt[7:5]o FER RW
65K ¢ » St Eifrasiy Bit[7:2] -
16.7M {0 > B HET{F25HY Bit[7:0] -
PAGEOQO REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access
Foreground Color - Blue; for draw, text or color expansion
70 256 4 > %Jﬁt@ﬁaﬁrﬁ@ Bl_t[7:6] ° FEh RW
65K ¢ » SittEifrasy Bit[7:3] -
262K t8 > b {723 Bit[7:0] -
PAGEOQO REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 1 - Ryt EfFeERy Bit[7:5] -

65K 1 » S ILEI{FEsHY Bit[7:3] -

7-0 16.7M {4 > B ILETFERRY Bit[7:0] ° 00h RW
gk e REEHR G - R ERUE BLAT R EAE FRY
B > BRIE GRS E R g AT RGP =@ - f£ BTE I
REFIRE - N ElEetHEE -

PAGEO REG[D6h] Background Color Register - Green (BGCG)
Bit Description Default Access

Background Color - Green; for Text or color expansion
256 4 > Ryt ET{FESHY Bit[7:5] -

65Kt » By BT ERHY Bit[7:2]

7-0 16.7M & 5 Byt ET{FE3HY Bit[7:0] - 00h RW
gE L i R OAEHE S WA - N ERE BT R A E Y
B BHIE GRS R E R AT a8 0R - /£ BTE I
REFIRIE » A A s tHEE -

RAIO TECHNOLOGY INC. 2271255 www.raio.com.tw



RAIO"

PAGEO REG[D7h] Background Color Register - Blue (BGCB)

RA8889

Character/Graphic TFT LCD Controller

Bit Description Default Access
Background Color - Blue; for Text or color expansion
256 {7 > Syt ET{FasHY Bit[7:6] -
65K 1 » Syt EffFasty Bit[7:3] -
7-0 16.7M > S I {7231 Bit[7:0] - 00h RW
gt iR e REENEE WA - AER e BT RO E R
H - SRIEGSC R G E AR e e i =80r - 1£ BTE I
fE TIR[E - A Al EetH[E{E -
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]
o | EREERTICEMOM: - 0 BW
AL AERE (Canvas) HYEE X A CGRAM HYERL Il
H.#H CGRAM B EET 7 252K UL CGRAM HYE Y ©
PAGEO REG[DCh] CGRAM Start Address 1 (CGRAM STR1)
Bit Description Default Access
CGRAM START ADDRESS [15:8]
o | R i - 0 -
e A ERE (Canvas) HYSE K E A CGRAM HYERL Il
H.EEFH CGRAM HYfirhi i {725 5K UL CGRAM HYETEY -
PAGEO REG[DDh] CGRAM Start Address 2 (CGRAM STR2)
Bit Description Default Access
CGRAM START ADDRESS [23:16]
7.0 | BRI EHETICZEMM AL - 0 RW
e LA ERE (Canvas) HYSE K E A CGRAM HYERL Il
H.#H CGRAM HYAr R 7 252K UL CGRAM HYE Y -
PAGEO REG[DEh] CGRAM Start Address 3 (CGRAM_STR3)
Bit Description Default Access
CGRAM START ADDRESS [31:24]
2.0 | BEFEESET TR - 0 RW
e AEAEE (Canvas) HYSEX A CGRAM HYE R 3l
H.#H CGRAM HYAr AR {7 252K UL CGRAM HYE -

oo g WUR(E P E R USRS o AnhEiE - A7EE ~ REE - BTR

FEWEMETE core_busy (fontwr_busy) AREEZTE low o
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20.11 REREEIEH e

PAGEO REG[DFh] : Power Management register (PMU)
Bit Description Default Access

Enter Power saving state

0: R A B & B 2 e -
1 AKER -

2t

A =TT A LA A B A
7 SR ETIARE  SRAR IR ARE - FRAGIARE - 0 RW
$i5(E bit 55 0 7] DUZE A SASIARE - 11 240 MABETR L bit A &0
0 FEZRFARTE SRR - AU bit 55 1 - MPU DHEERF R
Bkt B B BE T R fres - (A T e B LA T e e
IRREEFTFESMIL7T bit [1] (power saving) AAGHIZ S f EL4E[E F]
AR R T -

6-2 NA 0 RO

Power saving Mode definition
00: NA
01: FFtsi=(

CCLK & PCLK {2 |- » MCLK {4t 5 MPLL $2{Ht -
10: pREERE

CCLK & PCLK &I » MCLK HI|f§ OSC BSHREZ (L -
11: AR

FrAIEAREL PLL # e (=il -

1-0
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20.12 SDRAM E&Eif7ES

PAGEO REG[EOh] SDRAM attribute register (SDRAR)
Bit Description Default Access

SDRAM Power Saving type

7 0: {7 power down i< DL A BB - 0 RW
1: 0T self refresh &< DU AR B

6 Must set be 0 0 RW
SDRAM Bank number (sdr_bank)

5 0b: 2 banks (column {iriF & H 7 #% 256 words) 1 RW
1b: 4 banks

SDRAM Row addressing (sdr_row)
00b: 2K (A0-A10)

01b: 4K (A0-A11)

1Xb: 8K (A0-Al12)

SDRAM Column addressing (sdr_col)
000b: 256 (A0-A7)

001b: 512 (A0-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, All)

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¥H

100b: {#¥4

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

10b: Quarter-strength driver

11b: One eighth-strength driver

7-5

4-3
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Bit

Description

Default

Access

2-0

SDRAM CAS latency (sdr-caslat)
010b: 2 SDRAM clock

011b: 3 SDRAM clock

Other: {#¥&

03h

RW

*NOTE: This register was locked after sdr_initdone bit was set as 1.

PAGEO REG[E2h] SDRAM auto refresh interval (SDR_REF _ITVLO0)

Bit

Description

Default

Access

7-0

Refresh interval (Low byte)

SDRAM &S H Ehmil#rHE - £ SDRAM FfkE & -

IR LR ERa%E & 0000h » SDRAM B Biill#TH & #2258k
NS RIS RS 24 2 SDRAM's Refresh (9EHAH #5451 row size 58
HIE °

Ex. 415 SDRAM #E% 2 140MHz » SDRAM [T EE Tref £
64ms > i H. row size iy 4096 > FRJEEPA S HTHE I Z 2/ N
64e-3 /4096 * 140e6 ~= 2187, 2187-2 = 2185 = 889 h » [HI-H 1%
#a[E2h][E3h]gt/Ea%iE 889h -

00h

RW

PAGEOQO REG[E3h] SDRAM auto refresh interval (SDR_REF ITVL1)

Bit

Description

Default

Access

7-0

Refresh interval (High byte)

SDRAM Wil S BfRHTHEFH > B SDRAM Kiks &L -
AR ETFEEAE K 0000h » SDRAM HENRIFTIFEHRERAE -

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

VAZE Y O

RW

XMCKE pin state

Fy H AT XMCKE FIZHIREE
0: SDR CiEAGHFAREEAE

1: SDR ECIEAGHFARELAE -

RO

Report warning condition

0: ZERESEPRE SR -

10 HEEE S -

BEMWRTEESEIGECERR AL IERT SDRAM oAbl (RTREEH
A RALEE S 512bytes) BUIE i i R {7 HI Y E B 52 5E HY
SDRAM JSEEERA EMA ST YR » AR 5 SR R & B E

RW
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Bit Description Default Access
{5 I AT DU A s (A TR REE. © A (8 5 A o] LUA IR E i
] bit £ 0 25 -
SDRAM timing parameter register enable(SDR_PARAMEN)
2 0: ZEGE SDRAM B P2 88 (7 2s - 0 RW
1 iﬁlﬁb SDRAM K5 28 {7as
SDRAM enter power saving mode (sdr_psaving)
1 0 3| 1 Ay L& A B - 0 RW
1 5 0 Wb E kit A B -
Start SDRAM initialization procedure (sdr_initdone)
0 | 1 (LK & {7 SDRAM {I4ATRF -
0 SHUELAZ T o SDRAM &8 giaa bl B A DAHAFE T - 0 RW
—H#E 11% > SEEARER A0 -
1 21 0 Ay EA T HANAYIR(E -
*** K%l SDRAM WP EFsERAE SDR_PARAMEN (REG[E4], b2) %k 1L BEHR -
PAGEO REG[EOh] SDRAM timing parameter 1
Bit Description Default Access
7 NA 0 RO
6 NA 0 RW
5 NA 0 RW
4 NA 0 RW
3.0 tMRD : Load Mode 54 % Active 5¢ Refresh &35 HIRFR] - 5 RW
00h — OFh: 1 ~ 16 SDRAM H#fk -
PAGEO REG[E1h] SDRAM timing parameter 2
Bit Description Default Access
. tRFC : HENRIHrER
-4 00h — OFh: 1 ~ 16 SDRAM clock - 8 RW
tXSR : Bkt SELF REFRESH-to-ACTIVE command -
3-0 7 RW
00h — OFh: 1 ~ 16 SDRAM Hf -
PAGEOQ REG[E2h] SDRAM timing parameter 3
Bit Description Default Access
4 tRP : PRECHARGE 54 A% (15/20ns) - ) RW
00h — OFh: 1 ~ 16 SDRAM HF#fk -
tWR : Time of WRITE recovery time -
- 0 RW
30 00h — OFh: 1 ~ 16 SDRAM HF#fk -
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PAGEO REG[E3h] SDRAM timing parameter 4

Bit Description Default Access
tRCD : ACTIVE-to-READ B WRITE HJIEEERFE] -
7-4 2 RW
00h — OFh: 1 ~ 16 SDRAM H#fi -
3:0 tRAS : Time of ACTIVE-to-PRECHARGE - 6 RW
00h — OFh: 1 ~ 16 SDRAM H#f% -
20.13 IIC Master BjfFgs
PAGEO REG[E5h] IIC Master Clock Pre-scale Register 0 (IICMCPRO)
Bit Description Default Access
) IIC Master Clock Pre-scale [7:0]
-0 XSCL = CCLK / (5*(Pre-scale + 2)) 0 RW
PAGEOQO 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
PAGEO REG[E8h] IIC Master Receiver Register (IICMRXR)
Bit Description Default Access
7-0 IIC Master Receiver [7:0] 0 RwW
PAGEO REG[E9h] IIC Master Command Register (ICMCMDR)
Bit Description Default Access
START
7 A (R FRALGIRME - 6 S iiEs 2 8nEkR - 0 RW
g FHIUE(E bit kE S 0 -
STOP
6 FEA AT IR - G BT SRS 5 EE R - 0 RW
g SEAUEE bit 7k 0
READ(READ and WRITE can’t be used simultaneously)
S 1 slave SEERL - I B LA T RS B B - 0 RW
g SEAUEE bit 7k 0
WRITE(READ and WRITE can’t be used simultaneously)
4 ¥t Slave fif55 A » i H L T & RS HEERR - 0 RW
g SEAUE(E bit 7k 0
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Bit

Description

Default

Access

ACKNOWLEDGE

& 1IC master FEUTE|ERI -
0: Sent ACK -

1: Sent NACK -

& . JEHUE(E bit ki 0 -

RwW

2-1

NA

RO

Noise Filter

- ARak
->=RE

1: 80 -

o

RwW

PAGEOQO REG[EAN] IIC Master Status Register (ICMSTUR)

Bit

Description

Default

Access

Received acknowledge from slave
0 : Acknowledge #2Ug ] -
1: 875 Acknowledge #Z % -

RO

IIC Bus is Busy
0: HIEIRRE » 71 STOP FHERMEHIEINF » [ bit £ 0 -
1: JCRKIRRE - 1F START SRERAAFHIEING - ) bit £ 1 -

RO

5-2

NA

RO

Transfer in progress
0 E{HESERR -
1: EEIEAEET -

RO

Arbitration lost

= RA8889 22 arbitration ¥ - i2(d bit &%k 1 - Arbitration €
FEHPRAA:

— i STOP SRR #ADAIE] - (HRWMIZAHEK » LI RA8889 [y
master 2 EEH) SDA & high » {HZ2EAHY master &% SDA FaEf
low -

RO

20.14 GPI B8 GPO #fzs

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: Bttt -

1 EA -

FFh

RW
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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 NA RW
GPO-A[7:0] : A i F2 I Bt B DB[15:8] 3L I -
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A 35 Ry A A - 81 DB[15:8]4k FHIL -
PAGEO REG[F2h] GPIO-B (GPIOB)
Bit Description Default Access
7-5 NA NA NA

For Write. Port B’s General Purpose Output
T B KOUT(O] AL -

For Read, Port B’s General Purpose Input
i A ERHEL KIN[O] FEFIRIfr -

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
(] bit ZUERERY - FA AR SRS F 1w S o
{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: il -
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
B {XPWMO, XnSFCS1, XnSFCS0, XMISO, XMOSI, XSCK} %
7-0 FHRAIRT - NA RW
GPIO Thae A A TEAH AR D AE M ZERE R A RE (A -

(ex. PWM, SPI master disabled).
**+ GPIO_C[6:5] S A(d A -
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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: il -
1 EA -

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
#1 PDATI[18, 2, 17, 16, 9, 8, 1, 0] F:FHfAINL -

PAGEO 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 FFh RW
0: il -
1 EA -

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
81 XPDAT[12, 11, 10, 7, 6, 5, 4, 3] FH:FHHIMr »

PAGEO REG[F9h] GPIO-F direction (GPIOFD)
Bit Description

Default Access

GPIO-F_dir[7:0] : General Purpose I/O direction control

0: B - FFh RW
NG

7-0

PAGEO REG[FAh] GPIO-F (GPIOF)
Bit Description

Default Access

General Purpose I/O, Port F
7-0

GPIO-F[7:0] : General Purpose Input/Output.

NA RW
81 XPDAT[23, 22, 21, 20, 19, 15, 14, 13] FLFIRIAT -
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20.15 FEREHE 7S

PAGEO REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access

IREH -

WA Ry O

Long Key Enable Bit
6 1: 2055 - RIZHIEHIH KSCR2 bitd-2 545E - 0 RW
0: ZEHE -

Short Key de-bounce Times

DHPREEAR PRI > DL key-scan fRfif EH R EIH
54 | 00004 0 RW
0lb:8

10b: 16

11b: 32

Repeatable Key enable

0: ZEpesEEH -

10 SHEEE M -

ie, AMRFRARLHAE T - W H BRI ERRERIE L T A
3 R B 7 DURE F R (DM R SR kR [T 5 HH b g v e - (B2 (R 0 RW
JHELR PR FETERE - BTG E AR N —(E 8 - N5 PEERSR
REAE E—XAY BT AHEC s E] 1 MR R S SRe Al 4 H
HHETHIIS 2 DA RIZ SRR AR - FIRRY R EE 1% »
FAREEE N —REYTEr - RIQZHS SRR DB -

Row Scan Time
Period of Key scan controller to scan one row.

1 o048

7 0 0

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 MRS HEEERE o 0 R/W
1: Key-Scan MAFETHREHELAE

Key released interrupt enable

6 0: EFTATRRRE - JF PEEL - 0 RW
1: EFTA RN > A EEE -
5 NA 0 RO

Long Key Recognition Factor
BT RIZHERI TG - FisE g Sl e RIZEA ST
A HEOFT -

4-2 P 0 RW
LongKey Re cognitionTime

= RowScanTime x5x
(LongKey Re cognitionFactor +1) x1024

Numbers of Key Hit.

0: BEHHBEWFALT -

1: —##4d% - REG[FDhZ#15 -
1-0 2 W{ERZSR#HE T - REG[FEh[4C sk — (HiAS - 0 RO
3 =(EHZEMA%E T » REG[FFhJ4CHEEE = (E 5 -

WAL I — B H PRSPk ] A2 A (g gz T AlE(E T
=B

PAGEO REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default Access

Key Strobe Data0

7-0 HIERISENS O g% T - TBD RO
e A —(EEPE R P A (R s v THIE > R Erfras & (o]
F] FFh -

PAGEO REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default | Access

Key Strobe Datal
7.0 | BHREMVEETS 1T - TBD RO

e A — (R B I P A (i wids T et Rl fr e g (el
[ FFh -
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PAGEO REG[FFh] Key-Scan Data Register (KSDR2)
Bit Description Default | Access

Key Strobe Data2

70| BITERISEE 2 BeE T - TBD RO
TER B — (EERS R P (L (T e TG R e 25 el
| FFh o

Table 20-3 : Key Code Mapping Table (Normal Key)
Kin0 Kinl Kin2 Kin3 Kin4
Kout0 00h 01h 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 Blh B2h B3h B4h
Kout4 COh Cih C2h C3h C4h
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20.16 Media Decoder THEEE[FZER

HRTATHEARYVEF s EE page 1, ie REG[46h]bit 0=1
PAGE1 REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default Access

7-1 N/A 0] RO
IDEC Interrupt Enable Bit

0 0: HgerEr 0 RW
1. EEEHhEr

PAGE1 REG[OCh] Interrupt Event Flag Register (INTF)
* IR EE Pl - (BRI E [ Fesallg A T - HIEEE & e 2 AR SPI master [REEE {785
Hy TS REG[BAN] -

Bit Description Default Access
7-1 N/A 0 RW
IDEC Interrupt flag

Write Function=»Interrupt Clear Bit
0: fEEh{E

0 1: j%fk% IDEC drfEriEfE - 0 RW
Read Function=»Interrupt Status
0: )2/ IDEC FErE4S: -

1: IDEC thghEsL -

PAGE1 REG[0ODh] Mask Interrupt Flag Register (MINTFR)

A SR A R R T AT 0 0 RAB8B89 g dttiEis MPU i MPU R FR S A in & Hh B AR
(Interrupt Flag) - {H/2 405 A A FRE h B A 4 A #E SR » 5B MPU “R gy E| g - (52 MPU AILLZE
A T ETEAE DS R R E A -

Bit Description Default Access

7-1 N/A 0 RO
Mask IDEC Interrupt Flag

0 0: NIEE - 0 RW
1. HEE -

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)
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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 sadr?)
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= Fcore, set this to 1
Note: this bit is available only on pagel
1 N/A 0 RW
Page switch
0 0: page 0, /b 256 {1 {7 53 iE 0 RW
1: page 1, HASAEISEIFEsaE
PAGE1 REG[AOh] — Video Control (VC)
Bit Description Default Access
7 Media error #ASHRIER > FonA SR EEHE A SRS 58 0 RO
iR o EDLERVERRAR - AT E L 1.
Media decoder busy
6 0: Media decoder EH&E 0 RO
1: Media decoder Ayt fik
Media fifo empty
5 0: Media FIFO 2251y 0 RO
1: Media FIFO 2221y
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
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Bit Description Default Access
Image height FH#EAE(BMP/IPEG/AVI) fEIEEZ
7-0 . 0 RO
Height[15:8]
PAGE1 REG[A2h] — Media Image Height Low Byte (MIHL)
Bit Description Default Access
Image height HIEAE(BMP/IJPEG/AVI) fETEEZ
7-0 . 0 RO
Height[7:0]
PAGE1 REG[A3h] — Media Image Width High Byte (MIWH)
Bit Description Default Access
Image width H#EEE(BMP/JPEG/AVI) ETEEH]
7-0 . 0 RO
Height[15:8]
PAGE1 REG[A4h] — Media Image Width Low Byte (MIWL)
Bit Description Default Access
Image width HHEFE(BMP/IPEG/AVI) #EEEZ]
7-0 . 0 RO
Height[7:0]
PAGE1 REG[A5h] — Video Frame Period Byte3 (VFPB3)
Bit Description Default Access
) Video Frame Period H AVI #&EE&SZ]
-0 VEPB[31:24] 0 RO
PAGE1 REG[A6h] — Video Frame Period Byte2 (VFPB2)
Bit Description Default Access
i Video Frame Period B AVI fBEEEZ|
-0 VEPB[23:16] 0 RO
PAGE1 REG[A7h] — Video Frame Period Bytel (VFPB1)
Bit Description Default Access
i Video Frame Period F AVI fBEEEZ|
-0 VFPB[15:8] 0 RO
PAGE1 REG[A8h] — Video Frame Period ByteO (VFPBO)
Bit Description Default Access
i Video Frame Period H AVI fEEE&F|
-0 VFPB[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
0 10 AEhE 1 RW
0. HE
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Bit Description Default Access

coum B O I s R

wr_cmd SET ASh
bitd = 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: 3% Serial Flash/ROM 0 I/F

7-6 01: #}E Serial Flash/ROM 1 I/F 0 RW
10: 4% Serial Flash/ROM 2 I/F
11: #E#E Serial Flash/ROM 3 I/F
5 N/A 0 RO
FONT/DMA serial flash sck and data bus select

0: #E$E SPI bus 0 DL fHEEHMIL xmosi, Xmiso, xsio2, xsio3 #jf{E
1: #E3E SPI bus 1 DL K AHREERI{L xspl_msio0, xspl_msiol,

xspl _msio2, xspl_msio3 Eh{E

IDEC sck and data bus select

0: 742 SPI bus 0 DL K fHEE Bz xmosi, xmiso, xsio2, xsio3) #Z{E
1: #E$E SPI bus 1 DL S AHRBERMIL

xspl_msio0, xspl_msiol, xspl_msio2, xspl_msio3) #Z{E

IDEC destination Color depth:

00: 8bhit

2-1 | 01: 16 bit 10 RW
10: 24bit

11: NA

Write Function: IDEC Start Bit

MPU 5 fs 1 ZM&HENEE S 0

& fontwr_busy Ty 1 5 - S&ERE) - i H > A15REUH IDEC - Al
ERFERITROE | F 3B Ry SR S8 A P AP -

Read Function: IDEC Busy Check Bit

0: Idle

1: Busy

ERTPAF |/ F RS IDEC 5 - SDRAM iy H EGEESAr L -
H IR G T - BHERE AR {2ER Canvas FYREE - HAE(E
B T T -
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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
5(# BIT ZE#4HC PAGEO REG[B7h] bit7 {5/

7 Page0 REG[B7h]Bit7 = 0 |Page0 REG[B7h]Bit7 = 1 0 RW
Pagel REG[B7h]Bit7 =0 |CSO cs1
Pagel REG[B7h]Bit7 =1 |CS2 Cs3

6 N/A 0 RO

Serial Flash/ROM Address Mode
0: 24 bits EHFEZL

5 1: 32 bits EHFFEZL 0 RW
WIS A B A S 3 32 bits @ HEAHE (E & L HE T A EX4B
a1 (B7h) & FFIHRPIECIERES - I H3eEE bit 5 1 -

4 must setto 1 0 WO

Read Command code & behavior selection

0000b: 1x :EH &4 03h - sHHEVEE £ Normal read #E[E - Bkl &
F xmiso B A o FEA7HEELEORHE A 7R S22 M1 -

0010b: 1x $FEYA54 0Bh - F faster read #fE - ERHEH xmiso
i A - RA8889 fLfirkl- BIE I & ZE A 8 {EZ2 5] -

0100b: 1x :HHUA5% 1Bh - /& fastest read Z£[E » BRI EH xmiso
i A - RA8889 {Efirkil- BIE I & ZE Al 16 {522 5 1]

0110b: 2x :EH#5% 3Bh - {F xmiso £ xmosi EF % & kHim A
TEfrst B E R & 2E A 8 {E22 /51 (Dual mode 0) -

1010b: 4x :EHI 454 6Bh o 7£ xmiso Ei xmosi i xsio2 Bl xsio3
HEAZEERm A

1100b: 4x read command code — EBh.

Ax sEH A4 EBh - £ xmiso £ xmosi B xsio2 Bl xsio3 EA3CEE
ZORIHA -

g . REFTARY serial flash # 521D b din < - 3EHRIE Y serial
flash AEEFEIEMERYEE AL < -

3-0
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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
2t
1.3 ER R A ke E dec_serial flash K idec block 19 clock &
2.clock #REMEAHY 2 {5HY xosc (10Mhz)
#i40: cclk = 50Mhz,
Idec_clk = 50/2 = 25>(2*10)Mhz, HIE%RY
Idec_clk = 50/4,= 12.5 < (2*10)Mhz, Hij4E%y

RW

PAGE1 REG[BCh] Serial flash AVI/JPG/BMP Source Starting Address 0 (IDEC SADRO)

EHEE AR BRI A AL -

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [7:0]
7-0 I ese i RAIRPIEC B ASAY Lk address [7:0] - 0 RW

PAGE1 REG[BDh] Serial flash AVI/JPG/BMP Source Starting Address 1 (IDEC_SADR1)

ELRHEE AR BIEREAE L -

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [15:8]

7-0 T e s e SRV RPIEC IR ASHY (L 1L address [15:8] - 0 RW
HEEERB EIERIREA AL -

PAGE1 REG[BEN] Serial flash AVI/JJPG/BMP Source Starting Address 2 (IDEC_SADR?2)

Bit Description Default Access
Serial flash IDEC Source START ADDRESS [23:16]

7-0 I e E B Y RIS AR R iz ik 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]

70| USSR E S YIRS A AL address [31:24] - 0 RW
B E AR EERREAG AL -

PAGE1 REG[COh] IDEC (JPG/BMP)Destination Window Upper-Left corner X-coordinates O

IDEC_DX0
Bit Description Default Access
7.0 Block Mode‘z' ‘ 0 RW
BLETfrEs ek IDEC HYE[E (Canvas) b HEYHIE/E EF 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 Block Mod(‘a} ‘ 0 RW
It E s E5s IDEC HYElE (Canvas) FHMMHE /A g 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 Block Mode‘z’ ‘ 0 RW
S fFas £ 5% IDEC HYK[E (Canvas) FHAYHEZE LA 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

[EET 7R £ 3% IDEC fJE[E (Canvas) | HIVHE £ A 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_TFO)
Bit Description Default Access
Image DMA Transfer Number [7:0]

IDEC_TF [31 : O] (VB FEE G AR -

7-0 0 RW
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PAGE1 REG[C7h] IDEC (AVI/JPG/BMP) transfer number 1 (IDEC_TF1)

Bit Description Default Access
70 Image DMA Transfer Number [15:8] 0 RW
IDEC_TF [31 : O]F Y FEEEEE -
PAGE1 REG[C8h] IDEC (AVI/JPG/BMP) transfer number 2 (IDEC TF2)
Bit Description Default Access
7.0 Image DMA Transfer Number [23:16] 0 RW
IDEC_TF [31 : O] (V& F 2B G A & -
PAGE1 REG[C9h] IDEC (AVI/JPG/BMP) transfer number 3 (IDEC_TF3)
Bit Description Default Access
7.0 Image DMA Transfer Number [31:24] 0 RW
IDEC_TF [31 : O]F VB FEEEEE -
PAGE1 REG[CAh] IDEC (JPG/BMP) Destination memory start addr O (IDEC_DADRO)
Bit Description Default Access
7.0 IDEC SDRAM Destination start address [7:0] 0 RW
=t H#EH R JPG/BMP
PAGE1 REG[CBh] IDEC (JPG/BMP) Destination memory start addr 1 (IDEC DADR1)
Bit Description Default Access
2.0 IDEC SDRAM Destination start address [15:8] 0 RW
=t H#EH R JPG/IBMP
PAGE1 REG[CCh] IDEC (JPG/BMP) Destination memory start addr 2 (IDEC DADR?2)
Bit Description Default Access
70 IDEC SDRAM Destination start address [23:16] 0 RW
= HsA R JPG/BMP
PAGE1 REG[CDh] IDEC (JPG/BMP) Destination memory start addr 3 (IDEC_DADR3)
Bit Description Default Access
70 IDEC SDRAM Destination start address [31:24] 0 RW
= LA JPG/BMP
PAGE1 REG[CEh] IDEC (JPG/BMP) Destination Image Width O(IDEC_DWTHO)
Bit Description Default Access
7.0 IDEC Destination Image Width [7:0] 0 RW
. HER JPG/BMP
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PAGE1 REG[CFh] IDEC (JPG/BMP) Destination Image Width 1(IDEC_DWTH1)
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Bit Description Default Access
7-6 N/A 0 RO
5.0 IDEC Destination Image Width [12:8] 0 RW
#k FUEA R 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
o | B Lo AVIE S - 0 AVI BRI o W
3 1- AVl EEEE
0 - AVI IEfERRIX
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 10 2= (T RERHRL 0 RW

0: MfEH
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21. Summary for GENITOP’s Character Supported by RA8889

Table 21-1

e : Supported, — : Not supported

GT21L16T1W supports font

RA8889
Supported Status

Remarks

15X16 dots GB12345 font

15X16 dots BIG5 basic font

15X16 dots JIS0208 basic font

The RA8889 can not support the particular fonts
which are illustrated in the Table 21-2, caused
by the designing bug from GENITOP, but this
problem could be solved through the software
modification when needed.

15X16 dots Unicode font (Japanese)

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)

16 dots ASCII font (Arial)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Unicode font (Latin)

12 dots Unicode font (Greek)

12 dots Unicode font (Cyril)

16 dots Unicode font (Latin)

16 dots Unicode font (Greek)

16 dots Unicode font (Cyril)

12 dots Arabia font

12 dots Arabia extendable font

16 dots Arabia font

16 dots Arabia extendable font
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Table 21-2: Character code for JIS0208 (RA8889 can not support)

| < > d v v 0 & X 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
| = > 3 ¥
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 °
12X24 dots ASCII font °
24 dots ASCII font (Arial) °
24 dots ASCII font o
(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

RA8889
Supported Status

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

RA8889
Supported Status

Remarks

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

RA8889
Supported Status

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

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

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)

24 dots ASCII font (Arial)

Table 21-7

GT20L24F6Y supports font

RA8889
Supported Status

Remarks

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 1ISO8859-14

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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GT20L24F6Y supports font

RA8889
Supported Status

Remarks

5x7 1SO8859-8

5x7 1SO8859-9

5x7 1SO8859-10

5x7 1SO8859-11

5x7 1SO8859-13

5x7 1SO8859-14

5x7 1SO8859-15

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

GT21L24S1W supports font

RA8889
Supported Status

Remarks

24X24 dots GB2312 basic font

12X24 dots GB2312 extension font

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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