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. ST
A4 TFT LCD $2:512% RABBT3M fiiit - RABS73M ik CMOS M{IAyf N - M S E & 24018
~ WL - ACIDC TEHFIE - 5 ESRETHHE - PSS - AL -

11 i
RABB73M f1fcf K<t TFT LCD Fiffs Ay (S AR G2, 192 B AT A Buffer RAM » 5 T ST LA bk
SN AT R (TR FEERT - [t RABST3M Rt —TRUEAAY 8/16bit JEEI A1 514 A0 A1 T -
RABB73M § 5 BRI BT - IPREE D (PIP) - JEHIERE ISR NER ST S I8E -

1.2 R&GHEEREE

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

or SPI/12C Host I/F

RAIO
RA8873M

Serial
Flash
or

GT Fonﬂ

SPI master I/F CMOS Panel I/F

1-1: System Diagram

PLLs

1.2v
LDO+POR

1ISO8859 ROM

Text/Graphic
TFT LCD Buffer RAM
Controller

LQFP-128

B 1-2: Chip Diagram
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2.1 EHEREE

® [NZE Buffer RAM

2.2 E¥ERE

® 1% 8080/6800 8/16-bit FE:[E4 11511 i
B ERERAY MPU SRR Xnwait FYERSTLAE SR
PR ER A TS > B4, 1IC, 3/4-wire SPI
BB G B A ST R S L e THAE

2.3 WARBTERBE

1bpp: B (1-bit/gZ)

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

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

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

B Index 2:6 (64 5 [t/GENAIAHERENE)

B oRGB 4:4:4:4 (4096 R5[/G AWM AHEEE)

2.4 BT
® [HAZEEDIELTE 24/18/16-bit TFT i =0

2.5 IRBEERMNE

BRSNS 800x480 , 480x800 16bpp
BRSNS 640x480 , 480x640 24bpp
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2.6 FERINAE
(LT 1T E 4 {F 32X32 B
BT

BURRE A NS HES LCD BI{ERET] - MEMERE (canvas) EfFassi e 7 DU BRI g #E T 28
BCER Y BT o TAFREHY R/ NEREAA A B AT AR /K BV DA 8 (B ERESR > DEEMSAE
1 (B SR A (5 8 - 1R YRR 228 IR Ry /e b (RIS A M e (G B S s » IR AR 2 e )
o FEE (PIP)
YIEMESTERE > BEEEPERERAIETEREEKBENE T HE - SR EREN AN
FEAEMI E/KE B2 4 (B E0EE > EE AR — RN - EEE S PSR E R B TR
ERHEE) o FhE 1ARE KEBREETE 2 L -
® RAFEHIR
WA R R SR A SR A B0 RERS » AMA RN v DLPRZREEDR FHIGRE(AA(E Buffer RAM IR RER] - 1SR
1t Standby i Suspend EFIAEEIF( A -
® i FEIEEIR
& { FIEEUR IR AR EUR b IR A D RE T T SRRV RS B N R B - 11 EE EH RN R R ERERS PIP
TEEERERY -
® {&EE/~ (Color Bar Display)
117274 Buffer RAM HYfENL TR AT LLLLIRAARHY J7 R -

2.7 FAERETR

® {EIFHNI MPU HIIENLT - K RABB73M A A s #E 25 ] PARE FI 5 F1(E serial flash (RS < Bl E
> DIEERBURINRE © ‘S HThRE G E BIRFIRIRFRATT - 1 BAEBI TS RFHERIESC I SN MPU IETAE
PR 12 8RS - IR

B EXIT: ptf545 (0O0h/FFh) -- one byte instruction
B NOP: ZEf5% (AAh) -- one byte instruction
B EN4B: i A 4-Byte f##£=5% (B7h) -- one byte instruction
B EX4B: BtH 4-Byte fE=$5% (E9h) -- one byte instruction
B STSR: JREEEHIIES (10h) -- two bytes instruction
B CMDW: fs$ 8B Af5S (11h) -- two bytes instruction
B DATR: &R:FEEES (12h) -- two bytes instruction
B DATW: &RIE AIES (13h) -- two bytes instruction
B REPT: i A:t#i54S (20h) -- two bytes instruction
B ATTR: ¥HUEMI5S (30h) -- two bytes instruction
B JUMP: pkiEfs< (80h) -- five bytes instruction
B DJINZ: EREREIE S (81h) -- five bytes instruction
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2.8 EBRE#S(E (BTE)

2D BitBLT 5[

A e e Bl e R i i

Pagizti VLl =i v

B FE{L(E A E E RN 8x8/16x16 (G Z 1R

EEEY (Opacity)

{5 FH R i B S o] DA i (B A SR BT Y BT > 28R P p AV T REUR 2R - ERR IRV

=R & AR R B A INVERE - B4 - IR el R R E R -

B FAFEFE (Chroma-keying) IJAE: 4XHHEENT RGB B (AU R B AN S8 TR IR G R 3 -

B [EEGEN (Alpha-blending): RIEE {78855 E BEHAR LA ACES TR TR B GRAVE R (R ABLR T
RE VAR ELEE) -

B GZEGE (Alpha-blending): 195 RGB &= ZCR G - 140 8bitRGB » Hil MSB2bit Fyoff -

2.9 SfaIegiE5 %

SCHREES - G - i - WAE - SRR - B - EAER

2.10 ¥ SPIfHE
2.10.1 XEINEE

A% ISO/IEC 8859-1/2/4/5.8x16 ~ 12x24 - 16x32
IEHEE 16X16/24X24/32X32 E£%5|5# ROM ffij41 Uni-code/BIG5/GB 545 » L& mAISEA
GT21L16TIW + GT30L16U2W ~ GT30L24T3Y - GT30L24M1Z - GT30L32S4W - GT20L24F6Y -
GT21L24S1W

YR EEHERTI Y (8x16/12x24/16x32) HiHl

HINE A FS AR TR A ST

R EE HKEIOR TR X1, X2, X3, X4 55

RS 90 [T e

2.10.2 DMA IhgE

SARSNIR B YIAPIRLIE RS (serial flash) ERHE R E BIEGR E 1R

2.10.3 —f&E SPI

HH% Motorola SPI i #&

16 bytes sEHUZEEHY FIFO

16 bytes %5 AZEEHY FIFO

£ Tx FIFO 5243572231 B SPI TXRX 5 |4 Z iy 45 H rhle
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2.11 IC /TH

® |IC master interface
B o DUERIERE TS 1/O device - (IANFE s EEf2e il g i7e e B
B RREAERES (100kbps) BilpiigfES (400kbps)

2.12 R R S S TR 28

PRI (E 16-bit ST#Es

—{[ 8-bit pre-scalars Ei—{F 4-bit [R58
i R A A R P AE = By
SEJEEEIPN S ISy

Dead-Zone {5

2.13 #F#rmE

® P% 5x5 §iE (WHEEAIEL GPIO AYFE )

AR LAY A

SRR R E A

Sk [FIRHE W §

b FEPRMIERCE T AT LASRFINGE 3§ (3 (HAREAE AL LANE 907)
® SUIRSRIRIARELRE

2.14 BEER

® I 3 FHEEMLA
B i (Standby) - {REK (Suspend) EHEAR (Sleep) 5=
® T DUfHH R T - FE ~ YN

2.15 BFARZR IR

P AR FCEHAH EIES PLL DR L Z40HR ~ LCD frifiisi ke Buffer RAM FEAR(E
B A RE S AL (XI/XO: 10-15MHz)

WEMZ DR 2 HiF AR (R {E 80MHZ)

Buffer RAM F§fk (5 A{H 80MHz)

LCD rminihk (5 {E 40MHz)

216 EER

® PEZIIMERERGEE
® WhGMCHE
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RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

2.17 B
® |/O FEEL: 3.3V +/- 0.3V

® [N7E 1.2V LDO for core power

2.18 $15E

® LQFP-128
o p{EEfE: -40°C ~ 85°C
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RA8873ML4N

Character/Graphic TFT LCD Controller

RAIO"

3. EmbfiE
3.1 HEcHIALIE

=
T
I
(SRS
nx9
go8%8
x £S55F 9 2
Dwinin = § E 0o o
a0 >X WROOOLOLOLULLOLLUVWALLODLDLDLOLLLLY
MDD EZZZZEZZEZEZZZZZRDDEZEZZZZZ2Z2Z2=22
f 88 8 8 2 2 3 8\
vDD33 | & &3 vss
¥ss 3 LDO2_CAP12
¥PDATIOJGPIODIOJXKING] O vDD33
KPDATHGPIODH ) ¥KINGZ) =3| S O e
HPDAT[2JGPIODIEY ¥KIN4) 3| — 2| = e
¥PDATI3)GPIOE[D] [ 0O N
¥PDATHYGPIOE[] 03 O ne
¥PDAT[SIGPIOE[Z] 03 0O ne
KPOATEYGPIOE(3) 1| B CMOS TFT LCD I/F Type O ne
¥PDATTYGPIOE(] 03 | = ne
¥PDAT[SJGPIODIZY XKIN[Z] 3 LQFP-128 O ne
¥PDAT[S)IGPIOD[3 XKOUT[3] 3 =
vDD33 O 0O Ne
vss =| © = ™ =
RSVD O3 gl = ne
¥PDATHOJGPIOES] [ O ne
¥PDAT[11)/GPIOES] 3 O ne
¥PDAT[2JGRIOE[7] =
¥PDATH3VGPIOF[D] B3| 2 0O ne
migms: RASST3MLAN =i
¥PDATHSIGRIOF(2] (3 0O nNe
¥PDAT[BJGPIOD4) ¥KOUTH] 03 O vss
¥PDATH7)/GPIODIS) XKOUT[2] 03 O vDD33
¥PDATSJGPIOD7) ¥KOUT(] =| & 1601 O3 ¥MISOIGRIOCI2]
vop3s | © oy 2| = xMosiGRIOCH]
vss O OO XSCKIGPIOCID]
¥PDATHSJGPIOF3] O Date code (vear 2016, 1th week) [ %nSFCSHIGPIOC]
¥PDAT[20)iGPIOF[4] O3 O3 ¥nSFCS[ONGPIOCI]
¥PDAT[21)iGPIOF[S] =3| 3 O3 ¥nINTR
¥PDAT[22J/GRIOF[S] | | B3 XDBI15/GPIOALT)
¥PDAT[Z3VGRIOF[7] 3 ® 3 ¥DEM4)GFIOAE]
XKOUT(OIXSDAGPOB] 1| & @| 03 XDBI13GPIOALS)
\* 8 2 5 8 8 SJ
COoOMNMR TSNS EEST [yl el 7 B ol G e el sy
SRt e e e R R
O gg€”"nunnaa EEh COOUUUBTJRnoo
¥ 30 HHLXX _IxQG Caaoaa® S@xfczia
= < omxE= X Gz EEEE=R EZRCO
= 1L o o-Nmy OnTmoe
3 g *x TEoEmy SuosE2
g g 9292:c @gZ™ag
5 c = xo XX
= Z &8
g g%
)
18]
(=
=
B 3-1
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Character/Graphic TFT LCD Controller

3.2 HER

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. WL ER

RA8873ML4N

Character/Graphic TFT LCD Controller

4.1 MFFHZENEAE (25 F)

3 I i

I/0

M Aroer B4

XDB[15:0]

10
(8mA)

HRIE R HE

ERI T HE R AL 2o BIRAB87IMAY LA R HE 1% -

XDB[15:8] A] LL#k £ GPIO (GPIO-A[7:0]) - FifE & 4 A% E Rk 8080/6800
16-bit i 514 H ERHE R HE

XDB[7:0] #NRAE#H ERmET - HhERGR IR Ry S5 51 F #2035k (58
ES B P AT o

XAO0

IR B

IEE AT A5 55 FH A2 BE iR > B2 ORI I -
XAO =0 - RAGEAUET ST A ©

XA0 =1 > EREEIVERTA -

XnCS

a1 BURE
{REEArELAE » AR EFENREE RABBTIM Ry bl B2ttt - AU EE B
GPI-BO 1f; HEEHUAIM L HI(E > Bz A B A e 20 -

XnRD
(XEN)

BN ERE

E RS 8080 251 - LM 2 E E XnRD i (GEHGER) @ (REALEIE -
BRI EE 6800 £51 R 2 E/F XEN ] (BEEER) » mEALENfE -
QISR P2t 1 1 [T 8% B R A R P2eAsE = TP Az Rl s GPI-B1 - 3l H w] B U
fir FHYERR(E -

P9#E pull-high ZE[H -

XnWR
(XRnW)

RAER

B R LS/ E 8080 251 LRI & AR XnWR (BERIEA) - (REALEHE -
E R EES /T HE 6800 251 - FERIMI &R XRnW (Ef SHHUE A) > 5HHL
R AL EF - BAZKEEF -

IR E PG/ T ER e By B o AL AR &k fy GPI-B2 -
PMEESET IR -

XnINTR

(8mA)

PET ST
A PR AT ERARREHY TP H

XnWAIT

(8mA)

ERMETED
# XnWAIT 5 high» 2557 RA8873M [ K& fp it el - 2 XnWAIT % low>
TR A e R AN -

XPS[2:0]

AF/ ] TP R

00X: (3513 #22%) 8080 8/16-bit ErkIPE R HE/ M
01X: (%1 F42:%) 6800 i8/16-bit ZRIFE R HE T °
100: (5251 FF20) 3-wire SPI o

101: (%1 F$2E0i) 4-wire SPI

11x: (EB5I %) 1C -

RAIO TECHNOLOGY INC.
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RA8873ML4N

Character/Graphic TFT LCD Controller

3

I/0

Az 3 B

=3
a. QISR F P S T IR E Al 5 b=t > HREE XPS[O] s/ Ml e -

4.2 PBYIEZEAE (BENF T 2w )

. 110 W Ar 3 A
XSSCL || SPI g IiC mHR
(XDBL7) XSSCL - 3-wire  4-wire &5 IC 7 Fl5HE -
IIC FokHA-wireSP| FHRHE A
NN || 3-wire SPI f1iE: NC » #iHEE| GND -
(XDB[6]) 4-wire SPI 7 XSSDI &5/ FZ 18 1 -
IICC 7 [H: XSSDA %157 [ A H &[]
3-wireSP| &fl/4-wireSPI &g H/11C Slave {if B ##E#E
o o | 3wireSPIVF: XSSD - A Eih AR ST -
(XDB[5]) A-wireSPI lIF: XSSDO » (511 kM, -
IC #7E: XIICA[5] » IC & ik bit [5] -
SPI BEE/IC Slave firhk 8842
aoBl4) | || XnSCS, # swire 8 4-wireSPI S5 EIth - LML ABAERYA -
IC i XIICA[4] + IC HEF it bit [4] -
IIC #}: IIC Slave firkhiess
NGRS | | XICA[3:0] » 48 3-wire B2 4-wire SPI /1 NC » 3%##$#5] GND -
(XDB[3:0])
IC 11 N1C #EE {irdik bit [3:0] -

4.3 Serial Flash B¢ SPI master /11 (5 L)

M & 110 M fir 57 8
4MER Serial Flash/ROM SPI B F##2 0
XNSECSO 10 SPI & H EEERI#0 {4 Serial Flash/ROM = SPI ZE & #5812 |- -
(8mA) | *415 SPI master #EERE » FFEE LRI AT DAt A A BB GPIO (GPIO-C3) » Bk
0. GPIO-C3 Fylin ADIAE ©
4MER Serial Flash/ROM SPI B F 2 1
o SPI &4 EEFERI#0 (HFH{E Serial Flash/ROM =¢ SP| ZE 5354 | -
XnSFCS1 8mA) * W15 SPI master #2ERE > AREEEL R AT LAsAE A EIRE GPIO (GPIO-C4) »
ERF GPIO-C4  Fyifis ATIAE
B xtest[2: 1A ZE A 01b AREAE reset FHEANG & 5 &) pull-high -
XSCK 10 SPI 51k
(8mA) | MR Z RS IRF AR Y > F2UE4E Serial Flash/ROM = SPI ZEE (# ] -

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

RA8873ML4N

M & 110 W fr =R OBH
* ISR SPI master [ 58 AE o AR BL Rz 7T DA #E AR SUA B & GPIO
(GPIO-C0); k5% GPIO-CO #i ATHAE -
it A
Single f&5: Serial Flash/ROM =k SPI ZE&F g A E R - ¥f RA8873M [ = [t
XMOSI 10 B L ’ (e 1 Serial flash DMA
(XSI00) (8mA) Dual f&=: LRI Ry S ) ek 540 (SI00) - HETIAE HAETE Seria
A -
*415 SPI master 1) [EI #2588 - A EE Ith Bl i 7T DL A2 K & K GPIO
(GPIO-C1); B3 GPIO-C1 iy ATHAE -
T AR H
Single f&=: Serial Flash/ROM &, SPI #5 & - &0k - ¥ RA8873M i & JH:Hl
XMISO 10 m’ﬁ}\ - o o |
(XSIO1) (8mA) Dual f&3: FLRINL Ry kg 41 (SI01) « H3fiAE HAEAE Serial flash DMA
{SEH -
*4NEL SPI master 7T 25 AE o 0 R L M iz o] DA AR A 1 % GPIO
(GPIO-C2) - k3% GPIO-C2 #ij ATHEE °

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

4.4 PWM 7HE (2 Kir)

# W 2 s /0 Ml Az 5t BA

PWM FSeEL 11BN BAE

Pull-high 7SR o] DI RIAARURELEE

BAED R ZERE AR REURINRE » BRI EEE (RESET) Bk A& & i

XPWMO (SIrSA) (& o BAJEERE S A HAS R0F - SRR B i AR -

XPWM 0 gy g n] IE R Fas e E

IR PWM $EERE - FSIEEEL AL 7T DL AR (AR # B GPIO (GPIO-C7) » BieE

GPIO-C7 /Z#ii AThAE BUE Hi % LaRFA -

PWM ERElit 2 / Bk 3 B A CRR R fBgiR)

& XTEST[O] R {KEE firks:

XPWML o] LLlascre Ryt Ho E AR X T €8 (a8 S e AR o8 ik - A H i
XPWM1 10

(XCLK3) | (8ma) | PTLASIE A fEn XPWML 5k » oscillator F5Hk#H =2 SCAN JFLT 8
BT (AR -

 XTESTI0] A7t d -

XPWML Filir b 5 4 2 AR 3 0 A, -

4.5 IR (9 ML)

23 /0 Ml fir 5% 95

ZEEHIEL GPIs (General Purpose Input)
frgErm A (BEY) - WEE pull-up E5[H -

XKIN[4:0] |
XKIN[O] B IIC master 1y XSCL IHEE -
In RA8873M » XKIN [4:1] ¥2 XPDAT ~ GPIO-D FLFHRIfT °
Keypad [K$E8; GPOs (General Purpose Output)
XKOUT[4:0] O Keypad FEFHi{E HPGm R - iz 5 open-drain g (BAGEY)

(2mA) | XKOUTI[0] EF IIC master f{y XSDA IhHEE -
In RA8873M » XKOUT [4:1] ¥2 XPDAT ~ GPIO-D #:FHRIfT -

4.6 LCD BEEMNE (28 #R5%)

W2 E /O Ml A 22 B
B TR A

o S e Lk L ZITBANS =I5
XPCLK | (gray | BRI MAIY TFT JMERRE -
ERE 5 SPLL EEE)EA: -
YVUSYNG o) VSYNC Pulse

(AMA) | s bRk VSYNC A7 mIHY TFT /) iEsRes -
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Character/Graphic TFT LCD Controller

BH A HE 110 M fir 3% 5F
ZKAEEFER R HSYNC AHZAE AT TFT 5 H Rk -
XDE (48A) Pata ﬁﬁﬁ/\ » o

A TFT Jr Y data 55445 data E(5E(S 5% -

LCD ®HE&ErHEREE

#HERZE TFT LCD &RHERHE - RA8873M 1 &Kt 8y 17 &8 5 & DA 7 #%

65K/262K/16.7M €855 {5 FH 3 0] DAAS A [E] Y% € HAH A S ey RGB BB HE-
Rl 247 s TFT /rmE

. 11b 10b 01b 00b
TRTRHEE | Gpioy | (aebity | (sbiy | (2a-bit
XPDAT[0] GPIO-DO/ XKIN[1] BO
XPDAT[1] GPIO-D1/ XKIN[2] B1
XPDAT[2] GPIO-D6/ XKIN[4] | BO B2
XPDAT[3] | GPIO-EO | BO B1 B3
XPDAT[4] | GPIO-E1 | B1 B2 B4
XPDAT[5] | GPIO-E2 | B2 B3 B5
XPDAT[6] | GPIO-E3 | B3 B4 B6
XPDAT[7] | GPIO-E4 | B4 B5 B7
XPDAT[8] GPIO-D2/ XKIN[3] GO
x[zg:g]T ( 4:;3A) XPDAT[9] GPIO-D3/ XKOUT[3] G1

XPDAT[10] | GPIO-E5 | GO GO G2
XPDAT[11] | GPIO-E6 | G1 Gl 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

*SK( ARG BT DL AR =t B GPIO-D/E/F(default) 8% XKIN/XOUT »

w372 18bpp = » ik XPDAT[17:16/8:9/1:0] EiZU=E GPI fE= -
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4.7 WAk ~ EEENEHE (6 MWL)

RA8873ML4N

Character/Graphic TFT LCD Controller

A 2R 110 W iz 8% BA
Crystal #fj A/Clock 1 & A (#%.0aiFig-core clock)
Crystal Oscillator 2\ JEE4F 10MHz ~ 156MHz -

XI | ® XTEST[O]s% R R EALEF - PRI 245N ERRY crystal SERE(ERT - LRIz IE
(XCLK1) BN crystal BRS + ISR LA 4 RABBT3M (IHSHRERYS -
H XTESTI[O]s% Ry = BB iE - PERAZ e 2o E RS MRS 1 B A -
= OSC A2 5 11.0592MHz -
%0 o Crystal B
R B D crystal EEp& T - ML ERZ 3 2 SN0 crystal &S -
EHEWARR
XnRST VOC | b7 i e s 2B SRV BB AN - AN B AR BR A L B B/ VIS 256

OSC HyHFHREES -
IR AR AR
A %E pull down ZE[H

XTESTI[0] ' M E TR BE4E & JRIERE FIRY - (EARZERRIE LM e s% 2 12 2 GND -
0: FEEREE - (SEFIPSHES PLL HFAI -
1. Z8% PLL » &4 5 BSRRi 8 MEE XCLKL ~ XCLK2 ~ XCLK3 #gj A °
i 7 IR

XTEST[2:1] | 00: PR - - _ _
01: 4 SPI master JIfir; %4 ({fFE1F in-system-programming) -
1X: (RE -

4.8 EEIREAEEM

M & 110 M fr &% B
LDO1_CAP12 P LDO #hMEER
LDO2_CAP12 YN LUF BEFHY -

VDD33 P 10 VDD }
3.3V IO A -
VSS P GND
10 Cell/Core ##it -
RSVD = Reserved
R ME LUF B F(H -

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

5. AC/DC %%
5.1 IAEERE
% 51 EREEE
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. BRAZEEERHERHZ A > S SRR PR SR Y - B TR E R 7B RN 4 L -
2. &L e R e PR - (L B R e A BRI nT BE AR — (IR KR 22 » JH 7 % E RAB873MITY & Jiilii K2

HE RIS R M fe) -
5.2 DC %%
% 5-2: DC BEMFRH:
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 (5 3, 3 4
Standby mode Istdby 24 mA (2 3
Suspend mode Isusp 8 mA |5 3
Sleep Mode IsLp 5.6 mA |5 3
Power ramp up time Tramp 35 35 ms  |Vbpsz Ramp up to 3.3V
OSC/PLL
Oscillator Clock Fosc 10 15 MHz |Vbpss=3.3V, if 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time TLock 1024 OSC |&F 2
Vop3z = 3.3V
CPLL Output Clock (CCLK) Freqcck 120 MHz [When enable internal
ISO-8859 font feature
SPLL Output Clock (PCLK) Fregpcik 100 MHz |Vopss= 3.3V
Serial MPU I/F
SPI Input clock Fregxssck | | |50 |MHz |
Input/Output (CMOS 3-state Output pad with Schmitt Trigger Input, Pull-Up/Down)
Input High Voltage Vin 2 3.6 \%
Input Low Voltage ViL -0.3 0.8 \Y,
Output High Voltage VoH 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 \%
Schmitt trigger high to low threshold Vi- 0.8 1.3 \%
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Character/Graphic TFT LCD Controller

Parameter Symbol Min. [Typ. |Max. Unit [Condition
Hysterisis Vhys 200 mV

Input Leakage Current lleak -10 +10 MA

Rise/fall slew rate Slew 15 Vins

& 1: ({# Crystal Oscillator Ff274: B AR E

x oL MA—] vl g
vV v

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

osc A S L N L N N VT N e W

PLL Enable _ [ |
PLL Clock Cut MJTJMTJUTJUTJTJTJTJT

ZF 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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Character/Graphic TFT LCD Controller

6. RiREEEE
6.1 i

RAB873M FHA [EMYZHAE B AR 3 PLL - Z2{1 CPLL 4 CCLK f2{it MPU 71 ~ BTE 5[5 - 48185 (% -
07 DMA SR + MPLL HIIE4E MCLK LIFE{iE45 Buffer RAM (/] © SPLL HIlE4: SCLK #2{it LCD &%
Tt TAEREHIK -

6.1.1 BFARZERE

clk_base

cclk_o 1% MPU
—’—»— cc BTE/Draw/

Font_DMA

clk_base clk_mpll

Buffer RAM

xclk2_i

(xclk2)
Sel_[ExtClk

xclk3_i

6-1

XTESTI[O] #EHIAERHY PLL B2 4 MBHYRR AR E 4= T ZEAYIEAR » 5% € XTEST[0] Ry(REE ALK AT LB
CPLL ~ MPLL ~ SPLL FstZUHAR ~ SCIRASHGAR ~ B Rm i ARAIACE © 52 XTESTI0] Ay firfll
HE4E XCLKL ~ XCLK2 ~ XCLK3 10 Filfir Stz LA ~ BCIRHCHSAR ~ a8 me i ARy AR -
PRI G DA T fRf:

) Color depth = 16bpp:

Freq mcik 2 Freq ccik 2 Freqscik * 1.5
) Color depth = 24bpp:

Freq mcik 2 Freq ccik 2 Freq scik * 2
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Character/Graphic TFT LCD Controller

6.1.2 PLL E&5E
h
Fir LML) 5] PFD ] Charge Pump || Vo) LE —-’EL“—D'—'T
FLLOIV_M J [ 2

L/{N+1)

6
A

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

B PLL SEARARES » SRR ] LUE B LU N & {743 PLLDIVM ~ PLLDIVN ~ PLLDIVK © #i AR A AT

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

XCLK =

2XPLLDIVK
P E
i PLLDIVM :0or1
i.  PLLDIVN[5:0] : 1~63 (minimum=1)
i.  PLLDIVK[1:0] : 0~3
i

1. CUATE PLL #5054 fE {0k PLL S8 -
2. 1£ REG[05h] ~ REG[OAN] #if5iif% - PLL AT 30us RS EIARE o ApRsh ! -
3. #; A OSC JE% Fin 81 PLLDIVM DL E/F &1L I L -
10MHz < Fin <15MHz
&
10MHz <™ 40MHz

PLLDIVM —
2

4. pyEsfssE Fvco= ZPE% x (PLLDIVN +1) pER AT, 250 MHz 1f: H./)\7s 500MHz «

i.e,

250MHz < Fvco < 500MHz
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LL OSC Fin 10MHz HJE T > fiKid Panel Size XvNAE] > 552 LU E#(E -

Table 6-1

Panel Size 640x480 800x480
REG[05h] 08h 08h
REG[06h] 27h 2Fh
REG[07h] 06h 06h
REG[08h] 27h 2Fh
REG[09h] 06h 06h
REG[0Ah] 27h 2Fh

SCLK = 25Mhz SCLK = 30Mhz
SETEE CCLK= 50Mhz CCLK= 60Mhz

MCLK=50Mhz MCLK=60Mhz

Note: F[% a4 EHTEESEZEIER Panel
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6.2 EE

6.2.1 SMFEEATT
RAB873M Fy 1[4 NI &R IR L vl DL AN BB B AR IE. (KRB EHE) DUEERRIEIZEAL - SNETEE B RS0
JEf/VH 256 OSC EffREHA » A Gl ol BE AEE NG -

1E{# H RA8873M ¥ » MPU FEZ% 50 HERY status #7725 bit [1]-operation mode status bit - iZ# 7] LUFEE
RAB873M Z G LRI FIRAE

AnRST

escom[ | TN TULLUUUUULUL

» 256 clocks —— ‘

Figure 6-3 : JMBEEFTFHEAN 256 OSC BEH

[ Power ON ]

Inhibit Mode

Check Status
REG bit 1

[RA8873M operation ]

Figure 6-4 : Bat%%{HH RASS73M WS Status REG bit 1 JR&E
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7. Ei%mS
7.1 [E#ETE

RA8873M #2 i ifi %1 - 72 s 1 i (ex. 8080/6800 % %Iy MPU ) [fi) £ & 41l 3 #2¢ it /1 i (ex. 1IC,
3-wire/4-wireSPI) - MPU rE ZUR&Hy XPS[2:0] 572 - &%t B flEl 20 By mT DL ple PLIE (8] 25 1y 07 =X 6
RAB873M - (fi i {7as PLELERG (7 HU ] DA EF (7 28 ZE 1 2] » AAAR | > MIPI DBI-2 type A JR{DUFA SIS 3 P20
6800 %51 MPU 7

E——‘_;_L‘ -

BRTELREFIYL A FSFIEAREE R 8-bit - HIfE MPU Ti/& K 16bit JRELILE - 415 MPU
TR 16bit > F 7 a5 VR R 2402 LSB (XDB[7:0]) 8-bit - {HE Memory Data Port (REG[04h])
fFasbRoh « &M Memory Data Port (REG[04h]) #7252/ [F]IKF2:7% host interface type bit (REG[01h],
bit[0]) 7725 - % host interface type bit (REG[01h], bit[0]) {7 2s3% =R 16-bit &/ » FEEC RS BRI &
L% 16bit T R ey (REG[OLh], bit[0]) &k 8bit 5 & HIISC iR AG B S RE f 8-bit -

£ 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) I1IC

FHOG EGFasi )70k - B —F{Hix “Address Write” ek E & {Fasfiril - T—2 H@# “Data
Read/Write” (0457 » iE Bt o] DURHE E VB RHE T 7 28 BGOSR 5 A BGERL - WS MU & REE =Y
BIfEMNE EE XS FEfLhL - BEEERAILR A g B8 me ; AR EEENEFNEEZFERE
Memory Data Port (REG[04h]) » Ei{7firhl- A& G &G h0 - (H/2 AL IRAS RS il & BB - WIS TR
(B E > BT DS E R G YR H ST RS F S R A TN SRS R A kLR E B

B -

711 EESHRBEA

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

7.1.2 EfFESEEEL

1. 35 AERHE T {E 23 fikbits 7-0 -
2. EEEFEER -
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RAIO"

SERERA

RA8873M A & (& LAY J7 74 P DUE R Bl G &R AGCIERSH -

1. BABEGER Ao E TIFRE -

2. BEEHGHEIUE AL REG[SFh]~REG[62h] -

3. %1 Memory Data Port Register (REG[04h]) SEpkArHEERTE °

4. HTIFRETAER - SEERF A Memory Data Port #& 5 B ZIIECIEAGALIE -

7.1.3

7.2 WFI 1%

7.2.1  WFEFEHNE
8080 £ 6800 %511y MPU 1\ i f#4R[E - H2%E 7-1 HifE 7-2 -

8080 MPU

RA8873M

A0

A1-A7/A1-A15
Decoder
IORQ

DB[0-7)/DB{[0-15]

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

XA0

XnCS

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

XPS[2:0] —‘

B 7-1:8080 MPU Interface

6800 MPU RA8873M
20 = XA0
A1-A7/A1-A15¢
VMA|
XPS[2:0]

DB[0-7]/DB[0-15]

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

EN B XnRD(XEN) 01x
RIW - XnWR(XRNW)
“RES = XnRST
“WAIT - XnWAIT
INT - XnINTR
B 7-2: 6800 MPU Interface
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7.2.2 W3 E4%E0w 1 h
AR PP E 2 AR 8080 2 6800 7 H]

8080 — 8/16-bit Interface

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

«—— tcyes >
XnWR, XnRD i
nWR, Xn k.

< tces >

—_ toHs [|—
tpss—>

XDB[7:0]
(Write)

<«— taccs <— lons —¥|
XDB[7:0]
(Read)

B 7-3: 8080 Waveform

%< 7-2:8080 MPU I/F Timing

Rating .
Symbol Parameter Nin. Mo, Unit Symbol
tcves Cycle time 50 -- ns
tces Strobe Pulse width 20 -- ns
tass Address setup time 0 -- ns
tams Address hold time 10 -- ns ) _
tc is one system clock period:
toss Data setup time 20 -- ns tc = 1/SYS_CLK
toHs Data hold time 10 -- ns
taccs Data output access time 0 20 ns
tors Data output hold time 0 20 ns
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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~ tAC06_> 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

ORI B A\ SR E R R - WIS XnWait AR S EINIEE - S B EIR A9 R A
7Y 5 (B Z SRR - A0F0A R XnWait ] - 30 H S B R E AR sinvEs - e A &R
RAHTIRES ARSI L - SRR AN E S 5E 75 B B 76 -

HZAE XnCS, XnRD_EN, XnWR_RnW Jil F/NEZR - Bt LUFZD MPU B2 RA8873M &g Fiy+iE -
WA A A BE 4R P2 MPU BT RAB873M L B &R HY R EF /N 20em o 55 Ah i R A
XnCS,XnRD_EN,XnWR_RnW,XA0 | F~10Kohm $gFE[H -
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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 BRI 1%
7.3.1 3-wire SPI
MPU RA8873M
VDD
(- XPS[2]
XPS[1]
g XPS[0]
ZCs »| XDB[4] XnSCS
SDA [« »  XDBI[5] (XSSD)
SCK »|  XDB[7] (XSSCL)

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

RA8873MIE (L —(ESPIfLE (Slave) %Iz > SPI & HH&L H ZEHE4R (XnSCS) ~ S5 {E#IEARE: (XSSCL)
DUR ER B Fobi AJigiH4s (XSSD) Fr4HRHT - & XnSCS ZEERE » XSSCL 2 H FZEHIE (Master)
FrEEEIAY - FIZKR98H XSSD WY(E5% « (EF SPI (TN - B EERAYE— (L T4Hf MSB 2 Bits
B DAEE B AT EE RS S A SURARREA T R AV - FE 8RRV 2T > XnSCS 24
IS — B ARFHEREAIRAS - ERMERAS R -

ESPI {EHEDIER B AR (& 7-9- B 7-11) » LIFEERAIE2MT4H /A SPI #y XSSD Hilfir »
% (Master) el 2t tss AERL « &SPl TEHRBEAL T/ ERHEIUSZEY - B2 T4 R
F=HRA8873M FISPI 1i£J& (Slave) ¥HIZstE#EXSSCL HYEI{FiEESDA {#i% % 13 (Master) #2423
I - 55275 lE 7-8 ~ [@ 7-10 AYERHH - XSSCL i K TAFM## Sy 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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DUFBE B IR . 3-Wire SPI 7 HIAIHS 4R -

2
“«—>
XDB[4](XnSCS)
] 2 3 4 5i6 7 8 1 2 3 4 5 6 7
) A
XDB[7] (XSCL)
XDB[5](XSDA)
XDB[4](XnSCS) \
) t4 e 5 R
XDB[7] (XSCL) '
XDB[5](XSDA)

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

2 7-4 : 3-wire SPI I/F Timing

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising
ta edge of SCL 1/2 t2 -- ns
CS hold time from rising
ts edge of SCL 1/2 t2 -- ns
Data setup time to
s rising edge of SCL 5 - ns
Data hold time from
5 rising edge of SCL 5 - ns
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 71 L 3-wire SPI fpEAEDL - HE—RNEIRZERME9E - £ 3-wire SPI 71 - #E [y XSSD
EIRHREFERHEIE ELIEE(Slave) /| E%(Master) B H]5EE) - ££ 4-wire SPI JpEiT > XSSD (5552
REWYIE 5 By XSSDI Bl XSSDO {Z%% - XSSDI 21 SPI master EEEhAYE R ; XSSDO HIZEKH
SPI {itJ& (Slave) ImHyE R - BIATEEVERHHE » 2% @ 7-14~[E 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) ‘%

|_1 ﬂ RG_AT/ L

MEM_DAT

XDB[5](XSSDO) '-\. /

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

FROM RA8873M TO MPU WR# O0:WRITE, 1:READ

7

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
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DUFBE R B R . 4-Wire SPI 7 HIFIHS RS -

t2

>
<

XDB[4](XnSCS)

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

MSB

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

XDB[7] (XSCL)

h
v
V'S
v

|/

t6

XDB[6](XSDI)

XDB[5](XSDO) <

B 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 lICIF

MPU VDD RA8873M

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

VDD VDD _g""— XDBI[5](XIICA[5])

L
1KQ~10KQ % ’_:K"_ XDB[4](XICA[4])

o XDB[3](XIICA[3])

N XDB[2](XIICA[2])
S XDB[1](XIICA[1])
I T e XDB[0](XIICA[0])

SDA |4 XDB[6] (XSSDA)

SCK + > XDB[7] (XSSCL)

R

IICA[5:0]
BIT5 BIT4 BIT3 BIT2 BIT1 BITO
XIICA[5] | XIICA[4] [ XICA[3] | XIICA[2] | XIICA[1] | XIICA[O]
7-19 : The MPU Interface Diagram of 1IC

IC fMiEiH XSSCL 81 XSSDA RIEEEHIEMHHRATALR - AHANEEER IC S0 - IC AT {8
iyt 245 1IC (19 Spec HHEEMLE (Slave) Kifirkk - fil6 (Efiyt{t# RA8873M /Y IIC device ID -
BETRARL (BATTRE A0 (AEEHNER - & AO= 1 (RFE FARHEE B EREY & A0=0 Bms/
IREEIEHA- 25 C PEWHE EHVEIIN MSB6 7t (JLA7bit) BIRAB873M fidevice ID 4[] RABBT3M
BIIC 7% (Slave) HtEr@hfE -

RA8873M ML E fir'E (Device ID) ZE R EZ ALY - 5% & vl DLE XICA[5:0[/XDB[5:0] K 5EHL °
RA8873M H4 FEFEIAMER > 73hlk: THERE A, ~ TIRREEN , - TERE A, B TERGE B -
FEARISE R A0 Kz WR L TATE%E » sf4lilERH » 52% [E 7-20~F 7-23 -
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XDB[7](XSSCL)

XDB[6](XSSDA)

REG_DAT/
MEM_DAT

R
I:I FROM RA8873M TO MPU

FROM MPU TO RA8873M A0 0:COMMAND/STATUS 1:Data
WR# O0:WRITE, 1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

7-20 : Data Write on |IC-Bus

START STOP
i 1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 "7
XDB[7](XSSCL) : :
I
I
| | _ )
F\ ‘ I
XDB[6](XSSDA) : l Ak |
| I “’z'-." \Q 0 :
| |
ls | 11 | Rrec_DAT/ _ LP !
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 IIC-Bus

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

XDB[7](XSSCL) | ! |
L |
| - -~ 1
XDB[6](XSSDA) : \ ‘
\

S

REG_NO

|
i

f
LS|
Y
I:I FROM RA8873M TO MPU

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

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-22 : CMD Write on IIC-Bus
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| s J | o | STUS_DAT

WR# O0:WRITE, 1:READ
I:I FROM RA8873M TO MPU

] FROM MPU TO RA8B73M AO 0:COMMAND/STATUS 1:Data

LSB

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-23: Status Read on IIC-Bus

PUTEE B ARG 1C S MHEIRE A -

XDB[7](XSCL)

XDB[6](XSDA) —

r' N
v
r' S
v

XDB[7] (XSCL)

XDB[6](XSDA)

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 BRERERARE

741 FREEESHIT (Opacity) HVEIAERL (RGB)
8-bit MPU, 1bpp mode (&}

Order | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Pz Ps Ps P4 Ps3 P32 Pi Po
Pis P14 Pis P> P Pio Po Ps
Pas P2 P2 P20 Pio Pig P17 P
Pa P30 P2o Pas P27 P2s P2s P2
P39 P3s P37 P3s Pss P34 P33 P,
Pz Pas Pas Py Pz P, Py P

|| [(WN(F-

o g a(E e dt BTE Ay REIIRERE A - (EFILIIRERSEE (Canvas) WVHEEERL 8bpp i - i H AR
£ MPU #2147 8bits &} - fER ABOERSERIE - F{EH BTE G iREIIsEIRRE AR Z R BURE (& -

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
RO7 ROG ROS GO7 GOG GOS BO7 BOG
R17 R16 R15 G17 G16 Gls B17 B16
R27 R26 st G27 G26 GZS B27 BZG
R37 R36 R35 (337 (336 G35 B37 B36
R47 R46 R45 G47 G46 G45 B47 B46
R57 RSG RSS G57 G56 G55 BS7 856

OB |WIN|(F

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 G()4 G03 G02 Bo7 BQG B05 B04 B03

o0~ |(w
2
P
2
"o
2
o
2
S
2
o
G)
S
G)
"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 (%R}

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l1 | Bitl10 | 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, Pe 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, Py P1o P Ps
3 n/a n/a n/a n/a n/a n/a n/a n/a Pos Py, P, P2o Pio Pis P17 P16
4 n/a n/a n/a n/a n/a n/a n/a n/a Pa; P30 ) Pog Py, P Pys P2y
5 n/a n/a n/a n/a n/a n/a n/a n/a P39 P33 P37 Pge P35 P34 P33 P3z
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 g E(EThEE RS BTE (Y@ IREIIRE(EA] - i I OHECE JEHE Fy 8bpp (5 » MRS A~ AR
P32 8bits Eit} - REHY LIERE LR AROREMGECEREIREOGREMIRE 8 - DULF AR - f£8
R AR - SEECRIRRIDREN H s e AR Bk -

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Pis P14 Pi3 P12 P11 P10 Py Ps Pz Ps Ps Py Ps3 P2 Py Po

P31 P3o P29 Pas P27 P26 P2s P24 P23 P2 P2 P2o Pio Pig Pi7 Pis
Paz Pas Pas Paa Pas P2 Pa Pao P3o P3s P37 Pss Pss P34 P33 P32
Pes Ps> Ps1 Pso Pso Psg Ps; Pse Pss Ps4 Pss Ps, Ps; Pso Pao Pas
P79 Ps P77 P7s Pz P74 P73 Pz, P71 P70 Peo Pes Pe7 Pes Pes Pea
Pos Pos Pos Po> Po; Pgo Pso Pss Ps7 Pss Pgs Pgs Pgs Ps> Pg1 Pso

OO |WIN(F-

o g E(EThRE PR MG BTE AV RIETHREE A - (/] _REL 16bpp HH(ML - (EEFk 1 3E JEHE (25 fy 16bit 4 -
Hit EREESE TEAE LR A BB OTERLL 16 - DULSERERER S ALER - £HEOEAEE
& > FRECIRREIIREN H s e R ERU R E W BE hE O -

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® | G’ | G® | Go° 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 | nla R,’ Ry® R® | GY | Gf | G° | By B,°
4 n/a n/a n/a n/a n/a n/a n/a n/a R3’ R3® R | G’ | Gf | G&° Bs’ Bs®
5 n/a n/a n/a n/a n/a n/a n/a n/a R’ R4® Ry | G | Gf | GS B,’ B.®
6 n/a n/a n/a n/a n/a n/a n/a n/a Rs’ Rs6 Rs® | G5 | Gsf | Gs° By’ Bs®

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

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

OO | |WIN(F
)
PN
Py
o
)
o
@
MLy
(]
N

o
@
o
o
Fhy
o
o
0
Ly
20
)
=)
0
“en
@
o
Xy
@
o
()]
Kl
jog)
o
)
oy}
o

o g [ -8 16bpp B G AR > B T ECE KE El R 5y 16bpp (1SN o JEHE TR B TR T Ry Bl R R
PREL 2 > DABERRE R BN AGCIRAG - LR BiE SR E (R R R Z3E y 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 /T 2t OSD JEFIMINAE - NILAEENE 4096 forf i BEEY 64 (Fi iR - [ FE TN ®
i R ERURHBA > W HEERRS AT © o HFRAVZEITEE -

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 Gl7 Gle Gls Gl4 Bl7 816 Bls 814
4 (113 0,12 0,11 (110 Rl7 Rls R15 Rl4
5 Gy | G | G° | Gi* | Byl | 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. sLIERE
8.1 Buffer RAM fZ&i28

Buffer RAM #Zi|25(# A bank interleave J5/AHR(HV{FHL Buffer RAM - hffS e 5 #7904 bEL HEh & 5
HY#EHH > RA8873M el = {EECIEEBRAA(H A & A » HAzik/Z 180000h,380000h,580000h » & (i B HEfit
HAR/INE AMB

8.1.1 Buffer RAM #J#1E
Buffer RAM {EiF8& 4 2 B Bl{F L IR A M AR IR L - FEWIR(ER WG S R g HEiT—) - miEE
S TE VI B G HE20E Wit (B B T

1. ¥ Buffer RAM (1, 5185 A #1725 REG[EOh]

2. € Buffer RAM #0728 28, A5 AN Ef7es REG[ELh] -
% E Buffer RAM #1728 REGI[E2h] -~ REGIE3h]J#rfE kg - £EA4EAY Buffer RAM il I FR s ] Ky
15.6us

4. Be4s Buffer RAM W& {LEEHE » 3% E 8172 REG[E4h] bit-0 5 1 -

5. ffE5d REG[E4h] bit0 iIff H %788k 1 » A58 AL 1 BImT Bk wl4a 1L -

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

Buffer RAM attribute ’
REG [EOh] ) 4

Buffer RAM mode EnEEREE
REG [E1h] [E4h]Bit[0]

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

& 8-1

8.2 Buffer RAM &Fl&hkE
i A B B R # A EsC ERS 40 1bpp ~ 8bpp ~ 16bpp ~ 24bpp =2 B A HLEEGER -

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

Addr Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h R,7 R,® R,° G, G,® G,°® B.’ B,° Ro’ Ro® Ro® Go’ G Go® Bo’ Bo®
0002h R37 R36 R35 G37 G36 G35 B37 B36 Rz7 st R25 Gz7 G26 GZ5 BZ7 BZ6
0004h Rs’ Rs® Rs® Gs’ Gs® Gs® Bs’ Bs® R4’ R.® R4 G’ G4° G4° B4’ B,®
0006h | Ry R/ R G/’ G G | B | Bf | R’ | R® | R | G’ | Ge° | G¢® | Be’ | Be®
0008h Ry’ Rg® Ry Gy’ Gg® Gg° By’ Bo® Rg’ Rg® Rg® Gg’ Ggb Gg® Bg’ Bg®
000Ah | Ri’ R1.5 Ri.° G’ Gu,® Gi1:® | B’ | Bi® | Rio’ | Rio® | Rio® | Gio” | Gic® | Gio® | Bio” | 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 | Bit14 | Bit13 | Bit12 | Bitll | Bit1l0 | 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’ Ge® G¢® 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

*|t 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. BURERHERE

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 f Buffern, n & 3
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RAIO"

10. LCD Mm@
RA8873M H A ¥4 LCD 4 &2 Buffer RAM iy EL 4% {E7la » i AR~ EL (0 )7€ i [E £ 800x480 @ 16bpp TFT- 1
TEfEHTRE 640480 T i A Fy 24 bits f17%€ » RGB % H 1y &5 HI/E 24bpp (RGB 8:8:8) - [fif RGB 3:3:2 £l RGB
5:6:5 &L [y 8/16bpp % 24bpp i -

10.1 LCD PAIfir¥fpE

BLThRE 2 REG[O1h] bit 4-3 ZRRFZEAITY

R 44788 TFT M E
- Bifir /1 E
ex 16bpp 18bpp 24bpp
XVSYNC XVSYNC XVSYNC XVSYNC
XHSYNC XHSYNC XHSYNC XHSYNC
XPCLK XPCLK XPCLK XPCLK
XDE XDE XDE XDE
XPDAT[0] GPIO-DO0 / XKIN[1] BO
XPDAT[1] GPIO-D1 / XKIN[2] B1
GPIO-D6 / BO B2
XPDAT[2] XKIN[4]
XPDAT[3] BO B1 B3
XPDAT[4] B1 B2 B4
XPDAT[5] B2 B3 B5
XPDAT[6] B3 B4 B6
XPDAT[7] B4 B5 B7
XPDAT[8] GPIO-D2 / XKIN[3] GO
XPDAT[9] GPIO-D3 / XKOUTI3] 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] GPI0-D4 / XKOUTI1] RO
XPDAT[17] GPIO-D5 / XKOUTI[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 &3 24bit FAIArEL LCD BRI I E

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 1%k 18bit FAIfirBd LCD R ERIf BIFE
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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 &3 16bit FAIArEL LCD BRI I E
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10.2 LCD M5/ EFFFE

A R YIS R S 0 T B o

VPW VND VDH VST

XVSYNC

woe [
XPDATA Ei _________ S W(TEY, -

e N

XHSYNC

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

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

11.1 & (Color Bar) FEHIE
Wl (Color Bar) BTl R AE S HHE Buffer RAM [ - 37 REG[12h] bits=1 » T LU (RIS -

LCD Panel Image
(Display Start)

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

Line97 ~Line128 |« R(Ox00), G(OXFF), B(OXFF)
Line 129 ~ Line 160 |«——  R(OXFF), G(0x00), B(0x00)
Line 161 ~ Line 192 |«——  R(OXFF), G(0x00), B(OXFF)
Line 193 ~ Line 224 |«——  R(OXFF), G(OXFF), B(0x00)
Line 225~ Line 256 | R(OXFF), G(OXFF), B(OXFF)

(Repeat from Line 1)

i Last Line

(640x480 Color Bar Example)

11-1: Color Bar Display Test

11.2 FHE
(R E S LCD EEA/IN ] E 2 B HE(2% REG[14h] ~REG[1Fh]) - (i f_I- A] 2635 (& 17 [F 0 R 45 1871
A T R A HERIATE £ES (2% REG[20h] ~REG[29h]) E{AEN ISR [EHISREE » s8R~ EAE S -

11.21 HEFFENEGREEERE
BT ERBEGADN > BEGZAINENR ERERGUE - REREHE T/EHEHRE (2% REG[50N]
~REG[5Eh]) -

1122 BEABERZELREES
JEME (canvas) S ¥HENESEGERLEE - G MEREEBLANE  EEEE (2%
REG[50h] ~REG[55h]) ActsHAE G AN » 3 HE%iE TE e (2% REG[56h] ~REG[SEh]) %K% A
FEEENEGLR -
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Character/Graphic TFT LCD Controller

——— CVS_IMWTH _— >

CVSSA

(AWUL_X, AWUL_Y)

T

AW_HT|

l Active Window

<———————— AW WTH —>

Canvas image

B 11-2

11.23 BErEREES
FEGE LCD &% FEREIS: - THEER P RSB RIRRE - A& EIZ RS -

.

4 ~N "
Set Canvas start address and [ Set Memory Data Write Port }

Canvas image width REGI[04h]
REG[50h] ~ REG[55] =

- J

Write Image to i W
Buffer RAM (Set Active windows upper-left corner )
width, height and color depth for ‘

Write to Buffer RAM Data Write ’
§ REG[56h] ~ REG[5Eh] Y,
‘ End
'd N\ 'd l Y
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 g l N
Set Main window upper-left corner Set panel’s timing parameter
REG[26h] ~ REG[29h] REG[12h] ~ REG[1Fh]
A\ | J +
End

Set Display ON/OFF

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

B 11-3
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Character/Graphic TFT LCD Controller

11.2.4 YPRFEEEBR
FHREE G DB EGEEE K o EHETLUEERE EHEHBYFES (2% REG[20h]
~REG[29h]) ZctIHlE (4 fE s -

MIW
(MISA)
\~\A(MWULX, MWULY)
o _ 4 A
et Main window related registe
(HDWR)
to switch display image
l (VDHR)
( ) MISA) fe==——"" e MWULX, MWULY
Set Main window start address | | T TT---- N : :
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
( o ) (MISA) & MIVY
Set Main window color depth (MWULX, MWULY)
REG[10h] Bit [3:2]
& J
Buffer RAM
E 11-4

11.3 EFE (PIP) ti&
RAB873M fE LM o] AISZ IR EE T e - SEhERE A SIREREVIEUR - EhERefeftE M
FHHEESS RN AR ERERS LB EAE G &R - REFETE 1 WEfE 2 Z2EHEA EETHE
1R — e EETE 2 H/E L -
=P EGEN AN E R 7 REG[2Ah] ~ REG[3Bh] 1 REG[11h] f5Ey - HEE 1 BETE 2 1
LA EAVE {745 - fRIZ REG[10h] Bit[4] #5E5# REG [2Ah ~3Bh] j2& & 1 s 2 HE IS8
MFERE A (EThRE LR Sea e b R AR 2% - T ERE A NARIA L BT EEKP L2 4 &
2o REHMATERR 1 fRiFme -
£ & REG[12h] Bit3 VDIR = 1 - PIP 1 ~ @R « SO Erali & v 5 B 2ERE -
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Character/Graphic TFT LCD Controller

11.3.1 SPFE (PIP) RENRE
—(EE P EREVA B N NVEREE T EEGEAUE - ETEEGEE - EPEER XY JEE
FhEREG XY B BhEREOE EPENEEEEEPENESEYER BhE 1 HEPE 2
eI HMHENEFSS - 1 HASE REG[10N] Bit[4] sK#EE4% REG [2Ah ~ 3Bh] 2&E & 1 BZHEPH 2
REISHL -

v

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

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

& J &
4 i N\ 4 l N\
Set select ggr;irggélejtzlPl or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[39h]
& J & J
4 ¢ N\ 4 l N\

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]

v

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

B 11-5
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Character/Graphic TFT LCD Controller

(MIW)
(MISA)

N
SN (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

1132 E¥E (PIP) RERNMIEEETE (PIP) BHIE
H P B S B3 E PWDULX Bt PWDULY A€ S S0 [l B R B - M4 EI3%E PISA ~ PIW
PWIULX ~ PWIULY w[DIH &R EE G E - S A N g EELREhEGER - EZ R
RV O R E = P P A E G -
NEAE TR R R B EE B B EEE T HE N E P EE G E AR A E A E
RS -
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Character/Graphic TFT LCD Controller

(MISA)
N
(. (MWULX, MWULY)
N (HDWR)
.\'
AN
' (PWDULX, PWDULY) I '
‘T l 1
Main Window + PIP window Main Window + PIP window
(Setting ) (Setting
Main Window + PIP window Main Window + PIP window
(Setting ) (Setting
(PISA2) (BIW2)
(PWIULX5, PWIULY5)
v
Main Window + PIP window
(Setting PISA2, PIW2, PWIULX5, PWIULY5)

Buffer RAM
B 11-7

11.4 helEagE sy

RER sy BRas R T =UE e - A2 A B BT - i ECERE T RIEGR MR T - el rhRe
A TRCEIRT S 90° B 180° HefE G - ¥ B AR MmAIERY - [N K hel £ S EERE AL 1] Se ity - heiErh
REXBUESER ASLIEHE TR e ERR (275 REG[02h] bit 2-1) » fE35C% 5 [ai (i FHREAS SE R e s D AE R A
SERCHERS AT
B TIRETRAV R /A S - SRS S FIRERR AR IhRE - INIEH(E A RSB © ST ERCBER A
R S S 2 T 7 25(275 REG[02h] bit 2-1) « FER50% 7 [Hi o FIBEHG 5E IO D RE R e Se e i FELAT -
£ % REG[12h] Bit3 VDIR =1 - PIP 5% ~ BT  SClrinalse & o B Eh2kae -
REG[02h] bit 2-1 $2{t E w5y ARVECRAR 7 md] (RIEftaa@EE=EM)

00b: Z£>5 A4k E>F (#F)4a(HE)

01b: H5>7 #4& > (OKFHEE)

10b: E>F 2% ZE>4 (A4 heds 90 i H K- F-EiE)

11b: >k 2% >4 (A725EE 907)
fRiZ REG[12h] bit 3 (VDIR) A= 4 HAY LR -

RAIO TECHNOLOGY INC. 62/239 www.raio.com.tw



RAIO" RA8873ML4N
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BB ARFE AT

= If VDIR (REG[12h] bit 3)==0
s E REG[02h]bit 2-1 %5 00b - HEFRER ABEGERHELRIGAGE LT » B DEREGEG: -

#E REG[02h]bit 2-1 £ 01b - FoRE ABHGERHEG EIZZZMERIE B2 - NILBURAYE G g 2 /K- P 5is -
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Character/Graphic TFT LCD Controller

a2 E REG[02h]bit 2-1 £ 10b - Fors ARG ERHE L8] FARRIEERA - NELBURIE Gkt 2R A e 90°
FEZKP- R -
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= If VDIR (REG[12h] bit 3) ==
#E REG[02h]bit 2-1 %5 00b - & B~ T &

/

CE? S R
_ Al

11-14
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#E REG[02h]bit 2-1 5 10b - BURHYENGR 2 [ 72 i 90 -

11-15

a e REG[02h]bit 2-1 5 11b - HURIEISEZ T IE:

11-16
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Character/Graphic TFT LCD Controller

11.5 BAFEEES

11.5.1 Panel Size 640x480,
R By 640X480 fY Panel Size,H OSC Fin = 10Mhz, 2% 5 1.67M & » [E & firil-4E£ 180000h » X5

firhik-AF 580000h - Thae fs LCD 4t FREURIE GEL T -

I’ N v
REG[05h] = 08h REG[20h] ~REG[23] REG[02h] ~REG[03] REG[50h] ~REG[53h] =img_str1
=img_sir1 =font foreground color v
REG[06h] = 13h ¥ v [ REG[54n] ~REGI55h =640 |
‘REG[24h] ~REG[25h]= 480 ‘ REG[05h] ~REG[07] 3
REG[07h] = 04h =font background color | REG[56h] ~REG[59h] =0 |
- REG[26h] ~REG[29] = 0 ‘ ¥ ¥
REG[OST = 13 ‘ E | Regicch=son | | REG[5AN] ~REG[5BN] =640 |
v v
REG[09N] = 04h REG[50h] ~REG[53N] | REG[01h] = 00h | | REG[5CH ~REG[5DN] =480 |
=img_str1 v )
REG[OAN] = 13h REG[02h] = 80h REG[5ER] = 02h
; v v
- REG[54h] ~REG[55h]= 800 ‘
REG[01N] = 80N ‘ . [ Recosnj=oon | | REG[B3N] ~REG[B6N] = font xy |
v v
- REG[O- - REG[56h] ~REG[59h] = 0 | REGEEn=08h | | REG[CDH] = 40h |
N v v v
it ‘REG[5Ah] ~REGI5Bh]= 640 ‘ REGI5Fh] ~REGI62] | REG[03h] = 04h |
_ v
REGIEON] = 28h v =img_str3 |

‘REG[5Ch] ~REG[5Dh] = 480‘ v MPU WRITE CMD 04h |

REGIE 1N = 031 . | MPUWRITECMD 04n |

]
v
| REG[5EN = 02h |
REGI[E2h] = FFh 3 Check busy
‘ MPU WRITE CMD 04h ‘ *
]

REG[E3n] = 00h

| Wiite CGRAM Font code

Write CGRAM

REGIE4h] = 01h @ initial data
rF s

REG[10h] = 08h

Write image CriGteR?nMadata Color depth = 1.67M color
RECTar = 40n data Panel Size = 640x480
|REG[14h]=[15h]:640 | Check all image REG[DBh] ~ REG[DEh] Img_str1 = 180000h
v data write final =img_str3 Img_str2 = 380000n
|REG[1Ah]=[1Bh 1=480 | Img_str3 = 580000h

Figure 11-17
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11.5.2  Panel Size 800x480,
A B 800X480 1] Panel Size, OSC Fin = 10Mhz, 1% & 65K & » [E{&{irik#F 180000h » S FAir

HiE{E 580000h - LAAEfy LCD Hifg EEUREN R BT -

N R v

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

REG[06h] = 0Bh v ¥ | REG[54n] ~REG[55h] =800 |
‘REG[24h]=REG[25h]:480 ‘ REG[05h] ~REG[0T] s

REG[07h] = 02 =font background color | REG[56h] ~REG[59h] =0 |
- REG[26h] ~REG[20h] = 0 ‘ v v

REG[OST = 0Bh ‘ E | Rrecicch=soh | | REG[5AN ~REGISBN] =800 |
v

REG[09h] = 02 REG[50n] ~REG[53M] | REGI01h]= 00N | | REGI5CH ~REGI5DN] =480 |
= img_str1 v v

REG[0AN] = 0Bh 3 | Recio2n=s8on | | REGISE] = 01h |
- REG[54h] ~REG[55h]= 800 ‘ v v

REG[01h] = 80N ‘ ' | ReEciosn=oon | | REG[63h] ~REGIB6h] = font xy |

v

]
heck REG[01 h.

‘REG[SGh] ~REG[50h] = 0 ‘

[ RecpEn=osh | | | REGICDH] = 40h |
N v v v
Bt ‘REG[SAh] ~REG[5Bh]= 800 ‘ REG[5Fh] ~REG[62] | REG[03h] = 04h |
_ ¥
REG[EO] = 28h v =img_str3
‘REG[SCh] ~REG[5Dh] = 480‘ v | MPU WRITE CMD 04h |

REGIETh] = 03h ; | MPUWRITE CMD 04|

]
v
| REG[5EN =01h |
REG[E2H] = FFh 3 Check busy
‘ MPU WRITE CMD 04h ‘ *
]

REG[E3h] = 00h

T | write CGRAM Font code

REGIE4h] = 01h @ initial data
F 3

REG[10h] = 04h

CGRAM data

Write image
9 rite fina

REG[12h] = 40h data

Color depth = 65k caolor
Panel Size = 800x480

|REG[14h]=[15h]:800 | Check all Image REG[DBh] ~ REG[DE] Img_str1 = 180000h

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

REG[1ANI~{1Bh 12480 Img_sir3 = 580000h
I— -

Figure 11-18

Note: H% 4 EEFTESZHIEN Panel.
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12. /el e e S [

12.1 B5E/E
RAB873M ik H[EIMFEILIGE - o] LARME A Z-A 0 MPU S3ERVIETY TR AT {E e -3 B SEE] - $Eha
JE [EIEAEEIH[EL L REG[7Bh~7EN] - f5[El/E & Fa@h -8 REG[77h~7Ah] > fi5[E/[EEH . REG[D2h~D4h] > 5
TEafEEl/El REG[76h] Bit5~4 £ 00h » F {2 T 2 FEFAtA=EIT)RE REG[76h]Bit7=1 - Z1F RA8873M FL& (T
JEIE - EEEIEE - EE—PHY - (B A LUEERE REG[76h]Bit6=1 ¥ [EIMUIERHIEIF -

i 1 BB TAERRE (Active Window) P
/B AR E T

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

I |

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

N—
SR
J

Set

the major and minor radius
of a ellipse/circle

REG[77h~7Ah]

A4 v

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

N—

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

A 4

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

. .
minor radluq
. major radius

center

color

A

Set draw ellipse/circle
condition

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

N N YN
——

imajor radius

center

color

B 12-1
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RAIO™
Character/Graphic TFT LCD Controller
12.2 HhgR
RAB873M SZIEREHAIERINAE » (EAE F] EAHTIN MPU SEAVIRT [ EZEIEHRCRIGE - EHIERIIBELN R
SERHERIVIELL REG[7Bh~7Dh] - dh&RAVERSGH-F1E REG[77h~7AN] - gh4RVEAD REG[D2h~D4h] > &0E
REG[76h] Bit5~4 5 O1b DlSewErh«R - HEEIAVHEGRER BV EEE REG[76h] Bit[1:0] » & {EEAEEELAE
REG[76h] Bit7 = 1 > RA8873M i & (/i ] L4& i RERVHRER - HE—20HY > (A3 ] USUEORE B
MRS e L& B0 14 fElE -

2 e ayE VB TAERES (Active Windows) [

T T Hh 4 4 SR AR S
Don’t fill a curve fill a curve
REGJ[76h] bit6=1

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

( Set A REG[76h] bit6=0
the major and minor radius
of a curve
\ REG[77h~7Ah] ) | ‘

Start drawing curve
REG[76h] bit7=1

REG[76h] bit7=1

Start drawing curve }

REG[D2h~D4h] ] [

DECP =01 DECP =10
\ 4 minor radiusi @
Set draw curve condition é _major radius major radius

[ Set the color ofacurve} [

REG[76h] bit5=0,bit4=1 center
/ color color
DECP =00 DECP =11
Set draw curve part select
REG[76h] bit[1:0](DECP)
B 12-2

12.3 55
RA8873M ZIRFEIAGELTIAE » (HF1# P AIER I MPU BEERTIBIY T 2RI K - s EsE AL L
& REG[68h~6Bh] - BUEP&ER I E REG[6Ch~6Fh] - FEFEACEE REG[D2h~D4h] » H{&{Ef5E g3
HIE 246 REG[76h] Bit4=1 - Bit0=0 - iifi H #(sE REG[76h] Bit7 = 1 > f/&# RA8873M & {EJiE F4gH
HENFETY - S0 A AT DU MIE RSN REG[76h] Bite = 1 -

£ SEPARAG A B B R AL BRI TR REN -
N H R AR A AL
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Set start point of a squar

Character/Graphic TFT LCD Controller
REG[68h~6Bh] I

Don'’ t fill a square }

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

Setend point of a square
REG[6Ch~6Fh]
[ REG[76h] bit5=1, hit4= }

12-3 : Geometric Pattern Drawing- Draw Rectangle

12.4 &5
RA8873M 7 iz4pELig®d » (EHE T LIEA/DER MPU FHHAZERLR B BRI IIAE o &5 FHEE SR ELRE 46,
REG[68h~6Bh] » Eil&iEL4s sk REG[6Ch~6Fh] » 42 ELE (s REG[D2h~D4h] - /4% E REG[67h] Bitl = 0
FEE Ry t@BULR B - W HERE REG[67h] Bit7 = 1 - JIiJ# RA8873M ki {LJiEl&El (canvas) 4gBispps -

B AR SEE R EEEEAE TAEE (Active windows) [ -
TR R TR

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

Set draw aline
REG[67h] bit1=0

A

~N
Setend point of a line
REG[6Ch~6Fh] X
J
Start drawing line
REG[67h] bit7=1
A N -
Set the color of a line S_tan point End poi
REG[D2h D4h]
J
colo color

End point  Start point

12-4 . Geometric Pattern Drawing- Draw Line
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12.5 =&l
RA8873M T4l =i - (EAE P LAEH/ P& MPU BEHER G = A - KHEE =APAE 1
REG[68h~6Bh] - % 2 REG[6Ch~6Fh] - #L 3 REG[70h~73h] EigfHts REG[D2h~D4h] » fx1% (1% EiaslE
B =4I REG[67h] Bitl = 1 3 H#5E REG[67h] Bit7 = 1 » JI§J# RA8873M & 1fiElE (canvas) 4=
A - EE—PRY > (ERE = AR EIF REG[67h] Bits =1 -

. G 1% 2 B 3 WA TETRES (Active windows)
THRGE = AR E:

e N
Set point 1 of a triangle
REG[68h~6Ch] Y
\ J N N
i Don' t fill a triangle fill a triangle
s N REG[67h] bit5=0 REG[67h] bit5=1
Set point2 of a triangle J J
REG[6Dh~6fh]
\ J
i A y
e N ) )
. . Start drawing triangle Start drawing triangle
Set point3 of a triangle P o
REG[70h~73h] REG[67h] bit7=1 ) REG[67h] bit7=1 )
\ J
- l N - pointl pointl
Set the color of a triangle
REG[D2h~D4h]
\ l Y,
e N . .
Set draw atriangle point0 color point2  point0 color point2
REG[67h] bitl=1
\ | Y,

12-5: Geometric Pattern Drawing- Draw Triangle

RAIO TECHNOLOGY INC. 721239 WWww.raio.com.tw



RAIO"

RA8873ML4N
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12.6 EIAER

RA8873M SR BB AIEN (L& R AEH V&

fy MPU BBz 4 BB IR - & s e B A RS

B: REG[68h~6Ch] - 45 #i%E5 REG[6Dh~6Fh] » [Bl 4 ETF £ il - & REG[77h~7Ah] » Effz REG[D2h~D4h] »

Rt
TEISHE B e - T

gF 1 (KL X — EE4AEE X) ZEAN
(G5B Y — HLA6RE Y) WEARY
FEARRE LSS A REVVH FAE TAEWIRS (Active windows) ©

22

NG HE AR AR E!

(2*EH#f-F1&€(major radius)+ 1)
(2*45#H (minor radius) + 1)

(e EUIE Ry [El 4B REG[76h] Bit5~4 £ 11b » ifi H 274 REG[76h] Bit7 = 1 » /i RA8873M j&&r
3 o (F ] DL B TIAE REG[76h] Bit6 = 1 -

REG[68h~6Ch]

[ Set start point of a circle squarﬂ

( I

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

~N

|

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

J

\4

Set draw acircle square
REG[76h] bit5=1, bit4=1

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

Circle corner

4 N

. Set . Start drawing circle square

the major and minor radius REG[76h] bit7=1
of a circle
q REG[77h~7Ah] ) Start point
J, @ minor radlu
e N major dIUS
Set the color of a circle square

REG[D2h~D4h]

- i J
color

p ~ T End pomt

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

v

Start point

-

L

color End point

Circle corner

12-6 : Geometric Pattern Drawing- Draw Circle-Square
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13. ESREm5[% (BTE)

RA8873M Pyt 2D bR {H S [2(BTE) » A DUENE SR {FEHTECR - (15 /C bR BRI & FLb i (i
1 RAB873M Ky BTE #fG n] DIe T HE# 2R - iS5 ] AL MPU BYREF? - INILIS =132 5 BTE
HIER(EBLTNRE -

FEGEH] BTE ThAe Z A1 - (A H B IE EHY BTE R - BIFMRIE LAVEIL - 35253 13-1 #jt ROP
iy BTE #:(F - [NIERIFREIRIIER] > NILH% 16 FOEHHEIE (ROP) - IS BE A Im i H #yim ] DL (it %
FEHY ROP 4l & - &84 & BTE DORERDEHHRF - (EFHE AT LIZEIA FERIER - 552 SR E=ERIHIL -

(EFE R DAE A feds BTE [ChkeRSREERS -PEREESY BTE SUTIRN » 4150 FEZEHL BTE AREE A DAH
BTE_CTRLO (REG[90h]) Bit4 S¢/ZiREE {7as (STSR) Bit3 152  S5—Fd /5% > (A o] A &b fs - -
EARERG PET INTHE AR PR Y 745 & REG[OCh] HEsRHEUR - MEFASERES L INT# QRS EE
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?S?;]BE?;[?A] 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 )

22
1. 1£ ROP IjjgE » SO: 25 0 HyEk} - S1: AR 1 V&KL - D HWImHYER -
2. For pattern fill functions, the source data indicates the pattern data -

Bil:
W5 ROP IHEEREE B Ch > JEE H 1 &kt D=2/ 0 AYERl (D=S0)
W ROP INEERLE By Eh > TR HiNiE Rl D=S0 + S1
W ROP INEERLE Fy 2h » T HiNiE Rl D= ~S0 - S1
W ROP INEERLE By Ah o FBIEE Hii &t D= 20JE 1 AY&RHD=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 2 BTE #B4Ar BHE
ROP SO/S1/D ] D% g iR AT AT AC AL (it - FEREHE ROP THAERT » WS IS & A HR /K TR e AR
e -
1. SO FYfrH-E7 7725 2 REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]
2. S1 [N h-BT{755 £[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

3. D ffrh- 725 2 REG [A7h], REG[ASh], REG[A%h], REG[AAh], REG [ABh], REG[ACH],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 R FAEMEETERE (Color Palette RAM)
RABB73M UG (Al » EHRELHE 8 LTAATIRA (alpha blend) THEE - SKHIZS G
(ST T DA S E B (17 (real color) (%[ 13-1) » i RABST3M JHEIEISA S5 8 13-2 - (I HIEY)
I EEE B A EC B A H oI i 13-3 JifZHE -

12 bit

R B
4 bit 4 bit 4 bit

64

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

RAIO TECHNOLOGY INC. 771239 WWww.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

13.3BTE #/E
13.3.1 &EEMERIEN MPU RA
={E MPU 55 A B RIEGCERR P RYZHRE AT DAGE & EMT (ROP) HYHR(E » BTE #2{t 16 18 ROP HY#E(E - EiE
i BTE 5445 ABR 2 HAVC ERENs » gaaRmehEs

13.3.2 EEyeMRiErELiREER
SIERE RS E LAY ThAE o DI4E S 16 fEYEH (ROP) #21F » HY R EEEREER -

13.3.3 JEFSHEW
FEFSE S BTE $H¥HEEN BV RS TR 5= (I -

13.3.4 [EIFEW
E(HEE SIS T BTE B [ 8X8/16X16 = IMERE (pattern) o

13.3.5 &&& Chroma Key HERE
B (HEREREISEN BTE EIBHE - 8X8/16X16 X MELE - [H2 & 2EtE (pattern) HVBHOE AT E

ARASE L (key color) » AR EIRYE ARG A G E ¥ - MBH#E e E/E BTE i (0EiFes » S8
A VM (ROP)FEAE -

13.3.6 &5& Chroma Key Y MPU B A
(B HRE SR &k £ ] Buffer RAM &8 & i EFEIRAVAIE O (S0) BRIBIE SRS (key
color) - A HYimAEC iR AS BRRIL A &4 B i - A (Key color) #iazEfE BTE &R EOEfFa © A
IHREASCHREME (ROP) #2(E -

13.3.7 &4 Chroma Key WL gAML
DR 77 ) 8 SRR R (o AR H VB REETE Buffer RAM _EREIRVIEI - E2EE R 0
(SO)E i e (key color) » HIIH AR ASE RN SR - MBI EERIE BTE HREOEFES - A
THREAR ST (ROP)FRTE -

13.3.8 EEEK
TE (BRI R Pl A F B e BRI £y 8/16/24 bpp 2 EEEHE -
AIFERHOF R 17 > JI BTE BrEg# ARG > FIREAREEATROEFET -
AIFERHOFR F°0” » JI| BTE g R HFRENRECSROYFESEF -
W RBEPFPEGE - EACRER R0 - I B AV IS RAVAIBE RN S o -
2 fmE S EREE RUAHIIRE » AIRAE R FH (DSh~D7h) Rl AH[EIRE -
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13.3.9 EEREOPHEREER
E(ETHRE R O TR AR T AV B L RDRIE SRR 8/16/24 bpp B g ARERHIFE 1" I GH AATR Clls
AscfEfed - IR CHECEEAT RO FEST - FRERNRE g by ROIU R AZRET > &
FORREAR RO FsT - ORTREWFWNEGE - EEARFERZE0F - HZREEN I EH
AT -
22w SR KRB - iRy 274 (D5h~D7h) A HEAHRIAVE -

13.3.10 eEHEHEERER
EERREREEACR 0 (S0) BisE 1(S1) Bkl B R &R A BAvsCiEhs - S (H AR 2 AW
(B AT {5 - Picture fiz(ER Pixel 51 -
Picture 1#=C/2 453 BTE fRE @IHE B AMHER) alpha EHSHE - SEEERBEFSHEITEE -
Pixel f5=0/2 N0 BTE fRHE @ISR &5 2 B AR EHY alpha BIHSEIE - S {EEHN S BIELC S EE
BEREGHEALTTE -

#&JE 0(S0) : Buffer RAM
A 1(S1)  : Buffer RAM
Hiy(D) : Buffer RAM

13.3.11 &EEZEHEN MPURA
E{EERERIREEACH 0 (S0) BlACH 1 (S1) &kl HF R &% S A HVECEE - i=2(# Alpha Blending
HAMEE AT AL - Picture B Pixel 5= -
Picture /2557 BTE iz EisEl 2 B AMHERY alpha ZHSEE @ S EEAE Fasg 155 -
Pixel (/2 1t BTE R &IHRAEEGRZ EARERY alpha ZHSHIE - EEZEENSBUELC S EEE
GEARGHEMTTE -
A 0(S0)  : MPU

A#JE 1(S1)  : Buffer RAM
HiJ(D) : Buffer RAM
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13.4 BTE fFHGCIRARTTA
{ERkER » BTE LA FESIAY T A SR EL B (90t SR R F A7 - T IRV st s I B 0

Buffer RAMSO WTH
R
-
Source O start address —»|
S0_X,S0.Y »>
—_
BTE :
S1 WTH
R -
Source 1 start address —»|
S1 X,S1Y >
—_—
BTE Process
direction
BTE_WTH
Destination start address —»
"
DT_X,DT_Y —
—_—
BTE_HIG

13-4 : Memory Access of BTE Function

13.5 BTE ZEHABASEE (Chorma Key) bk
1£ BTE (iR (Chroma Key) #15HEEIAETSE - BTE e bhicdfcli 0 (S0) Bty BB 77aam -
SR ZRHE IR S EE E AN T R AR - LUEROAHIRUR -

AR B2 s 256 Tl -
Source 0 red [L#w REG[D5h] Bit [7:5],
Source 0 green [L#E REG [D6h] Bit [7:5],
Source 0 blue EtL# REG [D7h] Bit [7:6]

TEAR B2 s 65K E1iF -
Source 0 red [L# REG [D5h] Bit [7:3],
Source 0 green EtL#EZ REG [D6h] Bit [7:2],
Source 0 blue EL#Z REG [D7h] Bit [7:3]

FEACIR sk By 16.7M i -
Source 0 red [L# REG[D5h] Bit [7:0],
Source 0 green [CL#EZ REG [D6h] Bit [7:0],
Source 0 blue [L#Z REG [D7h] Bit [7:0]
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13.6 BTE IhfEsEHl
13.6.1 EEYEMERIERY BTERA
ETIRE | LA T MPU 25 A Buffer RAM HYEE > 55 ARVERIE] DISE & et (ROP) #EIE A HBVECIRES

RA8873ML4N

Character/Graphic TFT LCD Controller

o BTE AG42ft 16 1 ROP » 1 T [E =] LUSRIA 0 (S0) 2 ZHH MCU (MPU) 2 -

Source 0

MCU BTE @

ROP register [91h]

Buffer RAM

i Destination

Bit[7:4] = OxC

B 13-5: Hardware Data Flow

SepE T RERVREZUR R B AT T

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

)

S1image width
register [A1h][A2h]

}

S1 X position
Register [A3h] ~ [Adh]

}

S1Y position
Register [A5h] ~ [ABh]

}

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

)

Destination image width
register [ABh],[ACh]

}

]

Destination ? position
register [AFh],[BOh]

}

BTE width register
[B1h][B2h]

}

BTE Height [B3h][B4h]

}

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

)

BTE Function and ROP
[91h]

BTE Enable [90h]

}

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

13-6 : Flow Chart

Check Write FIFO full

MPU write data

Checkwrite data ==
BTE width * BTE high

NO

END }
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13.6.2 &EEYEHIR(EN BTE siiEBER
E(ETHAE G e B TR B A R I e RS B 95 e AV EC IR RS H A& - S (EHRIE =] DU MPU R B
BERE > EMIET e R A S SRR i -

Buffer RAM

Source 0 image

BTE

4T

Destination image

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

& 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] ??

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

¥

RA8873ML4N

Character/Graphic TFT LCD Controller

l

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

Setting BTE height
REG [B3h] [B4h]

l

l

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

Setting BTE ROP and
operation REG[91h]

Clear Interrupt
REGI[OCh] Bit[2] = 1

l

l

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

Interrupt Enable
REG[0Bh] Bit[2] = 1

l

END ’

l

l

Setting BTE width
REG [B1h] [B2h]

BTE enable REG[90h]

l

RAIO TECHNOLOGY INC.
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13.6.3 %&& Chroma Key Y MPU B A

BELhBE Ry MPU EARHEE CHYE ABRIZIAE © IEIhRE I EIEST MPU B A Buffer RAM AYZRE © —{HIS(H
THREMELRETR » BTE S ERICIHIRRE RIFTE BRI AR Ik -

1" BTE 53 A"DIRER[FIHYZ 4 Chroma Key Y MPU 55 A DhEE AR B ERHRF - 215 MPU 53 A&
RAfE D (Chromakey) A R A SO &kl & ZHS 1 - M /2 % E1E "BTE background Color* #f
et o BEERIHNEACR G EAL GRS EmAE - &R O RIEHEAEE - EERI TR
Bk ERE —EEEE - SLERREWE ASERT - HohREiiEURRE W T

A 4

Setting Destination Setting BTE ROP and e >
parameter REG[ATh]~[BOh] operation REG[91h] NO ke 0ala;nuUToe
BTE (width ™ height
Y L
S BTE enable REG[90]

color depth REG[92h]

y A

Setting BTE width
REG [B1h] [B2h] Write REG[04h] END

v & A 4

Setting BTE height
REG [B3h] [B4h]

Check STSR
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

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

Buffer RAM

Source 0 (oS 113

@ ¢ =

> Destination

13-11 : Hardware Data Flow

13.6.4 #5& Chroma Key HUELE#EESI(w/0 ROP)
IHEThRE AT IR SRS — e e AVEC IR RS AR S I E RO 1R A H AV W B AT SRS 1Y AR o & ik
&L (Chroma Key) FIBAE - EREMER - N A LGOS HimaER - B E PR
MHEIH S # AR - M EHEEE “BTE background color” Hi{rgsH - AL H Al & /E 50 18
B R AR o BLThAERRZ =R AR B A T

+ 3
. Setting BTE Backgroung
Setting SO parameter END
REG[93h]~[9Ch] Color (transparency

color ) REG [D5h]~[D7h]

l

Setting Destination

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

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

l l

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

Check STSR
BIT[ 3] 72

B 13-12: Flow Chart
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Buffer RAM

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

Source 0

BTE

Destination

13-13 : Hardware Data Flow

13.6.5 &EECMESRFAVEIRER
BELhRER— T I E A mTE Y 8X8/16X16 [E 2 - [ 8x8/16x16 G ZRAYIE Z 2 [ H LEThREAT 4
WAL AT - EEDIRE AT LAGES 16 FRYEHl (ROP) #2(F o iS(ELhRE AT LAE — 5 B A EIg iR
ERE - PEE SRR L

16
AN
8 - N
/—/% !

I |

8 16 <
u
N §

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

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Setting BTE width
REG [B1h] [B2h]

!

END

B 13-15: Flow Chart

M Source 0

BTE

Source 1

% Destination

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

B 13-16 : Hardware Data Flow
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13.6.6 &&& Chroma Key HIEREET
TS 45 E S0 e S E LS G2 8X8/16X16 [EZE - {H BT i FE AR Hr 4 SR A B £ Bl
e (Chroma key) HEFEEE TS H B9bmal A 5 A - RIEE RIHVER & 2 E - TR & (Chroma
key) #::%E REG[D5h]~[D7h] ®ifzsadh -

Buffer RAM

BTE % Source 0

=

% <&l Destination
13-17 : Hardware Flow
* 3
. Setting BTE Background
Setting SO parameter END
REG[93h]~[9Ch] Color {transparency
color ) REG [D5h]~[D7h]

l |

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

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

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

| l

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

I

& 13-18: Flow Chart
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13.6.7 EEEEEEH MPURA

HETHEE By MPU (B (AR B9 AGCIRRS T » (EE(ERREhACR B2 & (bitmap) YK} > 48 BTE
ThAE AT UERL 25 T A B &R - A SR B B R A bit B 17 R A AT 5 (0 QISR B (B ARy bit B 0" HI
R R - EETIRE R BT (FH B A RGERR B R4 - BEBITE BTE N EERHFSRIBIE
HHY BRI RAR e - A PR B AR R R R ST - T TRVE IR T 2R E
EA - B-ERHREROEREE CEEIFEZEH MSB EHET] LSB - 1R MPU J)HE#EE K
16bi t 15§ 5 ROP AYERLEAE (L 7T FTRAHERE By 15 F1] 0 AYE—(iz 7T » MPU I #E%7E £y 8bit> i ROP 2
JaN e DA Ry 7 21 0 AYE—fr T - 2R 0 BEEERE REG [92h] Bit[7:6] {FILIIRER#S -

Buffer RAM

Source 0

Destination

Mono bit map image MCU BTE

@E.

Foreground color set blue.

Background color set yellow.

13-19 : Hardware Data Flow
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Destination memory
start address register
[ATh] [A8h],[ASh].[AAR]

|

Setting Destination
Color Depth [92h]

heck Write FIFO full

NO

Destination
register [ABh][AChH]

image width

MPU write data

BTE Function [81h]

NO

Destaintion X,Y position
Register [ADh]~[B0h]

heck write data™

BTE Fun BTE width * BTE high

ction [91h]

BTE widt
[B1h[B2h]

h Register

BTE Enable [90h]

Check Write STSR

BTE Height [B3h][B4h]

[

ROP =7
(start bit = 7)

SET REG [04h]
[ END ]
B 13-20 : Flow Chart
fe——— BTEwidth=25 ——
DO D1 D2 D3
l A A A A
r Y Y Y A

Color expansion

MCU interface 8 bit
BTE width = 25
ROP =7

13-21 :Start Bit Example 1
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h—— BTEwidth=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 I

B 13-22: Start bit Exapmle 2

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

1.
/ MPU interface bits) + ((start bit + 1) % (MPU interface ))

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

D4 8bit DO D1 D2 D3
A A A A
\r Y Y Y N\
| I [T 1111 In this case , MPU
] sends data to RA8873M
and each data has 8-bit
Data is transmitted to
II RA8873M sequentially
| | eg. D0O,D1,D2...and Dn
start bit =4 '
DO
o/ [ °% % 53
r Y Y Y N\

T T T FEE O - «— Not Expansion

Not Expansion —pcLLL

BTE High REG [5AN]
[5Bh] setting

Expansion

¢ BTE Width REG ’

[58h] [59h] setting

B 13-23: Color Expansion Data Diagram
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13.6.8 &&EEEEEE Chroma key B MPU B A
iZ(# BTE #(E2gFE MPU B AR GERE OBk EERIFEHIVE SO ] 2080y > £E86
bit &k} k"1 Hl RS o B R bit EikbR 70" REH -

Buffer RAM

Mono bit map image MCU BTE

@

Foreground color set blue.

13-24 : Hardware Data Flow

Destination memory . _—
start address register Setting Destination
[ATh] [ASh] [ASh],[AAR] Color Depth [92h]

Destination image width

BTE Function [91h] MPU write data
register [ABh] [ACh]

}

NO

Destaintion X,Y position BTE Function [91h]

BTE width ™ BTE high
Register [ADh]~[BOh]

v A

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

I e

& 13-25: Flow Chart
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13.6.9 SoEHEAECREESR

“Memory Copy with opacity” "] LUR &R 0 ERHBUIE 1 ERIZAEHE A BAVECIRES - S {EThre A m
f&={— Picture =82 Pixel =, - Picture =R LR IELE 8 bpp/16bpp/24bpp 1 T Alf: H #1742 [E
BAREEVL (alpha level) » JEETEHIE AL REG[BSh] - Pixel B AAEHHRIEAEACR 1 /2
8bpp/16bpp = - (i Pixel BAHSHAVESTE - fE2CE 1 & 16bpp (2 TRZERHY bit [15:12] ZiE
BARE (alpha level) FgraY bit R EFER AR 1 F 8bpp (IS NM&Z bit [7:6] Z&EIHE (alpha
level) > Bit [5:0] AILZ#EEMAAEZRSFHEE (palette color) HIBHE -

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

% 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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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

1h 2/32
2h 4/32
3h 6/32
4h 8/32
5h 10/32
6h 12/32
7h 14/32
8h 16/32
9h 18/32
Ah 20/32
Bh 22/32
Ch 24/32
Dh 26/32
Eh 28/32
Fh 1
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¥
Setting SO parameter 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]

13-28 : Pixel Mode Flow Chart

I Source 0

BTE

Source 1

Destination

13-29 : Picture Mode Hardware Data Flow
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+ ¥
Setting SO parameter Setting BTE height END
REG[93h]~[9Ch] REG [B3h] [B4h]
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 EEEHFEN MPURA
“MPU Write with opacity” ThgsiEa 7 20E 0 BLACR 1 1YE RN A HEVECIEAS » AR 0 iYERHERE
MPU 7#J MPU (MCU)- 5JE 1 & kAT Buffer RAM» HA A REY Alpha blending #9154, Picture £ Pixel
B “Memory Copy with opacity” fH[E] »

Buffer RAM

MCU BTE

Destination

Palette RAM

13-31 : Hardware Data Flow
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S1 memory start address
register
[9Dh] [9Eh],[9Fh],[AOh]

}

Check Write FIFO full

S1 image width i
register [A1h] [AZh] BTE width register
l [B1h][B2h]
i MPU write data
S1 X position

Register [A3h][Adh]

)

BTE Height [B3h][B4h]

S1 Y position
Register [A5h][ABh]

'

)

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

Check write data ==
bte width * bte high

Destination memory start

:

BTE Function [91h]

NO

address register
[ATh] [A8h] [ASh][AAR]

Destination image width BTE Enable [90h]
register [ABh] [ACh]

I ! ( END

SET REG [04h]

Check STSR Bit [3]

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

— |

B 13-32: Flow Chart

13.6.11 &EEEEPHEREESR
“Memory Copy w/ Color Expansion” &k Buffer RAM FEHAYZR O (S0) B fas{fiEil (bit-map)
AR B ER > I H 5 A Buffer RAM HEVECIEAE T » WEREEGER bit 1" » FIIEERE & iR AT 5
B {Fesa ENVBAE - AUERBEEER bit &°0" » AR G e R O (Fasac ENVBAE - OB AR
EH REG[92h] ZKIETE @ AKF 0 &R R DUEFR fy 8bit/16bit - AR EERI R E Ty 8bit »
J& ROP (start bit) ©] 2% 5 {H 0] bit7~bit0 3 441 7T 15 B B RN 18 E 25 & 16Dbit> HJ/EE ROP (start
bit) T3 E(H FIH bitl5~bit0 R E AT -
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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 SEEHEEEFE Chroma key HIETEREHES
“Memory Copy w/ Color Expansion and chroma key” ¢ Buffer RAM EEIAYZE 0 (S0)

(bit-map) Rk i Bgkt - A H5 A Buffer RAM HAVELIERET - QIRBEEER bit 1" HERF &
ER AT R OY R ERVERE - ARBEEER bit & 07 AR & H AL s TryES) - B

T BE

EERIBHETEER -

Buffer RAM
Byte 0 Byte 1

e

, Source 0

BTE ?
=

LR i
-

® fhasy 2
(U TITTY 3
L |

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

operation REG[91h]

l

Setting SO,DT l
color depth and alpha
blending REGRZN] BTE enable REG[90H]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE height
REG [B3h] [B4h]
END

I

B 13-38: Flow Chart

RAIO TECHNOLOGY INC. 100/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.13 [EIREH
“Solid Fill BTE” @r#t+¥t BTE $5 & HVAE Y S S SRR rHEDN - (B (RTh e R s FE N — (F R i &
19 o MHE VBRI 1 BTE AR S (iifEest -

Buffer RAM

BTE
Destination

13-39 : Hardware Data Flow

Setting Destination l
parameter
REG[A7h]~[B0h]

|

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

|

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE Foreground

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

Setting BTE height
REG [B3h] [B4h]

Setting BTE ROP and
operation REG[91h]

BTE enable REG[90h]

Check STSR
BIT[ 3] 77

B 13-40: Flow Chart
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14. 3F A
RAB873M 5 =SB A:

1. N B2 HEE 141 -
2. HMEFEL ROM » SESERIA] 14.2 -
3. [FREEHRTE (CGRAM) » FESZEH] 14.3

Foreground [l
Background [}

FONT 12x24

B 14-1: Font Example

B R A A F e DBUR A RO (TS B 7452 REG[CCh]~REGIDENR]) - fEf#& ALl
FTEAVAEE - CFEE A PUERT R e R OEF T iEE (REG[D2]~REG[DY]) -
pil: AR 1A 64 {5y > FLIFRL 2 A 64 {55 -

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 NEFA

RA8873M A7 8x16,12x24,16x32 ASCII Z#Ify ROM > 32 1] D3 (d F & 1R 5 (F 948 dsi A ASCIl DLEE T
T NEEFHISHE ISO/NIEC 8859-1/2/4/5 4RHEA=E - [H4Mid & ] LUE T & 2 REG[D2h~D4h] Bl R
w723 (REG[D5]~REG[D7]) 5% EAEEE L FIBAT - BRI RIE I A2 E M E:

Character Control
Register 0 [CCh]

Not full

Character Control -
Register 1 [CDh] Write Font Code

Foreground
[D2h]~[D4h]

Not meet

Background
[D5h]~[D7h]

)

TEXT MODE [03h]
Bit[2]
}

SET REG [04h]

14-3 : ASCII Character ROM Programming Procedure
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#F 14-1 FHor ISO/IEC 8859-1 ¢ iy 4w tE 77 =4 » 1ISO 1Y & & & "International Organization for
Standardization” - ISO/IEC 8859-1 —f& i & “Latin-1" » iZ2#% 1SO 5= H 3K HY 8-bit I TEERTE—ER5Y -
AL T FRIATE > 4HEZ H OXAO-OXFF 4HAY - 3% 78 A R4l VU BR - Bl M S /e nish ~ FIkEsR ~ MY iEe
0PI VREEREE - TRELMTRE  DOAPEEERE - FEEE - ARPERE - JKE - B - B Ar T - EAE -
B~ B eI T R MSEEEMEE  TEPEAEE - Rl - 3R A E TR AT DAER 1SO /
IEC8859-1 - A » Bt FIRBUNLLI MR 258 » AT FLA BHaE - ENJE ~ BakPE il tkas -

THEHAIERE - FICHE 0x80-0x9F £4 Microsoft windows 5E 1 - #5f% 5 CP1252 (WinLatinl) -

7% 14-1: ASCIl Block 1(ISO/IEC 8859-1)

\E\D1234SE?89AECDEF

‘| cloveslalelofds|? M
T[N TS| T o {olaw
| el sloded (DR H- 17
*1011[213|45|6| 7819 : |3 |<[=[>]?
' @ABICDEFGH|I|JKLMNO
* PQIRISITIUVIWXIY[ZI L\
°|"lalblc|d|e|f|glh|i]| jk|1|m|{n|o
"Iplalr|s|tlulviwlxly|z|{] | [}~

“VEL [, [Fosle EE] [BISIIE [Z

U -H ™SP>led [Z2]Y
| i|2|ea (S| o> |-
B °123'Ja1'[_ }1D>>§,i1/2§4£’
“AIAAAAARCEREET|TT|I
* DINOOOOOX@UIUUUY|P(B
“lalalalaldlalegcleléléléll|i|T]|T
" |0|n|0|6|6|0|6]+|g|u[altltly|b|¥
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7 14-2 2 ISO/IEC 8859-2 {477 » ISO/IEC 8859-2 {1 #f# fy Latin-2 - i5/2 ISO/IEC 8859 8 fir jT4wis
FICHE Y » BRI E AT 1] LUR FYIBONAESIA 247 - W0ve BBIEass - fEvesl - R FIRE -
K~ WS Redat ~ W8 S nist Rl B2 AR - FER o ~ J4ah ~ 185 - 1L | sB AT DA ISO/IEC 8859-2 -
BEAh - et AT L EGE S o A5 R (PR T ISR REE A Z D) -

% 14-2 : ASCII Block 2 (ISO/IEC 8859-2)
Llof1|2]|3|4]|s|6|[7]|8]9|a|lB|Cc|[D|E]|F

O

4
2
¢

=

)

v
AlLO
1O @

N
- -

wIINEEAEIE
%
.|.
I
SIEIEK IE:

—
c [0 [SE[CT] 2 [w0n] e

< ===
£ =0

NOIE D
O S e |

=

= [T | D

w |0 (W OWH
ot | O

sl =R ==l
o | D~ 0
HL.HL'!II
ﬁkﬂx'ﬁ'mut
_|_|‘_,J’L_|Au

- |5 | =

(
12

¢ 100

h— |

L1
L1

2o | N [ N

C-i.‘-l

=N

=@y | 2
O || O (== | T

Oy | | Oy =

Oh = O
I:I: 3] O: C_}\ f J3 wru

o, | = [H T
oo b | X MY
R o B T :
e | D | T [T e | TX
S D [ ST e WA
== e A
o T | o TR s | D
Cttn | s | ey i
ot | =0 g | —{ B3¢ | [

RAIO TECHNOLOGY INC. 105/239 Www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

7 14-3 /2 ISO/IEC 8859-4 - ISO/IEC 8859-4 #ff 1 Latin-4 5/z“North European” » /& ISO/IEC 8859
8-bit FITERELAVEEIIEL T « B8 L EH(E LR DEaish - fEFRRIEE - FIR s - T FE7esER Sami - i
BEF e SR PSR ~ Sah ~ ZrIeE ~ fERE ~ HI0 TSR -~ REGE ~ W8 SUE nast A L

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

\D123455?89AECDEF

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

‘AR TILIS| SIEGT|-|Z
| lal x| [T]1] ] |3[e]gleDzn
“IAIAAAAAETICHEEREERT|T|T
* IDINOKIOOOX@U0[UUU0IB
“lalalalalalale i|cleleldleli|i|i
“|d|n[6(k|6|6|6|+|gulalafilala
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RAIO" RA8873ML4N

2 14-4 ;7 ISO/IEC 8859-5  ISO/IEC 8859-5 & ISO/IEC 8859 8-bit T LENH AL, « iEHFITET TR
SCIRORIIFIEE ~ ERERHT ~ (REENT - FEM S CNIRS FLUH -

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

‘| Eleivielslalof o[ M
"l N T[S = LT [ {oaw
O IEIB%E& DR, - |/
0112|345 6[7(8|9]: |3 [<|=[>|?
‘1 @ABCDEFGH|I|JKLMNO
IPQRISITIUNVWX[Y|Z| L{\[1[7[_
"1~ |alblc|d|e|f|g|h|i] j|k|1|m/n|o
"Iplalr|s|thalviwlx|y|z| {1}~

*| IEBLIES|T|T|J I RK] - [V
*|AIBBILJEX3AKIIMHOLT
“IPICTIVOXLIYII bbb B[
" |a|O|B|T | o] e[| 3 [v| V| K [J1M|H|O| 11
" |plc|T|y|®|X | LY b bl b [3[0| g
"INe|n|r|els|1(1] ] h K|8[¥|u
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14.2  HMNERFE] ROM

RA8873M (i AN R {Hil ROM 1T LA ¥ AN [E] A e FHER (L BE 201957 e 2885 - iE(EThRE M S iE ot
ROM > £2i@ /N B 2B AV T TTME - RAB873M iRy AIGEA GT21L16T1W, GT30L16U2W, GT30L24T3Y,

GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W - i@\ SIFEAtHI R [EE
Y RIY0 16X16, 24x24, 32x32 BLA T A NDAH (i FH 7884

1421 GT21L16TW

® Reg[CEh][7:5]: 000b
® = x16
AT Y F4E B

AR RE R AR 2 5

an A5 H] LLSZ 3R A A
f716.3.1-

GB12345

GB18030 | B/G°

ASCIl | UNI-jpn

JIS0208

Latin

Greek | Cyrillic | Arabic

Normal \Y/

\Y

\Y

Arial

V

Roman

< <LK

Bold

*Arial & Roman 2 T8 &S -

14.2.2 GT30L16U2W

® Reg[CE][7:5]: 001b
® == x16
] N AH LR

UNICODE ASCII | Latin | Greek

Cyrillic

Arabic

GB2312 Special

Normal |V \Y/

\Y

V

Arial

\Y

V
Roman Vv

Bold

*Arial & Roman S 0] S & &Y o

14.2.3 GT30L24T3Y

® Reg[CEh][7:5]: 010b
® = x16
A Y FAHE R

GB2312 GB12345/GB18030 | BIG5

UNICODE

ASCII

Normal | V \

\Y

Arial

Roman

Bold

*Arial & Roman £ a8 REHY -
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® F=:x24

o] 1Y -4 B B

GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V \ V \
Arial Vv
Roman
Bold
*Arial & Roman 2 A S & EY -

1424 GT30L24M1Z

® Reg[CEh][7:5]: 011b
® F=:x24

o] Y T4 B T

GB2312 GB12345/

Extension | GB18030 ASCII
Normal | V \ \Y/
Arial \Y/
Roman Vv
Bold

*Arial & Roman S o] S & Sy o

1425 GT30L32S4W

® Reg[CEh][7:5]: 100b
® = x16
] PR AL A
GB2312
GB2312 Extension ASCI|
Normal |V \Y/ \
Arial \Y
Roman V
Bold
*Arial & Roman S 0] S8 & o

® 5 x24
o] F#Y A BT
GB2312
GB2312 Extension ASCII
Normal |V V V
Arial \
Roman V
Bold
*Arial & Roman S 0] S8 & o

® 5 x32
A Y FAH BT
GB2312
GB2312 Extension ASCII

Normal |V V \%
Arial Vv
Roman V
Bold
*Arial & Roman 20 & & Y o
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14.2.6 GT20L24F6Y

® Reg[CEN][7:5]: 101b

® F5:x16
] N FAH LR
ASCIl | Latin Greek | Cyrillic | Arabic Hebrew | Thai ISO-8859
Normal | V \ V \ \% \% \%
Arial \% \% V V V
Roman | V
Bold \%
*Arial & Roman 2 A S & EY -
® F = x24
ARV AH B
ASCII | Latin Greek | Cyrillic Arabic
Normal \ V \%
Arial \ V
Roman
Bold

*Arial & Roman 2 T8 &S -

14.2.7 GT21L24S1W

® Reg[CE][7:5]: 110b

® 5 x24
o] 1Y 7 4H B
GB2312
GB2312 Extension ASCII
Normal \Y \Y \/
Arial \Y/
Roman
Bold

*Arial & Roman £ a8 REHY -
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143 (EREEEFY

(i = a] DL A" User-defined Characters” Bl a5 HETHAE I DA $22EF (8x16/12x24/16x32 dots)
i)Y (16X16/24X24/32X32 dots) - [LINRESH% 32,768 P8¢ 32,768 &P » P FIT4RISHEZE
0000h~7FFFh » /P 4misHEHIZ 8000h~FFFFh - & (i H A 77Tl - Al RAB873M K& H&K 5|
Z Buffer RAM Fo0 2 » I B F o sifF ot B FRRL R ER - M OB e L HATRE
REG[D2h~D4h] Ei#j& ¢t REG[D5h~D7h] #7258 ES -

14.3.1 CGRAM H 8x16 FRIFyE

CGRAM ADDRE CALCULATE = (CORAM_START_ADDR) + ((FONT CODE 1* 16)
EXAMPLE :

CGRAM_START_ADDR =1000h

CH&R 40 TER_CODE = (00Mh

THEM FCOMT 2DDR = 1010k

addresz= 10100 addresz =1020h
adckess =1000h o L L 4

i Brie O Byte 0 Biste
Brte 1 Byte 1 Bivte 1
Brte 2 Byte 2 Byte 2

® e ]

[ ] @ ®

9 L ®

o L ] ®
Bye13 Bye13 Brte 13
Byte14 Bye14 Brhte 14
Bye1s Bye1s Bnte 15

Character code = 000K Characer code = 001K Charader code = 0002h
FORT 2X16 fonnat

B 14-4: Font 8X16 Array in Buffer RAM
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14.3.2 CGRAM T 16x16 FRIAJREE,

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 H 12x24 FRIFJRER,

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 1 24x24 FRIFRE,

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 4 16x32 FRIFIRE,

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 FRIATRER,

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 B MPU #¥J#&{t CGRAM HIFHE

[ START ]

NO

Check Initial data number =
font data number

| REG[03h] = 00h |

l

| REG[5Eh] = 04h |

l

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

l |

Write Enable REG[04h]

END ]

YES

NO
WRITE FONT DATA |

Font data number : font byte number

ex: 8x16 font — Font data number = 16

14-10 : Initial CGRAM from MPU
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BRFIF Serial Flash #J#81E CGRAM BYRE

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.

115/239
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Character/Graphic TFT LCD Controller

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

r Number REG

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

www.raio.com.tw
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14.4 e 90 &

B AR ARG ARG EEIT - 17 RAB873M SR S g Thae » o il DR i 90 | -

IETNRERYZE R B ek & B 725 REG[CDh] Bit4 = 1> 554MEFEE IERER VDIR (REG[12h] Bit3) - i2f5% LCD

AL A DUBURER] 90 HYFIT AT heliitist - BEEEIhE L EAR ARZR LB M AREAS A -

a 1
R ]
VDIR =1, vertical flip
90° graphic write direction
—_— i-__.__—_::: —————— >
hot ﬁPanel display

907 font write

YDIR =0, normal scan

graphic write direction

00  4z==ZT70 .
Display RA

direction

-

direction

(0. 0)

B 14-12: Rotation 90oCharacters

B E e R R IERT T 90 & - (EE R EEEREAR -

Fiie]

=

B 14-13
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145 FHRICOKEEER

RA8873M 7% 7 AU J{U K (REG[CDh] Bit[3:0]) » BiLZEHHTHAE(REG[CDh] Bit6) - [fij HLiZ L DAk 7] AR (A -
B R UK B2 BH - R A BT

Horizontal x2
Vertical x2

14-14 : Enlargement and Transparent Characters
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14.6 BHERAT
RA8873M iR FE AR » XFHAEMEBEEF AN @ I B EBS A FRHFEF TERE G HEiRlT -
TESCFAEE - 8 A AL EELK 8 TR E Rl - & S shiis 77 - IR E8ialT5S T E:

Ll i
Auto move Horizontal range :of active window
I%{E)F‘[?i— --» RAIO it _—_P_{_ﬁ'uﬁ‘%lf—‘{* -
S R i
Vertical rangg of active window
Ak -2
Active window
B 14-15: Auto Line feed in Text Mode
14.7 SFITHPEE

RAB873M 7 f& T LB AL > iEEIIAE Al LR A E B E A2 -FIP T ol DR JT EAVEZ - &haeE
REG[CDh] Bit7 = 1 » 55 ARy &P 07 & 240 N Y E R
it EEMSEEFNNAERT TR > ST IR EERER -

Non full-alignment

<«—— Full-alignment

Display RAM

B 14-16: Full-Alignment Function
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14.8 JHFE
RA8873M It FITHIAE « —(EE BRI —(EE AR - B FREE A 32X32 (REMEFARZR > milE
TR a] LI BN E B BV E - EeCE L BN - BIPF G g - SRRt s
AEFEIFHBRIFR © SCF IRV R B m I MBUE i AIRE = BRY » SRR RAY 2SO A LR ARIALE
£ 1: % REG[12h] Bit3 VDIR = 1 » PIP {375 ~ [EJLIE - U IR0 & 1 5 B8R -
£ 2 R A R AR AR DR o PIP SR AR -

14.8.1 XFIHE
SR B AT DA PO A PO - AR E BIE B RE LR AE TAERE N - EXXF R AR > U
S E BRI T —ES AR E - TS BRI EEREE S R/ N T [ AR - &R & LAE R Y&
G RGBT 1T - (TEANT LI ER BERAKESE - & 14-5 FIHHBIRTE fFasibil -

% 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
SRR R DA R B ] T SRR AP PN - P T fres Ky GTCCR(REGI3Ch]) » POMEHITT B By
on (F]5) H1off (R r[F) » PO e AR U E RS B A0 T
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).
14-17 RylpREpienapl T IEERI AL B R &R R — (85 AR -

RAIO
RAHERHE e

AR

14-17: Cursor Blinking
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JHZEEME (Cursor Attribute — Cursor Height and Width)

X R INE = W DA A ALY - BRI S B Ay o R F5 2 CURHS
(REG[3Eh])Ei CURVS (REG[3Fh]) » X5 E BRI R RS AT AR UL - e FE RIS E & 1
G E » FH2FE 14-18 o SR E R B R B R RO AR (REG[CDh] Bit3~0) » &
TR DIRE s s 1 1 - R s AT LA#Ee By CURHS/CURVS 1~32 231 1 EURThRE R /& 1
PR R R B s o R L A R A - 14-18 ZE—{E/KFEERF 1 IPIT - FHEE IR
SNEIR G T e 2 - BN BT 325 T HAE 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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1482 ERIHE
BRI Ry 32x32 (B3 > (R ZRH 2-bit (HRK > 15[APUfEEA (imeiE(color 0~ color 1~ &5~ &
SO E)  ERREIEEE D 256 bytes (32x32x2/8) A\ - RA8873M ik 4 I & i it vy {35842
{55 P T DA P S AR R A R A RS A BRI A - 5500 BV RAR A B I &% GCHPO (REG[40hY),
GCHP1 (REG[41h]), GCVPO (REG[42h]) #i GCVP1 (REG[43h]) & EFE] - ifi B 17 dsEA (Y3 E
PG EIEE 0 (REG[44h]) ~ At 1 (REG[45h] /57 §€a/5 R - BT EFIRAS 25 dp -

£ BRI AT T U SR 8-bi t Hikt o (A& WM LB IR TR S AE B T St BT AR E
TEZEMEIRS A 256 ([ 8bt HYERL | MURAEF AMBRE P g Busy i H xnWait #2476 FIRVES - Al
BERHIE AERHRE 5 {8 SR ©

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

0 GCCO Color == ¥

1 GCC1 Color == %

Background Color == %

~Background Color = =

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

o

14-20 : Relation of Memory Mapping for Graphic Cursor
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REfr:
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. fREFRE:1EES (PWM Timer)
RA8873ME AWl 16-bit 518#ies - H#Es0 B1l HAAKEHEEE (PWM) - 51%i250 2 A Dead-ZoneE £ 1)
RE » HRE PRI KR ACEIER | -

ST EEs08L 15y = [F —({E8-bit FHILMERES - BHEETEesnIbRREs o] UE LA A R AVERATIRE (1, 12, 1/4 &
1/8) - FHEFTEESE & B HYBRIAES A A2 B AVRFARENSE - FRIAES B ARAIZ HHAE FERY 8-bit T Je & Bias i 2k -
8-bitTH L B T AR UL -t m] DRI A B2 6 I CCLKERAH > S (EHREEHE (F23/2 PSCLR BZPMUXR -
sPBES IR E Y fFes (TCNTBN) Rt EEsEREls H T BEE i G o AR (E - STEEE M SR E Y+
75 (TCMPBn) LLE - ELLEAHSRG & EHE#EAWIR({E - TCNTBn BITCMPBN 4R ERILAE 7] DL e
EA T (RIS A 08y - A (BRI -

B % 0 TG TS - 3 FROREI0S - AVAR BRI P BT @ A LIS HICPU SHURIE52 R - 3
SHBLZHEEION - TONTBN (e sl A T s et FLABAR T — a1 - 2477 AR HIRER e L - R
FEAMBLER TP PCFGR (03B ELAE LT » HITCNTBN R arigelli At s f -

TCMPBN #HEFRE PWM | 32 0] DUE G TR s P fi 2 3 hn (MU, I TCMPBN  EEfg - (RIERIAH
RHTT Bt i TCMPBNn T LIZEHIPWM i AYBRRARSRE (turn-on,turn-off time) -

[ Temeeo | [ TonTeo | PWMO
- l l *| Dead Zone [*
Generator
L | on —Do—-
- - Dead Zone
= Logich
CoLK | =
12 =™
B-Bit 14 g p-
™ Prescaler [ [ Tempes | | TenTe |
18 =
> ¢ ¢ PWML1
ciock ol
Sl s HE I
ME
—

15-1: 16-bit PWM Timer Block Diagram
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15.1 SRR AEE

| Start bit=1] | Timer is started| [TCNTn=TCMPn| | Auto-reload | [TCNTR=TCMPn| [ Timer is stopped

TCMPn 1 X 0

TCNTn 3%3X2x1 DXZX‘IXIOX;O

- 1t 1

TCNTBn=3 TCNTBn=2 Auto-reload
TCMPBn=1 TCMPBN=0
Manual update=1 || Manual update=0 IInterrupt requestl |Interrupt requestl
Auto-reload=1 Auto-reload=1 ! i !

a = ; .

\1 ‘ \1 1 [

TOUTn ' ' i H :
: H : CJ command

[ status

B 15-2: Timer Operations

HHE423EATCNTBN » TCNTn » TCMPBN EATCMPn #77£25% - (TCNTn B TCMPn Z/EEEZS - TCNTn
FIDEEFHEEETCNTON {551) » & NEE(OR; > TCNTBn B2 TCMPBn ik A TCNTn 81 TCMPn f 35
BT o I H N B EIOR BT e E A -

15.2 HEhEE LR
PWME #558 B EEAR LN AE » BH F —ZOE s s N E T 5 — (B SRk e A28 S (s
(AR R 4 TS PSR E o DRI SRS T3 PR e S B o - (HL2 H i PWMA T B TRE 52

BRI THER

Write Write
TCNTBn = 100 TCNTBn = 200

rouren 56— i 1 l | |
7

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

Interrupt | | | |

15-3 : Example of Double Buffering Function
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15.3 ¥ bet BES s A iy

H BN E A IAE S AT MRS N EEI0RYIHE: - (RILTERIAEE R T RS Z B S TCNTN 3 S8R ©

I B B A AT 5 T
1) # A TCNTBn El TCMPBn [{J4414 -
2) HEEHRRIETKECE KA T(RaE S AE) -
3) HEHENGH S EAEREIANLIT -

MR ERHRHE L TCNTn e e B0/ F 1L MR AEFIENE » IS T REaEsT 8 Al

TCNTBn HY{EEHELA -

i

BE PWMn B [EfizTT#on/off B - PWMn it E& 5 EEL - [RELEE & B R A B aaE T ATt ot
SCESFRARALTT ©

15.4 B3RV ElE

1 2 3 79 10

L
L U1

{50 | 110 140140320 60 |
5 8 1

B 15-4 : Example of a Timer Operation

15-4 SRELUTHIH B

1. FEEEEHBEHETIIE - 5E TCNTBn 5160 (50+110)81 TCMPBn /5110 - & ARz T (on/off) - Z4{%
FH3eE TCNTBn 58081 TCMPBNn 540 » DUJE N —{EEHE -

2. EMEIAAITT ~ RAHRARA - BEIEEGIEL - STEES EF A — BRI SR T & -

3. & TCNTn EATCMPn {EAH[EEF » PWMn #5448 Low Z1 high o

# TCNTn TEEF|OK: > thErEpEAN H TCNTBn BHFHVEFRSH « £ {1 clock ZKE(EE > TCNTn

eIV Fes h E#E (TCNTBN) -

5. fEErREEFE (ISR) » TCNTBn BEATCMPBN #5%E80 (20+60)E160 » f T N —XKAVETE{EA -

6. & TCNTn EAHE TCMPn fHEHYE - PWMn & H Low F([High -

7. & TCNTn TEEZFI0 » TCNTn FFEHTCNTBN AYfiEESL - 17 B &4 e -

8

9

»

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

. & TCNTn B1 TCMPn {E4H[EHF - PWMn 2dglow Fhigh -

10. HPfE TCNTn TE(FI0 » TCNTn R g sl Hates gz - RyEEEEHERET -
11. S HE L PERE R EL -
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15.5 JREE S (PWM)

\

—!
p oo |

I__
v
\

1 ' | h
1 1
1 ] 1
i ' ' i ' ' . 1 ' ' 1
Write T Write I Write I
TCMPBn = 60 TCMPBn = 40 TCMPBn = 30

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

15-5 : Example of PWM
PWM IHEERLAE A TCMPBN 5255 - PWM #8237 TCNTBn 7 - FEEREH PWM [J{EH TCMPBn jjt
E o BAFEIEN PWM (B 2> TCMPBn {H - ZHSEIKAT PWM {E > Zf1 TCMPBn {H - $iA 2L
RRTE  AR H S AR EEGE  RIIIR D RIRAE R - AR E 2 AR MEF L R R IR S R A - R
ISR B HAMAIIERRAY -

15.6 TEHIEH A

i 1
1 I
1 1
1 1
Inverter off

] I
—____[1 |

Initial State ! Period 1 ! Period 2

Timer Stop

15-6 : Inverter On/Off

N HEES BRI A E PWM AE 5 B i s (R i (B SO LT B PA):

1. BARFEEVERL - ZMEPWM EEatis A - I HE e TREOR s g = ik -

2. BRRiiaFE AT L IEET #Es - 205R TCNTn < TCMPn Al HH{E B &AL - 412R TCNTn >
TCMPn - Rl tH{E R (B AL -

3. PWMn i PCFGR RAHAL TR DAk E# (B RAR » B ] LIRS FRIMINAT R A 25 S -

15.7 Dead-Zone E4 25
Dead-Zonez £ 5/ PWM FITEFERIRE 4SS - 15 (D AERG R4S & SR PRV S B R A —(EIF 22 - 2
IS Fef 2 ] AR o 0 (18 45 . [FI e B B - BIEE 2 AR/ DEYIERET - PWMO 2GR PWM EH5E » nPWMO HIIZ
PWM &H 5% #Y fZ #H - 41 % Dead-Zone #% £ g€ - Al PWMO E#i nPWMO & #H & /¥ PWMO_DZ i

nPWMO_DZ - ffif . nPWMO / nPWMO_DZ ZH PWM1 @ ay - 76 A 3 E &y Dead-Zone g ¥ I >
PWMO0_DZ #1 nPWMO_DZ &[5 #:REL -
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PO 2

nPtRAD L

Deadzaona
Interyal > |‘_

PAMO_DZ

MPVAMO_DZ U_| H

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

15.8 Dead-Zone JEH
PWM Dead-ZoneTfjgE K&\ o7 #55 FAFERERE U EEREEE) L - Foonan FIE:

D

F s

v

B 15-8

. PWM it A 57 ON/OFF WHLIARE - BEEA(A)Ef KBEEEAEON SRR - EEFE{EOFF ;RREZO -
2. WERBETRT - ON AYRFEAD > HE PWM PRV = (DIT)*A - #vajahsi > Feff ] DUE AT BB
E O0~A-
FURRR R - CE 5 [RREEEI SRR SRS - —RME - SRR B4KHZ~8KHZ -
SRR E RRIEIENY RS - KSHRRE BN GELTNE - FrALRBARIRRAE S B #E - A LK
LB SRR -

CH

—ERET AR E - PWM PR HY T840 MY TR

OVDD
P
P+ % & Load

= -
P = £
O-vDD

& 15-9
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5 PR e {1 . S 2 TE BRI B R BRI - AR (S P B R T DA S Y BB e L /RAHAE -
. PWM SR EAEE &R REE - PWM+ #2618 Em e N 200 - PWM- #2062 8B M B A 4 -
3. UHaHy & AR IRRE AT T
P=OFF / N=OFF : separate Load & power.
P=ON / N=OFF : Load connects to positive power.

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

HAE > PWM+ B PWM- ERAHAY B4 o] GERIRFHBERY - (H2* 8% power MOS HYEERIfE - B1EE
s B P 2R MRS ] A B S A P B ] DRIEE T P RE A [RIF LA IR - B AR DL TS 3R

a. RIFFHEBEEE IR
b. ElFfEIE M R BRSNS A~ L ERR - (BB RIFHE RV TR G L R -

Pt LAPWM{ZE I BE BR 00 A G DL _E 1B -

P+ | ] [ | L,

Puhd- ] | | [ .

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

1. AL > PWM- & PWM+ fYEZHE -
2. (FUIHAREER > OMEEE R (E S AS [E I BOFF BUARRE - SRR EHBEE) SAs i - nREFE Hlus ~ 4us -
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16. BY R RFEETT
16.1 Bt~

PRASET IR N — NUR RS - EHAVIHRE RN LB S E L T - FERIHSIF B R S LR
HITREFAE TP IR A TP RIRESES © WIRIESLDIRERERERIISEIE T - EFIIR & B BT S PP IR
HIREA IS e 2 ]TT > MR LT DU EFERESS S MR L e e » PR R DN RERR AR VRS AR B A
FAEAEMHERVRPIRCEAR T - PR THRERAE S IR 12 5 < > f55UT:

1. EXIT: Exit instruction (OOh/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 (E9h) -- 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
—firyT4HYE S

®  Exitinstruction (EXIT) — 00h | FFh | Undefined instructions
FREEA S EXIT 155 DIRE 2Rk BAREURIAE I HARFHEHIRESC 4/ M MPU -

® NOP instruction (NOP) — AAh
FREHMSE » EEIRS N EHUEE - AT T —EES

® Enter 4-Byte mode instruction (EN4B) — B7h
NEREHAN 2% - 12855 7% RA8873M BN HE as 1 S MEBAY BAPIECIEAG PA 32 AL ALk HE
- 15 AT DR AT DA AR R YRS IR S B ORI 128Mb) - (K fy RABB73M N EIY (MR B e st ¥4 I TAPTEC#S
HIALHETHEL (B Ry 24bit » PRI RGO IR ARSI VR DU S48 € - A =18 77457 ARk 32bit (4-byte) firtk:
R BTk 4-byte 1455 (EX4B) ~ BERGEE - B -

®  Exit 4-Byte mode instruction (EX4B) — ESh
AREEAM2E > EXAB {5537 H] DU ERPIECIEHS 4-byte {irsibi#=([E{E £ 3-bytes {irhk A= - —Hpkt
4-byte firibfHE= - $HEFAPIRCIRAS VIR & 2 24-bit firkl K/ -
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—firtsHiE <

® |oad repeat counter instruction (REPT) — 20h + param[0]

SHy—{E bye - IE{HS BT EEEEERE - 7P DINZ 55150 -
®  Fetch attribute instruction (ATTR) — 30h + param[0]

S Fy—(El byte » B85S (8 AR IR A Bzl es L EHURPIRCIE RS - 2B T:
B bit [3:0)/F SPI FFARFRIFEE - e o] UARIE S ARG E = Y SPIBFAR - THE(ERZ O »

— Fcore
Foo= /(divisor +1)x 2

®  bit [4] [CPOL, CPHA] RAEMAEERE > 5UEE 0 20 3EE 1 EH 3 - TEERE 1tz
B3 -

B bit[5] ZEF XnSFCS[1:0] ZERERFfE SR My f B E S B AIFE(CSH) - 30EE 0 K 4 (H &40
Ak sEERy ‘1 /& 8 H ZMHFhk - FHE%(E/Z 8 fi %Z}EETHE
W bit [7:6] ZaHEINEH - S RIE bit 3E 4 2] o 30EE 012 3YEO0 - 8 16 ~ 24 ZZ M
o THEER 0 AIRZHHIERZ ﬁlﬁﬁuaffi%ﬂ*ﬂ’ﬁgﬁﬁ‘ééiﬂﬁﬂ 03h » EAthHYHIEES] 0Bh -
®  Status read instruction (STSR) — 10h + param[0]
S8 Fs—(E byte » 12 (B S BUE I AREEHGIRREHY » 5 D BB = FHEAAE - A (3G E < B & E T -
® Command write instruction (CMDW) — 11h + param[0]
S8 R —(E byte - E{ESERKi&# CMDW %5 A RA8873M -
® Dataread instruction (DATR) — 12h + param[0]
S8 F—(E byte » LSHFORAVEEITAIIE » MFEFWEETHIMERE - RIS S SHEEHIT -
® Data write instruction (DATW) — 13h + param][0]
S8 F—(E byte » [ESEUERATZE DATW HAME -

Fakivmvii=iea

® Jump instruction (JUMP) — 80h + param[3] + param[2] + param[1] + param[0]
& 4 {iH byte Hy2:8> 2% 3~0 ZHREIECIEAS 28-bit fir il & &R - #mEEER param[3] Z(irkl[27:24] > param[2]
EﬁiﬂﬂZS.lG] param[1] {irhk[15:8] - param[0] JZfirkk[7:0] » TR » NMEFESHEF G ZE S EIE SR
TEALAE

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

param[1] + param[0]

B35 dbyte 55> 28 3~0 ZALIECIEAGHY 28-bit firhl & E - ft)shalk param(3] JZ(irhk[27:24] param[2] /&
{irhk[23:16] - param[1] {irkk[15:8] - param[0] /Zfirkt[7:0] - AERFFEEEERS O AT E S HIALAL &2 H Al
SArk+5 - BHITERE S ik G2 2 BAfs e AL -

TEFITREE B R - FIRBURTIRE & $1 RABB73M FE2ALHIR (i SPI /= » [fij 0000h~0007h Fij 8 {i& byte )
JH/E"61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h * > AN EAPAEC RS B LR R A (i 1 /2 (0008h)
7 AR EPERE S H A M MPU - RAB873M YAl a2 BE 2 (e tRPAEC AR ALk 0008h BHAGENTHE < > WIRA
BE] EXIT {55 BORERIIE S A ERAHERIEXC S MBET 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 /I 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 /I 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 / 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; data16[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

PR

FItRETURINEE ~ IRFIRE SRR EOR » TR BCH AN B IE S AT R AV E R » B AFEAE R —EERPTEC
fERE T - R AEREVRE S —EPICREE T - AVEHRARVE S B A S — (AP IR R
o8] -

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



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

16.2 SPI Master EjT

RA8873M 7£ SPI {#igi& kb - EhbE rl DAL EIRFE 2L BT - SB5IREAR [SCK] $HETRR VI R4 &[5
A ELEEE » master ©1F clock edge Fij & # £ B AH B E R DAL slave 288 S ZHHIE R} - 7£ SPI g%
e {723 [ > CPOL 81 CPHA A& 4 fEr[gEnln e /7 =\ n] (L4 » 1ff master €2 slave #5 8 VVEE/EAEE—(F
HEAR > R o

SCK(CROLEN) AR e T ‘ ‘ " et "—’ —
SOC TSI S SV e S e S0 o S0 o BV s S0 O S
(RGN T S S G S S B s
CETCUN I I S S S S S S

B 16-1

Transmitting data bytes

R AR fFas1% - SPI {#i il Dl et - e bEEERI U R ERES A [SPIDR] EfFdsd
% A SPIDR A& R % R ARR 16 {EZEEAY FIFO 1k Write FIFO - £{E5 ARYE RIS I Write
FIFO fy data byte- & SS_ACTIVE ##3% Fy 1 36 H FIFO R 222y T - RA8873M & ki 5t 55 A Write FIFO
HYE I EE4S Slave -

Receiving data bytes

PACE R BLEA B RS IR E AR - BE X —FER e TR - NItHEEERAYER
RS T 22 EHIE] Write FIFO o> i5 &4 SPI S ERHIENF - il 2 {5 22 IR [F) st Erpedicstt -

B GRS - BRUCEIRVE R G i/ Read FIFO o - Read FIFO £ Write FIFO ZHHEERY > t2— (5%
L EA 16 {EZERY FIFO © FIFO A DIE [SPDR] 7 T8 E] -

FIFO Overrun

A2 Write FIFO 322 Read FIFO #B:2({# A circular memories Z:ffit—(E4EE &0 A S0 B EE - & 1F FIFO
EERHIEL T - B A FIFO WVERSGE SRR ENER - & h[SPDRIE {755 A Write FIFO 415 i&
fik Overflow (Y&E > gRErspk ERHHER - AEER SPI M EEIITS AN G2 ik R AWER  ifiERkkiE
A FIFO V&) -

e IR [\ [ 1)
¥
F e [ A (%)

WP RP

W = FIFO Wiite Pointer
FP =FIFO Read Poirter

RP

B 16-2
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HAE—fE)7A0] DIEE Write 45{EE - 2% [SS_ACTIVE] % & 0 » fitigiE Read FIFO #E Write FIFO
HiEHEE - Read FIFO overruns RIge & A iU NIEE - Fijl/E SPI bus Hk (i FHTEEEa Ak L - 0H &
44 DAC - HITEEIIG BA B R o] LA 2% - S8 |- Read FIFO overruns ZfERIZIERY - W1 SPI # {3
TEFEABFA R  JBEE Read FIFO $A5gh 2(REZRY - 1 HAT RFIFO HYERIEERYT2ZE dummy
read [y HEF R C{Hi% transmitted [RLL 16 HEREL -

Ndummy _ reads = Ntransmitted _ bytes mod 16

£ 1 WAL Read FIFO J2 HZERIEN T » (7 16 FEORIE &SR overwritten - [RFLAEGHEIL 16 &k
Z R /A% RS Read FIFO 2@ 22 -

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, emtirgen, cpol, cpha}, nSS
low
REG_WR ('hB8, 8'h55); // TX
REG_WR ('hB8, 8'haa); // TX
REG_WR ('hB8, 8'h87); // TX
REG_WR ('hB8, 8'h78); // TX
wait (xintr);
REG_RD ('hBA, acc);
while (acc != 8'h84) begin
$display ("wait for FIFO empty ...");
REG_RD ('hBA, acc);
end
REG_WR ('hBA, 8'h04); // clear interrupt flag
REG_RD ('hB8, 8'h55); // RX
REG_RD ('hB8, 8'haa); // RX
REG_RD ('hB8, 8'h87); // RX
REG_RD ('hB8, 8'h78); // RX
REG_WR ('hB9, 8'b0000_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirgen, cpol, cpha}, nSS
high.
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16.3 ERFIHRPTEC AR B T
RA8873M [Ni# SPI master 71 » EDRE E 6 R T (E HSMNELRPIRCIEAS/ROM » SZHEHIGER 4-BUS
(Normal Read) - 5-BUS (FAST Read) ~ Dual mode 0 - Dual mode 1 &2 Mode 0/Mode 3 - HEzC[E#E/ROM
ThRE A DA P B DMA B A - U A FRZ S ME EY ERPASC IR AS/ROM FEFERYZ S 1Y bitmap [EIfE -
RAB873M 7% g EEF Tl - A 5 5T - DMA BRI RIME R REIEC IR RS B 7Y /2 DMA
(Direct Memory Access) HYE} - B H EFEFEIE - (6% 7] LLER DMA JItRERE R R PR IR AR (%
FEURUERT - MEEREAENTZE MPU HYRE -

XSCK
XMOSI
< > SERIAL
RA8873M « XMISO R 6
XnSFCS0 R
XnSFCS1
—p
i SERIAL
> ROM 1

B 16-3 : RA8873M Serial Flash/ROM System

BEAYPAPIRC IR AG/ROM HYBEHISn S > 55275 R 16-1:

£ 16-1: Read Command Code & Behavior Selection

REG [B7h] BIT[3:0] Read Command code
1x FEE AT SHE— 03h
000xh TEREEUHE > TR IEES 2 RABST3M & g ALy xmiso i «
TEAr IR B E R A T 2222 A -
1x AT S H5— 0Bh
010xb ey RS HUHE (fast read) » P90 IEAL 2 RA8ST3M By kHm AR xmiso Filfir -

AR S ERIE & 8 (822 EH -
Ix FEHLET S5 — 1Bh

1x0xb By EE A PSS RS S RASST3M MY kHE A B xmiso Bl -
FHra &R EA 16 {2251 -
2x AL ET 25— 3Bh
xx10b TREECIEASZE RAB873M ekl A 77 = R s st A > Holiig ARz £ xmiso Ei xmosi

TEfrbEBE R A 8 {22 #EH] (mode 0) -
2x EH A< i5— BBh

xx11b RA8873M F iy kil H B ek A By Fo s S8 » FL{H R Al i AR &5 xmiso Ei
xmosi - FEfrHEBERIE g A 4 M2 88 (mode 1) -

RAIO TECHNOLOGY INC. 134/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

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

8T —se 24T/32T 8T 8T —u

XnSFCs | |
xsck  _|MIAMITIUL - U
XMOSI W03h O AdArZB0Y K '

| Addr[31:0] |
XMISO (D0 X D1 X D2 b

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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8T 24T/32T —+le—8T —sle—8T —»

XSCK :MHMHM __________ MMHWMWMMUW[:
XMOSI >< >< Addr[23:0§ J\<Dumm)< :

Addr [31:0]

—— oo

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

e BT s 24T/32T— s 8T — 4T (4T (4T 4T
XnSFCS |
XSCK JUUUUTIITTL......... MMMMMW

XMOSI >< 3Bh >< Addr[23:0]/ ><Dummy @@@@

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  {B6)(B4)(B2(BO
state will be 32T sFoo  KBDXBE}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  YMNERERFIFIT ROM
RA8873M &7 e i /Mot ROM » AL ST e AB LB - ff RABBT3M HHAELEEFIC
ROM ffJ & %8 41 | GT21L16TW/GT21H16T1W, GT30L16U2W, GT30L24T3Y/GT30H24T3Y,
GT30L24M1Z, B GT30L32S4W/GT30H32S4W - iZ i Rlf]4 T 16X16 ~ 24X24 ~ 32X32 Bl R Z 2y

FITR/N

SNERFICH T T E T 3 A FEIRYERES T30 > 1 byte/2bytes/dbytes Hy&RtE 3 - SRIAAT:

lbyte = T~ ASCII code for all Character ROMs -

2~4bytes TTHE~41 GT30L24M1Z (/] GB18030 Hy4RHE /7=t «

2bytes FErHE+2bytes 25 [f— HA# GT30L16U2W [ Uni-code ffE -
HAth =T R E & &y 2bytes -

AP w0 Db P

FEEE SN T ROM W - & & So A TGRSR - MmBEHErAlryr i el RIS E T 3 553

RESGANCIE

3B GT30L16U2W kg E » uni-code FITiEEE /8% “ZFindex Table” #KE+E ROM By ALk
WIS{HEH & A UNI-CODE Hy=F et &uE fy 00A1h~33D5h = E76Ch~FFESh » 5 & —{Ef R 4Ri5 D
B - FHEEEINY 2bytes FIThHE (high byte first) 225 %] “ZFindex table” Jiat&HFrrfirtl o HAth
UNICODE 4t a0 & A T M {E 7 et - BRI SEEF4HRVEREH - 55275 GT30L16U2W Fifg & -

BT 405 Fl i GT30L16U2W T A UNI-CODE 7 tHE (00A2) [A A Hi[E £1F 00A1h~33D5h
ZIE] > #hte MPU WVEES AERIMN 2 bytes D35 [ ZFindex table &5 RA8873M &1 Ui B (1Y 7T Airdl: -

1st Byte 00h

2nd Byte A2h

3rd Byte 00h ZFindex MSB

4th Byte 01h ZFindex LSB

B 16-9 : Uni-Code Zfindex

RA8873M E4Ni 7T ROM HYNFAREA BT 7 25 - 15 m] AR (L6 I 3 T DR R S AR & /M ROM
ARFY © B ASCFRRRSURTIZ B4 I -
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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]

}

GT Character
control REG [CFh]

GT Character

control REG [04h]
[

Not Full

Write Font Code

Character finish

finish

No finish

Idle

END ]

=T e

16-10 : External Character ROM Programming Procedure

SNERERFI R ROM

HMEREREAECIEAS/ROM T DU AR Ry B A8 AN A5k v] ATE BT AT i ] DMA (Direct Memory Access)
FFHL - SRHIHRPIECIEAG/ROM B LUEE/E DMA ThEsry AR - MHRPIECIEAG/ROM ] #Ai By K B 71
B o BYIHEIRCIERE/ROM's FYA SRS 0 /EER Buffer RAM AU —2K - BREGECTEAS/ROM B A% =04

T:

8bpp data
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h R17 R16 R]_s G]_7 (316 G]_5 Bl7 Blﬁ OOOOh Ro7 RoG R05 Go7 C‘Jo6 605 Bo7 Bo6
0003h R37 R36 R35 637 (336 G35 B37 B36 OOOZh R27 RZG R25 627 626 st Bz7 Bze
0005h | Rs’ Rs® Rs® Gs’ Gs® Gs° | Bs | Bs® | 0004h | R/ | R | RS | G | G | G& | Bs | Baf
0007h R77 R76 R75 G77 G76 G75 B77 B76 0006h R67 RBG R65 667 GGG GGS BS7 BSG
Ooogh R97 R96 Rgs Gg7 (396 695 Bg7 Bg6 0008h RB7 RBG R85 687 GBG GBS BS7 BSG
000Bh | Ry’ Ru® Ru® Gy’ Gu® Gu® | B’ | Bi® | 000Ah | Rio” | Ri® | Rio® | Gio” | Gic® | Gio® | Bio” | Bio®

16bpp data
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h Ro7 R06 Ros Ro4 R03 Go7 GOG 605 OOOOh Go4 Go3 C‘Jo2 Bo7 B06 Bo5 Bo4 503
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 Rs® R2° Ro* Rs® Gy | Gf | G | 0004h | G* | G2 | G2 | By | Bf | BS | B* | Bs®
0007h R37 R36 R35 R34 R33 G37 G36 G35 0006h G34 G33 G32 B37 B36 B35 B34 B33
000%h | R R4® RS Ra* R Gs | G | G5 [ 0008h | G | G | G2 | Bs7 | Bsf | BS | B | BS
000Bh | R Rs® Rs® Rs* Rs® Gs” | Gs* | G [ 000Ah | Gs* | Gs® | G2 | B | Bs® | Bs® | Bs* | B

24bpp
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | G¢ Ge® Go® Go* | G¢& G2 | Go' | G° [ 0000h | By’ | B | B& | Bi* | B& | B | Bt | B
0003h | B/’ B,° B.° B, B, B2 | B | B® [ 0002h | Ry | R | R® | Re* | R® | R2 | Rt [ Ry
0005h | Ry’ R:® R.° R.* R:® R2 | R | R® | 0004h | G/ | Gif [ G® [ G* [ G [ G2 | G [ G°
0007h | Gy [ [ G* | G G2 | Gt | G° [ 0006h | B | Bf | B | B* | B | B2 | Bt | B
0009h | BJ’ B B3 B3 B3 B2 | Bt | B [ 0008h | Ry | R® | R® | R#* | RA | R2 [ R [ R
000Bh | Ry Rs® R Rs* R3® R2 | Rs' | R® [ 000Ah | G’ | Gf [ G [ G&* [ G [ G2 | Git [ GX°
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DMA It { I ] DAPRERAY BB B A K BRI RECERR T - /£ RAB8B73M tft DMA fyifE— 2k
TESMIBHIIRPAIECIEAZ/ROM » ¥ DMA AR X &RV 55 - linear 15581 block f#{ - 45 7] DU
FEAR R I FISEE P88 4 - [T DMA {2X H RS AR REC IRAR Y TR RES A - EUsay AR —1E byte —{#
byte HURFEORE S MSERPIGCIRAG/ROM ik BEURECEAE T - /£ DMA SERkEAT% - RAB873M &ttt —
{8 BT DU RE P20 o BREEAAVIRGE - 5525 TYI=E -

16.3.3  GMEX THVEHEREREFIINTLSEE ROM
DMA linear =l {# FI{ER 5RO IE B CGRAM {#i%45 Buffer RAM » 1 BEiG TEIASHY e
JHEESE 8bpp » S H[E 16-11

Serial Flash Buffer RAM

16-11

16.3.4 EHREN THEZCERFIYMISRSIER ROM
SR R LR A L e W A A EI &R EEmBEAE AR Z DL Pixel BEABAT -
A2 N HHEFUREE:
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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 IIC Master EJj¢

IIC Master /& 438 5 551711 > SRR MA XY I3/ A EE B AT AR - H57#% 100K bps &2 400K bps
R - A& IIC Master XSCL &/

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

SR 405 XSCL /& 100 KHz ifi H. CCLK /& 100 MHz - i pre-scalar (REG[E5h] & REG[E6h]) Ft/E:%
Ry 200 - {£ Master B Slave Y& HE 240 H XSCL ZERL[EPPHY - DL Bytes K Hifiz - S{EER} byte /&
8-bit » %45 XSDA bit #FHHEHERY—(E XSCL » I H {#f#i% th MSB Bi#AE s - (£45(E byte BHEIEH —
{iél acknowledge bit {#3% - & bit F3E1E XSCL fy= B AL EHEEE - PRItk XSDA HAE(E XSCL (R B firlis 5
B > 3 H XSDA EAE XSCL Ry s iR 28 E ALY -

—{EFEREALAY NC @R E B 4 [EEbfHY4HR:
1. Start signal

2. Slave address transfer

3. Data transfer

4. STOP signal

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

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

16-16
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#l1. % 1Byte EFFISE L

Enable 12CM Enable
REG[01h] Bit 2

'

Enable 12CM Interrupt
REG[0Bh] Bit 5

!

( )

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

}

Write slave address and wr bit to
Transmit Register

REG[E7h]

A J/

!

( )

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

A

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

Read Received acknowledge from slave
REG[EAh] Bit 7

Write Date to Transmit Register
REG[E7h]

- J/

!

( 7\

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

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

Finish

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

|
|
|
|
: MSB
|
|
|

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

16-18 : Waveform for Write 1 Byte Data to Slave
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i 2. 7¢5EE F3E 1 Byte BF

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 0xB4 from slave and slave address is 0x01

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

16-20 : Waveform for Read 1 Byte Data from Slave
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17. $#8FH (Key-Scan Unit)
R Fi S e IR R AR TR R - T SRR R e iy E e B AR U 4 - IS (B DR P DS B A - [ 17-1 B
RHTEEAY S FE A B RE - RA8873M LyAfESMITEEREFoK - EASAE KIN[4:0] NEHZETIEEE -

| KIN4 I e

| KIN3

| KIN2

< KIN1

< KINO

RA8873M Column #

KOUTO

KOUT1

KOUT2

KOUT3

B 17-1: Key-Pad Application

17.1 SRR ERESR
RABB73M fHHE Fr e S5 1 5 B4 T

B %571k 5x5 G AR

Key-Scan BEA AR b AT PR BLHUBERF ] -

AR R SRR ]

SCRF 2 SR FIRHE

ER AJERE 2 (A sR B 3 g ({2 3 #Z i REE 907 Fk1)
{5 P 2 S AR AT 8

A

o

KSCR ZBIFMAREE (785 - S Fas 0 AL T AR IRV EIRAR - QOHUBRIRFE ~ HUBRARER -
HRERALHE - ME B AR T (EAE ] DUER P ETGH] - /£ KSCR2 bitl~0 408k H A% NAZHEE -
PR (H I LUE L KSDR 1522 5215 -

& : “Normal key” JEAEAHUBEIF R R A A HE A B a8 e M8 K - “Long Key” RISZFERAZHEEL
BRI N A BB AL Ry SRS % TR  JuEeE "Normal Key" A &4 “Long Key” » ARFERLEIEM E
HREIBAEM -

% 17-1 /24E "Nnomal Key” " iGEL SRS FEFHETAIE - 17 T HITZ SIS & i 7(£ KSDRO~2 - A5 ERIFffH]
1% Mz > AIFRIREEVESE "Long Key” - [IAHBHIEIS/ER 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

B NN % = (Ei i #iF(F KSDRO - KSDR1 1 KSDR2 = {H#fFesth - JEEBEEEEEFN 5 =0
Bl SR B A B B R SR A B o 1 B SR 4R 0 5E 2 T YIBI
1A [EIRS RT3 T $EE 0x34, 0x00 and 0x22 » £ KSDRO~2 17 =041 T

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

DL g rsg i fat e M 4aaan

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 REGI[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]

ERESE AT IR (Key-Scan) > & AT LUE A N Y5 A Ei iR A

1) Software check method: f&# Key-scan HYiREE(E (Status) » REHZEHHL T -
2) Hardware check method: HFEIRIGIIZ B H LG T
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FEHRREHEAE (bit[3] of INTF) k&R 1 fEamERIIEDTE > (EAE IR R ORI T EHRRE
2> BRILMRREA & 2 A4 TP -

ESL > RABB73M fE& B | 57 % "Key-stroke wakeup " » &EHHECESERL TR > (L7712 5 il 5 4T o] LUK
RAB873M HHHEEARASE A P IARE © fy IR AIMAEE A - MPU ] UE RG22 Kiinsh RAB8B73M HyTHEE & E
Ao

DL FE AR et U e AR 4 T

1. WEEITA

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

|
v

Check REG[OCH]
B3=1

Execute Function

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. BEREJTA

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  FR#

Column# (KIN#)
co C1 C2 C3 C4

R0 @ 02h | 03h | 04n
a1 | 10n [An @ﬁn 14h

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

r3 | 30n | 31h @@ 34h

W 17-4

Row# (KOUT#)

WIS 3 {EHEFELL 907 HYJTBETS - Bl EEIMVAL B B - ERFE SRR T R -

=
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18. HEHI

RA8873M A WEIEEARRE - —(EZ MRS » S—(EZ A EIRE - RIRIER LA IR E S > (K
JHFEREE AU/ 2 A Normal ~ Suspend ~ Standby - Sleep - {1 HIFY i #e 7 i & AR a < -
&% RABB73M i A\ HEEFf - RAB873M [y LCD /IR A irHafs: - Rk A B EE=A - 75 /e riias £
4 I-%f LCD &4 % display off 5 power off §y&h{E » LL##% LCD (g -

18.1 —fHiRRE
18.1.1  FEEEES
{EFE VAT CPLL ~ MPLL ~ SPLL 3% € & B RV Ef (FesE » MEAE AER PLL BFARTRE » 1S
PUE #EE 748 01h bit[ 711551 PLL BFARE STRE -

18.2 BEIRRE
18.2.1  HEHRMER
THEHEREE S - FrA AR AIRGREEIFAR - SCIRAER - fRREISAR) RBE R L -
AR (Y P B T~

I ROEE B IR

i EABEEIUIREGEEE fFes DFh bit[7] 5y 1) -

iii. ~ Buffer RAM & H#j# A power down &= B RIFTE - M2 2R EES EOh bit7 HEE
(% EOh bit [7] £ 0 HIfF RA8873M # A & &= IF - Buffer RAM & power down ; 2% E
EOh bit 7 £ 1 » £ RA8873M i A A EfE T » Buffer RAM &3 A BRIl - )

iv.  NELERHE AREIRZC (sleep state) -

v.  ZEREECIERSI AR R o

vi. UM Z&FARE CPLL FEAR s OSC -

vii. 05 MPU S HEIZEY S > AR RA8873M {45 OSC » 415 MPU I/F 25517 » AREE
RA8873M “fig{F |k OSC -

viii. BAFARTA PLL #YEJR(CPLL/SPLL/MPLL) -

ix.  [EHERRARREE (725 power saving fi7 7t » i HEFEAHITEE R 1 S8 7] DIE(R RA8873M &
FOEANT BB -

2 EARBEREAERETNERET - (TR SN P2 -

[l EEEE AR PR T
i. #5H power saving state (3%7€ DFh bit[7] as 0) -
i, ANSRAEREIRAE S OSC W= 1T » RIAZEEHE OSC -
i, PR ZSR S OSC -
iv.  [E{EFTAHY PLL (CPLL/SPLL/MPLL) -
V. UHAFTA YR ARG AR ~ SCISRSISAR - fRfEEAR) Fs PLL BSAK -
vi.  [EFERREIRREE 72509 power saving bit ¥ H % bit #7550 -
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18.2.2 {RHRER
{EIRERRESS (suspend mode) T » ZGHEHR - SCIBBRIENR - IStaispR i e ik » 3 Fao e R e
WeLTHAE] OSC B -
HEARIRIE AP BT

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

Vii.

viil.

8 OSC FE#ELE AT Buffer RAM ilH7T4% -
E H B S suspend mode -

#HE ABEHZ FE DFh bit[7] 5 1) -
NEPE RS #E A KIRIES (suspend state) -

H B LRI AR -

HEIVIH 2 I ARBLEC R AS R R PLL 8% OSC -
EEIEERE SR 4HFAK -

{rFF OSC #fT -

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

{8 F E R B ARG 7251 power saving bit i H Z£558 B 1> 12 {# DURE(E RA8873M EL4%iE A&
o

&t . BARBRASEBEHNEREY - EFIREETHRER T 2 -

[ AR R R T

i.
i.
iii.
iv.
V.

Vi.

eBd power saving state (8% DFh bit[7] as 0) -

WIRAERIRIEZ OSC #ifZ 11T » HIVHEZEEEE OSC -

VA 24k fs OSC -

[E{8 A HY PLL (CPLL/SPLL/MPLL) -

VHARTAIIIEAR (GReHFR ~ SOIRASIEAR ~ feffiiiR) & PLL BEAK -
{1 F & i IREE T 7 2519 power saving bit 3 H 4% bit 8% 0 -

18.2.3 Standby Mode
A standby 115 - ZEAREFIREUT I AORF & 42 (- - SCIRESIFARAI & 448 H MPLL clock $2ft -
#EA standby HEEBERAIT:

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

Vil.

viii.

S A5 standby s -

i \VHTERE (% DFh bitf7] as 1) -

P ERSHE A standby (s -

SRR -

YR GIR OSC » i FL4ERFE AR MPLL clock $2{% -

7% OSC #{7 -

HEFFFTAHY PLL ZEBD AR AE LB HOR[EE -

{83 -85 AR A 225410 power saving bit 3 S5/ 5 1 35 {BLIHEIR: RASB73M EL4#E A
st -

‘& EAREEASEERNERET - ETREEHREA R SR 2 -

RAIO TECHNOLOGY INC. 152/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

[ AR R R0 T
i. #FF power saving state (% DFh bit[7] as 0) -
i, DA RS ARE TR AR Ry PLL HREA ©
ii. (AR ARRRET (7251 power saving bit 3fi FL %4 bit 85 0 -

18.3 BRI LR
Item | Normal State Power Saving State
Normal mode Standby mode Suspend mode Sleep mode
PLL enable Parallel MPU Serial Parallel Serial Parallel Serial
MPU MPU MPU MPU MPU
MCLK MPLL clock MPLL clock '(\:Al';)lgllz 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. FriF=sai A

£ RABB73M (YLl ife fft 4 Ay - S

FH2HR 19-1

7 RAB8B73M i {7-e5H R Rl 2154

ELEHAZHRHY - RAB8T3M & —(ERIE i (a8 BEF iU S W i es o NS 1 28 ol LU IR RS BV HA 2R
SHHUE R » A B RMERER - M5 Fes 1] LA “Command Write” JEHEL “Data Write” JEHALZEHI4E
KEASFHITHEE - “Command Write” 15 EE{E22iYArHE (register number) » #23 “Data Write” EHEAGE ] LKL
HEALTEST - SEAIGEEE SN BRRAES 2 “Command Write” JH » 24P
“Data read” #EHAZAEEEVE R - “Command Write” % EEfresfirilh » “Data Read” HIEHEHEFER! -
% 19-1: Host Cycle Type
MPU_8080 MPU_6800
Cycle Type XnCS | XAO ["XnRD_ | XnWR_ | XnRD_ | XnWR_ Description
EN RnW EN RNW
Command Write 0 0 1 0 1 0 Register number write cycle
Status Read 0 0 0 1 1 1 Status read cycle
Corresponding Register
Data Write 0 1 1 0 1 0 data/Memory data write cycle
following the Command Write cycle.
Corresponding Register
Data Read 0 1 0 1 1 1 data/Memory data read cycle
following the Command Write cycle.
NEYHH RS s R A - FEE e RS LS E e LB L - FHEEFSRRZE R 8-bit iE
B AE T (P DR 2 T e s R R IO e (] B

(RO: Read only, WO: Write only, RW: Read-able and Write-able)

19.1 ARREE 78

Status Register (STSR)

Bit Description

Default Access

FErEEI R Write FIFO full
0: =CfEE% Write FIFO 47 full -
1: :IEEE Write FIFO A& full -

EB= -

A ERE Write FIFO 3874 full (9ER T » MPU A8/ DIE T—

RO

FIEEECIEAE Write FIFO empty

0: =CIEHE Write FIFO j4H empty -

1: :1EEE Write FIFO 7 empty -

EEEES Write FIFO 2 empty B% - MPU T L% A 8bpp %
({5 Z 5l 16bpp Ei} 32 {52 st 24bpp Hitl 16 {EEGE -

RO
Zkt 64

F et {258 Read FIFO full

0: =C[E# Read FIFO ;&4 full -

1: #1542 Read FIFO A full -

g Read FIFO 2 full B » MPU ] L SEEY 8bpp &
8 16bpp &k} 32 il {5 Z 5 24bpp &Ei} 8 {HEZE -

St 64 (E{%

RO
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Bit Description Default Access
F et fER8 Read FIFO empty
4 0: :CfEE Read FIFO }44 empty - 1 RO

1: 0184 Read FIFO A& empty -

Core task is busy (fontwr_busy)

IEETEASE R I T 2% A% U TR AR

BTE - %[5 % - DMA ~ JIFEASEIE A -

0: EH5ERREIHIE -

1 EBICE

3 & {5 VIS BlE R B0 B URIE AR RS E R > DS 0 RO

W7 RAB873M Z&HI & -

& : BTE ~ 0[5 [% « DMA 0] DU & H e R B HIREAAALIT - T

AR » AR BB RSO e - 17HEE - ook
AIS B R OB ST/ E Y ER] - B HTERL core_busy

(fontwr_busy) 7={& bit £ 0 -

Buffer RAM ready for access

0: Buffer RAM 3 EF 1T A7 HL

2 1: Buffer RAM EX48 ] UG {FHT = 0 RO

TE(E B &S AL THRRE 2 /i > (& AH s E

“bfr_initdone” {i7JTA 1 -

Operation mode status

0: Normal #2{E -
1: Inhibit #{F
1 Inhibit #:{EFE7~ RA8873M A EFIEAE 41T N & B B B2 Bt R 0 RO

EEANTREHEAXES -

TEBBIEAIET - ST G 4R 1 B PLL BHRGHE 11 - FrliE
{15 bit 81 REG([DFh]bit[7]) &7 —BEEAYIRFHEZE

Interrupt pin state

0 0: J&F hlEE - 0 RO

1: ArhErEs: -
Z# : “RO” means read only.
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19.2 IC 4HREHI 2R
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 #/E o

1: Software Reset -
0 Software Reset A& &EENHARER - ENEFaSEE GH 0 WO
BREY o BT AR A 1B (7es o] A eE AR SR WI4a E - (EHETE
Z S HEE DA E AR R S AYARAE -

& : iE{H bit 7F reset SERRE HEIHER -

Warning condition flag

0: HHEEESL -

1 BLEL -

HEFAIAY ERNaE tm A REG[E4h] bit 3 -

REG[01h] Chip Configuration Register (CCR)

Bit Description Default Access

Reconfigure PLL frequency

$HiE(E bit B 1" LLEHEE PLL S -
2

7 a. EHAEES PLL AHRISE > PLL BEARA & 5 Lot - A 1 RW
FRVVHBICREE bit 320E Ky 1 > PLL BRFARA Erics -

b. fEHZ AT PIEI (e ) S bit DUAHIE 2402 & T DR E]
PLL B§AK » "1"FoR PLL AR CLASsL&E I B DR D) -

Mask XnWAIT on XnCS deassert

0: No mask

XNWAIT RiAfF XnCS assert /deassert HEE T > HEANERE
TCRRHY XnWAIT 47 assert » 3l H FEIFEEREZ T —(EEEHH
H - 405 MPU KB B EEISGEE XnWAIT BEREE IR - KRR

6 | HALISHE RABBTM SERRENEE » IV I HEZ s XnWAIT 1 RW
HIRER > U FLAE XNWAIT s B A A 1T T — KL -
1: Mask
% XnCS U3kl XnWAIT t€rificis » Bt MPU 5 Fi_E 248
A XOWAIT 4 (2 B £ A -
Key-Scan Enable/Disable
5 0: BEAE o 0 RW

1 BE -
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Bit Description Default Access

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 -

B AREE Y TET f b i s e &y GPIO Bl TgE Key -

IIC master Interface Enable/Disable

0: Z5E (GPIO function) -

1. 2HE (11IC master function) -

IIC master &1 XKIN[0] & XKOUT[O0] FalfirFLF

i=(# bit # Key-Scan Z(EE bit A H SAVELME » HAEERAIFR
IIC master i Key-Scan [E|FFEFERYEE » AL XKIN[0] /XKOUTIO]
e IC HYThEE - £ EAAY XKIN /XKOUT Filfir Al & 4
Key-scan If&E °

Serial Flash or SPI Interface Enable/Disable

1 0: Z4E (GPIO function) - 0 RW
1. 2(HE (SPI master function) -
Host Data Bus Width Selection
0: 8-bit el & HE -

0 1: 16-bit FHEnHEORRHE © 0 RW
xR Serial host I/F #7582 AE FTRBUR AV IR EE H
RA8873M ez bit 3% 0 » i LI /o 8-bit BIRFAUAFHL -

4-3 01b RwW

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

Host Read/Write image Data Format

MPU S+ R0 IR RGHYE 2 B RS -

Oxb:EH#HEE A » AU AR AT
1. 8 bits MPU I/F
2. 16 bits MPU I/F with 8bpp data mode 1 & 2

7-6 3. 16 bits MPU I/F with 16/24-bpp data mode 1 0 RW
4. serial host interface

10b: #HEFEEREIEE high byte(41 16 bit MPU I/F {# HIHYZ
8-bpp data mode 1 ERHER) -

11b: EHBEEEEREEE high byte(4 16 bit MPU I/F {5 f 24-bpp
data mode 2) -

Host Read Memory Direction (Only for Graphic Mode)
00b: 7> #At& L>F -

0lb: H5>7 #fg E>T -

10b: E>F & 7i>% -

11b: N>k 2R/M& >4 -

WK ER EE linear EALFEAIILRY bit AT 20 -
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Bit Description Default Access

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

0lb: 5>/ #k1% E->7F. (Horizontal flip) -

2-1 0 RW
10b: E>F ZR#% /£ —2>A. (Rotate right 90° & Horizontal flip) -
11b: F>E %1% /£->4. (Rotate left 90°) -
WIS EE E R R e IS > AR bit AT2RE -
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: RZEE de-bounce - 0 RW
1: 3t de-bounce (1024 OSC clock) -

External interrupt input (XPS[O] pin) trigger type
00 fEAE{L it

5-4 01 I NFEB G - 00b RW
10 = AEf s -
11: EFHEGREE -
3 NA 0 RW
Text Mode Enable

0: EPHE -

1 R -

TERE 12 {1 bit Z i - WHSCHEE core task busy J& & IEAEITRREL
P T - [fi core task busy ZIRAEE1FES -

WIFAE linear EALEFH > 5{H bit 4044 % 0 -

Memory port Read/Write Destination Selection

00b: #E$%E Buffer RAM fy image/pattern/{s i & H s T F RN E R &
A B » %% Read-modify-Write -

0lb: 3% RGB {affy Gamma table %8 A HY - AHEEEEATED
J& 256 bytes - (il I ¥ T5 2245 & 255 AHY gamma table 747% ffiH
1-0 483 A 256 bytes - 0 RW
10b : TR (HAEREZ low 8-bit MPU & » JH{bl—
REETFasVEREES) - R 2% Graphic Cursor FCIRASSEEUIIAE ©
EE R TS 4 BEPIFMENEIERE - e E
#H 128x16 bits - {f & RV R 25 E 55 A HAE R graphic
cursor - ZR1EFFHIZEE 256 bytes -
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Bit Description Default Access
11b : FEMER > 52 64x12 bits #Y SRAM - K B MPU &3¢
A 8bit - RIAEEEIE T AR » A low 4 bit fEBHEE A
RAM « S % 3 (iR SO TR AG i HIL - (0 2 TR S 45T 128 bytes o

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]. fEREERIIFRAET » ATLAEFHEEERF A -
22

a. Image data in Buffer RAM: £ MPU I/F E[E % € & 8/16-bit >
A LLEeE E 5w RIW image BRHE S o Ia%E B =Y E 6
R EHRARE ©

b. Pattern data for BTE operation in Buffer RAM: £% MPU
I/F EJERIE Ry 8/16-bit » 7] DAGE F 4% R/IW image &&= -
W% E R SRR A B B (2R B B AR RS E - LA F (e iRHIG e I &
FORIEZ B E Fy 8x8 2L 16x16 {513 »

c. User-characters in Buffer RAM: £ MPU I/F EEXN T
8/16-bit - A[LLaeiE F#%Em RIW image Bk - I H e E iR lE F
linear &= -
d. Character code: HEERZ MPU &RIAY low 8-bit » {# 7 _FJE{
G asE 5 2 - FE T e/ 2byes - HIISE# A high bytes -

7.0 | ERMEETA . FEE<8000h fEHT | FHE>=80000 Ha | RW
? o

e. Gammatable data: REEFZ MPU &RHY low 8-bit- (&%
JH % 1€ “Select Gamma table ([3Ch] Bit6-5)" 7k & & A &6 HY
Gamma table’s {irhilat#es - & RERRIGHET TR ARVENTE - (EH]
FIEZ TS 256 bytes BRI FECEAG T -

f. Graphic Cursor RAM data: HgEH< MPU 1Y low 8-bit &} -
BVEEYE “Select Graphic Cursor sets” #7725 L%k Graphic
Cursor RAM firik5+8es » AT ARVENE -

g. Color palette RAM data: HEER:S MPU B AHY low 8-bit &
o fEFEE L HSH ¥ Color palette RAM (64x12) ##%%] ~ 128
byte HYER} - W HAEE B2 PR eSO fFasfir il -

Read Function : Memory Read Data

(PRGOS RS ERIIIAE - VHERE REG[O3h][1:0] » 7522 (s F 2
EERREAIRE » RIVEIE R EEREIYEE AT -

g1 5RAE read ZEEECR FEAVALAEER) » APEELHSESE 22
W] R A2 B S — (AR AR - &R EZ 2
FHARTEN - BPE T IR AS EEE C R S RS I SRS HIRE -
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Bit Description Default Access
&2 FEmEURIIEE - SEHGEREZE L 4 bytes R EAER -
&3 WIS HEEE NS NSRSl (B Z fiE &5 &
FBIE] SRAM > IS F & R Siisd. RA8873M [y core task
busy JEFLE GEUR BHIEIRRE » & RHEA n S F sk -

19.3 PLL 4HREE fFes

REG[05h] SCLK PLL Control Register 1 (PPLLC1)
Bit Description Default Access
7| e 0 RW
6 NA 0 RO

SCLK extra divider
xx1b: [# 16 -

53 000b: &1 - 0 RW
010b: [ 2 -

100b: B 4 -

110b: % 8 -

SCLK PLLDIVK]1:0]
SCLK PLL EgHHERsE
o1 00b: [ 1 - 2 RW
0lb: BE 2 -

10b: &4 -

11b: & 8-
SCLK PLLDIVM

PCLK PLL Pre-driver parameter.

0 0 RW
Ob: f&1-
1b: g2
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 g A28 » BEEZAE 1~63 - (¥E 0 ZZEILHY) -
*PCLK is used by panel’s scan clock and derived from SCLK.
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RAIO"
REG[07h] MCLK PLL Control Register 1 (MPLLC1)
Bit Description

Default Access

7-3

NA

0

RO

2-1

MCLK PLLDIVK][1:0]
PCLK PLL Output divider
00b: & 1-

01b: & 2 -

10b: fg 4 -

11b: fx 8-

RW

MCLK PLLDIVM

MCLK PLL Pre-driver parameter.
Ob: & 1-

1b: B 2 -

RW

REG[08h] MCLK PLL Control Register 2 (MPLLC?2)

Bit

Description

Default

Access

7-6

NA

0

RO

5-0

MCLK PLLDIVN[5:0]
MCLK PLLg A28 > BEEZAE 1~63 - (HfH 0 ZEEILAY) ©

1Dh

RW

*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

2-1

CCLK PLLDIVK][1:0]
CCLK PLL g A8
00b: i 1 -
0lb: & 2 -
10b: & 4 -
11b: & 8-

RW

CCLK PLLDIVM

CCLK PLL Pre-driver parameter.
Ob: f& 1-

1b: B 2 -

RW

REG[0Ah] CCLK PLL Control Register 2 (SPLLC?2)

Bit

Description

Default

Access

7-6

NA

0

RO

5-0

CCLK PLLDIVN[5:0]
CCLK PLL#f A28 B{EIEZAE 1~63 - (B{H 0 BELIEAY) -

2Ah

RW

*CCLK is used by core’s clock
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RAB873M AUBSHRZE OSC R/ ERi XCLK PLL S5 A=A » T IRIAT e FISIRATS 31 -
(Fi%(XPLLD,VM) Jx (xPLLDIVN +1)

PLLDIVK
2X

XCLK = f

2
1. 415 REG[05h]~REG[OAN]#ZE% 1E » FRIE(H F & Es% B4 PLL $i 8 E - = (EHFR lock time (< 30us) -
2. B AHY OSC $ER(FNnVERFS NEEGAYEE - I H PLLDIVM B FinAYEHEATT:

10MHz < Fin <15MHz
&

Fin
10MHz SWS4OMHZ
Fin
3. NEEIEAYIE FVCOZWX(PLLDNN +1) MEBESE P ECR Y 250 MHz - (B2 2 ZE /N R

500MHz - Hat]EEER:
250MHz < Fvco < 500MHz

19.4 BRI TS

FETFH R (225 & “Interrupt Enable” ~ "Interrupt Event Flag” £ "Mask Interrupt Flag” #{£2% -

interrupt enable
1 -- mask 4‘)—L
interrupt maskD o
) interrupt fla
interrupt event

interrupt enable
1 -- mask 4‘)—L
interrupt maskD o E—
) interrupt fla . XnINTR
interrupt event .
[ ]

LJ . .
L] L] [
L]

iﬁterru t enable
1 -- mask 4‘)—L
interrupt maskD o
) interrupt fla
interrupt event

B 19-1

REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 0: ZEAE o 0 RW
10 BEE -

External Interrupt input (XPS[0] pin) Enable
6 0: HEEE o 0 RW

>=HE
1 E0HE -
[IC Master Interrupt Enable
5 0: BEEE o 0 RW

>=HE

1 BHE -
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Bit Description Default | Access

Vsync time base interrupt Enable Bit
0: FEgE i -

4 | 1 FEEE - 0 RW
This interrupt event may provide the host processor with Vsync
signal information for tearing effect.

Key Scan Interrupt Enable Bit
3  EERE O - 0 RW
1 ZEedEr -

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

0: ZERE-PiE -

10 BRETET -

PWM timer 1 Interrupt Enable Bit

1| 0 AEHEE - 0 RW
1 HEedr -

PWM timer O Interrupt Enable Bit
0 0: ZEGE T - 0 RW
10 BEedir -

REG[OCh] Interrupt Event Flag Register (INTF)
* YER(E I E e - (BREEE (A as a2 A Tl - FEEE R e A NERY. SPI master JRREEfFgs
Hy TR REG[BAN] -

Bit Description Default Access

Wakeup/resume Interrupt flag

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

7 1: & Wakeup/resume HEfIfERE 0 RW
Read Function 2*Wakeup/resume Interrupt Status

0: J87H Wakeup/resume SHEfE4: -

1: Wakeup/resume R zE4: -

External Interrupt input (XPS[0] pin) flag

Write Function = XPS[0] pin edge Interrupt Clear Bit
O: fEEhE -

6 1: Abr XPS[O] rPETHAE - 0 RW
Read Function = XPSJ[0] pin Interrupt Status
0: J24 XPS[0] FErZEL -

1: XPS[0] gt -

IIC master Interrupt flag

Write Function=>» IIC master Interrupt Clear Bit
0: fEFHIE -
1: 5B IIC master HrEfTHEE -
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Bit Description Default Access

Read Function =» IIC master Interrupt Status
0: 747F IIC master FEE4S: -

1: IIC master FEE4: -

Vsync Time base interrupt flag

Write Function =»Vsync Interrupt Clear Bit
0: fEEhE -

1: JERR vsync FETEAE -

Read Function = Vsync Interrupt Status
0: J&H vsync HEES -

1. A vsync FIEES -

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: fEHH{E -

3 1: %[ Key Scan i o 0 RW
Read Function =®Key Scan Interrupt Status

0: }4F Key Scan HEE4: -

1: A Key Scan g E4S: -

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

Write Function=>» Interrupt Clear Bit
0: MEEIE -

10 JERRPETEE -

Read Function=»Interrupt Status

0: JZATEES -

10 HEnEsL -

PWM 1 timer Interrupt flag

Write Function=»Interrupt Clear Bit

0: fEEH{E -

1 1: kR PWML rpgr s - 0 RW

Read Function=»Interrupt Status
L 2H PWM1 hEfzEL -

1. 5 PWML dErE4: -

PWM 0 timer Interrupt flag

Write Function=»Interrupt Clear Bit
0: fEEHE -
1: PR PWMO rPgriifs -
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Bit Description Default Access

Read Function=»Interrupt Status
0: J2H PWMO frE 4 -
1. 5 PWMO HfrESE -

REG[0Dh] Mask Interrupt Flag Register (MINTFR)

R QISR B P AT - 0 RAS8T3M gk thER4: MPU - [T MPU R 7R % L B AR
(Interrupt Flag) - {E/Z 415 A A FLb hETEAD ¢ A #il s FlEE MPU R & UE| g - (52 MPU 7] LA
AR P BT LIS AR E L -

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: RIEE o 0 RW
1 T -

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

Mask 1IC Master Interrupt Flag
5 0: FUEE o 0 RW
1 T -

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

Mask Key Scan Interrupt Flag
3 0: R o 0 RW
1. R -

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

0: RNIEER -

1. R -

Mask PWM timer 1 Interrupt Flag

1 0: “RIEE o 0 RW
1. R -

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

5 0 RW
1: f2F-EEFHERE -
*HAAE XPDAT #ia%k GPIO THAE » M TA HES ©
GPIO-E[7:0] Pull- high Enable (XPDAT[12:10, 7:3])
, | O HETtEEE s - . .
1. $2F+-EFH B -
* HUA1E XPDAT #5%pk GPIO ThsE » AT A AR °
GPIO-D[7:0] Pull- high Enable (XPDAT[18, 2, 17, 16, 9, 8,
1,0])
3| O SEFHEIEE - 0 RW
1: 27 EEHEE -
*HATE XPDAT #4325k GPIO ThsE @ BT A AR -
GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCS0, XMISO,
) XMOSI , XSCK) 0 RW

0: FEFHEIHZARE -

1: $REBBAEAE -

XDB[15:8] Pull- high Enable
1| o ERFFEEBHALE - 0 RW
1: $REBBEAE -

XDB[7:0] Pull- high Enable
O | 0 HEFFEEIHALE - 0 RW
1: $EFHAIH A -

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

XPDAT[2] —=GPIO or Key function select
2 0: GPIO-D6
1: XKIN[4]

0 RW

XPDAT[1] —GPIO or Key function select
1 0: GPIO-D1
1: XKIN[2]

XPDAT[0] —GPIO or Key function select
0 0: GPIO-DO
1: XKIN[1]

19.5 LCD FEREHIEF2E

Main Image Start Address
(0,0) (HDWR) (MISA)

X-coordinates (MWULX)

(PWDULX,.PWDULY) Y-coordinates (MWULY)

(VDHR)
Vertical Display Windows Height

' (VDHR)

DISPLAY WINDOWS(PANEL)

PIP Image Start Address
(PISA)

B 19-2: LCD Display

Main Window Upper-Left corner \

$\

Main Image Width
(MIW)

P

. . S Horizontal Display Windows Width
Main Window Upper-Left corner

\\4.’ (HDWR)

PIP Window Display Upper-Left corner
' X-coordinates (PWDULX)
\ PIP Window Display Upper-Left corner
\‘. Y-coordinates (PWDULY)

PIP Image Width
(PIW)

//

- a

Buffer RAM
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REG[10h] Main/PIP Window Control Register (MPWCTR)
Bit Description Default Access

PIP 1 window Enable/Disable
0:PIP 1 ZEKE -

1:PIP1 38 -

PIP 1 fgi/KiE E PIP 2 g2 | -
PIP 2 window Enable/Disable
0:PIP 2 Zt5E -

1:PIP2 & -

PIP 1 WlgiKits PIP 2 g 2 [ -
5 NA 0 RO

0 RW

Select Configure PIP 1 or 2 Window’s parameters

PIP RS2 EEE « 2 - Rk - BgRE - BURER -
4 REERE ~ REEE - REEE - 0 RW
0: FJDIEEE PIP 1 Y28 -

1 A LLERE PIP 2 Y28 -

Main Image Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 & -

3-2 1 RW
01b: 16-bpp generic TFT, i.e. 65K £ -
1xb: 24-bpp generic TFT, i.e. 1.67 {1 -
1 NA 0 RW
To Control panel’s synchronous signals
0 0: Sync Mode: £5E XVSYNC, XHSYNC, XDE - 0 RW
1: DE Mode: 275 XDE Z(&E > M XVSYNC ~ XHSYNC EHIER
REG[11h] PIP Window Color Depth Setting (PIPCDEP)
Bit Description Default Access
7-4 NA 0 RO
PIP 1 Window Color Depth Setting
3.2 00b: 8-bpp generic TFT, i.e. 256 & - 1 RW
01b: 16-bpp generic TFT, i.e. 65K & -
1xb: 24-bpp generic TFT, i.e. 1.67M {& -
PIP 2 Window Color Depth Setting
10 00b: 8-bpp generic TFT, i.e. 256 & - 1 RW

01b: 16-bpp generic TFT, i.e. 65K & -
1xb: 24-bpp generic TFT, i.e. 1.67M & -
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REG[12h] Display Configuration Register (DPCR)
Bit Description Default Access

PCLK Inversion
0: XPDAT, XDE, XHSYNC - Panel (i XPDAT 27 XPCLK
T4 -

KPCLK £ S I S . . T N S (N S . D O D A .

XDE

XPDAT

1: XPDAT, XDE, XHSYNC - Panel #liH{ XPDAT 7£ PCLK &% -
(e ORI G N I AN S SN S S S S

XDE

XPDAT

Display ON/OFF

6 Ob: FERRAR - 0 RW

1b: BURGARL °

Display Test Color Bar

5 Ob: ZAgE - 0 RW

1b: FHs -

4 = Bit WHEE O © 0 RO

VDIR

Vertical Scan direction

O: HEZFIT -

1: HTrElE-

Parallel XPDAT[23:0] Output Sequence

000b : RGB -

001b : RBG -

010b : GRB -

2-0 011b:GBR - 0 RW

100b : BRG -

101b : BGR -

110b : kP -

111b: AHHEIRRE (REEERE R 0(RE) = U(HM|) 5H
% REG[13h]) -

#1: % VDIR=1"PIP % - EBIPIFEE - XFEAR e 5 BhAERE -

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

XHSYNC Polarity
7 0:Low FhE - 0 RW
1: High #{F -

XVSYNC Polarity
6 0:Low FhE - 0 RW
1: High #){F -
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Bit

Description

Default

Access

XDE Polarity
0: High #hfE -
1:Low HEHfE -

RW

XDE IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “DE” #iH B low -

1: Pin “DE” #fiH A high -

RW

XPCLK IDLE STATE

(in power saving mode or DISPLAY OFF )
0 : Pin “PCLK” gt £ low -

1: Pin “PCLK” #H & high -

RW

XPDAT IDLE STATE

(in Vertical/horizontal non-display period or power saving
mode or DISPLAY OFF)

0 : Pins “PDAT[23:0]" #H £y low -

1: Pins “PDAT[23:0]" & & high -

RW

XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF )
0 : Pin “HSYNC” it & low o

1: Pin “HSYNC” #H & high -

RW

XVSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “VSYNC ##H & low -

1: Pin “VSYNC”#5H £ high

RW

RAIO TECHNOLOGY INC.

VPW VND VDH VST
[ [ [ |
XVSYNC
Crrrrrrrr
XPDATA LINEN LINE LINE o
N 1 N_/
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
/ WL R O 0 Wo
Horizontal Display Width Setting Bit[7:0]
T Fes R/ K PBURTESE - HAFEMIY LCD Bw i f 8
6-0 G R — BT - 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
AP BLRERAR TT bl 800 1§32 -
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]
BT es R/ K PRUR R RO - (8 E R KPR IR
3-0 Ky 8 HUEE L SHEAFEAARATE Ry 1 (EBRE - 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
KPR AN iDL 800 13 -
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]
BT s Ry /KPR RUR gAY - IS (EEf 7855 € I horizontal
4-0 non-display FJ#EHH - Rt N #55% F 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]
BEE fFas Ry /KRR EIS A (back porch) A fEIH - w8 i #
a0 | FMEEUA SYNCBIHURE | - SEEITEAR IR Lpiel | o RW
Ry BT -
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
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Bit

REG[18h] HSYNC Start Position Register (HSTR)

Description

Default

Access

7-5

NA

0

RO

4-0

HSYNC Start Position[4:0]

(4 SRS [ B 2 B AAFE 4= HSYNC (RS [E%G - FE FaReny A B
fir By 8-pixel - X #&f§ By front porch -
HSYNC Start Position or Front porch (pixels) = (HSTR + 1)x8

HEEfFEsTEE HSYNC HUELE rk: - HEtRAVERREERURER

1Fh

RwW

REG[19h] HSYNC Pulse Width Register (HPWR)

Bit
7-5

Description

Default

Access

NA

0

RO

4-0

HSYNC Pulse Width(HPW) [4:0]
HSYNC fEHIEE -
HSYNC Pulse Width (pixels) = (HPW + 1)x8

RwW

REG[1Ah] Vertical Display Height Register O(VDHRO)

Bit

Description

Default

Access

7-0

Vertical Display Height Bit[7:0]
I ESS BT EE R EE L Line BEE) » HtEaT:
Vertical Display Height (Line) = VDHR + 1

DFh

RW

Bit

REG[1Bh] Vertical Display Height Register 1 (VDHR1)

Description

Default

Access

7-3

2

NA

0

RO

DR R O

0

WO

1-0

Vertical Display Height Bit[9:8]
e BEE B RS E (S Line BEE) » HETEROT:
Vertical Display Height (Line) = VDHR + 1

01h

RW

Bit

REG[1Ch] Vertical Non-Display Period Register O(VNDRO)

Description

Default

Access

7-0

Vertical Non-Display Period Bit[7:0]
B fFes Ry HAERUN AR » HatE= T
Vertical Non-Display Period (Line) = (VNDR + 1)

15h

RW
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Bit Description

REG[1Dh] Vertical Non-Display Period Register 1(VNDR1)

Default Access
7-2 NA 0 RO
Vertical Non-Display Period Bit[9:8]
1-0 I e R EIREUR R > Hat &40 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 HYRA k2 TR SIS RIS R FIRIAH VSYNC 1y 0Bh RW
A5 FETORE o
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]
>0 VSYNC Hk{EHY & 0 RW
VSYNC Pulse Width(Line) = (VPWR + 1)

2 . THAYE{ESS 20h~3Bh K LSB %] MSB - {35 f15=5 % E Main Image Start Address » i

WEFER BBl 20h %1 23h > PAEKRZCER LSB[20h] 55%] MSB[23h] » % REG[23h] %555 A% » RA88873M A

& REG[20h]~REG[23h] HYEFR AR 75 -

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

Default Access
70 Main Ir\nage Start Address[7:0] 0 RW
WIAREME 4 BEFR - H Bit[1:0] /£ RA8873M 1f%E & O »
REG[21h] Main Image Start Address 1 (MISA1)
Bit Description Default Access
7-0 Main Image Start Address[15:8] 0 RW
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 Default Access
7-0 Main Image Start Address [31:24] 0 RwW
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Bit Description Default Access
Main Image Width [7:0]
7.0 | PCEE- . \ 0 RW
DEIBER: 4 BB% - MIW Bit [1:0] EPYHRELE R O -
EIA(E R E S - BOERA(EF 800 (53 -
REG[25h] Main Image Width 1 (MIW1)
Bit Description Default Access
7-5 NA NA NA
4-2 DRSS B O 0 woO
Main Image Width [9:8]
T 0 RW
DNHRE: 4 BBk -
R B A - FUERALE % 800 % -
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]
FESE Main Image J# 1
7-0 A BE - 0 RW
HATEREME 4 #2FR > MWULX Bit [L:0]{£ N EFEIE £ 0" »
X-Hifj#EfZ+Horizontal display width “~NgE A~ 800 -
REG[27h] Main Window Upper-Left corner X-coordinates 1 (MWULX1)
Bit Description Default Access
7-5 NA 0 RO
4-2 INERERE O 0 WO
Main Window Upper-Left corner X-coordinates [9:8]
FES% Main Image J#FE o
1-0 AT Z - 0 RW
WIHEREM 4 BBk -
X-fifi#2 f&+Horizontal display width “RgE A5 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]
7.0 4% Main Image JF#1E o 0 RW

AL R -
I EEHE s 0 5] 799 -
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REG[29h] Main Window Upper-Left corner Y-coordinates 1 (MWULY1)
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Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
4-2 DNBEREEE R O 0 WO
Main Window Upper-Left corner Y-coordinates [9:8]
= i ZFE o
10 i;ﬁ% Main Image J# 5 0 RW
B && -
s E (E#EEAE 0 51 799 -
REG[2Ah] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 0 (PWDUL X0)
Bit Description Default Access
PIP Window Display Upper-Left corner X-coordinates [7:0]
52222 Main Window JFEAE -
B & -
7-0 WABRERY 4 BFR - PWDULX Bit [1:0] PIEBEE R O - 0 RW
X-Hifi FEAZHE 2% 52/ [NFY horizontal display width e
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) % » 15
{3 E AR R AHRR PIP Iy B -
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 WAIRREE R O 0 WO
PIP Window Display Upper-Left corner X-coordinates [9:8]
5 £:2% Main Window JFEAE -
B =R -
1-0 WAZRERY 4 PR - PWDULX Bit [1:0] EREE R O © 0 RW
X-gify R e % 22 /N7 horizontal display width -
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) 2% 15
(&35 EAER R AH R PIP Iy BUE -
REG[2Ch] PIP 1 or 2 Window Display Upper-Left corner Y-coordinates 0 (PWDULYO0)
Bit Description Default Access
PIP Window Display Upper-Left corner Y-coordinates [7:0]
55£:2% Main Window JFEAE -
B R -
7-0 0 RW

Y-l A % TN 7S vertical display width -
FR#E REG[10h] (Select Configure PIP 1 or 2 Window)£:#; » i=21f
S ER R PIP S 8UE -
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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 DNVBERESE R O 0 WO

PIP Window Display Upper-Left corner Y-coordinates [9:8]
#F£:7% Main Window FEFZ -

B B - 0 W
Y-El AR AR FE 2% BN FA vertical display width o

FR#Z REG[10h] (Select Configure PIP 1 or 2 Window) £:8 » ;
(B[R E (B A Ry AR PIP B2 8 -

i

REG[2Eh] PIP 1 or 2 Image Start Address 0 (PISAOQ)
Bit Description Default Access

PIP Image Start Address[7:0]
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) % > 15

7-0 N A 0 RW
(&= E (B A Ry PIP B2 8E -
RSB 4 PR - Bit [1:0] PYELEIER O
REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access

PIP Image Start Address[15:8]
7-0 FR#2 REG[10h] (Select Configure PIP 1 or 2 Window) 228 > i& 0 RW

(ESCEE R R tHREE PIP HYSEUE -

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) £ » ia 0 RW
(&5 E (B R s AH R PIP By BUE -

(e

REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access

PIP Image Start Address [31:24]
7-0 4% REG[10h] (Select Configure PIP 1 or 2 Window) £ - ia 0 RW

(ESCE B Ry tHRR PIP HYSBUE

(e
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REG[32h] PIP 1 or 2 Image Width 0 (PIW0)

Bit Description Default Access
PIP Image Width [7:0]
B B& -
WAZEREME 4 R - PIW Bit [1:0] ELEIE R O -

7-0 EEHEEYHE EGRERE - 0 RW

15 ([ B S FEEZ L/ NFA horizontal display width -
FR#Z REG[10h] (Select Configure PIP 1 or 2 Window) £:8; - 15
&3 E B R Py FH A PIP Y BUE -

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

Bit Description Default Access
7-5 NA 0 RO
42 | AR O 0 WO
PIP Image Width [9:8]
B && -
WIABRER] 4 PR - PIW Bit [1:0] PIEEEF O -
1-0 EEFEZYHE EHGBRERE - 0 RW

EEEE FEZZ /N horizontal display width -
FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ » 72
(&5 E (B R s AH R PIP Ry BUE -

REG[34h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 0 (PWIULXO0)

Bit

Description

Default Access

7-0

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

#2% PIP Image JEHE -

B &= -

WHEREM: 4 BEPR - PWIULX Bit [1:0] PYELEE S O

X-fifi FEE+ PIP image width ZEZE/NAERE S 799 -

fR#% REG[10h] (Select Configure PIP 1 or 2 Window) 2% 15
(e E (B A Ry R PIP BV 2 BUE -
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REG[35h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 1 (PWIULX1)

Bit Description Default Access
7-5 NA 0 RO
4-2 DNVBERESE R O 0 WO

PIP Window Image Upper-Left corner X-coordinates [9:8]
#2:°% PIP Image [ -

B &% -

1-0 WVESERE S 4 BB - PWIULX Bit [1:0] PR O - 0 RW
X-fifi FEE+ PIP image width W E5NAECEEY 799 -

fE4% REG[10h] (Select Configure PIP 1 or 2 Window) £:8 - i&
(ESCE B Ay HRE PIP RIS RUE -

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]
#%5% PIP Image FEfE -

B BF - o -
Y-fifi FERZ+ PIP window height WAVEEL/NFABCE Y 799 -

ff#% REG[10h] (Select Configure PIP 1 or 2 Window) £ - i&
(Eas e (B R R AHEH PIP Y2 EH -

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

Bit Description Default Access
7-5 NA 0 RO
4-2 INERERE O 0 WO

PIP Windows Image Upper-Left corner Y-coordinates [9:8]
#25 PIP Image J£fE -

B & - 0 RW
Y-#f EEfE+ PIP window height WAEEE/NAEEERS 799 o

fR#% REG[10h] (Select Configure PIP 1 or 2 Window) 2% 15
(&R E (B A Ry R PIP BV 2 BUE -

1-0

REG[38h] PIP 1 or 2 Window Width 0 (PWWO0)
Bit Description Default Access

PIP Window Width [7:0]
B R -

WEEHEWE 4 Bk - PWW Bit [1:0] NEEE A O - 0 RW
EEBEZYHE EHGRRE - R EE 800 B -

tR#%E REG[10h] (Select Configure PIP 1 or 2 Window) £ > &
{5 E B R s AH R PIP BV S BUE -

7-0
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REG[39h] PIP 1 or 2 Window Width 1 (PWW1)

Bit

Description

Default

Access

7-3

NA

0

RO

2

MR Ry 0

0

wO

1-0

PIP Window Width [9:8]

B & -

WREEREMY 4 BEBR - E{EBUEEYHE FAVGRE -

EAHZE 800 &= -

FR#Z REG[10h] (Select Configure PIP 1 or 2 Window) £ - 15
(B[R E (B A Ry AR PIP B2 8E -

RwW

REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO)

Bit

Description

Default

Access

PIP Window Height [7:0]

B & -

E(HEEEYHE EAGRE - &KER 799 BE -

FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ » 72
(&= E (B A R R PIP B2 BE -

RW

REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)

Bit

Description

Default

Access

7-3

NA

RO

2

DR Ry O

WO

1-0

PIP Window Height [9:8]

B & -

EEBEEYHE FNGERE - BRER 799 BF -

fR#% REG[10h] (Select Configure PIP 1 or 2 Window) 2% 15
(&R E (B A R R PIP BV 2 BUE -

RwW

£ : PIP AR/ NSGEAR AT BAT /KT JTRE DA 8 (EG R Ui e - BT v A 1 {1 line -

£ LHHVEFEs 20h~3Bh FREE{kH LSB 555 MSB A& 245 -

B FMEE 3 € Main Image Start Address » LET{E:S Al 20h #] 23h » PAE{RZE LSB[20h] &7
MSB[23h] - & REG[23h] #5535 Al% » RA88873M &7 REG[20h]~REG[23h] K{E B IF 55 5| Y 8728 b -
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REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)
Bit Description Default Access

Gamma correction Enable

B -
7 - 0 RwW
LB -

Gamma correction is the last output stage.

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

6-5 Olb: #(tf) Gamma table - 0 RwW
10b: 4L f1fy Gamma table -
11b: NA -

Graphic Cursor Enable

0 : Graphic Cursor ZEgE o

4 0 RW
1 : Graphic Cursor Z{E -
B EEAE VDIR 3Ry 1 B » S ARE -
Graphic Cursor Selection Bit
7 4 B TR 1 1 -
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: ZRgE °

1 1: FEE - 0 RW
XTI E P AR A F R AR - 752 [EIN o B RE R E T
TEAB I S SRR -

Text Cursor Blinking Enable

0 0: ZEAE - 0 RW

1: FEE -

REG[3Dh] Blink Time Control Register (BTCR)
Bit Description Default Access

Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame HEfE -

01h : 2 frames B -

02h : 3 frames HEf -

7-0 0 RW

FFh : 256 frames Bt o
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REG[3Eh] Text Cursor Horizontal Size Register (CURHS)

Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
4 | I B B 07h RW
Zero-based HY#F - BE"0” For L {E{GE -
& L BTN SRR & FEIRR R ROK -
REG[3Fh] Text Cursor Vertical Size Register (CURVS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Vertical Size Setting[4:0]
4-0 BB B - B 0 RW
Zero-based Hy# ¥ - BE"0” For L {EH{EE -
& . ETIUHIBORE} » SCFIRRR L & FIRF RO -
REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
7.0 Graphic Cursor Horizontal Location[7:0] 0 RW
5527 Main Window JE&fZ -
REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
4-2 INERERE O 0 WO
1-0 Graphic Cursor Horizontal Location[9:8] 0 RW
52222 Main Window JFEEAE -
REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
70 Graphic Cursor Vertical Location[7:0] 0 RW
F 27 Main Window FERZ -
REG[43h] Graphic Cursor Vertical Position Register 1 (GCVP1)
Bit Description Default Access
7-5 NA 0 RO
4-2 DNVEREE R O 0 WO
10 Graphic Cursor Vertical Location[9:8] 0 RW
55£:2% Main Window JFEAE -
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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 %5 BRI {Fds
REG[50h] Canvas Start address 0 (CVSSAQ)
Bit Description Default Access
7. Start address of Canyas [7;2]\ ‘ 0 RW
WA EE (canvas) 2 linear f55X » Al AT 20 -
1-0 Fixat 0 0 RO
REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
70 Start address of Canyas [15:81 ‘ 0 RW
WIFEE (canvas) 2 linear 25 » Il A] #2H -
REG[52h] Canvas Start address 2 (CVSSA2)
Bit Description Default Access
7.0 Start address of Canyas [23:1\6] \ 0 RW
WIREK[El (canvas) J& linear 25 » AT AT# 20 -
REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canyas [31:2\4] ‘ 0 RW
WIRJE[E (canvas) JE linear fH5 > AIIAT#72H -
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Bit Description Default Access
Canvas image width [7:2]
1B bits EJEE(Canvas)iy & [E -
7-2 B BE 0 B4 [EGERBERE - 0 RW
HE=EE -
IR EE (canvas) J2 linear f25{ » AIlA] #7720
1-0 Fix at 0 0 RO
REG[55h] Canvas image width 1 (CVS IMWTH1)
Bit Description Default Access
7-5 NA 0 RO
42 | IIEHERE O 0 WO
Canvas image width [9:8]
1-0 The bits are Canvas image width 0 RW
WIREE (canvas) 72 linear fHz > AIlAT#20 -
REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL _XO0)
Bit Description Default Access
Active Window Upper-Left corner X-coordinates [7:0]
£ Canvas image J#fH o
7-0 B B& - 0 RW
X-fififEAE+ Active Window width R~ A7 800 -
WIREE (canvas) JE linear 5 - Al 4 2 -
REG[57h] Active Window Upper-Left corner X-coordinates 1 (AWUL X1)
Bit Description Default Access
7-5 NA 0 RO
42 | DERERR O 0 wo
Active Window Upper-Left corner X-coordinates [9:8]
F£:7% Canvas image JEfE o
1-0 BEA ZE - 0 RW
X-Hifi B+ Active Window width A~ a] A5 800 -
WIREE (canvas) J2 linear 5 » A AT 4 2 -
REG[58h] Active Window Upper-Left corner Y-coordinates 0 (AWUL YO0)
Bit Description Default Access
Active Window Upper-Left corner Y-coordinates [7:0]
4% Canvas image JBEfZ o
7-0 BEAL EE - 0 RW
Y-gfiEEfE+ Active Window height » AR HE] A A 799 -
WIHE[E (canvas) 2 linear 3 - Alla] # 2 -
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REG[59h] Active Window Upper-Left corner Y-coordinates 1 (AWUL Y1)

Bit Description Default Access
7-5 NA 0 RO
4-2 DR R O 0 WO

Active Window Upper-Left corner Y-coordinates [9:8]
F#H5:# Canvas image JEZ -

1-0 | Ef: g% 0 RW
Y-BliEE+ Active Window height R E[ A A 799 -
ARJKNE (canvas) J2 linear f5 » AITATH7 M -

REG[5AN] Active Window Width 0 (AW_WTHO0)

Bit Description Default Access
Width of Active Window [7:0]
1o | A gE- 0 RW

EEEE S EEEE - RAEE 800 B -
MHREE (canvas) s linear = » HIlA] #7721 -

REG[5Bh] Active Window Width 1 (AW WTH1)

Bit Description Default Access

7-5 NA 0 RO

4-2 DALy O 0 WO
Width of Active Window [9:8]

1-0 B =R - 0 RW

B {ERE Y FrEEE - FRKEE 800 BZ -
MHREE (canvas) J linear f » Hiln] g7 20 -

REG[5Ch] Active Window Height 0 (AW _HTO)

Bit Description Default Access
Height of Active Window [7:0]
2.0 Hfr B& - 0 RW

E(EEE Y E G RE - e RKEE 799 GiE -
YEJEE (canvas) & linear fE=, » Hijv]#; ZHE o

RAIO TECHNOLOGY INC. 184/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

REG[5Dh] Active Window Height 1 (AW HT1)
Bit Description Default Access

7-5 NA 0 RO
4-2 MBS R O 0 WO
Height of Active Window [9:8]
B & - 0 RW
EEBEEYHE FAVGRE - SKEZ 799 5 -
WIREE (canvas) JE linear 5 - AIA[ 7 2 -

1-0

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 ##z{ (X-Y FEREEHETTE) 0 RW
1: Linear &= -

Canvas image’s color depth & memory R/W data width

In Block Mode:

00: 8bpp -

01: 16bpp

1x: 24bpp -

& . BRI ATE  ATDE AR —(E g - S EE S
HEl G R > B O] R A o

In Linear Mode:

X0: 8-bit FLIEASERIEES -

X1: 16-bit FeiERSE A -

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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REG[5Fh] Graphic Read/Write position Horizontal Position Register 0 (CURHO)

Bit

Description

Default

Access

7-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
sCERGHEER AL [7:0] -

(7 Byte ©

When DPRAM In Block mode:

(&l 38 5 KL E 0 [7:0] -

£ Canvas image B o

Bfir B -

RW

ZF : 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:
SCEAGHVRE Rk [15:13] -

FRfir: Byte -

When DPRAM In Block mode: NA
F£:7% Canvas image JBEfE o

Bfi B -

RW

4-2

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
sUlEReRYEE S Arak [12:10] -

Ef7: Byte -

When DPRAM In Block mode:
WA F O

F£:7% Canvas image JEfE o

BRfir B -

RW

1-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
sCIERGHYE R 4E [9:8] -

Hfir: Byte -

When DPRAM In Block mode:

& E R KL E 1 [9:8] -

4% Canvas image J#1E o

B X -

RW

2% : User should program proper active window related parameters before configure this register.
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REG[61h] Graphic Read/Write position Vertical Position Register 0 (CURVO0)

Bit

Description

Default

Access

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
SCIRAGHYEE R LAl [23:16]

B Byte

When DPRAM In Block mode:

B = EE 0 [7:0]

527 Canvas image JH#1E -

BRfi B -

RW

£F: User should program proper active window related parameters before configure this register.

REG[62h] Graphic Read/Write position Vertical Position Register 1 (CURV1)

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
SCIEAGHVEE R4 [31:29] -
75 | Efir: Byte - 0 RW
When DPRAM In Block mode:NA
F£:7% Canvas image JFEfE o
B & -
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
SUIERSHYEEES 7L [28:26]
4p | LBy 0 RW
When DPRAM In Block mode:
WA Ry O
4% Canvas image J#1Z o
B &= -
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
SCIRAGHYE R (0L [25:24] -
1.0 | FHiBytes 0 RW
When DPRAM In Block mode:
B EEEEAE 1[9:8] -
F£:7% Canvas image JEfE o
B gF -

£E: User should program proper active window related parameters before configure this register.
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REG[63h] Text Write X-coordinates Register 0 (F CURX0)
Bit Description Default Access

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

7-0 N : 0 RW
B ERE SRS AR -
£ Canvas image JFEfE o
B & -
REG[64h] Text Write X-coordinates Register 1 (F. CURX1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA Ry O 0 WO

Write: Set Text Write position
Read: Current Text Write position

Text Write X-coordinates [9:8]
1-0 e N - 0 RW
B e R LT B KSR L E -

£ Canvas image 1= o

B BX -

REG[65h] Text Write Y-coordinates Register 0 (F. CURYO0)
Bit Description Default Access

Write: Set Text Write position
Read: Current Text Write position

Text Write Y-coordinates [7:0]
7-0 e e s " 0 RW
EERE SR AR E EEALE -

#%£7% Canvas image JEfE o

B BE -

REG[66h] Text Write Y-coordinates Register 1 (F. CURY1)

Bit Description Default Access
7-5 NA 0 RO
4-2 WA Ry O 0 WO

Write: Set Text Write position
Read: Current Text Write position

Text Write Y-coordinates [9:8]
1:0 e - 0 RW
BB RE SR ARV BRI -

i54:% Canvas image J#1Z -

B &= -
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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: {Fik4ghE -

1: BHsReElE -

Read Function

0: %@E5ehk -

1: fgE#ETS -

RW

NA

RO

Fill function for Triangle Signal
0: fEIEw -
1: e

RW

4-2

NA

RO

Draw Triangle or Line Select Signal
0: H4 -
1. &=r8-

RW

NA

RO

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

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 1 X-coordinates [7:0]

Square diagonal Point 1 X-coordinates [7:0]

F£:7% Canvas image JBEfE o

B &= -

gt BB AR BAE RN T AR — L EEAGREE
Gt RCRE A BT [E]HFAE Xl 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

WA Ky O

0

WO

1-0

Draw Line/Triangle Point 1 X-coordinates [9:8]

Square diagonal Point 1 X-coordinates [9:8]

E5£:7% Canvas image JEEfE o

B BgF -

gk BRSPS  FEARRE LS ORGP AR — i - EEAGREEL
Gt RCRE S AT [EHF AR Xl Y- -

RW
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REG[6Ah] Draw Line/Square/Triangle Point 1 Y-coordinates RegisterQ (DLVSRO0)

Bit Description Default Access
Draw Line/Triangle Point 1 Y-coordinates [7:0]
Square diagonal Point 1 Y-coordinates [7:0]
= i FAE o
7.0 iﬁv}% Canvas image [FEf& 0 RW
B Bg& -
EE BRI ARG EILE OB P R — L - GRS
G ACRE A AT [E]RF A Xl Y- -
REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WL R O 0 WO
Draw Line/Triangle Point 1 Y-coordinates [9:8]
Square diagonal Point 1 Y-coordinates [9:8]
#5422 Canvas image JFEE -
Lo | #EY ge FEHE 0 W
AL 52 -
o EIGBUETRY - GBS R B T {E B (B HEAA R
4 TR R T BT Xl Y- -
REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates Register0 (DLHEROQ)
Bit Description Default Access
Draw Line/Triangle Point 2 X-coordinates [7:0]
Square diagonal Point 2 X-coordinates [7:0]
#5£:2% Canvas image JFEAE -
70 | F2F oe R 0 RW
B &= -
gk EEEURIDNT o ERIGREBIAE RN RIAEE —( E - EEAERE
L4 o B R O] [EIHEAE X-ifi 5 Y- -
REG[6Dh] Draw Line/Square/Triangle Point 2 X-coordinates Registerl (DLHER1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA FS O 0 WO
Draw Line/Triangle Point 2 X-coordinates [9:8]
Square diagonal Point 2 X-coordinates [9:8]
55£:°% Canvas image JFEAE -
Lo | #BH ge FEE 0 W
B &= -
gk EEBURIPET o EEAGREBIGE RN PR — (i B - EEAERE
L4 R B R O [EIHGAE X-ifi 5 Y- o
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REG[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Register0 (DLVEROQ)

RA8873ML4N
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BB B -

Bit Description Default Access
Draw Line/Triangle Point 2 Y-coordinates [7:0]
Square diagonal Point 2 Y-coordinates [7:0]
20 FH£:% Canvas image JBEfE o 0 BW
B R -
EE L BEBUEIPN o RAREAS RN AR E — (LB - iR
B OB A B B AE Xl Y- -
REGJ[6Fh] Draw Line/Square/Triangle Point 2 Y-coordinates Registerl (DLVER1)
Bit Description Default Access
7-4 NA 0 RO
4-2 WAL O 0 WO
Draw Line/Triangle Point 2 Y-coordinates [9:8]
Square diagonal Point 2 Y-coordinates [9:8]
527 Canvas image B2 -
0 | 720 ge Kt 0 RW
B & -
EE L EEBURIDNT o EEAGREBLIGE R A — i E - EEAERE
EEETRORE A BT [E] R AE. X-Hifi ol Y-l -
REG[70h] Draw Triangle Point 3 X-coordinates Register 0 (DTPHO)
Bit Description Default Access
Draw Triangle Point 3 X-coordinates [7:0]
7-0 4% Canvas image JFEFZ o 0 RW
B &= -
REG[71h] Draw Triangle Point 3 X-coordinates Register 1 (DTPH1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA O 0 WO
Draw Triangle Point 3 X-coordinates [9:8]
1-0 4% Canvas image JFEfE o 0 RW
B gF -
REG[72h] Draw Triangle Point 3 Y-coordinates Register 0 (DTPVO0)
Bit Description Default Access
Draw Triangle Point 3 Y-coordinates [7:0]
7-0 4% Canvas image JEfZ o 0 RW
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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 WA Ry O 0

WO

Draw Triangle Point 3 Y-coordinates [9:8]
1-0 ##=4% Canvas image JEFE o 0

Bfir B -

RW

gtk BN = AR =REOE: (W E R G E T EAR - =R R (-

REG[74h — 75h] RESERVED

Bit Description Default

Access

7-0 NA 0

RO

REGJ[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)
Bit Description Default

Access

Draw Circle / Ellipse / Square /Circle Square Start Signal
Write Function

0: {Fik4glE -

7 1: BHndglE - 0
Read Function
0: 4@E5eR -

1: fgE#ETd -

RW

Fill the Circle / Ellipse / Square / Circle Square Signal
6 0: A - 0

IINWTR

1: R -

RW

Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
Select

00 : E[E/fi5El(Circle / Ellipse) -

01 : E[El/#h47(Circle / Ellipse Curve) -

10: FIEF, (Square) -

11 : £ EFAJEF(Circle Square)

RW

3-2 NA 0

RO

Draw Circle / Ellipse Curve Part Select(DECP)
00: /£~ 4R (Ellipse Curve) -

1-0 01: /¢ 77HH4#(Ellipse Curve) - 0
10: /5 4R (Ellipse Curve) -
11: AT~ J7ah%R(Ellipse Curve) -

RW
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(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

193/239

Www.raio.com.tw




RA8873ML4N

Character/Graphic TFT LCD Controller

RAIO"

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 A BgE 0 RW
5 [E 5 EaUE R (major) fa(minor) St
REG[78h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL_Al)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA Ry O 0 Wo
Draw Circle/Ellipse/Circle Square Major radius [9:8]
1-0 BN E - 0 RW
5 [H| T Ea e R (major) Fi(minor) SfifHSF -
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 BEAT 2 - 0 RW
= [E|7F HEE R (major) K (minor) HififH% -
REG[7Ah] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL _B1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WL R O 0 WO
Draw Circle/Ellipse/Circle Square Minor radius [9:8]
1-0 BEAT: BZE - 0 RW
= [H| 7 R E R (major) fi(minor) #fifHEF -
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 JFEfE o 0 RW
B &E -
REG[7Ch] Draw Circle/Ellipse/Circle Square Center X-coordinates Registerl (DEHR1
Bit Description Default Access
7-5 NA 0 RO
4-2 WA R O 0 WO
Draw Circle/Ellipse/Circle Square Center X-coordinates [9:8]
1-0 4% Canvas image JEZE o 0 RW
B &E -
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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 o 0 RW
B & -
REG[7Eh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Registerl (DEVR1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WL R O 0 WO
Draw Circle/Ellipse/Circle Square Center Y-coordinates [9:8]
1-0 4% Canvas image JEfE o 0 RW
B = -
REG[7Fh] — RESERVED
Bit Description Default Access
7-0 NA 0 RO
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19.7 HRERSIEHIE T8

REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register

7-0 L ET {728 B Timer O J Timer 1 iy prescaler {g - 0 RW
FAHZ “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 RW
10=1/4-

11=1/8 -

Select 2" clock divider’s MUX input for PWM Timer 0
00=1-

5-4 01=1/2 - 0 RW
10=1/4 -

11=1/8 -

XPWM[1] pin function control

OX: XPWM[1] #iith & sEa4HAE (Scan FIFO pop #&EislEsc
RIS I i )

3-2 10: XPWM[1] i PWM SHEGERLAVIZIP B2 PWM 5180850 HY 0 RwW
AR (Dead-Zone Z(AE) °

11: XPWM[1] ##toscillator Bk °

WIFXTEST[O] Fyhigh» AIXPWMIL] 7 & /2 28 i e AR T A -
XPWMIO] pin function control

0X: XPWM[0] &GPIO-C[7] -

1-0 0 RW
10: XPWM[O] #HiPWM =1#5230 -
11: XPWMIO] #ith Z &Ik

REG[86h] PWM Configuration Register (PCFGR)

Bit Description Default Access

7 NA 0 RO

PWM Timer 1 output inverter on/off
ST 1 S A KA

0= SZAHRARH

1 =PWMI1AHFHRL °
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Bit Description Default Access

PWM Timer 1 auto reload on/off

R LE R E B EE -

0= H% (one-shot)

1= NEE (EEhEH) -

PWM Timer 1 start/stop

s 1B F L -

0= {Fik-

1= Fdta -

- ENEE (BBEER) - (EHEEEEFIEPWM SHEES - Rl
JHES0 -

—~{EE% (One-shot) LhgE - EfEbit & HEHOER -

{5 F - AT LA HGE (Ebit - DUERRIPWMX ZETHEZ(F R -
PWM Timer 0 Dead-Zone enable

Determine the Dead-Zone operation -

— Akob
0= %EgE -

1= 208E -

PWM Timer O output inverter on/off

FHEER0 Ay S A -

0 = SZAHREAEA -

1=PWMO Yy -

PWM Timer 0 auto reload on/off

sTEER0 1Y E EhEE HEGHRCARR -

0 = E#& (One-shot) -

1= NERH (EBhEH) -

PWM Timer O start/stop

sH#Es0 HYBHIREYS 1L -

0= {2k -

1= pdaa -

- EWEMEZ (BEhEH) - (FHEEZZEE EPWM 518Es - A
e s {Ebit 50 -

-- {E5%8 (One-shot) =X - iE{Ebitd HEIHIER: -

(o 3 o] DASEHGE (i bit > DUFEREH] PWMX 28T g 2 -0 -

REG[87h] Timer 0 Dead-Zone length register [DZ LENGTH]
Bit Description Default Access

Timer 0 Dead-Zone length register
7-0 Iit; 8bits %5 Dead-Zone HYEFE » DIST#EE 0 AYETH5E 5T —(E 0 RW
HH Fy Dead-Zone i —{[& B IF £
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REG[88h] Timer 0 compare buffer register [TCMPBOL]

Bit Description Default Access
Timer 0 compare buffer register --- Low Byte
7.0 ELiafEr O BifFes4dIt 2 16bits - EEt8EsF B0 N ELEEE O 0 RW
B {Fasty{E - W HAE PWM 51825 0 SIAHRBARATE S T~ - PWMO B
tH & high -
REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description Default Access
Timer 0 compare buffer register --- High Byte
7.0 ELiazfEr O BIfFes48dt 2 16bits - EET8EsF B N i Er O 0 RW
B {Festy{E - M HAE PWM 58S 0 SRAHRBARE T - PWMO 5
th % high -
REG[8Ah] Timer 0 count buffer register [TCNTBOL]
Bit Description Default Access
Timer 0 count buffer register --- Low Byte
7.0 o Tk Er O BT {7 sdg 3t 16bite Eat#EsF it Ol H reload_en 0 RW
TEEEERVIEN T PWM & B #E T84k [ O B esiy B St BEs -
& PWM Bas 8% - o] DAE IS (8B 72558 0] H piaysHEUE -
REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description Default Access
Timer O count buffer register --- High Byte
2.0 ST 4R O EifF 2R 4EILA 16bit- EETEE S 0 > H reload_en 0 RW
SEEHERI T PWM T HIE I O W7 S8 [ B o -
i PWM BHYS 1% - 7 L 8 (P 7 25 1 ) i PR -
REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description Default Access
Timer 1 compare buffer register --- Low Byte
7.0 EhfdgfEr 1 BifF 48t 16bits - EETEEsF NN ELIEEE 1 0 RW
B {Fasty{E - W HAE PWM sHEES 1 SAHBAREL T » PWMO i
tHi % high -
REG[8Dh] Timer 1 compare buffer register [TCMPB1H]
Bit Description Default Access
Timer 1 compare buffer register --- High Byte
2.0 EhfdfEr 1 BfFesdE Iz 16bits - EETEEs F N BN ELEEE 1 0 RW
E{FestyE - W HAE PWM GH8ES 1 SOHEBARE T - PWMO
Hi £ high -
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REG[8Eh] Timer 1 count buffer register [TCNTB1L]
Bit Description Default Access

Timer 1 count buffer register --- Low Byte
STk E L E (Fesdi It 16bit- B 5T 8as % % OB - i H reload_en 0 RW
TEEEERVIE T PWM G S #8041 BT sV E St B -
& PWM Bigast8ig - nUE s (EEr Fesad el H pifvat &g -

7-0

REGI[8Fh] Timer 1 count buffer register [TCNTB1F]
Bit Description Default Access

Timer 1 count buffer register --- High Byte
ST 8RR Fasdi 4 16bit- S 5T =512 0 f H reload_en RW
TEEEERVIE T PWM G S #8041 BT sy E St R -
& PWM Bigast8ig - nlUE s (EEr 7 esad el H piiat8dE -

7-0

19.8 EHUEHS (% (BTE) ZEHIEFes

REG[90h] BTE Function Control Register 0 (BTE_CTRLO)
Bit Description Default Access

7-5 NA 0 RO

BTE Function Enable / Status
Write

0: fEEh{E -

1:BTE Z&E °

4 Read 0 RW
0:BTE HIE -

1:BTE Uk »

& BTE FEElF - MPU HK[E (Canvas[ TIEfiE]) sCiEaemy
PR T

3-1 NA 0 RO

PATTERN Format
0 0: 8X8 - 0 RW

1:16X16 -

RAIO TECHNOLOGY INC. 199/239 www.raio.com.tw



RAIO" RA8873ML4N

Character/Graphic TFT LCD Controller

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 Z 5t (E R4 5 » Ttk BTE #2(F v] LS & ROP HYHA(E -
(FFSHEH 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. 418 BTE #{E{E color expansion (08h / 09h / Eh / Fh) - H[JEx
58t bits FEEF(TE—F MPU H ABREERAYESLD bit - MiEE
T —EERZE BTE HELMEEIVER - W HHA/NEL MPU
IrEECEAR - RIS ZAE 8-bit MPU 7 E - HEUMEEZE O
F| 7 FEEAE 16-bit MPU 4] | - RIS{E K 0 £ 15 -

BTE Operation Code Bit[3:0]

RA8873M [N 2D BTE 5[% - [tIjae i] LAFRHE 13 BTE #(F - H
e fE ] DIsS & ROP ThEE -

Code Description

MPU Write with ROP

SO: | MPU iigg AEHR »

S1: HEtieReteft &k -

D: 2% ROP IjsEli s A HAVECIEARE -

0001b Reserved

Memory Copy with ROP

SO: HiECigfeieft &k -

S1: HitiSAeieft &t -

D: 2% ROP e A HAVECLIERE + -

0011b Reserved

MPU Write w/ chroma keying (w/o ROP)

S0: H MPU i A& -

{15 MPU &k}l chroma key(background color ¥;{£
7)) BEAHEE - FEEE SR A HREC R -
Memory Copy (move) w/ chroma keying (w/o
ROP)

0101b SO &Ik > WHARE SL -

If SO data doesn’t match with chroma key color
(specified by background color) then SO data will
write to destination.

0000b

3-0 0010b

0100b
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Bit Description Default Access

Pattern Fill with ROP
0110b
SO BRI R B Pattern -

Pattern Fill with chroma keying

0111b SO0 &R B Pattern o

15 SO /Y data £ chroma key (background color) 2H
EAER > ARERE A HRCREET -

MPU Write w/ Color Expansion

1000b SO HYREHYE &k MPU 5 A » BTE R HE Sf5
FERVBREBIENE W A A BAVELIERSY -

MPU Write w/ Color Expansion and chroma
keying

loo1p | SOMIHEMIHMLELL MPU BA > M1 B L
bit £y 1 - FRFHSEHTEREERTR G MIREEER 0
AERATA - BRI ABHNKER T 250

Eus
4 °

1010b Memory Copy with opacity
SO, S1 & D: FJ5EL H Ay & /e ke -
MPU Write with opacity
S0: 1 MPU i A& -
Sl HElIERSRR AL E R -
D: 2% Alpha blending /il 55 A HHYEL AT -
Solid Fill
1100b HERFETE - ARE SRR ER - SANEES
HAVECIERS -
1101b Reserved

Memory Copy w/ Color Expansion

S0 & D firjtalfEss - S1RfEH -

SO 1y B (Bl E /%4 MPU 5 DMA L), 8bpp 5t 16bpp
fy ez 5 TR AGCIRRS -

Memory Copy w/ Color Expansion and chroma
keying

SO0 & D firjratiEds - S1 KA -

1111b SO Ky B (4 B 47575 1B MPU = DMA [/ 8bpp =, 16bpp
By T = THEL A S IRAS -

WIS SO Hyfir TTERI=0 Al D N ALEMERL AHR
SO LT ERl=1 RIE# RS eE A D -

1011b

1110b

REG[92h] Source 0/1 & Destination Color Depth (BTE_COLR)
Bit Description Default Access

7 N/A 0 RO

SO Color Depth

00: 256 {1 (8bpp) °
01: 64k £ (16bpp) -
1x: 16M f& (24bpp) -
S1 Color Depth

000: 256 £ (8bpp) -
4-2 001: 64k {1 (16bpp) - 0 RW
010: 16M {1 (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
10 00: 256 £ (8bpp) - 0 RW
01: 64k 2 (16bpp) -
1x: 16M & (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 (SO WTHO)
Bit Description Default Access
Source 0 image width [7:2]
7.2 L B3 e . \ 0 RW
DVETEREWE 4 #4% - SO_WTH Bit [1:0] PESEE R O -
EEEE Y G RE -
1-0 Fix at 0. 0 RO
REG[98h] Source 0 image width 1 (S0 WTH1)
Bit Description Default Access
7-5 NA 0 RO
4-2 | EREEE O 0 wo
Source 0 image width [9:8]
Lo | Efr &% 0 R

WNVEBEREWY 4 %44 - SO_WTH Bit [1:0] ANEREE R O -
EEEE S Ei G EE -
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REG[99h] Source 0 Window Upper-Left corner X-coordinates 0 (SO XO0)

Bit Description Default Access
7.0 Source 0 Window Upper-Left corner X-coordinates [7:0] 0 RW
L7 25 E Source 0 /e FAHY 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 WA RS O 0 Wo
1-0 Source 0 Window Upper-Left corner X-coordinates [9:8] 0 RW
L7 25 E Source 0 /e FAHY X AR -
REG[9Bh] Source 0 Window Upper-Left corner Y-coordinates 0 (SO _Y0)
Bit Description Default Access
7.0 Source 0 Window Upper-Left corner Y-coordinates [7:0] 0 RW
L7 Es e Source 0 1 /E FAHY Y AR -
REG[9Ch] Source 0 Window Upper-Left corner Y-coordinates 1 (SO_Y1)
Bit Description Default Access
7-5 NA 0 RO
42 | pEHEE O 0 wo
10 Source 0 Window Upper-Left corner Y-coordinates [9:8] 0 RW
BEE Fas /e Source O {AET /S FAHY Y JEAE -
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]
2.0 IR source 1 HE%E Ry W BEAE - HELE TSR GHERR 0 RW
S1HVHEHEAE  ILEFSR RALOR Y - & L {745/ source 1
sCIRABHEAAAr BT - bit [1:0] MERZHEER O -
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 WIS source 1 e fy BB - L EFasii G e Ry 0 RW
S1 WEBEAE - W Fesi Rk dpoy -
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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 WIS source 1 #iEE K BEAE » ELE FRERER N 0 RW
S1 WEBEAM - W Fs R AEOR -
REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 WIS source 1 e fy W EERE - L EFas R G ER T 0 RW
S1 WEBEAG - W FE R At BB GRS -
REG[A1h] Source 1 image width 0 (S1 WTHO)
Bit Description Default Access
Source 1 image width [7:2]
7p | T % 0 RW
WASRER] 4 B2k - S1_WTH Bit [1:0] AEREE R O -
EEEEEYHE EHBRERE -
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
42 | WIRMERKR O 0 WO
Source 1 image width [9:8]
10 BRAir: f%? ° 0 RW
WAZRENY 4 PR - S1_WTH Bit [1:0] AEBIEE S O -
EEEE Y G ERE -
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
BEEF 7252 Source 1 /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 R O 0 WO
1-0 Source 1 Window Upper-Left corner X-coordinates [9:8] 0 RW
L7 Es e Source 1 i /E EAHY X AR -
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Bit Description Default Access
70 Source 1 Window Upper-Left corner Y-coordinates [7:0] 0 RW
I fr s Source 1 /2 FAGRY Y AR -
REG[A6h] Source 1 Window Upper-Left corner Y-coordinates 1  (S1_Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA RS O 0 Wo
10 Source 1 Window Upper-Left corner Y-coordinates [9:8] 0 RW
JETf7 45 = Source 1 HET/c LAY Y AT -
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

& . HEYRCTRASRE A AR REEACE 0 A 1 s HE BRI ((image_width)*(image_height)*([1]2]3]color
depth)) - ARG SHEAHYAE RG] -

REG[ABh] Destination image width 0 (DT _WTHO)

Bit

Description

Default

Access

7-2

Destination image width [7:2]

i &= -

WWVEEEREWE 4 #4F%. DT_WTH Bit [1:0] NEPEEE O -
EHEEEYHE FAVRERE -

RW

1-0

Fix at O

RO
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REG[ACh] Destination image width 1 (DT WTH1)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 N/A 0 RO
4-2 WA RS O 0 Wo
Destination image width [9:8]
T R . 0 RW
WHEREW: 4 2Pk - DT_WTH Bit [1:0] AIHEEIE R O -
EEBE Y G EE -
REG[ADh] Destination Window Upper-Left corner X-coordinates 0 (DT _X0)
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 WL R O 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 WA O 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]
B =R -
7-0 E{EEE Y G RE - 0 RwW

BTE Window Width will be ignored and auto set as 8 or 16 when

BTE’s all pattern fill operation enable.
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Character/Graphic TFT LCD Controller

REG[B2h] BTE Window Width 1 (BTE_ WTH1)

Bit Description Default Access
7-5 NA 0 RO
4-2 WA RS O 0 Wo
BTE Window Width Setting [9:8]
B && -
1-0 EEEEEYH ERIGERE - 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]
B & -
7-0 E(EHEEEYHE G RE - 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 WAL O 0 wWo
BTE Window Height Setting [9:8]
B & -
1-0 E{EEE Y G RE - 0 RW
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
W2 % alpha [HAYHEEE 0.0~1.0 H - i 1.0 FoRAVEE 2N iE
B > il H 0.0 Ry E AN o
00h: 0
0lh: 1/32
02h: 2/32
5-0 . 0 RW
1Eh: 30/32
1Fh: 31/32
2Xh: 1
Output Effect = (S0 image x (1 - alpha setting value))
+ (S1image x alpha setting value)

RAIO TECHNOLOGY INC. www.raio.com.tw

207/239




RAIO"

19.9 EBFIEAFHE T SPI ZEFIEFaE

REG[B6h] Serial flash DMA Controller REG (DMA_CTRL)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-1

NA

0

RO

Write Function: DMA Start Bit

A MPU S AR 10 W H S REERRE HENERR A 0 -

ez e A B TR AEIRFE - BT LAAIER DMA # 27 RERY 5k i
TERIE SE s SRR H i AT

Read Function: DMA Busy Check Bit

0: H& -

1 Uk -

o BEECERAIRESECIEAGHY DMA (HEaJ5Ta - DVHIREAE E
R il HZAsE Buffer RAM iy Canvas HAVEELLIE ~ HAYR
&~ B~ TEREE -

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

Description

Default

Access

Serial Flash/ROM I/F # Select
0: HF[RPIECIEAS/ROM O #7i5EHE -
1. FIHRPIECIEAZ/ROM 1 #7i5E4E -

RW

Serial Flash /ROM Access Mode

0: Fyefiz~ {EH{E CGROM -

1: DMAfEH~ {# FH7£ CGRAM-pattern-boot start image = OSD
hgE L -

RW

Serial Flash/ROM Address Mode

0: 24 bits EHMER -

1: 32 bits EHFE -

WIS A S i ) 32 bits E@hl = (& A H 178 A EX4B
a(B7h) &aERHIEAPARCIERS - I H 3 E It bit £ 1 -

{5 A&t m] DUk A s (B i T R R B 2 AR PR B U R P A A
32bit firkik 5 -

RW

RA8875 compatible mode

0: f4E SPI 52 0 2=t 3 HfFpfE -

1: {clH RA8875 fE = 0 EifH=t, 3 timing -

£ RABSTS A & = &t 38 HUAY i & 2 71 I AR 1Y T [ 4%
(high->low) - I H ERHILZFERFAK [E4%24{E (high->low) -
EHER - #)/* Mode 0 SPI HF#ARIZ (-1F low -

EHER - ¥° Mode 3 - SPI §Ak(F (L1E high -

RW

RAIO TECHNOLOGY INC.

208/239

www.raio.com.tw




RAIO" RA8873ML4N
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Bit Description Default Access

CPOL  CPHA shittin shiftin shift out

(Serial mads 0) 0 0 SCLK _J_l_l_l_,_|_
(Seiiatinade® 1 osax | ] l_ w
s

L MsB X X

Read Command code & behavior selection

000xb: 1x :EHf5%< 03h - sHHVE & Normal read £ [E - ikl &
FH xmiso gy A o {EfL ik BTERHE AN TR 222 A -

010xb: 1x EHI#54 0Bh - A faster read #JE - ‘éf)ﬂ%ﬁa XMiso
i A > RAB873M FEAirhl- BAERIE & ZE A 8 {2274

1x0xb: 1x #&E 54 1Bh - & fastest read % » ;HEEE XMiso
i A o RAB873M FEAr ik BLERIETEr ZE A 16 {22 /1]

3-0 xx10b: 2x :EH 74 3Bh o F xmiso &1 xmosi B AR sEE R A 0 R/W
EArHE R 2E A 8 (EZ2/#H1 (Dual mode 0 > 3E2%[E
16-7) -

xx11b: 2x EHar< BBh o firdibH B & lH AZ#S xmiso B
xmosi iy A+ 3l H B R SCsE U A o AR ERI & B EZEA 4
{Ez=#E1 (Dual mode 1 > 3%5£:%[@ 16-8)

& . FERTARY serial flash # 5 H2 LU Ean < sEIRIE A serial
flash 2 BEIE IEHEAE LGS -

REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

1ER2={(L core PEHIE fFas% - SPI A] DU TEAE R EE < - —
(e A 5E /R 5 1 [SPIDRIE 725 - & MPU % SPIDR i3 A
B > BhN/E 3 Write FIFO 2K#ERT - £HEES A Write FIFO E[iszr i
&R TTAE © LA E9ekF core EigE SS_ACTIVE - {£ Write
FIFO TEARMHEIE Y T8 AER » BLaleEEERHTRE A » B
7-0 FRANERHREELE - NA RW
EEE R ERF g RBRCE R - —(E&ERHEARE —EE R
B - TREN RN EEE RS R REERR AR o fi—{E22 L
JERES A Write FIFO tf > jZ & B E5a4A( SPI i - (£ & [E
It & EE R - FE AR BEINE R E{F#/E Read
FIFO tf - Read FIFO Ei Write FIFO ZAH%HY - = EA 16 4fEHY
FIFO > Read FIFO fyA% 7] A4S Hy SPIDR #7258 HY -
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Character/Graphic TFT LCD Controller

REG[B9h] SPI master Control Register (SPIMCR2)
Bit Description Default Access

7 NA 0 RO

SPI Master Interrupt enable

0: FEgE i -

1 BREHEr -

xR EEERE SPIM HhETHEAT - FIEE RA8873M &k
Br4s MPU - FiT LARE A R RE & i A SPIMSR 77 25 AR A HE
T A e

Control Slave Select drive on which xnsfcs

5 0: nSS (H xnsfcs[0] F&#f - 0 RW
1: nSS [ xnsfcs[1] EEdH) o

Slave Select signal active [SS_ACTIVE]
0: AEHE (nSS Krg i high) -

4 | 1 BF (0SS R low) - 0 RW
1 SS_ACTIVE 5 Ry R EN{ERT » FIFO K& ARl H 5 [ SR & 4Ry
TERIEARRE -

2 s SS_ACTIVE #h{EHY » REEH I CPOL/ICPHA 3% 1E °
Mask interrupt for FIFO overflow error [OVFIRQMSK]

3 0: FIEZ o 1 RW
1 3 -

Mask interrupt for while Tx FIFO empty & SPI engine/FSM idle
[EMTIRQMSK]

2 1 RW
0: RIEE -
1. G -
SPI operation mode
EHEE DMA =42 CGROM B% > SPI %72 mode 0 £ mode 3-
mode CPOL: CPHA:
1:0 Clock Polarity bit Clock Phase bit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1

e At CPOL=0 > SCK HHR{EAREN{ERF B O ©
o For CPHA=0 » ZkHR{ERHRT L4500 (low->high) + 16 FEEHRAE T4 (high->low) 21k -
o For CPHA=L » ZRHEIERHRIT T & (high->low) + 6 L EHEAE 145 {E(Iow->high) -

e AtCPOL=1 > SCK HifRFAKB{EN% k& 1(Bi1 CPOL=0 Z4H) -
o For CPHA=0, ERLEIERFARAY N H4&aEH(high->low) » i HERREAE FFE4% 2 L (low->high) -
o For CPHA=1, &ERLEIERFARAY_EFH4&EEH(low->high) » I HERREAE [E& (high->low)SZ 1L -
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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: >RZE (not empty) -
1. ©22Z= (empty) °

RO

Tx FIFO full flag
0: K (not full) -
1: o (full) -

RO

Rx FIFO empty flag
0: ZRZE (not empty) -
1: B2 (empty) -

RO

Rx FIFO full flag
0: K (not full) -
1. 2o (full) -

RO

1: Overflow interrupt flag
5 1 B EERIL AR -

RW

1: Tx FIFO empty & SPI engine/FSM idle interrupt flag

5 1A PRI -

RW

1-0

NA

RO
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Character/Graphic TFT LCD Controller

REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit

Description

Default Access

SPI Clock period
S B LR 5 SPI S E 7R AR AR ASS e IEREE AR -

— FCOre
Foo= /(divisor +1)x 2

REG[BCh] Serial flash DMA Source Starting Address 0 (DMA SSTRO)
Bit

Description

Default Access

7-0

Serial flash DMA Source START ADDRESS [7:0]
e s By RPIECIE RS izt address [7:0] -
HEEE AR EHEIREAE AL -

0 RW

REG[BDh] Serial flash DMA Source Starting Address 1 (DMA_SSTR1)
Bit

Description

Default Access

7-0

Serial flash DMA Source START ADDRESS [15:8]
P asa e R AR PIEC B RS Ltk address[15:8] -
HPHEE AR EEHYAEGAAE -

0 RW

REG[BEh] Serial flash DMA Source Starting Address 2 (DMA_SSTR2)
Bit

Description

Default Access

7-0

Serial flash DMA Source START ADDRESS [23:16]
IEET AR E SR Y TRPIEC IR AS AU ik address[23:16] -
H R E AR EE R AG AL -

Bit

REG[BFh] Serial flash DMA Source Starting Address 3 (DMA SSTR3)

Description

Default Access

7-0

Serial flash DMA Source START ADDRESS [31:24]
BEE Fasa e ER Y RPTEC IR AGHY izl address[31:24] -
HEE AR EE R R L -

0 RW

Bit

REG[COh] DMA Destination Window Upper-Left corner X-coordinates 0 (DMA_DXO0)

Description

Default Access

7-0

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
Iy e DMA fYKE (Canvas) EHAVHHE /A B X[7:0] -
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
HETF-E5 2 %5 Buffer RAM 11y H AL RS (T 1E[7:2] -
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REG[C1h] DMA Destination Window Upper-Left corner X-coordinates 1 (DMA DX1)

Bit

Description

Default

Access

7-2

When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
DMREL R O

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
I ET a5 £ 5 Buffer RAM /Y H fYECIERS irdl: [15:10] -

RW

1-0

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
BLEFfFEs 232 DMA fyEE (Canvas) EHAYHET /A B X[9:8] -
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

I ET e £ 7% Buffer RAM 1Y HAVECIERS izl [9:8] -

RW

REG[C2h] DMA Destination Window Upper-Left corner Y-coordinates 0 (DMA_DYO)

Bit

Description

Default

Access

7-0

When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
IHf7e5 % DMA HYKIE (Canvas) |k HAVEE /A L7 Y[7:0] -
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

I ET a5 £ 75 Buffer RAM /Y HAVEC A7 11[23:16] -

RW

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)
WS Ry O

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
HET a5 £ 55 Buffer RAM 1Y HAVEC A7 HE[31:26] -

RW

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)

I 7 a5 £ DMA HYKIE (Canvas) b HAYHE /L7 Y[9:8] -
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

I Fes E #2 Buffer RAM /Y HIVECIERG ikl [25:24] -

RW

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

7-0

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
DMA [& R 7 [E[7:0] -
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {#Hi# H[7:0] -

RW
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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)
AR

2.2 WNEREE Ry 0 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {#igg H[15:10] -

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
DMA &I 8] -

10 PR T E[9:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA (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)
20 DMA &= 5[7:0] - 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA {5d% 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)
MR R R

oo | AENETRO 0 B

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {585 H [31:26] -

When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
1-0 DMA & 8 151 5£[9:8] - 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA {Hiig H[25:24] -

REG[CAh] DMA Source Picture Width 0(DMA_SWTHO)

Bit Description Default Access
70 liMA Source Picture Width [7:0] 0 RW
B gF -

REG[CBh] DMA Source Picture Width 0(DMA_SWTH1)

Bit Description Default Access
7-1 DNEREEE R O 0 WO
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 XF5(|%&

REG[CCh] Character Control Register 0 (CCRO0)
Bit Description Default Access

Character source selection
00: K CGROM RyF I AR ©
7:6 01: 5M# CGROM Ry yial (SEimtAPaReiss) - 0 RW
10: EHEERFIC -

11: NA -

Character Height Setting for external CGROM & user-defined
Character

00b: 16; ex.8x16/16x16 /'RZEE x 16 -

01b:24; ex.12x24/]24x24 ['REE x 24 -

10b : 32; ex.16x32/32x32 [RZEHEE x 32 -

5-4 = o _ . 0 RW
1. HFEEHERF TIEESHASE I - E55< 8000h [
P T > HE R 8/12/16 - & F45>=8000h 2T » WA
16/24/32 -

2. RPN ERF THEMASEFIRIERASE - W HRK
€ GT Font ROM (CEh, CFh) MHE®EFss -

3. Nl CGROM ¢ #% 8x16 / 12x24 /] 16x32 -

3-2 NA 0 RO

Character Selection for internal CGROM

# FNCRO B7 = 0 1 B6 = 0 » (2% CGROM HyF7T4H
i HAES CGROM &1& T ISO/IEC 8859-1,2,4,5 » v D83
1.0 | BRREGEBONEZES - 0 RW
00b : ISO/IEC 8859-1 -
01b : ISO/IEC 8859-2 -
10b : ISO/IEC 8859-4 -
11b : ISO/IEC 8859-5 -

REG[CDh] Character Control Register 1 (CCR1)
Bit Description Default Access

Full Alignment Selection Bit

0: ¥IFEERE -

1: =HPRRELEE -

EaRRERER - Bt R g RIS MR 12 o RS
WRFITRER/NAREFERFITEE V2 ARG e R
12 =% SRS R = AR EE -

Chroma keying enable on Text input

6 0: FILHVER 0 GEUR RiEERVEAE 0 RW
1: FHVER 0 §EIRBJKE (Canvas)
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Bit Description Default Access
5 NA 0 RO
Character Rotation
0 : Normal
XF IR R EREE LEIT -
, | 1: R 00 [ o 3 L EE - 0 RW
XFJiEfE BRI N REIEAEENA -
(iEfE#sE VDIR &y 1) -
ZHIB A F VAR RS A RSB - ERE T A e
IRREE {72ty core_busy AEHERE & ¢ 1] DUETTHE Y -
Character width enlargement factor
00b : X1
3-2 01b : X2 0 RW
10b: X3
11b: X4
Character height enlargement factor
00b : X1
1-0 01b : X2 0 RwW
10b: X3
11b: X4

REG[CEh] GT Character ROM Select (GTENT 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

¥ taE V5 HE CGROM » 4R 7 = AEE 7 A S EHY -
a. Single byte character code for following character sets:
7.3 00100b: ASCII only (00h-1Fh, 80-FFh will send “blank space”)
10001b: ISO-8859-1 + ASCII code

10010b: 1SO-8859-2 + ASCII code

10011b: ISO-8859-3 + ASCII code

10100b: 1SO-8859-4 + ASCII code
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Bit Description

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: ISO-8859-11 + ASCII code

11011b: ISO-8859-13 + ASCII code

11100b: ISO-8859-14 + ASCII code

11101b: ISO-8859-15 + ASCII code

11110b: ISO-8859-16 + ASCII code

b. Two byte character code for following character sets:
00000b: GB2312

00001b: GB12345/GB18030

00010b: BIG5

00011b: UNICODE

00101b: UNI-Japanese

00110b: JIS0208

00111b: Latin / Greek / Cyrillic / Arabic / Thai / Hebrew

FF: [t bits % E A& 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) J S —({EFHEA1RAE 80h LUN » Kigr
et By ASCI 2 -

2 N/A 0 RO

GT Character width setting
00b: ¥AEE RN FITH » FUIREEEEN—F « Ex.
ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese,

Default Access

1-0 0 RW
JIS0208, Thai.
Others: DI TNFEITAHE A REE T ASCII, Latin, Greek,
Cyrillic & Arabic.
Relationship of Character sets & GT Character width as following:
Char. set ASCII Code/ Latin / Greek / )
. Arabic
ISO-8859-x Cyrillic Others
. (00111b)
Width (00100b /1xxxxb) (00111b)
e o 2 Y [ € TR
00b [ [ NA (auto set by chip)
01b Arial 55 R st A F 55 NA
10b Roman R & NA B B AEH 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

SOEFICHITER - B AT UESIEEEGIFEH T —1T - (B
4-0 g =) 0 RW
TIEHBR LIS S Bl F e E /T
PHEATEE AN LR OR T RE ) o

Active Window
IR

Character Line gap

R[A I[O‘

B 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

5-0
3Fh : 63 pixels
FIUEEEHATRE -

I THRE A & Bl T RO E) -

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
’ y ﬁﬁ’ = N i - o

65K {1 » SittEifrasiy Bit[7:3] -

16.7M i1 > S HETFasHY Bit[7:0] -

7-0

REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access

Foreground Color - Green; for draw, text or color expansion
256 1 Eﬁt@ﬁ%ﬁﬂ’ﬂ B_lt[7:5] o e o
65K fh » Fs I ET{F 25 Bit[7:2] -

16.7M 5 > S I {7 EsRY Bit[7:0] -

7-0

REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access

Foreground Color - Blue; for draw, text or color expansion
256 ¢ » %Jtt@ﬁaﬁﬂﬁ Bl-t[7:6] o e o
65K @ » Syt BT ERHY Bit[7:3]

16.7M 5 > S I {7 E5HY Bit[7:0] -

7-0

REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 t6 > Fs L ET{FESHY Bit[7:5] -

65K tf » Byt EIfFasiy Bit[7:3] -

7-0 16.7M 8 > A IET{F 25 Bit[7:0] - 00h RW
gt SR e R OEWNEGWEUT - A ERCE AT R OHEER
H - SRIE GRS’ AT S eI T E0R - 1£ BTE I
RE TR > A Al EAHEE -

REG[D6h] Background Color Register - Green (BGCG)
Bit Description Default Access

Background Color - Green; for Text or color expansion
256 ¢ - Syt ET{FEsHY Bit[7:5] -

65K 1 » Ryt ETFEsHY Bit[7:2] -

7-0 16.7M f& > B ILETFESAY Bit[7:0] - 00h RW
PrgE L SR S CAYTE S HEUN - R EEEE BLRT S A E Y
8 BRIEG SR g R IUATR G TSR - /£ BTED)
BE TR > A Al EetHEE -
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Bit Description Default Access
Background Color - Blue; for Text or color expansion
256 o > Ryt ET{FEsHY Bit[7:6] -
65K {5 > A LIRS Bit[7:3] -
7-0 16.7M t4 > LRI {728 Bit[7:0] - 00h RW
gE L R E e AR S AN - R BT SR A [E Y
1B BRIE GRS R E R AR e P28 - f£ BTE L)
AE TR+ K TR -
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
CGRAM START ADDRESS [7:0]
o | BREERFILEMOGE - 0 W
fEHE LA HERE (Canvas) HYFERE A CGRAM HYER] »
i H 5 CGRAM YAt BT 7 25 AU CGRAM IR -
REG[DCh] CGRAM Start Address 1 (CGRAM STR1)
Bit Description Default Access
CGRAM START ADDRESS [15:8]
o | EREEETLEM L - 0 -
fEHZ LA HEE (Canvas) HYZEAKE A CGRAM HYER, »
i B3 A CGRAM HYfrhEE 17 23 2K CGRAM HYETRL -
REG[DDh] CGRAM Start Address 2 (CGRAM_STR2)
Bit Description Default Access
CGRAM START ADDRESS [23:16]
o | CERIEEETILERMA L - 0 W
I OZAE AR (Canvas) HYREKE A CGRAM HYERL »
A {8 H CGRAM HYAZHEE 725 5K HTUEL CGRAM HYE ) -
REG[DEh] CGRAM Start Address 3 (CGRAM_STR3)
Bit Description Default Access
CGRAM START ADDRESS [31:24]
co | BEFIEEHETTERE - 0 W

[EFE A RKE (Canvas) HYRCEZS A CGRAM HYER -
Al H 5 CGRAM HYAAEEFF s KU CGRAM AYE Y -

o g IRE B R E USRS - WhEE - TR - MR piRE - RO XFEPHEAECE 0 A

HW/EBETE core_busy (fontwr_busy) JREEZTE low -
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19.11 REREEIEHIEFEs

REG[DFh] Power Management register (PMU)
Bit Description Default Access

Enter Power saving state

0: BEAER B & EiE g -
1 HEAKTER -

2t

H=REITAR LA B g
7 HNER TP ETARE ~ SRR AR © ORI - 0 RW
¥iE(E bit 55 0 ATLAEFIESARE » 11 2 MMAERIR I bit A E D
Ry 0 {EZREARSE R EERENS - SHEUE bit 55 1 - MPU DEERF 21
kA EEA B A R s - AR A L&t
TRERREE fFasfiL7T bit [1] (power saving) FREGHIF S 4L
(B F R T -

6-2 NA 0 RO

Power saving Mode definition
00: NA
01: fbiei=t

CCLK & PCLK /% (|- * MCLK 4 MPLL $24t -
10: pREERE

CCLK & PCLK &r{2 - » MCLK HiJf§ OSC F#iREE{L -
11: FEHRIE R

P IEAREL PLL ER & iz il -

1-0

19.12 Buffer RAM &8 758

REG[EOh] Buffer RAM attribute register (BFRAR)
Bit Description Default Access

Buffer RAM Power Saving type
7 0: {7 power down i< DL A BB - 0 RW
1: T self refresh a5 DUE AR B -
Buffer RAM memory type (bfr_type)

6 N 0 RW
WhHEEE O
5 Buffiar RAM Bank number (bfr_bank) 1 RW
WHECE 1
43 Buff?r RAM Row addressing (bfr_row) 1 RW
WHESE 2'001
2.0 Buffer RAM Column addressing (bfr_col) 0 RW

WhEEETE 3'b000
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REG[E1h] Buffer RAM mode register & extended mode register (BFRMD)

Bit Description Default Access
7.5 Partial-Array Self Refresh (bfr_pasr) 0 RW
WAEEETE 3'b000
4-3 To select the driver strength of the DQ outputs (bfr_drv) 0 RW
WhHESE 2'b00
Buffer RAM CAS latency (bfr-caslat)
2.0 010b: 2 Buffer RAM clock latency 03h RW
011b: 3 Buffer RAM clock latency
Other: {r%
*2# : 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
Refresh interval (Low byte)
Buffer RAM (NES B EhIETHER » B Buffer RAM BEARET 85 -
o MR TFESEXE & 0000h » Buffer RAM B BlIHTRF & #28
ﬁ% -]
7 XIS ’ N13E H) B
7.0 PIERRIETR TR R Buffer RAM's Refresh HYBHISIIESL row | RW
size HHIE
Ex. %15 Buffer RAM IEikE 100MHz - Buffer RAM HyJRllEr 28 HA
Tref /& 64ms - i H row size £y 8192 » J[3JEE A & il M fERZ /=
/NS 64e-3 | 8192 * 100e6 ~= 781 = 30Dh » R {F 2
[E2h][E3h]5i/Ea%E 30Dh
REG[E3h] Buffer RAM auto refresh interval (BFR REF ITVL1)
Bit Description Default Access
Refresh interval (High byte)
7.0 Buffer RAM (& H BT - H Buffer RAM BRARET# - 00h RW
o SR MR EsaE K 0000h - Buffer RAM E BRI & #2%
gE -
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REG[E4h] Buffer RAM Control register (BFRCR)
Bit Description Default Access

Length to break a burst transfer
00: 256

7-6 01:128 0 RW
10: 64
11: 32
5 WAERR 0 0 RW

Buffer RAM clock enable pin state
Ry H A Buffer RAM I ARECEERIMIZ AUIRRE -

4 1 RO
0: Buffer RAM FFHREEAE -
1: Buffer RAM HHHRECEE -
Report warning condition
0: HEREsERRE SIHEE -
1 SREE SRR -
3 BRI EEAIGRASLIERET Buffer RAM oA (il (RIAE 0 RW
e RN HERZS 512bytes) B M Al {7 I # B 502 HE
H{ Buffer RAM SHEERA EIE SRy #A - JREE SRR
PHE > EHE A DU A S (B TR E - 8 (& S AR a LUE
e i {E bit £y 0 AOF -
Buffer RAM timing parameter register enable
) (BFR_PARAMEN) 0 RW

0: ZEgE Buffer RAM [P 2 BT 745 -

1. E(HE Buffer RAM P 2B {725 -

Buffer RAM enter power saving mode (bfr_psaving)
1 0 | 1 Ay (L i A B - 0 RwW
1 5] 0 WYL Gkt & B -

Start Buffer RAM initialization procedure (bfr_initdone)
0 5| 1 B (/K& ¥ {T Buffer RAM W4A12F -

0 SEHUEArIT Y R Buffer RAM L& TR bl B AT DLREFEL T 0 RW
—H#E 1% MEERERLO0 -
1 5] 0 HYB LA B HAHYHRIE -

=+ K%l Buffer RAM B§fpEifFes HAE BFR_PARAMEN (REG[E4], b2) 5%5 1 BFASK -
REG[EOh] Buffer RAM timing parameter 1

Bit Description Default Access
7 NA 0 RO
6 NA 0 RW
5 NA 0 RW
4 NA 0 RW
3.0 tMRD : Load Mode 48] Active 5, Refresh 2y - 5 RW
00h — OFh: 1 ~ 16 Buffer RAM ¥ fk -
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REG[E1h] Buffer RAM timing parameter 2

Bit Description Default Access

24 | RFC: BB - g RV
00h — OFh: 1 ~ 16 Buffer RAM clock -

30 tXSR : BkH SELF REFRESH-to-ACTIVE command - 7 RW
00h — OFh: 1 ~ 16 Buffer RAM ik

REG[E2h] Buffer RAM timing parameter 3
Bit Description Default Access

tRP : PRECHARGE 4 iVEHAR% 5 (15/20ns)
00h — OFh: 1 ~ 16 Buffer RAM Bk »
tWR : Time of WRITE recovery time -

3-0 0 RW
00h — OFh: 1 ~ 16 Buffer RAM Bk »

7-4 2 RW

REG[E3h] Buffer RAM timing parameter 4
Bit Description Default Access

7.4 tRCD : ACTIVE-to-READ = WRITE AYZEEEFR] - 5 RW
00h — OFh: 1 ~ 16 Buffer RAM ik »

3-0 tRAS : Time of ACTIVE-to-PRECHARGE - 6 RW
00h — OFh: 1 ~ 16 Buffer RAM H#fk -
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RAIO"

19.13 F IIC BESE

REG[ES5h] |

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

RW

REG[E9h] |

IC Master Command Register (ICMCMDR)

Bit

Description

Default

Access

START
FELE (R BHAA TR - A B S e i B 35
£ ¢ FHUES(E bit kiR 0 -

RW

STOP
FEAE A IR - 0 HLIR (7T S e e 5 B b -
g2 HAUS(E bit KR 0 -

RW

READ(READ and WRITE can’t be used simultaneously)
¢ slave sHEE K} » 6 H LA T #AE RS HENARR -
& EEUES(E bit ki 0 -

RwW

WRITE(READ and WRITE can’t be used simultaneously)
¥t Slave fi55 A » W H L T E ARG HEEER -
2 SEAUE(E bit kiR 0

RwW

ACKNOWLEDGE

& IIC master AL EE IR o
0:Sent ACK -

1: Sent NACK -

£ . SEHGE(E bit & iER 0 -

RW

2-1

NA

RO

Noise Filter

=
0 --715‘\‘5]: °©

1: 20 -

RwW
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REG[EAhN] IIC Master Status Register (ICMSTUR)
Bit Description Default Access

Received acknowledge from slave

7 0 : Acknowledge B2 E] - 0 RO
1: 787 Acknowledge #:=% -
IIC Bus is Busy
6 0: FHIE/RRE » 1£ STOP GHSRALEAFINT » [ bit £ 0 - 0 RO
1: JURKIRER - 1F START ZRSEHAFCHIFING -t bit £ 1 -
5-2 NA 0 RO

Transfer in progress
1| 0 EESE - 0 RO
1: ST -

Arbitration lost

&= RA8873M 43 arbitration B » =1 bit &%k 1 - Arbitration
GRENRIA:

0 0 RO
—{[& STOP EHSRHAHIE] - (HR WL AHEK - HHF RA8873M
iy master & EEE) SDA £ high » {HEZEAM A master & SDA E&
& low o
19.14 GPI 8 GPO HfFs:
REG[FOh] GPIO-A direction (GPIOAD)
Bit Description Default Access
General Purpose I/O, Port A
70 GPIO-A_dir[7:0] : General Purpose I/O direction control FEh RW
0: il -
NG
REG[F1h] GPIO-A (GPIOA)
Bit Description Default Access
General Purpose I/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 2 Fyz A - Bl DB[15:8]dL A HIir -
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A & Fyii F A4 A - 81 DB[15:8]4L ML -
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Bit Description Default Access
7-5 NA NA NA
For Write. Port B’s General Purpose Output
g HH &R EE KOUTIO) 3 ARz »
4 o LH B [O] FH HAiz NA RW
For Read, Port B’s General Purpose Input
i A E R KIN[O]SE FHAMAL -
For Read, Port B’s General Purpose Input
3-0 = {E bit ZUERERY - A ARSI NS - NA R
{XAO0, XnWR, XnRD, XnCS}
REG[F3h] GPIO-C direction (GPIOCD)
Bit Description Default Access
General Purpose 1/O, Port C
7.0 GPIO-C_dir[7:0] : General Purpose I/O direction control FFh RW
0: il -
1 fA -
REG[F4h] GPIO-C (GPIOC)
Bit Description Default | Access
General Purpose I/O, Port C
GPIO-C[7] & GPIO_C[4:0] : General Purpose Input / Output
g1 {XPWMO, XnSFCS1, XnSFCS0, XMISO, XMOSI, XSCK} #
7-0 FARIGT NA RW
GPIO Djgs R A TEHRAEIThRE AL A RE(E AT -
(ex. PWM, SPI master disabled).
¥+ GPIO_CI[6:5] /& fA# Y -
REG[F5h] GPIO-D direction (GPIODD)
Bit Description Default | Access
General Purpose I/O, Port D
70 GPIO-D_dir[7:0] : General Purpose I/O direction control FEh RW
0: il -
NG
REG[F6h] GPIO-D (GPIOD)
Bit Description Default Access
General Purpose I/O, Port D
2.0 Only available on digital display package type NA RW

GPIO-D[7:0] : General Purpose Input/Output
B PDAT[18, 2, 17, 16, 9, 8, 1, O] FHAIML -
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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: i -
NG
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.
g1 XPDAT[12, 11, 10, 7, 6, 5, 4, SBLFHIHIfL -
REG[F9h] GPIO-F direction (GPIOFD)
Bit Description Default | Access
General Purpose I/O, Port F
7.0 GPIO-F_dir[7:0] : General Purpose I/O direction control FEh RW
0: il -
NG
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.
§1 XPDAT[23, 22, 21, 20, 19, 15, 14, 13]d:FHHIr -
19.15 EREIEHIE 7S
REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access
B o
7 {%Eg\ . 0 0
WA Ry O
Long Key Enable Bit
6 1: 2gE - Rz EH# KSCR2 bitd-2 5¢7E - 0 RW
0: ZRgE -
Short Key de-bounce Times
HPRIR SRR - DL key-scan fim E B REIH
0lb: 8
10b: 16
11b: 32
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Bit

Description

Default

Access

Repeatable Key enable

O: ZEpeeaEH -

1 SREEEM -

ie, AIFFEIIGLHHE T - W B RICHEEERERVIE T » TR
T B 7 DURE g M PR TR R A P S g v e (R
VR R ERPENERE - SAIEEAR N —(E T8 - RN EE
EEIRREAE E— AV RET A HEEC 8 E] 1 AR R A B RE T
% H P BT DU R SRV PR P [FEEEA E P BT E 4
% EHEMRERT] T —RAVFET - ALES SRR P ErEEE -

RW

2-0

Row Scan Time

Period of Key scan controller to scan one row.

Teevek = _1 x 2048

SYSCLK

ROW _SCAN _Time =T,yq.

ROW _SCAN _Time =T, o« X2
ROW _SCAN _Time =T,yqx x4
ROW _SCAN _Time =T,.yqx X8
ROW _SCAN _Time =T,.,qx x16
ROW _SCAN _Time =T,yq x32
ROW _ SCAN _Time =T, x 64
ROW _SCAN _Time =T, x128

This key pad controller supports 5x5 keys. Total Key pad
scan time = Row Scan Time * 5

000:
001:
010:
011:
100:
101:
110:
111:

RwW

Bit

REG[FCh] Key-Scan Controller Register 2 (KSCR2)

Description

Default

Access

Key-Scan Wakeup Function Enable Bit
0: Key-Scan IMAFEIHEHAERE -
1: Key-Scan MARETHHEHE AL -

R/W

Key released interrupt enable
O: EFTA SN - (A PEELE -
1. EFTA RO A Rl -

RW

NA

RO

4-2

Long Key Recognition Factor

S tEE RGP AR R g e iel i R T
o E{EOET -

LongKeyRecognitionTime

=RowScanTime x 5 x
(LongKeyRecognitionFactor +1) x 1024

RW
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Bit Description Default Access

Numbers of Key Hit.

0: BEHBEEAZT -

1: —§#44% T - REG[FDh]Z##H5 -
1-0 2 WEHZ A% T - REG[FEN]& S5 B 5 - 0 RO
3 ={Efgid% T - REG[FFhJACHRSE = (@52

WIRATEE B —(EHPRTE BT A2 A (s aidz ~ - RS (E
JLEEIF O -

REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default Access

Key Strobe Data0

SRS O W T -

e —(EE B R P A (s g% Tt > At ErfFes e
[E5] FFh -

7-0 TBD RO

REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default | Access

Key Strobe Datal

HIEAERES 1 gz -

1Eid aa— (B R P A (s sz v et - Rt EfFsE
=% FFh -

7-0 TBD RO

REG[FFh] Key-Scan Data Register (KSDR2)
Bit Description Default Access

Key Strobe Data2

FHRERTERS 2 $7 | -

TER I — (R (B T(L » RIS e
%] FFh -

7-0 TBD RO

Z 19-3: Key Code Mapping Table (Normal Key)
KinO 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

7% 19-4 : Key Code Mapping Table (Long Key)

KinO Kinl Kin2 Kin3 Kin4
Kout0 80h 81h 82h 83h 84h
Koutl 90h 91h 92h 93h 94h
Kout2 AOh Alh A2h A3h Adh
Kout3 BOh Bilh B2h B3h B4h
Kout4 COh Clh C2h C3h C4h
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20. RA8873M 2RV BRI

% A-1

e : 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 % 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)

| < > ) v v 0 & & #
0135 | 0169 | 0170 | 0173 | 0206 | 0207 | 0379 | 0413 | 0414 | 3344
] 5 (EE JeE N & # = £t
3436 | 3636 | 3680 | 3847 | 4038 | 4247 | 4347 | 4935 | 4948 | 4949
El = LS =4 i # L il gl i
4974 | 5036 | 5093 | 5159 | 5229 | 5483 | 5660 | 5756 | 5847 | 5881
= i % &t i & #* B ER
5969 | 6232 | 6823 | 6913 | 6962 | 7967 | 8035 | 8157 | 8406 | "8503
| = > 3 ¥
8565 | 8569 | 8570 | 8573 | 8579
= A-3
RA8873M
GT30L24M1Z supports font Supported Status Remarks
24X24 dots GB18030 basic font °
12X24 dots GB2312 extension font °
12X24 dots ASCII font °
24 dots ASCII font (Arial) °
24 dots ASCII font °
(Times New Roman)
= A-4
GT30L32S4W supports font RAB873M Remarks

Supported Status

11X12 dots GB2312 basic font

15X16 dots GB2312 basic font

24X24 dots GB2312 basic font

32X32 dots GB2312 basic font

6X12 dots GB2312 extension font

8X16 dots GB2312 extension font

8X16 dots GB2312 special font

12X24 dots GB2312 extension font

16X32 dots GB2312 extension font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12X24 dots ASCII font

16X32 dots ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)
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GT30L32S4W supports font Supscﬁ?ggil\tﬂatus Remarks
16 dots ASCII font (Arial) °
16 dots ASCII font o
(Times New Roman)
24 dots ASCII font (Arial) °
24 dots ASCII font o
(Times New Roman)
32 dots ASCII font (Arial) °
32 dots ASCII font o
(Times New Roman)
= A-5
GT30L16U2W supports font RABB73M Remarks

Supported Status

11X12 dots Unicode font —

15X16 dots Unicode font °

8X16 dots Special font °

5X7 dots ASCII font —_—

7X8 dots ASCII font —

6X12 dots ASCII font —

8X16 dots ASCII font °

12 dots ASCII font (Arial) —_—

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial) °

16 dots ASCII font
(Times New Roman)

8X16 dots Latin font °
8X16 dots Greek font °
8X16 dots Cyril font °

12 dots Latin font (Arial) —_

12 dots Greek font (Arial) —_—

12 dots Cyril font (Arial) —_—

12 dots Arabia font (Arial) —_—

12 dots Arabia extendable font

(Arial)
16 dots Latin font (Arial) °
16 dots Greek font (Arial) °
16 dots Cyril font (Arial) °
16 dots Arabia font (Arial) °
16 dots Arabia extendable font o
(Arial)
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%= A-6

GT30L24T3Y supports font

RA8873M
Supported Status

Remarks

11X12 dots GB2312 basic font

15X16 dots GB2312 basic font

24X24 dots GB2312 basic font

11X12 dots GB12345 basic font

15X16 dots GB12345 basic font

24X24 dots GB12345 basic font

11X12 dots BIG5 basic font

15X16 dots BIG5 basic font

24X24 dots BIG5 basic font

11X12 dots Unicode font

15X16 dots Unicode font

24X24 dots Unicode font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12 dots ASCII font (Arial)

16 dots ASCII font (Arial)

24 dots ASCII font (Arial)

= A7

GT20L24F6Y supports font

RA8873M
Supported Status

Remarks

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

24 dots ASCII font (Arial)

8X16 dots Latin font
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GT20L24F6Y supports font

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 °
12X24 dots GB2312 extension font °
12X24 dots ASCII font °

24 dots ASCII font (Arial) °
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=F:
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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