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1. fEf

A2 TFT LCD #5428 RA8873M ¥tk 5, RA8873M L #F CMOS #Ef3EL , ¥S BN & R%
K. 5K, AC/IDC HAERFE. SANTIRET . A 788 & BB gk .

1.1 A%
RA8873M st xf it R~) TFT LCD Fr T & MR AR (4% i 2%, B A5 A7 Buffer RAM, iy 1 RJ LABRSE XS 416
(R 7s A AFEEAT BERESE T, (A1 RABBT73M 4R 41t — i RUH 7 1Y) 8/16bit 528 I 41 i) L #2042 1, RAB873M 42
2 BB RNFEMRIX B, JERgtm i (PIP). & W] 5 SR i B8 S thik.

1.2 RaE5EHAAEHE

8/16 MPU Host I/ Key Pad I/F
Host

or SPI/12C Host I/F

RAIO
RA8873M

SPI master I/F CMOS Panel I/F

Serial
Flash
or

GT Fonﬂ

1-1: System Diagram

PLLs

1.2v
LDO+POR

1ISO8859 ROM

Text/Graphic
TFT LCD Buffer RAM
Controller

LQFP-128

1-2: Chip Diagram
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2. FetE

2.1

2.2

2.3

2.5

EIfEZR X

ANz Buffer RAM

F i A

7 #F 8080/6800 8/16-bit S -4l 1

B TR E MPU B AE Xnwait 11155 DLEAE IR
YRFERAT BRI, B0, 11C, 3/4-wire SPI

XT EGEE S NSRRI DR

A BRI

1bpp: #{ (1-bit/E %)

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

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

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

B Index 2:6 (64 &5l B/ FK IFairiE W EJE M)
B oRGB 4:4:4:4 (4096 5| /1§ 2 07 i% I FE 8 1)

B
18 2 AT LLSEE 24/18/16-bit TFT Sorki 75 R

BESE LS i S

SCHF B REARATFE 800x480,480X800,16bpp
SCHF TR S 640x480,480X640,24bpp
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2.6 BoRINRE

AT B AT X 4 A 32X32 B Lhs
BN H
BN O R/NEEHE X LCD f7#s 32, MKl (canvas) Ze47# ik e 1] LU 7R & H iE 47 4530
B HR . TARE DR/ S R IG A B 1 7 FR AR KT A& DL 8 MR A5 4L,  DAZE BLfi = )
AR IR B T I ARAR 225 T N A b A (R LR B UG sl e % SOz ), AN 75 22 1 4% b )
® i (PIP)
SCRF PR A B PO T, R i g R U i R R 4 O RN R R e R R KNS
EIRALE AT B 4 MEEISE, SE BN —FERA. %I e i R R G A E AT LA K
U RS E b 1 K o 72 I s 2 F
o IR
N8R 32 7 KR G R BORE I, SRR B T DL RO R TS ik A7 AE Buffer RAM AR B R Edl . 1X AT RE
7 Standby 5 Suspend & 2R A
® EEFNE R
3 ELRA WoR Dy Re FOE AR R b 0 TS ThRE T T UL S R AR I, 75 2 E R R BRERT PIP
yok e
® Z{%&E7R (Color Bar Display)
AT RARLUR AR 7 SRR .

2.7 FFHLER

® LA/ MPU ENL T, K RA8873M F N HIf Ab PR 3% vl LME F G /7 1E serial flash PIHI$E 4 5%
5, PUERERIIRE. XA THRESTE HIRTF B $AT, FE HAEAT 52 J5 B4 BB A5 MPU -EIhRE
YHF 12 B4 . /AR

B EXIT: Bkiide4 (0Oh/FFh) -- one byte instruction
B NOP: 4 (AAh) -- one byte instruction
B EN4B: #t A 4-Byte #if54 (B7h) -- one byte instruction
B EX4B: Bk 4-Byte fimiE4 (E9h) -- one byte instruction
B STSR: R&EHTES (10h) -- two bytes instruction
B CMDW: fid 5 N4 (11h) -- two bytes instruction
B DATR: ##liiiig 4 (12h) -- two bytes instruction
B DATW: HHEE ANIES (13h) -- two bytes instruction
B REPT: n#il$iE4 (20h) -- two bytes instruction
B ATTR: JURJEMEFES (30h) -- two bytes instruction
B JUMP: BkiEkfe4 (80h) -- five bytes instruction
B DJINZ: BJIFBkERTE 4 (81h) -- five bytes instruction
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2.8 XIfeH5|% (BTE)

2D BitBLT 3|%
BAYCMHEE SBUEY i E w50
® Ty RUIEIH 5 EIRE I
W RO E L 8x8/16x16 1% 2 K EIRE
® RE&IEH] (Opacity)
A VR A3 IS 2T LS 7 A BRSO VR RN OB (0 BT, 4R i i PR i o i ) 7 QIR s H R o TE AR R
M ERAEH SRR ER KNG, Ak, 7Rar b B sk Ry .
W CSCHEEE (Chroma-keying) Thig: iR 2 1 RGB Hi ek ONIE W 125 % 3 T IR AR A AL
B ERIREGIEY (Alpha-blending): MR85 17 2% & € 17 B b 2Rk 34T ok EUE TR G (RN SR H 2D
RE 2 B RE) o
B ZFRIEAGEY (Alpha-blending): 1R RGB # A KIRA A%, it 8bitRGB, | MSB2bit Jyofti .

2.9 JLfTE5I%
o RN, . MLk, M. SATE. SR, METY

2.10 % SPI 1
2.10.1 CFIIRE
® N7 ISO/IEC 8859-1/2/4/5.8x16. 12x24. 16x32
® UFFEEIH 16X16/24X24/32X32 #4777 ROM &l Uni-code/BIG5/GB %545, L HfIIERMSH
GT21L16TIW. GT30L16U2W . GT30L24T3Y. GT30L24M1Z. GT30L32S4W . GT20L24F6Y .
GT21L24S1W
THEHE R E e LR (8x16/12x24/16x32) H 47
X T 5 N SCF SRR P SO bR
SRR KPR Y X1, X2, X3, X4 55k
YEFCT 90 ek

2.10.2 DMA Ihfig
® UERANEBERATINAE (serial flash) FdE & i 2 EIHELE X

2.10.3 —f&=E SPI

® it% Motorola SPI #i#%
16 bytes SR FE FIFO
16 bytes 5 ANIRFEH FIFO
£ Tx FIFO 584754531 H SPI Tx/Rx 514 B Iy 43 % i v ke
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2.11 1IC #iH

® |IC master interface
B A LEREY IS 11O device, FIHN7E B HE 5 i ) fb 42 57 2
B SRR (100kbps) SHLEA L (400kbps)

2.12 Fk 5SS e i 2%

MBS 16-bit 58

—> 8-bit pre-scalars 5—/> 4-bit 547
f £ Y8 T 10 AR A T AR AL
EEEWIIE=4 S A T Sy

Dead-Zone {4

2.13 #EEn

® SUHF5x5 A (RAUEHIS GPIO HIFLEE)

AR AL R 4 4 3

PEER IS4 25T ki

S (RN 42 7

T AEBRHISFAT T AT LSCRF RN % 3 82 (3 M2k BeAL RS L 6 A2 90°)
®  CSCRFHEALMLE )AL

2.14 BHER

® R 3R HLE A
B {5l (Standby). KHR (Suspend) SHERE (Sleep)
© AT DU i AR AN e

2.15 FRERIR

WEERTRR PR Rl PLL DURME RGH% . LCD % 5 Buffer RAM SR f# H
R H IR E SN (XIIXO: 10-15MHz)

W OB R RGUE (B KA 80MHz)

Buffer RAM A% (& K {H 80MHz)

LCD BHHAHME (5 K{H 40MHz)

2.16 Az

® PRANERREFE AL
® il &=L

RAIO TECHNOLOGY INC. 13/239 WWww.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

2.17 BYR
® |/O HiJEk: 3.3V +/-0.3V

® PJ# 1.2V LDO for core power

2.18 #f3

® |QFP-128
® {EJLEE: -40°C ~85TC
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&
T g
s E
228
oo
n=EQ
QLECE
x 25335 @ 2
Q%%Qéé%ggOUUUQUOUUUUQEUUOOUUUUOU
%xxxxxx>>zzzzzzzzzzz>>zzzzzzzzzz
/ 88 8 8 B 2 2 8\
vbp33 | & 3| vss
vss 3 LDO2_CAP12
XPDATIOYGPIODIOJXKING] 3 voD33
¥PDAT[GPIODJ XKINZ] E=1| S I NC
XPDAT[2/GPIODEN XKIN[4] 3| — =R
¥PDAT3IGPIOE[D] [ I NC
¥PDAT[4GPIOE[] 3 I NC
¥PDATSIGPIOE[2] 3 I NC
XPDATISGPIOE(S] 1| 8 CMOS TFT LCD I/F Type =R
XPDAT[7IGPIOE[] @l = ne
KPDAT[SIGPIOD2) KKIN[Z] 3 LQFP-128 O ne
XPDAT[S)IGPIODI3) XKOUT[3] 01 =
¥DD33 I NC
vss m=| £ o TM I NC
RSVD g2l = ne
XPDAT[1O0}GPIOE[S] (] I NC
XPDAT[11)iGPIOE[S] 0 I NC
¥PDAT(2IGPIOE[7] O3 0O NG
¥PDATH3GPIOF[0] £21| 2 I NC
e = RA8873ML4N =i
¥PDAT(S)GPIOF[2) [ (=
XPDAT[E)GPIOD[4) XKOUTH] 1 vss
¥PDAT[7JiGPIOD[S) XKOUT[2] 3 1 vDD33
XPDAT[BJGPIOD[7) XKOUT4] =3| & 1601 I XMISOIGPIOC]2]
voD33 | ~ ¥ 2| =2 xmosieriocH)
Vss O I XSCKIGPIOC(O]
XPDAT(S)GPIOF[3] 3 Date code (Year 2016, 1th week) O3 XnSFCSHGPIOCH]
XPDAT[20[iGPIOF[4] 03 I XnSFCS[ONGPIOC[3]
KPDAT[21JGPIOF[S] =@ & [ XnINTR
KPDAT[22)/GPIOF[E] (| — 2| B3 XDB[15)/GPIOA[T)
XPDATIBIGPIOFTI |, @) [ XDB[14)/GPIOA[B]
HKOUTIOIXSDAIGPOB] 3| & 2| = xoBH3lGPIOAS]
\* e 2 8 & 8 %j
COoRNVWRCESRSEEST EECRBRTRYBIlENAT
EE- e e e e  t e e
O e nWmmo o =cCena COOOORTURNOOOO0O0
¥ >0 puUwxXx _ =9%sbfassan® alRZIEEs
= < mxX x Oz EEExs= EZE00000
e = £O S-N®Y Comemsoa
9 =) = TO@O ., QUOoOEF oo
g g QRR8E  9FTeeEEE
w
E < g g z KRR
g g
w
ey
[=}
=
& 3-1
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3.2 HERS

Q128.14x14
128 LEAD THIN PLASTIC QUAD FLATPACK PACKAGE .4 MM
kg = ax [afo2]v[ru]z PITCH
- 10 > MILLIMETERS
] 128 '— 97 SYMBOL | MIN NOM MAX | NOTES
) HHHHHHHHHHHHHHthHHHHHHHHHHHHHH A - 760 -
1= o | == % ! A1 0.05 0.15 -
== | =]
= = A2 1.35 1.40 1.45 -
=] | == b 0.13 0.16 0.23 4
= | = b1 013 - 0.19 -
= [ == ¢ 0.09 - 020 -
| e 0.09 - 0.16 -
[£] _'_EE_————_T ______ :;'h (=] D 16 BSC R
= | == D1 14 BSC 3
= | = E 16 BSC -
E | E E1 14 BSC 3
= | = L 0.45 ‘ 0.60 ‘ 0.75 -
32 | =65 Y L1 1.00 REF -
i DA O Fe e e F A e R 008 | - - -
33 I 64 R2 0.08 - 0.20 -
- s 0.20 - - -
0° 35° 7° -
01 0° - - -
02 1° 12° 13° -
DETAIL F 03 11° 12° 13° -
/ N 128 -
/ ' - e 0.40 BSC -

N —ll——q28x b [B[0080Y] NOTES:
124% E N 1. Dimensions are in millimeters. Dimensions in ( ) for
Reference Only.

T . 5
A e,y Rev. 0 8/08
t vy =L ) -

SEATING PLANE

2. Dimensions and tolerances per AMSEY14.5M-1994.
3. Dimensions D1and E1 are excluding mold protrusion.
ﬁ “‘}1 Allowable protrusion is 0.25 per side. Dimensions D1
* ¥ and E1 are exclusive of mold mismatch and deter-
PLATING e mined by datum plane H.

/0 — 4. Dimension b does not include dambar protrusion.
Allowable dambar protrusion shall not cause the lead
f ? 01 width to exceed the maximum b dimension by more

than 0.08mm. Dambar cannot be located at the lower
radius or the foot. Minimum space between protrusion
and an adjacent lead is 0.07 mm.

0.25 GAUGE
«(L1) »| PLANE

DETAIL F

3-2: RA8873M Package Outline Dimensions
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4. 5IHE X

4.1 FHFIEEmED (25 51H)

# 2 e

I/O

Az St BA

XDB[15:0]

10
(8mA)

g aL

Hd LR B T i 5 RABB 7MY 3141422 I 3 1% % .

XDB[15:8] A LL# & GPIO (GPIO-A[7:0]), Wi #& & ¥% A i% & i 8080/6800
16-bit 714z 14 w2k

XDB[7:0] Wi f7EBAT R umialN, MES WA AT I I umE 5 A
HS % B AT E im0 =T,

XAO0

A R
M 5 | A A FH 7 30 4 o 238 2 s 1) R
XAO0 =0, REEIUMLEN,
XA0 =1, HdlEdusdE S A,

XnCS

i BRE
RSP ERE, W R0 R E RABBTIM JyH AT Efaumtsia, Wkl e N
GPI-BO Jf HEEH G IAIME, 51 ABA f T Bk

XnRD
(XEN)

X0 AN g

MRS /& 8080 R4, LTI ME XnRD i (BHUERE), (KHE-FahiE.
AL PRS2 6800 R4, MH| R ME XEN A (BURe(ES), mis Panfk.
TSR P v Ve R AT EREEL, B4 G A GPI-BL, FH H ]z S
1 P AR

M % pull-high HLFH.

XNWR
(XRNW)

BANERE

AL IR EE R T2 8080 R4, LTI XnWR (B S5 AN), K- F3h1E.
AL EL AR FE L2 6800 R4, MCH| IO XRnW (Bl SEBUS ), BREL
I P, BN RS E.

SR v R R R AT R, A 2 O GPI-B2.

P T LR .

XnINTR

(8mA)

H T 5
R 5 g TP RO AS  H eT

XnWAIT

(8mA)

SRfESEH
24 XnWAIT 4 high, %75 RA8873M L& i & i A& Kt » 24 XnWAIT 24 low,
T b FE 2 I NS

XPS[2:0]

HHRAT FRImE O EE

00X: (F%1 E4%31%) 8080 8/16-bit ¥ w2k 1.
01X: (%1 E4531) 6800 i8/16-bit HfE MLk,
100: (H: 47 3= 9% 5%) 3-wire SPI.

101: (34T - #3) 4-wire SPI.

11x: (B 47 E#%50) 11IC.

RAIO TECHNOLOGY INC.
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3

I/0

Az 3 B

‘_E«.
a. R F AR O BOE ORI i, 84 XPS[0] A ki -

4.2 BATERRED (53F5EEmED)
WL 110 W fir R B3
XSSCL | SPI 5 1IC #i&
(XDB[7]) XSSCL. 3-wire. 4-wire 475K IIC # (1%
IIC $dR/4-wireSPI HEH N
?5551 | 3-wire SPI 7 NC, 1#%4%%] GND.
(XDB[6]) 4-wire SPI Jt1H: XSSDI #4742 LIAUE I -
IICC Ft1H: XSSDA 5 A7 Hz [l N fin Hi 0]
3-wireSPI #iE/4-wireSPI 3E# H/11C Slave frEEFE
xszsSD[z) o | 3WireSPIIIF: XSSD, BT B ISt X AL -
(XDBI5]) 4-wireSPI I/F: XSSDO, H: 178z LIt o
IIC Fiif: XICA[5], IC %% & il bit [5].
SPI BAE/IIC Slave Mk
XOB[A) | | XnSCS, 7 3-wire 5 4-wireSPI $ 47 A H, 13 HNEAES.
IIC 5iif: XICA[4], IIC %5 B il bit [4].
IIC 5A1H: 1IC Slave bk
OBI30l | | XICA[3:0], % 3-wire 5 4-wire SPI Jiffi: NC, iffi%#:5] GND.
IIC FLH: 1IC 2% % ik bit [3:0].

4.3 Serial Flash B, SPI master #& (5 51H)

M &R I/0 W fir 38 BH
4MEB Serial Flash/ROM SPI it Frig# 0
NNSECSO 10 SPI it ik B JHI#0 fdi I E Serial Flash/ROM X SPI %% & ik # L.
(8mA) | *W SPI master #2588, H-4 k5| AT LA FR 7 #L I . GPIO (GPIO-C3), #k
ik GPIO-C3 Mt N6k
4MEB Serial Flash/ROM SPI it i+ 1
o SPI iy ik £ IH#0 1§ 7 Serial Flash/ROM B SPI % & % I .
XnSFCS1 @ma) * iR SPI master #2%fE, B4 L5 EIAT APRE R LRI GPIO (GPIO-C4),
ZRIN GPIO-C4 NI AN ThfE.
15 xtest[2:1]43%5F 01b A4 7E reset J& HI£3 H 3h pull-high.
SPI B 4THI%
NSCK 10 ISR AT SR S, B4, Serial Flash/ROM B8 SPI 2% & { ] .
(8mA) | * W SPI master £z 145 RE, 4 k5| AT BABEFE R BRI GPIO
(GPIO-CO); ZRik GPIO-CO fi N ThfE .

RAIO TECHNOLOGY INC.
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g

110

M fir 2R A

XMOSI
(XSI00)

(8mA)

E 1'% DN

Single #%5X: Serial Flash/ROM &k SPI 2% & #it N & F . X} RA8873M 1fij 5 I
Nt .

Dual £ Ih 5| JHA X $dE 412540 (S100), thIhfe HEELE Serial flash DMA
8

*W A SPI master #4456, 4 b5l o] DL FE )7 $LRI A GPIO
(GPIO-C1); %Rk GPIO-C1 #ii ATk

XMISO
(XSI01)

(8mA)

EX PNk

Single #5%3X: Serial Flash/ROM &\ SPI %% & fii 1 48 F - X} RA8873M 1fij 5 1L i
HEIN .

Dual #50: BE51 WU Bl A 1%6#1 (S101). BhIhfiE R AEAE Serial flash DMA
8

QIR SPI master #4258, A4 b5 BAT LA FE 7 LRI A GPIO
(GPI0-C2), ZRil GPIO-C2 i NIhfE.

RAIO TECHNOLOGY INC.
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4.4 PWM F1E (2 518)

-

I/0

Ml Az 5t BA

XPWMO

10
(8mA)

PWM fES5#H 1408k BBk

Pull-high iX 51 JAT ALERT 4R Bos BRE «

BRI\ AEREWI IR SR Th g, X AR 5| IE S A7 (RESET) Jil I N 2> e b Ak o
£ SEIRTR Rl SR VAR CEAh S PO FIE R (AN SE R S g

XPWM 0 (4 U r] DAE G2 A7 3 R E .

W PWM BEZERE, 840051 AT LLgEAE 7 #RIA GPIO (GPIO-C7), ZRiA
GPIO-C7 &% A\ T fig 5l i HAZ O A 2

XPWM1
(XCLK3)

10
(8mA)

PWM 15 5% 2/ S 3 A (FERA#ME)

4 XTESTI[O] K H P

XPWML A] DL € i A AR s mT 28 ph A7 28 1 R o8 il IS4 Hofi
A AT 2 R UER) XPWM1 ThAE, oscillator S i f&: SCAN Sl % A 2 5
RIS A A7 R ) R A

24 XTEST[O] A A

XPWML 5| sl /& &0k B Fe i M 3 N\ o

4.5 REFEM 95H)

23

110

M fir 5 BA

XKIN[4:0]

HRBIEER GPIs (General Purpose Input)

A (BA), A pull-up FEFH.

XKIN[0] E.A IIC master f{] XSCL A,

In RA8873M, XKIN [4:1] 5 XPDAT. GPIO-D 3LZE 5[,

XKOUT[4:0]

(2mA)

Keypad N8 GPOs (General Purpose Output)

Keypad EFFAE A M= A, 51 A open-drain #iith (BRA).
XKOUT[0] Ef IIC master [ XSDA IfjfE.

In RA8873M, XKOUT [4:1] 5 XPDAT. GPIO-D 3£ZE 3|,

46 LCD BREHFEOD (281/65)

BEWAL®B| o | WA R
. FREEER
XPCLK @ma) | PHERHA S TR TRT 455,
BAESK SPLL IREh P24,
YVSYNC e} VSYNC Pulse
(4MA) | 5 B 5 2 VSYNC 3625 T8I0 TET S04 5,

RAIO TECHNOLOGY INC.
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A 2R /0 B fir 3% BH
YHSYNC (@) HSYNC Pulse
(AMA) | KPS 5 HSYNC e THBFI I TFT 015 2.
XDE o) Data 88
(4MA) | 5@ TFT 35101/ data 43K data SRELS 2

LCD BREHIE L L

B £ TFT LCD 4l 214k, RABB73M 1 £ HH 4% 47 #% 1% 5T LA S F

65K/262K/16.7M a7, i I35 1] DAL AN [R) 52 8 I S5 AH AT R RGB 28 .
51 A AR e TRT 810
T 11b 10b. 01b. 00b.

(GPIO) | (16-bit) (18-hit) (24-bit)
XPDAT[0] GPIO-DO/ XKIN[1] BO
XPDAT[1] GPIO-D1/ XKIN[2] B1
XPDAT[2] GPIO-D6/ XKIN[4] | BO B2
XPDATI3] GPIO-EO | BO B1 B3
XPDAT[4] GPIO-E1 | B1 B2 B4
XPDAT[5] GPIO-E2 | B2 B3 B5
XPDAT[6] GPIO-E3 | B3 B4 B6
XPDAT[7] GPIO-E4 | B4 B5 B7
XPDATI[8] GPIO-D2/ XKIN[3] GO
X[ZE:'S]T ( 4:;3A) 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/ XKOUT[1] RO
XPDAT[17] GPIO-D5/ XKOUT[2] R1
XPDAT[18] | GPIO-D7/ XKOUT[4] | RO R2
XPDAT[19] | GPIO-F3 | RO R1 R3
XPDAT[20] | GPIO-F4 | R1 R2 R4
XPDAT[21] | GPIO-F5 | R2 R3 R5
XPDAT[22] | GPIO-F6 | R3 R4 R6
XPDAT[23] | GPIO-F7 | R4 R5 R7

* KA ) 51 AT DLSRE R R % GPI1O-D/E/F(default) 8% XKIN/XOUT,

BN 18bpp (i, Bt XPDAT[17:16/8:9/1:0] ERilj2 GPI #izt.
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R % I/0 M fir 88 BA
Crystal #1 \/Clock 1 # A\ (L% -core clock)
Crystal Oscillator #Zji7& £ 10MHz ~ 15MHz.

Xl | 2 XTEST[OJBCMR LI, IE 5245 W crystal FLES AT, Tk 51 IR
(XCLK1) RSN crystal HUBE, 5O T LA RABBTM (IS (55 .
2 XTEST[O] W A s BT, b 5] A Sk U E AN 1 .
i OSC #i#%Jy 11.0592MHz.
%O o Crystal
BT PR crystal HLES T, T b 5| IR 0% 12 28 AN erystal L
BN ES
XnRST /OC | 7 ik G o pe A AR I R ALE 5, ANERE AL 5 MIHEA L iR D B 256

OSC 1A Ji A«
AR PR
W pull down HiJH

XTEST[0] | BEGIRERZ SR 40 7 A R, FERRHERRAE Bt 5] N 1% 2E5% 8 2 GND.
0: preEAEa, fEHME PLL i
1 2% PLL, SO MR E /b XCLKL, XCLK2. XCLK3 #iA.
& AR

XTEST[2:1] | 00: FRifERE. - | |
01: 4 SPI master 5|42 (f F1E in-system-programming) .
1X: fRE

4.8 mEIESEM

3 N 110 fal Ar 3R BH
LDO1_CAP12 b LDO 4l
LDO2_CAP12 AMEE TuF HL AR,

VDD33 P 10 VDD
3.3V IO HLEHIAN
VSS P GND
IO Cell/Core i,
RSVD = Reserved
FAAME LUF FLZ 3 .

RAIO TECHNOLOGY INC.
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5. AC/DC F¥tE
5.1 &K MR
* 51: BREUEE
Parameter Symbol Value Unit
Supply Voltage Range Vbb33 -0.3~4.0 \%
Input Voltage Range ViN -0.3 ~ Vop33+0.3 \%
Operation Temperature Range Topr -40 ~ 85 T
Power Dissipation Po =300 mwW
Storage Temperature Tstorage -45 ~ 125 T
Soldering Temperature Tsolder 260 T

£
1. BaniZE 2 gUERME N, TPl B iRt 2 S b 0. ST, 20 i s TR A
2. Mt E YR N BE BT, AR EYE A N R T REAF RS — MR KK 2, AUE % ERA8873MI H ity 12

FOH YRR KA R
5.2 DC %tk
% 5-2:DC M4t
Parameter Symbol Min. [Typ. |Max. Unit |Condition
System Voltage Vb33 3.0 3.3 3.6 \Y,
Loading capacitor Capvad 1 - 10 uF
Operation Current lopr 102 mA 1 3, 7 4
Standby mode Istdby 24 mA 3 3
Suspend mode Isusp 8 mA  17E 3
Sleep Mode sLp 5.6 mA 1% 3
Power ramp up time Tramp 35 35 ms [Vobss Ramp up to 3.3V
OSC/PLL
Oscillator Clock Fosc 10 15 MHz |Vbpss=3.3V, ¥ 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time Tiock 1024 OSC |iE 2
Vopzz = 3.3V
CPLL Output Clock (CCLK) Freqeeik 120 MHz |When enable internal
ISO-8859 font feature
SPLL Output Clock (PCLK) Fregpeik 100 MHz |Vopss= 3.3V
Serial MPU I/F
SPI Input clock Fredhssk | | 50 |MHz]
Input/Output (CMOS 3-state Output pad with Schmitt Trigger Input, Pull-Up/Down)
Input High Voltage Vin 2 3.6 \%
Input Low Voltage ViL -0.3 0.8 \Y,
Output High Voltage Vo 2.4 \%
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 \%
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Parameter Symbol Min. [Typ. |Max. Unit [Condition
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

2 1. f#i[] Crystal Oscillator i} 25 245 L2450

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

7 2:
0sc A N N N A W A L W A W A
PLL_Enable |
PLL Clock Cut 7_/_\_/_9_;’_\_/’_\_!_\_ (ALY AW AN A A WY A
< lock .

£F 3: Measured on tester with 8 bit MPU interface and without extra load.
ZF 4: Measured on tester with Resolution 160x120, MCLK=80Mhz, CCLK=80Mhz, SCLK=40Mhz.
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6. MEHH A1
6.1 FE

RA8873M %% A T R J7 e i 3 PLL, %55 CPLL 24 CCLK #&fit MPU #:11. BTE 5|%., 2K 5|4,
¥ DMA 514 ;. MPLL 724 MCLK LL#RfEZ: DRAM i/ ; SPLL N|/=4: SCLK #24t LCD Jf =313
TAEAIR

6.1.1 AUZREE

XTEST[O]

clk_osc

2

(xclk1

clk_base m

clk_base

xclkd_i

MPU
BTE/Draw/
clk_cpll Font_ DMA
—— »

xclkd_i

cli_mpll _ml Buffer RAM

xclk2_i

(xclk2)
Sel_[ExtClk

clk_base

clk_scan
e

B 6-1

XTESTI[O] il &R PLL B2 A ok ™ AL 2 M, W€ XTEST[0] AR K AT DLk %
CPLL. MPLL. SPLL N UoHi%e. WAFIR ., BRRHAHURRRIE. BOE XTEST[O] A H-F ik
# XCLK1. XCLK2. XCLK3 10 Sl %, WA BRI R 1) k5 .
B2 R DA T 2

) 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 #5E
b
Fir LML) 5] PFD ] Charge Pump || Vo) LE —-’EL“—D'—'T
PLLOINV_M J [ 2

Li{IN+1})

6
A

ABHOPLL DEHOPLL FLLON M [5:0] PLLON_K [1:0]
6-2

St F PLL 850FE [R5, 4 A m] L% LA R 2247488 PLLDIVM. PLLDIVN. PLLDIVK. %A

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

PLLDIVK
2)(

XCLK =

B A [ -

i. PLLDIVM:Oor1

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

1. WHTE PLL 25880 A B &2 PLL S5,
2. 7£ REG[05h] ~ REG[OAh] #1&&k )5, PLL 75 %4 30us [ 8] Sk fea i AR i o
3. ¥\ OSC % Fin 5 PLLDIVM 4754 PL R 444

10MHz < Fin <15MHz
&
Fin
10MHz SWS4OMHZ
Fin

4. WBfES Fvco= SPLDVM

x (PLLDIVN +1) 242502 K T4 250 MHz 3 H/ T 500MHz.

i.e,

250MHz < Fvco < 500MHz
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PA OSC Fin 10MHz HJfEIE T, kKl Panel Size K/NAE, 2% LT 2 WU .

Table 6-1
Panel Size 640x480 800x480
REGJ[05h] 08h 08h
REGJ[06h] 27h 2Fh
REG[07h] 06h 06h
REG[08h] 27h 2Fh
REG[09h] 06h 06h
REG[0AhN] 27h 2Fh
sz | sou=soune
Reference Setting MCLK=50Mhz CCLK= 60Mhz
- MCLK=60Mhz

Note: SZfr_ L% 1l 7 B S5 LRI Panel
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6.2 EHAiL

6.2.1 A EAES
RA8873M A T [ 4l R G A v UM EALE S (IRESFEIE) LUARES AL, AMEEAE S Y
Uit /0 256 OSC #iR H I, A gl BRI EAE S

e RA8873M Hf, MPU MiZZJ:HfiiA status 2247 4% bit [1]-operation mode status bit, XA DL &
RA8873M & i fEFRifER IR A

AnRST

escom[ TN TULLUUUILUL

» 256 clocks — ‘

Figure 6-3: #MBEA{E5T/ART 256 OSC AH

[ Power ON ]

Inhibit Mode

Check Status
REG bit 1

[RA8873M operation ]

Figure 6-4 : FFHL/E{E A RA8873M NS E Status REG bit 1 JRZE
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7. EEIRAE

7.1 REEFE

RA8873M & fit JF 41 & % i 82 11 (ex. 8080/6800 #Z #Il ff1 MPU #z I[1) 5 5 47 = #% o #2 [ (ex. IIC,
3-wire/4-wireSP1). MPU £ N8I3 H XPS[2:0] {8, & HEA PR LIE R PLR 2 17 i RA8873M.
M7 4% 5 N AFAE IR A 2 A7 88 25 (45 3. 364, MIPI DBI-2 type A K{LF IH41 345 6800 411
MPU #2[1.,

Et -

BT REEBUYL, FiESERNENSEERE RN 8-bit. B MPU JE/E 4 16bit 78 antk, Wik MPU %
R 16bit, HBA LB A7 % I 55 AT AR LSB (XDB[7:0]) 8-bit, {HJ& Memory Data Port (REG[04h]) Z%1F
abrgh. {8 H Memory Data Port (REG[04h]) 2247 #s i W4 [F] 22% host interface type bit (REG[01h],
bit[0]) ZE/77%, 4 hostinterface type bit (REG[01h], bit[0]) Z%47 #s 15 7€ ik 16-bit %5 1%, A4 P AEE0HE 8 2 s
v 16bit %EE, #ieEAAs (REG[O1h], bit[0]) /& 8bit % & M| P 77 %54 5 B2 5t 8-bit.

2<% 7-1: Parallel /Serial Host I/F Select Pin

XPS[2:0] | Host Mode

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

101 (serial host) 4-Wire SPI

11X (serial host) IIC

77 BB 7 B0 7% 0 55— 25 (3% “Address Wite” ACHE R {7 S itk -+ F— i/ “Data
Read/Write" #7857 » i bEBt FT LU ERTEDEILHTTF B S0P (5 A S - 1 R E BB
RT3 2 MR LA - AR S AL € IR IAY © AR B AT AVBY R FAE Memory
Data Port (REG[OAN]) » BF i & E1BINN - (LR PYF RS (i BT - AR ERT— (ke -
DB AR L S AR R A BOEPIERA PT AL & E BiE

711 ZEBBEAN

1. 5 NEAHE 2247 25 bk bits 7-0.
2. G5 NGAF B .

7.1.2 ZAFEHER

1. HANELH A7 ds b ikbits 7-0.
2. BEEZEAT AR .
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713 HWEBA
RAB873M 1 fix fi] H. (1) 75 12 T LA i MR HiE 5 AN A A7
1. 5 NEGEIR R E e TAER M.
2. BE BRI EEUS N AL fr REG[5Fh]~REG[62h].
3. % Memory Data Port Register (REG[04h]) 58 sl 1% 5 .
4. X TAEE DB ANEHE, 45385 A\ Memory Data Port #5#14x [ 5h Zin N fE ik

7.2 | EF

7.21 P EEEmEO
8080 5 6800 &% MPU LA, E5%E 7-1 5E 7-2.

8080 MPU RA8873M

A0

A1-A7IA1-A15
Decoder XnCs
I0RQ

XPS[2:0]
DB[0-7)/DB([0-15) [~ XDBI[0-7)/XDB[0-15]

-
RD | XnRD(XEN) 00x
“Wr | XnWR(XRnW)
“RES | XnRST
WAIT [ XnWAIT
TINT |- XnINTR

B 7-1:8080 MPU Interface

6800 MPU RA8873M

A0 | XAO

A1-A7/A1-A159
| Decoder XnCS
VMA

XPS[2:0]
DB[0-7]/DB[0- 15] [~ XDB[0-7])/XDB[0-15]

EN XnRD(XEN)

REA

RIW XNWR(XRNW)
“RES XnRST
“WAIT - XnWAIT

TINT |- XnINTR

B 7-2: 6800 MPU Interface
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7.2.2 FH FE i O H

NTH R B R AR AER) 8080 5 6800 0

8080 — 8/16-bit Interface

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

+——— tcves >
z

XnWR, XnRD

X

— toHs [e—
tpss—>
XDBI[7:0]
(Write)

<+— taccs <— tons —»|
XDB[7:0]
(Read)

B 7-3: 8080 Waveform

2 7-2:8080 MPU I/F Timing

Rating .
Symbol Parameter Min. Max. Unit Symbol
tcyes Cycle time 50 -- ns
tces Strobe Pulse width 20 -- ns
tass Address setup time 0 -- ns
tars 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
tons Data output hold time 0 20 ns
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6800 — 8/16-bit Interface

' N
XEN /‘/ \\
+«— tcves ‘ >
“—tawe—>' |[—— tew——»
XRnW ><\ ><
> Tans fe——
% N
XAO, XnCS ><\ ;><
> tpHe +—
tose—
XDB[7:0] \>
(Write) N
tons
I~ tACCﬁ_> i d <+
XDBI[7:0]
(Read)
& 7-4 : 6800 MPU Waveform
= 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
taws Address setup time 0 -- ns
tare Address hold time 10 B ns tc is one system clock period:
toss Data setup time 20 -- ns tc = 1/SYS_CLK
toHe Data hold time 10 -- ns
taccs Data output access time | O 20 ns
tons Data output hold time 0 20 ns

BELLHAR I B N2 B UL, WURAESRA XnWait 7= AE 5547 JE AU, 8% Ji) $0 8] 1 B[] 4 230K
T 5 DARGHRFI . WEREA MR XnWait FIHLE], I H 255 B GR35, 84K & s
AR SDIREEHR T L. EHNBRES%E 7-5 5 B 7-6 .

HIAE XnCS, XnRD_EN, XnWR_RnW Jii E/NRLZ, X FER] BLkZ> MPU 5 RA8873M &4 I 14 .
R HERELERE MPU 5 RA8873M, EH LM KEIE /MNT 20cm . 74 iE 2 i 7E
XnCS,XnRD_EN,XnWR_RnW,XA0 - il -~10Kohm 47 HifH
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MPU8080 Data Write Speed Limit

il

+— Min. >5xSYS_CLK —*

SYS_CLK

XAO ~

XnWR (XRnW) L__f // L__§

XnRD (XEN) / /

XnCS I N o

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

MPUG6800 Data Write Speed Limit

SYS_CLK

XAO

XnWR (XRnW) T | // | I
XnRD (XEN) [} //// I_$
XnCS i /| I | —

«— Min. >5xSYS_CLK —

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

7.3.1 3-wire SPI

MPU RA8873M

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

T

ZCS P XDB[4] XnSCS)
SDA P XDB[5] (XSSD)
SCK >

XDB[7] (XSSCL)

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

RAB873MIEHt—ASPIMJE (Slave) #xiil#E, SPI JfE2 G FiE#EL (XnSCS). SFIfE iR (XSSCL)
PR %1 05 ki Nt 2k (XSSD) e ). 24 XnSCS ZFHERT, XSSCL & i :E418s (Master)
PRakzhi), MIFHE XSSD [fs 5. M SPI BT, @RI BURHI S — 7951 MSB 2 BitsA]
A SE H B0 B PR /B0 S AR, B RAS AL BOREE . 7E@ IR 2, XnSCS 401
H—HARFFECHEHRS, BEEERGS

MSPI EFRAIE RIS AR (& 7-9. B 7-11), WA ERGE27 1 REL SPI K XSSD 51, H
FE (Master) FEHI# RIS AN VRE. ISPl TEARE AL/ BOREE U AU, 5527775 1 BORL IO 2 i
RA8873M ISPl MJ& (Slave) 1|2 IEXSSCL HIzh{EiEIISDA ik E 1 H (Master) 2255 o
HsHlE 7-8 ~ & 7-10 MERH. XSSCL K TAEMZE N 50Mhz.
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Transfer Start Transfer End

|
XDB[4](XnSCS) :
[
il

|
|
|
|
L

XDB[7] (XSSCL)

XDB[5](XSSD) ‘\é@

|o 1] | stus.paT |

]
m FROM MPU TO RABB73M A0 0:COMMAND/STATUS 1:Data

I:I FROM RA8873M TO MPU WR# 0:WRITE, 1:READ

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

Transfer Start Transfer End

XDB[4](XnSCS)

XDB[7] (XSSCL)

XDB[5](XSSD) ‘%

[0 9

m FROM MPU TO RA8873M A0 0:COMMAND/STATUS 1:Data

WR# O:WRITE, 1:READ
I:I FROM RA8873M TO MPU

7-9 : CMD Write on 3-Wire SPI-Bus
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Transfer Start Transfer End
38 -
| | | |
XDB[4](XnSCS) : : | :
I
| | | |
| I |
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
XDB[7] (XSSCL)
XDB[5](XSSD)
|1 1] | REG_DAT/ ]
MEM_DAT
m FROM MPU TO RAS873M A0 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8873M TO MPU
B 7-10: Data Read on 3-Wire SPI-Bus
Transfer Start Transfer End
-
| | | |
XDB[4](XnSCS) : : : :
| | | |
| |
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 RA8873M A0 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8873M TO MPU

B 7-11: Date Write on 3-Wire SPI-Bus
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DU I 7 A T4k 3-Wire SPI S I 1 I 77 K9G

t1 t2

XDB[4](XnSCS)

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

A Jr N
XDB[7] (XSCL)

XDB[5](XSDA)

XDB[4](XnSCS) \

XDB[7] (XSCL)

t4 t5

»
v
'S
v

XDB[5](XSDA)

B 7-12 : 3-Wire SPI I/F Waveform

R 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 _
t1 edge of SCL 1/2 t2 ns
CS hold time from rising
ts edge of SCL 1/2 t2 -- ns
Data setup time to
t rising edge of SCL 5 B ns
t Data hold time from 5 _ ns
° rising edge of SCL
Data output valid from
to falling edge of SCL 5 20 ns
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7.3.2 4-wireSPI

MPU RA8873M
VDD
- XPS[2]
T XPsii]
\Y
VDD
1 XPS[0]
zCcs »| XDB[4] XnSCS
SDI (¢ XDB([5] (XSSDO)
SDO »|  XDB[6] (XSSDI)
SCK »  XDB[7] (XSSCL)

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

4-wire SPI #1145 3-wire SPI # ELL, ME—RNFEKE T REHME 5. /£ 3-wire SPI #ZH 1, XAl XSSD
S5 AR SEREME S B AJE(Slave) /| % (Master) BA[IKEN. 7£ 4-wire SPI #11H, XSSD {551
REHIX 402 XSSDI 5 XSSDO {55 . XSSDI /& SPI master JxzhH) 5k 5] H; XSSDO MIEZKH
SPI W& (Slave) ¥ffivokiitt . ST VEIEERI L, E5% @ 7-14~[F 7-17.

Transfer Start Transfer End

|
XDB[4](XnSCS) !
|
1

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

XDB[7] (XSSCL) ‘|‘|||“||‘|||“
XDB[6](XSSDI) ‘\gg

: A ey |
|_1 ﬂ |_ REG_DAT/ J

MEM_DAT
\_ .I
XDB[5](XSSDO) \ /
\ !
W FROM MPU TO RA8873M
m A0 0:COMMAND/STATUS 1:Data
I:I FROM RA8873M TO MPU WR# O:WRITE, 1:READ

B 7-14 : Date Write on 4-Wire SPI-Bus
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Transfer ?tart Transfer End

|
XDB[4](XnSCS) !
|

|
|
|
|
L

XDB[7] (XSSCL)

XDB[6](XSSDI)
ENEY
XDB[5](XSSDO)
|_ REG_DAT/ J
MEM_DAT
"]  FROM MPU TO RA8873M
&\\' AO 0:COMMAND/STATUS 1:Data
|:| FROM RA8873M TO MPU WR# O:WRITE, 1:READ
B 7-15: Data Read on 4-Wire SPI-Bus
Transfer Start Transfer End
fer S ANSK

XDB[4](XnSCS)

|
|
|
|
—1

fo————

|
|
|
|
|

XDB[7] (XSSCL)

XDB[6](XSSDI) ‘\g@

[0 of

XDB[5](XSSDO) ‘\_ ./"

m FROM MPU TO RABS73M A0 0:COMMAND/STATUS 1:Data

I:I FROM RA8873M TO MPU WR# 0:WRITE, 1:READ

7-16 : CMD Write on 4-Wire SPI-Bus
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Transfer Start Transfer End
| |
| | | |
XDB[4](XnSCS) : : : :
| | | |
LT |
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
XDB[7] (XSSCL)
XDBI[6](XSSDI)
[0 1]
XDB[5](XSSDO)
I— STUS_DAT J
%]  FROM MPU TO RA8873M
N A0 0:COMMAND/STATUS 1:Data
I:I FROM RA8873M TO MPU WR# 0:WRITE, 1:READ

7-17 : Status Read on 4-Wire SPI-Bus

RAIO TECHNOLOGY INC. 40/239 WWww.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

DU IS 7 B T4k 4-Wire SPI S 1 I 7 K9G

t2

>
)

XDB[4](XnSCS)

1 6 7 8 1 2 3 4 5 6 7
XDB[7] (XSCL)
XDB[6](XSDI) /% /

MSB

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

XDB[7] (XSCL)

h
v
-~
v

|/

t6

XDB[6](XSDI)

XDBI[5](XSDO) <

& 7-18 : 4-Wire SPI I/F Waveform
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£ 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
ta edge of SCL 1/2t; -- ns
CS hold time from rising
t3 edge of SCL 1/2t; -- ns
Data setup time to rising _
ta edge of SCL 5 ns
i Data hold time from rising 5 _ ns
° edge of SCL
Data output valid from
ts falling edge of SCL 5 20 ns
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733 lICI/F

MPU VDD RA8873M

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

VDD VDD _:‘°— XDB[5](XIICA[5])

L
1KQ~10KQ % ’_:'\"_ XDB[4](XIICA[4])

o XDB[3](XIICA[3])
o XDB[2](XIICA[2])
D XDB[1](XIICA[1])
o XDB[0](XIICA[0])

SDA |g XDB[6] (XSSDA)

@ i 50pF

SCK

> XDB[7] (XSSCL)

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

7-19 : The MPU Interface Diagram of IIC

IIC 2 H XSSCL 5 XSSDA Wiz BORNL R4 m, A ThsdEm IC #H. NC Emikar7 4
£, #&18 IC (X Spec & XMIMJE (Slave) itlihl. #i6 MMiftE RA8873M [ IIC device ID. 4%
TR Mg A0, ARFAMEM. 2 A0=1, R TR vEE AW 2 A0=0, A HRE
AW NC Iy LA I MSB 6 i (345 7bit) 5RA8873M [fdevice ID #[7, RA8873M [{IIC
ME (Slave) mishiE.

RA8873M HIiL &L & (Device ID) & A/ FEF4LAT, & LA LLE XIICA[5:0/XDB[5:0] K 5E i«
RA8873M 4 FhEIHaR, 25lh: THREEAN] « [HREHEI « [HREAN] 5 [EREE] Ei.
FIWIRARE A0 K WR (ifike. vEgitheEiiil, &% @ 7-20~E 7-23.
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1 1 2 3 4 5 6 7.8 9 1 2 3 4 5 6 7 8 9 7l

| |
|
NN W

XDB[6](XSSDA)

MEM_DAT

N FROM MPU TO RA8873M A0 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ

|:| FROM RA8873M TO MPU

AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

7-20 : Data Write on |IC-Bus

START STOP

r——

XDB[7](XSSCL)

XDB[6](XSSDA)

: \ y 0
1 1| L rec_oat/ ] lp

LS
MEM_DAT
o] . .

LY FROM MPU TO RAB873M AO 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ

|:| FROM RA8873M TO MPU
AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

7-21 : Data Read on lIC-Bus
START STOP

1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 77l

XDB[7](XSSCL) | ! |
. |
|
| : . , : |
xDB[6](xsSDA) |\ | !
|

|

| AT :

: | \:ﬁ \ : -7z : v ‘: : N A
I s | Lo 0| | REG_NO ]
NS FROM MPU TO RABS73M AO 0:COMMAND/STATUS 1:Data

WR# O0:WRITE, 1:READ
I:I FROM RA8873M TO MPU
AJ/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-22 : CMD Write on IIC-Bus
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I:I FROM RA8873M TO MPU

STUS_DAT J

A0 0:COMMAND/STATUS 1:Data
WR# O0:WRITE, 1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

LSB

B 7-23: Status Read on IIC-Bus

PAN IS PP B R TR 1C ST (I P R

t1

-~

XDB[7](XSCL)

XDB[6](XSDA) —

t4 t5

N
v
'S
v

XDB[7] (XSCL)

XDB[6](XSDA)

B 7-24 : 1IC I/F Waveform
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2 7-6 : lIC 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
b edge of SCL 5 B ns
Data hold time from rising
ts edge of SCL 5 - ns
Data output valid from
ts falling edge of SCL 5 20 ns

7.4 BRI

741 FHEEEEH (Opacity) RIHIAEIE (RGB)
8-bit MPU, 1bpp mode (BAf%3E)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
P Ps Ps P, Ps P, Py Po

Pis P14 Pis P> P P10 Py Ps

Pas P2 P2 P20 Pio Pig P17 Pie
P31 P3o P2o Pas P27 P26 P2s P24
P39 P3s P37 P3s Pss P34 P33 P,
Paz | Pas | Pas | Pas | Pazg | Paz | Pa | Pao

oA |WIN(F-

ook g XA ARG BTE WERY RINGEM . L IhREn KK (Canvas) WA 413E B 8bpp Tk, JF H A fE
M MPU £ 8bits i, fESANROEHEEM )G, FHEA BTE R RIhBEY R AR 2 (1 BRI R

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Ro7 Roe R05 G07 GO6 GOS BO7 BO6
Rs” | R | R® | Ga’ | Gs® | G3° | Bs” | B
R4 R46 R4 G,/ G,° G,° B,/ B46
Rs’ Rs6 Rs® Gs’ Gs® Gs® Bs’ B56

oA [(WN(F

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

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

OB |WIN(F-
X
=
X
"o
X
"o
X
=S
X
"
@
=
@
"o
@
"o
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8-bit MPU, 24bpp mode (RGB 8:8:8)

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
Bo’ Bo® Bo® Bo* Bo® Bo? Bo! B°
Go' | Go® | Go° | Go* | Go® | Go® | Go* | Go°
R07 R()6 R05 Ro4 R03 ROZ ROl ROO
B,’ B,® B,° B, B,® B, Bt B,°
Gy | Gf | G | G* | G® | G2 | G | GY°
R.’ R.5 R.° R.* R.® R.? R,! R.°

OO (WIN|F-

16-bit MPU, 1bpp mode 1 (B f3HE)

Order | Bitl5 | Bit14 | Bitl13 | Bit12 | Bitll | Bitl0 | 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, P3 P, P, Po
2 n/a n/a n/a n/a n/a n/a n/a n/a Pis P14 P13 P, P Pio Py Pg
3 n/a n/a n/a n/a n/a n/a n/a n/a P23 Pzz P21 on P19 P18 P17 P16
4 n/a n/a n/a n/a n/a n/a n/a n/a Pas P30 Py P, P,; P Pss P24
5 n/a n/a n/a n/a n/a n/a n/a n/a P3o P3g P3; P35 P3s Pa, P33 P3,
6 n/a n/a n/a n/a n/a n/a n/a n/a P47 P45 P45 P44 P43 P4z P41 P4o

o gt E(EThRE RS BTE (VY RIIRECEA - (B OHR E IRIE Fy 8bpp (e, MRS EBIT HAE
%7 8bits B - EEM LEREES AROREMEEREREOGRERRL 8 DULBARTE - f£HE
BANFER, BEECRY RGN H 3 E A BUR B2 -

16-bit MPU, 1bpp mode 2 (monochrome data)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitl1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Pis P4 Pi3 P, P P10 Py Ps Pz Ps Ps P4 Ps3 P2 Py Po

P31 P30 P29 P2s P27 P26 P2s P2 P23 P2 P21 P20 P19 Pig P17 Pis
Paz Pas Pas Paa Pas P Pa Pao P3o P3s P37 Pss Pss P34 P33 P32
Pes Ps2 Ps1 Pso Pso Psg Ps; Pse Pss Psa Pss Psp Ps; Pso Pao Pas
P79 P7g P77 Pzs P7s P74 P73 Pz, P71 P70 Peo Pes Pe7 Pss Pes Pea
Pos Pos Pos Po> Py Pgo Pso Pss Ps7 Pss Pgs Pgs Pss Ps> Pg1 Pso

OO [WIN|F-

ook g XA ThRER RS BTE IR I REM, M £S5 16bpp SRMLl. (HARER 1 B0E R (¥R )y 16bit 4},
FvoE RS TAEE M SRR AU E 55 FERR DL 16, DAL Boe M BUEEIR S AN . R EEANNAEE,
REE R e DA I H 15 B ) = I8 77 1 v ) e 1 LR

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

Order | Bitl5 | 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 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,® R° | 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 Ry’ R R:® | G’ | Gsf | G5° B3’ B3®
5 n/a n/a n/a n/a n/a n/a n/a n/a R’ R4® R | G | G | GS 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® Bs’ Bs®

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

Order | Bitl5 | Bit1l4 | Bit13 | Bitl2 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

OO |WIN|(F-
el
Y
)
o
el
o
9]
[~y
@
I
o
@
o
oY)
Ly
oY)
o
ps)
Ly
ps)
&
)
ps)
Pen
@
o

i~
@
o
0]
P
jus]
=

]
jog)
o

oo g i B 16bpp EEEEREL, Br 1 soE IRIEIEE Y 16bpp RSh, JRIEITE S AR & 96 EHE s
BrREL 2, DABEBOE MRS NN AF. 1 EMES m cp i R R 7R 280E 9 8bpp.
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16-bit MPU, 16bpp mode (RGB 5:6:5)

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

OO BD|WIN|F-
Py
By
ps)
Yo
ps)
“en
py)
9
~
ps)
Yo
@
FLy
@
w
]
@
Ly
4l
@
by
~
@)
Yo
@
“o
jos)
“Ly
jos)
“o
jus]
o)
C
us]
@
~
us]
o)
w

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

Order | Bitl5 | Bitl4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
Go’ Ge® G¢® Go* Go® Go? Go' | Go° | Bo Bo® Bo® Bo* Bo® Bo? Bo! B°
B,’ B,° B,® B, B.® B,? B.t B,° Ro’ Ro® Ro® Ro* Ro® Ro? Rot Rq°
Ry’ Rq® R.® R4 R:® Ri? Ryt R [ G/ | G | G° | Gi* | G2 | G2 | Gt | GY°
G27 Gze st G24 G23 G22 Gzl Gzo Bz7 st BZS BZ4 BZ3 B22 B21 BZD
B3’ B3® Bs® Bs* Bs® B3? B3t B3 Ry’ R® R2® Ry* R>® R»? Rt R2°
R37 R36 R35 R34 R33 Raz R31 R3O G37 G36 G35 G34 G33 GBZ GBl GBO

OO~ [WIN|F

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Go7 Go6 Go5 Go4 Go3 G02 Gol Goo Bo7 BQG BQS 804 BQ3 Boz Bol Boo
2 n/a n/a n/a n/a n/a n/a n/a n/a R’ Ro® Ro° Ro* Ro® Ro? Ro! Ro°
3 G]_7 616 Gls G]_4 Gla Glz G]_l G]_O Bl7 Bl6 Bl5 B14 B13 B12 Bl1 Blo
4 n/a n/a n/a n/a n/a n/a n/a n/a R,7 R, R;® R4 R;® R,2 Rt R;°
5 G’ G,°® G,° G,* G, G2 Gyt G0 B,’ B,° B,° B,* B3 B,? Bt B,°
6 n/a n/a n/a n/a n/a n/a n/a n/a R,’ R® R,® R, R,3 R,? R,! R0

7.4.2 Input Data with opacity (aRGB)
8-bit MPU, 8bpp mode (alndex 2:6)

RA8873M iy 1 #2fit OSD R ThAE, KL AEEM 4096 (4 Al £ 64 toifd tadt. Al ] DL EE iR
FOAR R BRI, I HMERRSIRI7 U ofHRRHI2 X AR .

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 o | o Index color of pixel 0
2 oz | ag? Index color of pixel 1
3 os® | as? Index color of pixel 2
4 o | o Index color of pixel 3
5 5 olg? Index color of pixel 4
6 o? | agl? 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 | BitO
1 Go7 G()6 Gos Go4 Bo7 506 Bos 504
2 (103 (102 (101 (loo Ro7 RO6 RO5 RO4
3 G | Gi° | G° | Gi* | Bi | Bf | B® | Bt
4 (113 (112 (111 0,10 R17 R16 R15 R14
5 G | G | G° | Gi* | By | B | B | Bo*
6 Otz3 Otz2 Otzl Otzo R27 R26 st R24
alalostan 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.
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16-bit MPU, Index mode with opacity (alndex 2:6)

Order | Bit15 | 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 og® og? Index color of pixel 0
2 n/a n/a n/a n/a n/a n/a n/a n/a o o2 Index color of pixel 1
3 n/a n/a n/a n/a n/a n/a n/a n/a o o2 Index color of pixel 2
4 n/a n/a n/a n/a n/a n/a n/a n/a og® og? Index color of pixel 3
5 n/a n/a n/a n/a n/a n/a n/a n/a o, ol Index color of pixel 4
6 n/a n/a n/a n/a n/a n/a n/a n/a os® os? Index color of pixel 5

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

16-bit MPU, 12bpp mode with opacity (aRGB 4:4:4:4)

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l1 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 OL()3 0'.02 ()'.o:l OLOO Ro7 R06 R05 Ro4 Go7 GDG G05 Go4 Bo7 306 BOS Bo4
2 OL13 0'.12 0'.11 OLlO R17 R16 R15 R14 617 G16 G15 G14 Bl7 316 315 314
3 o3 02 ot o’ R,’ R® R° Ry* G,’ G® Gy° Gy B’ B,° B,° B,*
4 oz? o3 oat o Ry’ R3® R3° R3? Gs’ Gg® Gg° Gg* By’ B3® Bs° Bs*
5 (142 (143 (141 (X,40 R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
6 0(52 (153 (151 0(50 R57 RSG R55 Rs4 G57 GSG G55 G54 857 BSG Bss 854
oladontand 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%.
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8. W17

8.1 Buffer RAM |5

Buffer RAM =il #3 A bank interleave 777%:H 271 single data rate Buffer RAM. 12 H s ATH]
EAL S H BT 3, RA8873M $4it = Moz X 5 F & 4 H , HHbhik & 180000h,380000h,580000h -
AMIE N 1IMB.

8.1.1 Buffer RAM #J#H4k
Buffer RAM fERE {4 = A7 5 47 HUN A7 T e T 4a bl  EWTAG AL a9 da o & R BT — k. XA dn
LA = B RN, WIS BRI

1. %€ Buffer RAM [HJJE 1 i#Eid 5 N2 174 REG[EOh] .

2. WE Buffer RAM B A A7 8 240 171 5 N A7# REG[ELh].

3. %52 Buffer RAM 2217 %% REG[E2h]. REG[E3h] KIREEkE, FruEf) Buffer RAM il ] BE i ] Ay
15.6us.

4. JFi5 Buffer RAM HJgafb b B, 152 221745 REG[E4h] bit0 4 1.

5. ik REG[E4h] bit0 Jf B4R 1, WIARARRL 1 B AT Bk 464k .

[ START ] Start Buffer RAM initialization procedure
l REG [E4h] Bit[0] = 1

Buffer RAM attribute ’
REG [EOh] 4

Buffer RAM mode Chee(REE
REG [E1h] [E4h]Bit[0]

Buffer RAM auto refresh interval
REG [E2h]~ [E3h] [ END ]

& 8-1
8.2 Buffer RAM ¥ 45H)
figr N G Bt 2 i 77 /E N 77 41 Lbpp 8bpp~ 16bpp. 24bpp B2 HA X L RE I R S

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

Addr Bitl5 | Bitl4 | Bitl3 | Bit1l2 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h | Ry R, R G/ [ G®° | B | Bf | R’ | R® | R® | Go/ | G® | Go® | Bo’ | B
0002h Ry’ R3® R3® Gs’ G3® G3° B3’ Bs® R, R,® R,® Gy’ G,°8 G,° B,’ B,°
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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8.2.2 16bpp Display (RGB 5:6:5 Input Data)

Addr | Bitl5 | Bit1l4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | R¢ R® Ro® Ro* Ro® Go’ | G® | Go® | Go* | Go® | Ge® | Bo” | Bo® | Be® | Bo* | B¢

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

0004h Ry’ R2® R2° Ry* Rz® Gy’ Gt | G | G* | GB | G? B, B,® B,° B>* B®

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

0008h R4’ R4® R4® R4 R G4’ Go | 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 | Bitl5 | Bit1l4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | G¢’ G¢® G Go* G¢® Ge®> | Got | Go® | Bo’ | B | Bo® | Be* | Bo® | Be® | Bo' | B

0002h | B/ B,° B.5 B.* B® B,? Bit | B | R’ | R® | R®° | Re* | Ro® | Ri> | Rot | R

0004h R’ R1® R:® R.* R.® Rq? R:! R | Gi7 | G | G° | G* | G2 | G2 | Gt | GY°

0006h | G’ G,° G° G* G;® G,> Gt | G° | By | B® | B | Bx* | B® | B2 | Bt | BY

0008h | B Bs? Bs® Bs* Bs® Bs? Bat | B | R’ | R® | R® | R* | R® | R? | Rt | R

000Ah | Ry R3® R35 Rs* R32 Ra2 Rt | R | G’ | Gsf | G5° | Gg* | G3® | G2 | G3t | G°

8.2.4 Index Display with opacity (aRGB 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 o o Index color of pixel 2
0004h o3 o2 Index color of pixel 5 o o Index color of pixel 4
0006h ar® o Index color of pixel 7 o6 o6? Index color of pixel 6
0008h g’ og? Index color of pixel 9 og® og® Index color of pixel 8
000Ah | a4qd 0112 Index color of pixel 11 o0® | age? Index color of pixel 10

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

8.2.5 12bpp Display with opacity (aRGB 4:4:4:4)

Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bit11l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

0000h (103 (on (xol 0,00 R07 ROB R()5 Ro4 G 07 GOB Ggs G04 BQ7 Boe Bos 804

0002h 0,]_3 (112 (111 0,10 R17 R16 Rls R14 G17 G16 G15 G14 Bl7 Blﬁ BlS Bl4

0004h (XZ3 OLzZ OLzl (XZO R27 R26 st R24 G27 G26 st G24 Bz7 Bz6 st Bz4

0006h (X,32 OL33 OL31 (X,30 R37 R36 Rss R34 G37 G36 G35 G34 B37 Bge 535 534

0008h (X,42 0(43 0(41 (X40 R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44

000Ah (1,52 0(53 0(51 (X50 R57 Rss R55 Rs4 G57 656 655 654 357 Bse Bss Bs4

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%.

8.3 Color Palette RAM

Addr | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h Ro’ Ro® Ro® Ro* Go’ Go® Go® Go* Bo’ Bo® Bo® Bo*
0002h R17 R16 R]_s R14 Gl7 GIG Gls 614 Bl7 516 515 314
0004h Rz7 R26 st R24 Gz7 Gze st 624 Bz7 st Bz‘r’ 324
0006h Rs’ R3¢ Rs® Rs* Gy’ G3® Gg® Gs* By’ Bs® Bs® Bs*
0008h R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
000Ah R57 R56 R55 R54 (357 Gse Gss 654 557 556 555 354

*It is referenced on BTE active. And if BTE’s destination image is 8bpp then Bit[1:0], Bit[4] & Bit[8] are invalid.
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9. EBR¥IEKE

Input Windows Buffer RAM Output Windows
Write/Draw
window T Buffer 1 o
/ T~ o Main
BTE _ »~ 1 window
Source 1 - /
window P /
'3 Buffer 2 28 /
BTE ~ ..,_I;'
So_urce 2 ;S d PIP
window . / ’ ‘1 window
L ] I 7
BTE ;7 7
Output > 7
window N Buffer n /1
11
Cfg Reg/| Draw P Buffer RAM Controller a BTE

B 1 | |
mmp| MCUIF b Input Buf OutputBufb LCD I/F

& 9-1: Display Data Path

NOTE: #£[& 9-1 #y Buffern,n £ 3
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RAIO"

10. LCD FH
RA8873M Ef#4 LCD #: 14 Buffer RAM 201 X, f K s 5 (AR5 [y 800x480@ 16bpp TFT, i
TEMEFTRE 640x480 (B4 H A2 24 bits thik » RGB % H R /& 24bpp (RGB 8:8:8), 1fii RGB 3:3:2 5 RGB
5:6:5 ¥k 4%~ 8/16bpp £ 24bpp it

10.1 LCD B|Ixf R

HIhEE S 1 REG[01h] bit 4-3 SR 1

5| AR TFT 51
‘ B
B 16bpp 18bpp 24bpp
XVSYNC XVSYNC XVSYNC XVSYNC
XHSYNC XHSYNC XHSYNC XHSYNC
XPCLK XPCLK XPCLK XPCLK
XDE XDE XDE XDE
XPDATI[0] GP10-DO0 / XKIN[1] BO
XPDATI[1] GPI0-D1 / XKIN[2] B1
GPIO-D6 / BO B2
XPDAT[2] XKIN[4]
XPDATI[3] BO B1 B3
XPDATI[4] B1 B2 B4
XPDATI[5] B2 B3 B5
XPDAT[6] B3 B4 B6
XPDAT[7] B4 B5 B7
XPDAT[8] GPI0O-D2 / XKIN[3] GO
XPDATI9] GPIO-D3 / XKOUTI[3] Gl
XPDAT[10] GO GO G2
XPDAT[11] Gl G1 G3
XPDAT[12] G2 G2 G4
XPDAT[13] G3 G3 G5
XPDAT[14] G4 G4 G6
XPDAT[15] G5 G5 G7
XPDAT[16] GPIO-D4 / XKOUT[1] RO
XPDAT[17] GPIO-D5 / XKOUT[2] R1
GPIO-D7 / RO R2
XPDAT[18] XKOUT[4]
XPDAT[19] RO R1 R3
XPDAT[20] R1 R2 R4
XPDAT[21] R2 R3 R5
XPDAT[22] R3 R4 R6
XPDAT[23] R4 R5 R7
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If REG[01h] bit 4-3, set 24-bits TFT output.

Pin.128
Pin.127 | XPDAT 23
Pin.126 | XPDAT 22
Pin.125 | XPDAT 21
Pin.124 | XPDAT 20
Pin.123 | XPDAT 19
Pin122 | vss
Pin.121 | VDD33
Pin.120 | XPDAT 18
Pin.119 | XPDAT 17
Pin.118 | XPDAT 16
Pin.117 | XPDAT 15
Pin.116 | XPDAT 14
Pin.115 | XPDAT 13
Pin.114 | XPDAT 12
Pin.113 | XPDAT 11
Pin.112 | XPDAT 10
Pin.111 | RSVD
Pin.110 | Vves
Pin.109 | VDD33
Pin.108 | XPDAT
Pin.107 | XPDAT
Pin.106 | XPDAT
Pin.105 | XPDAT
Pin.104 | XPDAT
Pin.103 | XPDAT
Pin.102 | XPDAT
Pin.101 | XPDAT
Pin.100 | XPDAT
Pin.099 | XPDAT
Pin.098 | vss TFT LCD 24 pin RGB
Pin.097 | VDD33

RA8873M

Figure 10-1 : RA8873M &K 24bit 3|5 LCD R3] x5

NN\

AN WRARGN®O

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

Pin.128
Pin.127 | XPDAT 23
Pin.126 | XPDAT 22
Pin.125 | XPDAT 21
Pin.124 | XPDAT 20
Pin.123 | XPDAT 19
Pin122 | V&S

Suggest :
R1 connectto R7
RO connect to R6

Pin.121 | VDD33 on the PCB.
Pin.120 | XPDAT 18

Pin.119 | XPDAT 17

Pin.118 | XPDAT 16

Pin.117 | XPDAT 15

Pin.116 | XPDAT 14 Suggest:

Pin.115 | XPDAT 13
Pin.114 | XPDAT 12
Pin.113 | XPDAT 11
Pin.112 | XPDAT 10
Pin.111 | RSVD
Pin.110 | vss
Pin.109 | VDD33
Pin.108 | XPDAT
Pin.107 | XPDAT
Pin.106 | XPDAT
Pin.105 | XPDAT
Pin.104 | XPDAT
Pin.103 | XPDAT
Pin.102 | XPDAT
Pin.101 | XPDAT
Pin.100 | XPDAT
Pin.099 | XPDAT
Pin.098 | vss TFT LCD 24 pin RGB
Pin.097 | VDD33

G1 connect to G7
GO connectto G6
on the PCB.

- Suggest:

B1 connect to B7
BO connect to B6
on the PCB.

O=_2NWRARNDN®E

RA8873M
Figure 10-2 : RA8873M f&¥k 18bit 35 LCD FRHE5| xR
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If REG[01h] bit 4-3, set 16-bits TFT output.

Pin.128
Pin.127 | XPDAT 23
Pin.126 | XPDAT 22
Pin.125 | XPDAT 21
Pin.124 | XPDAT 20
Pin.123 | XPDAT 19
Pin.122 | VEsS
Pin.121 | VDD33

Suggest :
R2 connect to R7
R1 connect to R6
RO connect to R5

Pin.120 | XPDAT 18 on the PCB.
Pin.119 | XPDAT 17

Pin.118 | XPDAT 16

Pin.117 | XPDAT 15

Pin.116 | XPDAT 14 Suggest :

Pin.115 | XPDAT 13
Pin.114 | XPDAT 12
Pin.113 | XPDAT 11
Pin.112 | XPDAT 10
Pin.111 | RSVD
Pin.110 | VSsS
Pin.109 | VDD33
Pin.108 | XPDAT
Pin.107 | XPDAT
Pin.106 | XPDAT
Pin.105 | XPDAT
Pin.104 | XPDAT
Pin.103 | XPDAT
Pin.102 | XPDAT
Pin.101 | XPDAT
Pin.100 | XPDAT
Pin.099 | XPDAT
Pin.098 | vss TFT LCD 24 pin RGB
Pin.097 | VvDD33

G1 connect to G7
GO0 connect to G6
on the PCB.

Suggest :
B2 connect to B7
B1 connect to B6
B0 connect to BS
on the PCB.

O =2 N ARG 0©

RA8873M

Figure 10-3 : RA8873M 4K 16bit 3|5 LCD 35| x5
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Character/Graphic TFT LCD Controller

XVSYNC

XHSYNC “

LI

XPDATA L'SE _________ - |

NE

XDE

XHSYNC ‘
HND

HPW

HDW

HST

XPCLK

JTTiiiviuuy

XDE

XPDATA

Valid Data

B 10-4: Digital TFT Panel Timing
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11. Display Ihgg
11.1 %% (Color Bar)

¥:% (Color Bar) ol JF AR ZHEHC Buffer RAM At .

B A

€ REG[12h] bit5=1, A LL#E TR 26 .

LCD Panel Image
(Display Start)

Linel ~Line 32

Line 33 ~ Line 64

Line 65 ~ Line 96

Line 97 ~ Line 128

Line 129 ~ Line 160

Line 161 ~ Line 192

Line 193 ~ Line 224

Line 225 ~ Line 256

Last Line

(640x480 Color Bar Example)

R(0x00), G(0x00), B(0x00)
R(0x00), G(0x00), B(OxFF)
R(0x00), G(0xFF), B(0x00)
R(0x00), G(0xFF), B(0xFF)
R(0xFF), G(0x00), B(0x00)
R(OxFF), G(0x00), B(0OxFF)
R(OxFF), G(0xFF), B(0x00)
R(OXFF), G(OXFF), B(0OxFF)

(Repeat from Line 1)

11.2 FHO

11-1: Color Bar Display Test

2215 X LCD Fie K/, 0] 8 X Fi#E(Z% REG[14h] ~REG[1Fh]). f# F_FAJ e 1% 2 i A F ) Bon e X,
W& X E OMENEL (3% REG[20h] ~REG[29h]) FAeIF I BEA R MZM X, RKERAFRFES.

1121  REARAKERZHX
NTE G RAN, BEB AT AE R ERIAAE . REEES TG HNEE (2% REG[50h]

~REG[5Eh]).
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11.22 SBANBBRZEZZEHX

JE (canvas) A&t R 55 EUG EE 1 P A7 A 2 e IR iR IR A B L IR (2% REG[50h]
~REG[55h]) kfaBEIG K/, JFH e TAEE DVEHE (2% REG[56h] ~REG[5Eh]) k5 AZnt X (1 K]
(L EAETR

¢——————— CVS_IMWTH —_—

CVSSA

(AWUL_X, AWUL_Y)

I

AW_HT

l Active Window

< AW WTH ———>

Canvas image

B 11-2

11.23 ExREEFOBRHK
TR LCD F% B S REg, TR D SRmaRE, 60 E 0o i mek.,

'

( ~N "
Set Canvas start address and [ Set Memory Data Write Port ]
Canvas image width REGI[04h]
REG[50h] ~ REG[55] <
- J
Write Image to ¢ W
Buffer RAM (Set Active windows upper-left corner )
width, height and color depth for ‘

Write to Buffer RAM Data Write ’
L REG[56h] ~ REG[5Eh] )
‘ End
4 N\ 4 l N\
Set Main window start address and Set Main window color depth
Main window image width REG[10h] Bit [3:2]
REG[20h] ~ REG[25] L )
&
Set Display Window v S|, l <
Set Main window upper-left corner Set panel’s timing parameter
REG[26h] ~ REG[29h] REG[12h] ~ REG[1Fh]
| v
End

Set Display ON/OFF

Start Display Image REG[12h] Bit[6]

B 11-3
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RAIO"

11.2.4 {PFHFEFOEK
FEOEG T LEERE G Z X k. HETUEL & E W OMHREFL (3% REG[20N]
~REG[29h]) kUG g X .

MIW
(MISA)
\\A(MWULX, MWULY)
o _ 4 N
et Main window related registe
(HDWR)
to switch display image
l (VDHR)
( ) (MISA) A==y e MWULX, MWULY
Set Main window start address | | T TTT--- ( ' :
REG[20h] ~ REG[23h] 4 N
& J
4 i N\
Set Main window image width
REG[24h] ~ REG[25h
[24h] ~ REG[25h] o i
& J ‘\\
i Sso_ (MWULX, MWULY)
e N S
Set Main window upper-left corner
REG[26h] ~ REG[29h]
& ¢ J
( ) (MISA) & MW
Set Main window color depth (MWULX, MWULY)
REG[10h] Bit [3:2]
& J
Buffer RAM
E 11-4

11.3 HYHE (PIP) &H

RA8873M 7E 3 B [ Al LA SRR AN 0 e 7 1 i o 00 5 1S SCRFEE I3 0 S, i o i 2 B4 A8
HRRE SRR RN TR LS T BoR D BB o S P 1 i P 2 R R, R i
1% — R RoR AR i 2 B L

1 RN S0 B R 2 7 4 REG[2AN] ~ REG[3Bh] 5 REG[11h] #5&5E /). M 1 5 2 &
AR R 22 4248, 48 REG[10h] Bit[4] >ki&#¥ REG [2Ah ~ 3Bh] 2+ im 1 s 4 im 2 & [ 24,
M EAE X AN T A8 o 2050 15 v 1 PP I 3 1 AAR DG S8 i PP B 7 1K/ 5 R A AT B o MR AE K L2 4 4%
=, MHESPERMN 1 FHHL.

2 4 REG[12h] Bit3 VDIR = 1, PIP & 1. FE kR, U ehndli 2 ik B shakft .
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11.3.1 HEHHE (PIP) §HOKEE
A1 A7 S RN v R i R G A P R R R R OR XY ARER
0 PR XTY AARR I A R R R O R e R AE A . I 1 2
WO ILEMFEIM A48, JF HARYE REG[10h] Bit[4] SKiZ+ REG [2Ah ~ 3Bh] 2 i il 1 A2 i H ] 2
[GIREE 28

b

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

v '

Set select configure PIP1 or PIP2

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

Set PIP window Width

Color Depth N
REG[11h] Bit [3:0] REG[38h] ~ REG[39h]
o J/ . J/
’ : ] I i

Set PIP window Display
Upper-Left corner X/Y coordination
REG[2Ah] ~ REG[2Dh]

J
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]

B 11-5
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(MIW)

(MISA)

~

~ . (MWULX, MWULY)

N (HDWR)
N

AN
'\.(PWDULX, PWDULY)

Main window
(VDHR)

(PIW)
(PISA)

DISPLAY WINDOWS(PANEL)

4 N PIP window

Buffer RAM
B 11-6

11.3.2 HEYHE (PIP) FREMESEYE (PIP) BRMLE

] ] 2 i E PWDULX 5 PWDULY SRE A M R E, MAHiEE PISA. PIW,
PWIULX. PWIULY #] DL o ohel BB AL B, XA T EA 2 B AR N AF TR I G B, H2 AT DR fi
P18 B A Y i o R PR

N R — A TS A e O i O R A2 p S g i PR A B R S s A ] Y i
i
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(MISA)
(. (MWULX, MWULY)
N (HDWR)
N
\
'\ (PWDULX, PWDULY)
(VDHR)
(PISA2) (Pw2)
(PWIULX5, PWIULYS5)
Buffer RAM
11.4 eES5HERK

@

Main Window + PIP window
(Setting

) (Setting

Main Window + PIP window

Main Window + PIP window
(Setting

o

A —4

Main Window + PIP window

) (Setting

(Setting PISA2, PIW2, PWIULX5, PWIULY5)

B 11-7

Main Window + PIP window

KB oo SR SR A - e A i BT R, A A7 72 A7 P BB R AR R A T ik . e Th e 2 1
THAGEI £ 90° Bk 180° ek &, X R UL R AHNT, ROV IER: Bt nT se i) . e Dhie
FEREET NN TT e KB K (3% REG[02h] bit 2-1), 7343 77 T {4 F A3 14 58 BRUVE R T e 5B 5E B

JrekE U .

BRINREARIR A TR, B2 AR hfe, b & R L F N SR IREE N 175 NI
T E R E AT #45(Z % REG[02h] bit 2-1). 7E 236 J5 T3 B2 56 10 T R BC 1 56 e BEL 4

JE: 4 REG[12h] Bit3 VDIR = 1, PIP & . BEENhr. SCFehrall 4 H 52k
REG[02h] bit 2-1 #H F#25m 5 NI W AET7 14| (R S fhan 2 I )

00b: >4 5 E>F (WlhaMH)
0lb: fi>/ WJE E>F (OKTHEIF)

10b: E>F K5 L>4 (HATer 90° I HK-T-#4)

11b: F>E R A>4 (R4 ER 907)
P S RO

s REG

[12h] bit 3 (VDIR) A4

=%
Bo
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2441, W EE R

9 If VDIR (REG[12h] bit 3) ==
BE REG[02h]bit 2-1 4 00b, HE SRS NEEEWE W BA R A # L2, X LR R R R R

RAIO
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5 REG[02h]bit 2-1 & 10b, F/RS5 ANEGEIEMN L2 FRENERAL, B EREEG K R A i 90°
KV

RAIO TECHNOLOGY INC. 64/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

= If VDIR (REG[12h] bit 3) ==

11-14
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€ REG[02h]bit 2-1 24 10b, &~ i BG5S A 72 e 90° .

11-16
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11.5 BFRETES

1151

Panel Size 640x480,
364612 640X480 [ Panel Size, 3 OSC Fin = 10Mhz, i 4 1.67M 2, E{&Hhilk7F 180000h, L7

Hhlik7E 580000h, IhfiEN LCD % F & BG5S+,

[ |
REG[05h] = 08h REG[20h] ~REG[23]
=img_str1
REG[06h] = 13h v

REG[07h] = 04h

REG[08h] = 13h

‘REG[24h] ~REG[25h]= 480 ‘

‘REG[26h] ~REG[29h] = 0 ‘

v v
REG[09h] = 04h REG[50h] ~REG[53h]
=img_str1

REG[0AH] = 13h .
REGIOTh] = 800 ‘REG[Saih] ~REG[55h]= 800 ‘

v
‘ ‘REG[56h] ~REG[59h] = 0 ‘

heck REGI0TH :
Bt ‘REG[SAh] ~REG[5Bh]= 640 ‘

REGIFOH] = 28h v
‘REG[5Ch] ~REG[5Dh] = 480‘

REGIE1h] = 03h ¥
| REG[5EN = 02h |

REG[E2h] = FFh 3

]

REG[E3n] = 00h

REG[E4h] = 01h

REG[10h] = 08h

REG[12h] = 40h

[REG[14h]-[15h]=640 |

‘ MPU WRITE CMD 04h ‘

< ey

Write image
data

RA8873ML4N

v v
REG[02h] ~REG[03] REG[50h] ~REGI53h] =img_str1
=font foreground color v
L] [ REG[54n] ~REG[55h] =640
REG[05h] ~REG[07] "
=font background color | REG[56h] ~REG[59h] =0
v v
| Reclcchj=son | | REG[5AN] ~REG[5Bh] =640
v v
[ Recoin-oon | | REG[5CH ~REG[5DN] =480
v v
[ Recioznj=son | | REG[5ER] = 02h
v v
| Recosnj=oon | | REG[B3h] ~REG[B6H] = font x,y
v
| Recpen=osh | | | REGICDN] = 40h
v v
REG[5Fh] ~REC[62] | REG[03h] = 04h
=img_str3 v

| MPU WRITE CMD 04h

| MPUWRITECMD 04n |

< Greciom >

Write CGRAM
initial data

CGRAM data
rite fina

REG[DBh] ~ REG[DEh]

hd

Check busy

| Wiite CGRAM Font code

Color depth = 1.67M color
Panel Size = 640x480
Img_str1 = 180000h

Check all imagé
| v | data write final =img_str3 Img_str2 = 380000h
REG[1Ah]~[1Bh ]=480 Img_str3 = 580000h
| _
Figure 11-17
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11.5.2 Panel Size 800x480,
36461249 800X480 [ Panel Size, 3 OSC Fin = 10Mhz, 4~ 65K &, K& Hikk7E 180000h, 7k

Hk£E 580000h, IhEE N LCD F% S REG S T,

N 3 v

REG[05h] = 04h REG[20h] ~REG[23] REG[02h] ~REG[03] ‘ REG[50h] ~REG[53H] =img_str1 ‘
=img_strt =font foreground color v

REG[06h] = 0Bh ¥ v | REG[54n]~REGIS5h =800 |
‘REG[24h]=REG[25h]:480 ‘ REG[05h] ~REG[07] 3

REG[07h] = 02h =font background color | REGI[56h] ~REG[59h] =0 |
- REG[26h] ~REG[29h] = 0 ‘ ¥ ¥

REG[08h] = 0Bh ‘ . |  Rregicch=son | | REG[5AN ~REGISBN] =800 |
v v

REG[09h] = 02 REG[50n] ~REG[53M] [ REGIO1h]= 00N | | REG[5CH ~REG[SDN] =480 |
= img_str1 v v

REG[0AN] = 0Bh 3 | ReEcio2nj=son | | REG[SER] = 01h |
- REG[54h] ~REG[55h]= 800 ‘ v ¥

REG[01h] = 80h ‘ . | ReEcosn=oon | | REG[63h] ~REGIB6h] = font xy |

v

ook REGDTH ‘REG[%”] ~REG[59N =0 ‘ | REGER=05h | | REG[CDH] = 40h |
N v v v

it ‘REG[5Ah] ~REG[5Bh]= 800 ‘ REG[5Fh] ~REG[62] | REG[03h] = 04h |
_ =1img_str3 L]

REGIEON] = 28h * ¥ | MPUWRITE CMD 04n |

‘REG[5Ch] ~REG[5Dh] = 480‘
REGIE1h] = 03h 3

]
Y
| REGI5EN = 01h |
REG[E2H] = FFh 3 Check busy
‘ MPU WRITE CMD 04h ‘ *
]

REG[E3h] = 00h

| MPUWRITE CMD 04|

— | write CGRAM Font code

REG[E4h] = 01h @ initial data
ry

REG[10h] = 04h
Write image CGRAM data

REG[12h] = 40h data rite fina

Color depth = 65k color
Panel Size = 800x480

[REGI14h]~[15h1=800 | Check all Image REG[DBh] ~ REG[DEh] Img_str1 = 180000n

| v | data write final =img_str3 Img_str2 = 380000h

REC[1AN {15 =480 Img_str3 = 580000h
I— _

Figure 11-18

Note: SZfr_ L% E1E 7 B S5 LB Panel
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12. U E 5 2
12.1 #RE/E

RA8873M i [F/HIE Dy ge, AT LA A #H A 0 MPU SR 15 7% T B n] 76 B i B SR . 2t
E A 56 (1 [0 REG[7Bh~7Eh], /K H5 #1452 REG[77h~7Ah], #f[/1H &t REG[D2h~D4h], #&
JELMRIE/E REG[76h] Bit5~4 24 00h, /5 fEEURE 4 (7 T) 58 REG[76h]Bit7=1, Xff RA8873M s <1
JE I EmEE SR, ERE—P i, L& o8 REG[76h]Bit6=1 %t B HH i 1 1E .

£ B AE TA/ER 1 (Active Window) P .

AV B3/ 5 R B

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

N—

A 4

Set

the major and minor radiu
of a ellipse/circle

REG[77h~7Ah]

S

N—

\ 4

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

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

N N Y

—

I

A 4

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

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

A\ 4

v

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

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

|

minor radiuq
1 major radius

center

color

. o0

mingr radiusi

1

1major radius
o

center

color

RAIO TECHNOLOGY INC.
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12.2 gk

RA8873M 7 #rim Mk Thie, A E v LAEAIE I MPU 3R A5 T2 A 2 im fh 26 Th &g .

] 28 D e L A

E ML ME L REG[7Bh~7Dh] , #iZRrIK i H-1% REG[77h~7Ah], HiZk1Zif. REG[D2h~D4h], #5E
REG[76h] Bit5~4 >4 01b VLLiksE ik, Ml rI MLk BriE# REG[76h] Bit[1:0], fx/afEEREL: K ThRE
REG[76h] Bit7 = 1, RA8873M ML1Ejk Kl B4 Xt fhek, SHit—Dn, A& T DMSCE 13k,

MRS FeSon 14 fIE .

£ MR AHE TAEE 1 (Active Windows) P

T R TR I

e A
Set the center of a curve
REG[7Bh~7Dh]

4 A
Set
the major and minor radius
of a curve
\ REG[77h~7Ah] )

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

h 4

~

Set draw curve condition
REG[76h] bit5=0,bit4=1

/

~N

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

|

Don't fill a curve
REGJ76h] bit6=0

fill a curve
REGJ[76h] bit6=1

)

Start drawing curve
REG[76h] bit7=1

Start drawing curve
REG[76h] bit7=1

)

DECP =01

color
DECP =00

DECP =10
minor radiusi minor radius
é _rnqigr_re_lqitg S\ major radius

DECP =11

cent

color

12.3 5

B 12-2

RAB873M SCHFAE L 4| Dfie, {8 F & vl LAZEAR IS N MPU S4B (RIS T I8 e il 75 3K o 48l e s Ar

B REG[68h~6Bh], S4E4iH I E REG[6Ch~6Fh], fEHith&E REG[D2h~D4h], iJafEiRE %

il

[ & 55 7 REG[76h] Bit4=1, Bit0=0, JfH#(ft REG[76h] Bit7 =1, 4 RA8873M ¥ &7E KK L2
XTRLRIHTE o BEE—D 1, A3 T DA TR OEE I 3 /F REG[76h] Bit6 = 1.

TR AR A B S S5 R B AVE TAEE N

N TR

RAIO TECHNOLOGY INC.
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Don'’ t fill a square }

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

fill a square

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

[ [ |
[ [ |

Start drawing square Start drawing square
REG[76h] bit7=1 REG[76h] bit7=1
Set the color of a square Start point Start point
REG[D2h~D4h]
color . color

Set draw asquare End point End point

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

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

12-3 : Geometric Pattern Drawing- Draw Rectangle

12.4 £
RA8873M Sz HRLk BEahl, (I 7T LU A B MPU JE J13A 2k B2 R O Th G o 20 h A 2% B AG A5
REG[68h~6Bh], 54kE45HH i REG[6Ch~6Fh], ZBtith REG[D2h~D4h], #J& k& REG[67h] Bitl = 0
T ML 2B, JF HERE REG[67h] Bit7 = 1, #i4 RA8873M M1t/ (canvas) F2xil4kEk.

2 BRI SR S AURIE T/ER N (Active windows) .
TR 24 ) 2R B i

Set start point of a line
REG[68h~6bh] .
Set draw aline
REG[67h] bit1=0
- A
Setend point of a line
REG[6Ch~6Fh] .
Y,
Start drawing line
REGI[67h] bit7=1
A ~ .
Set the color of a line S_tart point End poi
REG[D2h~D4h]
J
colol color
End point ~ Start point

B 12-4 : Geometric Pattern Drawing- Draw Line
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12.5 =

RAB873M X HRexfhl =Y, Az T /D& MPU A REH = AF. Smde = MAFEMS 1
REG[68h~6Bh], i 2 REG[6Ch~6Fh], fi 3 REG[70h~73h] 5ifs REG[D2h~D4h], )i & 4| B
N=f REG[67h] Bitl = 1 Jf H.#At REG[67h] Bit7 = 1, #l4 RA8873M ¥ <7EJEE (canvas) %=
. S, AR TN = MIBEOR M3 REG[67h] Bit5 = 1.

ZE o SAA L A2 S 3 WAETAEE T (Active windows).
T L = AT R AR E:

e N
Set point 1 of a triangle
REG[68h~6Ch]
\ J
l Don' t fill a triangle fill a triangle
( B REG[67h] bit5=0 REG[67h] bit5=1

REG[6Dh~6h]
. J

) 1

A
( l ) Start drawing triangle Start drawing triangle
Set point3 of a triangle P
REG[70h~73h] REGI[67h] bit7=1 REGI[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

12-5: Geometric Pattern Drawing- Draw Triangle
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12.6 BAHEE

RA8873M 354 il [ F A A, 1 o 7T LAk FH /b B 1 MPU ) HAA B i B #1400 o 6 v 85 18 # PR A A
# REG[68h~6Ch] , 453 s REG[6Dh~6Fh], [l KAiHh:4% REG[77h~7Ah], Hifs REG[D2h~D4h],
5 WE 28 B N R 4 REG[76h] Bits~4 5 11b, 3 H. 3% REG[76h] Bit7 = 1, /4 RA8873M <>
TR LR MAETE, SEE—Bh, A T LLkoE B Th Bk REG[76h] Bit6 = 1.

L (B X = B X) BATRT (K42 (major radius)+ 1)

(G5R A Y — BIESY) LA T (244 (minor radius) + 1)
2 RIS S W A ATEAE TAER D (Active windows).

I T A 2 1l A R T B R

[ REG[68h~6Ch]

Set start point of a circle square}

( I

Set end point of a circle square
REG[6Dh~6Fh]

~N

|

[

Don’ tfill a circle square
REG[76h] bit6=0

|

\ 4

!

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

N

J/

!}

Set draw a circle square
REG[76h] hit5=1, bit4=1

~N

Start point
¢ p

4 N
_ set ) Start drawing circle square
the major and minor radius REG[76h] bit7=1
of a circle
\_ REG[77h~7Ah] )

minor radiusi_]'A )
major fadius
0

End point

color

Circle corner

fill a circle square
REG[76h] bit6=1

|

Start drawing circle square
REG[76h] bit7=1

-

Start point
L

0

color End point

Circle corner

12-6 : Geometric Pattern Drawing- Draw Circle-Square
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13. XIE#51% (BTE)

RA8873M W& 2D X HufLfi 5| % (BTE), n LAXE N X AL ()RR 15 35 72 X HBHE 45 5 0 2o 18 AL S A
RA8873M W ¥ BTE fif{- ] LAFR FH AL &, X n] A4 MPU HIFET . RILIX A=A EE 21 BTE (14
E5IhiE.

TEfEF BTE ThREZ BT, A& DAL IR E /) BTE #ER . X THA/E LR, $5% % 13-1, X F ROP
) BTE #:4F, KN TAERMNA, FILSZHE 16 MiilE (ROP), XFEX T kiR S5 H i nl LAEE (L2
FER) ROP 44 . 444 BTE ThEEHCHHEE, MAE T LLUARIAFEKNA. 155 % G m T R#A.

AT UMEAKRE BTE (55 S FWORHIN BTE BUTRIL. a1 R & 25 BTE JIRAE T LLH
BTE_CTRLO (REG[90h]) Bit4 s /& RA& A7 4% (STSR) Bit3 155, A—Fhyik, Al F & nl DI 2 g4 o K,
MAERE R INT#PZ A 25 P W R 2247 2% 9 REG[OCh] RNk, Tififh 2ok b INT# 06 508 5%
MPU.

Z 13-1: BTE Operation Function

REBGT[gla?eBri?gc[)g:O] BTE Operation

0000b MPU Write with ROP.

0010b Memory Copy (move) with ROP.

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

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

0110b Pattern Fill with ROP

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

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

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

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

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

1100b Solid Fill (w/o ROP)

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

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

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

IE
1. /£ ROP Ijfig, SO: kUi O %d, S1: kIF 1 %R, D: HMum i EdsE .

2. For pattern fill functions, the source data indicates the pattern data.

B:
Wi ROP DjRe N Ch, M4 H i om % d D=k 0 )% (D=S0)
Wi ROP MjgeistsE N Eh, B4 H 1% D=S0 + S1
Wik ROP Uige & € N 2h, M4 H M u%dE D=~S0 - S1
W ROP WjRe i E N Ah, T84 H Bum4iE D= KIE 1 1%k (D=S1)

Z 13-3: Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] 16-bit MPU Interface 8-bit MPU Interface
0000b Bit0 Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6
0111b Bit7 Bit7
1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
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_ Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] ) )
16-bit MPU Interface 8-bit MPU Interface
1011b Bit11 Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid
13.1 %#¥ BTE BHEME SR
ROP S0/S1/D J LA 5E AT & i N A7 bk, FEALEE ROP TOAERT, WAZI5ETE & BALHE /K1 5 6 B AR 4R 17
.

1. SO bk 227 28 2 REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]

2. S1 [y bl 22 17 %% /£[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

3. D fyihkZE 77 8% & REG [A7h], REG[A8h], REG[A9h], REG[AAN], REG [ABh], REG[ACHh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 R B/ NTE (Color Palette RAM)
RA8873M AR MG NS, FE R 8 fHEYRS (alpha blend) Thit. & IR R H G A
WAET] LS B L se % (real color) (2% 13-1), i RA8873M KIS 4@ 13-2. i & fEHIMha LK
E M ORE N LA L2 5 E 13-3 it E .

12 bit

R G B
4 bit 4 bit 4 bit

o

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

MPU
Palette ram

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

B 13-2: Palette Ram Initial Data Path

START

: .

SET REG[SEh] [ END ]

I

SET REG[02h]

}

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

I

SET REG[04h]

[
YES
-,
NO
Write Data
NO
JUDGE Write 64 data

YES

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

13.3BTE #fE

13.3.1 SEeiEfER MPU BN
XA MPU BN B3 A TE T I ThASTT LSS &6 (ROP) (#4E, BTE 424t 16 # ROP f#:/E, 4ifid
BTE 5| %45 N5¥ 2= H N AERE, £ HEi b BDCHhE & .

13.3.2 SEeiHRERANEER
AR IR ThEERT LSS & 16 ROt (ROP) #4%, i A S Hs IE AL RS

13.3.3 JEFSIEW
FET A /2 BTE &5 8 5 10 B 0 P A7 30047 7 S5 (0 2 E39 o

13.3.4 RIRLHEW
XAMRVE RIS E I BTE XI55 - 8X8/16X16 142 XM EIFE (pattern).

13.3.5 454 Chroma Key KIEIRHE R
XA ERAERAESRE R BTE XISIH | 8X8/16X16 B R M EIFE. HE%EZEIFE (pattern) MBS T ke
fRocEE (S (key color), S i BRI A 2B S0, T OCHE (b e £ BTE 1o (24748, IXANThie
BA M (ROP)#AE .

13.3.6 Z5& Chroma Key i MPU B\
XA AR SR F O #2555 3 Buffer RAM X3, 24 Hy 242830 (2K U5 0 (S0) it 46 T X (key
color), #- B W WA EBHE A S, Mo E (Key color) #i1EE BTE & (A ffas. AT
REASCREOGHE (ROP) #:1E -

13.3.7 #5& Chroma Key KIS &
XANKE (A4 5 T SRR IE AR, kRS B 1% 2 75 Buffer RAM BRI XK. 4RI 4 0
(SO)S5F K45 (key color), M H (5 P4 A7 BE AN 2 BB, 1 St UTE BTE R ZA7Fa. AT
REANSCRRG (ROP)#AE

13.3.8 § REF¥
XA A RN IR B R B Ry 8/16/24 bpp B Bt A% 2.
HUFEAE R A", W BTE ¥ oNaT st B BOEERT R BT .
RUFHHE N A 0", W BTE ¥ iy e, 1M eEy R g aah.
R OB B, oRIEEEE A0S, A B A A LI B R A 2 2
2 LW REHAE SOEMTIRE, AT RS REAF % (DSh~D7h) A RIBAH FI(E .
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Character/Graphic TFT LCD Controller

13.3.9 FET REEHREFEEH
XANTIRE ARG A AF A B0 B e e AR B 8/16/24 bpp F2 o SRUSHE A R W S T S IR BN
WA, BT EL I BOE A AT SO AF s o RIEER W2 0" 2N SHOIFE A NAFH, RGN
BOEATSROEAET . MAEFEVPERE, B LREEEZ 0, H KW EHE A AT
2B CWAGHAEE RIEYITIAE, AT S RE S (D5h~D7h) AR BAR R I{E -

13.3.10 ZHEEHERNAEER
AR R AL B RIE 0 (S0) 5okIE 1(S1) HdE it ARG 55N H AT« IXANIE B BE AL B 2 A A
B AT AL FH - Picture #5505 Pixel #izt.
Picture #3045 1 BTE AL BE X 8 #52 B4 M F ) alpha B HSHE, XA BB S 7 8T 15 5.
Pixel #:2& Rt BTE 43 XA &ME R BA AR alpha BHSHUE, XANE ARSI L F AR
BEARGHIEAL .

5 0(S0)  : Buffer RAM
K5 1(S1)  : Buffer RAM
H #1(D) :Buffer RAM

13.3.11 HEZEHER MPUBA
A AL HSRIR 0 (S0) H5RiF 1 (S1) H¥at BB EAFE S ANHMNA . X/ Alpha Blending &
A P AT 45 - Picture 5 Pixel 3.
Picture fz{E 451 BTE ALEE X A /& B A M [ (1) alpha B SHUE, XA E BT A7 85 BT 15 5.
Pixel 2 R Ui BTE 43 X3 A FAMME FR BG4 FR alpha iZH S 5UE, X/M3E 1S HUE L KA
BERG RSN
HKE 0(S0)  : MPU

K5 1(S1)  : Buffer RAM
H 11(D) : Buffer RAM
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Character/Graphic TFT LCD Controller

13.4 BTE BN FENE
eV e, BTE T LA P X B ) 7 19 00 SR 5 L At 1 P TRV E AR . T T e PR s 2 3 A 77 A0 7 4

Buffer RAMSo WTH
R
-
Source 0O start address —»
S0_X,S0_Y >
—_—
BTE :
S1 WTH
R -
Source 1 start address —»
S1_X,S1.Y >
—_
BTE Process
direction
BTE_WTH
Destination start address —
K—H
DT_X,DT_Y —
—_—
BTE_HIG

13-4 : Memory Access of BTE Function

13.5 BTE i#&#>fs (Chorma Key) B
1£ BTE FiZE I 28t (Chroma Key) WSEMZEAENE, BTE K HLECRIE 0 (S0) 5 R AEFEE.
T R 2 B AR R 4 s A 2 s 0 H s A7 B, DUIE BGE B I RR

FERIF IR 256 (L,
Source 0 red b REG[D5h] Bit [7:5],
Source 0 green t#; REG [D6h] Bit [7:5],
Source 0 blue th#: REG [D7h] Bit [7:6]

FEARIR IR 65K (i,
Source 0 red tb# REG [D5h] Bit [7:3],
Source 0 green L% REG [D6h] Bit [7:2],
Source 0 blue b REG [D7h] Bit [7:3]

FERIF IR 16.7M T,
Source 0 red ¥ REG[D5h] Bit [7:0],
Source 0 green [L#: REG [D6h] Bit [7:0],
Source 0 blue t# REG [D7h] Bit [7:0]
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13.6 BTE IhEEHER

13.6.1

SEECMERIER BTE BA
WeThEE T AR D MPU 5 X Buffer RAM HIIERE, B ANRIEEE T UAZ S 6 (ROP) #AESEN BN AEF .

RA8873ML4N

Character/Graphic TFT LCD Controller

BTE A L2t 16 Fi ROP, T~ LASZ1KYE 0 (S0) 441k MCU (MPU) $#24it,

SERIX AN D RERIRE P A B a0 T
]

Source 0

MCU

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

}

S1image width
register [A1h] [AZh]

}

S1 X position
Register [A3h] ~ [Adh]

)

S1Y position
Register [ASh] ~ [A6h]

}

Destination memory start
address register
[ATh] [A8h] [ASh],[AAR]

}

Destination image width

ROP register [91h]
Bit[7:4] = 0xC

Destination \'{ position
register [AFh] [BOh]

)

BTE width register

[B1h[B2h]

BTE Height [B3h][B4h]

}

S$0,51,DT Color Depth
and alpha blending [92h]

}

BTE Function and ROP

[91h]
|

BTE Enable [90h]
register [ABh] [ACh]
Destination X position SETREG [04h]
register [ADh]~[AEh]
r | |

RAIO TECHNOLOGY INC.

Buffer RAM

BTE @

I Destination

& 13-5: Hardware Data Flow

Check Write FIFO full

MPU write data

Checkwrite data == NO

BTE width * BTE high

Check STSR Bit [3]

=)

13-6 : Flow Chart

81/239
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Character/Graphic TFT LCD Controller

13.6.2 FEEYEMiERIER BTE AEE &
IXANTHAERG 22 T8 T8 (1) 317 AR [X 45 2 1 3RS 28 48 5 I N A7 H 16 DX 3 o 3 AN 7T LAY /> MPU AR 8]
HETTHE T PN A7 B0 2 ) SRS 1

Buffer RAM

Source 0 image

BTE

Destination image

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

B 13-7 : Hardware Data Flow

Setting SO parameter v
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]

l

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

l

Setting BTE width
REG [B1h] [B2h]

|

B 13-8: Flow Chart

BTE enable REG[90h]

Check STSR
BIT[ 3] 72

END
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Character/Graphic TFT LCD Controller

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

Setting BTE height
REG [B3h] [B4h]

Check Interrupt

A

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

Setting BTE ROP and Clear Interrupt

operation REG[glh] REG[OCh] Blt[2] =1
Setting Destination
(DT) parameter L T
REG[A7h]~[BON] Interrupt Enable END

REG[0Bh] Bit[2] = 1

A

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

A 4

BTE enable REG[90h]

A 4

Setting BTE width
REG [B1h] [B2h]

!

B 13-9: Flow Chart — Check Int
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RAIO"
Character/Graphic TFT LCD Controller

13.6.3 45& Chroma Key i1 MPU B A

UETIREN MPU BLAT BRI 5 A K diE D e -
ThREWERESS, BTE Sl 4EF Ui RS BRI B s s A vk,

HIHRETT LLR T MPU 5 N Buffer RAM FU . —{Hix A

5" BTE 5 N"IHE AR 2454 Chroma Key K MPU 5 N ThEEAE AL AR, Wil MPU ‘5 A\ ¥dE 5
K (Chromakey) #HIA], WIS N SO ¥ 2 20 i . T B (4 =& 4k i € /£ "BTE background Color* 42
TEasr . 25000 B 0 SRR VR i R 4L S 5 B — B ORI, & HnE RO oE AL, I AiE TR

FHRIEHRE —NRARE, LENASPENAET. HIDGEREFRERIT:

A4

Setting Destination Setting BTE ROP and
parameter REG[A7h]~[B0h] operation REG[91h] NO
BTE {width * height
y Y
Setting SO.DT BTE enable REG[30h]
color depth REG[92h]
A 4 A
Setting BTE width
REG [B1h] [B2h] Write REG[04h] END
A 4 € A 4
Setting BTE height
Check STSR

REG [B3h] [B4h]
wirite FIFO full 27?2

A

Setting Background Color
REG [D5h] ~[D7h]

Write Data

13-10: Flow Chart
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Character/Graphic TFT LCD Controller

RAIO"

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

Buffer RAM

Source 0 (oS 113

@ ¢ =

> Destination

13-11 : Hardware Data Flow

13.6.4 45& Chroma Key FINFEE §l(w/o ROP)
SET B n] LS 3R —Fi8 52 0 P9 A7 RV XA B A7 IR X, I FLAE SR 10 T 2 L Ok i o B
5 (Chroma Key) B, 4PN, AEESNAEE R R EEE, RIS 5B EAR R 1)
SOE WAL TR . TS B EAE “BTE background color” 2247 4% . klis 5 H i & & N AE AR .
UL RE IR R AR an R

* 3

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

Setting Destination

parameter Setting BTE height
REG[A7h]~[BOh] REG [B3h] [B4h]
Setting SO,DT Setting BTE ROP and

color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

|

RAIO TECHNOLOGY INC.

operation REG[91h]

i

BTE enable
REG[90h]

Check STSR

BIT[ 3] 22

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

Buffer RAM

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

Source 0

BTE

Destination

13-13 : Hardware Data Flow

13.6.5 ZEEDCHMHERE I BEARET
PEThRERs —fi 52 DXRE SR TR 2 0 8X8/16X16 K%, T 8x8/16x16 & & K 2 M L ThrenT &
WREAFAE AT . XA ThBE AT AL & 16 ROt (ROP) #iff. IXANThEES LAAE— a2 i X ok &
IR PRI TS SR K b

16
AN
8 - N
/—/% !

I |

8 16 <
u
N §

13-14 : Pattern Format

RAIO TECHNOLOGY INC. 86/239 www.raio.com.tw



RA

o"

RA8873ML4N

Character/Graphic TFT LCD Controller

REG[93h]~[9Ch]

Setting SO parameter

v

Setting BTE height

REG [B3h] [B4h]

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

Setting BTE ROP and

operation REG[91h]

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

BTE enable REG[90h]

Setting S0,51,DT

blending REG[92h]

color depth and alpha

Check STSR

BIT[3] 72

Setting BTE width
REG [B1h] [B2h]

END

!

BTE

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

B 13-15: Flow Chart

M Source 0

Source 1

g i g Destination

g

Eee i

E:
£

B 13-16 : Hardware Data Flow
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Character/Graphic TFT LCD Controller

13.6.6 454 Chroma Key HEIREIE
BRI RS R — 15 52 A X I I TG S () 8X8/16X16 &SR, fH 7 b B it iad 2 v dun SR S Yo B £ 5 S
ff (Chroma key) MR XF Bt A E N, KHILE RS S 2EWRP . Mo (Chroma
key) #¥% € REG[D5h]~[D7h] L1785t .

Buffer RAM

BTE % Source 0

=

% <&l Destination
13-17 : Hardware Flow
* [’
. Setting BTE Backgroundg
Setting SO parameter END
REG[93h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

l |

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

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

color depth REG[22h] operation REG[91h]

l l

Setting BTE width BTE enable
REG [B1h] [B2h] REG[90h]

& 13-18: Flow Chart
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Character/Graphic TFT LCD Controller

13.6.7 ZET BERK MPUBA

PETIEE N MPU R R 5 NN AR, FEIX M RAE R EIRY 2 s (bit-map) %R, 45 BTE T
RETT DU 1l 22 A ) B SO Bt - G SR SR e TR 1S bit Dy ™17 IR AT st an SR RN bit v "0 I
R R, XANTIREL A E T R ARG E ARG . REETE BTE WS ML s T4
BRI, 22— AR T, R B E I R R AR & . T AT IOBIE N B R — B
A, RS HINWAA BRI EY RN A2 B MSB AFEE] LSB. W MPU B 45 1% E N 16bi
tif, A4 ROP HyEIAALAT LA 15 ) 0 AR —£fr, MPU D€ 8bit, 4 ROP 4RI AT
AWy 7 2 0 AR —fL. KIS O BIEIRE REG [92h] Bit[7:6] fEHLIhREAH S

Buffer RAM

Source 0

Mono bit map image MCU BTE Destination

Qe B

Foreground color set blue.

Background color set yellow.

13-19 : Hardware Data Flow

-

Setting Destination

Destination memory
start address register
[ATh] [A8h],[ASh],[AAR] Color Depth [92h]

Destination image width BTE Function [91h] MPU wirite data
register [ABh][AChH]

NO

Destaintion X,Y position BTE Function [91h]
Register [ADh]~[B0h]

BTE width * BTE high

BTE width Register BTE Enable [90h]
[B1h][B2h] Check Write STSR
Bit [3]
BTE Height [B3h][B4h] SET REG [04h]

IS e

& 13-20: Flow Chart
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Character/Graphic TFT LCD Controller

Li BTE width=25 ———>

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

MCU interface 8 bit

Color expansion BTE width = 25

ROP =7
[ [ |

13-21 :Start Bit Example 1

Fi BTE width=25 ———

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

MPU interface = 8bit

Color expansion i BTE width = 25

ROP =4
I I I

B 13-22: Start bit Exapmle 2

B

Calculate sent data numbers per row = ((BTE Width size REG — (MPU interface bits — (start bit + 1)) )
/ MPU interface bits) + ((start bit + 1) % (MPU interface ))

2. Total data number = (sent data numbers per row ) x BTE Vertical REG setting
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Character/Graphic TFT LCD Controller

D4 8bhit DO D1 D2 D3
A A A A
\r Y Y Y N\
| [T T 1] 11111 In this case , MPU
u sends data to RA8873M
and each data has 8-bit
Data is transmitted to
! RA8873M sequentially
[ [ eqg. D0O,D1,D2...and Dn
start bit =4 '
DO D1 D2 D3
A A

e

\
EEEEEEE B O - ie— Not Expansion

p
Not Expansion —ptLLL

BTE High REG [5Ah]

Expansion
[5Bh] setting

¢ BTE Width REG ’

[58h] [59h] setting

B 13-23: Color Expansion Data Diagram
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Character/Graphic TFT LCD Controller

13.6.8 &4y EBEE S5 Chromakey i MPU A
XA BTE #AE 22 MPU 5 N B R R , (H 2 SR IR I 15 S B v 2K 11, TR
B bit i VA AT S, iR bit 2Ry 70" RAREE,

Buffer RAM

Mono bit map image MCU BTE

@

Foreground color set blue.

13-24 : Hardware Data Flow

heck Write FIFO full

Destination memory

. Setting Destination
start address register 9

[ATh].[A8h] [ASh],[AAR] Color Depth [92h]
NO
4
Destination image width BTE Function [91h] MPU write data
register [ABh] [ACh]

}

v

NO

Destaintion XY position BTE Function [91h]
Register [ADh]~[BOh]

BTE width ™ BTE high

BTE width Register BTE Enable [90h]
[B1hIB2N] Check Wite STSR
Bit[3]
BTE Height [B3h][B4h] SET REG [04h]

IS e

& 13-25: Flow Chart
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Character/Graphic TFT LCD Controller

13.6.9 SieEWERIAFRS]

“Memory Copy with opacity” 7] LR & kUE 0 #0455k 5 1 BHER 5 HS N H N . XADTHREH B
A~ Picture xR 5 Pixel #=. Picture #zUnT LABEEE/ELE 8 bpp/16bpp/24bpp iR T I B4 K H A
H—MESEHE (alpha level), JRAEH & X1 REG[B5h]. Pixel #iz0 X RediE/EAERIE 1 i &
8bpp/16bpp K, i &> Pixel BAGH % H IR E R, 7EKJE 124 16bpp R MMEFEN bit [15:12] &%
HHFE (alpha level), T4 1 bit W A MokIE 1 4 8bpp A £ N4 % bit [7:6] 2ZiEHHE (alpha
level), Bit [5:0] MIZ# ARSI WG (palette color) HIZIE .

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)

Buffer RAM

B

Source 0

BTE

Source 1

Destination

Palette RAM

13-26 : 8bpp Pixel mode Hardware Data Flow

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

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

BTE

@
—
~

 — Source 0

Source 1

Destination

13-27 : 16bpp Pixel Mode Hardware Data Flow

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

Bit [15:12] Alpha Level

Oh 0

1lh 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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Character/Graphic TFT LCD Controller

¥
Setting SO parameter Setting BTE height
REG[93h]~[9Ch] REG [B3h] [B4h]
A 4 |
Setting S1 parameter Setting BTE ROP and
REG[9Dh]~[A6h] operation REG[91h]

A 4

A

Setting Destination
parameter BTE enable REG[90h]
REG[A7h]~[BOh]

v

Setting S0,51,DT
color depth and alpha

Check STSR

blending REG[92h] BIT[ 3] ??
0
Setting BTE width END
REG [B1h] [B2h]

l

13-28 : Pixel Mode Flow Chart

 — Source 0

BTE

Source 1

Destination

13-29 : Picture Mode Hardware Data Flow
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Character/Graphic TFT LCD Controller

¥ !
Setting SO parameter Setting BTE height

REG[93h]~[9Ch] REG [B3h] [B4H] END

i l

Setting S1 parameter Setting BTE ROP and
REG[9Dh]~[A6h] operation REG[91h]

l l

Setting Destination
parameter Setting Alpha blend
REG[A7h]~[BOh] weight REG [B5h]

1 l

Setting S0,51,DT

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

l

Setting BTE width
REG [B1h] [B2h]

|

13-30 : Picture Mode Flow Chart

13.6.10 Z5EFEWER MPU A
“MPU Write with opacity” Dhfiglie & 1 KIE 0 5RIE 1 IEHEIF S A HEIAAE, TRIR 0 B % 2 I MPU
K MPU (MCU), K 1 %04 By Buffer RAM, B4 55T Alpha blending 4% Picture 5 Pixel 5
“Memory Copy with opacity” A7 .

Buffer RAM

MCU BTE

Destination

Palette RAM

13-31 : Hardware Data Flow
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Character/Graphic TFT LCD Controller

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

}

RA8873ML4N

S1 X position
Register [A3h][Adh]

S1 image width i
register [A1h] [AZh] BTE width register
l [B1h][B2h]

)

BTE Height [B3h][B4h]

S1 Y position
Register [A5h][ABh]

'

)

S0,51,DT Color Depth
and alpha blending [92h]

Destination memory start
address register
[ATh] [A8h] [ASh][AAR]

:

}

BTE Function [91h]

.

Destination image width
register [ABh] [ACh]

BTE Enable [90h]

)

.

Destaintion X , Yposition
register [ADh]~[BOh]

SET REG [04h]

Check Write FIFO full

MPU write data

Check write data == NO

bte width * bte high

Check STSR Bit [3]

( END

]

B 13-32: Flow Chart

[

13.6.11 &Y REZHNFERH]
“Memory Copy w/ Color Expansion” £:x#f M Buffer RAM B2HL 13K 0 (S0) fataiuig 4 (bit-map)
R AAAZEAE, I HS5 Buffer RAM H TN TE . 0S8l bit 17, 02N & 40 Bl 5 (.22
FAS BT B . IS B bit 0", TRk S T St (L R A7 A e B o B 6 20000 9 32 U 2
HI REG[92h] kg X, >R 0 50K 6 i vl LUE U 8bit/16bit. 5 5t %tk 8 1 52 S 8bit, B4
ROP (start bit) A 1% & & 7] HH bit7~bit0 >k 442 aa 07 s 4 S5 4504 58 5 e S 16bit, 784 ROP (start bit)
AL (A AT B bit15~bit0 Sk M4 i .
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Buffer RAM
Byte 0 Byte 1

Source 0

BTE % ¥
% P = Destination

13-33 : Hardware Data Flow

L— BTE width=25 ——

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

SO color Depth = 256 color

Color expansion BTE width = 25

ROP =7
I [ [ |

B 13-34 : Start Bit Example 1
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e——— BTE width =25

ROP =4
(start bit = 4)
DO

D2

—
D3
A

e \

Color expansion

MPU interface = 8bit
BTE width = 25
ROP =4

B 13-35: Start Bit Example 2

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]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90h]

Check STSR
BIT[ 3] 22

END

& 13-36: Flow Chart
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13.6.12 &Y EEKS Chromakey FIRFEEFI
“Memory Copy w/ Color Expansion and chroma key” x4 )\ Buffer RAM BzHL 5K 5 0 (S0) sz fg 5k

¥ (bit-map) ¥ E EREEEE, I H S N Buffer RAM H A7 F . an B i bit 17, Iak i
SR O BAF A BUE I . R EEEE bit Oy 07, IR LKA H A UL RES), LUE R
BEWIRCR -

Buffer RAM
Byte 0 Byte 1

Source 0

BTE ?
=

Destination

Foreground Color : yellow

13-37 : Hardware Data Flow

Setting SO parameter ¥
REG[93h]~[9Ch] .
Setting Foreground
l Color REG [D2h]~[D4h]
Setting Destination l
(DT) parameter
REG[A7h]~[BOh] Setting BTE ROP and
l operation REG[91h]
Setting SO,DT l

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE height

REG [B3h] [B4h] [ D }

B 13-38: Flow Chart

BTE enable REG[90h]
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13.6.13 XIRIERE
“Solid Fill BTE” 42§t BTE 42 045 6 [FL A S S 000 3501 DD e A2 b 0 AE 00— Aot B X
. TR AR A BTE (007 5 (B B

Buffer RAM

BTE
Destination

13-39 : Hardware Data Flow

Setting Destination l
parameter
REG[ATh]~[B0Oh]

l

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

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE Foreground

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

Setting BTE height
REG [B3h] [B4h]

Setting BTE ROP and
operation REG[91h]

BTE enable REG[90h]

Check STSR
BIT[ 3] 27

B 13-40 : Flow Chart
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14. 3CFEAN
RA8873M H =F 3 I RIA:

1. NEFH, ESHET 14.1.
2. AMBFH ROM, iES%ET 14.2.
3. [ EE T (CGRAM), E& % &7 14.3.

Foreground [l
Background [

FOMT 12X24

E 14-1: Font Example

M ff TR T AR DR R AR SR (TR S AT 4 & REG[CCh]~REG[DEh]), % 1] LAZ
ZTRHRER. My FEan A Rt ST s aEf e (REG[D2]~REG[D7]).
Bl DR 1 5N 64 N, FHUFER 2 5N 64 M.

Set Font1 parameter Set Font2 parameter
REG[CCh]~REG[DE] REG[CCh]~REG[DEh]
Set REG [04h] Set REG [04h]
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14.1 WEFE

RA8873M P4 8x16,12x24,16x32 ASCIl 7B (] ROM, X 7] LLik{# R T {E & ¥ N ASCIl LLER X
TFo WETHSCFF ISO/EC 8859-1/2/4/5 4utidhre, wAMd A # v LUZE L A 5t th REG[D2h~D4h] 5 (4
Z2f7 7% (REG[D5]~REG[D7]) %@ KiEFE L FHIgith. TP RREr ES% T E:

Character Control
Register 0 [CCh]

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground Not t
ot mee

[D2h]~[D4h] Font Number mee

Background Meet

[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]
}

SET REG [04h]

14-3 : ASCII Character ROM Programming Procedure
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#% 14-1 E R ISO/IEC 8859-1 F 4wt /7 3., 1SO HJ & /& /& "International Organization for
Standardization”. ISO/IEC 8859-1 — i #x A “Latin-1", X &4 1SO KJE H K 8-bit FHFEEMIEE —H 47
B TP RERTEE 7 4 2 th OXAO-OXFF ZH . 3% T o B (EPHER - B EnaG Bkt fHYIE
s PHE. JREERES. JREMTRE. OFIPETEEE. (HRE. ASPERE. KE. B, BAA. T EARE. I
B L BEALT SR GMSEEEMEE. TEPEAEE. Rl - 3R A EENIE A DI 1SO /
I[EC8859-1 - A » Bt FIRBUNLLI MR 2585 » AT FLA Bl ENJE. Bkt hntkss

NHRFEMES, FHAL 0x80-0x9F S 4% Microsoft windows & X i, ##k~ CP1252 (WinLatinl).

Z 14-1: ASCII Block 1(ISO/IEC 8859-1)

X\D1234SE?BQAECDEF
el
—

LY
Cadl )

v
AC
>

» | =

K[, [—

ARAE

0 | B
SIEVIRIE IE:

JOIR[O

=)
Q

c o |am[On 8w

= [ < [ =h [
ER A == [ R =

O AT = | NS

D TRV | AV IA M F [ e

.QQJ,%%D‘;-I—*-
“hiwm (o [C]w]
H#[(E e (=[]~

¢h [T

.y e

!

[in]
»
L
Ll
L 4
£ ]
L

c = =[] |8 8|l—[— 700 (A

7

7
| lilelela (8] e -l®
o[ [2(2] [ed] - | [ 2] Polafidzle
*|AIAAIAIAARCEREERT|TT|T
* IDINOIOOOOXAUUIIUY PR
‘|lalalalalalalec|eleleleli|i|T]T
8|1 6[o|6]6|6]+|elu[altlily | blF
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% 14-2 2 ISO/IEC 8859-2 f##E74F, ISO/IEC 8859-2 hififx M Latin-2 , iX /& ISO/IEC 8859 8 i 4ifil
FRREE 87 o XAl JLF 7] LUR T R AR i A e R 4, noe B HE . fEviE . ] FIE. 3
i W RS WS SOR AR R R A . SR, FOE. A8, BT iR H T LLER] ISO/IEC 8859-2.
IeAh, BWAEH TP IE S, W5 A (R T I NSRS 2 A1)

% 14-2: ASCII Block 2 (ISO/IEC 8859-2)
Llof1|2]3|4]|s|e6|7|8]9|Aa|B|Cc|[D|E]|F

=OF

<
>
¢

h
)

v

AO
1O ®
el

R e

tad

F

|
O~ 4%

|3

=0~

NI O
O ) e

o

=

=)

= T [

w0 |G| H
I l=INEEEK
c [0 (SO L2 [&n] e
< [ <]

e | | H D~ O
N . [ e

o | e | [
_'_'..-"""'L_|-""""~“'

= I—IE:

=
=

(
SRS

| tOP

h— |

L1
L1

= | TN [N

(-1.‘!

= @ [ e [

=l i
O @ O (== | Y

O | @i | Oy =t

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

e by | X M
R | O | T T
o | 0 | O T e | K
=l ls=tlesiEHIeN
l:'q:'_:‘\ oy |—c:':'-. 1
ot | = g | =] B3¢ | I

S | D | Cf [T U | T
e 0 | ST ke (1A

a, = |[H 5
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% 14-3 /2 ISO/IEC 8859-4. ISO/IEC 8859-4 #Fx A Latin-4 =i /&“North European”, ‘t+& ISO/IEC 8859
8-bit AL E U4y o XA T B A FILEZ VD R WAE . AL 218 . P 4EWAE . LM %018 Sami. 1M
WZFRFW S F PR JOE. 252208, MG, F TR IREGE . BiE 0 IR Fl B BT

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

X\D123455?89AECDEF
oSN
5 '_(_}‘
K, (—

J\O_)

A 4
=

OlVIN 41 ¥

HOIRO
L (@ = AIC

w |0 N[ H

w

(T}
< |- ||
€ o =0~ 9 |
MmO~ = ES
il I = L] e B = e
,-M-\p\-.l—im\it
— =~ Al-

JKLM
° TU Z 17—
i dje jlk{1|m|n|o
"Ip tju Z ¥~
| AR ILIS| [SIEGT-|Z]
| lal x| [T]1] ], |38l Dz
“AIAAAAARTICEEEERTTIT
*IDINOKIOOOX@U0[0[uo0|18
“lalalalalalala i|eleleldleli|i|i
"|d|n|o|k[o|6|6|+|glulalalilalal
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2= 14-4 & ISO/IEC 8859-5, ISO/IEC 8859-5 /& ISO/IEC 8859 8-bit FiFEE M E il XN IFEFE R
TR . AT R R W, ZERYE VAN HT

%< 14-4 : ASCIl Block 4 (ISO/IEC 8859-5)

| clovielalaleMolSs|2 Hdx
"l N T[S =L T|] [ oaw
] lllod&d | (D [, [H - |7
0112|3456 7|8|9|: |3 [<|=[>|?
‘@ABCDEFGH|I|JKLMNO
IPQRISTIUNVWXY|Z| LI\ 17—
"1 " la|blc|d|e|f|g|h|i] j|k|]1|m|{n|o
"Iplalrls|tiulviwx|y|z| {1 |3} |~

*| [EBIIES|T|I I RK] - VLI
* |AIBBCTE® 3AKIIMHOII
“IPCTIVIOX LY BBIBDS
" |a|O|B|T | m|e[#] 3 1| K|JIM[H|O|IT
" plc|T(y|®|X | LU b bl b 35[0 9
"INe|n|r|els|1|1] ]k K|8[F|u
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14.2  AMEFE ROM
RA8873M i 4N ER AT AL % ROM  F I LUEH X AN [ 1 B2 F SR A BE 2 1 = R i . 1X AN Th ko A B2l - 1F
ROM, £Eill A Rl L7 7. RA8873M iR 54 GT21L16T1W, GT30L16U2W, GT30L24T3Y,
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W. @A FHRALKAS A 7= 5 85 0] LL S FEAN A
fF17 24N 16x16, 24x24, 32x32 5AGETE K/ CAME B L. MM DIREfiRIE 2% = 16.3.1.

1421 GT21L16TW

® Reg[CEh][7:5]: 000b

® T x16

AT TH S 7%

S | BIGS | ASCI | UNIjpn | JIS0208 | Latin | Greek | Cyrilic | Arabic
Normal V \Y \Y V V V \Y
Arial \Y \Y \Y \Y
Roman
Bold
*Arial & Roman & 1 4% 58 FE 1)

<KL
<

14.2.2 GT30L16U2W

® Reg[CEh][7:5]: 001b

® T x16

AT FH S 75

UNICODE ASCIl | Latin | Greek | Cyrillic Arabic GB2312 Special
Normal |V V \ V V V

Arial \% \ \% \ \
Roman V V
Bold
*Arial & Roman #2& 7] 28 % FE (] .

14.2.3 GT30L24T3Y

® Reg[CEh][7:5]: 010b

® 5 x16

Al F 72 7

GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V \ \ \ \
Arial \
Roman
Bold
*Arial & Roman & i] A8 %5 FE 1)
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RAIO"

® ¥ x24
Al FH 20 5 7 i
GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V V \Y Vv
Arial \Y%
Roman
Bold
*Arial & Roman & i] A8 %% FE i)
14.2.4 GT30L24M1Z
® Reg[CEh][7:5]: 011b
® T x24
Al TS T 5
GB2312 GB12345/
Extension | GB18030 ASCII
Normal | V V \%
Arial \%
Roman V
Bold
*Arial & Roman & 1] A8 %5 FE i)
14.2.5 GT30L32S4W
® Reg[CEh][7:5]: 100b
® = x16
Al 7S T 5
GB2312
GB2312 Extension ASCII
Normal |V \% \
Arial \
Roman V
Bold
*Arial & Roman +2& A] 28 %5 FE 1)
® T X24
] IS5
GB2312
GB2312 Extension ASCII
Normal |V V \%
Arial Vv
Roman Vv
Bold
*Arial & Roman & 1] A8 %5 FE 1)
® FH:x32
R AL 5
GB2312 | CB2312 1 gy
Extension
Normal |V V V
Arial \
Roman V
Bold
*Arial & Roman +2& A] 28 %% £ 1)
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14.2.6 GT20L24F6Y

® Reg[CEh][7:5]: 101b

® T x16

Al FH 20 5 7 v

ASCII | Latin Greek | Cyrillic | Arabic Hebrew | Thai ISO-8859
Normal | V \% V V V V V

Arial V V V V V
Roman | V
Bold \%
*Arial & Roman & 7] 48 55 FE 1)

® T x24

Al FH 7215 7

ASCII | Latin Greek | Cyrillic Arabic
Normal \% V V
Arial \ V
Roman
Bold
*Arial & Roman & 7] 48 % FE (K] .

14.2.7 GT21L24S1W

® Reg[CE][7:5]: 110b

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

*Arial & Roman & 7] 48 55 J5 1]
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14.3 fERE € L F#

{8 FH# 7] LU " User-defined Characters” @Il 57 a5 5, tDhfe vl LASCRFF /1 (8x16/12x24/16x32 dots)
54 (16X16/24X24/32X32 dots), HINAEY FF 32,768 7ok 32,768 417, P 7 oIt 21

0000h~7FFFh, T4 7 4mid a2 8000h~FFFFh. 4{# FH &M N 747, I RAS873M ¥i4x i H & 5

% Buffer RAM 74575 0], F HoRE 7 5 BUAT5 5 5 S 7s PAAE DX ] o T 450 RO 1T B R T 5t € REG[D2h~D4h]

515 REG[D5h~D7h] 17 E L.

14.3.1 CGRAM 1 8x16 FHIKj#E

CORAM ADDRE CALCULATE = (CORAM START _ADDR) + ((FONT CODE 1% 16)
EXaMPLE :

CGRAM _START _ADDR =1000R
CHARACTER_CODE = 00 h

THEM FOMT 2DDR =1010h

acdress= 10100 address = 10200
adddress =1000h . ¥ ¥

i Ehie O Byte 0 Binte
Etde 1 Byt 1 Binte 1
Ehie 2 Bye 2 Biyte 2

] [ ] ®

o e ®

¢ L ] ®

o L L ]
Byte 13 Byte 13 Biyte 13
Biyte 14 Bivte 14 Ehte 14
Byte1s Byvte1s Bhte 15

Character code = 0000R Character code = 0001h Characer code = 00020
FOMT 8¥1 6 fonmat

B 14-4 : Font 8X16 Array in Buffer RAM
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14.3.2 CGRAM  16x16 FEIF#E R

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1020h

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

Byte O Byte 1 Byte O 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

(] (] (]

(] (] (]

(] (] o

(] (] (]
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

14-5: Font Array 16x16 in Buffer RAM

14.3.3 CGRAM 1 12x24 FHIKER

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 T
address = 1000h address = 1030h address = 1060h
y A
Byte 0 Byte 1 Byte 0 Byte 1 Byte 0 Byte 1
Byte 2 Byte 3 Byte 2 Byte 3 Byte 2 Byte 3
Byte 4 Byte 5 Byte 4 Byte 5 Byte 4 Byte 5
0 0 0
0 0 0
0 0 0
0 0 0
Byte 42 Byte 43 Byte 42 Byte 43 Byte 42 Byte 43
Byte 44 | Byte 45 Byte 44 | Byte 45 Byte 44 | Byte 45 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

14-6 : Font Array 12x24 in Buffer RAM
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14.3.4 CGRAM H 24x24 FRIFIHE R

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 4 A 4

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

14-7 : Font Array 24x24 in Buffer RAM

1435 CGRAM 1 16x32 FHIKER

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

14-8 : Font 16x32 Array in Buffer RAM
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14.3.6 CGRAM H 32x32 FZEIFHE

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 [Byie2 | Byte3 | Bye0 | 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

14-9 : Font 32x32 Array in Buffer RAM

14.3.7 xTF MPU #J#htk CGRAM K2

[ START ]

le

NO

Check Initial data number =
font data number

Check WFIFO empty

| REG[03h] = 00h |

l

| REG[5Eh] = 04h |

l

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

Write Enable REG[04h] [

END ]

YES

NO
WRITE FONT DATA |

Font data number : font byte number

ex: 8x16 font — Font data number = 16

14-10 : Initial CGRAM from MPU
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XTAHIH Serial Flash #J#4t. CGRAM KR 2

Check DMA idle
REG[BSh] bit 0

SET REG [5EH] Bit[2]= 04h

¥

Serial flash control REG[B7h]

h 4

Serial flash clock REG [BBh]

h 4

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

Y

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

14-11 : Initial CGRAM from Serial Flash

RAIO TECHNOLOGY INC.
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Set DMA destination address
REG [50h]~[53h]

r Number REG

Enable DMA REG[B6h] Bit[0] = 1

www.raio.com.tw



RAIO" RA8873ML4N
Character/Graphic TFT LCD Controller

14.4 CFhEEE 90
FRESCFE N A BIARE HH ER R . 1 RA8873M L H:Sr gk thRs, ] LA &gk 90 &,
BEIhRE IR B2 75 B 8 22 A7 # REG[CDh] Bit4 = 1, % #M& T % 2 IEAf ) VDIR (REG[12h] Bit3), iX#f LCD
PR DU R e 90 M4 . 1E ST HER i, B M IIRe F EAE S AR 2% FR NG H A S

a 1
- i
VDIR =1, vertical flip
900 graphic write direction
—_— i-__.__—_::: —————— >
hot Panel display

90" font write ‘1 :
v
‘I —

direction
14-12: Rotation 90° Characters

YDIR =0, normal scan
graphic write direction

e
-

(0.0)  AsS s e "
Display RA

direction

(0. 0)

A 3 et R 9IS £ 90 JiE, I E K 2B BRI T .

FiEl

=

B 14-13
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145 FHEBKRESEH

RA8873M . HF MK (REG[CDh] Bit[3:0]), 5% ThHE(REG[CDh] Bit6). 1M Hix£s3hEgn] LAFRIRT #7fHEH .
N B AR K 3% B - R v )

Horizontal x2
Vertical x2

14-14 : Enlargement and Transparent Characters
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14.6 HB3HEAT
RASS73M XHFESCEE AN, U7 ehifr B Ea BN, I HAEE A RS R TAEE %2 [ 347 .
TSR, YN A S AR TR R N, SEHRE T 7. % T @3ifiss FE:

Nt i
Auto move Horizontal range :of active window
FH{EFHE- - > RAIO - - - - - _p BlRH]-
N i
Vertical range of hctive window
Btk f-- -
Active window
B 14-15: Auto Line feed in Text Mode
14.7  FREXAF

RA8873M Zi&F it H75 UIAE @ EEIAE T LB HEF S AL DR T ERVER - KlEHE
REG[CDh] Bit7 = 1 » %35 AWV FIP 0T & 24T HE Fr8reY:
2 UM HEEE NIRRT, FRX IR R RN .

Non full-alignment

<«—— Full-alignment

Display RAM

B 14-16: Full-Alignment Function
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14.8 bR
RA8873M LM MR, — R EIEIGh — AN 3 ebn . BIEGHMER 32X32 BRE MBI kF R, 1A
TEI6HR AT LA s FRA 38 8 AL B, B B R, EIRGhRi sl X othrgit s s
AR SO bR . SRR B8 FE 5 @ FE AN v] DL AR P AL o SCF b /s i S0 LS AN ALE .
Z1: 4 REG[12h] Bit3 VDIR = 1, PIP &1, EJEHhr. L ehndiile 24k H sh 2k ae.
ZE2: Jthr RAE TG LA R, PIP & DA RR.

14.8.1 3CUFERHR
IR B AT DA RN BRSNS . AR BB ST RE L AR AE TR DN . B0 B AR, S0

e B RMB T A CFRARALE, MRS 537 RN ST RA K. 9556 TS Nl
Gy, JARE SRR T AT ATRIRNT LM RN AR BE . £ 14-5 FIHAHKKI S 20 -

= 14-5: Text Write Cursor Related Register Table

Register Name| Bit Num | Function Description Address
FLDR 4-0 Character Line Gap Setting Register DOh
F _CURXO0/1 | 7-0/4-0 | Text Cursor Horizontal Location 63h, 64h
F_CURYO0/1 | 7-0/4-0 | Text Cursor Vertical Location 65h, 66h
Text Mode Enable
ICR 2 0 : Graphic mode. 03h

1 : Text mode.
Text Cursor Enable

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

Cursor Attribute — Cursor Blinking
SCFOGRR AT AT E B 8 S0 ) B N ERECAS N BR o #2122 47459 GTCCR(REG[3Ch]), [NHRIIAT AN
on (AT W) 5 off (AR L),  TABRIN B) AT DAR AR A et H S 4 2 an
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).
14-17 FChsINERIIGE] 7, ks B R ERE — NS ANFHEIH .

RAIO
Bt PE AR e

//|\\

B 14-17: Cursor Blinking
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Ye#rEPE (Cursor Attribute — Cursor Height and Width)

SCFOGAR I AN AT DL AR AL, B AR kR i v B S B R Ay . S AE A2 CURHS
(REG[3Eh])5 CURVS (REG[3Fh]). CFY6hnsE BT 2 Hb (1) 9 B A& v RE A, i e B DU T s o 1
BExw, HSHE 14-18. TR E S BN 5 PR BHIBCNA X (REG[CDh] Bit3~0), 4
HORIhEERE BN LI, Sebr % BT LAY 1A CURHS/CURVS 1~32 183 MUK IIREA R LK 1 I,
JCRRIR) B P 5 e P 2 2 5 B A AR 5K 14-18 2 — K PEEERA 1 BT HERCFbR
SRR . R T R ME S P IE 14-19.

REGI3Eh] 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

REGI3Fh] 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

14-18 : Text Cursor Height and Width Setting

RAIO
Y —

14-19 : Text Cursor Movement (without rotate)
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14.8.2  E®HER
BT ehr KNk 32x32 18 &, MR R H 2-bit A, /R PR FI & E (color 0. color 1. HHf. ¥
SO, X FIRE AR EE 256 bytes (32x32x2/8) K/, RA8873M 24k 4 ANEbn T ik #%,
5 FH 2 0T DL HH W AH DR I AP kR IE B e hr . A4, BIR Sk B ] thiEid GCHPO (REG[40h]),
GCHP1 (REG[41h]), GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) & EEF. Mif il 4728 Mg i i &€
LS EIFS 0 (REG[44h]). Fifh 1 (REG[45h] )/ St/ i, ST VR g S 510,

2E - BT ehR AT 7 2R SRR 8-bi t Fd . A F F W1 UE AL B e b 75 BEAE BT AR 2R #1560 B Yo br il
122285 N 256 4> 8bt [HHE: 1 RAES N AR & Busy I H xnWait #1HI w48 H 118, IREE
BHE IS NG 5 N RGEK .

2 Bits Represent 1 Pixel Pixel Color
2’b00 GCCO (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

- - - 2Bits Represent 1 Pixel

255

-

14-20 : Relation of Memory Mapping for Graphic Cursor
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o

}

Set GCCO and GCCL color Change wite destination selection 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, GCVPO0 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]

%

RA8873M
RAIO

14-21: The Display with Graphic Cursor
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15. Bk 5 A HlHEE% (PWM Timer)
RA8873ME A W /M16-bit 11447, 1HEF0 51 BANKE MG DIEE (PWM). it %#80H 4 Dead-Zone =41
B8, W AE s HIE KRS E N .

THER 05 15 [/ —A8-bit TSGR EEs . B THECE RIS vf A= AR AR AN R O BR AT T BE (1, 1/2, 14 &
1/8) FFANVHEUX P bl % E HUBRIAS 7= % E IAIRAE 5, BRATAS 405 U & e A L 11 8- bit TS £ B2 1 K«
8-bit TS 5 538 T4 P27 Ak, B AT LARR A 0 2R A K A F CCLKBR AR, X AN K% (74% 2 PSCLR S5PMUXR.
TR M A7 (TCNTBN) 7RV B8 3RE I H R B8 U X BNVIIRME . THEERTE N 2 5 R A7
2 (TCMPBN) tb#, HEbiZnt 2 G shngsvlah. TCNTBn 5TCMPBn XUZE M B AE AT DLLE S AT
5 TAR MR A SRR, B —AMFase i .

A A S AR BT A Nk FIon:, I8 At B k&4 LS JICPU i e e, 4
THEESA 2I0N), TCNTBn {H & Hagnd FEuH2oss ik H4ksl: F— it #. 2Rim, ik Bess sk, R
TETHEE AT G PCFGR THEE ELREAL, WITCNTBN A SH a2+ .

TCMPBn #fEEHIAE PWM b, FERW DUE T Eas b 4 Lkt AL 5 TCMPBN Eu. BRIt R I Y
AT B TCMPBn 7 LAEHIPWM % T 5CHF 18] (turn-on,turn-off time).

[ TCMPED I | TCNTED |

l l Dead Zone
} 4 Generatar
Contro | ;; :
Logich
Temeer | | TenTen |
l i ,; . PWM1
Control
Logict

15-1: 16-bit PWM Timer Block Diagram

FYYYw

CCLE

12

—
B-Bit 1id e

| Prescaler [ |
18 =

Clock
Divider

XN LS

YYY VY
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15.1 B RIS E

| 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 |

T T

Auto-reload=1 Auto-reload=1 ! i !

a = ; .

\1 ‘ \i 1 [

TOUTn ! i i \ :

: : : C3J command

[ status

B 15-2: Timer Operations

T2 HAATCNTBn. TCNTn. TCMPBn 5TCMPn Z247%%. (TCNTn 5 TCMPn ;&N # 27 4%%, TCNTn
Al LA HEENTCNTON 33)), 4 R %0, TCNTBn 5 TCMPBn £## X\ TCNTn 5 TCMPn . ¥
AW Eae, I H T E0L BI0RT k2 A

15.2 B3I EFSNE M

PWMiH 4088 B B s B, 3T F — YRR A 1153 0 U 8 5 — AN 01 B SR N B A7 88 e, XA B
AR RS 5 4 AT B B8 IZ R . BRI L A T 0 T B B RS MOk W, EUR: H T B9 PWIMERIAT 3t 58
AT LK

Write Write
TCNTBn = 100 TCNTBn = 200

rouren 56— i 1 l | |
7

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

Interrupt | | | |

15-3 : Example of Double Buffering Function
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15.3 Wgatb it % 5 Rz

H 3 B A e R AAE T B TR0 ik, IR AE T a6 A F H B2 Z AT A6 K TCNTn 30E 58

T AR5 SR B e sk P

1) SN TCNTBn 5 TCMPBn [HJUH1E -
2)  ERUUR IR SR E SO AL (R0 2 A AR 28)
3) BB XS R AR SRR AL AR AT

W B g R A 1L, TCNT B4k 4 B0 1L, R EHE e, AL FIRIFEHSZ
TCNTBn HHMESHME .

7

24 PWMn ([ A gon/off B, PWMn (48 2D 284k, DRk A P 2 137 1% 2 1 FF 46+ S0t w26
SEHF AL .

15.4 ¥ 2Kz 1k

1 2 3 4 6 7 10

T

150 1 110 14040120 60 |

Ran

11

B 15-4 : Example of a Timer Operation

15-4 I UL T P R

1.

5
6
7.
8
9

e EshEIEINAL, WE TCNTBn 4160 (50+110)55 TCMPBn N110. ¥ &ML (onloff). #R)5H
¥ TCNTBn A805 TCMPBn H40, PAYE F—PERME.

VOB RIANT . AHDCH . BENEEITIE, TH R A — B RS 21 IR T4

* TCNTn 5TCMPn EAHFK, PWMn it H Low #| high.

X TCNTn FEF|OR;, hlreilr=4-3F H TCNTBn & A . £ F—4 clock KF|K, TCNTn
Va2 RIS (1) % A7-45 H HEME (TCNTBN),

e WA= TR (ISR), TCNTBn 5TCMPBn #1480 (20+60)560, AT F—XHIHHEEH .

% TCNTn BAHS5 TCMPn #HFEEME, PWMn K2t Low ZFHigh.

% TCNTn F#UA#|0, TCNTn K{EHTCNTBn MIfEZ, I H =4 d .

ER W =T (ISR), HZhERS Wbl a5 aE U= b 3. .

2 TCNTn 5 TCMPn fEAH[ER, PWMn 2xtilow Zlhigh.

10. Bif# TCNTn F#r#0, TCNTn WASEFIF IS SEIL, BOVEHBIEHPEERET .
11, %A B2 R g R4
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15.5 Bk BERZER (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

15-5: Example of PWM
PWM Zfig T LAM#ERA TCMPBn 5Ei. PWM 44 TCNTBn ¥, EEBH PWM 1t TCMPBn ¥
. EEPIEK PWM {EH, HZ TCMPBn (. ZEHEFMKK PWM {E, ZHEjI0 TCMPBn . XFT-LL
EHEARTTE, W R SARBERE, IR /e D R A S R RS B A VEAEAT R ) SR R A, AN
ISR BUR T IR TR .

15.6 4 H A

— =
T L

Initial State ' Period 1 ! Period 2

Inverter off

Inverter on

Timer Stop

15-6 : Inverter On/Off

D B R AT PWM - 7E Ry L B P (BRSO Az i 5% AT ):

. RWAZNER, REPWM e b, 3 HitHde e T HEIon i Hds & 1k
2. HBRERIGE LA DMEF T B3, W TCNTn < TCMPn W i m dF, % TCNTn > TCMPn,
Ul A AR LT
3. PWMn £ PCFGR SHIAL Al LA 4 thAF S, SXAF RT ARS BRI NI S5 AR 7 FEL it o

15.7 Dead-Zone P24 2%

Dead-Zonei= £ &2 PWM FITERHI R i 7726 B, XA Thae iE I (K45 B 150G T ) 2% B ) — AN ) 22 . 3
AN I) 22 AT A3 5 P AN 3% B R T S, BEERARAD I, PWMO 2R PWM {55, nPWMO U2
PWM {551 A . tiiiDead-Zone #£6E, Il PWMO 5 nPWMO &4+ PWMO0_DZ 5 nPWMO_DZ .
M H nPWMO / nPWMO_DZ &t PWML %, 7E N & f % 1 Dead-Zone #b 2 |, PWMO_DZ &
NPWMO_DZ A2 A e .
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PO -

nPAD ]
Deadzaona
Interyal > |‘_
Puti0_DF |
|‘|F"I.-“-.ITI.I1I:I_QE u_l H

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

15.8 Dead-Zone MF
PWM Dead-Zone i k#4376 7 5 28l B R L, 2o fur R

D

F N

B 15-8

. PWM %t H B4 ON/OFF FFIRAS, HE(A)Z A KHIEEON KA. HIE{EOFF JR&Z0.

2. WHRAMANT, ON MK EAD, A4 PWM “FHHEV = (DIT)*A. A)iEit, AT O AT /L e
0~A.

o FUHRAER GER, B n R IR RSB I m A . — RIS, AT O N4KHZ~8KHzZ,

4. kR N E IR A, K& R DA A2 R E . BT DA R AR e & B, B4 LRk R
WG LR TR A -

— MR AR, PWM D)3 HER 7 Bean 51 s

OVDD
P
P+ % =) Load

= ':_d.a
Phtl- L5
=Yoo

B 15-9

RAIO TECHNOLOGY INC. 127/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

1. (RS SRS S E RS AR YR, RPEMHE TR DA FE & 1 SRS TEAS.
2. PWM 55 EFIESHAMIRES. PWM+ 4] 1E I SEEA STE, PWM- 5] 61 EE @A S,
3. Ul S AR IR IR

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.

AL, PWM+ 5 PWM- R, RARREFRINEITE K. (225 E S power MOS  [FI&4 &, 5 kil
AV S P 2B TR KT b A8 T JR e ], PR A P RE & R B AR AL, X AR LU 45

a. K () 3 S SN SRR
b. I [A] T3 B VFIRE f AR AN 2 ST RESE,  (H R L KN 8] 5 2 AT 5 27 A RARIE ) B B

JIT EAPWM ] Fi i 0 23038t 4 LA _E 155 0

Fuid+ | | | | [ >

Piyubd- 7] | | [ .

Switching Protection [ ] o 1] o
15-10

1. HALE, PWM- 2 PWM+ [fIAH.
2. {EVIIETE], SAUERA SRR AHOFF HPIRAS, XA XS0 AR, nlae T Elus ~ 4us.
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16. BAT R EIT
16.1 FHLER

WL S EERAT N — /N AL BB, E B DI RE AR BOA MR EACFR AR A5 OL T, AETTHLIN S i i DL &
PATREAFAEINAF P IR PGS . W RAE LD RERCELRE IS TE T, AETPHLE & B ST BB N AF P IR P4 CAS
BB AT, ARG AT LUK AR /MBI A FR S . TFHLR s D e IR AR AR 5 s 7R B 0 A7 R A
MFEEINAZF . TFPLE R RS R 12 Fide 4, f82Wh

1. EXIT: Exit instruction (00h/FFh) -- one byte instruction
2. NOP: NOP instruction (AAh) -- one byte instruction
3. EN4B: Enter 4-Byte mode instruction (B7h) -- one byte instruction
4. EXA4B: Exit 4-Byte mode instruction (ESh) -- one byte instruction
5. STSR: Status read instruction (10h) -- two bytes instruction
6. CMDW: Command write instruction (11h) -- two bytes instruction
7. DATR: Data read instruction (12h) -- two bytes instruction
8. DATW: Data write instruction (13h) -- two bytes instruction
9. REPT: Load repeat counter instruction (20h) -- two bytes instruction
10. ATTR: Fetch Attribute instruction (30h) -- two bytes instruction
11. JUMP: Jump instruction (80h) -- five bytes instruction
12. DINZ: Decrement & Jump instruction (81h) -- five bytes instruction
—FEA

®  Exitinstruction (EXIT) — 00h | FFh | Undefined instructions
ATREIESH, EXIT 182 Dae /e Bk AL R DhRe F AP HIRL 45408 MPU.

® NOP instruction (NOP) — AAh
AFEILESH, ZIMREASBULFTE, BREHIT T L

® Enter 4-Byte mode instruction (EN4B) - B7h
AT EILESH, EANEL T4 RABB73M W H Al B A1 X SR I TN A7 LA 32 A7 iy s bk U 4, X AT
IhaEenT UME FHAE BRI N AT (KT 128Mb), [K2h RA8873M P4 35 I (il b B 35 1 6F 125 B A e Ak Fr) i il BR A
fE 4 24bit, KL FHECOR N AER L2 LA AR 245 5E « A =Fh 74k T DABK H 32bit (4-byte) HilbA, $AT Bk
i 4-byte B HE A (EX4B). WLEE AT, Febl.

® Exit 4-Byte mode instruction (EX4B) — ESh
AHEEHLE S, EXAB 5447 AT LBk H N A7 4-byte Hihk B [F & %) 3-bytes bk, — HBkH 4-byte
BB, B A A B 2 2 24-bit Hidik K/

RAIO TECHNOLOGY INC. 129/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

RCS T XS

Load repeat counter instruction (REPT) — 20h + param[0]

ZHON—A bye, NS FLZELIHEAE, TS DINZ R

Fetch attribute instruction (ATTR) — 30h + param|[0]

ZHN— byte, XAMEAAE FHAEAUTARE oAz 25 LB SR A7, S8 S5k tnF

B bit [3:0]/2 SPI SRR E, 264 R R GE ke & 1) SPI A%, BRIMER 0.

Foo= I:cor/(divisor +1)x 2

B bit [4] [CPOL, CPHA] 2% Bk #, wEfl ‘0 =X 0, dEfl 1 2HEA 3. BMEZ 182
B 3.

B bit [5] /& X XnSFCS[1:0] ZERE M [A] B AR AT ik £ m B iy (8 (tCSH), WEE ‘0 A 4 MRS
B, VBN U R B8NRGME. BMER 8 MRGEHE.

B bit [7:6] 2T HEH, XMW bit BoE 4 P WEME 0. 1. 20 34T 0. 8. 16, 24 T
K BRUMEDN 0, RS AW RS2 INAF ISR 20 231 03h, & (1 6t 32 51 0Bho

Status read instruction (STSR) — 10h + param[0]

ZHN— byte, RANZHUERIREEHCIRZAS 1, 25 AL (A TR, A XA B R S AT

Command write instruction (CMDW) — 11h + param|[0]

SR> byte, ENSHK LW CMDW 5 A\ RA8873M .,

Data read instruction (DATR) — 12h + param[0]

ZHON— byte, WSEEIRMZZIRNBUME, MR ES TUEAR, IR LSS E ST,

Data write instruction (DATW) — 13h + param[0]

ZH— byte, IWSEAELRZE DATW S5 AMIH.

BIRVARSH

Jump instruction (JUMP) — 80h + param[3] + param[2] + param[1] + param[0]

fE 44 byte 25, S 3~0 ZINAE 28-bit Hibk(E E, #Hef)ikii param([3] Z#ihk[27:24], param[2] &
Hi4k[23:16], param[1] H:3iE[15:8] , param[0] f&Huhl[7:0], EHATE, FMELSBESRAEXNM RS E
Huhk .

Decrement & Jump while not equal to zero (DJNZ) instruction — 81h + param[3] + param[2] +
param[1] + param[0]

5 dbyte 54, S5 3~0 ZINAFHY 28-bit shhb(5 5, #Ha)iEii param[3] ~&HhE[27:24], param[2] &l
[23:16], param[1] H:3ik[15:8] , param[0] ZHbik[7:0]. SR iHEEEEET 0 N FANEA RhhE &= HET4E 4
HhE+5, B RANE A R 2R 7E SR R Lk .

EFFHEN G, AL/ R DIRE 240 RAB873M &I I¥ A~ SPI #1483, 1l 0000h~0007h fiif 8 4~ byte 14
ZisE“61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h “, 1% N 78 HER 4 J5 SR A0 () s bk K 2 42 (0008h) 75 1]
K 4 B8 AN MPU . RAB873M P s [ A #E 24 BRI E A4 ¥ Hh i 0008h FFURHATHE S, WA 1B 2]
EXIT & 28R & 484 A 2 3 I AUE 1AM MPU.
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Example of initial display contents in serial flash:
It will display color bar on a 320x240 TFT panel.

/I addr: 'n0000

617277 6377 6278 67 /D

AA /I NOP

3003 /I ATTR('h03)

AA /I NOP

E9 /I EX4B

AA /I NOP

20 06 /l REPT('h06)

/I addr: 'n0010

1052 /I STS_RD(52)
11031355 /I REG_WR('h03, 'h55);
11031255 /l REG_RD('h03, 'h55);
13 AA /Il DAT_WR('hAA);

12 AA /l DAT_RD('hAA);
11031300 /I REG_WR('h03, 'h00);
/I addr: 'n0022

AA /I NOP

81 00 00 00 22 // DINZ(32'h0000_0022);
80 00 00 00 30 /l JUMP(32'h0000_0030);
78

78

78

/l addr: 'h0030
/I Chip configuration

11011300 /I MPU.REG_WR('h01, 'h00); // normal, Key dis, TFT-24, iicm dis, sf
dis, 8b mpu

11131303 /I MPU.REG_WR('h13, 'h03); // Panel polarity & Idle state

/I Enable color bar

11121360 /I MPU.REG_WR(‘h12, 'h60); // sync w/ pclk rising edge, display on/off,
color bar on/off, VDIR, RGB sequence

/I hdwr

11141327 /I MPU.REG_WR('h14, 'h27); // H: 320; datal6 = "LCD_SEG_NO/8 - 1;
I/l vdhr

11 1A 13 EF /I MPU.REG_WR('h1A, 'hEF); // V: 240; datal6[7:0] =
‘LCD_COM_NO - 1;

11 1B 13 00 /I MPU.REG_WR('h1B, 'h00); // V: 240; data16[15:8]=
‘LCD_COM_NO - 1;

@0048

11B91323 /I MPU.REG_WR('hB9, 'h33); // select nss[1]

00 /I Exit

IR 1] 2% A4

TR R ThRE . IREIFE AU 5 Bon il . 7 R B e O P S B /5 E s, b AUFAELE [ — N
fErfe URAE 3 5 E R B 7 — AN AR, IR AR IORE FP A 5 Bl # i el ) — AN AR 21

RAIO TECHNOLOGY INC. 131/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

16.2 SPI Master H.Jg
RA8873M 7£ SPI &4 % i, #dfe /& v] LALAF] A 1% 54l SRATAIR [SCK] &FXf i 2 AT B & 22 )8
AL S5HURE, master 27F clock edge R4 #A L E AH (5 B LA slave 25 B S 9UEE . 7F SPI %
HZZAF4% L, CPOL 5 CPHA 5 4 Rl Bl 7y AT fikik 4%, 1M master 5 slave #¢ & W AUHRIETE R — A
IR T

I

SIRCLIE N S U o S s S o B WV 1 o BV o T

SOCTISIRR S0 SV e B e S0 o S0 o Y s S0 O S

wosicera=y, T T e

ST s G T S S S S S
B 16-1

Transmitting data bytes
TERETF AR ZAE ARG, SPI AR T AR TL . MRt A B it 77 UK 8 S5 N [SPIDR] ZZ47 35,
5 N\ SPIDR (% s2br E RSN EA 16 MAE K FIFO #Fk A Write FIFO. &4 N #0219 in Write
FIFO [¥] data byte. 24 SS_ACTIVE ##0 1 3+ H FIFO 22 &L T RA8873M £ ¥ 5t 5 N\ Write FIFO
MR T iRt 4 Slave.

Receiving data bytes

PN 5 AR B2 FIN P2 AR . B8 — Rt & — BRI R DR oo e 2B BRI B
S T2 A AR Write FIFO W, IX 43724 SPI A& I BN, sk & A 2 o 1D TR B A8 2 B 40
M SE R, IR BRI E Read FIFO . Read FIFO &5 Write FIFO J&AIXE R (), 2 —A4 4k
SLEA 16 MR FIFO. FIFO WATT LI [SPDR] Z2fr s h i3,

FIFO Overrun
T & Write FIFO i/ Read FIFO #5218 ] circular memories £ — AN TER HI KN AE . 247E FIFO &
ZAEIEOL T, HEAN FIFO (MR &7 dide i I8l . 2 H[SPDR]ZEAE 43 5 A\ Write FIFO 1 Ri&E &
Overflow 1, #ioxis AR e, IAMH SPI &R A 2 2 & RN AR, TRs)EiEA
FIFO )% -

3 3
2 5 2
1 TowP 1
wel_ 0 |RP 4 |RP
WP = FIFO Whte Pointer
RF =FIFO Read Pointer
B 16-2
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WA —FJ5m LE AL Write 200X . #5724 [SS_ACTIVE] &N 0, Litf Read FIFO it Write FIFO
o Z . Read FIFO overruns P RESH /NI E, Filie SPI bus Rk ff e AR L, anfeimi
45 DAC. T4 [RIH20 280 T LAk 2086, Fi52 | Read FIFO overruns f2 6K R E 1. a1tk SPI #fdH
TETAL IR SRR, 4 Read FIFO 52 R E R, THH H AT RFIFO MR FE ) 77752 dummy
read 18 H 2T O 4%i% transmitted B DL 16 BUA %K.

Ndummy _ reads = Ntransmitted _bytes mod 16

2 . WRTE Read FIFO %A IR T, 67 16 R € &% il overwritten, [RILAESFZIR 16 R
Z R IERN Read FIFO f& R &2 .

Reference code for SPI master loop test (connect xmosi to xmiso)

REG_WR ('hBB, 8'h1f); //Divisor, con [¥ SPI clock frequency
REG_WR ('hB9, 8'b0001_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirqen, 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); I/ 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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16.3 HRAT NI BT
RA8873M M SPI master #11, MIhfe £ EAL N 7 HIMTINAFA/IROM, SCHRPMCA 4-BUS (Normal
Read). 5-BUS (FAST Read). Dual mode 0. Dual mode 1 5 Mode 0/Mode 3. [N7#/ROM Zh&E R LA L+
Bk 5 DMA B . SCr s AR K N A2/ROM il 77 9 2 SC 7 ) bitmap BSC#F. RAB873M % I
R B - A FE M T . DMA B RIMB I NG 77 ¥ & DMA (Direct Memory Access)
B, @ AR, AT LUER DMA It s 8o il N 2 BoR A, XA B AR
ANTE MPU [0

XSCK .
XMOSI
< > SERIAL
RA8873M XMIso , ROM 0
XnSFCS0 |
XnSFCS1
L
> SERIAL
> ROM 1

B 16-3: RA8873M Serial Flash/ROM System

KT NHFIROM sy & Wi, iES% % 16-1.

Z 16-1: Read Command Code & Behavior Selection

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

1x $EELAr 45— 03h

000xb TR ECHEE, AfEE RAB873M I 4 AN xmiso 5| .

E bk 5 (R AS 75 2225 TR A

1x $EELAr 45— 0Bh

010xb P i UE E (fast read), N7 2 RA8873M K4 A\l xmiso 5] il
TEHbE L B ) = 8 AN A

Ix A 4H - 1Bh

1x0xb NEEEEGEEE, NTEE RA8873M [KIE#E i A A xmiso 5.
LS £ R < 16 A7 A .

2x EEEUAr 45— 3Bh

xx10b INAFZ RAB873M [ &diai N 77 XN HEH N, HH N 512N xmiso 5 xmosi.
TEHbE S %05 B 2 8 A% A (mode 0).

2x A 45— BBh

xx11b RA8873M [t kit HH 55 AH N B 952 e 2, Ho A8 A 0% i X\ 51 A xmiso 5 xmosis
e S B G S 4 A2, (mode 1)
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XnSFCS
XSCK(MODE3) L[ LI LI LI LI Lrvorvoror
XScKkMopeoy [ LT LI LI L/ LI L r L1

XMOSI D
XMISO OO —

16-4 : Mode 0 and Mode 3 Protocol

e BT —le—— 24T/32T —e—8T —se—8T —

xsck  _IMMANMNIANA. _ AnsiananAnsnmnAnArmananant_——

XMOS| W 03h O AdAr[2307 K

| Addr[31:0] |
XMISO (D0 X D1 X 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

16-5 : Normal Read Command
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BT —sie——24T/32T 8T —sl 8T — ;
XnsFcs | 5 | |
xsck __JJUNIIIIIIIIL ... JUUUTTUUUUTUUUUTmnE_——
XMOSI W OBR O/ AdAr[23:0] ) Dummy | |

| | Addr[31:0] : ;
XMISO j ; | Al GE>

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

B 16-6 : Fast Read Command

ke BT s 2AT/ZZT sl gT —o{ 4T 14T 4T laT

XnSFCS
XSCK JUUUIUULUUL._. JUUUUUUT U/

i

XMOSI  _ K 3Bh K Addr[23:0]7 ) Dummy 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 (86 B4)>(B2>(BO)}
state will be 32T sFpo  KBDXBB<B3)<BD)

16-7 : Dual Output Read Command Mode 0
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COMMAND ADDRESS  DUMMY DO  Di~Dn-1  Dn
- BBh
s BT g DTG BT e 8T = D,
XnSFCS | | | | _— —

xsck 1. f _____ TLTUiJIJLTUiJIJLFUi ............ UWJITL[t
XMOSI GQ'E'L 69@@99@@99@ ~~~~~~~~~~~~ @990
XMISO —————H@@-@@Q@@@ﬂ@@@ﬂ ----------- 6@90

3129

If REG[B7h] Bit 5 setting 0, Then Addr state will be 12T
If REG[B7h] Bit5 setting 1, Then Addr state will be 16T

16-8 : Dual — 1 Read (Reg need to modify)
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16.3.1 AMEREITFESR ROM
RA8873M £t i I Fr ARl AN 747 ROM, 1] LK 2 #7455 5 N /R AT 1T RA8873M A 51l 7 ROM
PRS0 GT21L16TW/GT21H16TIW, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z,
5 GT30L32S4W/GT30H32S4W., XLz MAE T 16X16. 24X24. 32X32 5 AL F TR/

SN FRF FAABAAE T 3 FOAREM g 73, 1 byte/2bytes/dbytes HI4ifd 52, BN

1byte 7 7Ffi— ASCII code for all Character ROMs.

2~4bytes JGhi%—11 GT30L24M1Z ] GB18030 HI4ifid /5 3.

2bytes F4itd+2bytes & 5| - A # GT30L16U2W [ Uni-code 11 H
HEFHFEMNKE S AN 2bytes.

Eal A

FEAL FHANE7FF ROM I, S I H Se e AT 1 R A A0 o 050 T- VAR ) A i b5 < g 7 5K, 17 70
FESTHFAP

TR GT30L16U2W #L#% 15, uni-code P AL 7 2 5341 2% “ZFindex Table” >Kit% ROM W5 £tk .
U 48 F & %1 N UNI-CODE #7755 & 00A1h~33D5h 5 E76Ch~FFE5h, iX&— Mk 4ifidie
B, &I 2bytes FF7H4 (high byte first) k2% | “ZFindex table” Jf il 7 ffihhk. HE
UNICODE #4fidii [l A T EPA /% XTSI Ui ], 15275 GT30L16U2W #iks 15,

7 fn B AE & # ] GT30L16U2W J-4i A\ UNI-CODE “7“£5i% (00A2), K4 H: 75 [ 7E 00A1h~33D5h
28], )G MPU 205 NESME 2 bytes It 5] ZFindex table %5 RA8873M i 5L S i 7 77 b hik

1st Byte 00h

'

2nd Byte A2h

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

B 16-9 : Uni-Code Zfindex

RA8873M HAMBFFF ROM RIS fE ik F A7 3y, XA DL A A 35 vl DUIR 8 R 77 & 413 ROM
FIE P BT HIRE P il T
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16.3.2

Text Mode
REG[03h] Bit[2] = 1

Serial flash
controller REG [B7h]

l

Serial flash
controller REG [BBh]

Source address
REG [BCh]~[BFh]

Font control
Register 0 [CCh

l

Font control
Register 1 [CDh

GT Character ROM
Select REG [CEh

L]

Not Full

=T e

}

GT Character
control REG [CFh]

GT Character

control REG [04h]
[

Write Font Code

Character finish

finish

No finish

Idle

END ]

16-10 : External Character ROM Programming Procedure

ShER SR AT HHE ROM

AR INAE/IROM W] LA A RS, T4 i mT BALE B TR {8 DMA (Direct Memory Access)f7HL.
HATNAF/ROM 1 LM AE /& DMA ZHEEIR I, 177 INAF/ROM RN K B A7 Ak . BT IN/F/IROM’s
N 2 L iR Buffer RAM S 20— 2k

INFEIROM B AN T

8bpp data
Addr | Bit15 | Bitl14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | R/ R,5 R, G/ [ G® | B | B:® [ 0000h [ R/ | R | R® | Go” | G® | G | By’ | Bef
0003h R37 R36 R35 637 (336 G35 B37 B36 OOOZh R27 RZG R25 627 626 st Bz7 Bze
0005h | Ry Rs® Rs® Gs/ [ Gs® | B | B [ 0004h [ R/ | R | RS | GJ7 | Gf | G° | Bs | B
0007h | R/ R/ R/ G/ G G | B7 | B [ 0006h | R/ | R | R® | Go” | Ge® | G® | Bs’ | Be®
0009h R97 R96 Rgs Gg7 Gg6 695 Bg7 Bg6 0008h R37 Rgs R35 Gg7 Gga 635 Bg7 Bge
000Bh | Ri’ Ri,® Ri.° Gt/ G118 Gi,° Bio’ | Bio® | 000Ah | Rio” | Ric® | Ric® | Gio” | Gic® | Gio® | Bio’ | Bad®

16bpp data
Addr | Bit15 | Bitl14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | R¢ Ro® Ro® Ro* Ro® Go | G | G® [ 0000h | Go* | G | G2 | By | B | B | Bo* | Bed
0003h R17 R16 R]_s R14 R13 G]_7 G]_6 G]_5 0002h G14 G13 Glz B17 B16 Bls Bl4 B]_3
0005h | Ry R,° R, R4 R Gy | Gf | G [0004h | G4 | G2 | G2 | B | B | BS | B | BB
0007h | R4 R3® R&® Ra* R33 Gs | Gf | G [ 0006h | G | G | G2 | B | B | B | Bs* | B:®
0009h R47 R46 R45 R44 R43 G47 G46 G45 0008h G44 G43 G42 B47 B46 B45 B44 B43
000Bh | R¢’ RsS Rs’ Rs* Rs3 Gs | G5 | G5 [ 000Ah | Gs* | G2 | G2 | B | B | BS | Bs* | Bs®

24bpp
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | G¢ G¢® G G¢* G¢® G’ | Got | G® [ 0000h | B’ | B | Be® | Boi* | B | B2 | Bot | B
0003h | B/ B,® B,5 B, B,® B,? Bt | B2 [ 0002h | Ry | R | R | Re* | R® | R? | Rot | Ry
0005h | R/ R,5 R R.* R.3 R,2 Rt | R® [0004h | G7 | Gf | G5 | G4 | G2 | G2 | Gt | G°
0007h | G,/ G,° [ G,* G G2 | Gt | G [o0006h | BYY | B | B2 | B | B | B2 | B | BY
0009h | BJ Bs® Bs® Bs* Bg? Bs? Bt | B2 [ 0008h | R/ | Rf | RS | RA | R2 | R?2 | Rt | R
000Bh | Ry R3® R4 Rs* R33 R Rt | R [ 000Ah | G/ | Gsf | G5 | Ga* | G® | G2 | Git | GY°
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DMA F At FH % 1T DU 1 5B 5 4505 K BB SR R 77 . 76 RAB873M ' DMA M — Rt &
SHEBIKINAEIROM. %F-F DMA 4 Wbl 16 54 (1177 30, linear 120 5 block B3, X 1] LAHR AL F ¥ AR 4R
IRV R 1T DMA &35 H 2 om WA TR DN, ARIXI 778 —> byte —> byte HR#
5 AN INAFIROM A% 2 /R W AF . £ DMA TEAEIE 5, RABB73M 2k H— ANt LASFE 3= 4% 3 o
FTVEA AT, WS FoIEA.

16.3.3 KMUERATHNEBENELZRIMEETHE ROM
DMA linear #&=H51 F7E5 H AT INAF 1) CGRAM f&i%45 Buffer RAM, T b A & 11 1) €8 IR DA 20 5 8
#& 8bpp, EZHE 16-11.

Serial Flash Buffer RAM

16-11

16.3.4 XHMEATHEZAFFRINR S THHE ROM
DX B 2 ) B A A A7 B B A A% IR R B, XA BRI BEA LA A2 D Pixel JSEA AL, 1
S T R TR A
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Serial Flash

Buffer RAM

B 16-12 : DMA Function

START
DA serial flash address Color depth
REG [BCh]~[BFh] REG[5E]BIt[1:0]
i B
DA serial flash address Linear or Block Mode
REG [BCh]~[BFh] REG[5Eh]BIt[2]
! !
serial flash image Serial flash control REG
Width REG [CAQ]~[CBh] [B7h]
i !
destination address DMA Enable REG [B6h]
REG [50h]~[53h] Bit[0] =1

.

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

+

Destination XY REG
[COh]~[C3h]

.

DA process width high
[CBh]~[CSh]

Check REG [B6h]
Bit[0]

END

B 16-13: Enable DMA Procedure — Check Flag
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RAIO"

REG[03h] Bit[7] = 0

START 3 +
l Color depth Write Clear Interrupt
DMA serial flash address REG[SER]BIt[1:0] REG [0Ch] Bit[2] = 1
REG [BCh]~[BFh] - l l
i Linear or Block Mode [ END
DMA serial flash address REGISERIBI2]
REG [BCh]~[BFh] ¢
Serial flash control REG
i [B7h]
serial flash image
Width REG [CAh]~[CBh] ¢
‘ Interrupt Enable
destination address RECOBNBI) =1
REG [50h]~[53h] l
‘ REG [B6h] Bit[0] = 1
Destination image
width REG [54h]~[55h]
L v
Destination XY REG
[COh]~[C3h] heck Hardware interrup
REG[03h] Hardware
‘ 0 Bit[7] Interrupt
DA process width high =
[CBh]~[C9h] 0 Active low
| 1 Active high

16-14 : DMA Enable Procedure — Check Hardware Interrupt - 1
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START I} v
l Color depth Write Clear Interrupt
DMA serial flash address REG[5EN]BIt[1:0] REG [0Ch] Bit[2] = 1
REG [BCh]~[BFh] - l l
l Linear or Block Mode [ END ]
DMA serial flash address REGISENIBIt[2]
REG [BCh]~[BFh] ¢
Serial flash control REG
¢ [B7h]
serial flash image
Width REG [CAh]~[CBh] i
l Interrupt Enable
destination address REG [0BhIBit[2] =1
REG [50h]~[53h] l
t REG [B6h] Bit[0] = 1
Destination image
width REG [54h]~[55h]
L ) 4
Destination XY REG
[COh]~[C3h] heck Hardware interrup
REG[03h] Hardware
¢ Bit[7] Interrupt
DMA process width high -
[CBh]~[CSh] 0 Active low
| 1 Active high

16-15 : DMA Enable Procedure —Check Hardware Interrupt - 2
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16.4 [IC Master B¢

IIC Master & XX H) BT 1, IXFRALIR B A 200 J7iE 5 B A 8dE . R 7% 100K bps 5 400K bps
i, T2 IIC Master XSCL # & A5

XSCL = CCLK / (5*(Pre-scale + 2))

%44): 4N XSCL /& 100 KHz Jf H. CCLK /& 100 MHz, #i4 pre-scalar (REG[E5h] & REG[E6h]) il A2l 15
N 200. {E Master 5 Slave [u] % f&4 & 4 XSCL IARAP I, LA Bytes N7,  SEAEE byte &
8-bit, XI%EA~ XSDA bit #8AH HHX RLf—> XSCL, I HALHIRS th MSB FFahft4, £ byte JFHI&A —
/> acknowledge bit f£i%. 4> bit #EZ/E XSCL Ay B S ab B, (K XSDA HBEAE XSCL Ik B~ 48
b, JFH XSDA % Z07E XSCL A B & Fa e AR

—AMARAEAG I NC BRI CEAT 4 AN ER Oy AL
Start signal

Slave address transfer

Data transfer

STOP signal

Eal A

m FROM Master TO Slave W/R O:WRITE, 1:READ

[ ] From Slave TO Master AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

16-16
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#11. 5 1Byte $RFRE L

A

4 N\
Enable 12CM Enable Wait for interrupt or
REG[01h] Bit 2 Transmitting in processing
L ) REG[EAh] Bit 1
4 l N\
Enable 12CM 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[ESh] & REG[E6h] Write Date to Transmit Register
~ g REG[E7h]
l - J
4 N\ l
Write slave address and wr bit to - N
Transmit Register .
REG[E7h] Generate write command and stop command
L ) REG[E9h] Bit 4 & Bit 6
l - J
4 N\
Generate start command and write command
REG[E9h] Bit 7 & Bit 4 Wait for interrupt or
L ) Transmitting in processing
[ REG[EAh] Bit 1

Finish

16-17 : Flow for Write 1 Byte Data to Slave

Example : Write a byte O0xB4 to slave and slave address is 0x01

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

B 16-18: Waveform for Write 1 Byte Data to Slave
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Bl 2. MIEE Fik 1 Byte #iE

A

Enable I2CM Enable
REG[01h] Bit 2

Wait for interrupt or
Transmitting in processing

L ) 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
L y, 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[E7h]

. J

'

( )

Wait for interrupt o
Transmitting in processing
REG[EAhR] Bit 1

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

| 12CM Master Received Register
REG[ES8h]

16-19 : Flow for Read 1 Byte Data from Slave

Example : Read a byte O0xB4 from slave and slave address is 0x01

| |
| |
| |
| |
I MsB LSB MSB LSB :
I

| |
| |
I

16-20 : Waveform for Read 1 Byte Data from Slave
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17. 874 (Key-Scan Unit)
B S PR R IR BDIRAS , B A P 2 AR R U e A F 26 . X AN Th e v UL B N L, (B 17-1 &
ISR FE AR R N P FLE . RABS73M MR N AN 53R, EV47E KIN[4:0] W LHirH.

| . e T N
KIN4

KIN3

KIN2

< KIN1

KINO

<

RA8873M Column #

KOUTO

KOUT1

KOUT2

KOUT3

B 17-1: Key-Pad Application

17.1 @BEPFHFBRIETR
RA8873M i H ¥ il 2 AU S a0 T

B % SRR 5x5 BRI

Key-Scan HAT AT FE /740 43 Hi 0 5 55 BURE IR 1] .

T A A B 1]

SCRF 2 BRI 3%

VER: TR Z 2 MEREUR 2% 3 M EHE (B2 3 L4 A et 90" Hi)
AT A P2 SRR MR T 2R 4

A wbd PR

o

KSCR 2 RS RZAE R, R ANEAMPEE TR BRI, B a] . BRI
BB B . A A HARA% T, A8 o mT LU RS P Ikr /3 00 . /£ KSCR2 bitl~0 423% H % it %A .
SRJE 2 T LB B H KSDR #3228

3+ “Normal key” JE7E LAUREIS 1AM AERE AT BE A £ 10 5 T HBET 4. “Long Key” NUJZFE Kk HEHL
FEFI T A WA A 045 F4RBRATJ9. 6 7%/F "Normal Key" 427/% “Long Key”, #E S84l |-
CEZSIRIT

* 17-1 Z&A/E "Nnomal Key” T RS S5HEALFE BRI B, 4% T 3 BRI 23 9 A7 7F KSDRO~2. W1iR 2 K [A]
Rk, WRBLH S "Long Key”, TiAHCHERSER 17-2,
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= 17-1. Key Code Mapping 3 (Normal Key)
Kin0O | Kinl | Kin2 | Kin3 | Kin4
KoutO | 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

= 17-2: Key Code Mapping 3 (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 | Blh | B2h | B3h | B4h
Kout4 | COh | Clh | C2h | C3h | C4h

M N LR, RE2E SRS KSDRO, KSDR1 5 KSDR2 =ANEF8d, v 7 =
St B e E i SR O, S EEINE LS, 155 AT
TE AR [FIR ] 3% 4805 0x34, 0x00 and 0x22, 7F KSDRO~2 f§fE A W F:

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

PA_E PSR B A F s A R R

ZF 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 REGI[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]

BRe AL I 1 D) (Key-Scan), & T LU AT R 5105 A B IR

1) Software check method: % Key-scan HIRA i (status), RAAHZHHIL .
2) Hardware check method: i H Wik 512 B LB 14 T
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A BOE TR (INTEN bit[3]) Oy 1, ABAFREA wda N mt AW, w2 dl~ L, Key-scan
FRWCIRA RS (bit[3] of INTF) Ki7kim oA 1, ol AT F ik, 18 4 6 0 HURERS i 0 20775 Bk b RS AR »
75 M BLJE A 2 B A A

b4k, RA8873M 1E44 iR T 3 #r“Key-stroke wakeup ”, 2 ¥ & 58 UG, A7 4 5 fish ok &5 ] DL
RA8873M HiHEMRAL T et . Jy 7K A Fiqt:, MPU 1] LU A2 2246 1) RAS873M [ H T & 75 7
A

LA N (0 A7 25 R 1 1€ A B G T

1. Bk

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

[
v

Check REG[OCH]
B3=1

Clear KS status
{REG [0Ch] B3 = 0)

Read Key Press Number
Read Key Code —

REG [FDh],

REG [FEh].

REG [FFh]

17-2 : Key-Scan Flowchart for Software Polling
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2. T

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

| Ext INT Event REG[FDh],REG[FEh] REG[FFh]
_________________________ >

é Execute Functions
s s 1

: | l

Other Functions : Clear KS status
' REG[OCh] B3

| i ISR Termination

17-3 : Key-Scan for Hardware Interrupt

17.2 BRI

Column# (KIN#)
co ©C1 Ccz C3 4

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

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

r3 | 30n | 310 @@ 34h

B 17-4

Row# (KOUTH)

R 3 ML 907 17 UE T, SR BRI e R, R IS A IR AT N

W
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18. A HME N

RA8873M A M AEIRES, — MR —eRE, H—DMRERE. FHREEA S YR Fera g, KR
VA HL B K/ R 24N Normal. Suspend. Standby. Sleep. 78 NI ) AR 7 il & S N A S i 2 o
7 RABB73M #E N HI=URS, RA8873M (11 LCD #: AR S, BUbUE N BBaT, FerErEfh R
4 Ex} LCD fbefl display off 2% power off [zh{E, LG LCD HALIA .

18.1 —RA
18.1.1  ARAERER
fd 2 A iR CPLL. MPLL. SPLL & &G A SE . il B2t A sl PLL S%FasE, XA
DAiZ i 22 77 48 O1h bit[7)#% 1 PLL i & 75 R -

18.2 HHRE
18.2.1  FEERMER

T EHEARIE R, BT ISR (RGN . IR, FHR) 5o a2 E ik
kN BEARAS 20 PR
i R AR O BEARA .
i N AR EUIRES (BT 2247 4% DFh bit[7]y 1).
ii.  Buffer RAM 2 F 8k N\ power down #E sk F FIpIHTEE L, X 2 RIS EEE EOh bit7 MitE
(#7 EOh bit [7] 24 0, NI7f RA8873M i N4 Hit I, Buffer RAM 2= power down; # 2
EOh bit 7 y 1, 7t RA8873M i N4 HIt =, Buffer RAM 233k N B3I . )
iv.  PEBEEESHENBEIRFL (sleep state).
V. BERENAESIER SRR
vi. Ul RGUR H CPLL Sy OSC.
vii. 5 MPU 1023548210, 4 RA8873M £ {541 OSC, #if MPU I/F 247800, IA4
RA8873M A £xf% 1l OSC.
viii. RHFTA PLL B HJE(CPLL/SPLL/MPLL).
ix. fEAEREREZFAN power saving 7, I HERFAAEK 1, XA LU RA8873M CL4& it
AN T
o FEANE BB AR, AT R AR .

[ B bR AE AR ) P R A0 R
i. 2 power saving state (¥ DFh bit[7] as 0).
i WURAEREIRARE N OSC T 1k 1, MAZiEEHE OSC.
ii.  PJRGIFE N OSC.
iv. A& PLL (CPLL/SPLL/MPLL).
v, UIRETA B (RGP . WA STE) Oy PLL SR,
vi.  fE SR BN S AE 25 1K) power saving bit I H. 2545 bit 284 0.
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18.2.2 RHRER
IR (suspend mode) &, RGMIAR. WAAMR . ARG SFIE, JFHAFIRE Y]
#:3] OSC 4%,
BENARIRASE A28 R T

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

Vil.

viil.

R OSC Jii% 52 A& i Buffer RAM Jill 1%
WE A R A suspend mode.

HNA BB (72 DFh bit[7]8 1).

P L R ARERAESC (suspend state).
EEEIERETTIE N

BV RGN 5 A AASEH PLL 425 OSC.
SRS

f#¥F OSC #h4T .

KHIFTE I PLL )& (CPLL/SPLL/MPLL).

18 F Ao 2R 247 45 1Y) power saving bit Jf HA8 #7380y 1, XA~ AT & RAB873M L& HE AN
B

AR BRI E R EES, ETREI RN Z K.

(] SR AERL P TR T

i.
i.
iii.
iv.
V.

Vi.

2 JF power saving state (¥ 5 DFh bit[7] as 0).

WHRAERARAE A OSC #if= 1k T, ML ZATZE S RE OSC.

Vi Z 500 % 5 OSC.

[0 52 Ji 45 ) PLL (CPLL/SPLL/MPLL).

VI A % (RGIZ . NAAEE ., HIE)  PLL AiE.
il F 3 A6 AR A 2247 43 19 power saving bit F H =5 4¢ bit 2274 0.

18.2.3 Standby Mode
BN standby #E, REMFE G HMHRK S AF 1, AFIEN4k%:H MPLL clock #2fi.
HEN standby B 1P BRI

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

Vii.

viii.

WA A standby B,

HENB R (€ DFh bit[7] as 1).

PN B LS RN standby #5538

ARRERRIR .

Vi R 0% ) OSC, I HAYERF N AF = 2 1 MPLL clock #24it.

{7 OSC #47.

YEREFTA 1 PLL 7ESN MRS DUE DU [ 5 .

181 8 A AR AS 247 45 (1) power saving bit H HAEFF4E 04 1, XS LAi R RABB73M L& HEANE H
B

F ENEHERXZERHSES, A ARED) AR AP
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(] ) R AL ) 2 R A T
i. = JF power saving state (% & DFh bit[7] as 0).
i.  VHRRGHESHMEN PLL M.
ii. I FHEREIRSLZEAEH power saving bit I H.4 £ bit 454 0.

18.3 BIFHR A LLER
Iltem 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 '(\:Alzlgllz oscC oscC stop stop
CCLK CPLL clock oscC OosC stop 0sC stop 0sC
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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19. &AL
£ RAB873M Hy 4504 MR AL 4 MOE M, HAIESHF 19-1, 1 RABB73M L7k 1L 5 i it i id
XL KA . RABBT3M AL & — MRS ZAF R B L IR G A7 4% . RS T 43 7] LLIE IR B BUR 31k
FEHOEE, HAH R NN, Mg &f#n L& “Command Write” M5 “Data Write” J& 1 2: il
K4 IThfE . “Command Write” 18 & 2725 bk (register number), #% “Data Write” J& 3k v LUK %k
PENGAEH T . HERIRE WA SRR, EEuATEsE 1% “Command Write” A, 4K /5 Fifi A
“Data read” JilJKiLEE#E . “Command Write” /& 1% & 247 45k, “Data Read” U2 3L HUE 47 44 -

% 19-1: Host Cycle Type

MPU_8080 MPU_6800
Cycle Type XnCS | XAO | XnrRD XNWR XnRD | XnWR Description
EN | RnW _ EN | RnwW
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.

NS R EAFSR IR, A GAFARRAG LIT R R ST A B S L. AN RRE BN 8-bit, X
PRI AEGEAT 2% S B0 Th S TR A R BROME 5 R 1k
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

19.1 REZHFH

Status Register (STSR)

Bit Description Default Access

F IR AFE Write FIFO full
0: W1F Write FIFO ¥4 full.
7 1: N1F Write FIFO 4 full. 0 RO
HAENTE Write FIFO 34 full & T, MPU A TS F—4
BE.

F U FE Write FIFO empty

0: PIAF Write FIFO ¥ empty.

6 1: H4F Write FIFO 45 empty. 1 RO
XN 47 Write FIFO J& empty i, MPU B LS X\ 8bpp %idi 64 ~%
# 1 16bpp ¥k 32 MR K 5k 24bpp il 16 MEE

F 4N FFE Read FIFO full

0: W1F Read FIFO %4 full.

5 1. W F Read FIFO A full, 0 RO
7% Read FIFO 2 full if, MPU 1] LAz 8bpp %#k 64 ME &
5 16bpp £l 32 ME F Bk 24bpp Hidl: 8 MEE .
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Bit Description Default Access
FE AN TE Read FIFO empty
4 0: ¥ Read FIFO ¥ empty. 1 RO

1: }f¥ Read FIFO £ empty.

Core task is busy (fontwr_busy)

BEHERR 9 T T LA Z OAT TR AR

BTE. JLf5|%. DMA. LS5 ANSEEEE .
0: fE55 58 BB A & .

1 ARG ITRR.

3 A T 5 B e B SUR AR R BOE RS, 2 o 0 RO
ik RAB873M £ HINHE .

J£ BTE. JU 515, DMA tr] DU A5 H D) Re A B (S 4 0. i fE
SRR, WURAE A T SO ATIRER . FAFIRIRE . AT
O, HRO5CFIEERERT, #4200 N core_busy
(fontwr_busy) X4 bit 24 0.

Buffer RAM ready for access

0: Buffer RAM i& & #E £ 4 4 A7 5L o

2 1: Buffer RAM E.2 1] LA AEHL . 0 RO
FEAE A B X AL PR A, A & A% € “bfr_initdone”
iy 1.

Operation mode status

0: Normal #:1E.

1: Inhibit #:{E.

1 Inhibit #:/EZR7~ RABB73M N IEAEREAT P i 52 A7 BUR FF AL /R BR 0 RO
FEREN T R G

TR AR, A 2 4EHETE 1 B3| PLL SR 1. BrRLIX A
bit 5 REG([DFh]bit[7]) 215 — 4 s (I ] 22

Interrupt pin state

0 0: WA L. 0 RO
1 A=
£ “RO” means read only.
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19.2 IC ABZEHEH
REGJ[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 #1E.
1: Software Reset.
0 Software Reset HaxBANEHPIREH, ETHFHELAZTH 0 WO
BRI BT R B G2A7 2 T DLIRIE AR 5 R aaE . &
T2 38 2 R BE DA E TR 2 3 B IR A

JE - IXAS bit 7F reset SERUE 2 H B HIE R

Warning condition flag
0: WAHEL™E.
Bdrm .
SRS i R & REG[E4N] bit 3.

REG[01h] Chip Configuration Register (CCR)

Bit Description Default Access

Reconfigure PLL frequency
XA bit 5“1 0] L FTBOE PLL Sl .
=
7 a. YFHFHFEY PLL AHXSHL, PLL MiZAaD Focl, i 1 RW
‘%‘L\M\éﬁﬁmﬁtﬁ\ bit %528 1, PLL SR A 22028 .

b. i F 38 AT DLEEE (R ) iX A~ bit LLANIE KRG 2 F 4 U #3)
PLL %, "1"#%7R PLL S8 C &4 F VI8
Mask XnWAIT on XnCS deassert
0: No mask
XNWAIT ARiB7E XnCS assert /deassert 155 T, HE A HZ
B XnWAIT £4E5F assert, 3 HILA i3 F— M5
e W MPU R B (¥ HTGVELE XnWAIT NAR/HSFR, 25978
O | IS RABBTIM SEARAOYE, TIE A B # R %5 ) XnWAIT
WAL, I HAE XnWAIT Sy i P A Be#EAT T — IR B4
1: Mask
24 XnCS Wiy 3 i) XnWAIT 2 ficd, Kk MPU {3 A a2t
ik XnWAIT R H 3P ZEK T .

Key-Scan Enable/Disable
5 0: kg, 0 RW

1 B
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RAIO"

Bit

Description

Default

Access

4-3

For RA8873M 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.

HEARMEHR TET fath 51 yEsE 8 GPIO 5 ThhE Key.

01b

RwW

IIC master Interface Enable/Disable

0: %8¢ (GPIO function).

1. #fE (1IC master function).

IIC master 5 XKIN[0] & XKOUTI[0] 5|3k,

XA bit # Key-Scan #EE bit BA SRR )i an
IIC master 5 Key-Scan [FIIERER) IS, HE4 XKIN[O] /XKOUTIO]
¥ 1IC MIhe, ETHER XKIN /XKOUT 5] I 2 4k +F
Key-scan Ifjfi .

RW

Serial Flash or SPI Interface Enable/Disable
0: #%4¢ (GPIO function).
1: #(fe (SPI master function).

RW

Host Data Bus Width Selection

0: 8-bit T A a5 28

1: 16-bit T umHE R HE.

o I Serial host I/F k£ 502 78 FF AL 7 1 3 4 J B
RA8873M 251X bit %4 0, FF H X fo i 8-bit 58 HIA7HL.

RW

REG[02h] Memory Access Control Register (MACR)

Bit

Description

Default

Access

7-6

Host Read/Write image Data Format

MPU %55 A A7 113 5 Bl s =X

Oxb:E#E5 A, A LUMEA T
1. 8 bits MPU I/F
2. 16 bits MPU I/F with 8bpp data mode 1 & 2
3. 16 bits MPU I/F with 16/24-bpp data mode 1
4. serial host interface

10b: X AEEHE & B high byte(W1 16 bit MPU I/F 5 (1) &
8-bpp data mode 1 ¥ ).

11b: XHEEEE 5 high byte(f1 16 bit MPU I/F & ] 24-bpp
data mode 2),

RW

Host Read Memory Direction (Only for Graphic Mode)
00b: Zi>4t RJF E>TF.

0lb: fi>7k RE LE>TF.

10b: E>F R A>%.

11b: F>F RE E>H.

B 15 8 2 linear SHHERE N ML bit 7T 28,

RW
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Bit Description Default Access

3 NA 0 RO
Host Write Memory Direction (Only for Graphic Mode)
00b: >4 )5 E->7F. (Original).

Olb: fi7% #J5 LK. (Horizontal flip).

2-1 0 RW
10b: >F #RJ5 A ->F. (Rotate right 90° & Horizontal flip).
11b: T2 F )5 A->4. (Rotate left 90°).
I R B BOE & 2 F ARG, T bit w] 208 .
0 NA (must keep it as 0) 0 RO
REG[03h] Input Control Register (ICR)
Bit Description Default Access

Output to MPU Interrupt pin’s active level
7 0 : active low. 0 RW
1 : active high.

External interrupt input (XPS[0] pin) de-bounce
6 0: A% de-bounce. 0 RW
1: #HE de-bounce (1024 OSC clock).

External interrupt input (XPS[0O] pin) trigger type
00 ARAERL A A o

5-4 01 : FFEL LAl AK . 00b RW
10 AL A -
11 : ETHAG R
3 NA 0 RW

Text Mode Enable

0: EIEHE.

1: st

TEREIXAS bit 20T, WZSEHIE core task busy J& 5 IEFET iR EL
W d, 1 core task busy IRALEFAS.

WRAE linear FHEEEAH, XA bit 45205 0.

Memory port Read/Write Destination Selection

00b: 1%+ Buffer RAM & image/pattern/fii fi# H 1T =R BE 5
ANEK, ¥¥ Read-modify-Write.

01b: #%#% RGB ) Gamma table N5 A H . HSAFELH
#& 256 bytes. fif H# 7 245 € 75 25 A\ ) gamma table 24 )5 Fi%E
1-0 45 N\ 256 bytes. 0 RW
10b : EEHARII AT (R AEHZ low 8-bit MPU ##li, Xl —#k
BAF S R IES), AN Graphic Cursor WEEEELINAE . KK
K NAFEE 4 FHEE SR KEG R E. B—PMREHEH
128x16 bits. 1 FH & 1 F i % 75 Z 48 2 5\ H A%~ graphic
cursor , RJ5 FiELEE 256 bytes.
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Bit Description Default Access
11b : WEENTE, X2 64x12 bits () SRAM. KN MPU #ikE
A 8bit, K AE B ER A S BT, HA low 4 bit # 45145 X RAM.
ASCHR O N AERE I 3 R 25ELE'S 128 bytes.

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]. fE KEHIRMIZZM T, AT LMERIESEES .
E

a. Image data in Buffer RAM: 25 MPU I/F % 5 ¥ 32 N 8/16-bit,
AILABCE E%0m R/W image Zdatg . - 50E X PR R B
RS RE AR BEE -

b. Pattern data for BTE operation in Buffer RAM: &% MPU
I/F % FEVE 9 8/16-bit, A LA E F % R/W image ##iks .
I E X PR e B R 5 I A DG 1 e o A o 1 A A FH 3
TR NZAE Y 152 8x8 B 16x16 4% .

c. User-characters in Buffer RAM: &% MPU IIF E R EN
8/16-bit, AT LL#EE F#im RIW image Fdlits . 3 H e K E N
linear iz,

d. Character code: Hft#5% MPU 411 low 8-bit, i 2511
ToRAARIEE T HRFFHEN 2byes , MSEHIA high bytes.
70 | ARVNEETE, F5<8000h M¥:fiT: FiE>=8000h Jy4:f RW
e

e. Gamma table data: R e85 MPU H#E /K low 8-bit. i &
7 % 5E “Select Gamma table ([3Ch] Bit6-5)" ki [ 4 #F 1)
Gamma table’s Hitibil- #5028, RJEA G IHATE ANRIBE. HH
HNZE N 256 bytes Hdli 3y fEH .

f. Graphic Cursor RAM data: R 252 MPU [¥J low 8-bit %4 .
ik E “Select Graphic Cursor sets” 221725 L% Graphic
Cursor RAM Hidib il 4, SR)E F TS5 NIIEh1E.

g. Color palette RAM data: HEE#:52 MPU 5 A [ low 8-bit %
Wio M & I8 44X Color palette RAM (64x12) #4:5 T 128
byte HI%dE, I+ HAES NIFEH A RE LG A7- 48 Hubik

Read Function : Memory Read Data

B N AF B Th e, 2 E REGIO3N][1:0], A 248 A 4
ARSI RE, W0 ZBE R B B U B SR R

ZEL . WERAE read EEGRHUAN R HbEEE, BB INE R H A R
W, PR R AR B — A s B SR, s 3 A O R 2
BTN BUEhs NAF5 R A WA I A SR RE -
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Bit Description Default Access

YE2 . AREIRIEOE, SR L 4 bytes HUAIEHER .

2E 3 WA L U NGB A L, (B 2 AT A S 5L
PEF] SRAM w1, F4fd &M%k RA8873M [ core task
busy JEARE 15 o NN EUIRAE, #5 9IH E 0] R AT A L

19.3 PLL AXZEHFH

REG[05h] SCLK PLL Control Register 1 (PPLLC1)
Bit Description Default Access
7 752 0 RW
6 NA 0 RO

SCLK extra divider
xx1b: B 16,

£ 3 000b: % 1. 0 RW
010b: Bk 2.

100b: B 4.

110b: ¥ 8.

SCLK PLLDIVK[1:0]
SCLK PLL fjHi 40
1 00b: P& 1. 5 RW
01b: Bk 2.

10b: % 4.

11b: Bg 8.
SCLK PLLDIVM

PCLK PLL Pre-driver parameter.

0 0 RW
Ob: Bk 1.
1b: B 2.
REG[06h] SCLK PLL Control Register 2 (PPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
50 SCLK PLLDIVN[5:0] 17h RW

SCLK PLL % AZ¥, BUEMNIZAE 1~63. (B 0 ZZEIEH).
*PCLK is used by panel’s scan clock and derived from SCLK.
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Bit Description Default Access
7-3 NA 0 RO
MCLK PLLDIVK]1:0]
PCLK PLL Output divider
9.1 00b: fg 1. 1 RW
0lb: B 2.
10b: & 4.
11b: [ 8.
MCLK PLLDIVM
0 MCLK PLL Pre-driver parameter. 0 RW
Ob: [ 1.
1b: & 2.
REG[08h] MCLK PLL Control Register 2 (MPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
5.0 MCLK PLLDIVN[5:0] ) ) 1bh RW
MCLK PLL# AN Z%, Bl ixft 1~63.  (FE 0 & %8 1E1).
*MCLK is used by Buffer RAM’s clock
REG[09h] CCLK PLL Control Register 1 (SPLLC1)
Bit Description Default Access
7-3 NA 0 RO
CCLK PLLDIVK]1:0]
CCLK PLL % Hi B A%
21 00b: & 1. > RW
01b: fg 2.
10b: & 4.
11b: k& 8.
CCLK PLLDIVM
0 CCLK PLL Pre-driver parameter. 0 RW
Ob: & 1.
1b: & 2.
REG[0Ah] CCLK PLL Control Register 2 (SPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
5.0 CCLK PLLDIVN[?:O] ) 2Ah RW
CCLK PLLEIAZ%, HMEROZTE 1~63. (F{E 0 =22 1EM).
*CCLK is used by core’s clock
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RA8873M i ZE &t OSC M R #FAH XCLK PLL FLER A1 T B Th 2 s AR f it 5.
(Fi%(XPLLD,VM) Jx (xPLLDIVN +1)

PLLDIVK
2X

XCLK =
2

1. % REG[05h]~REG[OAh#E 15 &, HS4 M # B E 55 r PLL $th A2, XM (A lock time (< 30us).
2. HINP) OSC A (Fin) 245 & R R f3aFE, JF H PLLDIVM 5 Fin TR a0

10MHz < Fin <15MHz
&

Fin
3. WEBfE A AR Fvco=

500MHz. #f)ifik:

x (PLLDIVN +1) %A1 % T s K T 250 MHz, fH2 %400 T

2PLLDIVM

250MHz < Fvco < 500MHz

19.4 HMTEHIZTF S

FRITFE S K27 8% 4 “Interrupt Enable”. ”Interrupt Event Flag” 5 “Mask Interrupt Flag” ZZ17%%.

interrupt enable
1 -- mask 4‘)—L
interrupt maskD o
) interrupt fla
interrupt event

interrupt enable
1 -- mask 4‘)—‘
interrupt maskD o E—
) interrupt fla: . XnINTR
interrupt event .
[ ]

L] L]
L] L]
[ ]

iﬁterru t enable
1 -- mask 4‘)—L
interrupt maskD o
) interrupt fla
interrupt event

B 19-1

s e

REGI[OBh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 0: k. 0 RW
1. i,

External Interrupt input (XPS[0] pin) Enable
6 0: ZEfE. 0 RW
1 $Re.

[IC Master Interrupt Enable
5 0: ZXhE 0 RW
1

o
o

[aYa Y

H
4
H

P!
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Bit Description Default | Access

Vsync time base interrupt Enable Bit
0: ZEferhib.

4 1. e, 0 RW

This interrupt event may provide the host processor with Vsync

signal information for tearing effect.

Key Scan Interrupt Enable Bit
3 (G T 0 RW
1. BaEe i,
Serial flash DMA Complete | Draw task finished | BTE Process
Complete etc. Interrupt Enable

0: ZEREF .
1: EgeH .
PWM timer 1 Interrupt Enable Bit
1 0: ZERerh . 0 RW
1. Baed i,
PWM timer O Interrupt Enable Bit
0 0: ZERET . 0 RW
1 SR,

REG[OCh] Interrupt Event Flag Register (INTF)
* A AR T, (R XA AR A T, IS4 ROZEE A SPI master IRESZEAF AR
) T i AR REG[BAh].

Bit Description Default Access

Wakeup/resume Interrupt flag

Write Function = Wakeup/resume Interrupt Clear Bit
0: kahfk.

7 1: &R Wakeup/resume 1 ifthx . 0 RW
Read Function = Wakeup/resume Interrupt Status
0: %4 Wakeup/resume H1Hi 4=,

1: Wakeup/resume 174,

External Interrupt input (XPS[0] pin) flag

Write Function = XPS[0] pin edge Interrupt Clear Bit
0: k.

6 1: JEBR XPS[0] H WS 0 RW
Read Function = XPS[0] pin Interrupt Status
0: WA XPS[0] =4,

1: XPS[0] H =4k .

IIC master Interrupt flag

Write Function =» IIC master Interrupt Clear Bit
0: Kk,
1: iEFR 1IC master H ¥ A .
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Bit Description Default Access

Read Function =» IIC master Interrupt Status
0: ¥%# IIC master H1 =4,

1: IC master H =4,

Vsync Time base interrupt flag

Write Function =»Vsync Interrupt Clear Bit
0: EshfE.

1: #EFk vsync TR

Read Function = Vsync Interrupt Status
0: ¥%H vsync =4

1. A5 vsync =4

LCD Panel Digital nterface
MPU Interrupt active low(03h) H
Interrupt active low(03h) 4,—1_' ! Clear the interrupt , when vsync Interrupt Clear Bit = 1(Wite Function)
vsync_fla ik
ync_riag L
Interrupt Event Flag Register(0Ch) < N
Interrupt happens , when vsync Interrupt Status = 1(Read Function)

*if xvsync is low active.
Key Scan Interrupt flag

Write Function =»Key Scan Interrupt Clear Bit
0: LahfE.

3 1: 15/ Key Scan H i, 0 RW
Read Function = Key Scan Interrupt Status

0: ¥%H Key Scan FlHir=4 .

1: 5 Key Scan Fl¥i=4 .

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

Write Function =» Interrupt Clear Bit
0: k.

1: IERR P TERR .

Read Function =»Interrupt Status

0: &AW,

1 H A,

PWM 1 timer Interrupt flag

Write Function =»Interrupt Clear Bit
0: Tk,

1 1: iR PWML fWTiEs . 0 RwW
Read Function =»Interrupt Status
0: % PWML b=,

1: 5 PWM1 Wi~ 4: .

PWM 0 timer Interrupt flag

Write Function =»Interrupt Clear Bit
0: Tahff-
1: jH5FR PWMO I ERE .
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Bit Description Default Access

Read Function =»Interrupt Status
0: %A PWMO 4 .
1: 5 PWMO 774

REG[0Dh] Mask Interrupt Flag Register (MINTFR)

oo QR BR MO TR, B4 RAB873M Az K igy MPU, 1l MPU BN 75 22040 A5 v I b
(Interrupt Flag). {H 2 an A8 R A FE L8 rh Wit bR %A 1 B e, 84 MPU A2l @iy, H2 MPU 7] LLiZE
Seb 2 o T A L 45 o 772

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: ABti. 0 RW
1 Bl

Mask External Interrupt (XPS[0] pin) Flag
6 0: ABEHL. 0 RW
1 B

Mask 1IC Master Interrupt Flag
5 0: ABEilkk. 0 RW
1 B

Mask Vsync time base interrupt Flag
4 0: ABEilkk. 0 RW
1 B

Mask Key Scan Interrupt Flag
3 0: ABEiki. 0 RW
1. 5.

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

0: ABEiki.

1 Bl

Mask PWM timer 1 Interrupt Flag

1 0: ABEiki. 0 RW
1 Bl

Mask PWM timer O Interrupt Flag
0 0: Bt 0 RW
1 Bl
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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: bHhiHIBHEERE

1: EhrH R .

* U TE XPDAT #& /& GPIO Thfg, A A .

GPIO-E[7:0] Pull- high Enable (XPDAT[12:10, 7:3])

0: by rLpHEERE.

IR e AN EE S

* HAH1E XPDAT ¥k i GPIO Thk, A A H = s

GPIO-D[7:0] Pull- high Enable (XPDAT[18, 2, 17, 16, 9, 8,

1,0])

3 0: i FHEERE. 0 RW
1. bhi s PH3RE.

* A 7E XPDAT ## & GPIO Ifig, A4 .

GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCS0, XMISO,

XMOSI , XSCK)

0: by rLpHEERE.

1: BRI IR .

XDB[15:8] Pull- high Enable

1 0: bFiHIBHZERE. 0 RW

1: ERrHIPH IR .

XDB[7:0] Pull- high Enable

0 0: bHhiHIBHZERE. 0 RW

1. Ehr B .

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: XKOUTI[2]

XPDAT[16] —GPIO or Key function select
5 0: GPIO-D4 0 RW
1: XKOUTI1]

XPDATI[9] —GPIO or Key function select
4 0: GPIO-D3 0 RW
1: XKOUTJ3]

XPDATI[8] —GPIO or Key function select
3 0: GPIO-D2 0 RW
1: XKIN[3]
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Bit Description

Default Access

0: GPIO-D6
1: XKIN[4]

XPDAT[2] —=GPIO or Key function select

RW

0: GPIO-D1
1: XKIN[2]

XPDAT[1] —GPIO or Key function select

RW

0: GPIO-DO
1: XKIN[1]

XPDAT[0] —GPIO or Key function select

RW

19.5 LCD EBR#EHIEFeH

0,0)

(VDHR)

(HDWR)

Main Image Start Address
(MISA)

(PWDULX,.PWDULY)

L

-

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

Vertical Display Windows Height
(VDHR)

\

DISPLAY WINDOWS(PANEL)

%

Main Image Width
(MIW)

N
~

Horizontal Display Windows Width

\4.' (HDWR)
A PIP Window Display Upper-Left corner
' X-coordinates (PWDULX)
\ PIP Window Display Upper-Left corner
\‘. Y-coordinates (PWDULY)
e

PIP Image Start Address
(PISA)

PIP Image Width
(PIW)

//

B 19-2: LCD Display

- a

Buffer RAM

RAIO TECHNOLOGY INC.

167/239

www.raio.com.tw




RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[10h] Main/PIP Window Control Register (MPWCTR)
Bit Description Default Access

PIP 1 window Enable/Disable
0:PIP 1 %£fE.

1:PIP1 #(ft.

PIP 1 % H/KIETE PIP 2 B 112 I
PIP 2 window Enable/Disable
0:PIP 2 ZEgE.

1:PIP2 #(ft.

PIP 1 % /K TE PIP 2 B 112 I
5 NA 0 RO

Select Configure PIP 1 or 2 Window’s parameters

PIP W HMSHAE iR, ik, BB, BoRAbs.
4 B EARRR . O WO 0 RW
0: AJLA%SE PIP 1 124,

1: AJLLRGE PIP 2 IS4

Main Image 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. 1.67 4.
1 NA 0 RW

3-2

To Control panel’s synchronous signals
0: Sync Mode: F(g& XVSYNC, XHSYNC, XDE.

1: DE Mode: R XDE ##E, 1 XVSYNC. XHSYNC NH &R
I

TN o

REG[11h] PIP Window Color Depth Setting (PIPCDEP)
Bit Description Default Access
7-4 NA 0 RO
PIP 1 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .
1xb: 24-bpp generic TFT, i.e. 1.67M .
PIP 2 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M f.

3-2

1-0

RAIO TECHNOLOGY INC. 168/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[12h] Display Configuration Register (DPCR)
Bit Description Default Access

PCLK Inversion
0: XPDAT, XDE, XHSYNC , Panel #llit XPDAT &7 XPCLK

FFZ%.
)clk LA LA L F L F L L L L L
XOE 1
XPDAT
7 0 RW

1: XPDAT, XDE, XHSYNC, Panel #lUlt XPDAT 7t PCLK F[#%.
Lo S I SN s 20 S S S 20 B S B

*DE

KPDAT

Display ON/OFF
6 Ob: IR K. 0 RW
1b: WoRIFE .

Display Test Color Bar
5 Ob: %%gE. 0 RW
1b: ik,
4 XA Bit AT 0. 0 RO
VDIR

Vertical Scan direction

0: HLEFEIT,

1: HrEE.

Parallel XPDAT[23:0] Output Sequence
000b : RGB.

001b : RBG.

010b : GRB.

2.0 011b : GBR. 0 RW
100b : BRG.

101b : BGR.

110b : KB

111b: AN ERS (EFFEdE S (R () = 1(H (), 52
% REG[13h]).

Z1: 4 VDIR=1, PIP & . EIEths. SCFhrli bl 5 3l qe .

REG[13h] Panel scan Clock and Data Setting Register (PCSR)

Bit Description Default Access

XHSYNC Polarity
7 0:Low FNfE. 0 RW
1: High #h{E.

XVSYNC Polarity
6 0:Low FNfE. 0 RW
1: High #h{E.

RAIO TECHNOLOGY INC. 169/239 www.raio.com.tw



RA8873ML4N

Character/Graphic TFT LCD Controller

RAIO"

Bit

Description

Default

Access

XDE Polarity
0 : High zh1F.
1:Low HhffF.

RW

XDE IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “DE” #it >4 low.

1: Pin “DE” #iti M high.

RW

XPCLK IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “PCLK” %A low.

1: Pin “PCLK” %t 4 high.

RW

XPDAT IDLE STATE

(in Vertical/horizontal non-display period or power saving
mode or DISPLAY OFF)

0 : Pins “PDAT[23:0]" #ith N low.

1 : Pins “PDAT[23:0]" %t high.

RW

XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “HSYNC” %A low.

1: Pin “HSYNC” #ith /4 high.

RW

XVSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “VSYNC i N low.

1: Pin “VSYNC"#i i 4 high.

RW

RAIO TECHNOLOGY INC.

VST

XVSYNC

XHSYNC

XPDATA

XDE

XHSYNC

HPW  HND HDW

HST

XPCLK

XDE

] |

XPDATA

Valid Data

B 19-3: Digital TFT Panel Timing
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REG[14h] Horizontal Display Width Register (HDWR)

Bit Description Default Access
7 AN 0 0 WO
Horizontal Display Width Setting Bit[7:0]
WG AT AR /KT R e fEWE, HARE RN LCD B #F% 0y 8
6-0 BEAN—BIT PR, 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
K58 e RANTT DAL 800 143K
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]
G2 A7- 45 97KV s 58 B RO SO 0L, P 5 5 B0 7K1 9 B2 A
3-0 8 MR L, AR SRR 1M 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
K58 L s RANTT LU S 800 3K -
REGJ[16h] Horizontal Non-Display Period Register (HNDR)
Bit Description Default Access
7-5 NA 0 RO
Horizontal Non-Display Period(HNDR) Bit[4:0]
WGEAE R /K AE R DKOER Y, XA AEERTEE T horizontal
4-0 non-display FJF . At XA #R A back porch. 03h RW
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
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]
AT KT AR s X 48 A (back porch) IR T . 388 4k {0
3.0 M#ERA SYNC B bids b, A BoE i B AR BATZ BL 1-pixel 06h RW
NEAL.
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR

RAIO TECHNOLOGY INC.

171/239

www.raio.com.tw




RAIO"

REG[18h] HSYNC Start Position Register (HSTR)
Bit Description

RA8873ML4N
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Default Access

7-5 NA 0 RO
HSYNC Start Position[4:0]
A7 A48 € HSYNC g dathl, Hat S r s mi Bos X

4-0 {10 45 SRR 7] 21 B P 4R 72 4 HSYNC R A] i BN R B ) A B 1Fh RW

i1 8-pixel, X Ai#k N front porch.
HSYNC Start Position or Front porch (pixels) = (HSTR + 1)x8

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 )8 1155 % . 0 RW

HSYNC Pulse Width (pixels) = (HPW + 1)x8

REG[1Ah] Vertical Display Height Register O(VDHRO)
Bit Description

Default Access

Vertical Display Height Bit[7:0]
WG AF 4 TR B o i FE (A Line A ), Hoat Bl r:
Vertical Display Height (Line) = VDHR + 1

7-0

DFh RW

REG[1Bh] Vertical Display Height Register 1 (VDHR1)
Bit Description

Default Access

7-3 NA 0 RO

2 | BFBBAO 0 e
Vertical Display Height Bit[9:8]

1-0 VRZEAT % N B SR (UL Line ), Hoat s r: 01h RW

Vertical Display Height (Line) = VDHR + 1

REG[1Ch] Vertical Non-Display Period Register O(VNDRO)
Bit Description

Default Access

Vertical Non-Display Period Bit[7:0]
Vb7 s N B AR RoR A ], Hat S F:
Vertical Non-Display Period (Line) = (VNDR + 1)

7-0 15h RW
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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 VA4 e EAR R R A ], ot 0 RW
Vertical Non-Display Period (Line) = (VNDR + 1)

REG[1Eh] VSYNC Start Position Register (VSTR)
Bit Description

Default Access

VSYNC Start Position[7:0]
2.0 VSYN H )5 etk 2 h o XSRS AU 18] 5 20T 46 VSYNC HY

0Bh RW
I TA] £
VSYNC Start Position(Line) = (VSTR + 1)
REG[1Fh] VSYNC Pulse Width Register (VPWR)
Bit Description Default Access
7-6 NA 0 RO
VSYNC Pulse Width[5:0]
5-0 | VSYNC kg e 0 RW
VSYNC Pulse Width(Line) = (VPWR + 1)

JE . NIHMZAE2% 20h~3Bh F Z KK LSB 5 3| MSB. ik A17 i & Main Image Start Address, It
Sifrds Atk 20h 2] 23h, 2K LSB[20h] 5 £] MSB[23h], 4 REG[23h] #5 Ak, RA88873M 4
¥ 2 REG[20h]~REG[23h] [1H5 3 4 #7251
REG[20h] Main Image Start Address 0 (MISAQ)
Bit Description

Default Access
70 Main Irpage Start Address[7:0] ‘ 0 RW
WARRERE 4 B, Hi Bit[1:0] 7£ RA8873M &N 0.

REG[21h] Main Image Start Address 1 (MISA1)
Bit Description

7-0

Default Access

Main Image Start Address[15:8]

0 RwW

REG[22h] Main Image Start Address 2 (MISA2)
Bit Description

Default Access
7-0

Main Image Start Address [23:16] 0 RW

REG[23h] Main Image Start Address 3 (MISA3)
Bit Description

7-0

Default Access

Main Image Start Address [31:24]

0 RW
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REG[24h] Main Image Width 0 (MIWQ)

Bit Description Default Access
Main Image Width [7:0]
20 %M: 1%% | - 0 RW
DAATRER: 4 BEF%, MIW Bit [1:0] 7€ 3 2 M 0.
XAME R HR IR R . BOERORME D 800 B3 .
REG[25h] Main Image Width 1 (MIW1)
Bit Description Default Access
7-5 NA NA NA
4-2 | BHFR-RFO 0 WO
Main Image Width [9:8]
Lo | T . -
WLIRRERE 4 R
ML A B BE B 800 53,
REG[26h] Main Window Upper-Left corner X-coordinates 0 (MWUL X0)
Bit Description Default Access
Main Window Upper-Left corner X-coordinates [7:0]
%% Main Image A Fr
70 | Hfn R, 0 RW
WIREBERY 4 %%, MWULX Bit [1:0)4F P4 &8 & 52 ~“0”.
X-#liALbr+Horizontal display width A~GEkK T 800.
REG[27h] Main Window Upper-Left corner X-coordinates 1 (MWULX1)
Bit Description Default Access
7-5 NA 0 RO
4-2 DI VEN O 0 woO
Main Window Upper-Left corner X-coordinates [9:8]
i#Z% Main Image b5
1-0 B BEK 0 RW
WATE R 4 BB
X-#hiAk kr+Horizontal display width 4~6E KT 800.
REG[28h] Main Window Upper-Left corner Y-coordinates 0 (MWULYO0)
Bit Description Default Access
Main Window Upper-Left corner Y-coordinates [7:0]
152 i ABFR
2.0 1\@ ,f’é Main Image 44 ¥5 0 RW
CRDAEL &
UEHUE T FEDY 0 3 799,
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REG[29h] Main Window Upper-Left corner Y-coordinates 1 (MWULY1)

Bit

Description

Default

Access

7-5

NA

RO

4-2

DIAREBER 0

WO

1-0

Main Window Upper-Left corner Y-coordinates [9:8]
2% Main Image *#7 .

B BER

BOE MY FIE 0 F 799.

RwW

REG[2Ah] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 0 (PWDUL X0)

Bit

Description

Default

Access

7-0

PIP Window Display Upper-Left corner X-coordinates [7:0]
52222 Main Window JEE#E,

B AR

WA 4 #F. PWDULX Bit [1:0] A #EE E A 0.
X-HhAL bR N % /N T horizontal display width.

4 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
MNGE R AH R PIP 2 H1H

RwW

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

Bit

Description

Default

Access

7-5

NA

0

RO

4-2

DAFBEHEA O

0

WO

PIP Window Display Upper-Left corner X-coordinates [9:8]
5547 Main Window B2 1Z ,

B AR

DAERER 4 B . PWDULX Bit [1:0] P #[E N 0.

X-Hh A 45 M 1% 2 /N horizontal display width .

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
N BCEAER AR SR PIP 25U .

RwW

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

Bit

Description

Default

Access

7-0

PIP Window Display Upper-Left corner Y-coordinates [7:0]
55£:2% Main Window JEEAE,

Bh BER

Y-AihAL bR R % /N T vertical display width.

HHE REG[10h] (Select Configure PIP 1 or 2 Window)Z %, X4
WEAEN N PIP 12 40{H

RW

RAIO TECHNOLOGY INC. www.raio.com.tw

175/239




RA8873ML4N

Character/Graphic TFT LCD Controller

RAIO"

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

Bit Description Default Access
7-5 NA 0 RO
4-2 WFHYVEN 0 0 WO
PIP Window Display Upper-Left corner Y-coordinates [9:8]
£H£:7% Main Window JFEFE,
10 AL 1%:% 0 RW
Y-l AL bR N 1% BT vertical display width.
T4 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
MBGEE R AR PIP 2 H1E
REG[2Eh] PIP 1 or 2 Image Start Address 0 (PISAQ)
Bit Description Default Access
PIP Image Start Address[7:0]
2.0 14 REG[10h] (Select Configure PIP 1 or 2 Window) %, iX 0 RW
MEE R AR PIP IS H1H -
WIRERe 4 #FR. Bit [1:0] P EBE 2 0.
REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access
PIP Image Start Address[15:8]
7-0 Hi#E REG[10h] (Select Configure PIP 1 or 2 Window) &%k, iX 0 RW
MBE B AAE K PIP S H1E
REG[30h] PIP 1 or 2 Image Start Address 2 (PISA2)
Bit Description Default Access
PIP Image Start Address [23:16]
7-0 4% REG[10h] (Select Configure PIP 1 or 2 Window) Z%f, X 0 RW
N BCEAER AR R PIP I ZHUE .
REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access
PIP Image Start Address [31:24]
7-0 R ¥% REG[10h] (Select Configure PIP 1 or 2 Window) &%, X 0 RW
MOEAEN A K PIP )2 HA .
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REG[32h] PIP 1 or 2 Image Width 0 (PIW0)
Bit Description Default Access

PIP Image Width [7:0]

LD &

WDREREW, 4 %%, PIW Bit [1:0] W EBIEE N 0.
7-0 EANEE 2 R R 0 RW
XA TE B M i% /T horizontal display width

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
MEEAEN AAEE PIP B2 5 .

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

Bit Description Default Access
7-5 NA 0 RO
4-2 DBFHVEN O 0 woO
PIP Image Width [9:8]
Bhr BER.
WIRERA 4 #FR. PIW Bit [1:0] P4 EBE 24 0.
1-0 EABE A ERE R 0 RW

XA FE V% /T horizontal display width .
H#E REG[10h] (Select Configure PIP 1 or 2 Window) Z:%f, iX
AN A E PIP S5 .

REG[34h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 0 (PWIULXO0)
Bit Description Default Access

PIP 1 or 2 Window Image Upper-Left corner X-coordinates

[7:0]
5% PIP Image JBE.
20 7 B 0 RW

DR 4 BB . PWIULX Bit [1:0] P #8E E N 0.

X-Hh ALFR+ PIP image width 2AZR% /N FBi2% T 799.

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
NBEE A AL PIP (2 5UE .
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EANHE A ERERE. mKERL 800 4%,
R #% REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
ANBOEAE R AR PIP (25 -

Bit Description Default Access
7-5 NA 0 RO
42 | BFHRO 0 WO
PIP Window Image Upper-Left corner X-coordinates [9:8]
SHS%E PIP Image JFBAE.
LA &
1-0 DAVERERE 4 B . PWIULX Bit [1:0] P& &N 0. 0 RW
X-#l AsA5+ PIP image width 0%/~ T84T 799.
24 REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
MNCEAE R AR PIP 128 -
REG[36h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates (PWIULYO)
Bit Description Default Access
PIP Windows Display Upper-Left corner Y-coordinates [7:0]
F54% PIP Image J&1E,
20 B 1%% ‘ 0 RW
Y-l AAA%+ PIP window height %408/ T ai45 T 799,
4 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
N BCEAE R AE R PIP 2 HE -
REG[37h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates 1 (PWIULY1)
Bit Description Default Access
7-5 NA 0 RO
42 | WHBERN O 0 WO
PIP Windows Image Upper-Left corner Y-coordinates [9:8]
FH47% PIP Image J&1&E,
10 LEEbA 1%%0 ‘ 0 RW
Y-l Asb5r+ PIP window height %4018 /N F 45T 799,
4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
MNBCEER VAR PIP 24U
REG[38h] PIP 1 or 2 Window Width 0 (PWWO0)
Bit Description Default Access
PIP Window Width [7:0]
LEDAL S
WL RE R %o it [1: HBE N 0,
20 DAERER 4 BB . PWW Bit [1:0] N EBE &N 0 0 BW
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REG[39h] PIP 1 or 2 Window Width 1 (PWW1)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-3

NA

0

RO

2

AR O

0

wO

1-0

PIP Window Width [9:8]

7 B

WINERERE 4 BEFR . XN BUE S BB EE.

BOKMEAZ 800 %

T4 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
MEEAEN AAEE PIP B2 5 .

RwW

REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO)

Bit

Description

Default

Access

7-0

PIP Window Height [7:0]

CRDAEL &

EAHUE B LB RE . RRMER 799 BER.

R ¥% REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MEEAEN AAE R PIP B 5H .

RW

REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)

Bit

Description

Default

Access

7-3

NA

RO

2

DIREBR 0

WO

1-0

PIP Window Height [9:8]

ERDAEL &

EAHUE R B RE. RRMER 799 B3

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
NESEAENG VAR DE PIP IS 5UE .

RwW

2E - PIP & K/ SR AL EAE KT I a2 A 8 ME R HE, SEEIT AR M5E 14 line.

2 o LIHRIZE(7 45 20h~3Bh 7 24K 7 LSB 5 %] MSB A 4234
R BCHAT 7 ZE B E Main Image Start Address, 2247 4 ylibhil 20h 2] 23h, AZ0H K LSB[20h] 5 %
MSB[23h], ¥ REG[23h] #i’5 Ak, RA88873M 7 4% REG[20h]~REG[23h] [fI{E K IE'5 | A EA748H

RAIO TECHNOLOGY INC. 179/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)
Bit Description Default Access

Gamma correction Enable

0: ZEge.

1 e,

Gamma correction is the last output stage.

Gamma table select for MPU write gamma data
00b: # &) Gamma table.

6-5 01b: Z¢fiff) Gamma table. 0 RW
10b: 4L {41 Gamma table.
11b: NA,

Graphic Cursor Enable

0 : Graphic Cursor ZtgE,

4 0 RW
1: Graphic Cursor ZFE.
KB GFRAE VDIR B0 1 I, StEEe.
Graphic Cursor Selection Bit
M 4 T SRR e £ 1 Tl
3. 00b : Graphic Cursor Set 1. 0 RW

01b : Graphic Cursor Set 2.
10b : Graphic Cursor Set 3.
11b : Graphic Cursor Set 4.
Text Cursor Enable

0: ZEgE.

1 1: FEE. 0 RW
SRR S B GARTo I [N B ke, A5 2 7)) 4 S0Re ) 1B % Ot
BRI T S0 b5 -

Text Cursor Blinking Enable

0 0: ZfE, 0 RW

1: FRE.

REG[3Dh] Blink Time Control Register (BTCR)
Bit Description Default Access

Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame ]

01h : 2 frames I d].,

02h : 3 frames i A].,

7-0 0 RW

FFh : 256 frames I [A] .
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REG[3Eh] Text Cursor Horizontal Size Register (CURHS)

RA8873ML4N

Character/Graphic TFT LCD Controller

1-0

5527 Main Window J#££2 ,

Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
po | R E. ) o7h W
Zero-based %7, HMH0" £ 1 ME=R.
AT RIROBORIN , SO s[RI R BOK
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 Bh BER. ‘ B 0 RW
Zero-based %5, #{H0” Fx 1 MEEK.
A i N I S i N e L L3 N
REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
7.0 Graphic Cursor Horizontal Location[7:0] 0 RW
552222 Main Window JEE#E,
REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
4-2 DI VEN O 0 WO
1-0 Graphic Cursor Horizontal Location[9:8] 0 RW
52222 Main Window JEEAE,
REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
70 Graphic Cursor Vertical Location[7:0] 0 RW
F£:7% Main Window JFEE,
REG[43h] Graphic Cursor Vertical Position Register 1 (GCVP1)
Bit Description Default Access
7-5 NA 0 RO
42 | WBEEN O 0 wo
Graphic Cursor Vertical Location[9:8] 0 RW

181/239

www.raio.com.tw




RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[44h] Graphic Cursor Color 0 (GCCO)

Bit Description Default Access
7.0 Graphic Cursor Color 0 with 256 Colors 0 RW
RGB Format [7:0] = RRRGGGBB.
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.
REG[46h — 4Fh] — RESERVED
Bit Description Default Access
7-0 NA 0 RO
19.6 JUAT 5| 2 H] Z 17 3%
REG[50h] Canvas Start address 0 (CVSSAQ)
Bit Description Default Access
7. Start address of Canvas [7:2] ‘ 0 RW
R E B (canvas) & linear #3%, W] 4 205 .
1-0 Fix at O 0 RO
REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
70 Start address of Canvas [15:8] ‘ 0 RW
R B (canvas) & linear #i38, A4 Z20% .
REG[52h] Canvas Start address 2 (CVSSA2)
Bit Description Default Access
7.0 Start address of Canvas [23:16] ‘ 0 RW
WK K (canvas) 2 linear fX, T A] 4k 20K
REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canvas [31:24] ‘ 0 RW
IR K (canvas) 2 linear fz, T A] 4k 205
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REG[54h] Canvas image width 0 (CVS IMWTHO)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-2

Canvas image width [7:2]

X 44 bits S Kl(Canvas) i 96 .

R R, UL A MEERNDTER.

B =BEH -

WR KK (canvas) A& linear #5538, w4t 2005 .

RW

1-0

Fix at O

RO

REG[55h] Canvas image width 1 (CVS_IMWTH1)

Bit

Description

Default

Access

7-5

NA

RO

4-2

DR 0

WO

1-0

Canvas image width [9:8]
The bits are Canvas image width
R E B (canvas) & linear #3%, A4 Z00% .

RW

REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL_XO0)

Bit

Description

Default

Access

7-0

Active Window Upper-Left corner X-coordinates [7:0]
H£:% Canvas image J&E,

Bh BER.

X-#A6 45+ Active Window width A~H KT 800.
WIRERE (canvas) f2 linear Bz, W] 4 205 .

RwW

REG[57h] Active Window Upper-Left corner X-coordinates 1 (AWUL X1)

Bit

Description

Default

Access

7-5

NA

RO

4-2

DAFBEHA O

wO

1-0

Active Window Upper-Left corner X-coordinates [9:8]
547 Canvas image J&&E,

BhL BE

X-Hifi AL bR+ Active Window width A A kT 800.

WIRERE (canvas) f2 linear Bz, W] 4 205 .

RwW

REG[58h] Active Window Upper-Left corner Y-coordinates 0 (AWUL YO0)

Bit

Description

Default

Access

7-0

Active Window Upper-Left corner Y-coordinates [7:0]
4% Canvas image &1,

LEDAL S

Y-HhA bR+ Active Window height, AT KT 799,

W EE (canvas) f2 linear #iz, Jw] 4 205 .

RW
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Character/Graphic TFT LCD Controller

REG[59h] Active Window Upper-Left corner Y-coordinates 1 (AWUL Y1)
Bit Description

Default Access

7-5 NA 0 RO
42 | BFEERO 0 wo

Active Window Upper-Left corner Y-coordinates [9:8]
H£:% Canvas image J&f2,

1-0 LEEANEE & 0 RW
Y-#hi44 5+ Active Window height AR KT 799.
WRJER (canvas) F2 linear #Ez0, T A] 4 200 .

REG[5AN] Active Window Width 0 (AW_WTHO0)
Bit Description

Default Access

Width of Active Window [7:0]
Hhi G, 0 W
EABEAME ERGRE. RAEZ 800 B

WREE (canvas) /& linear =X, 7] 4 Z0% .

7-0

REG[5Bh] Active Window Width 1 (AW WTH1)
Bit Description

Default Access

7-5 NA 0 RO

42 | BFHBRNO 0 wo
Width of Active Window [9:8]

1.0 A B 0 RW
XAHE R ERERE . HBOREZ 800 B EK.

WIREE (canvas) #2 linear #izl, IJw] 4 205 .

REG[5Ch] Active Window Height 0 (AW _HTO)
Bit Description

Default Access

Height of Active Window [7:0]

20 ERDAEL & 0 RW
XN HEZAE ERERE. mKEZ 799 BE.
WIRERE (canvas) f2 linear Bz, W] 4 205 .
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Character/Graphic TFT LCD Controller

REG[5Dh] Active Window Height 1 (AW HT1)

Bit Description Default Access
7-5 NA 0 RO
42 | BHENO 0 wo
Height of Active Window [9:8]
10 LD & 0 RW
XAHE R ERG R RREZ 799 B XK.
WRJER (canvas) F2 linear #Ez0, U A] 4 200 .

REGI[5Eh] Color Depth of Canvas & Active Window (AW_COLOR)

Bit Description Default Access

7-4 NA 0 RO

3 NA 0 RO
Canvas addressing mode

2 0: Block #ix (X-Y AebrFHET7iEk). 0 RW

1: Linear #i.

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

00: 8bpp-

01: 16bpp-

1x: 24bpp-

2 BOBERRM AT, AT AR AN R, IR RIS S
G 5 R, BIATIERIHN

In Linear Mode:

X0: 8-bit WAFHHE LS

X1: 16-bit WAFHHEIES .

1-0

< CVS_IMWTH _—
CVSSA &

(AWUL_X, AWUL_Y)

T

AW _H

l Active Window

—————— AW WTH ——

Canvas image

B 19-4: Active Window
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Character/Graphic TFT LCD Controller

REG[5Fh] Graphic Read/Write position Horizontal Position Register 0 (CURHO)

When DPRAM In Block mode:
KI5 /KFAr & 0 [7:0].
5% Canvas image JEZ,

LR VANE &

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
WA S ikt [7:0],

2.0 Hf7: Byte. 0 RW

Z# : User should program proper active window related parameters before configure this register.

REG[60h] Graphic Read/Write position Horizontal Position Register 1 (CURH1)

Bit

Description

Default

Access

7-5

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAF L S H bk [15:13].

LA Byte.

When DPRAM In Block mode: NA
H£:% Canvas image J&E,

LRTANE &

RW

4-2

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAF L S H bk [12:10].

LA Byte.

When DPRAM In Block mode:
WA 0

547 Canvas image J&&E,

AL RER.

RW

1-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

PAF (52 5 ke [9:8].

LA Byte.

When DPRAM In Block mode:

KIZi 5 KA E 1 [9:8]

4% Canvas image J#1Z.,

R TR &

RW

£ User should program proper active window related parameters before configure this register.
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Character/Graphic TFT LCD Controller

REG[61h] Graphic Read/Write position Vertical Position Register 0 (CURVO0)

When DPRAM In Block mode:
CiE R EEALE 0[7:0]
FE4% Canvas image J#1E.,

AL B

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
W AZIL S Hhlk [23:16]

20 7 Byte 0 RW

7¥: User should program proper active window related parameters before configure this register.

Bit

REG[62h] Graphic Read/Write position Vertical Position Register 1 (CURV1)

Description

Default

Access

7-5

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAF L S H bk [31:29].

LA Byte.

When DPRAM In Block mode:NA
H£:% Canvas image J&E,

LRTANE &

RW

4-2

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

PAZ i3 5 kil [28:26]

{7 Byte

When DPRAM In Block mode:
AN 0

4% Canvas image J#1Z.,

A R ER.

RW

1-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAF L S H bk [25:24].

LA Byte.

When DPRAM In Block mode:

B EEEEE 1[9:8]

4% Canvas image J#1Z.,

AL RER.

RW

¥F: User should program proper active window related parameters before configure this register.
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Character/Graphic TFT LCD Controller

REG[63h] Text Write X-coordinates Register 0 (F CURXO0)

Bit Description Default Access

Write: Set Text Write position
Read: Current Text Write position
Text Write X-coordinates [7:0]
BB E B ARZK S L E
%47 Canvas image J#1E,

AL B

7-0

REG[64h] Text Write X-coordinates Register 1 (F CURX1)

Bit Description Default Access
7-5 NA 0 RO
4-2 DAL O 0 WO

Write: Set Text Write position
Read: Current Text Write position
Text Write X-coordinates [9:8] 0 RW
BB E B AR KL R

#%£% Canvas image J#1Z,

LR VANE

1-0

REG[65h] Text Write Y-coordinates Register 0 (F. CURYO)
Bit Description

Default Access

Write: Set Text Write position
Read: Current Text Write position
Text Write Y-coordinates [7:0] 0 RW
IE B REE ST R AT B AL E -

#%£7% Canvas image J#1Z,

AL BER

7-0

REG[66h] Text Write Y-coordinates Register 1 (F CURY1)

Bit Description Default Access

7-5 NA 0 RO

4-2 WA 0 0 WO
Write: Set Text Write position
Read: Current Text Write position
Text Write Y-coordinates [9:8] 0 RW
B ERE TR A IR ELF R B -

HE£7% Canvas image JB#1E,

AL AR

1:0
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REG[67h] Draw Line / Triangle Control Register 0 (DCRO)

Bit

Description

Default

Access

Draw Line / Triangle Start Signal
Write Function

0: 1F1E4H.

1: e,

Read Function

0: K58,

1: T,

RW

NA

RO

Fill function for Triangle Signal
0: I,
1: A

RW

4-2

NA

RO

Draw Triangle or Line Select Signal
0: %k,
1: i =ff.

RW

NA

RO

REG[68h] Draw Line/Square/Triangle Point 1 X-coordinates Register0 (DLHSRO0)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 1 X-coordinates [7:0]

Square diagonal Point 1 X-coordinates [7:0]

H£:% Canvas image J&E,

B AR

o LSRR, R A S SRS ALE, RS RS
S5 R AN AT [ B 7R X-FlEk Y-

RwW

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

Bit

Description

Default

Access

7-5

NA

0

RO

4-2

DAZIE N O

0

WO

1-0

Draw Line/Triangle Point 1 X-coordinates [9:8]

Square diagonal Point 1 X-coordinates [9:8]

547 Canvas image J& &,

Bh B

g e HIFETERS, RIS A S SR AR A E, BIGAE
SE A AN AT A B 7R X-FlER Y-

RW

RAIO TECHNOLOGY INC.

189/239

www.raio.com.tw




RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[6Ah] Draw Line/Square/Triangle Point 1 Y-coordinates RegisterQ (DLVSRO0)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 1 Y-coordinates [7:0]

Square diagonal Point 1 Y-coordinates [7:0]

H£:% Canvas image J&f2,

AL BER

e gE USROS, R A S SR AR A E, RGNS
S5O R AT [ I 7E X-FliEk Y-

RW

REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-2

WAL N 0

0

WO

1-0

Draw Line/Triangle Point 1 Y-coordinates [9:8]

Square diagonal Point 1 Y-coordinates [9:8]

#E4% Canvas image J#1Z.,

RN &

o HHIFEIEN, RIS A S AR S AT —ALE, BiR R S
S5 R AT [E) I LE X-lE Y-

RW

REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates Register0 (DLHEROQ)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 2 X-coordinates [7:0]

Square diagonal Point 2 X-coordinates [7:0]

4% Canvas image J#1Z.,

B BEK

e MR, RIS S SR AR A S, AR
L5 o SN T [R]IAE X-Fl B Y-l

RW

REG[6Dh] Draw Line/Square/Triangle Point 2 X-coordinates Registerl (DLHER1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-2

DA N O

0

WO

1-0

Draw Line/Triangle Point 2 X-coordinates [9:8]

Square diagonal Point 2 X-coordinates [9:8]

% £ Canvas image J#1Z,

Bh BER

gl BRI, RIS S S AR AR E, AR
L5 4 o SN T [R]IAE X-Fl B Y-l

RW
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Character/Graphic TFT LCD Controller

RAIO"

REG[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Register0 (DLVERO)

Bit Description Default Access
Draw Line/Triangle Point 2 Y-coordinates [7:0]
Square diagonal Point 2 Y-coordinates [7:0]

20 H£:% Canvas image J&f2, 0 BW

) CAURC T
R E L AHIETER, RIS R S SRR A E, RS
555 R AT [E I LE X-FHlEl Y-
REGJ[6Fh] Draw Line/Square/Triangle Point 2 Y-coordinates Registerl (DLVER1)

Bit Description Default Access

7-4 NA 0 RO

4-2 AN 0 0 WO
Draw Line/Triangle Point 2 Y-coordinates [9:8]
Square diagonal Point 2 Y-coordinates [9:8]
527 Canvas image JFEfE,

1-0 ‘IEJ : =1 g B; = 0 RW
Bh BER.
o gE L HHIHIER, RIS RS SR AR B, R A
555 g AT [F I LE X-FlEl Y-

REGJ[70h] Draw Triangle Point 3 X-coordinates Register 0 (DTPHO)

Bit Description Default Access
Draw Triangle Point 3 X-coordinates [7:0]

7-0 4% Canvas image JFEFZ. 0 RW
B BEK,

REG[71h] Draw Triangle Point 3 X-coordinates Register 1 (DTPH1)

Bit Description Default Access

7-5 NA 0 RO

42 | WHHBAO 0 WO
Draw Triangle Point 3 X-coordinates [9:8]

1-0 22 Canvas image JFEfE. 0 RW
Bh BE

REG[72h] Draw Triangle Point 3 Y-coordinates Register 0 (DTPV0)

Bit Description Default Access
Draw Triangle Point 3 Y-coordinates [7:0]

7-0 4% Canvas image JFEfZ. 0 RW
B BER.
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REG[73h] Draw Triangle Point 3 Y-coordinates Register 1 (DTPV1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-2

DG N O

0

WO

1-0

Draw Triangle Point 3 Y-coordinates [9:8]
FH5:# Canvas image JEZ.

LR VANE &

RW

gk KT MBI = AR08 MR EIESE I EL. = EESE il — R

REG[74h — 75h] RESERVED

Bit

Description

Default

Access

7-0

NA

0

RO

Bit

Description

REGJ[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)

Default

Access

Draw Circle / Ellipse / Square /Circle Square Start Signal
Write Function

0: 714K,

1: JFahe:

Read Function

0: ZKE5EmK.

1: BT+,

RW

Fill the Circle / Ellipse / Square / Circle Square Signal
0: JoIE.
1: Hi.

RW

Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
Select

00 : i [5/f# 5 (Circle / Ellipse).

01 : i[5/ Z&(Circle / Ellipse Curve).

10: EHHJE (Square).

11 : i[5 M5 (Circle Square).

RW

3-2

NA

RO

1-0

Draw Circle / Ellipse Curve Part Select(DECP)
00: 7% K75 i (Ellipse Curve).
01: /& 75 £k (Ellipse Curve).
10: £ EJ7 ik (Ellipse Curve).
11: 4 ~J7 ik (Ellipse Curve).

RW

RAIO TECHNOLOGY INC.

192/239

www.raio.com.tw




RA8873ML4N
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RAIO"

(DLHSR, DLVSR)

Draw Circle

(DLHSR, DLVSR)

(DLHSR, DLVSR)

(DLHER, DLVER) (DLHER, DLVER)

Draw Line Draw Square

(DLHSR, DLVSR)

(DLHER, DLVER)
Draw Triangle

Draw Circle fill

(DTPH, DPTV)

(DLHER, DLVER)

Draw Square fill

(DLHSR, DLVSR)

(DLHER, DLVER)
Draw Triangle fill

RAIO TECHNOLOGY INC.

19-5: Drawing Function Parameter

ELLB ELL A

—

ELL B

(DEHR, DEVR)

Draw Ellipse

ELL_A y(DLHSR, DLVSR)
4

ELL A

—

(DEHR, DEVR)

Draw Ellipse Fill

ELL_A y(DLHSR, DLVSR)
71

~

(DLHER, DLVER)

Draw Circle Square

“~

(DLHER, DLVER)

Draw Circle Square Fill

DECP = 2'b01 DECP =2hb10 DECP =2b01

DECP = 2'b10

(DTPH, DPTV)

T

e

/
DECP = 2'b00 DECP =2b11 DECP = 2'b00

Draw Ellipse curve

. |

DECP = 2'b11

Draw Ellipse curve fill

19-6 : The Drawing Function
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Character/Graphic TFT LCD Controller

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

Bit Description Default Access
Draw Circle/Ellipse/Circle Square Major radius [7:0]
7-0 B BER 0 RwW
1[5 75 #2395 € K (major)  JE(minor) FliAHSE
REG[78h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL_A1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA O 0 WO
Draw Circle/Ellipse/Circle Square Major radius [9:8]
1-0 Bh BER. 0 RW
1 5] 75 25 % 5 K (major) %5 (minor) flikESE .
REG[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL BO0)
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 LTS 0 RW
1) 5 75 22 % € K (major) #(minor) A%
REG[7Ah] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL B1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WIRE N 0 0 WO
Draw Circle/Ellipse/Circle Square Minor radius [9:8]
1-0 Bh BE 0 RwW
1 [ 75 2% 5 K (major) %&(minor) FliARZ% .
REG[7Bh] Draw Circle/Ellipse/Circle Square Center X-coordinates Register0 (DEHRO
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Center X-coordinates [7:0]
7-0 4% Canvas image &, 0 RW
AL B
REG[7Ch] Draw Circle/Ellipse/Circle Square Center X-coordinates Registerl (DEHR1
Bit Description Default Access
7-5 NA 0 RO
4-2 WAL 0 0 WO
Draw Circle/Ellipse/Circle Square Center X-coordinates [9:8]
1-0 4% Canvas image JFEfZ. 0 RW
B BER.
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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 4% Canvas image JFEFZ. 0 RW
B BER
REGJ[7Eh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Registerl (DEVR1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WAHEEA O 0 WO
Draw Circle/Ellipse/Circle Square Center Y-coordinates [9:8]
1-0 4% Canvas image JFEFZ. 0 RW
B BER
REG[7Fh] - RESERVED
Bit Description Default Access
7-0 NA 0 RO
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19.7 Bk 3R AN R4

REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register
7-0 221728 Timer 0 & Timer 1 [¥] prescaler 14 . 0 RW
FAiR: “Core_Freq/ (Prescaler + 1)

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 RwW
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] fiith R4 EAR (Scan FIFO pop #i#EUE P
A7 R L )

3-2 10: XPWM[1] %t PWM THEER LI B2 PWM 4450 1Y 0 RW
SHI T (Dead-Zone F(AE).

11: XPWM[1] #itoscillator #i% .,

R XTESTI0] Jyhigh, WIXPWM[1] K232 5f R 4N .
XPWM]IO] pin function control

0X: XPWM[0] ~NGPIO-C[7].

1-0 ) 0 RW
10: XPWM[0] fiitiPWM 1H##%0.
11: XPWMI[O] fir i R Ge 5% .

REG[86h] PWM Configuration Register (PCFGR)

Bit Description Default Access

7 NA 0 RO
PWM Timer 1 output inverter on/off
> L S I =1 N

6 THECE LR 2 75 A 0 RW

0= AHRM.

1= PWMLAHIT e -

PWM Timer 1 auto reload on/off
TR LSS BB E R
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Bit Description Default Access

0= Hif; (one-shot).

1= WHRRK (B 3hE#).

PWM Timer 1 start/stop

TR LT IR/ 1k

0= {#ik,

1= JFih.

- ENERE (A3 EE), [HE A ZFIEPWM THEGEE,
E0.

--fEHid7 (One-shot) DfigHt, XA bit 2 HE#IHRR -

A I AT A UZ ANbit,  PAEAG HIPWMX 23T HhiE e fs ik
PWM Timer 0 Dead-Zone enable

Determine the Dead-Zone operation.

3 0 RW
0= Z%gE.
1= Hge.
PWM Timer 0 output inverter on/off
UL
) THEER0 1% sl 0 RW

0= AHRH.

1=PWMO [ H.

PWM Timer 0 auto reload on/off

TR0 1Y H S EEIT R 5 R M .

0= #ifi (One-shot).

1= W (B3hEE).

PWM Timer O start/stop

TR0 T aR 511k,

0= fFik.

1= Jtih.

- RN (ABhER), HEAREEEPWM THEEs,
7 BOE X ANbit 40,

-- fEH.if; (One-shot) #ix, XA bite HANIHEIHEE -

A 2 AT A IUZA bit,  DMEAG R PWMX 2 HUAT Hd 245 ik

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 &K, PATTF4#E O M-S e &M — A 0 RW
{1~ Dead-Zone [1)—A™ HLA7 I (] B
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REG[88h] Timer 0 compare buffer register [TCMPBOL]
Bit Description

Default Access

Timer 0 compare buffer register --- Low Byte

2.0 PLEe gt O Zfr 4% L 16bits, it Hasss T o/ Ttz 0 0 RW
GeAF SR HOME, JF HAE PWM 8% 0 SRR IS L T, PWMO i

i high.

REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description

Default Access

Timer 0 compare buffer register --- High Byte
2.0 PLE Gt O A7 4% L2 16bits, it Easss T8 T BB S 0

0 RwW
QAP JF LAE PWM 508 O ARG T, PWMO i
t 4 high.

REG[8Ah] Timer 0 count buffer register [TCNTBOL]
Bit Description

Default Access

Timer O count buffer register --- Low Byte

70 THE R O 4748 AT 16bit. 1T #2510 i, J H reload_en 0 RW
FEBREMITEOL T , PWM 2 LA THEE vh O 2 A7 s B BT HEGR .

2 PWM JHEGTHEUS, o] LAOE I XA g7 883 (al H A i H 80 .

REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description

Default Access

Timer 0 count buffer register --- High Byte

20 TG 0 2247 3% 34 16bit. 24315545 T- 0 I, H. reload_en 0 RW
FEHREMITE LT, PWM 2 LA THEE i O 2 A7 s B BT HEG .

2 PWM FHEA TS, v DOE XA 2 A7 28 13 0] B Al -0

REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description

Default Access

Timer 1 compare buffer register --- Low Byte

20 Pt 1 G247 48 M IL 2 16bits, UTHEER S T BN T WS 1 0 RW
GeAras MIE, JF BAE PWM 188 1 SRR AL, PWMO i

H >4 high.

REG[8Dh] Timer 1 compare buffer register [TCMPB1H]
Bit Description

Default Access

Timer 1 compare buffer register --- High Byte

20 LRI 1 24748 3k 16bits, i $ds %6 TN T Lh i g 1 0 RW
GiAraxE, JFEAE PWM 588 1 AMISCHITEOL T, PWMO i

H A high.
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REG[8Eh] Timer 1 count buffer register [TCNTB1L]

Bit Description Default Access
Timer 1 count buffer register --- Low Byte
70 THEE b 1 A7 2% 2 354 16bit. 243t 2384 T O I, Jf H reload_en 0 RW
REHEERITEOLT , PWM £ B 1 G247 a2 H s
2 PWM JHiR i8S, v LOE XA g7 A 5 al B Al THEUE
REGI[8Fh] Timer 1 count buffer register [TCNTB1F]
Bit Description Default Access
Timer 1 count buffer register --- High Byte
20 THEZE M L 2647 3% B3 16bit. 24 1H 5882 T 0 i, 3 H reload_en 0 RW
REHEERITEOLT , PWM £ B 1 G247 a2 H s
2 PWM JHiR i8S, v LOE XA g7 A 5 al B Al THEUE
19.8 XPfE4i5|% (BTE) =HIEHF3%
REG[90h] BTE Function Control Register 0 (BTE_CTRLO)
Bit Description Default Access
7-5 NA 0 RO
BTE Function Enable / Status
Write
0: EahfE.
1:BTE #fE.
4 Read 0 RW
0:BTE WH.
1:BTE Irfi%.
W 2 BTE BRERT, MPU XJJREl (Canvas[ LA H]) WAFHIAF
WK AR VT -
3-1 NA 0 RO
PATTERN Format
0 0: 8X8. 0 RW
1: 16X16.
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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 & tHHEMEM4E S , Ktk BTE #/Ef A4S & ROP M4k .
(EZE=T 2.7)

Code Description

0000b 0 ( Blackness)

0001b ~S0 - ~Slor~(S0+S1)

0010b ~S0 - S1

0011b ~S0

0100b S0 - ~S1

0101b ~S1

0110b S0"S1

0111b ~S0+~Slor~(S0-S1)
7-4 1000b SO0 -S1 0 RW

1001b ~(S0"S1)

1010b S1

1011b ~S0+S1

1100b SO

1101b S0+~S1

1110b S0+S1

1111b 1 ( Whiteness)

b. W5 BTE #{E1E color expansion (08h / 09h / Eh / Fh). HE4
XU bits 1R EFATHE—E MPU B A S EAEHE IR bit, x4
TR R BTE & AN EHE. JF A KNS MPU
BOVGER >, FEARAE 8-bit MPU #1101, HEMERZE 0
F 7, FELE 16-bit MPU Fiii b, WEE A 0 # 15.

BTE Operation Code Bit[3:0]
RA8873M W& 2D BTE 5%, ttIhaenl LAfEMt 13 BTE #:1E. &
Bep BT LSS & ROP IRE.

Code Description

MPU Write with ROP

S0: i1 MPU #i A\ %#f

S1: IR .

D: 2% ROP Djatjt 5 AN H M AFE .
0001b Reserved

Memory Copy with ROP

SO: HI N FEIR LR .

S1: IR .

D: 2% ROP Djatjt 5 AN H M AFE .
0011b Reserved

MPU Write w/ chroma keying (w/o ROP)
SO: tH MPU %A\ .

0000b

3-0 0010b

0100b % MPU #3 5 chroma key(background color 2217
&) BEAHE, FLABEFHEANERNES.
Memory Copy (move) w/ chroma keying (w/o
ROP)

0101b SO Hm Ak, JEEHATRE ST .

If SO data doesn’t match with chroma key color
(specified by background color) then SO data will
write to destination.
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Bit Description Default Access

Pattern Fill with ROP
0110b
SO F i kiE N Pattern.

Pattern Fill with chroma keying

0111b SO ##iKiE A Pattern.

% SO HJ data 5 chroma key (background color) i
OARR, NEBIRENEKAGFT.

MPU Write w/ Color Expansion

1000b SO 1T E R s aKEE i MPU S5\, BTE ¥Hi 1R
ERBES R, FESANHMAfET.

MPU Write w/ Color Expansion and chroma
keying

1001 | SO MIFEMHELAh MPU SN, e
bit Jy 1, ALFESEMAHE AR, WRREEHEN O,
MAHFABN. BHBANHHIANFHEESEOREK
JE o

1010b Memory Copy with opacity

SO, S1 & D: k5 H B2 NAF.

MPU Write with opacity

S0: 1 MPU i N Hi# .

e ey
D: 2% Alpha blending #:{E3+ 5 X BN .
Solid Fill

11000 | B, SRR R, SN E AR
H P

1101b Reserved

Memory Copy w/ Color Expansion

S0&D frFmfr, S1ARMEM.

SO I¥) 864 8] ¥ 4% it MPU 5% DMA Ll 8bpp 5% 16bpp
FA R 07 TN R A A7

Memory Copy w/ Color Expansion and chroma
keying

S0&D AT WAF, S1ARMEH.

1111b SO ()8 K% 5% T MPU B DMA LA 8bpp 25 16bpp
R T ST B N A

R SO HIAz #E=0 Ml D A5 N HdE. anlik SO
A EE=1 W 2K AT 55 A\ D,

1110b

REG[92h] Source 0/1 & Destination Color Depth (BTE_COLR)
Bit Description Default Access

7 N/A 0 RO

S0 Color Depth

00: 256 & (8bpp).
01: 64k £ (16bpp)-
1x: 16M & (24bpp).
S1 Color Depth
000: 256 & (8bpp)-
4-2 001: 64k & (16bpp). 0 RW
010: 16M & (24bpp).

011: Constant color (S1 memory start address’ setting definition

6-5
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Bit Description Default Access
change as S1 constant color definition).
100: 8 bit pixel alpha blending.
101: 16 bit pixel alpha blending.
Destination Color Depth
1-0 00: 256 & (8bpp). 0 RW
01: 64k & (16bpp)-
1x: 16M f (24bpp).
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 Fixat 0 0 RO
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
REG[95h] Source 0 memory start address 2 (SO STR2)
Bit Description Default Access
7-0 Source 0 memory start address [23:16] 0 RW
REG[96h] Source 0 memory start address 3 (SO STR3)
Bit Description Default Access
7-0 Source 0 memory start address [31:24] 0 RW
REG[97h] Source 0 image width 0 (S0 WTHOQ)
Bit Description Default Access
Source 0 image width [7:2]
7.9 %u: 1%% | L \ 0 RW
DREREW 4 %%, SO_WTH Bit [1:0] W#FEE AN 0.
XANBUE A FRERE
1-0 Fix at 0. 0 RO
REG[98h] Source 0 image width 1 (SO WTH1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WHEEN 0 0 WO
Source 0 image width [9:8]
1.0 FApL 1%%‘5 - 0 RW
DR 4 #FR. SO_WTH Bit [1:0] W #BE &N 0.
EAHUE R E B
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REG[99h] Source 0 Window Upper-Left corner X-coordinates 0 (SO X0)

Bit Description Default Access
70 Source 0 Window Upper-Left corner X-coordinates [7:0] 0 RW
I 72 Source 0 /2 EFAIRY X AR
REG[9AN] Source 0 Window Upper-Left corner X-coordinates 1 (SO X1)
Bit Description Default Access
7-5 NA 0 RO
4-2 AN O 0 WO
10 Source 0 Window Upper-Left corner X-coordinates [9:8] 0 RW
I Fes/2 Source 0 {RE/E EAHY X .
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
I Fes/2 Source 0 {RE/E EAHY Y .
REG[9Ch] Source 0 Window Upper-Left corner Y-coordinates 1 (SO_Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 W 0 0 WO
10 Source 0 Window Upper-Left corner Y-coordinates [9:8] 0 RW
I 72 Source 0 (/2 EFIRY Y AR
REG[9Dh] Source 1 memory start address 0 (S1_STRO) /
S1 constant color — Red element (S1 Red)
Bit Description Default Access
Source 1 memory start address [7:2]
70 Wik source 1 #isE NHEHGIE, WA EiEHEE W N 0 RW
S1 HIH BN R, RGN ARy . MIEAF 33N source 1
WAERIGAL B R, bit [1:0] BHZAEBN 0.
REG[9Eh] Source 1 memory start address 1 (S1_STR1)/
S1 constant color — Green element (S1_GREEN)
Bit Description Default Access
Source 1 memory start address [15:8]
7-0 AR source 1 #BE AHHII, WA BLGAF 1€ LN 0 RW
S1 P, WA ASORS) .
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REG[9Fh] Source 1 memory start address 2 (S1_STR2)/

S1 constant color — Blue element (S1 BLUE)

Bit Description Default Access
Source 1 memory start address [23:16]
7-0 R source 1 BUE N H B, A BLGAT A 1 E LN 0 RW
S1 W Hgit, MEAF A I ()
REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 WK source 1 #BUE BT, I ABLGAF AR 2 1E XN 0 RW
S1 HYH B . WRAFER A AT
REG[A1h] Source 1 image width 0 (S1 WTHO)
Bit Description Default Access
Source 1 image width [7:2]
o | BB R 0 W
WAREREWE 4 ¥ . S1_WTH Bit [1:0] W#FFE AN 0.
XABUE A ERERE
1-0 Fix at 0 0 RO
REG[A2h] Source 1image width 1 (S1_ WTH1)
Bit Description Default Access
7-5 N/A 0 RO
4-2 WAHEEHN 0 0 WO
Source 1 image width [9:8]
Lo | B 0 W
DREREW 4 %%, S1_WTH Bit [1:0] W#EEE AN 0.
XAHUE D BB R E
REG[A3h] Source 1 Window Upper-Left corner X-coordinates 0 (S1_X0)
Bit Description Default Access
7.0 Source 1 Window Upper-Left corner X-coordinates [7:0] 0 RW
BLEFfFEsE Source 1 i /E FAHY X AR,
REG[A4h] Source 1 Window Upper-Left corner X-coordinates 1 (S1 X1)
Bit Description Default Access
7-5 NA 0 RO
4-2 W 0 0 WO
1-0 Source 1 Window Upper-Left corner X-coordinates [9:8] 0 RW
SLEFfFEsE Source 1 i /E EAHY X AR,
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REG[A5h] Source 1 Window Upper-Left corner Y-coordinates 0 (S1 Y0)

Bit Description Default Access
70 Source 1 Window Upper-Left corner Y-coordinates [7:0] 0 RW
I fF s Source 1 g/ EFAIRY Y JEAE.
REG[A6h] Source 1 Window Upper-Left corner Y-coordinates 1 (S1_Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 MR 0 0 o)
10 Source 1 Window Upper-Left corner Y-coordinates [9:8] 0 RW
IEE 7 Es 2 Source 1 (g4 EFAgRY Y JBEAE.
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 Fixat 0 0 RO
REG[A8h] Destination memory start address 1 (DT STR1)
Bit Description Default Access
7-0 Destination memory start address [15:8] 0 RW
REG[A9h] Destination memory start address 2 (DT _STR2)
Bit Description Default Access
7-0 Destination memory start address [23:16] 0 RW
REG[AAh] Destination memory start address 3 (DT STR3)
Bit Description Default Access
7-0 Destination memory start address [31:24] 0 RW

2E - BN ARG A REESRYE 0 SkIE 1 A EEIXE Py ((image_width)*(image_height)*([1]2]3]color
depth)), ARSHHREE KAt .

REG[ABh] Destination image width 0 (DT _WTHO)

Bit Description Default Access
Destination image width [7:2]

o | BB R 0 W
WARE R 4 ¥, DT_WTH Bit [1:0] M &BEE A 0.
XANHUE A ERE R E

1-0 Fix at O 0 RO
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REG[ACh] Destination image width 1 (DT WTH1)

Bit Description Default Access
7-5 N/A 0 RO
4-2 WA 0 0 Ye)
Destination image width [9:8]
o | I RE | L 0 W
WAER 4 %Pk, DT_WTH Bit [1:0] A &M 0.
EANBUE Y ERERAE
REG[ADh] 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
REG[AEh] Destination Window Upper-Left corner X-coordinates 1 (DT X1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WG 0 0 WO
1-0 Destination Window Upper-Left corner X-coordinates [9:8] 0 RW
REG[AFh] Destination Window Upper-Left corner Y-coordinates O (DT YO0)
Bit Description Default Access
7-0 Destination Window Upper-Left corner Y-coordinates [7:0] 0 RW
REG[BOh] Destination Window Upper-Left corner Y-coordinates 1 (DT_Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WAL 0 0 WO
1-0 Destination Window Upper-Left corner Y-coordinates [9:8] 0 RW
REG[B1h] BTE Window Width 0 (BTE_ WTHO0)
Bit Description Default Access
BTE Window Width Setting[7:0]
Bh BE
7-0 EAHUE D BB R 0 RW
BTE Window Width will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.

RAIO TECHNOLOGY INC.

206/239

www.raio.com.tw




RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[B2h] BTE Window Width 1 (BTE_ WTH1)

Bit Description Default Access
7-5 NA 0 RO
4-2 WAL 0 0 WO
BTE Window Width Setting [9:8]
AL BER
1-0 ENEE A ERE R 0 RW
BTE Window Width will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B3h] BTE Window Height 0 (BTE_HIGO)
Bit Description Default Access
BTE Window Height Setting[7:0]
RN &
7-0 EAEE A ERE R 0 RwW
BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B4h] BTE Window Height 1 (BTE HIG1)
Bit Description Default Access
7-5 NA 0 RO
4-2 W 0 0 WO
BTE Window Height Setting [9:8]
RN &
1-0 EAHUE D BB R 0 RwW
BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B5h] Alpha Blending (APB CTRL)
Bit Description Default Access
7-4 N/A 0 RO
Window Alpha Blending effect for SO & S1
% W24 alpha [ FIJEHEIE 0.0~1.0 #, 1fi 1.0 BREEENE
], J+H 0.0 Zoni 2 4iEl] .
00h: 0
0lh: 1/32
02h: 2/32
5-0 . 0 RW
1Eh: 30/32
1Fh: 31/32
2Xh: 1
Output Effect = (SO image X (1 - alpha setting value))
+ (S1 image x alpha setting value)
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Bit

Description

Default

Access

7-1

NA

0

RO

Write Function: DMA Start Bit

A4l MPU S AN 1, JFHS EREESEH3ERN 0.

WAL TR SR 5 N RIS R, BrLA i DMA #E0RE 1l 6%
BOE BOUE AT A TE B AN 7515 o

Read Function: DMA Busy Check Bit

0: FHE.

1 ffi.

xR HATINAF ) DMA AR5 51, AR BB, I H
i sE Buffer RAM A1) Canvas H FEEHEA & . H 58 L (iR
FHAE

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

Description

Default

Access

Serial Flash/ROM I/F # Select
0: H4TINAE/IROM O #ikF%.
1 BATINA/ROM 1 #k %,

RW

Serial Flash /ROM Access Mode

0: P~ i HIfE CGROM.

1: DMA X~ 1 I E CGRAM . pattern.boot start image ¢ OSD
Thag b

RW

Serial Flash/ROM Address Mode

0: 24 bits F-hEAE .

1: 32 bits F-hEAFEL,

S A SR A8 FH 32 bits FhEAR A, 8 AT H AT\ EX4B
#r4(B7h) 45847 INAE, JF HIE L bit A 1.

A8 FH 2t AT DURE 253X /MR ATTE & B E LR R &t 32bit
HhEAR S

RW

RA8875 compatible mode

0: frifE SPI A 0 Bl 3 i P .

1: #KHE RA8875 i 0 5% 3 timing.

1E RABB75 At 5 A5 =, K4 13 B i) 17 B 2 72 A 1) T B 2%
(high->low), J H##s M2 a4 T B (high->low).
MINER, %FT Mode 0, SPI S {Z IEAE low.

MINER, %FT Mode 3, SPI #iiZ{Z1E7E high.

RW
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Bit Description Default Access

CPOL  CPHA

Read Command code & behavior selection

000xb: 1x i fr4 03h. BEHGHE A Normal read # . £d 2
H xmiso i o 75k 5 H i [F) AN 75 25 5 30

010xb: 1x EEX#r4 O0Bh. A faster read # /& . i & i xmiso
N, RABB73M fEHbIL 5 H s ] 2 ZEN 8 N7 Ji 1] .

1x0xb: 1x #H(#T4 1Bh. A fastest read 3 &, %42 H xmiso
fi\. RA8873M TEMLIL MRl FEN 16 75 i

3-0 xx10b: 2x B 74 3Bh. 7E xmiso 5 xmosi B A 5 H iR A 0 RIW
N S5 EE 2N 8 AN W (Dual mode 0, m%%l
16-7).

xx11b: 2x EHU4 BBh. ki S5 A ZEL xmiso 5
xmosi fi N, IFH B RNZH AN . fEHhE 55 2 [ 3hEAN 4
A2 EH (Dual mode 1, 53 %@ 16-8).

YE © ARPTA I serial flash #SCHFLL_Fdr 4, iR 5 1 serial
flash >Rk 1E 0 i EL A 4 .

REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

TEREFAL core 5 247285, SPI Al LT SR sk v & —
AMEIL T 5E AL % 1S [SPIDR] 22 A7 4% - 24 MPU X} SPIDR iS5 A\
W, Bt AUE R Write FIFO SRiEK. 45 N\ Write FIFO #2314
I 715 . A 26 core £RE SS_ACTIVE, 7 Write FIFO
TEAWE IS N ENEdE, ol oEs 8 s A, &R S
7-0 NI R AR IR H 25 NA RW
TEAL S AR (1 (R It S BelScsidls, — B AL X s — B4l b
P T E R () B 2B R A R AR . T — A
ZikE 5 N Write FIFO 1, X2 3EUTIRM SPI 4&%, 1EA&%Him IR
2 B s . B AR A T, R 1 2 /7 7F Read
FIFO 1. Read FIFO 5 Write FIFO /&MIXF I, & BA 16 I
FIFO, Read FIFO [\ N7 AT L2 i SPIDR £2 17 #5132 HL
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REG[B9h] SPI master Control Register (SPIMCR2)
Bit Description Default Access
7 NA 0 RO
SPI Master Interrupt enable

0: ZEferhib.

1. e,

o g SRS 25 RE SPIM iR, T4 RABB73M Akt
Wrgs MPU, it LUE 8 R BEIZE AR & SPIMSR 24 %5 1 AR K A
WAL E T 58 8.

Control Slave Select drive on which xnsfcs

5 0: nSS i xnsfcs[0] 3Kzh. 0 RW
1: nSS th xnsfcs[1] Kz,

Slave Select signal active [SS_ACTIVE]
0: AEhfE (nSS ¥ 2 high).
4 1: ZhfE (nSS ¥ low).

0 RW
£ SS_ACTIVE BCNAENERS, FIFO ¥2xiE kit H ol Sk S 44y
TE R E RS o
£ FEIATE SS_ACTIVE sh{ERf, ANEH X CPOL/ICPHA ¥ ¢ .
Mask interrupt for FIFO overflow error [OVFIRQMSK]
3 0: APk 1 RW
1: Filo
Mask interrupt for while Tx FIFO empty & SPI engine/FSM idle
5 [EMTIRQMSK] 1 RW
0: ABEiiz
1: Filo
SPI operation mode
E 5 DMA B4 CGROM i, SPI A 32 #F mode 0 5 mode 3.
mode | Sio0 potarity bit | Clock Phase bit
1:0 ock Polarity bi oc ase bi 0 RW
0 0 0
1 0 1
2 1 0
3 1 1

e At CPOL=0, SCK iR RN1EN N 0.
o For CPHA=0, #¥EEMRK FT 2 (low->high), J H#3E & 7E K &2 (high->low) 381k
o For CPHA=1, Ul REHEN T4 (high->low), I HEHE R L&A (low->high).

e AtCPOL=1 , SCK #xRHEAsIER N 1(55 CPOL=0 x1H).
o For CPHA=0, ¥ &7EH2 1 T FH 4L (high->low), I H ¥R 278 L %248 4k (low->high).
o For CPHA=1, ¥l Rr7E= T4 (low->high), I H ¥R 276 F %2 (high->low) 284, .
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RAIO"

ook CPOL=0 LA UL rygrurure
CROL = 1 B A T I O O N A O A O

S B [~
Clock®# i1z ysydaysyel7 180

CPHA =0 S0OI S ] 2 p 44 ¢ :
=00 S 7 T T

Clock # T e (T YTy e Ye 7 rey
CPHA=1 <[ 3 3 7
sho N S R ED S RS NG

B 19-7

% 19-2: SPI MODES

SPI MODE CPOL CPHA
0 0 0
1 0 1
2 1 0
3 1 1

REG[BAh] SPI master Status Register (SPIMSR)

Bit

Description

Default

Access

Tx FIFO empty flag
0: &= (not empty).
1. &% (empty).

RO

Tx FIFO full flag
0: K¥ (not full).
1. & (full),

RO

Rx FIFO empty flag
0: &% (not empty).
1. 2% (empty).

RO

Rx FIFO full flag
0: K¥ (not full).
1 3 (full).

RO

1: Overflow interrupt flag
ERR RS U

RW

1: Tx FIFO empty & SPI engine/FSM idle interrupt flag

5 1 R IEERIL R

RW

1-0

NA

RO
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REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit Description Default Access
SPI Clock period
o | B RGOSR SPIREE F B LI E IE 6. 2 W
- Fcore L.
Fook /(lelsor +1)x 2

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

BEEF 7 asas e SR Y ITAPA P AV AL IE address [7:0]. 0 RW
LR E ORI B SCIE RS an ik

REG[BDh] Serial flash DMA Source Starting Address 1 (DMA SSTR1)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [15:8]
7-0 BT fr s e FR Y IRPANAERYfizkl: address[15:8]. 0 RW
ELPESE E R BT e an sk .

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

BEEFFEsaR E SR Y ITRPA N FAY(LEE address[23:16]. 0 RW
LT R E S an bk .

REG[BFh] Serial flash DMA Source Starting Address 3 (DMA SSTR3)
Bit Description

Default Access
Serial flash DMA Source START ADDRESS [31:24]
7-0 I e acE SR YR PANfFRYfrEE address[31:24]. 0 RW
FLETR E RUE F SRR AR sl

REG[COh] DMA Destination Window Upper-Left corner X-coordinates 0 (DMA_DXO0)
Bit Description

Default Access

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)

7.0 L2217 4% € L DMA [FJEE B (Canvas) b H % H 4 Eff X[7:0]. 0
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

IZEAT 2% 52 X Buffer RAM 1 H (1 4 72 HE3E[7:2]

RW
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REG[C1h] DMA Destination Window Upper-Left corner X-coordinates 1 (DMA DX1)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
70 | BAEAO 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
A7 2% 5 X Buffer RAM f H fJ A7 Lkt [15:10].
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
1.0 2R 7 8% X DMA K (Canvas) L HRE O A X[9:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
21728 5E X Buffer RAM ¥ H 1) N 7E bt [9:8].
REG[C2h] DMA Destination Window Upper-Left corner Y-coordinates 0 (DMA_DYO0)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
2.0 L2217 2% € X DMA [FJEE (Canvas) b H % H 4 E£f Y[7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
227 2% 58 X Buffer RAM ¥ H ) 4 77 Hi 11k [23:16]
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)
AR KR
_ VAN 0 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
227 2% 58 X Buffer RAM ¢ H 4 77 Hi 1 [31:26]
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
L0 A28 5E L DMA HIJEE (Canvas) b HIIE DA £ Y[9:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
2B AE 2% 58 X Buffer RAM ¥ H ) 4 £ Hi 1k [25:24]
REG[C4h] — REG[C5h] : RESERVED
Bit Description Default Access
7-0 NA 0 RO
REG[C6h] DMA Block Width 0 (DMAW_ WTHO)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 DMA X B3 B [7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &4 % H[7:0].
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REG[C7h] DMA Block Width 1 (DMAW WTH1)

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
WA 1

7.2 AN O 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &% H[15:10].

When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
DMA [X B %% :8].

10 [X B 98 2 [9:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA f& 5% H[9:8]

REG[C8h] DMA Block Height 0 (DMAW HIGHO)

Bit Description Default Access

When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
X :0].

2.0 DMA X B E[7:0] 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA £ 454 H[23:16].

REG[C9h] DMA Block Height 1 (DMAW HIGH1)
Bit Description Default Access

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
WA O

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA £ 454 H[31:26].

When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
10 DMA [X i F£[9:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA f& 4% H[25:24].

REG[CAh] DMA Source Picture Width 0(DMA_SWTHO)

Bit Description Default Access
70 DMA Source Picture Width [7:0] 0 RW
B BER,

REG[CBh] DMA Source Picture Width 0(DMA_SWTH1)

Bit Description Default Access
7-1 AR 0 0 Vo)
1-0 DMA Source Picture Width [9:8] 0 RW
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Source serial flash ROM Buffer RAM

" (DMA_DY, DMA_DX): physical address

(DM&,_SSTR)

S {OMA_TFaRI M)

Linear mode
Source serial flash ROM Buffer RAM
(Canvas)
(DMA_SSTR) < (DMATFL, (DMA_DY, DMA_DiX)
4
E(DMA_TF3!2)
|- (OMA_SATH) | _ ......... |
i

Block mode

B 19-8 : DMA Linear and Block Mode
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19.10 X¥5|%&

REG[CCh] Character Control Register 0 (CCRO0)
Bit Description Default Access

Character source selection
00: P CGROM A7 K5 .
7:6 01: 4}k CGROM TP KE (FRIBINAE). 0 RW
10: & E 74

11: NA.

Character Height Setting for external CGROM & user-defined
Character

00b : 16; ex. 8x16/16x16 /A% % x 16,

0lb: 24; ex. 12x24 [ 24x24 [RZ%55 x 24.

10b: 32; ex. 16x32/32x32 /%558 x 32,

2

1. {8 & RN fE RS H TR, 2 7h< 8000h I
NAT, WEN 8/12/16. *F-i>=8000h N T, WA
16/24/32.

2. WM NAF 7R ELANSE LN, JFHRE GT
Font ROM (CEh, CFh) HH<2247 8% .

3. W8 CGROM S HF 8x16 / 12x24 / 16x32.

3-2 NA 0 RO

Character Selection for internal CGROM

1 FNCRO B7 =0 5 B6 =0, ¥ ZIEFHN i CGROM [FFF4H,
I H A # CGROM & T ISO/IEC 8859-1,2,4,5, AJ LASZHFgE
1-0 e Ry R R 2R () 5 0 RW
00b : ISO/IEC 8859-1.
01b : ISO/IEC 8859-2.
10b : ISO/IEC 8859-4.
11b : ISO/IEC 8859-5.

5-4

REG[CDh] Character Control Register 1 (CCR1)
Bit Description Default Access

Full Alignment Selection Bit

0: 4Xi5F4ERe.

1: XFFERE.
BRI, RORTFR R ES R EER 12, WA
AR FAF 9 BN T EEE T A . 12 IR aml & Bon N
1/2 B, 1 A 4 d s v A ) 0 5

Chroma keying enable on Text input

6 0: FrH%EE 0 = BoR Nk ERET. 0 RwW
1: FREEHE 0 2 B NKE (Canvas)
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Bit Description Default Access

5 NA 0 RO

Character Rotation
0 : Normal

LFIT MBI ARG N EFT
1: Wimtgr 90 JZ, JFHEERE.

FIT M BB TR G N E A

(X% E VDIR A 1).
BN F LA S, AT E RN, EHE TR
RS GEAE 21K core_busy Heffi & /& 75 i AT ik .
Character width enlargement factor
00b : X1
3-2 01b : X2 0 RW
10b: X3
11b: X4
Character height enlargement factor
00b : X1
1-0 0lb: X2 0 RW
10b : X3
11b: X4

REG[CEh] GT Character ROM Select (GTFNT SEL)
Bit Description Default Access

GT Serial Character ROM Select
000b: GT21L16T1W

001b: GT30L16U2W

7.5 010b: GT30L24T3Y 0 RW
011b: GT30L24M1Z
100b: GT30L32S4W
101b: GT20L24F6Y
110b: GT21L24S1W

4-0 N/A 0 RO

REG[CFh] GT Character ROM Control register (GTENT CR)
Bit Description Default Access

Character sets

Xf T € K8 CGROM, w77 30 305 7 20ab AU 0 B o
a. Single byte character code for following character sets:
7-3 00100b: ASCII only (00h-1Fh, 80-FFh will send “blank space”) 0 RW
10001b: 1ISO-8859-1 + ASCII code
10010b: 1SO-8859-2 + ASCII code
10011b: 1ISO-8859-3 + ASCII code
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Bit Description

10100b: ISO-8859-4 + ASCII code

10101b: ISO-8859-5 + ASCII code

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: 1SO-8859-11 + ASCII code

11011b: ISO-8859-13 + ASCII code

11100b: 1SO-8859-14 + ASCII code

11101b: ISO-8859-15 + ASCII code

11110b: 1SO-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

J£: Uk bits ¥ & A2 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) H84 55— 4nR7E 80h LAN, Hi4
Hidl A ASCII SRALHE

2 N/A 0
GT Character width setting

00b: s T-[H E 5E FE P RF 2, AP e FE R m B —F . Ex.
ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese,
JIS0208, Thai.

Others: DL R4 EAAETE 745 ASCII, Latin, Greek,
Cyrillic & Arabic.

Default Access

RO

1-0

Relationship of Character sets & GT Character width as following:

Char. set

Width

ASCII Code/
ISO-8859-x
(00100b /1xxxxb)

Latin / Greek /
Cyrillic
(00111b)

Arabic
(00111b)

Others

00b

I 5 98 P

I#1 5E T S

NA

I 9
(auto set by chip)

01b

Arial &5

A5

K A A

NA

10b

Roman AN 58

NA

1% B A5

NA

11b

Bold

NA

NA

NA
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REG[DOh] Character Line gap Setting Register (FLDR)
Bit Description Default Access
7-5 NA 0 RO
Character Line gap Setting

BT FAFATER, MM N TFROE R WA gN 2B —17. (B
4-0 {5 2) 0 RW
ITEERIEE LA S EOGAF A e N
AT A2 5 PR IBOR T REIES) .

Active Window
IR

Character Line gap

R[A I[O‘

Bl 19-9: Character Line Gap

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
50 <P
3Fh : 63 pixels
TR ) R 2 ST R
= LD REAR & 5 T ROES)

Active Window — [+~ Character to Character Space

RAI O

19-10: Character to Character Space
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REG[D2h] Foreground Color Register - Red (FGCR)

Bit Description Default Access
Foreground Color - Red; for draw, text or color expansion
20 256 4, 7‘7&[:,72:7(?%&5’] B|t.[7.5] FER RW
65K o, NILZEAFARI Bit[7:3].
16.7M 1, ALZEA745 1) Bit[7:0].
REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
K TSR Bit[7:
2.0 256 ft, jjlkt;ﬁﬁ%ﬁﬁ’] Bit[7:5]. FER RW
65K {1, NILZEAFARI Bit[7:2].
16.7M i, AILZEA745 1) Bit[7:0].
REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access
Foreground Color - Blue; for draw, text or color expansion
K A SR Bit[7:
2.0 256 {1, jjlktﬁ:i’?%ﬁm Bit[7:6]. FER RW
65K £, NILZEAFARI Bit[7:3].
16.7M i, AILZEA745 1) Bit[7:0].
REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 1, NULGEAFERI Bit[7:5].

65K 1, N4 Bit[7:3].

7-0 16.7M &, AULLZAFAE Bit[7:0]. 00h RW
e LWH RGBS E L, AERCE 5 HT R G R,
5 0 UG B - H 25 f2 ARG St 7 TR i 7 N, 78 BTE DIiE
JRIA], AT BAH FE

REG[D6h] Background Color Register - Green (BGCG)
Bit Description Default Access

Background Color - Green; for Text or color expansion
256 4, AULGZAEEE ) Bit[7:5].

65K 1, AULLEAFAR T Bit[7:2].

7-0 16.7M i, AULLEAFE5 11 Bit[7:0]. 00h RW
L W SR EIENRE B R L A ERCE SRR M FERE,
5 R B - 2 BLRT ST TR T 7R, 76 BTE DI
JRIA], AN]SR [AE
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REG[D7h] Background Color Register - Blue (BGCB)
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Bit

Description

Default

Access

7-0

Background Color - Blue; for Text or color expansion

256 4, AULLEAEER T Bit[7:6].

65K ff, SNILZAT i Bit[7:3].

16.7M €1, AILLEAF A% 1) Bit[7:0].

o T R EUE YR TSR, A ERE ST R AR E,
5 0 UG BT 2 2 U st 7T i 7 N, 7E BTE DI
JRIE],  ANA]BAH [EE .

00h

RW

REG[D8h] — REG[DAh] : RESERVED

Bit

Description

Default

Access

7-0

NA

0

RO

REG[DBh] CGRAM Start Address 0 (CGRAM_STRO)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [7:0]
{8138 58 U A3 A R Uk

i I 2 R (Canvas) (€ K5 A CGRAM I,
It HAEH CGRAM bk 22 47 25 KA CGRAM ) EE -

RW

REG[DCh] CGRAM Start Address 1 (CGRAM_STR1)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [15:8]

8 25 78 SR A A b

i & i R R (Canvas) € K4 AN CGRAM 1%,
I HAE F CGRAM [¥y bk 28 47 5 K YT CGRAM (154 .

RW

REG[DDh] CGRAM Start Address 2 (CGRAM STR2)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [23:16]
18138 58 SCFAF 23 A U

I i R (Canvas) (€ KA CGRAM i),
I HA8H CGRAM [F)Hbtik 22 47 35 KA CGRAM %k

RW

REG[DEh] CGRAM Start Address 3 (CGRAM_STR3)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [31:24]

SR SR TR i

1 & 625 IR (Canvas) HI3EE KN CGRAM K%,
I HALH CGRAM [ HuhE 2247 43 KA CGRAM (%4 .

RW

o g WURAE R SR SUR MR ME, e, ATEE. AEE. AT WRG. CEEERARsE, A

F L 5E core_busy (fontwr_busy) IRAELE low.
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19.11 BEVREHIEHZFHE

REG[DFh] Power Management register (PMU)
Bit Description Default Access

Enter Power saving state

0: A 2m 2 A i
1 e R

7

A =PI T DL R A g
7 HERH TR L B AR . R 0 RW
XFIZXAS bit 5 0 A LA AEER AR, 72 RGEME S I bit A4 i
N0, FERGARTEEIER, B bit 58 1. MPU 254 £
o SaRE NN WAy WA R E -2 <= P 2 E AT Y gl A AR S i
EORA AT 2547 bit [1] (power saving) KAGE RSt 75 EL & R 5
PR e .

6-2 NA 0 RO

Power saving Mode definition
00: NA
01: LBz
1.0 CCLK & PCLK £xf% 1k, MCLK #4iff i MPLL $24t. 3 RW
10: MRARAE K

CCLK & PCLK 41k, MCLK IlJHi OSC #li 42 4t,
11: MEAR AR

AR S PLL #8215 1k

19.12 Buffer RAM 8| 25 %

REG[EOh] Buffer RAM attribute register (BFRAR)
Bit Description Default Access

Buffer RAM Power Saving type
7 0: 4T power down iy 4 AHE NS HLARE . 0 RW
1. AT self refresh 74 LUE N IR
Buffer RAM memory type (bfr_type)

6 s 0 RW
WIBE 0
5 Buff?r RAM Bank number (bfr_bank) 1 RW
WAEE 1
4.3 I?fu/ffér RAM Row addressing (bfr_row) 1 RW
WAEE 2'b01
2.0 Buffer RAM Column addressing (bfr_col) 0 RW

WK E 3'b000
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Bit

Description

Default

Access

7-5

Partial-Array Self Refresh (bfr_pasr)
WATEE 3'b000

RW

4-3

To select the driver strength of the DQ outputs (bfr_drv)
WBEE 2'b00

RW

2-0

Buffer RAM CAS latency (bfr-caslat)
010b: 2 Buffer RAM clock latency
011b: 3 Buffer RAM clock latency
Other: f£F

03h

RW

*J£ : This register was locked after bfr_initdone bit was set as 1.

REG[E2h] Buffer RAM auto refresh interval (BFR_REF ITVLO)

Bit

Description

Default

Access

7-0

Refresh interval (Low byte)

Buffer RAM P38 H BB (8], Buffer RAM A% 1144

w0 B2 PR AL 4 52 0000h, Buffer RAM B BRI K £k 2
REo

PRI I (]2 AR #E Buffer RAM’s Refresh (1A M¥IA% 5 row
size Rk E .

Ex. % Buffer RAM #5iZ% & 100MHz, Buffer RAM [l 3
Tref ;& 64ms, JfH row size A 8192, -4 P9 IlHT i (8] B 12 42
/NTF 64e-3 / 8192 * 100e6 ~= 781 = 30Dh, [Kl It 2277 2%
[E2h][E3h]st & &% & 30Dh

00h

RW

REG[E3h] Buffer RAM auto refresh interval (BFR REF ITVL1)

Bit

Description

Default

Access

7-0

Refresh interval (High byte)

Buffer RAM W3 H sl i8], i1 Buffer RAM i H41,

ok ) B SR 7 B85 58 59 0000h, Buffer RAM B 3Rl <t 2k
fe.

00h

RW

REG[E4h] Buffer RAM Control register (BFRCR)

Bit

Description

Default

Access

7-6

Length to break a burst transfer
00: 256

01: 128

10: 64

11: 32

RW

WAL 0

RW
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Bit

Description

Default

Access

Buffer RAM clock enable pin state

4 H T Buffer RAM Sl S ae 5| PR ES .
0: Buffer RAM Al 256k

1: Buffer RAM S8 fit .

RO

Report warning condition

0: ZEREBIH B 5 AT .

1 BREE S AT

sk A Ok RN 7 SR Buffer RAM f kbl (T RS
I B K hE ek 2 512bytes) BRI AT A7 B Y6 Bl B2 B2
Buffer RAM 5 SRAS EMii ST R 2, I 8005 A 2l Bt
S, R FE T DR EIX MR T . XA E S AR T LB
SEIXAN bit 9 0 KIHFR

RW

Buffer RAM timing parameter register enable
(BFR_PARAMEN)

0: %%ft Buffer RAM I 7 S 525 /7 %8 .

1: $fk Buffer RAM i 5 S5 8 7 % .

RW

Buffer RAM enter power saving mode (bfr_psaving)
0 2 1 FARAL S Sk N2 R AR
1 5 0 FA K i i 45 AR

RW

Start Buffer RAM initialization procedure (bfr_initdone)

0 £ 1 Bk 24T Buffer RAM HIUAFE T

BLHUAL T R Buffer RAM T4 46 40 HonT DAgAFEL T o
—H#E 15, MLEEESH 0.

1 3 0 AT E I EHRAE.

RW

= % Buffer RAM B} fF2EF 5 RE Y BFR_PARAMEN (REG[E4], b2) ¥~ 1 RHERL.

REG[EOh] Buffer RAM timing parameter 1

Bit

Description

Default

Access

NA

0

RO

NA

RW

NA

RW

H|O1O (N

NA

RW

tMRD : Load Mode ir4 3| Active &%, Refresh 4 IF) i 8] o
00h — OFh: 1 ~ 16 Buffer RAM #i %,

N o|o O

RW

REG[E1h] Buffer RAM timing parameter 2

Bit

Description

Default

Access

7-4

tRFC : E3hklH A .
00h — OFh: 1 ~ 16 Buffer RAM clock.

8

RW

3-0

tXSR : BkH SELF REFRESH-to-ACTIVE command.
00h — OFh: 1 ~ 16 Buffer RAM #iZ%

RW
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REG[E2h] Buffer RAM timing parameter 3

Bit Description Default Access

24 tRP : PRECHARGE iy 4 1) Al Bl ] (15/20ns) » 5 RW
00h — OFh: 1 ~ 16 Buffer RAM #ii %,

3-0 tWR : Time of WRITE recovery time. 0 RW
00h — OFh: 1 ~ 16 Buffer RAM #ii %,

REG[E3h] Buffer RAM timing parameter 4

Bit Description Default Access

7.4 tRCD : ACTIVE-to-READ & WRITE FJZEiR B} [A] . 5 RW
00h — OFh: 1 ~ 16 Buffer RAM #ii %,
tRAS : Time of ACTIVE-to-PRECHARGE.

3-0 6 RW
00h — OFh: 1 ~ 16 Buffer RAM #ii %,
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19.13 X IIC &HF%

REG[E5h] |

IC Master Clock Pre-scale Register 0 (IICMCPRO)

Bit

Description

Default

Access

7-0

IIC Master Clock Pre-scale [7:0]
XSCL = CCLK / (5*(Pre-scale + 2))

RW

REG[E6h] |

IC Master Clock Pre-scale Register 1 (IICMCPR1)

Bit

Description

Default

Access

7-0

IIC Master Clock Pre-scale [15:8]

XSCL = CCLK / (5*(Pre-scale + 2))

RwW

REG[E7h] |

IC Master Transmit Register (IICMTXR)

Bit

Description

Default

Access

7-0

IIC Master Transmit [7:0]

0

RW

REG[ESh] |

IC Master Receiver Register (IICMRXR)

Bit

Description

Default

Access

7-0

IIC Master Receiver [7:0]

0

RwW

REG[E9h] |

IC Master Command Register (IICMCMDR)

Bit

Description

Default

Access

START
PEER)ITEF, IS PREE B shiEER
2E - BRBGXA bit KL 0.

RW

STOP
FEAAE RS, JF Bk A B SE R .
2 BEHUXA bit Kz N 0.

RW

READ(READ and WRITE can’t be used simultaneously)
M slave 54, I H LA 2w AE1F E 307 .
2 BGXAS bit 7KL 0.

RwW

WRITE(READ and WRITE can’t be used simultaneously)
Xf Slave fit'5 N, I H UL 2 i1 B 2his k.
2 BGXAS bit 7KL 0.

RwW

ACKNOWLEDGE

1 1IC master FUR I E I .
0: Sent ACK.,

1: Sent NACK,

JE o SHUXA bit /K 0.

RW

2-1

NA

RO

Noise Filter

. Ak Ll
0 o~ HB o

1: e

RW
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REG[EAhN] IIC Master Status Register (ICMSTUR)
Bit Description Default Access

Received acknowledge from slave

7 0 : Acknowledge %1% . 0 RO
1: %4 Acknowledge % 3.
IIC Bus is Busy

6 0: IWEIRZE, £ STOP {554l 26, itk bit 4 0. 0 RO
1: IUERRES, 78 START &5 # TR, I bit 79 1.

5-2 NA 0 RO

Transfer in progress
1 0 44L% 5 B 0 RO
1 4L 5 IEAEREAT .

Arbitration lost

24 RA8873M k2 arbitration i}, X4 bit 1% 1. Arbitration
ZREMPIROLA:

— > STOP (5 SHATINE], (HRIFRAHER, i RA8873M
(1) master 23Xz} SDA A high, {H2H 1 master 244 SDA Ik
3l low.

19.14 GPI 5 GPO ZHF 3

REG[FOh] GPIO-A direction (GPIOAD)
Bit Description Default Access

General Purpose 1/O, Port A
GPIO-A_dir[7:0] : General Purpose I/O direction control

7-0 FFh RW
0: #ithe
1 HiN.

REG[F1h] GPIO-A (GPIOA)

Bit Description Default Access
General Purpose /O, Port A
Only available in parallel 8-bit MPU I/F & serial MPU I/F

70 For Write, Port A’s General Purpose Output NA RW

GPO-A[7:0] : A i@ A%, 5 DB[15:8]3L 5] .
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A =A@ H A5 N, 5 DB[15:8]3L = 5] i
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REG[F2h] GPIO-B (GPIOB)

Bit

Description

Default

Access

7-5

NA

NA

NA

For Write. Port B’s General Purpose Output
i H 0 5 KOUTIO]3L = 5] .

For Read, Port B’s General Purpose Input
i N 5 KIN[O]L =25

NA

RwW

3-0

For Read, Port B’s General Purpose Input
XA bit 2 Ry, RAAMHESRT EEmEN.
{XAO0, XnWR, XnRD, XnCS}

NA

REG[F3h] GPIO-C direction (GPIOCD)

Bit

Description

Default

Access

7-0

General Purpose 1/O, Port C

GPIO-C_dir[7:0] : General Purpose I/O direction control
0: Hth.

1 HiN.

FFh

RW

REG[F4h] GPIO-C (GPIOC)

Bit

Description

Default

Access

7-0

General Purpose 1/O, Port C

GPIO-C[7] & GPIO_C[4:0] : General Purpose Input / Output
5 {XPWMO, XnSFCS1, XnSFCS0, XMISO, XMOSI, XSCK} 3t
=5 1.

GPIO e A TEH S Th REMZE REMS A Ref ] .

(ex. PWM, SPI master disabled).

*** GPIO_C[6:5] ATz,

NA

RW

REG[F5h] GPIO-D direction (GPIODD)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port D

GPIO-D_dir[7:0] : General Purpose I/O direction control
0: Hth.

1 N

FFh

RW

REG[F6h] GPIO-D (GPIOD)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port D

Only available on digital display package type
GPIO-D[7:0] : General Purpose Input/Output
5 PDAT[18, 2, 17, 16, 9, 8, 1, 0]3L 55| .

NA

RW
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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: Hith.
1 Mo
REG[F8h] GPIO-E (GPIOE)
Bit Description Default Access
General Purpose /O, Port E
7.0 Only available on digital display package type NA RW
GPIO-E[7:0] : General Purpose Input/Output.
5 XPDAT[12, 11, 10, 7, 6, 5, 4, 3|3 Z 5| .
REG[F9h] GPIO-F direction (GPIOFD)
Bit Description Default | Access
General Purpose /O, Port F
7.0 GPIO-F_dir[7:0] : General Purpose I/O direction control FEh RW
0: Hth.
1 N
REG[FAh] GPIO-F (GPIOF)
Bit Description Default Access
General Purpose I/O, Port F
7.0 Only available on digital display package type NA RW
GPIO-F[7:0] : General Purpose Input/Output.
5 XPDAT[23, 22, 21, 20, 19, 15, 14, 13]3L = 5| i,
19.15 B IMH| Z7R
REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access
=)
N 0 0
WA 0.
Long Key Enable Bit
6 1: #ae, KA KSCR2 bitd-2 BE 0 RW
0: #fk.
Short Key de-bounce Times
TR BT Bk 1A, DL key-scan $94H A3
5.4 | 00b:4 0 RW
0lb:8
10b: 16
11b: 32
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Bit Description Default Access

Repeatable Key enable

0: ZEReE .

1 FpeE S H.

ie, WURSERIALAHHL T, JE IR EEREME LT, B A
3 PN 2 T DU B R Y R s BT IR A R B R Y, (H RS R 0 RW
WAL B WS, S SFART —Arlr, Oy
FRRASAE_E— R B bk S s 3 1 10 SRACHe S B B RE IR 4
R L e T RIS T2 DA A% B RO T I T8], - R R B 2 o I = A )
fi I8 a0 R G B F — R B, 2B 3 B o TR

Row Scan Time

Period of Key scan controller to scan one row.

Teevek = _1 x 2048

SYSCLK

000: ROW _ SCAN _Time =T,e e
001: ROW _SCAN _Time=T,eyo X2
010: ROW _SCAN _Time = T,eye x 4
20 | 012: ROW _SCAN _Time=T e, 8 0 RW
100: ROW _SCAN _Time =T,qo. x16
101: ROW _SCAN _Time =T,qq . x32
110: ROW _SCAN _Time =T,eq, x 64
111: ROW _SCAN _Time = Tog,q, x128

This key pad controller supports 5x5 keys. Total Key pad
scan time = Row Scan Time * 5

REG[FCh] Key-Scan Controller Register 2 (KSCR2)
Bit Description Default Access

Key-Scan Wakeup Function Enable Bit
7 0: Key-Scan M L RE A5 6E . 0 R/W
1: Key-Scan Mg D) Ge 4 £ AE -

Key released interrupt enable

6 0: HPTA AR BORETBUNy , B k™ 0 RW
1 UPTA FEERORETRON , A A
S) NA 0 RO

Long Key Recognition Factor

KRARE KA BN AT I H), BB 2 Se oA v] JE KA A oA
A, BE 0 7,

4-2 LongKeyRecognitionTime
=RowScanTime x 5 x

(LongKeyRecognitionFactor 4+ 1) x 1024
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Bit Description Default Access

Numbers of Key Hit.

0: BAHEPILT

1: —Egi% F, REG[FDh]Z&H#,
1-0 2. PINMEBEWAE T, REG[FER]Z %45 —MED . 0 RO
3 =AM T, REG[FFh)ZESE 58 =My .

W SRAE I — ANV BRI (8] 9B AT T iR % N, AN
ESEE R

REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default Access

Key Strobe Data0

20 Ko N EERD O A% T TBD RO

TEFR I — AN SRk I 1) P VA AT AT e s i 4% T AL, Mg A7 o o
3] FFh.

REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default Access

Key Strobe Datal
XN R EERS 1 BT .

7-0 i X o TBD RO
FERES — AN SRk 18] SR AR TR B e b S ROk, M7 de o
[51 2] FFh,

REG[FFh] Key-Scan Data Register (KSDR2)

Bit Description Default | Access
Key Strobe Data2

o | FTBLIGEER 2 Bt F | ) D .
PRI — AR 18] A A AR AT % T 1k, k2R A7 2 =
[ %] FFh.

= 19-3: Key Code Mapping Table (Normal Key)
KinO 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

2 19-4: 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 B1lh B2h B3h B4h
Kout4 COh Cilh C2h C3h C4h
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20. RA8873M XIFMAEEERIFR

= A1

@ : Supported, = : Not supported

GT21L16T1W supports font

RA8873M
Supported Status

Remarks

15X16 dots GB12345 font

15X16 dots BIG5 basic font

15X16 dots JIS0208 basic font

The RA8873M can not support the particular
fonts which are illustrated in the 3 A-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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2 A-2: Character code for JIS0208 (RA8873M can not support)
| = = 8 v v 0 & & #
0135 | 0169 | 0170 | 0173 | 0206 | 0207 | 0379 | 0413 | 0414 | 3344
] 5 Ga JeE N & # = £t
3436 | 3636 | 3680 | 3847 | 4038 | 4247 | 4347 | 4935 | 4948 | 4949
El = LS =4 i # 1 il gl =
4974 | 5036 | 5093 | 5159 | 5229 | 5483 | 5660 | 5756 | 5847 | 5881
= i % &t i f&] #* B ER
5969 | 6232 | 6823 | 6913 | 6962 | 7967 | 8035 | 8157 | 8406 | "8503
l = = 8 ¥
8565 | 8569 | 8570 | 8573 | 8579

%= A-3

RA8873M

Supported Status Remarks

GT30L24M1Z supports font

24X24 dots GB18030 basic font o

12X24 dots GB2312 extension font

12X24 dots ASCII font

24 dots ASCII font (Arial)

24 dots ASCII font
(Times New Roman)

= A-4

RA8873M
GT30L32S4W supports font Supported Status Remarks

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 Supscf\r?gcz?)sl\tﬂatus Remarks
16 dots ASCII font (Arial) ([
16 dots ASCII font °
(Times New Roman)
24 dots ASCII font (Arial) o
24 dots ASCII font °
(Times New Roman)
32 dots ASCII font (Arial) ([
32 dots ASCII font °
(Times New Roman)
= A-5
GT30L16U2W supports font RABB73M Remarks

Supported Status

11X12 dots Unicode font —

15X16 dots Unicode font o
8X16 dots Special font o

5X7 dots ASCII font —_—

7X8 dots ASCII font —

6X12 dots ASCII font —

8X16 dots ASCII font o

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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= A-6

GT30L24T3Y supports font Supsgr?gge)sl\tﬂatus 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 o
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 o
5X7 dots ASCII font —_
7X8 dots ASCII font —_
6X12 dots ASCII font —_
8X16 dots ASCII font ()
12 dots ASCII font (Arial) —_
16 dots ASCII font (Arial) o
24 dots ASCII font (Arial) o

= A-7
GT20L24F6Y supports font RAB873M Remarks

Supported Status

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

24 dots ASCII font (Arial)

8X16 dots Latin font
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GT20L24F6Y supports font

RA8873M
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 1SO8859-1

8x16 1SO8859-2

8x16 ISO8859-3

8x16 ISO8859-4

8x16 ISO8859-5

8x16 ISO8859-7

8x16 ISO8859-8

8x16 1SO8859-9

8x16 1SO8859-10

8x16 1SO8859-11

8x16 1SO8859-13

8x16 1SO8859-14

8x16 1SO8859-15

8x16 1SO8859-16

5x7 1SO8859-1

5x7 1SO8859-2

5x7 1SO8859-3

5x7 1SO8859-4

5x7 1SO8859-5

5x7 1SO8859-7

5x7 1SO8859-8
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RA8873M

Supported Status Remarks

GT20L24F6Y supports font

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 —_

# A-8

RA8873M

GT21L24S1W supports font Supported Status

Remarks

24X24 dots GB2312 basic font o

12X24 dots GB2312 extension font

12X24 dots ASCII font

24 dots ASCII font (Arial)
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VE:
This technical document was provisionally created during development of RA8873M, so there is a

possibility of differences between it and the product’s final specifications. When designing circuits
using RA8873M, be sure to refer to the final technical documents.
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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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