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1. faifr
Ay TFT LCD #4428 RA8873M #it&s+H, RA8873M I ¥k; CMOS WifimiiEEDd , MEPBRNE S RS Tk
K. K. AC/IDC HAFE. BANThRE T E. 2247 8% . H AR FELR .

1.1 M
RA8873M J2 &t i1 R~) TFT LCD T K IR A (45 45, B A7 Buffer RAM, g 1 AT APRE 0T 448
s NAFBEAT DR BE BT, (AUt RABB73M Hid Ak — = UM 5 11 8/16bit 728 3141 i T ¥ 1, RA8873M i
LB R RNEENXE, R AtE T (PIP). 3% %65 SR e B8 25 ThRe

1.2 RE5ERFAEHE

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

or SP1/I2C Host I/F

RAIO
— RA8873M
F';Sh SPI master I/F CMOS Panel IIF
GT Font

1-1: System Diagram

PLLs

1.2v
LDO+POR

1ISO8859 ROM

Text/Graphic
TFT LCD Buffer RAM

Controller

LQFP-128

1-2 : Chip Diagram
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2.1

2.2

2.5

EIHEZ T X

N%E Buffer RAM

Etete Pid]

X ¥F 8080/6800 8/16-bit 5 34145 1

BT RER MPU JEISE M Xnwait (915 5 DL 2
SCRPERAT g e O, . 11C, 3/4-wire SPI

xF T MR B 5 N SR BRI e i D g

NV 6y AN

1bpp: At (1-bit/§ %)

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

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

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

B Index 2:6 (64 &5l WG R I iEEENE)
B «RGB 4:4:4:4 (4096 5|t/ R EHEEM)

ERER
¥ FH 0T L% 58 24/18/16-bit TFT & 7 =

PESEZLE g

S BEE AT 800x480,480X800,16bpp
T AT RS 640x480,480X640,24bpp

RA8873ML4N

Character/Graphic TFT LCD Controller
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2.6 SIRINRE

fifi AT AT 5E X 4 A 32X32 T ehn
EoRE
BIRE O KANEZE HE L LCD ZA74315 2], 1Mt KKl (canvas) ZEA7#% e T L 7R & H AT 43
B SR . TAR T FH /N S IR B 1) HEEAE K B0 DL 8 MR & IS4, DLIE B & U2
1 ANHER R E T DM ARR S5 F SUN A A (BRGSO % SOy, IRAS TR 2 i b ).
o [mHhiE (PIP)
SCREPE A B 8 B, 22 SR 1 BT )1 B Ko R AR R T e RN
I E KT R 4 MERMMEE, FE ENR— %, 2w i & O R s A B wT LA R
EURBRZ .  EHE 1 K B EH E 2
® JEEIR
NG B 32 7 2SR G SR A BORE N, AR R R 1] AR R Tl S il A7 E Buffer RAM A (1) 7R EE . XA DhRe 2
7t Standby 5 Suspend %z g A
o I E IR
3 H B BoRTh e S AR Wos b, AT e DhRe 107 BUR s R AR I, 723 B SoRERER PIP
R EEREI o
® (&7~ (Color Bar Display)
A EABR R 7 7R

2.7 FHLER

® ERASNE MPU TEILT, Kl RA8873M A A Ik B4R i LA F i 774E serial flash PY 1145 4 54k
i, CLKRERDIRE . XATIRERAE FHITT I AT, JF AT 58 SRR BUCE g1 MPU SR fg
SCRFA12 AR L. fRWTT:

m EXIT: B4 (00Oh/FFh) -- one byte instruction
B NOP: #fi4& (AAh) -- one byte instruction
B EN4B: # A\ 4-Byte #:{F54 (B7h) -- one byte instruction
B EX4B: Bt 4-Byte fiiE4 (E9h) -- one byte instruction
B STSR: R&ELHIES (10h) -- two bytes instruction
B CMDW: 45 A4 (11h) -- two bytes instruction
B DATR: #dlEida 4 (12h) -- two bytes instruction
B DATW: $#ES5 A4 (13h) -- two bytes instruction
B REPT: hn#iit#s4 (20h) -- two bytes instruction
B ATTR: JHURPERE 4 (30h) -- two bytes instruction
® JUMP: Bkikfe4 (80h) -- five bytes instruction
B DJINZ: kI Bkt 4 (81h) -- five bytes instruction
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2.8 XHfEsl% (BTE)

2D BitBLT 3|%
BAJMHEE S By R S S
® U AU 5 I IE
W SR e L 8x8/16x16 14 & I FEIFE
® BEGiEW (Opacity)
A TR A2 B ASE 2QmT LIoKs 79  EURS VR RT3 R i i s R ok . 7EARBR AR |
1M &5 IRAEE RSB B NG OG, thoh, TRn] Ab B gk Ry
B CHEEE (Chroma-keying) Ihfit: £ 48 E 1 RGB Fith KAMCAIE W 1125 BT IR AR AL
B EJRIREEY (Alpha-blending): HRESEAF 4% 150 17 BA ¥ LL 3R BEAT PR Tk MR TR L (RN S5 tH T
RE A R ) o
B EFEEIEY (Alpha-blending): R4 RGB #% :URIEA A%, #1in 8bitRGB, Il MSB2bit Jyofii .

2.9 UK 5%
o URmIA. 4. Mhitk. M. =M. M. M

2.10 ESPIFHE
2.10.1 XFIEE
® N7 ISO/IEC 8859-1/2/4/5.8x16. 12x24. 16x32
® EFHEIE 16X16/24X24/32X32 H 477 ROM il Uni-code/BIG5/GB %45, L FFN&EEM 54
GT21L16T1W . GT30L16U2W . GT30L24T3Y. GT30L24M1Z. GT30L32S4W . GT20L24F6Y .
GT21L24S1W
SRR B CFRE A (8x16/12x24/16x32) H4x A
X5 NSRRI AR P TR
YRR EAKT O TR X1, X2, X3, X4 551
SEHF T 90 ekt

2.10.2 DMAZTjRE
® STHRAMIBERATINAG (serial flash) ¥ 52 1) & EIHELE vh X

2.10.3 —fixESPI

® 3% Motorola SPI #1#%
16 bytes BLHUR L] FIFO
16 bytes 5 ANURER FIFO
7E Tx FIFO 58 4:1% 75 9F H. SPI Tx/Rx 514 bR B I 45 %t Hh ke
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2.11 ICHH

® |IC master interface
B 0 DUERZEY TR /O device, I LAE B B4 ) 1) ik s o 3
B SRR RN (100kbps) StkifER, (400kbps)

2.12 k3L R 5 e it 2%

PR 16-bit THEE

—~ 8-bit pre-scalars 55— 4-bit 547
fe tH IR TR 1) AR JE SR 2 TR AL

SN/ I SR Ty S

Dead-Zone 4"

2.13 D

SCFF 5x5 fEAE (AU S GPIO HIFL =)

AR FPAL R A

KL S E R

S [ B 4 7

VE: FEBRE A T AT CLSCRR RN 4% 3 8 (3 Mk B A 2 AL AN 2 90°)
® SURFHEATMLIEThRE

2.14 A BAR A

® R 3 P HBa
m 5l (Standby). KR (Suspend) SHEMR (Sleep) izt
® FI LU A dBE. RS R

2.15 HERIR

PRI FE P BIAE [E i PLL DAL RGuI%. LCD HHiMi% 5 Buffer RAM 412 {8
B— P AR N (XI/XO: 10-15MHz)

Wi K RGU% (e KME 80MHz)

Buffer RAM Jii (5 K{H 80MHz)

LCD Faafisiz (I K{d 40MHz)

2.16 B

® MR AL
o ffamr Rl
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2.17 HBiE

® |/O Hi[E:3.3V+/-0.3V
® P& 1.2V LDO for core power

2.18 33

® LQFP-128
® I{EIRFE: -40°C ~85C
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¥
T
2 =
Q%8
[N
WX @
22ECF
¥ s=&FF 2 e
Dwinh = E E wE W
ool > x =R RS R I R A 5 B o0 B R T I — 5 S R 0 I 40 0 R A 0 I o
N " BB R I E R EEEEEE B EEEE2E2=E=E=2=22
/LD u ) ur ) o ) lﬂ\
oo o o o - - o
voD3z | & |3 vss
vss [ I LDOZ_CAP12
¥PDATIOMGPIOD[OMHKING] 3 I vOD33
KPOATHGPIODH ) ¥KINGZ] =3| 3 I Ne
KPDAT[ZVGPIOD[EN ¥KINE 3| — ol = ne
KPDATIIMSPICEN] I e
HPDATI4MSPIOE[] 3 I NG
¥PDAT[SIGPIOE[Z] 3 =R
HPDATIEYOPIOE(] B3| B CMOS TFT LCD I/F Type = ne
¥PDAT[TIGPIOE[4] 3 ol B N
¥PDATIEVGPIOD[) ¥KINE] 3 LOFP-128 I Me
¥PDATIEVGPIOD[3) XKOUTE] 3 =
Vo033 [ I MC
vss m=| = m TM I NC
RSYD =R
¥PDATHONGPICES] 3 I e
¥PDATHAYSPIOER] 3 O Mo
¥PDATH2SPIOEF] O3 O MC
¥PDATM3)GPIOFD] E3| 2 e
mimzi=® RAS8T3MLAN  «=:
¥PDATHSIGPIOF2] [ I MC
HPDATHENGRIODAY XKOUT] I vss
HPDATHFUGRIODSY XKOUT[2] 1 vDD33
HPDATMENGRIODTY XKOUT[Y] =3 S 1601 O HMISIGRIOCT2]
voD33 | _» 2| B ¥MosiGRIOCH]
Vs5 4 I HSCKIGPIOC]
HPDATHSVGPIOFE] 3 Date:code.frear 20161t wEek] [ ¥nSFCS[IGPIOCH]
HPDAT[20MGRICF4] O3 [ ¥nSFCE0MEPI0CE
XPDAT[MJGPIOF(S] =3 3 = xﬂm” X
HPDAT[Z2)GPIOFE] 3| — | B MO SGPIOALT]
MPDATIZSUGPIOFT) CT| . @y 3 HDEM4)GPIOA]
¥HOUTIIXsDAGROE] | & @ 3 HDBM3HEPIOALS]
\‘— uy = Ly = [¥e) = (] /
pa = - =] o] [
R e e T
O BT HnNMEE S Epaon e YYUYOUET U MmoCoo0
g om0 LOWEX ZOBEBEaaAacar SURZIIEE
= e =¥ ® OZEZd EEExx EEZ Dm0 000
g £ £nzd S=ERS SnOssoco
=] & 8 = SE8EE2 DENRDDEEE
al i EEEREE g = R ocaag
= )“:: % E =1 E‘ e e, s
= é g'x
[¥e)
o)
[t
=
& 3-1
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Q128.14x14
128 LEAD THIN PLASTIC QUAD FLATPACK PACKAGE .4 MM
[ x [a]o2]y]Tu]z PITCH
- o] [
e 1oF MILLIMETERS
128 - 97 SYMBOL | MIN NOM MAX | NOTES
) 1 A - 160 .
K
1 9%6
= o I = [ Al 0.05 0.15 :
= | == A2 1.38 1.40 1.45 -
= I == b 0.13 0.16 0.23 4
= | = b1 0.13 z 0.19 z
I premea
= | = < 0.09 ; 0.20 z
== = =]
] % | gﬁ Eﬂ cl 0.09 - 0.16 =
== N a3
=5 | = D 16 BSC -
= | = DA 14 BSC 3
== | = E 16 BSC -
== =
== | = E1 14 BSC 3
= s e |
= | == L 045 0.60 0.75 -
bz
32== | i L1 1.00 REF -
AT T
il shtgsh sk sl h sk sfkifi bk ki R1 0.08 - - -
33 1 64 R2 0.08 - 0.20 -
- ol s 0.20 - - -
101]
ax [o[o2[H[T-u]z 0 0° 35 7 -
01 0 - - -
02 11° 12° 13° -
DETAL F | 03 11° 120 13° -
/ N 128 -

\ e 0408SC -
J m_: Rev. 0 8/08

|—128% b S[e0EY] NOTES:
1. Dimensions are in millimeters. Dimensions in ( ) for
Reference Only.

2. Dimensions and tolerances per AMSEY 14.5M-1984.
b1
* 3. Dimensions D1 and E1 are excluding mold protrusion.
5 ti Allowable protrusion is 0.25 per side. Dimensions D1
* * and E1 are exclusive of mold mismatch and deter-
[=[0.05] PLATING — mined by datum plane H.

‘ ,0 o 4. Dimension b does not include dambar protrusion.
Allowable dambar protrusion shall not cause the lead
$ * o 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.

- >
R
I

0.25 GAUGE
PLANE
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RAIO™

4. 5l e X

RA8873ML4N

Character/Graphic TFT LCD Controller

4.1 FHFFEEwRED (25 F(H)

g I

I/0

A fir 5 BA

XDB[15:0]

10
(8mA)

Kb S 2R L T I S RA8873MIK I 41142 I BE A4 3%

XDB[15:8] 1] LA 5& GPIO (GPIO-A[7:0]), ®I 22 %A ¥ & i 8080/6800
16-bit 5145 1 Hi s sl 2k

XDB[7:0] WAE#AT Efuit N~ , M5 S IR AT 1) 3 45 5 18
WS BT F R 3

XA0

eI L
AL 5 | AR A8 P 3 956 iy 2 3 2 5080 1) ) 1A
XA0 =0, RELIUMTLE N,
XAO =1, B SEEEIES N .

XnCS

B R
fICHFERE, N R T3 iE RA8873M Jyai AT T 4xumia, 5] I E N
GPI-BO JF HELEC G BIHIME, 51BN AA ST HUFH

XnRD
(XEN)

£ G E S G

MPALFE A & 8080 R4, BETIHE MIE XnRD ffH (SRHUEHE), KHB-FaIE.
AL FEES & 6800 R4, BCH| R ME XEN A (BURE(E), m i Palfk.
WA P OB E R AT R, A M5 N GPI-B1, I H nlE2EL 5]
FE I £ R AR

W% pull-high HLEH.

XnWR
(XRNW)

EYNGE =

AL RSB L2 8080 R4, UhGI <A XnWR (BE S N), (KH-T3h{E.
LA g L2 6800 R4, BTy XRnW (BdE SBUE ), H2EL
B B, B RIR A E.

an S i R B AT AR, B4 SIS 2 BN GPI-B2.

P AT FELRH

XnINTR

(8mA)

o A
L 3 B A RS 0 I

XnWAIT

(8mA)

£ XS R ]
24 XnWAIT 4 high, %75 RA8873M & i & i A& it » 24 XnWAIT A low,
AL TR 38 R NS JE 1

XPS[2:0]

FHIUEBAT RO ERE

00X: (3413 #3) 8080 8/16-bit $hi 4 2k 2 1.
01X: (GFFI L) 6800 i8/16-bit HHE M LB
100: (47 4% 00) 3-wire SPI.

101: (B 4T F k) 4-wire SPI.,

11x: (AT E3%9m) 11C.

RAIO TECHNOLOGY INC.
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RAIO™

RA8873ML4N

Character/Graphic TFT LCD Controller

B M 2 R

I/O

Fl i 35 BH

i
a. n R i o€ RO 8 T4 im iR, A4 XPS[0] o i Al -

4.2 BTEEWED (55 EEmRED)
WS 110 0 fir 5% 98
XSSCL | SPI 5 IIC #%E
(XDB[7]) XSSCL. 3-wire. 4-wire 478K IIC 35 [1Hi%.
IIC HeiE/4-wireSPI BRI
;S'SSSS/L | 3-wire SPI #7fi: NC, #E#:%] GND.
(XDB[6]) 4-wire SPI JL{fi: XSSDI #4175 ¥R HIN .«
[ICC Fiii: XSSDA H: 4742 L1 4a1 N Hi Hi WLA]
3-wireSPI #iiE/4-wireSPI 5% H/1IC Slave hr B ik #F
XXSSSSD% o | 3-WireSPII/F: XSSD, B T8 LA At S SR A
(XDBI5]) 4-wireSPI I/F: XSSDO, 474z ¥t .
IIC Fiifi: XICA[5], 1IC %5 % Ml bit [5].
SPI BAE/IIC Slave Hiht1E#
XOBIAD || XnSCS, 7 3wire 55 4-wireSPI SATEIIH, M3 HNBEES.
IIC ¥Lifi: XICA[4], 1IC % B Mtk bit [4].
IIC 5LTE: 1IC Slave itk
XIICA[3:0] I XIICA[3:0], 7E 3-wire 5 4-wire SPI %[fi: NC, ##1%E8:%] GND.
(XDB[3:0])
IC FEifi: 11C %% B Hutlk bit [3:0].

4.3 Serial FlashB,SPI master & (5 5| i)

2 N 110 Ml fir 5% B
415 Serial Flash/ROM SPI 5 J1ig$% 0
NnSECSO 10 SPI i Fr i £ BHI#0 1% FI7E Serial Flash/ROM &% SPI %% & e # | .
(8mA) | *tiif SPI master #2568, A4 UL5| AT AR ALK& GPIO (GPIO-C3), %k
ik GPIO-C3 NI NI
4MEB Serial Flash/ROM SPI it Frik#% 1
o SPI i Fr i £ BHI#0 1 Fi7E Serial Flash/ROM 5k SPI % & ik #% |
XnSFCS1 (BmA) * W5 SPI master #2548, A4 S]] LAREFE LRI B GPIO (GPIO-C4),
BRIN GPIO-C4 A A IIfE.
IR xtest[2:1]4A%55 T 01b HB-A 7E reset Ji HART <= E 3 pull-high.
SPI R ATHZ
NSCK 10 UEEI R AT IR, F BSR4, Serial Flash/ROM 5% SP1 % B f .
(8mA) | * Wik SPI master £ 11H 2R, 4 Mt 5] AT DAL AR 7 BRI 8 GPIO
(GPIO-CO0); #kik GPIO-CO ¥ NIt -

RAIO TECHNOLOGY INC.
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RAIO™

Character/Graphic TFT LCD Controller

RA8873ML4N

2 N /0 Ml fir 5% B
EX 6P PN
Single #3X: Serial Flash/ROM 5§ SPI %% & iy N A . 57 RA8873M 1 & L
VoLl
XMOSI 10
Dual #20: 51 XU Bl £ 16#0 (S100), thIhfe HAELE Serial flash DMA
(XSI00) (8mA)
i
*WIR SPI master 2 M1#E 256, B4 0t 5] o] LUwE F2 77 #L R 8 GPIO
(GPIO-C1); ERik GPIO-C1 #iAIhfE.
FEHA NG H
Single #23{: Serial Flash/ROM 55 SPI 2% & fi th 54 FH - %+ RA8873M 11ij & LAl
XMISO o | A o ot
(XSI01) 8mA) Dual #20: 510U Bl £ 16#1 (S101). BhIhfe HELE Serial flash DMA
8 H.
*Wi g SPI master 3 D4 25RE, A4 dhn| B AT DA RE LRI A GPIO
(GPIO-C2), #kik GPIO-C2 ¥ NIhfE.

RAIO TECHNOLOGY INC.
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RAIO™

Character/Graphic TFT LCD Controller

RA8873ML4N

4.4 PWM FTE (2 518)

7 M

I/O

M fir 32 B

XPWMO

10
(8mA)

PWM {558t 1414 BBk

Pull-high XA 51 JIA] LLLE#TR IR BRE .

ERUEEEREI UG o DR, X AR 51 IZEE A7 (RESET) JA MR A2 gl b fik
W E ULE A R HASE R, PR A K 2 B AR e

XPWM 0 fy%i 5] DLAE S A7 s i dia e .

W PWM Bi2ERE, T84 0051 AT DL P #ERI8 GPIO (GPIO-C7), #Ril
GPIO-C7 & NI REBE 4 A% D AT

XPWM1
(XCLK3)

10
(8mA)

PWM 5 5% 2/ =K 3 A (FREAHME)

24 XTEST[O] A HE P :

XPWM1 0] LA 5 i oA A o T 48 PR B A7 38 W0 R SE AR . T84 Hetin i
Al LLFE E NFRUER XPWM1 Thig, oscillator #i % a2 SCAN FiwiA 25
AT A A b R AR TR o

24 XTEST[O] i o P

XPWM1 5] 2 S0 B A 1 A 3 N

4.5 S (9 50H)

7 28

11O

M fir 22 B

XKIN[4:0]

B4R sk GPIs (General Purpose Input)

fEEdE A (BA), W pull-up HiFH.

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

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

XKOUT[4:0]

(2mA)

Keypad [N & GPOs (General Purpose Output)

Keypad 0 RF(E A N4 fis A, 518 8 open-drain #i (BRiA).
XKOUT[0] Ef 1IC master /] XSDA Ififi.

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

4.6 LCD RBEHFEO 2816E%)

BRH LR 110 mfir =R BH
o BRREA#ME
XPCLK | (gmay | FEHHSER A TAAIN TRT 2005 5
MAES9 SPLL IREN24E,
YVSYNC (42A) VSYNC Pglse | .
EHFIP(ES VSYNC A THEHM TFT #OE 5.

RAIO TECHNOLOGY INC.
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

- N 110 WA 57 B
MHSYNC o) HSYNC Pulse
(AmA) | KT R (5% HSYNC Hes T3l i TFT B0 (5%
YDE o} Data &g
(4mA) | i@ 1 TET 451110 data 4 28 data AL 5.

LCD RREHELSL

iyt B4R 2 TFT LCD B4 42k, RA8873M 1J £ iy £2 47 43 ¥ & LA 3¢ #%

B5K/262K/16.7M L%, {f 34 AT LAZ HAS [F] 1) ¥ 8 IE S5 FH N B2 1) RGB i 25
31 AR Ber TFT #0
T 11b 10b. 01 b. OOb-

(GPIO) | (16-bit) | (18-bit) | (24-bit)
XPDATIO] GPIO-D0/ 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
)EE:E’):/S]T ( 4'$A) XPDAT[9] GPIO-D3/ XKOUT[3] G1

XPDAT[10] | GPIO-E5 | GO GO G2
XPDAT[11] | GPIO-E6 | G1 G1 G3
XPDAT[12] | GPIO-E7 | G2 G2 G4
XPDAT[13] | GPIO-FO | G3 G3 G5
XPDAT[14] | GPIO-F1 | G4 G4 G6
XPDAT[15] | GPIO-F2 | G5 G5 G7
XPDAT[16] GPIO-D4/ XKOUT[1] RO
XPDAT[17] GPIO-D5/ XKOUTI[2] R1
XPDAT[18] | GPIO-D7/ XKOUT[4] | RO R2
XPDAT[19] | GPIO-F3 | RO R1 R3
XPDAT[20] | GPIO-F4 | R1 R2 R4
XPDAT[21] | GPIO-F5 | R2 R3 R5
XPDAT[22] | GPIO-F6 | R3 R4 R6
XPDAT[23] | GPIO-F7 | R4 R5 R7

*RAE FH B 51 AT DL R R 3 % GPI1O-D/E/F(default) B8 XKIN/XOUT,

BRINAE 18bpp LR, Atk XPDAT[17:16/8:9/1:0] ZRil2 GPI .
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RAIO™

4.7 R, RASWRAER (6 518H)

RA8873ML4N

Character/Graphic TFT LCD Controller

2 N 11O Az 82 85
Crystal #iA\/Clock 1 #i A\ (% rFiZE-core clock)
Crystal Oscillator %4421t 10MHz ~ 15MHz.
XI | 2 XTEST[O]R RIS, bl AR 45 N FRIYT crystal HUBRAEA], 1AL 51 RS
(XCLK1) BN crystal HLBE, O T DA RABBT3M MBI (S 5 .
4 XTEST[OIS Ay i H~F I, b 5] B Sk A EAMERATR 1 N
i OSC Sil#% Ay 11.0592MHz.
X0 o Crystal #iH
PGB R crystal BB, T G| N2 B A AR crystal HL .
BARNGES
XnRST 1/OC | 7 e 75 P2 AR AR A AT 5, AR A5 5 v fr 0 L e /b B4 256
OSC Hz 1.
AR A
W% pull down HiRE
XTEST[0] | ISR 2E E FE F 1), FERRHERRAE bS] IR % 2% B 2 GND.
0: FrufERE, AP PLL .
10 20 PLL, &5 A2 ouffi 4 XCLK1. XCLK2, XCLK3 %\ .
R PRRAR R
XTEST[2:1] | 00: FrifErE=. -
01: 4 SPI master 5| {li## (f#H4E in-system-programming).
1X: PR .
4.8 HIFESHEM
¥ & E I/0 M fir &% 9A
LDO1_CAP12 b LDO 4
LDOZ2_CAP12 A 1uF LR B .
VDD33 P 10 VDD
3.3V IO HJEHIAN
VSS P GND
IO Cell/Core %,
RSVD = Reserved
AIAME 1uUF A EH,

RAIO TECHNOLOGY INC.
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

5. AC/DC ¢4

5.1 B H R
*® 51: BRHUERE

Parameter Symbol Value Unit
Supply Voltage Range Vppa3 -0.3~4.0 \Y
Input Voltage Range VN -0.3 ~ Vpp33+0.3 \Y
Operation Temperature Range Torr -40 ~ 85 T
Power Dissipation Pp <300 mW
Storage Temperature Tstorage -45~125 T
Soldering Temperature Tsolder 260 T

o
1. BomzE g e N, P B R E DT B S b 1. St TR, )it B s T
2. YN EL YR A BEPT, S EL YR N YR AT BEAFAEE — MR KR 2, JUEE % ERA8873M H i I

LR A ) o
5.2 DC #
% 5-2:DC HfkfFk
Parameter Symbol Min. [Typ. |Max. Unit [Condition
System Voltage Vbp33 3.0 3.3 3.6 \Y
Loading capacitor Capvug 1 - 10 uF
Operation Current lopr 102 mA 7 3, i 4
Standby mode Istaby 24 mA [ 3
Suspend mode Isusp 8 mA 1% 3
Sleep Mode Istp 5.6 mA 11 3
Power ramp up time Tramp 3.5 35 ms |Vppsz Ramp up to 3.3V
OSC/PLL
Oscillator Clock Fosc 10 15 MHz |Vppss =3.3V, iE 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time Tiock 1024 OSC |iE 2
Vppsz = 3.3V
CPLL Output Clock (CCLK) Freqcek 120 MHz |When enable internal
ISO-8859 font feature
SPLL Output Clock (PCLK) Fredpeik 100 MHz (Vppss= 3.3V
Serial MPU I/F
SPI Input clock FreGussc | | 50 [MHZz]
Input/Output (CMOS 3-state Output pad with Schmitt Trigger Input, Pull-Up/Down)
Input High Voltage ViH 2 3.6 V
Input Low Voltage Vi -0.3 0.8 \Y,
Output High Voltage VoH 2.4 \Y,
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 1.5 2.1 \%
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RAIO"

RA8873ML4N

Character/Graphic TFT LCD Controller

Parameter Symbol Min. |Typ. |Max. Unit [Condition
Schmitt trigger high to low threshold Vi- 0.8 1.3 \%
Hysterisis Vhys 200 mV
Input Leakage Current lieak -10 +10 MA
Rise/fall slew rate Slew 1.5 V/ins
1. fli[f] Crystal Oscillator i 1t 2545 HL 25 30

| |

[

Co

Xi .__-'FI'.I;-'{",.;l'f",? .—{ }_‘_» WV -\_.__. ):c,
Ry C Ly

Typical: R1 = 500hm(25-100ohm), L1 =3.4mH, C1 =13fF, C0 =2.8pF

Z 2:
0sc S e e e e e D S
PLL_Enable | i
PLL Clock Cut 7_X_\_X_T\_!_\_!_\_K—\_?’_\_!_\_;’_\J_\_;’_\_;’_\_;’_\_;’_\
_ lock >

ZE 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.

RAIO TECHNOLOGY INC.
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

6. MBEHREN
6.1

RA8873M &It A [F (I Th e A He 3 PLL, 244 CPLL =k CCLK #2it MPU $: 1. BTE 5|, 24K 5|,
7 DMA 514§ ;. MPLL U724 MCLK LA2ft45 DRAM i ; SPLL ™4 SCLK #2ft LCD S s 44
LRSI,

6.1.1 SRR LEM

clk_osc

xclkd_i

clk_base “ clk_cpll

xclkd_i

cclk o Ik A
——’L‘ BTE/Draw/

Font_DMA

clk_core

clk_base clk_mpll

Buffer RAM

xclk2_i

xcke
(xclk2)

xpclk,
Sel_ExtClk

clk_base

(xclk3)

6-1
XTESTIO] il P &R PLL Bl AR AT 3R ok 2 A B ROAR R, 58 XTESTI0] A HE oK ] LIk 4%
CPLL. MPLL. SPLL AtZUHIZ., WNAFME ., FEmf i okiE . g XTEST[0] Jym 1k
% XCLK1. XCLK2. XCLK3 10 5B Az . ARSI . B A2 (1 R o
SRR 2 LA 2 A

L Fredccik=Fredmcik

®  Freqcek > Freqscik* 2

it : Design PLL_EN always 1 in current
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

6.1.2 PLL &%
b4
Fit LML 5] PFD 3] Charge Pump || 0 LK —-’EL“—D'—'T
PLLOIV M J [ 2

Li{IN+1)

6
Sl

ADHDPLL DEHOFLL FLLONW_M [5:0] FLLOM_K [4:0]
6-2

ST PLL 8AE BB, % i Zen] LUE i DL T 2247 8% PLLDIVM. PLLDIVN. PLLDIVK. #iH#iZ AT

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

PLLDIVK
2X

XCLK =

B A

i. PLLDIVM:Oor1

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

2

1. HAG1E PLL 25480 A R 1E 4 PLL S5,
2. {f£ REG[05h] ~ REG[0AN] #1&ik)5, PLL %4 30us M RAR EHR .
3. #i N\ OSC #i Fiy 5 PLLDIVM 20454 PA T %A

10MHz < Fin <15MHz

&
10MHz s%s 40MHz
4. Py Fyco = ZPLFL%X (PLLDIVN +1) 412 & 4% T 250 MHz Jf L/ - 500MHz.

i.e,

250MHz < Fvco < 500MHz
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

LL OSC Fin 10MHz fJ1EE T, #KHE Panel Size K/NAE, 1625 LU N EWE.

Table 6-1
Panel Size 640x480 800x480
REG[05h] 08h 08h
REGI[06h] 27h 2Fh
REG[07h] 06h 06h
REG[08h] 27h 2Fh
REG[09h] 06h 06h
REG[0Ah] 27h 2Fh
SCLK_= 25Mhz SCLK = 30Mhz
: CCLK= 50Mhz _
Reference Setting MCLK=50Mhz CCLK= 60Mhz
MCLK=60Mhz

Note: skbr FEE T ES % LPrH Panel
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RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

6.2 Efr

6.2.1 SMBENES
RA8873M A4 T [Al25 4 22 G R mT DLW AN B ALAE 5 (IR HESFEIME) LLERRIEEAL, SMNEE AL S
Uit /0 256 OSC SR, A Sl AL R A E S

e RA8873M i}, MPU RIZESLHAIA status 22474 bit [1]-operation mode status bit, X 0] DL &
RA8873M j& i fEFR R IRES -

AnRST

escom[ | TNUUL  JULLULUUULLUL

e 256 clocks ——» ‘

Figure 6-3: MR 55 FRT 256 OSC FH

[ Power ON ]

Inhibit Mode

Check Status
REG bit 1

[RA8873M operation ]

Figure 6-4 : JFHLJE{# F RA8873M A E Status REG bit 1 JRZS
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

7. A E
7.1 S
RA8873M #£ it Jf %1 = ¥4 i 4% [ (ex. 8080/6800 % 41l 1 MPU # I1) 5 & 47 3 4 i 4% [ (ex. 1IC,
3-wire/4-wireSP1). MPU £ 185l XPS[2:0] &, &M AT LA R A5 177 X ff H RA8873M.
M2BA7- 25 5 WARAF B AT LR 22 A7 e 22 (a5 8. 24K L, MIPI DBI-2 type A 81T 341 3455 6800 R A1H)
MPU 11,
E’—}‘ -
BT WIEEBUL, A SRR BUEE N 8-bit. BIfE MPU 5/ 4 16bit 782 init, % MPU 58
JE 2 16bit, A4 LB A7 2% HIKRE 55 B AT 4R 2 LSB (XDBJ[7:0]) 8-bit, 1H/ & Memory Data Port (REG[04h]) Z21%
A, 2418 H Memory Data Port (REG[04h]) 247 2% i[RI 2275 host interface type bit (REG[01h],
bit[0]) ZE17%%, 24 host interface type bit (REG[01h], bit[0]) 2217 %% %€ Bl 16-bit T8 5, A4 N A7 H0ds 55 B st
N 16bit 5E1E, 2 EAF4E (REG[O1h], bit[0]) Ak 8bit 5 /& Ml Py 77 K0 H 95 £ wh v 8-bit.

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

XPS[2:0] | Host Mode

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

101 (serial host) 4-Wire SPI

11X (serial host) IIC

FHUIG % E W 72 iy )75 » F— 2 {H% “Address Write” R E W fFas ik - T—H FHEH “Data
Read/Write” HYE357 » iEFEHE o] DURHE E FVE RIS R B F 2SS E B ABGEAL - AR rE &R R E)
TR EE AL - AEE SRR & BRI © AR EE RSB EZ(FFH7E Memory
Data Port (REG[04h]) » BI{E (LR E EEE AN - EZANEEREAL LS B o WRZE R (e > 1]
DLFE 72 R B AR RN B HE N7 PR B A JIBTEE Y BRI R B Er 5 B sy -

711 ZHEBBAN

1. 5 NELH )22 A7 2 bk bits 7-0.
2. NG

712 SZFF/EM

1. 5 NELH A7 S hkbits 7-0.
2. AR .
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

713 HWEEBEA
RAB873M 15 fix 1 B (1) 77 1 1T LAk B MG HAE 5 N A7
1. BENEGEERET G BoE TIERE H.
2. W BHRMEEUS N4 4r REG[SFh]~REG[62h].
3. #E Memory Data Port Register (REG[04h]) 58 it i% € .
4. W TAEE S ANEHE, SA%dE5 N Memory Data Port #5442 5 zh 2y A7 ik

7.2 FHF|EEh

721 FFFEEmEwmEEO
8080 5 6800 RAMMPUE T4, 5% & 715 & 7-2.

8080 MPU RA8873M

A0

A1-ATIA1-A151
Decoder XnCS
IORQ

XPS[2:0]
DB[0-7)/DB{[0-15] -~ B=—| XDBJ[0-7)/XDB[0-15]

RD XnRD(XEN) 00x
“WR = X nWR(XRNW)
“Res | XnRST
WAIT [ XnWAIT
TINT |- XnINTR

B 7-1: 8080 MPU Interface

6800 MPU RA8873M

A0 = XA0

A1-A7/A1-A151
] Decoder XnCS
VMA

XPS[2:0]
DB[0-7]/DB[0- 15] -l XDBI[0-7)/XDBI[0-15]

EN XnRD(XEN) o1x
RW XnWR(XRnW)

RES
WAIT [ XnWAIT

INT

vyvvy

XnRST

- XnINTR

B 7-2: 6800 MPU Interface
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RAIO’ RA8873ML4N
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7.2.2 FEIEFE O PN
T I I P B AR iE R 8080 5 6800 M

8080 — 8/16-bit Interface

XAD, XnCS ><f
—| tass «— —| tavs |e—

«— teves >
XnWR, XnRD ¢
nWR, Xn k.

< tces >

— toHs |e—
tpss—>

XDB[7:0]
(Write)

<+«— taccs <+ toHs —»
XDB([7:0]
(Read)

& 7-3: 8080 Waveform

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

Rating :
Symbol Parameter Min. Mo Unit Symbol
toves Cycle time 50 -- ns
tces Strobe Pulse width 20 -- ns
tass Address setup time 0 - ns
taHs Address hold time 10 - ns ] )
tc is one system clock period:
toss Data setup time 20 -- ns tc =1/SYS_CLK
tons Data hold time 10 -- ns
taccs Data output access time 0 20 ns
tons Data output hold time 0 20 ns
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

6800 — 8/16-bit Interface

XEN /T/ N
«— tcves >

<—tAW6—>‘ — tew —>

XRnW ><\ ><
» tans e——
L
XAO0, XnCS ><\ \;><
> tpHe «—
tose—>
XDB[7:0] \>
(Write) A
toHs
<+ taccs > > |«
XDB[7:0]
(Read)

B 7-4: 6800 MPU Waveform

%< 7-3: 6800 MPU I/F Timing

Rating .
Symbol Parameter . Unit Symbol
Min. Max.
toyes Cycle time 50 -- ns
tew Strobe Pulse width 20 -- ns
taws Address setup time 0 -- ns
tare Address hold time 10 - 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 0 20 ns
toHs Data output hold time 0 20 ns

HESHIE NS N e BT, WIRAERA XnWait 72 A S5 A SRS, & A ST I 8] 0 250K
T 5 NARGIRAM . WRBCA MM XnWait (UHLE], JFEH I [ E 018, LK 20 Hol
WA SRR 4. HHNBEIES % E 76 5 B 7-6 .

HIUAE XnCS, XnRD_EN, XnWR_RnW Jii_E/NrE%ZE, X FEAT LAZ> MPU 5 RA8873M &4 I 1Tk .
R ERELEE MPU 5 RA8873M, #E# L& M K EiH /M T 20cm . 5 4b ik @ W 7E
XnCS,XnRD_EN,XnWR_RnW,XA0 _Ijin_-~10Kohm 47 HiFH .
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Character/Graphic TFT LCD Controller

MPUB8080 Data Write Speed Limit

il

— Min. > 5xSYS_CLK —*

SYS_CLK
XAO

XnWR (XRnW) L_f A7 L_f

XnRD (XEN) —7 i

XnCS E L_____%J““““"

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

MPUG800 Data Write Speed Limit

SYS_CLK

XA0

3

XnRD (XEN) K

XnCS _____L____i_J ((

+— Min. >5xSYS_CLK —™>

J/
XnWR (XRnW) .| L |
A

B 7-6 : 6800 I/F Continuous Data Write Cycle Waveform
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

7.3 HBATEE
7.3.1 3-wire SPI

MPU RA8873M

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

T

ZCs
SDA
SCK

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

VVY

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

RA8873MIZHt—/~SPIMJ& (Slave) Ffil#, SPI J&Ht ik#4k (XnSCS). & 5|f& ik (XSSCL)
DL B HIHRH Nt 2k (XSSD) Fr4litl. 24 XnSCS Zzh{ER, XSSCL &2 :E#H| % (Master)
PreREh, FHZRFEE XSSD HIfE 5. A SPI #EATl e, il xf BERH 3 — 4717/ MSB 2 Bits 7]
A sE H AT NSRS S AN, SRRSO/ BORE A . E@ AL A2, XnSCS 44
- HARRFERABTRES, HBME ML,

MSPI fEfRS /RS AN (@ 7-9. @ 7-11), thEHEErIsE2 71 & SPI 1) XSSD 51,
EI (Master) FEHl# IS NV MSPI LEARZS A1/ POREIU U, 5527775 1 BORE IO 2 i
RA8873M ISPl MJ& (Slave) #=#|#3tR4EXSSCL MIzh{EiEIISDA ik £ 3 (Master) 4 2 .
HaXlE 7-8 ~ & 7-10 MR . XSSCL # K T/EMZ N 50Mhz.
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RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

Transfer Start Transfgr_| End

A A

XDB[4](XnSCS) T\l : ﬂ
ro\! |

! d

-

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

XDB[7] (XSSCL) ‘ | | | | | ‘ ‘ ‘ | | | ‘ | ‘ ‘
MSB LSB
DBYDB DB DB
7 6 4 0

I_ STUS_DAT J
m FROMMPU TO RABS73M A0 0:COMMAND/STATUS 1:Data

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

XDB[5](XSSD)

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

Transfer _|Start Transfer End

A a
XDB[4](XnSCS) :
|

—_— T — —

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

XDB[7] (XSSCL) |||‘|‘|‘||||||“

XDB[5](XSSD)

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

0

FROM RA8873M TO MPU

B 7-9 : CMD Write on 3-Wire SPI-Bus
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Character/Graphic TFT LCD Controller

Transfer Start
|
I\
I I
|
Y

XDB[4](XnSCS)

Transfer End

1

XDB[5](XSSD)

&

I~ 7
[~

FRO|

N

.

/

S MSB LSB
B &*}\\-‘( DBYDB DB DB
\\Q N6 4 0
|_ REG_DAT/ J
MEM_DAT

I:I FROM RA8873M TO MPU

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

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

M MPU TO RA8873M

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

XDB[4](XnSCS)

Transfer Start

Transfer End

i |

|
|
|
(Y

Bl

FROM MPU TO RA8873M

FROM RA8873M TO MPU

REG_DAT/
MEM_DAT

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

7-11 : Date Write on 3-Wire SPI-Bus
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Character/Graphic TFT LCD Controller

DU I e A TR 3-Wire SPI St IR I PR TG .

XDB[4](XnSCS)

MSB LSB

DBYDB DB DB
7N\6 4 0

XDB[4](XnSCS) \

t4 t5

& ): & I
< > ¢ >

XDB[7] (XSCL)

-/

XDBI[5](XSDA)

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

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

Ratin
Symbol Parameter 9 Unit Symbol
Min. Max.
to Cycle time 20 10000 | ns
CS setup time to rising
b edge of SCL 12t - ns
CS hold time from rising
s edge of SCL 112t - ns
Data setup time to
b rising edge of SCL 5 B ns
Data hold time from
s rising edge of SCL 5 B ns
Data output valid from
e falling edge of SCL 5 20 ns
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7.3.2 4-wireSPI

MPU RA8873M
VDD
- XPS[2]
XPS[1]
v
VDD
XPS[0]
ZCs »| XDB[4] XnSCS
SDI |« XDB[5] (XSSDO)
SDO »|  XDB[6] (XSSDI)
SCK P XDB[7] (XSSCL)

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

4-wire SPI #1105 3-wire SPI #2213, ME—RIE KB EME 5. £ 3-wire SPI #1071, XU ] XSSD
155 R 4 1E SRS 5 H & (Slave) /| % (Master) ¥ r[IK5h. 7 4-wire SPI #0, XSSD 551

RERZIX 774 XSSDI

5 XSSDO 1Z5. XSSDI & SPI master Xz 75, XSSDO NI &3k A

SPI W& (Slave) gkttt . X FIEAMEIENY, E3% B 7-14~F 7-17.

XDB[4](XnSCS)

XDB[5](XSSDO)

Transfer _|Start

Transfer End

/

REG_DAT/
MEM_DAT

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

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

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

r__|

AW A

XDB[4](XnSCS) | l } /7:
Lo\l | :

l—

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

B WWWW
XDB[6](XSSDI) /

(L 2] "

B LSB

|_ REG_DAT/ J

MEM_DAT
3 FROM MPU TO RA8873M
A\ A0 0:COMMAND/STATUS 1:Data
|:| FROM RA8873M TO MPU WR# 0:WRITE, 1:READ

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

Transfer Start Transfer End

r__|
A A
XDB[4](XnSCS) : l : '
|
Y [
L\ .

1 —

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

XDB[7] (XSSCL) |‘|‘|‘|‘|‘|‘|‘||

XDB[6](XSSDI)

XDB[5](XSSDO) 3\ /

o]
m FROMMPU TO RAS873M A0 0:COMMAND/STATUS 1:Data

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

i

7-16 : CMD Write on 4-Wire SPI-Bus
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Transfer §tart Transfer End

A rA
XDB[4](XnSCS) | l ! ﬂ

RY |

_M d 1

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

XDB[7] (XSSCL) |||‘|“‘||||||“

XDB[6](XSSDI)

MSB LSB

XDB[5](XSSDO)

I— STUS_DAT J
DY  FROM MPU TO RAg87aM A0 0:COMMAND/STATUS 1:Data

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

7-17 : Status Read on 4-Wire SPI-Bus
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Character/Graphic TFT LCD Controller

PUR I e A TR 4-Wire SPL ST I FPREYE .

t2

—D
<

56 7 8 1 2 3 4 5 6 7 8

JUTTIRLUT

MSB

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

XDB[7] (XSCL)

4 t5

' S
v
'S
v

S

t6

XDB[6](XSDI)

XDB[5](XSDO) <

& 7-18 : 4-Wire SPI I/F Waveform
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£ 7-5: 4-wire SPI I/F Timing

Symbol Parameter '\Rﬂéﬂng v Unit Symbol
in. ax.
to Cycle time 20 10000 | ns
t, g)dsgze(’;?ggrfe to rising 1/2t, _ ns
t, gdsggo(l? élgf from rising 1/2t, _ ns
t, gsgt]ae Z?t;pélt_ime to rising 5 _ ns
ts eDc?gt;?a r;c]c)lgéirl_ne from rising 5 _ ns
R L
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7.3.3 IlICIF
MPU voo  RA8873M
XPS[2]
XPS[1]
VDD
XPS[O0]
VDD VDD :'“o— XDBI[3](XI2CA[3])
1KQ~10K Q) 0_:\’— XDBJ[2](XI2CA[2])
'_:’\,— XDB[1](XI2CA[1])
'_:‘o— XDBI[O0](XI2CA[0])
\%
SDA |e—3 » XDB[6] (XSSDA)
SCK T »  XDB[7] (XSSCL)
T ‘|v' 50pF
[ICA[5:0]
BITS BIT4 BIT3 BIT2 BIT1 BITO
XIICA[5] | XIICA[4] | XIICA[3] | XIICA[2] | XIICA[1] | XIICA[O]

7-19 : The MPU Interface Diagram of IIC

IIC # I XSSCL 5 XSSDA Wisk BN AFA T, A ThrdEn) IIC B0 . IIC A&HmHr7 A
fir, J&¥ IIC 1 Spec & XIIMNJE (Slave) sihihl. 776 MiftF RA8873M [ IIC device ID. %
TR AN A0, AREREHIEA. 4 A0=1, RFHE TARMEMAEIEEM: 2 A0=0, KN MRE
JAH. £ NC ICyHE A S MSB 6 fir (JtA7bit) 5RA8873M [fidevice ID #[F], RA8873M HIIIC
MJE (Slave) wh&shiE.

RA8873M I E Az & (Device ID) & F#E P46, %€ LRI ELH XIICA[5:0[/XDB[5:0] K 7% ik -
RA8873M 154 FhANIKERL, HA: [F6HEAN]  [IREGHEE] « [%REAN] 5 [%oREER ] M.
JARIZES A A0 & WR RIFrie. AP E v, H2% [E 7-20~E 7-23.
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l 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6_7 8 9 |

e WWWW
|
|
| |

MEM_DAT

LY FROM MPU TO RAB873M A0 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ

[ ] FromRAss73M TOMPU

AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-20 : Data Write on IIC-Bus

XDB[7](XSSCL)

AN - |
s |_1 ﬂ | REG_DAT/ 1

I'p
| I
MEM_DAT
o] . .
LS FROM MPU TO RA8873M AO 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8873M TO MPU

AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

7-21 : Data Read on IIC-Bus

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

XDB[7](XSSCL) : |
| I
| ‘ |

|
!_;c,_l |_0ﬂ |_ REG_NO J

WR# O0:WRITE, 1:READ

= _ .
LY FROM MPU TO RAB873M A0 0:COMMAND/STATUS 1:Data

FROM RA8873M TO MPU
A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

7-22 : CMD Write on IIC-Bus
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XDB[7](XSSCL)

XDB[6](XSSDA)

|_ STUS_DAT J

|
| S =)
| I —_—
LY FROM MPU TO RAB873M AO 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8873M TO MPU

AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-23: Status Read on IIC-Bus

PAUN IS PR T 43R 1C F i o i PRy

t1

r N

XDB[7](XSCL)

XDB[6](XSDA) —

t4 t5

'S
v
-~
v

XDB[7] (XSCL)

XDB[6](XSDA)

B 7-24: IIC I/F Waveform
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2 7-6 : lIC I/F Timing

Rating .
Symbol Parameter Unit Symbol
Min. Max.
t, Cycle time 10000 | 2500 ns
tq 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
s edge of SCL 5 B ns
Data output valid from
e falling edge of SCL 5 20 ns

7.4 BB

741 AEEREH (Opacity) KHIAEIE (RGB)
8-bit MPU, 1bpp mode (A ¥3E)

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

Pis | Piu | Pia | Pip | Py | Pio | Po Ps

Pos | Pop | Poy | P | Pig | Pig | Piz | Pre
Ps1i | Pao | Pog | Pog | Pz | Pos | Pos | P
Pss | Psg | Pyr | Pss | Pss | Pss | Pss | Pap
Paz | Pag | Pas | Pag | Pag | Pao | Par | Pao

(OB |WIN|—

v g XA AR BTE MG RIIBEM] . LD RER ISR (Canvas) WAZE 1K 8bpp ik, JfH A
M MPU 21 8bits $idfs. £S5 N OHRE)E, M BTE (OR2Y EIIREY & A 2 1 B R

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

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

DA [(WIN|—
Py
=<
Py
&
q
Py
&
o
@
<
@
9
a
@
B9
o
jos)
©
jos)
4
o

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

OO |WIN|—=
2y
2y
of
2y
of
2y
iy
)
%
(o
O
o
o
of
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8-bit MPU, 24bpp mode (RGB 8:8:8)

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

OB |WIN[—=
w
_k\l
w
_‘0'
w
_‘U\
w
d-b
w
_\(A
w
AI\.
=
w
AG

16-bit MPU, 1bpp mode 1 (B¢ ¥3E)

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 P; Ps Ps P, P3 P, P4 Po
2 n/a n/a n/a n/a n/a n/a n/a n/a Pis Py P13 P12 P14 Pio Py Ps
3 n/a n/a n/a n/a n/a n/a n/a n/a P23 P2, Poq P2 P19 Pyg P47 Pis
4 n/a n/a n/a n/a n/a n/a n/a n/a P31 P30 P29 Pgs P27 P26 P25 P24
5 n/a n/a n/a n/a n/a n/a n/a n/a Pag Pas P37 P35 P35 P34 P33 P32
6 n/a n/a n/a n/a n/a n/a n/a n/a P47 Ps Pys P4 Pa3 P4, P44 P4

o gt E(EDRE RS BTE (YERZY TRIDREMEA - (B HR ERIE £y 8bpp (5, iMAEEEHT HAE
12 8bits ¥kt - @M TIFREHE A\RETEMEEREREOGRRERRE 8 » UL ANTE - fEHE
BANGFR, BEECY IR HSOE AR @5 -

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

Order | Bitl5 | Bit1l4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 P1s P14 P13 Pz P14 P1o Py Ps Pz Ps Ps Py Ps P2 P4 Po
P31 Ps3o P2 Pa2s P27 P2s P25 P24 P23 P22 P21 P2o P1g P1g P17 P1s
P4z Pas Pas Pas Pas P42 P41 Pao Ps3o Psg Pz Pss Pss P4 P33 P3p
Pes Pe2 Pe1 Peo Psg Psg Ps7 Pse Pss | Pss Pss Ps2 Ps4 Pso Pag Pas
Pz P7g P Pze P7s P74 P73 Pz, P71 Pz Peo Pes Pe7 Pes Pés Pes
Pos Pos Pos Po2 Po Poo Pso Pss Ps7 Pss Pss Pas Pss Ps2 Ps1 Pso

o g XA ThRE A RSy BTE TR R DB, M £S5 16bpp S84 (HAERR 1 e IR IE TRy 16bit 4b,
Huoe MR E S TR NS LA a5 FERR L 16, DU BE s IS EIR 5 NN AE. IERESANNAFE, 5
RE TR R T RE T L BERE A 4 T S 7 1 ) ) o ) R

O B[WIN

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitl1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a na | na | R' | R | R | G | G | G° | By’ | By
2 n/a n/a n/a n/a n/a n/a na | na | R/ [R° [ R | G| G| G° | B | B
3 n/a n/a n/a n/a n/a n/a na | nfa | R | R®” | R |G | G’ | G° | B | B
4 n/a n/a n/a n/a n/a n/a na | na | R' | RS | R | G | G | G° | Bs’ | By
5 n/a n/a n/a n/a n/a n/a na | na | R/ |RS | RS | G’ | G° | G’ | B | BS
6 n/a n/a n/a n/a n/a n/a na | nfa | R | R | R | G5 | Gs° | Gs° | Bs' | Bs

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

Order | Bitl5 | Bitl4 | Bit13 | Bitl2 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

|| WIN[—~
Py
~
A
4
q
X
4
o]
9
N4
@
N
o
()
o
v3]
N
o
i
a
P
>
Pyl
3
q
P
3
o]
@
>
@
3
q
@
>
ol
us)
>
o
>
q

W g 1S 16bpp BEEUHERLL Bk 1 soE KRG N 16bpp tiRsl, i %R S ARG 58 RN EHG K
BREL 2, DABEBOE NS AN AF. 32 RS v m R R 7 2350E 9 8bpp.
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16-bit MPU, 16bpp mode (RGB 5:6:5)

Order | Bitl5 | Bitl4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Rol R()(7 Ro:7 Ro4 R()‘s Gol ng ng G04 G()\s GoZ Bo7 Bob Bo5 B()4 B()‘s
2 R, R’ R R R G, G' | G° | G | G | Gy B, B, B’ B, B,
3 R,’ R’ Ry’ R, R, G, G’ | G | G | G | G B, By’ B,® B,* B,’
4 R3I R3(7 R3:7 R34 R3‘s G3I G3b G3b G34 G3\s G3Z B37 B3b B35 B34 B3‘s
5 R, Ry Ry Ry R, G, Gs | G | G [ G | G4 B, By B, B, B,
6 Rs’ Rs’ Rs’ Rs' Rs’ Gs' Gs | G | Gs | Gs | Gs Bs’ Bs® Bs® Bs' Bs

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Gy’ Gy Gy Gy Go’ Go Go' Gy By’ By Bo Bo Bo’ Bo By’ By
2 B’ B:° B:° B:" B:° B4 B B:’ Ry’ Ry’ Ry Ry’ Ry’ Ro Ry’ Ro
3 R1I R1(7 R1:7 R14 R1‘i R1z R11 R1U G1I G1b G1b G14 G1J G1Z G11 G1U
7 © ) 4 3 T Y 7 © ) Kl 3 T U
4 G, G, G, G, Gy Gy Gy Gy B, B, B, B, B, B, B, B,
7 © S zf 3 T 0 7 © ) af 3 T 0
5 Bs Bs Bs B Bs Bs Bs; Bs; Rz Rz R, R, Ry Ry Ry Ry
6 R3I R3(7 R3:7 R34 R3‘i R3z R31 R3U G3I G3b G3b G34 G3J G3Z G31 G3U

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Gol Gob Gob Go4 Go‘s c;()Z Gu‘I GUU Bol Bob Bob Bo4 B(]d Bo Bo1 Bou
2 n/a n/a n/a n/a n/a n/a na | na | R' | R& | R | R& | R° | Ro R, | Ro
3 G, G,° G G, G, Gy G, G, B, B,° B, B,* B, B B, B’
4 n/a n/a n/a n/a n/a n/a na | na | R' | R° | R° | R | R’ | Ry R, | R
5 Gzl sz sz G24 sz GzZ Gz1 GZU 827 sz 825 BZ4 BZ\s BZ BZ1 BZU
6 n/a n/a n/a n/a n/a n/a na | na | R | R | R°| R | R | Ry R, | RY

7.4.2 Input Data with opacity (aRGB)

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

RA8873M Ny T34t OSD R IThRE, Fbpy i\ 4096 b Al k%1 64 GiAGE. AN EAG
N R R, FHAERHR T REH . affR Rt .

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 a’ | af Index color of pixel 0
2 as | a5’ Index color of pixel 1
3 as | as Index color of pixel 2
4 ar | of Index color of pixel 3
5 as° | oo Index color of pixel 4
6 a” | aur Index color of pixel 5

oo 1 0—100%, 1 —20/32, 2 — 11/32,3 -0

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Gol Gob Gob Go4 Bo7 B()b Bo5 B()4
2 (103 (102 (101 GOO R07 R()6 R05 R04
3 G’ |G| G| G | BY | BY | BY | Bf
4 OL13 Ot12 Ot11 o R17 R16 R15 R14
5 Gzl sz sz qu le sz sz B24
6 oz’ a5’ o' o’ R’ | R° | R R’
alacoy ol 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 | Bitl1l | 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 ag° oo’ Index color of pixel 0
2 n/a n/a n/a n/a n/a n/a na | na | o | a? Index color of pixel 1
3 n/a n/a n/a n/a n/a n/a na | nla | o | o’ Index color of pixel 2
4 n/a n/a n/a n/a n/a na | nla | nla | a5 | a5’ Index color of pixel 3
5 n/a n/a n/a n/a n/a na | nla | nla | a’ | o Index color of pixel 4
6 n/a n/a n/a n/a n/a na | nla | nla | a5 | a5 Index color of pixel 5

aco 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 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 (103 (on (101 (XOO Ro7 Ro6 Ro5 Ro4 Go7 G()6 G05 Go4 Bo7 B(]S B()5 Bo4
2 ('113 0,1z (111 (110 R17 R16 R15 R14 G17 G16 G15 G14 B17 B16 B15 B14
3 (123 (122 021 (120 R27 R26 st R24 G27 Gze G25 G24 827 Bze st Bz4
4 Ol as’ o3’ az’ Rs’ Rs® Rs’ Rs’ Gy | G | G | G5 By Bs By Bs'
5 (142 (143 041 (140 R47 R46 R45 R44 G47 G46 G45 G44 B47 846 B45 B44
6 a52 (153 0151 oL5o R57 R56 R55 R54 Gs7 G56 G55 G54 B57 B56 B55 B54
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8. WFF

8.1 Buffer RAM$ |32

Buffer RAM =il #5# ] bank interleave 77i%1 #4177 single data rate Buffer RAM. fifif2: 5 #4741
B4 5 E B0 B 3, RA8873M $E ik —ANc iz X Hegh (i F 5, HLHbht /2 180000h,380000h,580000h -
ML EN 1MB.

8.1.1 Buffer RAM HI¥44k
Buffer RAM fERE1E 5 47 5 77 BN A7 1T D AW IR, ERTERL IR W MG fr & R & aT — k. XA
AAENIIEAL G S 2, WA D IR

1. W€ Buffer RAM 1)@ ;&1L 5 N A7 % REG[EOh] .

2. W€ Buffer RAM B Z 8 40 &1l 5 N (74 REG[E1h].

3. % Buffer RAM ZZ774% REG[E2h]. REG[E3h] HIMIHTIaIE, FrifEf) Buffer RAM Jill a1 Bg i i) A
15.6us.

4. JF4f Buffer RAM HIEaLALEE, 158 224745 REG[E4h] bit0 4 1.

5. ik REG[E4h] bit0 Ff HAFFFALR R 1, WAk 1 Binr gk i) u64k .

!

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

Buffer RAM attribute ’
REG [EOh] v

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

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

& 8-1
8.2 Buffer RAM H¥E&:H
N B BE S A7 /E A7 40 1bpp. 8bpp~ 16bpp. 24bpp Bl FL AT % HE i G K58

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

Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h R’ R/ Ry [ G G B’ B:° Ro’ Ry RS [ G | G | G Bo’ By’
0002h R3/ R3b R3b G3/ G3b G3b B3/ B3b Rzl sz sz Gzl sz sz le sz
0004h R5, R5b Rsb G5/ G5b Gsb B57 Bsb R4, R4(7 R4b G4I G4b G4b B47 B4b
0006h R’ R7 R7° G/ G G, Bs’ B Re’ R’ Re [ G | G | G& Bs' Bs
0008h Rgl Rgb Rgb Gg/ ng ng Bgl ng Rsl Rgb Rgb Ggl ng Gab Bgl ng
000Ah R11I R11b R11b G11I G11b G11b B107 B10b R1OI R10b R1Ob G1OI G10b G10b B107 B10b
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8.2.2 16bpp Display (RGB 5:6:5 Input Data)
Addr | Bit15 [ Bit14 | Bit13 | Bit12 | Bitll [ Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

0000h | Ry Ry R Ry’ Ry Gy | G | G | G [ G | G [ Bo | B | B | Bo | Bo

0002h R, R, Ry R, R, [ G° | G | G [ G [ Gy B’ B:° B:° B:" B

0004h Rzl sz sz R24 de Gzl sz sz G24 sz Gz Bz’ sz sz Bz4 Bzd

0006h | Ry Ry Ry Ry’ Ry Gy | Gy | G | G [ G | G [ By | B | B | By | Bs

0008h R, R, R, R, R, A G | G | G [ GS° | Gi B’ By B B, By

000Ah R5, R5b Rsb R54 R5d Gsl G5b G5b G54 G5J G5 B5I B5b B5=> B54 B5J

8.2.3 24bpp Display (RGB 8:8:8 Input Data)
Addr | Bit15 [ Bit14 | Bit13 | Bit12 | Bitll [ Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

0000h | Gy’ | G | G Go | G | G | Go | G | Bo | B | Boo | Bo | Boo | Bo | Bo | By

0002h B’ B:° B:° B:" B B, Bi' B | R’ [ R | R | Re" | R | Ry | Ro Ro.

0004h R1, R1b R1h R14 R1d R1 R11 R1U G1I GA]b G1b G14 G1d G1 G1.| G1U

0006h | G, | G° | G Gy | G | G | Gy | GY [ By | BY | B | Bs | B | B | By | By

0008h By’ B3 By By’ B3 Bs Bs' B | R [RY [R° | R | R’ | R [ Ry Ry

000Ah R3, Rgb Rgh R34 Rgd R3 Rs1 R3U G3I Gsb Gsb 634 Gsd G3 Gg.| G3U

8.2.4 Index Display with opacity (aRGB 2:2:2:2)

Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h | a4 ol Index color of pixel 1 o | o’ Index color of pixel 0
0002h | o5’ a5 Index color of pixel 3 o | ar’ Index color of pixel 2
0004h | o5 a5 Index color of pixel 5 ol | ol Index color of pixel 4
0006h | o7 o’ Index color of pixel 7 s | a6 Index color of pixel 6
0008h | oo oo’ Index color of pixel 9 as | as Index color of pixel 8
000Ah | ous® e Index color of pixel 11 a0’ | oo’ Index color of pixel 10

acax ;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 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h | oo oo’ o' o’ Ro’ Re | R | R | Go | G | Go | Go* | Be | B | Bo® | Bo
0002h | o’ o’ o o’ R, R° [ R [ R G |G |G| G| B | B | B | Bf
0004h | o5 o2 o' o’ R, R° | R® | R [ G |G |G| G| B | B | BY | B
0006h | o5 as’ o as’ Ry Ry | R& | Ry | Gs | G | Gy | G5 | By | By | B | Bs
0008h 0,42 (143 ('141 a40 R47 R46 R45 R44 G47 G46 G45 G44 B47 B45 B45 B44
OOOAh 0,52 (153 (151 a50 R57 Rs6 R55 R54 G57 G56 G55 G54 B57 B55 B55 854

acaslon ol 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 Ry’ Ry R | Re | G [ Gy | G | G | By By’ B, | Bo
0002h R: R:° R° [ RT| G" [ G° [ G° | G | B B’ B’ | B
0004h | R’ | R | R | R | G [ G | G | Gy | B | B | By | By
0006h R’ Rs° RS | Ry | G | G | G° | G | By By’ B> | Bs'
0008h R, Ry RS | R’ | G | G° [ G>]| G| B, B’ B, | By
000Ah Rs’ Rs’ R | Ry | G | G | G | G5 | By Bs’ By | Bs
*It is referenced on BTE active. And if BTE’s destination image is 8bpp then Bit[1:0], Bit[4] & Bit[8] are invalid.
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9. EREIERE

Input Windows Buffer RAM Qutput Windows
| \\\_ - "/';‘ Buffer 1 -
\\ .7 /,*7 T~ Main
N\ i
BTE - /\/’ _ /,l window
Soyrcti:e1 6‘*-\./ ,\ _’ ,
window | \ <~V -
v’ \7 T3 Buffer 2 28 /
BTE | 7 %77 R
Source 2 é’l\y( / SN PP
window \,’\, W\ E / L7 window
7 N \ /
7, ’ ’
\\\ / ,
- o - DA [ »
~ ¥ Buffer n e

1111

Cfg Reg|| Draw Buffer RAM Controller H BTE
S 1 I
| MCUIF jmmp( Input Buf | | Output Buf sy LCD UF

9-1: Display Data Path

NOTE: 7¥[& 9-1 #J Buffern,n & 3
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10. LCD AMH|
RA8873M HE A% 4 LCD #1145 Buffer RAM (L2 X, i K s 5 (IR TE ]y 800x480@ 16bpp TFT, 1M
TEREATFE 640x480 LR I 24 bits Al » RGB % H I il & 24bpp (RGB 8:8:8), 1 RGB 3:3:2 5 RGB
5:6:5 ¥k 244 )y 8/16bpp & 24bpp #it .

RA8873ML4N

Character/Graphic TFT LCD Controller

10.1 LCD B3| jixf ™

It RE 2 B REG[01h] bit 4-3 R4z il i)«

E)i B TFT FE
. Hersd
BR 16bpp 18bpp 24bpp
XVSYNC XVSYNC XVSYNC XVSYNC
XHSYNC XHSYNC XHSYNC XHSYNC
XPCLK XPCLK XPCLK XPCLK
XDE XDE XDE XDE
XPDATI[0] GPIO-DO / XKIN[1] BO
XPDAT[1] GPIO-D1 / XKIN[2] B1
GPIO-D6 / BO B2
XPDAT[2] XKIN[4]
XPDATI3] BO B1 B3
XPDATI[4] B1 B2 B4
XPDAT[5] B2 B3 B5
XPDAT[6] B3 B4 B6
XPDAT[7] B4 B5 B7
XPDAT[8] GPI0-D2 / XKIN[3] GO
XPDATI9] GPI0-D3 / XKOUT[3] G1
XPDAT[10] GO GO G2
XPDAT[11] G1 G1 G3
XPDAT[12] G2 G2 G4
XPDAT[13] G3 G3 G5
XPDAT[14] G4 G4 G6
XPDAT[15] G5 G5 G7
XPDAT[16] GPI0-D4 / XKOUT[1] RO
XPDAT[17] GPI0-D5 / XKOUT[2] R1
GPIO-D7/ RO R2
XPDAT[18] XKOUT[4]
XPDAT[19] RO R1 R3
XPDAT[20] R1 R2 R4
XPDAT[21] R2 R3 R5
XPDAT[22] R3 R4 R6
XPDAT[23] R4 R5 R7
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If REG[01h] bit 4-3, set 24-bits TFT output.

Pin.128
Pin.127 | XPDAT 23
Pin.126 | XPDAT 22
Pin.125 | XPDAT 21
Pin.124 | XPDAT 20
Pin123 | 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
Pin110 | 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

RA8873M

Figure 10-1 : RA8873M f&JF 24bit 3|15 LCD FREE5| IR

O = NWAROO N ®©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 | 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 | 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

Suggest :
R1 connectto R7
RO connect to R6
on the PCB.

Suggest :
G1 connectto G7
GO0 connect to G6
on the PCB.

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

OaANWAEOON®O

RA8873M
Figure 10-2 : RA8873M &K 18bit 5|5 LCD RE 3| BIx M
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If REG[01h] bit 4-3, set 16-bits TFT output.

Pin.128

Pin.127 | XPDAT 23

Pin.126 [AFDAT 22

Pin.125 | XPDAT 21

Pin.124 | XPDAT 20 Suggest :

Pin.123 AFSAT 9% R2 connectto R7
Pin.122 VSS R1 connect to R6
Pin.121 | VDD33 RO connect to RS
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 G1 connectto G7
Pin.114 | XPDAT 12 GO0 connect to G6
Pin.113 | XPDAT 11 on the PCB.
Pin.112 | XPDAT 10

Pin.111 | RSVD

Pin.110 | VsS

Pin.109 | VDD33

Pin.108 | XPDAT Suggest :

Pin.107 | XPDAT B2 connectto B7
Pin.106 | XPDAT B1 connect to B6
Pin.105 | XPDAT B0 connectto BS
Pin.104 | XPDAT on the PCB.

Pin.103 | XPDAT

Bin 102 I VBRAT
FHLIVE AT wAd

Pin.101 | XPDAT
Pin.100 | XPDAT
Pin.099 | XPDAT
Pin.098 | vss TFT LCD 24 pin RGB
Pin.097 | VDD33

O = NWARUOD~N®WO

RA8873M

Figure 10-3 : RA8873M &% 16bit 5|15 LCD FREE5| IR
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10.2 LCD 5O FE

SRR I 2 En T B

VPW VND VDH VST

XVSy\N§e o \—
s | | | A A A
XPDATA @7 _________ — Llll\lE LIIZIE/ —_

e N

XHSYNC

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

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

11.1 %% (Color Bar) E51R&
¥4 (Color Bar) /slliR I A 75 ZHAAC Buffer RAM . %€ REG[12h] bits=1, A LAZEAT R 2R

LCD Panel Image
(Display Start)

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

Line97 ~Line128 |« R(0x00), G(OXFF), B(OXFF)
Line 129 ~ Line 160 |«——  R(OXFF), G(0x00), B(0x00)
Line 161 ~Line 192 |«——  R(OXFF), G(0x00), B(OXFF)
Line 193 ~ Line 224 |«——  R(OXFF), G(OXFF), B(0x00)
Line 225~ Line256 |« R(OXFF), G(OXFF), B(OXFF)

(Repeat from Line 1)

| Last Line |

(640x480 Color Bar Example)

B 11-1: Color Bar Display Test

11.2 FHO
2 H15E X LCD B3 A/, W X T %(3% REG[14h] ~REG[1Fh]). 1 ] _E AT 5 % % 1 A [F i S om 22 v X,
B hEEHOMENZES (3% REG[20h] ~REG[29h]) #AEHEFEA R ML X, KERAFRKEE.

11.21  HEASENBBEWX
NTE G KN, BEGZRTBAREREEGNE . RESES T/EE OWE (2% REG[50h]
~REG[5Eh]).
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11.2.2

BAEZRZRBZHX

JKE (canvas) A& XN 15 EG EE A7 4 3 s 2t e IR A B . IR (3% REG[50h]
~REGI[55h]) kigHE1G KN, FEH e T/EE DOVERE (3% REG[56h] ~REG[5EN]) KRB AL X K

(L& E
<——— CVS_IMWTH _—
CVSSA
(AWUL_X, AWUL_Y)
AW_HT]|
l Active Window
AW WTH———
Canvas image
11-2
11.2.3 BrREFOEK

T K& LCD % LR SR B, Fir KR EE D SRR, T AU R

Write Image to
Buffer RAM

Set Display Window

Start Display Image

4 ~N "
Set Canvas start address and Set Memory Data Write Port ]
Canvas image width REG[04h]

REG[50h] ~ REG[55]

(Set Active windows upper-left corner )
width, height and color depth for

w

| P
<

Write to Buffer RAM Data Write ’
§ REG[56h] ~ REG[5Eh] )
End
e N l N

Set Main window start address and
Main window image width
REG[20h] ~ REG[25]

v

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

!

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

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

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

11-3
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11.2.4 YFEHFOREG
FEOEG T HBRENEGEN X k. MHETES & E FEE DMK EFEE (3% REG[20N]
~REG[29h]) ki) # G 2 X .

MIW

(MISA)

N

S (MWULX, MWULY)

et Main window related registe
(HDWR)

to switch display image

l (VDHR)

( ) (MISA)..- ----- MWULX, MWULY
Set Main window start address | | T TTT---- +( :
REG[20h] ~ REG[23h] 4 N
. ¢ J
4 N\
Set Main window image width
REG[24h] ~ REG[25h
[24h] ~ REG[25h] s e w
I\ J Sso
l AN (MWULX, MWULY)
4 ~N S

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

'

4 N\
o (MISA) 8 MIW
Set Main window color depth (MWULX, MWULY)

REG[10h] Bit [3:2]

Buffer RAM

11-4

11.3 HHHE (PIP) & O

RA8873M 7+ & [ N o LASCREM AN E B B 1. 1 P & RN SR ki B o, D) RE S8
HHREAERE R AT E RS T BoR i N EEEdE. aEmdhm 1 SEdiE 2 2 EER, BasEbE
1 & — o (R P 2 & L.

I R B (RN S A B 22 47 %% REG[2Ah] ~ REG[3Bh] 5 REG[11h] $8 & . i 1 5 m 2 7
P FIAH F] 2247 25, A4 REG[10h] Bit[4] >Kik#% REG [2Ah ~ 3Bh] J& i+ 1 B $1iH 2 & H 24,
T AEASE X AN Dy RE L6 25156 ¥ 18 HH B i A SR S 8 | rp il T KN 5 R B A By e K B2 4 1%
=, EESPEEMN 1 FHHL.

7% 24 REG[12h] Bit3 VDIR =1, PIP &1, BIehe. SCFehndlig 2wk | shakhe
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11.3.1 EYHE (PIP) & OKEE
— ] A R PR S RN A S 1 A PR A 6 I e o AR T I AR XIY AARE
1) o PG XAY A bR R o P A e EE 1 5 T E 2
1|

@ AR R ZA7 4, IR HARYE REG[10h] Bit[4] KiZ+% REG [2Ah ~ 3Bh] /& s 1 452 i 2
[CREE

'

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

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

4 N\ 4 N\
Set select gg?cl:lrgggztlzlm or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[39h]

N~ J N )

’ : L] ! X

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

J
Set PIP1/ PIP2 window

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

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

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

'

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

11-5
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(MIw)

(MISA)

~

N
~ . (MWULX, MWULY)

N
\.

(VDHR)

(HDWR)

AN
'\.(PWDULX, PWDULY)

(PISA)

(PIW)

%

PIP window

Buffer RAM

11-6

Main window

DISPLAY WINDOWS(PANEL)

11.3.2 H9HHE (PIP) OB ESEH+SE (PIP) BEME
] ] B 2l d e PWDULX 5 PWDULY KREXARIERE, MAEHEE PISA. PIW,
PWIULX. PWIULY w] DARE i A i R AL B, XA T IEA S UURE WA I G SR, (22 mT LUR

R 18 B SR A s A G A A R

TR S8 s — S R B 5 A 1 I T O O ) DA e ) e i R L R R R AN R Y

o i [E115

RAIO TECHNOLOGY INC.
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(MISA)
~
S~ (MWULX, MWULY)
N (HDWR)
A\A
N\
'\ (PWDULX, PWDULY)
(VDHR)
Main Window + PIP window Main Window + PIP window
(Setting ) (Setting
Main Window + PIP window Main Window + PIP window
(Setting ) (Setting
(PISA2) (Pw2)
(PWIULXS5, PWIULY5)
Main Window + PIP window
(Setting PISA2, PIW2, PWIULX5, PWIULY5)
Buffer RAM
11-7

Ko s 3 50 7 SR B -t A A B R R, T RS AR A7 P K R AR A R B v . el Thie i ik
THEGYIT £ 90° B 180° FEFL G, XA E R VLR TC HFAEN, B R: F B AT e . EREThRE
TEREB NAET FEERIL R (5% REG[02h] bit 2-1), 762077 T d FIE {58 B ie i Th B ik ek 58 B
g
BURIhBEIR MR A A BRSO PRI I RE, DRI F 2 o AH s BERIIREAE A7 5 NI
B E AT (375 REG[02h] bit 2-1). 75 X035 T % FH A 4 58 e Th BE L A 52 Ve SE 4
£ 4 REG[12nh] Bit3 VDIR =1, PIP & 1. BB hr. Ui o4t | sh 2k he.
REG[02h] bit 2-1 $& k35 #2355 N\ ¥ 4 A7 77 izl (AR k45 2 B3 )

00b: >4 R E>TF (WihH)

01b: fi>7% A5 E>F (KFEIE:)

10b: > F RJF >4 (R4 e 90° I HK )

11b: F>F ARG A>F4 (ke 90°)
R4 REG[12h] bit 3 (VDIR) A 24 H e (kR «
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21, R EE R

2 If VDIR (REG[12h] bit 3) ==
% REG[02h]bit 2-1 7 00b, & X5 NEGEHE NERAR G L2, X LR RGBS .

RAIO

RAIO TECHNOLOGY INC. 63/239 www.raio.com.tw



RAIO™ RA8873ML4N
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¥ € REG[02h]bit 2-1 5 10b, F£/RE5 NEUEEHE N LB FREMERAL, K BRI EG R 2 W) A Jigd: 90°
EK T RE:
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2 If VDIR (REG[12h] bit 3) ==
W E REG[02h]bit 2-1 24 00b, K< Eoxin T El:

B 11-13
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W E REG[02h]bit 2-1 4 10b, &7 B GRS 2 [ £ e 90° o
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11.5 P mELE

1151

Panel Size 640x480,
AT 155y 640X480 1) Panel Size,H: OSC Fin = 10Mhz, (4% 4 1.67M £, E{§ k7 180000h, L

Husik#£ 580000h, ThfEN LCD Fid: b BosEUER S5 3CF

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

REG[07h] = 04h

REG[08h] = 13h

‘REG[24h] ~REG[25h]= 480 ‘

‘REG[26h] ~REG[29h] =0 ‘

v v
REG[09h] = 04h REG[50h] ~REG[53h]
=img_str1
REG[0AN] = 13h E
REGIOTh] = 0 ‘REG[Saih] ~REG[55h]= 800 ‘
v
‘ REG[56h] ~REG[59h] = 0
heck REG[0TH .
Bt ‘REG[SAh] ~REG[5Bh]= 640 ‘
REG[EOR] = 28h v
‘REG[5Ch] ~REG[5Dh] = 480‘
REG[E1h] = 03h 3
| REG[5EN = 02h |
REG[E2h] = FFh 3
]

REG[E3n] = 00h

REG[E4h] = 01h

REG[10h] = 08h

REG[12h] = 40h

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

¥

‘ MPU WRITE CMD 04h ‘

Write image
data

Check all imagé
data write final

Oy oy

RA8873ML4N

v v
REG[02h] ~REG[03] REG[50h] ~REG[53h] =img_str1
=font foreground color v
¥ [ REG[54n] ~REG[55h] =640
REG[05h] ~REG[07] 3
=font background color | REG[56h] ~REG[59h] =0
v v
| Regicch=son | | REG[5AN ~REG[5Bh] =640
v v
[ Recoin=oon | | REG[5CH ~REG[5DN] =480
v v
[ Recioznj=son | | REG[5ER] = 02h
v v
[ Recosnj=oon | | REG[B3h] ~REG[B6N] = font x,y
v
| Recpen=osh | | | REGICDN] = 40h
v v
REG[5Fh] ~REG[6?] | REG[03h] = 04h
=img_str3 v

| MPU WRITE CMD 04h

| MPU WRITE CMD 04h

Write CGRAM
initial data

CGRAM data
rite fina

< Greciom >

REG[DBh] ~ REG[DEh]

hd

Check busy

| Wiite CGRAM Font code

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

| | =img_sir3 Img_str2 = 380000h
REG[1Ah]~[1Bh ]=480 N Img_str3 = 580000h
— _
Figure 11-17
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11.5.2 Panel Size 800x480,
364512 800X480 [ Panel Size,H: OSC Fin = 10Mhz, 4% 4 65K {7, &G Hibk7E 180000h, CFHh
17 580000h, IhfEA LCD % b BnEE 530F.

REG[01h] = 80h

N N ¥

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

REG[06h] = 0Bh v ) | REGI54h] ~REGIE5h =800 |
‘REG[24h]=REG[25h]:480 ‘ REG[05h] ~REG[07] 3

REG[07h] = 02h =font background color | REG[56h] ~REG[59N] =0 |
- REG[26h] ~REG[29H] = 0 ‘ v v

REG[08N] = 0B ‘ . | Rrecicch=son | | REG[5AN] ~REG[EBN] =800 |
v v

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

REG[0AN] = 0Bh 3 | REGo2nj=8on | | REG[5EH] = 01h |
‘REG[54h]=REG[55h]:800 ‘ v ¥

. | Recosnj=oon | | REG[63h] ~REGIBBN] = font xy |
v v
‘ REG[56h] ~REG[59h] = 0 ‘ . .
heck REGOTH ‘ | REGSEM=0sh | | REG[CDH] = 40h |
N v v v
it ‘REG[5Ah] ~REG[5Bh]= 800 ‘ REG[5Fh] ~REG[62] | REG[03h] = 04h |
_ =i 3 v
REGIEOh] = 28h v img_str
‘REG[5Ch] ~REG[5Dh] = 480‘ v | MPUWRITE CMD 04h |
REGIETH] = 03h ; | MPUWRITE CMD 04|
Y
| REGI5EN=01h |
REGIE2h] = FFh 3 Check busy
‘ MPU WRITE CMD 04h ‘ I
REGIE3H] = 00h

—— | Wiite CGRAM Font code

REG[E4h] = 01h @ initial data
r 3

REG[10h] = 04h
Wirite image

REG[12h] = 40h data

CGRAM data

rite fina Color depth = 65k color

Panel Size = 800x480

[REGI14h1~[15h1=800 | Check all image REG[DBh] ~ REG[DEh] Img_str1 = 180000n
data write final =img_str3 Img_str2 = 380000h
[ReetrAn-118n =450 | Img_str3 = 580000h

[

Figure 11-18

Note: BRIk & {8 75 2% 52Fr 1 Panel
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12. ) ex P 5| %

12.1 #EE/H

RAB873M = i [F /A B Th &g, T LLLEAE A & A8 n MPU Sl A5 7 BT 76 i B i[5 S A T . 480 sk
JE [ 515 (1) 5 0> REG[7Bh~7Eh], 5/ 54 k5 142 REG[77h~7Ah], i[5/ 2t REG[D2h~D4h], 4
E 2R /15 REG[76h] Bit5~4 7y 00h, iR Jn fEZAEI 40 H [ D g REG[76h]Bit7=1, 1XFf RA8873M &7t
JEE B EREE SR, EE B, AT L& o€ REG[76h]BIt6=1 it Bl A I sh F:

YE ¢ B W E TAEE 1 (Active Window) P,
PR TR0 /R PR P 2

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

| |

Don’t fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REGI76h] bit6=1

A\ 4 v

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

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

the major and minor radiu

of a ellipse/circle
REG[77h~7Ah]

|
S}

1

. . 1
minor radius
ellipse/circle H

REG[D2h~D4h]

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

[ Set the color of a }
color
[ } 7 | I
! . .

12-1
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12.2 #i%k

RA8873M Sz £ Thae, I T LAEASE I MPU G 48 (571 ik 21 i i 2 D) g«

1 i 24 T g A AT

SE 2R B REG[7Bh~7Dh] , kK4 REG[77h~7Ah], HiZk%ith REG[D2h~D4h], # &
REG[76h] Bit5~4 Jy 01b LhigksE #igk, WM HiLLk Beriik s REG[76h] Bit[1:0], ) fEEkAE B TRE
REG[76h] Bit7 = 1, RA8873M /L) &l baxhixt iy 2, SHak— 0, {3 ol LUBERE K301,
T 7E B % b2 SR 1/4 MR

YE o MR E OB ATE TAEE I (Active Windows) P
T R AR

Ve

Set the center of a curve

~N

REG[7Bh~7Dh]

- J
( N\
Set
the major and minor radius
of a curve
\ REG[77h~7Ah] y

[

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

\ 4

[

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

Set draw curve part select

REG[76h] bit[1:0](DECP)

I

|

[

Don't fill a curve
REG[76h] bit6=0

)

fill a

curve
REG[76h] bit6=1

y

[

Start drawing curve
REG[76h] bit7=1

)

Start drawing curve
REGI[76h] bit7=1

DECP =01 DECP =10
minor radius: minor radius
é major radiu

DECP

color

=00 DECP = 11

center

color

12.3 56
RA8873M 3z Fr4fi 4 il Thfe, 18 T LAZEARIEIN MPU U (5 T T IA BRI TR - 28 ¥ 40 TR g hr
# REG[68h~6Bh], L4l ® REG[6Ch~6Fh], HEHIALE REG[D2h~D4h], #ix)a 1 e & el
¥ &I 2 4 REG[76h] Bitd=1, Bit0=0, 3 H.#fit REG[76h] Bit7 =1, A4 RA8873M ¥4 1)K F4 i
XFRLEE I . SERE— PR, A8 AT DO R T AR 1 3 /E REG[76h] Bit6 = 1.

12-2

XSRS B S A A B AHE TARE N .
N TR
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Don' t fill a square
REG[76h] bit6=0

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

fill a square
REG[76h] bit6=1

A
[ 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 a square End point End point

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

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

12-3 : Geometric Pattern Drawing- Draw Rectangle

12.4 &

RA8873M L RFLBreathil, M vl LMEH 2R MPU Ji A sk B 22 Bl I Th g . 40 B s se 2R B IG £
REG[68h~6Bh], 54kEi45 .5 REG[6Ch~6Fh], kBt REG[D2h~D4h], # i REG[67h] Bit1 = 0
TR NLHIZ B, JF HERE REG[67N] Bit7 = 1, 74 RA8873M K 1EJKIK (canvas) 228,

YE o ZRBARGG R S S AR AU E TAER [ (Active windows) A .
N THI AR i 2k B AR L

Set start point of a line
REG[68h~6bh] .
Set draw aline
REGI[67h] bit1=0
a N
Setend point of a line
REG[6Ch~6Fh] .
J
Start drawing line
REGI[67h] bit7=1
A\ 4 N S .
Set the color of a line Start 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 =K

RABB73M S Frextil =, fHZ T LAMEH DR MPU BHIARLH —MF. SHEE = MEMNS 1
REG[68h~6Bh]. i 2 REG[6Ch~6Fh], #i 3 REG[70h~73h] 5Fifs REG[D2h~D4h], #itJa 785 & 2 il %
W= REG[67h] Bit1 =1 Jf H#(ft REG[67h] Bit7 =1, #4 RA8873M ¥ 1L (canvas) 4=
. EREBH, N = A TR R S{E REG[67h] Bits = 1.

2 SR 2 5 3 MAIETEE X (Active windows).
R = AT R

e N
Set point 1 of a triangle
REG[68h~6Ch] v
N\ J
i Don’ t fill a triangle fill a triangle
4 R REG[67h] bit5=0 REG[67h] bit5=1
Set point2 of a triangle
REG[6Dh~6fh]
. J
¢ A 4 A\ 4
( ) Start drawing triangle Start drawing triangle
Set p;é’g;ggigﬁng'e REG[67h] bit7=1 REG[67h] bit7=1
. J
- l N . point1 . point1

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

\ J' J
e ) .
Set draw atriangle point0 color point2  point0 color point2
REG[67h] bit1=1
- J

12-5: Geometric Pattern Drawing- Draw Triangle
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12.6 AA%ER

RA8873M Sz HE2: il [ FA R, % FH 2 v LA F D R MPU JE IA s il B %« 48 PR 60 31 A R TR S 46

i REG[68h~6Ch] , 4% i REG[6Dh~6Fh], [l £ KA 415 REG[77h~7Ah], Hitt REG[D2h~D4h],
B¢ Je V5B 22 ) U N IR # 56 F REG[76h] Bit5~4 ¥ 11b, 3 H#hE REG[76h] Bit7 = 1, i RA8873M ¥4

PR 2w B AR, St ] W] LA I D REG[76h] Bit6 = 1.

L (SR A X = A X) BAKT (24K5h 12 (major radius)+ 1)
(BRAEY - RIS Y) BFKTF (2*% i (minor radius) + 1)
2 BIE RS R EAE TAER M (Active windows).

T T A 22 1 Y A R (AR I

Set start point of a circle square

REG[68h~6Ch]

e $ N Don’ tfill a circle square fill a circle square
Set end point of a circle square REG[76h] bit6=0 REG[76h] bit6=1

REG[6Dh~6Fh]

\\ J
l v \ 4

4 N

) Set ) Start drawing circle square Start drawing circle square

the major and minor radius REG[76h] bit7=1 REG[76h] bit7=1
of a circle
- REG[77h~7AN] J Start point Start point
J, 4 minor radlu N
p N dIUS
Set the color of a circle square

REG[D2h~D4h]
. J A
p l ~ T color End pomt color End point

Set draw acircle square Circle corner Circle corner
REGI[76h] bit5=1, bit4=1

\\ I J

12-6 : Geometric Pattern Drawing- Draw Circle-Square
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13. XHfE#m51% (BTE)
RA8873M N # 2D X HufL 45| Z5(BTE), v LA N X BAL 4 340K « 7048 i X B Euds o5 & L se i s AL A b,
RA8873M M) BTE fEAFR] LR FHAEHEZ, X n] PAfifL MPU BOFEF . R AN =5 FE 28 BTE f#E
£ 5 ThREE .

=
R

FEAEHIBTELBEZ AT, A AL E MIBTESRIFR . ST RAF LR, §2% £ 13-1, X 1ROP
MIBTE#RAE, BINATASFMR, PSSR 16 FetiiE (ROP), IXAEXS TR 5 H 1w r] LSRRI 24
MROPALG . 2l EBTEIIRENIEMIRSE, MM LUERIARKIN . 1§25 5 L5 k.

A TS BTE iS55 5P BeRiIA BTE $UTIRIL. G fi & 25 BTE ARAS AT LA
BTE_CTRLO (REG[90h]) Bit4 SRS 7 4% (STSR) Bit3 155, A—Fhrik, i T LUK 2 {4 7,

LA INTH#HP A0 2 A AR 2247 85 4 REG[OCh] Bl kR, itk b INT# 20845
MPU.

7 13-1: BTE Operation Function

REB(;[glcr)\F])%ri?g?g:O] BTE Operation

0000b MPU Write with ROP.

0010b Memory Copy (move) with ROP.

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

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

0110b Pattern Fill with ROP

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

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

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

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

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

1100b Solid Fill (w/o ROP)

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

1111b Memory Copy with Color Expansion and chroma keying (w/o ROP)
Other combinations Reserved
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Z2 13-2 : ROP Function

ROP Bits Boolean Function Operation

REG[91h] Bit[7:4]

0000b 0 ( Blackness )

00016 ~S0 - ~S1or~(S0+S1)

0010b ~S0 - St

0011b ~S0

0100b S0 - ~S1

0101b ~S1

0110b So*st

01116 ~S0+~S1or~(S0-S1)

1000b S0 - 81

1001b ~ (S0"81)

1010b St

1011b ~S0+81

1100b SO

1101b S0+~S1

1110b S0+81

1111b 1 ( Whiteness )

YE.
1. £ ROP Ljfig, SO: >k O %, S1: K 1 K¥dE, D H rum I EE .

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

il
WA ROP Jjge &N Ch, 4 HMum%ds D=2k 0 1% (D=S0)
W ROP ZhEg ik E N Eh, A4 H 4 D=S0 + S1
Wik ROP Yjge i e A 2h, B4 HMui%ds D= ~S0 - S1
Wik ROP Ujge i & A Ah, T84 Hui%dE D= KiE 1 154 (D=S1)

% 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 Bit1 Bit1
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 EHFBTERIGIE S Z
ROP S0/S1/D A LAY ¥ & AT = 1 A A7 kil P43 ROP ThRERT, 2548 e ZALHE /K 5 3 B A s r

H.

1. SO [t Huhk 221742 & REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9CHh]

2. S1 [t hi- 2217 % £:[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

3. D {tihi- 2247 % 5 REG [A7h], REG[A8h], REG[A%h], REG[AAh], REG [ABh], REG[ACHh],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 B AL N (Color Palette RAM)

RA8873MAH K it fit N A7, FE RIS 8 MifIEHIRA (alpha blend) ThE. LRI RGN
A LIS B H szt % (real color) (2% [@ 13-1), MRA8873MJT ML S [@ 13-2. 1 HHENIME1L I E
BREHERNGE LTS E 13-3 RfEE.

12 bit

/\
R G B
4 bit 4 bit 4 bit

o

B 13-1: Palette Ram Diagram
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MPU
Palette ram

REG[02h]
Bit[1:0] = 2'b3

B 13-2: Palette Ram Initial Data Path

START

! '

SET REG[SEN] EMD

I

SET REG[02h]

|

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

I

SET REG[04h]

le

YES

NO

Write Data

O
JUDGE Write 64 data

YES

13-3 : Palette Ram Initial Flow
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13.3 BTE #:4E

13.3.1 FEMHRIERMPUEA
XA MPU 5 NHUE BN A7 T RERT ASE SO (ROP) FaffE, BTE $#24% 16 Fi ROP f#fE, 2l
BTE 51 %45 NEHR 2 H N AR, & B2t Etiha H .

13.3.2 Gie iR IERINEE R
WAF 5 I DhBE T DLSS & 16 ROttt (ROP) #E, Mt RS He IR i A EE AR .

13.3.3 sERERE
FETE A 2 BTE £FXF8 5 1 H B9 A7 54T A 5 (38 .

13.3.4 EREHENS
XA AR RS 10 BTE X I83E [ 8X8/16X16 5 Z I EIFE (pattern).

13.3.5 ZE&Chroma Key I EIREE W
XA R AETRE 1) BTE [XIUH |- 8X8/16X16 R R I ERE. H2FZEFE (pattern) MBI ST FTikE
[oCEk (e (key color), FRA R ARG AN 2 B 58T, i OCHEE B B e /F BTE T St (788, X IhfE
B M (ROP)#AF .

13.3.6 Z&Chroma KeyJMPUB A
EAMEAE SRR A s th 9% 0m 21 Buffer RAM X 45, 24t 90w SR JE 0 (S0) Hdla i (o 46 T %8t 4 (key
color), H2 H s i) A - B FEASHE DL, M (Key color) #E(E BTE 1§ ST A7 4. A1)
REASCEEME (ROP) #:1F

13.3.7 #5&Chroma Key IS &
XA KR A A5 TS REIE AR, TRIES H R 2 7 Buffer RAM BRI X I, 4ok IE %0 0
(SO)&5+ k(D (key color), I H (¥ A7 ER AN S B EEHT, i B (e AE BTE B St a5 . AT
REANSCROLME (ROP)#AE .

13.3.8 I"'B&EF
AR R T RN S R 8/16/24 bpp Bt B A% 1L
SRIGHAE IR 17, W) BTE #8 Naite, mi st e Em Rk agmsih.
SRUGHAE RN 0", W) BTE ity e, WRENKEEY ROaZFRD.
R BB, ORI A0, B4 H AR R R S R
PE LR EHEE BYTIRE, B S REAM (DSh~D7h)AF A F F1H.
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.3.9 Fay REXHAFER
XA RE A K A A7 B0 B (80 e A8 1l 8/16/24 bpp R (84 o SRIFEE G R 17 S HON AT B IE B A
WA, TS EL I BOE AL AT S G AF s o RITER W2 0" S N SEOEEANATH, RGN
BOEATROEASET . MREFEPPERE, B DRBEEEZ 0, H KNS A AT 2
2E CWARARHAEE FIEWIIIRE, ATt SR8 (DSh~D7h) AR BIAR [FIIME.

13.3.10 ZEBEHEMAGFEER
XA A RYR 0 (S0) 5kiE 1(S1) #di i AR A E SN BN . IXANE I B A H 2 A
3 A LA - Picture #3055 Pixel ##3{.
Picture #2451 BTE Ab¥ X #6 2& H A M F ) alpha B S EUH, XA EE T A7 #1551
Pixel #2072 R i BTE B X IR N BEAMME = B A AR alpha & HSHUH, X MEHMSHELKEFA
BEAH K EAL

KR 0(S0)  : Buffer RAM
KIR 1(S1)  : Buffer RAM
H (D) :Buffer RAM

13.3.11 ZEBEHERIMPUSA
RAMEAE A FRIF 0 (S0) SR 1 (S1) Hg It AR A F S AN HIIWAF. X4 Alpha Blending A
H AR A HE - Picture 5 Pixel izt
Picture &8 1 BTE ACFE X AT & B A A alpha iBH S, XN EIBET G472 15 3.
Pixel it 2 F 5t BTE 4bH1IX B 5% 2 L AR alpha i M1 S50, 35/ W 10 2 BO 40 A A4
BER G EALT
K 0(S0)  : MPU

J5 1(S1)  : Buffer RAM
Hi#1(D) : Buffer RAM
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.4 BTE fEEUNEH 5
TEWSE IR, BTE ) LA FH X i) 77 1 KB 5 0 1 A7 VR A7 B I T £ PR ol 2 3 A 7 B 1 7 1

Buffer RAMS0 WTH
-
-
Source 0 start address —»
S0 _X,S0Y >
_—
BTE :
S1_WTH
R -
Source 1 start address —»,
S1.X,S81Y >
L
BTE Process
direction
BTE_WTH
Destination start address —
"
DT_X,DT_Y —
>
BTE_HIG

B 13-4 : Memory Access of BTE Function

13.5 BTEiZH 48 (Chorma Key) Eb#
7& BTE HHiZE B (Chroma Key) WS ERERTE, BTE ¥ LEORIE 0 (S0) 5 A I1H.
R E R AR R AR A 2 A5 24 B s A7 e, DAk BGdE I 1 2508 .

TERIR IR 256 (T,
Source 0 red tt#: REG[D5h] Bit [7:5],
Source 0 green Ht#; REG [D6h] Bit [7:5],
Source 0 blue H.#% REG [D7h] Bit [7:6]

FER IR (B A 65k (LI,
Source 0 red Lt REG [D5h] Bit [7:3],
Source 0 green L% REG [D6h] Bit [7:2],
Source 0 blue t# REG [D7h] Bit [7:3]

FEARVE IR A 16.7M T,
Source 0 red [t#: REG[D5h] Bit [7:0],
Source 0 green 4 REG [D6h] Bit [7:0],
Source 0 blue L% REG [D7h] Bit [7:0]
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.6 BTE Ihfeitid
13.6.1 ZEAYAHRIEMBTES A

LEINRERT PG I MPU 5 N Buffer RAM [, 5 NI T LSS &6 (ROP) #:/EXE AN H I A
BTE A £t 16 F ROP, H T~ LAS 1KY 0 (S0) %41k MCU (MPU) #24H,

MCU
Source 0 BTE

e o

Destination

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

B 13-5: Hardware Data Flow

FERX A D e IR P IR B R
51 memory start addrass

register Destination "( position
[SDRLOERT{ORHL[ADA] register [AFH] [BON]

51 image width l
. BTE width reqgister
register [41h],[A2h]
[B1h][B2h]

l l MPU write data
51 X position

Register [A3h] ~ [Adh]

Checlk \Write FIFO full

ETE Height [B3h][B4h]

I
51 position l

Register [ASh] o [Asm S0.51.0T Color Depth
and alpha blending [92h]

l 1

Checkwrite data == WO

ETE width * BTE high

Diestination memory start
address register ETE Function and ROP
[ATh].[ASN] [A9h],[AAR] [31h]
l l Check STSR Bit [3]
Destination image width ETE Enable [90H]

register [ABh] [ACh]

l l ( END

Destination X position SETREG [04h]
register [ADh-[AER]
| |

13-6 : Flow Chart
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.2 ZEEIMERIERBTEREE
XA THBER: 2 TG E 10 P AE R DX I8 52 dh R 2546 5 11 I AE B G X el o 3 N4 1T DA MPU AR I (]
BETTHETH N A7 50 52 4% RS 1 3

Buffer RAM

Source 0 image

BTE
<::| b e *— Source 1 image
; Destination image
ROP register [91h]
Bit[7:4] = 0xC
B 13-7 : Hardware Data Flow
Setting SO parameter ¥

REGI[93h]~[9Ch
[93h]-{3Ch] Setting BTE height

l REG [B3h] [B4h]

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

Setting BTE ROP and

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

BTE enable REG[90h]

l

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

l

Setting BTE width
REG [B1h] [B2h]

I

13-8 : Flow Chart

Check STSR
BIT[ 3] 22

END
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

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

Setting BTE height
REG [B3h] [B4h]

Check Interrupt

A 4

Setting S1 parameter y

REG[9Dh]~[A6h] .
Setting BTE ROP and Clear Interrupt
Setting Destination
(DT) parameter Y ¥
REG[A7h]~[BOh] Interrupt Enable END

REG[0Bh] Bit[2] = 1

A

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

A4

BTE enable REG[90h]

A

Setting BTE width
REG [B1h] [B2h]

l

13-9 : Flow Chart — Check Int
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RA8873ML4N

RAIO"
Character/Graphic TFT LCD Controller

13.6.3 Z5&Chroma KeyIMPUG A

UETIRESY MPU BLAT S 5 1) 5 AN Kt D e -
IREMEELRE )G, BTE SIS BRI A i v 5 A k.

HINRERT LI T MPU 5 A Buffer RAM [ . —{Hix A

5" BTE 5 N ZhEEAS[H (/245 & Chroma Key ] MPU 5 N\ T RE7E AL HEEE IS, W MPU 5 A\ 55 5
KAt ts (Chroma key) A 1E, NS N SO Hidi 2> Zmg st 1M B (2 4 %€ £ "BTE background Color* 4%
fras b o 280 B A SRR PSR R 4T i B A — SR, SRR OB S, A E T kT RE

5 HORK B A OE, ZONARE SN I RERRE IR R QT

Setting Destination Setting BTE ROP and ite dat b
parameter REG[A7 h}~[B0h] operation REG[91h] Kb SRR
BTE fwidth * height
¥ ¥
Setting S0.DT BTE enable REG[30h]
color depth REG[92h]
Y Y
Setting BTE width
REG [B1h] [B2h] Wirite REG[04h] EMND
¥ L A
Setting BTE height ¥
Check STSR

REG [B2h] [B4h]

wirite FIFO full 27

Setting Background Color
REG [D5h] ~[D7h]

Whrite Data

B 13-10: Flow Chart
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

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

Buffer RAM

Source 0 G SIS

@0 ¢ =

Destination

13-11 : Hardware Data Flow

13.6.4 Z5&Chroma KeyINEFEE H(w/o ROP)
LT RE T LA | #5088 — 415 52 1 YA SRR DXk 38 A A7 H R XA, I BLAE S R 1o 7 v o B AR D5t i 0 40
5 (Chroma Key) HIBI, PN, ALESNAEH RomrEdE, R H k2 5 8 G R
S E WAL, OGO 7E “BTE background color” ZE17#% o SRR 5 H (13 B & A7 N R
LEThRE IR PR I an T

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

l

Setting Destination
parameter
REG[A7h]~[BOh]

l

Setting S0,DT
color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

!

P
Setting BTE Background

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

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable
REG[90h]

l‘

Check STSR
BIT[ 3] 72

B 13-12: Flow Chart

85/239

END
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

Buffer RAM

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

Source 0

BTE

Destination

13-13 : Hardware Data Flow

13.6.5 SEErGiHERAE B ERAE TS
UETDIRER: —fi € XU E B B0 TR E 1) 8X8/16X16 K%, 1 8x8/16x16 &3 1K S22 HI Mt Ih R AT O 22
WREAFAE AT . XA TIREH AT BLES & 16 Rt (ROP) #iffE. IXANThEERT LA —$ a2 B X o &2
B o A DR T Sk .

16
AN
8 . - N
I i
8 16 <
T
N 8

13-14 : Pattern Format

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



RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

Setting S0 parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
REG [B3h] [B4h]

Setting S1 parameter l

REG[9Dh]~[A6h
[9Dh-A8h] Setting BTE ROP and
operation REG[91h]

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

BTE enable REG[90h]

Setting S0,51,0T

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

Setting BTE width
REG [B1h] [B2h]

!

END

B 13-15: Flow Chart

“ﬂ Source 0

BTE ‘f

”””” “—— Source 1

% Destination

H"“

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

13-16 : Hardware Data Flow
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.6 Z5&Chroma Key KB FEEE
LD BE s — 45 58 IAEIX I T S 6 G2 (1 8X8/16X16 P& %E, (EL 78 b J fry sk A2 o 1 SR kel P (2, 5 o6
o, (Chroma key) HHRIAS 2% F H s A S N, HUILE B0 R 2 2IEWI . MioC#E (Chroma
key) #¢i% 7€ REG[D5h]~[D7h] 224785t .

Buffer RAM

BTE

&

% Destination
B 13-17 : Hardware Flow
* l
. Setting BTE Background
Setting SO parameter END
REG[23h]~[9Ch] Color {transparency
color ) REG [D5h]~[D7h]

i |

Setting Destination
parameter Setting BTE height
REG[A7h]~[BOh] REG [B3h] [B4h]

i i

Setting S0,DT Setting BTE ROP and
color depth REG[92h] operation REG[91h]

i i

Setting BTE width BTE enable
REG [B1h] [B2h] REG[S0h]

Check STSR
BIT[ 3] 72

B 13-18: Flow Chart
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.7 Z&¥ BREXHIMPURA

BEIhEEN MPU K B 5N AR, TEXANMRAEFRIFEER R 6 (bit-map) (%, £id BTE )
B T LAFE R 2 07 ) B E S - o SR B e RS A bit Dy 717 TG i e, SR e PS4 bit oy 707 I
R s, ZANTIRLEAE T ER R ERFEREE RS BEETE BTE N2 E N E#% 54t
BRI, KPR AR, B BB S A B A . AT BRI R — B EUE
FEAE, 2 H N AE R i T R S B MSB 4bHEE] LSB. Wi MPU B2 14415 16bi
tif, A4 ROP HUELAAI AT LA BA 15 B 0 AT —£f7, MPU #0485 i5E 4 8bit, H34 ROP #ashrnl
DA 7 3 0 4T —4z. KIS O BiEiRE REG [92h] Bit[7:6] {EMLINREAH S .

Buffer RAM

Source 0

Mono bit map image MCU BTE Destination

@

Foreground color set blue.

Background color set yellow.

13-19 : Hardware Data Flow

I

Destination memory YES
start address register SatingDastnaton heck Write FIFC full
[ATH].[ASH] [AOh] [AAR] Color Depth [92h]

NO

Destination image width BTE Furction [91H] P L wirite data
register [ABh][ACH]

Destaintion XY position ETE Function [91h]
Register [ADh]~[BOH]

BTE width * BTE high

BTE width Register BTE Enable [90h]
[B1mB2n] Check Write STSK
Bit [3]
BTE Height [E3h][B4h] SET REG [4H]

I e .

B 13-20: Flow Chart
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RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

L— BTE width=25 ———

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

MCU interface 8 bit

Color expansion BTE width = 25

ROP =7

13-21 :Start Bit Example 1

%7 BTE width =25 ——*

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

MPU interface = 8bit

Color expansion BTE width = 25

ROP =4
[ [ [

B 13-22: Start bit Exapmle 2

_\m

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

2. Total data number = (sent data numbers per row ) x BTE Vertical REG setting
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RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

D4 8bit DO D1 D2 D3
A A A A
r Y Y Y N\
I [T [T T T In this case , MPU
sends data to RA8873M

and each data has 8-bit

Data is transmitted to
I RA8873M sequentially
[ eq. D0,D1,D2...and Dn

start bit =4 ’
D D1 D2 D
o/ 3

A A
4 | 2 Y Y A4 )

Not Expansion_>[__d'__d'__j__ TTTTTTTTT | Y J.J<_ Not EXpanSion

Expansion BTE High REG [5Ah]

[5Bh] setting
}‘— BTE Width REG —’.

[58h] [59h] setting

B 13-23: Color Expansion Data Diagram
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.8 AV BEF¥ 5Chroma keyIMPURE A
XA BTE #E 22 MPU 5 NP0 R G 0E, (H2 KI5 8 S BN ] 2851, (ERa
bit £ A" 1" Rl ORI s, AR bit By 70" AAbEE.

Buffer RAM

Mono bit map image MCU BTE

@E.

Foreground color set blue.

13-24 : Hardware Data Flow

Diestination memaory B I
start address register SetngDeEnatan
[ATh] [ABR] [AGh].[AAR] Calor Depth [92h]
4
Diestination image width BTE Furction [21h] WP wirite data
register [ABh] [ACH] l
MO
Diestaintion ¥.,¥ position BTE Function [91h] BTE width * BTE high
Register [ADh]-[BOh]
BTE width Reqgister BTE Enable [90h]
(BB Check Write STSR
Bit[3]
y
BTE Height [B3h][B4h] SET REG [04h]
[ EMNDy

I e

B 13-25: Flow Chart
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RAIO™

RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.9 4B EKAF RS

“Memory Copy with opacity” 7] LAVEAKUE 0 Hidl 5ok 08 1 HHRA G HEANH AL XA DhReE A
A~ Picture R 5 Pixel #3. Picture #=Un] LAHi#/ELE 8 bpp/16bpp/24bpp i I Bt T4 K H A
A FREEWE (alpha level), W& B E L E REG[B5h]. Pixel 530 fEbE B AE/ERIE 1 st
8bpp/16bpp 1, Ti&> Pixel HA S HIREEE, 7E4IR 1y 16bpp (iR TR bit [15:12] 2iE
HHFE (alpha level), Fl 4211 bit AR EHE ; ToRIR 1 4 8bpp GRS K N4 % bit [7:6] £iEHE (alpha
level), Bit [5:0] W24 H/ER LI HESR (palette color) fEIE .

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)

BTE

1I

Palette RAM

Buffer RAM

Source 0

Source 1

Destination

B 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

RAIO TECHNOLOGY INC.
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RA8873ML4N

Character/Graphic TFT LCD Controller

BTE

— Source 0

Source 1

Destination

13-27 : 16bpp Pixel Mode Hardware Data Flow

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

Bit [15:12] Alpha Level
Oh 0
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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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

)

Setting S0 parameter Setting BTE height
REG[93h]~[9Ch] REG [B3H] [B4h]
h 4 v
Setting S1 parameter Setting BTE ROP and
REG[9Dh]~[ABh] operation REG[91h]

¥

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

Setting S0,51,DT

color depth and alpha
blending REG[92h]

Check STSR
BIT[ 3] 22

Setting BTE width END
REG [B1h] [B2h]

.

13-28 : Pixel Mode Flow Chart

— Source 0

BTE

Source 1

Destination

B 13-29 : Picture Mode Hardware Data Flow
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

L :

Setting S0 parameter Setting BTE height
REG[93h]~[9Ch] REG [B3h] [B4h]

i l

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

l l

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

i l

Setting 50,51,DT

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

l

Setting BTE width
REG [B1h] [B2h]

|

END ’

13-30 : Picture Mode Flow Chart

13.6.10 ZEZHEKMPUBA
“MPU Write with opacity” TifgiR& 1 2KiE 0 5kIE 1 MEIRIFE N B ALE, TkIE 0 144 2 M MPU
1 MPU (MCU), KI5 1 %450 #1 Buffer RAM, &4 X T Alpha blending %5 Picture 5 Pixel 5
“Memory Copy with opacity” A7 .

Buffer RAM

MCU BTE

éo o =
-

Destination

Palette RAM

13-31 : Hardware Data Flow
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RAIO"

Character/Graphic TFT LCD Controller

S1 memaory start address
register
[9Dh] [9Eh],[9Fh],[ADR]

)

RA8873ML4N

}

S1 image width !
reqgister [A1h],[AZ2h] BTE width register
l [B1h][B2h]
S1 X position J’
S1Y position $0,51,DT Color Depth
Reqgister [A5h][ABh] and alpha blending [92h]

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

:

}

BTE Function [91h]

.

Destination image width
register [ABh] [ACh]

BTE Enable [90h]

}

.

Destaintion x| Yposition
register [ADh]~[BEOh]

SET REG [04h]

F 3

Check Write FIFO full

WP wirite data

Check write data == MO

bte width * bte high

Check STSR Bit [3]

‘ EMD

]

B 13-32: Flow Chart

|

13.6.11 Z5&T REKKNFEH
“Memory Copy w/ Color Expansion” £:#4 M Buffer RAM 215K 0 (S0) F{afz g5 (bit-map) ¥
MR G R, FEHE N Buffer RAM HIFAAEH . 0SSR bit 17, IRAMG 4 mimr s 8
AR BOE B . WA PR bit 4407, IR K e s St AF 4 B8 B . B 30 5 B2 U 2
H1 REG[92h] K& 3, KR 0 F (¥ v 2 v] LAE S 8bit/168bit. 4 SR 5 (350405 i 2 e Sy 8bit, A4
ROP (start bit) A% 52 {f 7] i bit7~bit0 Sk kL aar; w5 3R %6 5 2 S 16bit, 4 ROP (start bit)
A EAE AT bit15~Dbit0 Sk 24 2 4h 1
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

Buffer RAM
Byte 0 Byte 1
Source 0

BTE ?
% Pr— o Destination

T

13-33 : Hardware Data Flow

Fi BTE width =25 ———

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

SO0 color Depth = 256 color

Color expansion BTE width = 25

ROP =7
[ [ [

B 13-34: Start Bit Example 1
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RA8873ML4N

Character/Graphic TFT LCD Controller

F— BTE width =25 ———

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

[
MPU interface = 8bit
BTE width = 25

Color expansion
ROP =4

13-35: Start Bit Example 2

¥

Setting SO parameter Setting BTE height

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

RAIO TECHNOLOGY INC.

99/239

REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90h]

Check STSR
BIT[ 3] ??

END

B 13-36: Flow Chart
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RAIO™

13.6.12

BRI -

BTE

=
=

Foreground Color : yellow

HZEY EER S5 Chroma key K £ S i
“Memory Copy w/ Color Expansion and chroma key” £:#4 )\ Buffer RAM 3zEL #2175 0 (SO) F (545 %k

P (bit-map) # O EEE, IF HE N Buffer RAM HINAET . 10 R HABEE bit 417, IBaK ekt
W AT SO AR BOE I . WER B EHE bit N “0”, BAKBASKH K NAEMAER IS, LA

Buffer RAM
Byte 0 Byte 1

13-37 : Hardware Data Flow

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

l

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

I

Setting S0,DT

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE height
REG [B3h] [B4h]

L

¥

Setting Foreground
Color REG [D2h]~[D4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90h]

RA8873ML4N

Character/Graphic TFT LCD Controller

Source 0

Destination

13-38 : Flow Chart
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

13.6.13 X IR
“Solid Fill BTE” £kt BTE $55% (6 70 PRI R B (05 . 35T R e B PR 7E B — A K T X
W T b B2 7 BTE IRt (e i .

Buffer RAM

BTE
Destination

13-39 : Hardware Data Flow

Setting Destination l
parameter
REG[ATHh]~[BOh]

d

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

I

Setting BTE width
REG [B1h] [BZ2h]

}

Setting ETE Foreground
Color REG [D2h]~[D<h]
‘ EMD J

Setting BETE height
REG [E2h] [B4h]

Setting BETE ROP and
operation REG[91h]

BETE enable REG[30h]

Check STSR
BIT[ 3] #7

B 13-40: Flow Chart
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RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

14. CFHN
RA8873M H = 3C KK IE:

1. WEFA, E2%ET 141,
2. SMEFAEIROM, iHS £ =T 14.2,
3. fiH#F E X FER (CGRAM), iE&% &4 14.3,

Foreground Il
Background [

FONT 12x24

14-1: Font Example

200 B e G A LR R ARSI (7S i A7 452 REG[CCh]~REGIDER]), fiifl# Al L%
NSRRI o TS0 T LAE RSO 5 R A g BE  (REG[D2]~REGID7]).
Bl D1 5N 64 47, HUTH 25N 64 D7

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

0-not full
Write Font Code

rite Font1 == 64
Y

14-2
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RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

14.1 WA

RA8873M P4 % 8x16,12x24,16x32 ASCII “Z A ) ROM, iX ] LLikfd F #1R 7 & . ASCIl DL R
¥ WETT Y ISO/NIEC 8859-1/2/4/5 #fithrut, IAMEF & AT LUE I AT F (4 REG[D2h~D4h] 5y 5t
Zifi 4% (REG[D5]~REG[D7]) # &Rk L FHHE. M TFREFIRETLSE TH:

Character Control Full
Register 0 [CCh] A

Not full

Character Control =
Register 1 [CDh] Write Font Code

Foreground
[D2h]~[D5h]

Background
[D5h]~[D7h]

}

TEXT MODE [03h]
Bit[2]

SET REG [04h]

I

B 14-3: ASCIl Character ROM Programming Procedure
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Character/Graphic TFT LCD Controller

#F 141 E IR ISO/IEC 8859-1 = 4#F 1) 4w 5% 77 i\, 1SO ) & M JZ "International Organization for
Standardization”. 1SO/IEC 8859-1 —fi#i#x A“Latin-1", X2 HISOK FE KK 8-bitE R A — ¥4 i
TR > B 1 OXAO-OxXFFALK . 5% F o B (EVEER - BIEREEIEEsE . kG MR EsE-
PHE. JEREERES FRETRE. IUFIPETERE. (EE. ASPERE. kS BRI, BAA. T ERE. R
HEST. BEA T BRISHEHRE. SRS, Wl - BXFE CHEEERHRTTLERISO /
IEC8859-1 - [t4h » Bt FHRBUNLIIMNIRF 258 - T LA s EE. BakPE il tkes

N EIFEME S, TS 0x80-0x9F S 4% Microsoft windows & X i1, ##k A~ CP1252 (WinLatin1).

# 14-1: ASCII Block 1(ISO/IEC 8859-1)
o|1|2|3|4|s|6|7|8|a|lalB|c|D|E|F

ol

LY
Cal )

L
o
AES

T [

Y
A
pary

N
» [ k=

K, [

[
v
O VIN 4 %

NOIR[O

-
@]

L | ()| T | bt | o=
R eNIE:

I EIEITNNEEEIR

c o alMOn]R[w
- | < (= [T [&=]1]
+# £ 00 (=[O~

(h [T

*

b2 )

»
i
L3
[ 3
b
i

oD = [ NS

o

© | #o
0
& [HK
o

g [ = Gl | ] |8 [8]—[—|~ Al

D ATV AV A s F [ R e
%‘ el }—C‘:\b—hh\g

T = | 0 A | @ | N N R

Q@ | D] -

= |20 | | -
Qo [ O

O [t | O =t

o @ [O 3=

o

oI- W )j uO
a0 [Ty
=i == ]ey]

I H I b L
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Character/Graphic TFT LCD Controller

# 14-2 ZISO/IEC 8859-2 #rifE74F, ISO/IEC 8859-2 iifk HLatin-2 , iXsZISO/IEC 8859 8 fi gt
FFHEE 37y IXLEEGRADME LT AT AR T OB A B IR B R 48, N B HBEAE . $E5ETE . S 2P A, U
2 s ARGCE . S SO AR ERATTE . BEORYENE . JEiE. fEIE . BT iR AT LUEHISO/IEC 8859-2.
SeAh, e RNE T PEEGE F, WST (B 1 E AN ST A 2 AT

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

° v N -HE oI I
TN TS =] 2] 1] L[Sl folalw
A A D Y i 4
- lol1[213145518/71819: |5 [<[=>[2
* l@ABCDEFGH|I|JKILMNO
' PQIRISITIUNVWXIY|Z L[\ 1]
° | lalblc|dlelf|gh|i| j|k[1|m|n|o
U Iplalr[s|thalv|wlx|y|z|{] ]| |~
A A ERCSS] [SISTZ- 27
EEORBEGEENREBEENEE
< [RAAAALCCCEEEEITID
> DNNOOOOXRUUUIUNY TS
= |i|alalalall|e|clclélelslali]ild]

" |dn|n|ololsls]<| Flalalilily| ]
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Character/Graphic TFT LCD Controller

# 14-3 ZISO/IEC 8859-4. ISO/IEC 8859-4 #i#x AyLatin-4 ;& “North European”, ‘& Z&ISO/IEC 8859 8-bit
FRAS I EE VIR oy o XA FEG AT HAEZ IR WG MePE 205 hBi4ENiE . SZRgE 15 A Sami. 1 b 4F
WP R, SR, R, R TIRE. REGE. HR SR IR ARG T

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

X\D']ZSﬂrSETBQABCDEF
1]
1

M 2>
) —{ 1A
" (
8
H

A 4
AC
—
A 0_>

*

+

|
QYN 41 %

NOI® O
L (@ &[T --
= T [0
[PI[@IVIE::
A =l=INEEEK
S [ [SM|O R [n| g
< =< i
£ oo %C}ﬂ

4 [~ =[O~ [<]0]
;-u‘\-\x'l—imﬁf
— =~ Af

I

=

al
hBe

(R

O =
Ot | Qe | Of oo =t | =it
O e p— M

=N ARl

Q. [ [CH]

O [on [Of 3=

o [ 1 PN e D

=[O [« | [T e | TX

E D [ ST [ | [Th

=NIcH=lol e

g 0 | U T e |1

S| = [ S = D

[ [ O | ¢ | DN
of =1 | o | =i S

'Ill-l =i ):(
Q[0 [Cur

O [
O R
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RAIO™ RA8873ML4N

# 14-4 ZISO/IEC 8859-5, ISO/IEC 8859-5 ZISO/IEC 8859 8-bit 4L M2 il . IXNFAFEE FE R L
FEORINAINE . AR W A 7. 28R 4E VAN B i

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

'| clovielalaleMolSs2 Md
"l N T[S =L T|] [ oaw
] lllod&d | (D e, [H - |7
1012131456789 |3 |<|=>|?
‘@ABCDEFGH|I|JKLMNO
IPQRISTIUNVWXY|Z| LI\ 17—
"1 " la|blc|d|e|f|g|h|i] j|k|]1|m|n|o
"Iplalr|s|tiulviwx|y|z| {1 |3} |~

*| [EBIIEIS|T|I|JIIHIHRK] - VLI
* |AIBBCTE® 3AKIIMHO[I
“IPCTIVIOX LY BBIBDSA
" |a|O|B|T | m|e[#] 3 1| K|JIM[H|O|IT
" plc|T(y|®|X | LY b bl b [3[0) 9
"INe|n|r|els|1|1| ]k K|8[¥|u
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Character/Graphic TFT LCD Controller

14.2  4MBFE ROM
RA8873M it FH #f 4T 4% Fis ROM Ft [H] LABT X AN 5] f B FH $2 4 B8 22 i 7 A ik 4% . X A Ty i o FH 46 0 5 7%
ROM, &l A w £ L4 7. RA887IMIIEM A 5 GT21L16T1W, GT30L16U2W, GT30L24T3Y,
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W. Hil A Fl i LI A [H] 5 A PASE REAN ]
(1411 16x16, 24x24, 32x32 5 AEE 58 K/ ML I £ . PRI DR fid i 2% %15 16.3.1.

14.2.1 GT21L16TW

® Reg[CEh][7:5]: 000b
® FH:x16

Al FH S 75

gg]gggg BIG5 | ASCIl | UNljpn | JIS0208 | Latin | Greek | Cyrillic | Arabic
Normal \% \% \% \% V V \%
Avial v v Y v
Roman
Bold
*Arial & Roman /& 7] 45 5 FE 1 .

<|<|<|<
<

14.2.2 GT30L16U2W

® Reg[CEh][7:5]: 001b

® iE:x16

AT FH S 75

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

Arial V V
Roman
Bold
*Arial & Roman /& 7] 45 5 FE 1 .

< <<
<
<

1423 GT30L24T3Y

® Reg[CEh][7:5]: 010b

® FH:x16
Al I S v
GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V \% V V \%
Arial \%
Roman
Bold
*Arial & Roman & i 28 % JE 1] .
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Character/Graphic TFT LCD Controller

RAIO™

® T x24

CINE L RS ik

GB2312 GB12345/GB18030 | BIG5 | UNICODE
Normal | V V \% \%

Arial \%
Roman
Bold
*Arial & Roman & AJ 48 5 FE 1]

ASCII

14.2.4 GT30L24M1Z

® Reg[CEh][7:5]: 011b
® FE:x24
Bl RS

GB2312
Extension

GB12345/
GB18030

ASCII

Normal

\

\Y

Arial V
Roman V
Bold

*Arial & Roman 2 AJ 48 55 JF (1],

1425 GT30L32S4W

® Reg[CEh][7:5]: 100b
® ¥ x16
WA 7T
GB2312 (E55231.2 ASCI|
xtension

Normal |V \ \%
Arial V
Roman V
Bold
*Arial & Roman & A] 4% 5 FE 1]

® FiH:x24
A AL S
GB2312 (E35231.2 ASCII
xtension

Normal |V \ \%
Arial \%
Roman V
Bold

*Arial & Roman & AJ A8 % B 1) .

® Fi:x32

" FH S5
GB2312 | GB2312 | g0y,
Extension

Normal |V \% \Y
Arial V
Roman V
Bold
*Arial & Roman #& 1 28 % FE 1] .
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Character/Graphic TFT LCD Controller

1426 GT20L24F6Y

® Reg[CEh][7:5]: 101b

® Fi=:x16
LR S
ASCII | Latin Greek | Cyrillic | Arabic Hebrew | Thai ISO-8859
Normal | V V \% \% V \% V
Arial \Y \% \Y% V \
Roman | V
Bold \Y
*Arial & Roman #& i] 28 %8 & (] .
® T x24
] 7S T v
ASCII | Latin Greek | Cyrillic Arabic
Normal V \% \
Arial V \
Roman
Bold

*Arial & Roman J& 1] A8 % 1)

1427 GT21L24S1W

® Reg[CEh][7:5]: 110b

® TH:x24
o] B S 5
GB2312 GB2312 ASCII
Extension
Normal \% V \%
Arial \%
Roman
Bold

*Arial & Roman 2 AJ 48 55 JF (1],
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Character/Graphic TFT LCD Controller

14.3 fEH#EE FH

fi FH 3 T LU H” User-defined Characters” @il =P85, SEDIRE R ASCRFF /1 (8x16/12x24/16x32 dots)
54 ff (16X16/24X24/32X32 dots), MIhAE#F 32,768 M7 EL 32,768 27, KT odmis it Bl 27

0000h~7FFFh, 47 4mid i Nl 2& 8000h~FFFFh. 4N 747D, N RA8873M K& 5

% Buffer RAM 75 75[], 3 HoRE /7 85 5 52 S P AT X T T 45 R 64 BT LA B i 5% €4 REG[D2h~D4h]

515 5 {4 REG[D5h~D7h] 217885 Y.

14.3.1 CGRAM 8x16 FRIFHE R

CGRAM ADDRE CALCILATE = (CGRAM_START_ADDR)+ ((FOMT CODE )* 16)
ExehPLE :

CGRAM_START_ADDR =1000h

CHAR A0 TER_CODE = 000 h

THEM FCOMT 2DDR = 1010h

address =101 0h address =10200
address =1000h o L 4 L 4

i Bnte O Byte O Buyte 0
Brte 1 Byte 1 Byte 1
Ente 2 Biyte 2 Byte 2

9 @ [ ]

® e ®

@ L ] L ]

e L L ]
Bye1s Bye13 Bye 13
Bve14 Bye14 B 14
Byve1a Bye1s Be 15

Charader code = 0000h Character code = 0001h Charader code = 0002h
FOMT 5316 format

14-4 : Font 8X16 Array in Buffer RAM
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Character/Graphic TFT LCD Controller

14.3.2 CGRAM 16x16 FRIFIHE A

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 _

Byte 0 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 (] 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™ 12x24 F R =

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 HHH
address = 1000h address = 1030h address = 1060h
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 o
0 0 o
0 0 0
0 0 o
Byte 42 Byte 43 Byte 42 Byte 43 Byte 42 Byte 43
Byte 44 | Byte 45 Byte 44 | Byte 45 Byte 44 | Byte 45 | |
Byte 46 Byte 47 Byte 46 Byte 47 Byte 46 Byte 47

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

14-6 : Font Array 12x24 in Buffer RAM
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Character/Graphic TFT LCD Controller

14.3.4  CGRAMH 24x24 R
CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + ((FONT CODE — 8000h ) * 72)
EXAMPLE :
CGRAM_START_ADDR = 1000h
CHARACTER_CODE = 8001h
THEN FONT ADDR = 1048h
address = 1048h
address = 1000h ! !
Byte 0 Byte 1 Byte 2 Byte 0 Byte 1 Byte 2 Byte 0 Byte 1 Byte 2
Byte 3 Byte 4 | Byte 5 Byte 3 Byte4 | Byte 5 Byte 3 Byte4 | 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
14.3.5 CGRAMH 16x32 FRIFIHER
CGRAM ADDRE CALCULATE = (CGRAM_START_ADDR) + ((FONT CODE ) * 64)
EXAMPLE :
CGRAM_START_ADDR = 1000h
CHARACTER_CODE = 0001h
THEN FONT ADDR = 1040h
address = 1040h address = 1080h
address = 1000h __ y Y
Byte O Byte 1 Byte 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 o (]
(] (] (]
(] (] (]
(] (] (]
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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Character/Graphic TFT LCD Controller

14.3.6 CGRAM 32x32 FZRIFIHE A

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 = 1000 > 53 0T Byted | Byte2 | Byte3 | Byte0 | Byted | 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 R FMPUHJEEILCGRAMKIHFE

NO

Check Initial data number =
font data number

| REG[03h] = 00h |

}

| REG[5Eh] = 04h |

|

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

Write Enable REG[04h] [
le

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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RAIO"

14.3.8 FTFFIHSerial Flash#I&4L.CGRAMIFFE

RA8873ML4N

Character/Graphic TFT LCD Controller

Check DMA idle
REG[BSh] bit 0

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

Set Transfer Mumber REG
[CBh]~[C3h]

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

h 4

Serial flash control REG[BTh]

Serial flash clock REG [BBh]

h 4

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

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

14-11 : Initial CGRAM from Serial Flash

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

14.4 SCFHESEE 90

PRAESCF I N B 72 B85 PR 2R . T RABB73M SCRE Uikt Thak, 45 n] LU 4% 90 F,
PETHRE I il 75 23 5E 22 47 4 REG[CDh] Bit4 = 1, 53 4MN& 7 80E IE# 1) VDIR (REG[12h] Bit3), iX# LCD
BB T LUR R ERe 90 74T . ESC IR, TERUX AT EE B S ANINHESE R8I N AR s B A B

I 909 -
e
WDIR =1, vertical flip
900 graphic write direction
—_— i-__.__—_::: —————— >
ht Panel display
1
1
I

90" font write

VOIR =0, normal scan
graphic write direction

I
e

(0,0) A==l oo >
Display RA

F A SN
90" font writ : ’!
direction :

1
Iy 1
o
LB

1
1
direction |
1

14-12: Rotation 90° Characters

20 2 e B s 9 S £ 90 JBE, K S B AR .

Fie]

=

E 14-13
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Character/Graphic TFT LCD Controller

145 ZHBKEEH

RA8873M 3 7 A K (REG[CDh] Bit[3:0]), 5% #Z)RE(REG[CDh] Bit6). ifij H.ixX L&)y nl LA i 4 {5 FH o
N EATBOR B 3% B - R a4

Horizontal x2
Vertical x2

14-14 : Enlargement and Transparent Characters
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Character/Graphic TFT LCD Controller

14.6 H3h#iT
RA8873M HFTESCEE NI, SCFhRiE AR, F HAEE AT @B TS D% 2 | AT
FEC RN, 4B A A B AT TS DN, SEms T 47, T Asriss T E:

Lyl 5
Auto move Horizontal range 'pf active window
}%ﬁi *‘[’ Ti— --» RAIO - oo os ?_I?ﬁ.{éj:—:[‘ r- i
e i
Vertical range of l’active window
fﬁ%ﬁituJ
Active window
14-15 : Auto Line feed in Text Mode
147  FFX5F

RA8873M 7 &7 e B IAE » BENEE T LEEFHE RS A2 P EF I UIE T EE R - &KhHEk
REG[CDh] Bit7 = 1 » 55 ARy F T g2 N EiE ey
22 BT R NS S TR, PRSI RE R AR AR

Non full-alignment

<«—— Full-alignment

Display RAM

B 14-16: Full-Alignment Function
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Character/Graphic TFT LCD Controller

14.8 ¥R
RA8873M &M Fithr . — AN BRI Ghr — MR T ehr. BIEGIMER 32X32 BEMEIERFE R, K
TR ] A s IR A 2 € AL, BBoe M B IR, Bl aitsh. SCEths 2Rt ss
NI ISR . SCFORRI 58 B 5 FE AN T AR AL . SO om0 S ] LS AR .
Y£1: 4 REG[12h] Bit3 VDIR =1, PIP &, ERGER. SCFhrElk 21 | 3h 2k e
YE2: Othr RAE TG DR RoR, PIP & AR,

14.8.1 XXFHIR
ST ek B AT BRI IR AN R . Sthr B W s DI RE L AU A TAR B N H3CF B AR, 307t

e HENRMB T AR A RALE, MRS IR 537 KNS T A R BAFE TR DL
G, AR EREENEIT AT, TR LM ZON AR E . £ 14-5 ISR N A7 G4t -

2 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
S bR AT LASEE B E AR ) TN MRS N R #2247 45 GTCCR(REGI3ChY]), IN#RIIAT N A
on (A L) 5 off (AT L), PAARIS [A]A] AR PP AL B 30
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).
14-17 J9ehrINERIIGI T, SehrrIf BX e e — M B ANFHJEIH.

RAIO
SR e

//|\\

B 14-17: Cursor Blinking

RAIO TECHNOLOGY INC. 119/239 www.raio.com.tw



RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

FetrEME (Cursor Attribute — Cursor Height and Width)
SCEE SRR IR AW AT LA R R AR, R AR bR I T S Ty . 45 22 47 4% /2 CURHS
(REG[3Eh])5CURVS (REG[3Fh]). SCFtHRfE B A A i 58 B2 A2 nI AR Ak, 17 v 52 DU g -y 1
BExE, B2 @ 1418, LFhrlmE SR E M S CF R B HIMAA K (REG[CDh] Bit3~0), 4
TBORTREREBEN 1 16, YR TE AT LA 5 WCURHS/CURVS 1~32 4% 4K IhAEA B 1 1,
TR i B B e B 2 A U G 14-18 R—A/KTFERBE VN 1 6T HER ST ehs
IS TR . 6 F BRI e S % NI B 14-19.

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

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

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

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

00000 ~ 11111 1~32

- = L = e :>:>:>.

1 pixel 2-pixel 3-pixel 32-pixel

14-18 : Text Cursor Height and Width Setting

RAIO
B PR HY =

14-19 : Text Cursor Movement (without rotate)
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14.8.2  E®HtiR
B ebr K/l 32x32 18K, BAME R 2-bit Lk, T8 FI PUAH (% € (color 0. color 1. I 5t(h. ¥
FORA), XFREEGhREE 256 bytes (32x32x2/8) K/N. RA8873M $fit 4 MEITE bR i itk 4%,
{5 3 T DA Hh 16 0 A OC [ B A7 L R IE o br . A4, B SEhRfLE v] HiEid GCHPO (REG[40h)),
GCHP1 (REG[41h]), GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) ¥ &5 5. iMijifid 28174 gt i) % &
LA HIEiE 0 (REG[44h]). it 1 (REG[45h] )/ st/ st ), ST VEH b G 2 50 .

2E - BOUARRIE A 7 A SRR 8-bi t A o A & A a6 A0 BT 6 b 5 4 R AR KT 0 I e i
1225185 N\ 256 /> 8bt [t ; WIRAEG AL REH AR Busy JFH xnWait HLEIBRAEH101E, MEE
B i 5 N 2R 5 D RGA .

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

0 GCCO Color == »

i GCC1 Color ==
Background Color == %
~Background Color = = =

256 Bytes

r - - - 2Bits Represent 1 Pixel

255

A

"

14-20 : Relation of Memory Mapping for Graphic Cursor
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27

}

Set GCCO and GCC1 color Change W[';;:sitc'”gﬂ:’s”oﬁ?'ec“on 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, GCVP0O 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. Jik 95 VAt T+ Fds  (PWM Timer)

RA8873MEA M~ 16-bit 1H42%, 114350 51 BAMKIHHITIEE (PWM). 1H%#505F Dead-Zone/” 4 1)
e, BRI EIE R RS E N b

THAR05 150 A —AN8-bit FUGREEA . /N THEE I BRI o) LA~ AR 4Rh AR I BR AT Th G (1, 172, 1/4 &
1/8). FEATHEUX Py % E HIBRIIA =A% E AORAS S, BRATES A 404 T2 e AL (1 8-t T 5 £ A8 175K
8-bit T e £ B 25 AT L FE AL, I m] DARRE 0 2k (2 5k 3 FH CCLKER S, iIXAMAH K22 4745 /2 PSCLR 5PMUXR.
TS R PEA74S (TCNTBN) (ETHEER SR I Bl N8 B AR E . THEEE PR £ 5B R A7
# (TCMPBN) L, MLCEAHSER 2 B 3mEYIMGE. TCNTBn 5TCMPBn S22 )3 fE il LAik4 th 4%
5 TAEFIIRAE SRR, A —MaE i .

A A S BT RO . AT HOARI0N, A ATHEER R Pl P AR VS FICPU THEURIESE . 2
THERIARI0R, TCNTBn {2 H I NE T Bt Hods oF HARSE T — kit . SR, Rt ik, B
FEVF B AT G R PCFGR M8 8me s, WITCNTBn KAt £edd .

TCMPBn #fififE PWM L, 3220 LIS tHEs i 2 b far i A7 STCMPBn L. PRIHER DL,
FMAT AWEEL TCMPBn 7] LA HIPWM it (T 6B 18] (turn-on,turn-off time).

[ Tomeeo | [ 7onTea | PWIID
s l l *| Deadzone [™
L | o Geanarator
-~ F:: Logich
COLK nd K
12 ™
B-8it 1d -
| Frescaler [ Temeer | | TonTe |
18 = l ¢
Clock n | -
Divider ; Contred
= Logici
-

YYY VY

. PWM1

15-1: 16-bit PWM Timer Block Diagram
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15.1 SR HE AR

TCNTn

| start bit=1] [ Timer is started| [TCNTn=TCMPn| [ Auto-reload | [TCNTh=TCMPn| [ Timer is stopped |

TCMPn

1

)

3:[:2

:1X0

L

] r 9
I
I

TCNTBn=3
TCMPBn=1
Manual update=1
Auto-reload=1

TCNTBn=2
TCMFBn=0

Manual update=0
Auto-reload=1

Auto-reload

X:2X1l0'0

I Interrupt request]

l Interrupt request |
T

TOUTn \t IJI \ ,“:
]

O command
[ status

15-2 : Timer Operations

H¥# HAHTCNTBn. TCNTn. TCMPBn 5TCMPn Z77#%. (TCNTn 5 TCMPn &N #ZE/E4%, TCNTn
Al LA i EXTCNTON 53)), 24 F%30kf, TCNTBn 5 TCMPBn £:## A\ TCNTn 5 TCMPn . ¥
PR EEE, JF H N X R0 Rk 2R,

15.2 HEIEH ESWE M

PWM a8 HA WG Ihfe, X+ T — AR THEE L AT BOE — S8 A SR EUE RN G fr s, X3
FILREAN T 15 5 H AT TR IR . DL BARATR N T B3 RS e, (22 H ATRPWMAIAT A {ife

BHPATES

Start

Write
TCNTBn = 100

l

|

Write
TCNTBn = 200

Hlﬂ

Auto-reload

TCNTBn = 150 |

Interrupt

‘+—
150

| |

200

e — e

15-3 : Example of Double Buffering Function
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15.3 Wiga i+ Eids 5 = AL

H 3 A D AR R AT FEEI0RII 5, HILAETT AR TR BT 55K TCNTn BUE T8k
I TP R B e o U g

1) 5\ TCNTBn 5 TCMPBn HI¥I4H1HE .
2) UK IR T R B SO AL (N8 R TS AR 3R ) o
3) W NI T A BURE AT LA AL

IR B R 5 1L, TCNTn R 2 4RSeH BURI0 = 1k, WA B B e, IR ALE T UOTTH IR THECZ Tl

TCNTBn HMES#INE .

I

4 PWMn ({6 A7 on/off B, PWMn (42D BAR, BRIHAE F 2 % 2 26 TF Ga TS0 st o 1
SEUF RARDL .

15.4 i+ EEHR B E

1 2 3 4 6 7

L
|| LI U i

150 1 110 140140 20 60

|

5

(=1

11

15-4 : Example of a Timer Operation

15-4 YiHI AT D B

1.

5
6.
7.
8
9

HEEEHSEHINAE, & TCNTBn 4160 (50+110)5 TCMPBn 4110, #5E AMAL (on/off). #RJ5
#5E TCNTBn 4805 TCMPBn 540, PAukiE F—ANEHIHE.

VORI . RAEKCH . ANEBIE, THEEHESE R — B RG2S T

24 TCNTn 5TCMPn {HAHEK, PWMn %tk it Low F high.

%4 TCNTn FHFIOKS, shir&pli=4E3EH TCNTBn Bt H . 78 F—4 clock k#Hf, TCNTn
2 NGB A7 45 EEE (TCNTBn),

e WA & TR (ISR), TCNTBn 5TCMPBn #1480 (20+60)560, A1 F— Wk iHHf#H .

% TCNTn B 5 TCMPn HFEM{E, PWMn # <2 Low F|High.

% TCNTn F#uA#|0, TCNTn KA HTCNTBn MM, JF Ho Ak,

e W R TR (ISR), HhEES P aEae DU b 5Es. .

4 TCNTn 5 TCMPn {E#[FE, PWMn 2 Hilow Fhigh.

10. Blf## TCNTn T#(2)0, TCNTn AL EBEH; HilHdsoEl, FOVEShERZRET .
1. B E 2 1R Ibng sR =k,
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15.5 Bk AZ (PWM)

v
|

y
g

Write I Write I Write I
TCMPEn = 80 TCMPBn = 40 TCMPBn = 30

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

15-5 : Example of PWM
PWM ZhEen LA TCMPBN 58, PWM 44 TCNTBn ¥, EEULH PWM K{Eth TCMPBn #
. BEAREEN PWM EH, FEw> TCMPBn (. ZEHEFKK PWM {EH, ZEj1 TCMPBn {E. XtTLL
FHEATTE, WS RAR RS, IR/ AT R . R h S e F VEAEAT R ] 5 2 R U, AR
Al ISR BRI E AR RN .

15.6 2 il % AL ik

=

Inverter off

Elipy
T [

Initial State ! Period 1 ! Period 2

Timer Stop

15-6 : Inverter On/Off

D PR R T PWIM A iR FL - BSAR R P(f B S AR A e 5 FAY):

. RHTEBIEB, RIEPWM Sfithior, JF it Easde Mo it Has &2 ks

2. IERRRRIAE A LE IR THEES,  TCNTn < TCMPn 4 HE 9w 2P, ik TCNTn > TCMPn,
DUl (B AR HLF

3. PWMn £ PCFGR Ml LABEE i A S A, SRE TT LARS BR SMIN G SO s FRL B o

15.7 Dead-Zonef=4 88

Dead-Zone/= 282 PWM HESSHIRH I3 E, XA DR ib T a3 E 5 G R B A — M E 2. X
AN [) 22 ] DLiE S AN e B R I BT JE B AR D Bt (). PWMO 2461 PWM {55, nPWMO TIj &
PWM 1% {15 . i1 Dead-Zone# #AE, Il PWMO 5 nPWMO 424 FPWMO0_DZ 5 nPWMO_DZ .
ifi . nPWMO / nPWMO0_DZ # Hi PWM1 #ithft). f& A ¥ % (1 Dead-Zone 4t ¥ I, PWMO_DZ
nPWMO_DZ A2 IR BT o
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nPtRAD L

Deadzaona
Interyal > |4_

PAMO_DZ

MPYM0_DZ U_| H

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

15.8 Dead-Zone™ H
PWM Dead-ZoneX)j 5 K43 9 {8 72 o s R IR S b, FRomun F -

D

-
-
nlllg
\ 2

F N

v

15-8

. PWM #ith L HA5 ON/OFF WifeIRAS, HE(A)ZRKHEEON HRE. HIEEOFF RELZ0.

2. WIREHINT, ON MEfEND, 4 PWM ~FEJHEV = (D/T)*A. $#a)idist, AT LU= A AT o] Fa R 7S
0~A.

3. UM NRER, B a5 Sk B ) E g S . — RIS, AT N4KHZ~8KHzZ,
Sk A REIEN B, K AR DA AR &= A s E . BT AR IF MR S HE ], A4 TR R
AR LB

—AMRT A7, PWM D)4 HEE 177 B 91

OWDD
Py
PWM"‘{V:» Load
i el
Pt |
DD

15-9
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1. BRI A P A P YRS SO, AR TR DU ROE & 10 dn e TR .
2. PWM 55 RAIES AR PWM+ £l 1k i S @ s 3, PWM- £ 7 i i @ s 38
3. DA BRI T

P=0OFF / N=OFF : separate Load & power.

P=0ON / N=OFF : Load connects to positive power.
P=0OFF / N=ON : Load connects to negative power.
P=0ON / N=ON : short power & burn out power driver.

AL, PWM+ 5 PWM- &A1, ZATRERBT ). H2%E S power MOS [IfEHI N, 5 i
AR S P IS R K T SR T B IS 18], DR T RE & R @ AR L, X a7 4 DL 45 5

a. A Tl S B A R R
b. KM [A] B B VFIKEN S A AN LRSS, (H R R K 18] F B (AT Ja 27 A R AR Aube B o

JIT LAPWM s ] Fi 6 0 208 4 LA _E 15 L

Piid+ | [ | [,

Pyl ] [ [ L.

Switching Protection 0 ] o 1] o
B 15-10

. EARE, PWM- & PWM+ [1))AH.
2. {EVIRT R, AATEPAS AR RN YOFF BPIRAS, IXARYEASF (95 f AR, ATRER 2 1us ~ 4us.
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16. BT R HIT
16.1 FFHLER

TIHLE AT N — /N B RS, BB DIRE R AEBCA AMB AL B AR RO OL R, AETT LN s i i B &
PATEAAAENAE R RE A . WERAESE DI RERBRE RIS T, FETT IS & B 3hHUT B2 INAF T IRE 7 AS
WOEEPAT, SRJE AT LUK EIEACE AN R E A RS . TT AL R Dy e R A AR 5 s i 0 U AEAE
RN TR R D REBH SRR 12 FidE<, $RSWT:

1. EXIT: Exit instruction (00h/FFh) -- one byte instruction
2. NOP: NOP instruction (AAh) -- one byte instruction
3. ENA4B: Enter 4-Byte mode instruction (B7h) -- one byte instruction
4. EX4B: 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. DJNZ: Decrement & Jump instruction (81h) -- five bytes instruction
AR A

® Exitinstruction (EXIT) — 00h | FFh | Undefined instructions
ATFEILESH, EXIT 152 Dhae ikt LR s D e of HAFEHIBUE 45 4M8 MPU.

® NOP instruction (NOP) — AAh
AHELESH, BMELASMEMSE, REPIT T M2,

® Enter 4-Byte mode instruction (EN4B) — B7h
ATREHLESH, EXANMEL T4 RABB73M BB AL B EREH X AN (1 INAE LA 32 A7 iy bk HTURE 43X ]
IhARERT LAE BRI N7 (KT 128Mb), [R5 RA8873M P s il b B 3 1S A1 25 B IA L 7 b ik BR A
fE4 24bit, AT R AR 620 A TR 248 5E « A =M J7vE ] DLBkHH 32bit (4-byte) HihibA, $ATBk
i 4-byte HERIE 4 (EXAB). BEEE AL, Kbl.

® Exit 4-Byte mode instruction (EX4B) — E9h
AFEHESH, EX4B 1545 HAT A LABkH NAF 4-byte HihibA K [0 52 3] 3-bytes Hihih# . —EH Bk 4-byte
MRS, BRI A RO BURS 202 24-bit Hihik K.
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AR

® Load repeat counter instruction (REPT) — 20h + param[0]
ZHON—> bye, ENSEHFERELIEEME, 7TELS DINZ 452450
®  Fetch attribute instruction (ATTR) — 30h + param[0]
ZHCON— byte, XMEMEFHAE U ATRE FP A 4 A SRR A7, S8 S5 Han

B bit [3:0]2 SPI FURERME, 128 o] RS RGUMF R IGE G 21 SPI A, BRIMER 0.

Fo= I:m/(divisor +1)x 2
B bit [4] [CPOL, CPHA] ANk, BEME ‘0 X0, BEd 1 283, BIMER 132
ik 3.
B bit [5] & X XnSFCS[1:0] ZEfE M ] 2@ R ats i 5 & f P [ (t(CSH), e ‘0 N 4 ARG
E, WEMEN 1 28 NRIGIE. BIMERE 8 MRGIE.
B bit [7:6] 2AWEHE, XA bit BOE 4 M. BOEE 00 1. 20 3XRL 0. 8. 16, 24 T
o BROIMEY O, QS A e 302 INAF I SRR 2 X 221 03h,  He i IR 2% 0Bh.
®  Status read instruction (STSR) — 10h + param[0]
ZHON—A> byte, KNS HIRIELHURA 19, 25 A A2 TR, 82 XA IR 2K 21k AT
® Command write instruction (CMDW) — 11h + param[0]
ZHN— byte, NS HK B CMDW 5 A\ RA8873M .
® Dataread instruction (DATR) — 12h + param[0]
ZHN— byte, WSHEIRFZ B IUIME, W R E S THMEAR, WS S EE AT
® Data write instruction (DATW) — 13h + param|[0]
ZHON—A> byte, WSHALELIZ DATW S5 AHIMH.

S VARH

® Jump instruction (JUMP) — 80h + param[3] + param[2] + param[1] + param[0]
5 4 byte (28, Z% 3~0 2 N1F 28-bit HiblfF 5, #h)iEii param[3] s&#hhk[27:24], param[2] =&
Hiht[23:16], param[1] #bhE[15:8] , param[0] f&HuhE[7:0], 7EHATIE, FMESHSREXMELMTEE
Huhk

® Decrement & Jump while not equal to zero (DJNZ) instruction — 81h + param[3] + param[2] +
param[1] + param[0]
5 dbyte 154, 2% 3~0 2 NAFY 28-bit Hikk(E 5, #et)1& i param[3] ZHihk[27:24], param[2] &tk
[23:16], param[1] #i}h[15:8] , param[0] f&HihE[7:0]. IR THEERSET O M FANE 4 1 Hbhk 222 H e 4
Hihk+5, B TFANE A b £ fE S 5T e k.

EHNEL G, VLR DRE<E X RA8873M 2L 4~ SPI #1485, 17 0000h~0007h i 8 > byte 4
Zii&“61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h “, WIS INAFER R H IS4 J5 22 40 2 1 3 1k K 2% 72 (0008h ) 75 )
K E3ERE M MPU . RA8873M A 31 (1) it b #E 28 MR TN C A4 M ik 0008h H G AT HE 4, WA &2
EXIT $848ik & LHTE 2 A 23 B AN MPU.
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Example of initial display contents in serial flash:
It will display color bar on a 320x240 TFT panel.

/[ addr: 'h0000

617277 6377627867 /11D

AA /I NOP

30 03 /I ATTR('h03)

AA /I NOP

E9 /| EX4B

AA /I NOP

20 06 /| REPT(h0B)

/I addr: 'h0010

10 52 /I STS_RD(52)

1103 13 55 /I REG_WR('h03, 'h55);
1103 12 55 // REG_RD(h03, 'h55);
13 AA /I DAT_WR(hAA);

12 AA /| DAT_RD('hAA);

11 03 13 00 /I REG_WR(*h03, 'h00);
/I addr: 'h0022

AA /I NOP

8100 00 00 22 /I DINZ(32'h0000_0022);
80 00 00 00 30 /1 JUMP(32'h0000_0030);
78

78

78

/l addr: 'h0030
/I Chip configuration

110113 00 /[l 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/l hdwr

11141327 /I MPU.REG_WR('h14, 'h27); // H: 320; data16 = 'LCD_SEG_NO/8 - 1;
[/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

11 B9 1323 /I MPU.REG_WR('hB9, 'h33); // select nss[1]

00 /1 Exit

RR A 2 AF:

TEVLE RN RGPS 5 Bt . s e o e AU BT il ZE il L AU AEAE ] — AN A
fErf o RAE 3 5 ZEUN B o — AN A, AR IRE AU 5 B # A i ek 53 — AN A AR 21
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16.2 SPI Master H.jg

RAB8873M 1t SPI &4kt , Kot &y LA LA IR AR5 S Elic. B ATAIR [SCK] #1068 i 2 B AT Hdis 2 < A 20
BA STURE, master 227E clock edge W/ MU M5 LI slave %5 B 2% JUIUKUE . 12 SPI 43
#4172 1, CPOL 5 CPHA 7 4 FiTTRERUHI-IT T (%4, 1M master 15 slave 3% B W 4UR (A — 4>

W .

sxieran L

SCK (CPOL=1), 0 T S S S N S S S R

MOSI(CPHA=O), [T S SR S T GENT GRS S S

MOSI(CPHA=1), ST I SR SR SR S S
B 16-1

Transmitting data bytes
RIS HIZAE 485, SPUARRI AT AR aa 1k . WA s 8 1007 sUR R8s 5 N [SPIDR] A7 a3,
5 N\ SPIDR H%#E9:bs F 25N EA 16 MAEN FIFO #i#5 N Write FIFO. 45 N HIHE 2140 Write
FIFO ¥) data byte. >4 SS_ACTIVE #: 1% 1 3 H FIFO A2 HIfE L T, RAB873M £ i 5 5 A\ Write FIFO
HEHRE T iRtk 4s Slave.

Receiving data bytes

B 5 R B R R = A 1 . A s — B it & — SR e B DR A A R B
HAE 72 W3] Write FIFO b, 32372k SPI AR B, At 7 i A 1 ) Bef 1 2 B USc s
ML R, BRI AE 2 9IE Read FIFO Wi, Read FIFO 5 Write FIFO fHIX R, 2 —Ah
SLEA 16 MAER FIFO. FIFO WZAF LA [SPDR] 2247 dsH 3 3.

FIFO Overrun
TGk & Write FIFO it Read FIFO #{/2{# H circular memories #5448 — NG RH )K W A7 . 417E FIFO ©
LTS OLT, SN FIFO it & 8 b v i M A%l . 22 tH[SPDR]Z2 47 45 5 A\ Write FIFO #15& AL
Overflow (171, WMo B H R, IBAMA SPI £ D4EH rIiA 2 2 S N s, i sa kA
FIFO HI%udh .

WP
RP

WP = FIFO VWhte Pointer
RP =FIFO Read Pairter

Q=2 N|W

B Nfw

WP RP

16-2
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AT —Fh 7 i ar AR AL Write ZB01 (X . 2% [SS_ACTIVE] i~ 0, LitsE Read FIFO it j& Write FIFO
e L. Read FIFO overruns AJ RESSH /NG E, il 2 SPI bus R FEA 0 I, itk
ik DAC. 4 [l B0 S0 ¥cdfE ol LA 2%, 3552 1 Read FIFO overruns /& B S E ). w4t SPI i
TEBAL L SRR, 54 Read FIFO Xf5¢ut &R EE), 115 H AT RFIFO (4R IR B 1K) )5 722 dummy
read % H 2T C4£3% transmitted FR L 16 LA %K.

Ndummy _reads = Ntransmitted _bytes mod 16

ZF : WRTE Read FIFO WA ZTHITEIL T, 617 16 250 0 & 233 il overwritten, [RILIERFZIN 16 ZE 504
Z R ZRE N Read FIFO AN 45 1) .

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, ovfirqgen, 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.

o~ o~~~
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16.3 B AT N2 B 7T
RA8873M M SPI master #211, ithIhfeEEAR 7 HIMBINLE/ROM, SCREHMIE 4-BUS (Normal
Read). 5-BUS (FAST Read). Dual mode 0. Dual mode 1 5 Mode 0/Mode 3. [N7£/ROM TZh&ER] LA 3L
5 DMA B . SCF R E L AN R N AE/ROM fBAE 1) 37 1 bitmap S0 fF. RA8873M 3 #F |
W - A @M ERF . DMA RSN N A7t 471 /2 DMA (Direct Memory Access)
R, B R ER, A E T LU DMA IR BR8N AL 1 2 SR A AR, XA b B
AFHEMPU fAbH

XSCK .
XMOS|
< > SERIAL
RA8873M RIE . ROM 0
XnSFCSO0 |
XnSFCS1
L
> SERIAL
> ROM 1

B 16-3: RA8873M Serial Flash/ROM System

KT INAHROMIEER AT & P15 S% T % 16-1:

%< 16-1 : Read Command Code & Behavior Selection

REG [B7h] BIT[3:0]

Read Command code

000xb

1x $EEL Ay 25— 03h
TR BGEEE, N1EE RA8873M AR & A\~ xmiso 5 Jil.
7 bk 55 B 1B AN 7 s

010xb

1x EEL A4 15— 0Bh
PR EUE JE (fast read), [NfEZE RA8873M [HI%EHi A\ N xmiso 5| fifl.
FEH I S5 ] 2 8 N .

1x0xb

1x BT 40 — 1Bh
REEEECEEE, NAEE RA8873M (M A\ A xmiso 5| i
e 5 ¥R RS 16 4~ .

xx10b

2x ZHU A 455- 3Bh
N7 %2 RA8873M % data N 7 SN kN, HE N 51~ xmiso 5 xmosi.
eI S s R 21 8 A~ #(mode 0).

xx11b

2x AT 44— BBh
RA8873M [ kil H 5 £t fan N\ B 28 #t =X, LA FH 1% Hi N 51 9 xmiso 5 xmosi.
e S8R E 2=A 4 AT M. (mode 1)
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XnSFCS
XSCKMoDE3) L J LI LI LI LI Lo
xscknmobeoy LI LT LT LI LTLILILIL_

XMOS|
XMISO
16-4 : Mode 0 and Mode 3 Protocol
e BT —e— 24T/32T — +e— 8T —»e—8T —
XnSFCS |
xsck  __MNATUTNAI. BRI |
XMOSI >< 03h Addr [23.07 ><
| . Addr[31:0] | |
XMISO s 5 « DO D1 X D2

If REG[E7h] Bit 5 set to 0, Then Addr state will be 24T
If REG[E7h] Bit 5 set to 1, Then Addr state will be 32T

B 16-5: Normal Read Command

RAIO TECHNOLOGY INC. 135/239 www.raio.com.tw



RAIO’ RA8873ML4N

Character/Graphic TFT LCD Controller

e 8T —»e—24T/32T 8T —wie—8T —+ 5
XnSFCS ,
XSCK . . i
XMOSI >< OBh Addr [23:07 >< Dummy
| Addr[31:0]
XMISO : : : DO > D1

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 —e24T/32T— 8T — 4T [4T (4T (4T

XnSFCS | |
XSCK NEERERERERE R UL

UM
XMOSI >< 3Bh >< Addr [23:0]7 >§<Dummy /ra_\w,@@z\@
| 0 O

TAdAr[3T:0] | -
xmiso : OO

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

4

SFDI (/B6)(E0(B2(ED)

If REG[B7h] Bit5 setting 1, Then Addr | i
state will be 32T sFpo (BT B5 B3 B1)

B 16-7 : Dual Output Read Command Mode 0
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COMMAND ADDRESS DUMMY Do D1~Dn-1 Dn
= BEh
— 8T —mt‘IZT/‘IST

xSk lﬂﬂ _____ UL FUUUUUUUUULL.. LT
wiosl 7®-BHOBD - HLOBACTOEHED - BBHED
o BB COOTOBOIEOD BB

3129

XnSFCS T B

If REG[E7h] Bit & setting 0, Then Addr state will be 12T
If REG[E7h] Bit5 setting 1, Then Addr state will be 16T

B 16-8: Dual — 1 Read (Reg need to modify)
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16.3.1 AMEBEITFERROM
RA8873M 4 i S FFEE AN 7 1F ROM, 7] LK 2 #0745 5 N R W A7 . 1T RA8873M FHe A4 1l 7 ROM
PSR GT21L16TW/GT21H16T1W, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z,
5 GT30L32S4W/GT30H32S4W, X745 T 16X16. 24X24. 32X32 5AGE T TR/ RN

AN FRASAE T 3 AR IL 70, 1 byte/2bytes/dbytes FIZhS 75, B UWIT:

1byte F£Ffi%— ASCII code for all Character ROMs.

2~4bytes JuhS—4 GT30L24M1Z 1) GB18030 HI4mhd /5 7.

2bytes F1Fib+2bytes & 51— HAH GT30L16U2W 1) Uni-code ff1H .
HE P K SN 2bytes.

Ao N ==

FEAS AN 77 ROM B, i FH 3 15 S0 208 T gm0 o T o T VR4 i) 745 18 5 7 R0t B 5 3%, 15
HEES AR

B GT30L16U2W #its 15, uni-code F4Fhd 5 £ 5140 2% “ZFindex Table” kit % ROM )74tk
WS %\ UNI-CODE () 747 H v 00A1h~33D5h 5% E76Ch~FFE5h, X & —AMERIR 1) 4 id vl
Fl, 2GS 2bytes 74784 (high byte first) skZ2% 3| “ZFindex table” Jfit ¥ fishhl. H&
UNICODE #ifidyu [l R & ENAF 5. KT HEIEHU, 1§2% GT30L16U2W kg 15.

72 RAE 8 ) GT30L16U2W H-4 A\ UNI-CODE “F45H% (00A2), K A 75 El A 7E 00A1h~33D5h
2 i), %RJ5 MPU %215 NESME 2 bytes PLfEZE 5] ZFindex table % RA8873M i HLifi S it 7 7 ik

1st Byte 00h

|

2nd Byte A2h

3rd Byte 00h ZFindex MSB

|

4th Byte 01h ZFindex LSB

B 16-9 : Uni-Code Zfindex

RA8873M HAMBTFF ROM A Lk g7 as, IX T AR AL I 7 LU B LR 77 & 40 ROM
RIS P . BANSCF IR PR 0 1
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RA8873ML4N

16.3.2

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

Serial flash
controller REG [B7h]

}

Serial flash
controller REG [BBh]

Source address
REG [BCh]~[BFh]

Font control
Register 0 [CCh

J

Font control
Register 1 [CDh

GT Character ROM
Select REG [CEh

.

}

GT Character
control REG [CFh]

GT Character
control REG [04h]

Not Full

Write Font Code

Character finish

finish

No finish

16-10 : External Character ROM Programming Procedure

SHERERATHHRROM

AR INAF/ROM B DL A RS SR, A2 ik o] DAZE R A5 X 48 ] DMA (Direct Memory Access)f7-Hi
HATINAZ/IROM AT DL 4E & DMA ZhAEE KR, 1M N AZ/ROM BT #E 0N K& A7 Ak . B 4T IN/7/ROM’s

Py 75 Qb iR Buffer RAM A% X — 2. [N47/ROM [EEA% Ll T

8bpp data
Addr | Bit15 | Bit14 [ Bit13 [ Bit12 | Bit11 | Bit10 | Bit9 [ Bit8 [ Addr [ Bit7 | Bit6 | Bit5 | Bit4 [ Bit3 | Bit2 | Bitl | Bit0
0001h | Ry R.° R,® G/’ G G | By | B [0000h | R’ | R | R | Go” | G | G | By | By
0003h | R4’ R3° Ry Gs' Gy’ Gy | B | B [0002h | R | R | R | G | GF | G | B | BY
0005h | Ry Rs Rs Gs' Gs’ Gs | Bs | By |0004h | R/ | RS [ RS | G | G° | G | BY | BS
0007h | R, R;° R, G, G G | B | B [ 0006h | R’ | Re | Re | Gs' | G | Gs | Bs | Be
0009h | Ro Rg° Ry’ Go’ [N Ge | Bs' | B | 0008h | Ry’ | Re | Re | G | G | Gs | Bs | Bg
000Bh | Rit" | Rit® [ Rit® | Gi" | Gu® [ Gi® [ Bio' | Bio | 000Ah | Rio” [ Rioo | Rio’ [ Gio’ | Gio” | Gio” | Bxo’ | Bio®

16bpp data
Addr | Bit15 [ Bit14 [ Bit13 [ Bit12 | Bit11 | Bit10 | Bit9 [ Bit8 | Addr [ Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | R¢ Ro° Ro’ Ro’ Ry’ Gy | G | Gy [ 0000nh | Go* | Go° | G | B’ | B’ | B | By | By
0003h | R R.° R,® R, R’ G/ | G° | G2 |0002h | G* | G° | Gy B,/ | B | B | B | B®
0005h | R, R, R, R, R, G’ | G° [ G° [0004h | G | G| GZ | B | B | B | BY | BY
0007h | R4 Rs° Rs Rs' Rs Gy | G | G [o0006h | G | G° | G | B | B | B | Bs | Bs
0009h | R. R Ry’ R, Ry G/ | G° | G2 [o0008h | G | G | G, B,/ | B | BY | B | BS
000Bh | R’ Rs Ry’ Rs" R Gs | G | Gs | 000Ah | G5 | Gs° | G&° | Bs | B | B | Bs | Bs

24bpp
Addr | Bit15 | Bit14 [ Bit13 [ Bit12 | Bit11 | Bit10 | Bit9 [ Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | Go’ Gy’ Gy Go' Go’ Gy | Go | G | 0000nh | By | B | Bo | Boo | Boo | Bo® | By | B
0003h | By B° B, B, B, B, By | By’ | 0002h | Ry’ | R | R | Ro | R’ | Ro Ro | Ry
0005h | Ry R R R R’ R | R [ R |o0004h | G/ [ G° | G° | G* | G° | G4 G, | G’
0007h | G’ G G, [ G’ G’ | G | GYZ [oooeh | B | BY | BY | B | B | B | By | BY
0009h | By’ By’ Bs’ B, Bs® B By | B | 0008h | R | R° | R | RS | RS | Ry R, | RY
000Bh | Ry R’ Ry Ry Rs R | Rs' | Ry [000Ah | G | G | G° | G5* | G5° | G | G’ | Gs'
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DMA $i (it fa FHI 2 7T DL (4 B B 5% 18 KB BR SR R A7 . /£ RA8873M ' DMA [ — Il &
HRERIIINAF/ROM. Xf T DMA A P AL ik Bt 77 50, linear #3015 block 15X, X 7T A3 LAl i & AR 4
LA ERE . T DMA {214 H BRAE SR NI TARE LN, LB M75758—4 byte —/> byte FIK %
P HAMINAZ/ROM AR5 B B R A . /£ DMA SEifEi4 )5, RA88B73M 2 Hi—A> by AR M = % Ui o
KT VEMIRAE, HSHE THET,

16.3.3 &MHATHEZEANFFRIMEETHIEROM
DMA linear 3 4% {f FIZEHS 5 AT N A7 [FICGRAM f&i%45Buffer RAM, Tl I A & 111 A (0 R 00 A8 E A2
8bpp, 2% @ 16-11.

Serial Flash Buffer RAM

H 16-11

16.3.4 XHEXTFTHEZENFEFIRIMTSBTHIEROM
(X ke X 1) BB PN A7 A B R 0 T AL IR R T s, XN AL B ) B A BT 2 DL Pixel N3EA AL, iE
22 N AR PR
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Serial Flash Buffer RAM

16-12 : DMA Function

( START ]

4 L

DA serial flash address Color depth

REG [BCh]~[BFh] REG[SERIBIt[1.0]
! {

DA serial flash address Linear ar Block Mode
REG [BChI~-[BFh] REG[SEhIEItZ]
serial flash image Serial flash control REG

Wiidth REG [CAR]-[CEh] [E7h]

destination address DMA Enable REG [BE&h]
REG [S0h]~-[52h] Bit[0] = 1

Crestination images
width REG [54h]~[55h]

= = J’ Check REG [EE&h]
Destination X% REG .
[COh]~[Z3h] Bit[0]
DA process width high
[CBR]~[Con] [ END J

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

REG[03h] Bit[7] = 0

START ! !
¢ Color depth Wyrite Clear Interrupt
DIVIA serial flash address REG[SER]BIt1:0] REG [0Ch] Bit[2] = 1
REG [BChl~[BFh] - l‘ l
L Linear or Block Mode END J
DriA serial flash address REGISENIBIT2]
REG [BCh~[BFh] J‘
Seral flash control REG
‘ [BTH]
seral flash image
wiidth REG [CAh]~[CBh] l’
# Interrupt Enable
destination address RES{UBNIBIT[ 2] =1
REG [S0h]~[23h] l’
¢ REZ [BGh] Bit[0] = 1
Destination image
width REG [54h]~[55h]
L b4
Destination XY REG
[COR]~[C3h] heck Hardware interrup
REG[0O3h] Hardware
¢ 0 Bit[7] Interrupt
DA process width high :
[C6h]~[69h] 0 Active low
| Active high

16-14 : DMA Enable Procedure — Check Hardware Interrupt - 1
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RAIO"

REG[03h] Bit[7] = 1

START it v
¢ Color depth Wirite Clear Interrupt
DMA serial flash address REG[SER]BIt[1:0] REG [0Ch] Bit[2] = 1
REG [BChl~[BFh] - l‘ J‘
1‘ Linear ar Block Mode END J
DkA serial flash address RECGISENSIT]
REG [BCh]l~[BFh] J’
Serial flash control REG
! [B7h
serial flash image
Wiidth REG [CAh]~[CZEh] i’
L Interrupt Enable
destination address REC DEMEHAT =
REG [50h]-[53h] J‘
L REG [B6h] Bit[0] = 1
Destination imadge
width REG [S4h]~[55h]
¢ ¥
Destination X% REG
[COh]~[C3h] heck Hardware interrup
REG[O3h] Hardware
¢ Bit[7] Interrupt
DA process width high -
[CBh]~[C9h] 0 Active low
| Active high

B 16-15: DMA Enable Procedure —Check Hardware Interrupt - 2
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16.4 1IC Master H.Jj5

IIC Master & XX M B ATH 0, XIRHERIA A N ik 5B EdE. H30F 100K bps 5 400K bps
B, T2 IIC Master XSCL i# & A=

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

2445 4ni XSCL 72 100 KHz 3 H. CCLK J& 100 MHz, 84 pre-scalar (REG[E5h] & REG[E6N]) 24214
h 200. {E Master 5 Slave [al % &5 2 24 XSCL ik 221, DL Bytes N#fL, A% byte =2
8-bit, XffE4~ XSDA bit #8A FHXT R —A XSCL, I BALHN th MSB JFahft4i, £ byte JFHI&A —
/™ acknowledge bit f£i%. 44 bit #827E XSCL Jyimy - SER AL #E, (At XSDA R BefE XSCL K HL i) A8
k., I H XSDA ZI7E XSCL Ny B-Fi 2 A e AL o

—/MRAEA T N1C TP CEA 4 A B A AL Ak
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 A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

E 16-16
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%l 1. 5 1Byte BUERIBE I

Enable 12CM Enable
REG[01h] Bit 2

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

. J
(" l ™\
Enable 12CM Interrupt
REG[0Bh] Bit 5 NACK
L ) —— Read Received acknowledge from slave
l REG[EAhN] Bit 7
4 N\
Set prescale registers to specify XSCL rate - N

REG[ESh] & REG[E6N] Write Date to Transmit Register

~ d REG[E7h]
l - J
4 N\ l
Write slave address and wr bit to P N
Transmit Register .
REG[E7h] Generate write command and stop command
N J REG[E9h] Bit 4 & Bit 6
i \ J
4 N\

iGenerate start command and write command
REG[ESh] Bit 7 & Bit 4

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

Finish

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

Example : Write a byte OxB4 to slave and slave address is 0x01

16-18 : Waveform for Write 1 Byte Data to Slave
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Bl 2. ME FiE 1 Byte $(3E

Enable 12CM Enable
REG[01h] Bit 2

Wait for interrupt or
Transmitting in processing

N J REG[EAhN] Bit 1
4 l N\
Enable I2CM Interrupt
REG[OBh] Bit 5 NACK
L ) —— Read Received acknowledge from slave
1 REG[EAh] Bit 7
4 1\

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 1\

Write slave address and rd bit to
Transmit Register
REG[E7h]

A J

'

( N\

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

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

| I2CM Master Received Register
REG[E8h]

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

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

16-20 : Waveform for Read 1 Byte Data from Slave
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17. B#fHH (Key-Scan Unit)
SR AR T O BRSO AE P 2 R B OR DI 4 2 o IX A ThRE W] LA AL s B N, [ 17-1 &2
AN B A (R B N FH FEL PR . RABBTIMIN R MW AN HLER 7oK, LA 7EKIN[4:0] N EhififH.

wif LT T

KN4 TTTTTT T ITTTrCT1Ct
| KIN3
| KIN2
o KIN1
:KlNO

RA8873M

KOUTO D 4

y W N

KOUT1 ) AR g

y Y W N

KouT2 N W W

y Y Y W N

KouT3 ) [ A B 4

h

17-1: Key-Pad Application

17.1  BEHEFHEES R
RAB873M A 414142 i 42 (15 15

% S Fr 5x5 AR

Key-Scan EA Al 2740 A2 5 BRI [H]

AT (KA B (]

BESES ATlINE!S

TR FRIN A% 2 AN bl ER B 3 MR (H2 3 1B A Re 2 907 HE1)
5. WA BRI R 4R

o bd =

KSCR ZHEIMIPIRE AT 48, RADEAF WAL T M IIRIEIRES, WIPUERS 1] BORERR |
R KL . AT A 1AL T, A AT L& APk, 72 KSCR2 bit1~0 203 H A%~ izt & H .
SR 2 AT LB L B2 KSDR 38 #28E .

YE : “Normal key” f&7E LABUFERT (B 5tk A B KN AR 0% T 81T 8. “Long Key” TIJ& 7E K 2 B
FEJE R A AR SR 0% 88T 8. S6774E "Normal Key" 427724 “Long Key”, A I 7E3 N ] |
TES .

# 17-1 27E "Nnomal Key” TS SEEB AR FERIXT N, 3% R I BEEE D 2 4 /7 7E KSDRO~2. W15 2 K i (7]
YR sk, MRS "Long Key”, 1AL R 17-2,

RAIO TECHNOLOGY INC. 147/239 www.raio.com.tw



RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

2 17-1: Key Code Mapping 3 (Normal Key)
KinO | Kin1 | Kin2 | Kin3 | Kin4
KoutO [ 00h | 01h | 02h | 03h | 04h
Kout1 | 10h | 11h | 12h | 13h | 14h
Kout2 [ 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

2 17-2: Key Code Mapping 3 (Long Key)
Kin0 | Kin1 | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Kout1 | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | A1h | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | C1h | C2h | C3h | C4h

MR 2N, BE2H SRS KSDRO, KSDR1 5 KSDR2 =/NEfES M, yE AL T
St A R E UL S A oL, 1S EInTLoe, 1S AT
76 AH [R5} (] 3% T #8265 0x34, 0x00 and 0x22, 7F KSDRO~2 177 i F:

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

PP h B B A A F BOE A 2 I R

= 17-3 : Key-Scan Relative Registers

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

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

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

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

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

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

B AT T fE(Key-Scan), A1 R LI N 21007 A i ek 4

1) Software check method: #i# Key-scan IR ME (status), HKAF%E0& BHEAE R o
2) Hardware check method: i Wi RIS RIS A &ML T .
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HOEVOETPITERE (INTEN bit[3]) 1, IAF A A% T pte™ A bk, 4 Pk~ Er, Key-scan
FRRASHERR (bit[3] of INTF) KKy 1, Toil il TR 7535, 4 & (2 SR IBUHERD I 6 25 B b IR S e,
M BLE BAN 2 7 A T

b4k, RAB873M 144 HLME A T L F#“Key-stroke wakeup ", £ W8 58 M a AT AR 4 B i i 15 w] DAKE
RA8873M HiBEHRAE A it . Oy 1A Fnme i A, MPU W] DUE L B2 P 250 i) RAB873M 1 i 7 75 7
*.

PAE R B G2 A7 e A e B A I A R

1. B3k

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

|
v

Check REG[OChH]
Ba=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. HEEITE

l

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

Enable KS INT Mask
(REG[OBH] B2 = 1)

I Ext.INT Event

Check K3 status
(REG[OCH B3 =7)

Other INT Functions

Read Key Fress Mumber

Read Key

REG[FDh],REGIFER] REG[FFh]

Code

Other Functions

l

Execute Functions

l

Clear K3 status
REG[OCh] B3

ISR Termination

17-3 : Key-Scan for Hardware Interrupt

17.2  [R#l

RO

R1
Row# (KOUT#H)

R2

R3

Column# (KIN#)
E cC1 cz C3 C4
01h ] 02h | 03h | O4h
10h |{11h @ 13h | 14h
20h | 21h | 22h | 23h | 24h
30h | 31h @@ 34h
17-4

AR 3 NEEELL 907 U7 UK, AL IR A1t o €54 e

el

AR KIAT N
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18. 44 HAE

RA8873M A AR, — MR MRS, H—MREHIRES. BULEER I URFE R, K
T HEH B/ N R ZE K8 Normal. Suspend. Standby. Sleep. 7£ NI 1) AR 78 & S N A i 2 o
ZE RAB873M #E NG r N, RA8873M i LCD # M A5, Kbt N4 BCHT, F5 e ik &
i %t LCD #ibu i display off B¢ power off FI&I{E, Ll LCD Hibifik.

18.1 —fiRZ
18.1.1  FRAEAER
A AR CPLL. MPLL. SPLL ¥5E &g fras . AL # A Z55 4y PLL SFAEE, X4
D% I 22 A7 4% 01h bit[7]45 501 PLL #1382 B A2 €

18.2 A HIRE
18.2.1  HEIRMER

NHEMEIRE, PrARER(RGE, N, AER) REHR ik,
EN HERIAR 20 R F

o oA A OY BRI

i PN HBLECIRES (B8 %4745 DFh bit[7]5 1).

iii. ~ Buffer RAM 2z H3ljiE A\ power down #52x0EL HIRIHE A, X 2 RIEZFES EOh bit7 BikE
(# EOh bit [7] 5 0, |7t RA8873M Hf A4 iU, Buffer RAM 2> power down; #s2E
EOh bit 7 v 1, 7F RA8873M i N4 HiIBzUHY, Buffer RAM 23t N H 3l . )

iv.  PIESHERHENMEIRAEZL (sleep state).

V.  EEREN SR S A

vi. Pl RGNEH CPLL 4l A OSC.

vii.  WIE MPU B 02385080, 4 RA8873M £ OSC, I MPU I/F 247800, HA
RA8873M A £xf5 1k OSC.

viii.  KHIFTA PLL 1 #i5(CPLL/SPLL/MPLL).

ix. fEHEREIREZERN power saving £z, I HAERFAAERN 1, XFER] LA RA8873M L& i
A 1AL

L NE BB AN RS, TR RAEEZ .

[en] SR A R 20 PR A T
i. = I power saving state (¥ & DFh bit[7] as 0).
i, WURAEREIRAL IS OSC #fs ik 17, WA ZiE E AE OSC.
ii. VI RGH% N OSC.
iv. [EIEFrE R PLL (CPLL/SPLL/MPLL).
v, UMERPTA IR (R AR WAAPE. HRIE) A PLL 5%,
vi. ([ E SRS A 851 power saving bit I H 454 bit 284 0.
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18.2.2 RHRAES
FERIRAE I (suspend mode) 2N, ARG, WAAMR . FHHRKG SFIE, I IR 24U
#:3) OSC 4% .
BEARIRB AR P TR T

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

viii.

R4 OSC M B2 & i& 1) Buffer RAM Jll 7% .
W44 LR AN suspend mode.

BEAN R (B2 DFh bit[7] 4 1).

P L R E ARG (suspend state).

HZh 2 Re I

B2V KRG0S N AESI#E H PLL %5 OSC.
H 22 RE R GARK

{7+ OSC 47

KHAFTA M PLL HJE (CPLL/SPLL/MPLL).
i R A RS A7 251 power saving bit Jf HEERF48 4 1, XA LLifff RA8873M & HEANE H
B

P HANERRAXEF RS, EMRED SR EZN.

[m] 3 A 2P 20 B A T

i.
.
iii.
iv.
V.

vi.

B2 JF power saving state (% DFh bit[7] as 0).

IR ERIREE A OSC #ifs 1k 7, L2 ZEEHE OSC.

Vi Z4uh0i%H OSC.

A & & § PLL (CPLL/SPLL/MPLL).

VI A P (RG%. WARIIE .. FHIE) A PLL i,
15 F B K6 2R A 2247 25 14 power saving bit 3 HL254% bit 285 0.

18.2.3 Standby Mode
BN standby #A )5, RGMNFE SEMMEE SR, AR 2 4k%:H MPLL clock #24t.
HEN standby 5P IR I T

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

viii.

wE A AN standby B0,

BN L (€ DFh bit[7] as 1).

PN B L E N standby #53

ARREAANA .

Vit Z4u8%h OSC, I H4ERe 475015 2 tH MPLL clock #2t.

{5 OSC 47 .

YERRATA 1) PLL 7EShEIRZS DME PR [ 5 .

fo & R AR A7 45 (1 power saving bit Jf HAEAFAE 4 1, XA LLHf R RA8873M L& NE HY
B

E EANEERAXERARANSES, EAREBIRTEAIEEZN.
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[ S BR A 2 A2 SR An R
i. = power saving state (% DFh bit[7] as 0).
i.  UIARGHR SHEMHR) PLL R,
ii. AR EIRESEFAT power saving bit I HZ£F bit 284 0.

18.3 MR L ER

Iltem | Normal State Power Saving State
Normal mode Standby mode Suspend mode Sleep mode
Serial Parallel Serial Parallel Serial
PLL enable Parallel MPU MPU MPU MPU MPU MPU
MCLK | MPLL clock MPLL clock ';"lz('gl'; 0sC 0sC stop stop
CCLK CPLL clock OSC OSC stop OSC stop OSsC
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
153/239 www.raio.com.tw
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19. A7 VLA
7ERA8873MIF) F: F i 424t 4 FERI W, WHANESH £ 19-1, 1MTRABB7IMZEAT 3% 11155 wh /&3 it ix
LeR 2 RN . RABBTIMAL B — ANIRSZEAF d 5VF 2 MR 2 GA7 s . RASZEAT # i LOZ i IR 2S5 U ok 3¢
O, HARE R . Mg %78 L& “Command Write” A5 “Data Write” J& #i sz hil4a K
B HIThEE . “Command Write” $5 5E 2247 25 UMbk (register number), $%% “Data Write” J& 3l v] LUK EdE
BNGAREE T BRI E R AF SRR, T iEEse % “Command Write” JA 1, 285 FfliH “Data
read” JiHIREEIESE . “Command Write” 2 B 22 A7 dxHilil, “Data Read” N2 i35 HUE A7 09 .

Z 19-1: Host Cycle Type

MPU_8080 MPU_6800
Cycle Type XnCS | XAO0 [xnRrRD 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.

N )R A A IR, AN G AR RS LT ER R A d AR S . AR R E BN 8-bit, X
o AERAF 2SR B Th 2 TR R BOMME S5 B .
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

19.1 REEHF 5

Status Register (STSR)

Bit Description Default Access

FE AT Write FIFO full
0: WN1F Write FIFO &4 full,
7 1: NAE Write FIFO £ full. 0 RO
HAETENAE Write FIFO ¥4 full &ML T, MPU A LIS F—4
F UGN FE Write FIFO empty

0: W1 Write FIFO ¥4 empty.

6 1: NAE Write FIFO 5 empty. 1 RO
N 17 Write FIFO & empty i, MPU AT LL'S5 N 8bpp %14 64 4%
= 16bpp £diE 32 ME FE Bk 24bpp £idE 16 MEER .

FE U AT Read FIFO full

0: N7 Read FIFO %4 full,

5 1: 1% Read FIFO 4 full. 0 RO
2N 1E Read FIFO 2 full i, MPU ] LUz X 8bpp #i#k 64 ME %
8 16bpp i 32 ME 2k 24bpp i 8 MEE.
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Bit Description Default Access
AN TE Read FIFO empty
4 0: W7 Read FIFO %1 empty. 1 RO

1: W% Read FIFO # empty.

Core task is busy (fontwr_busy)

SEHEEAR N T LR AZ O R A

BTE. JUA5I%. DMA, LS5 ANEEES .
0: 155 7€ BRELA & -

10 ARSI R,

3 2 E VI 5 BT AR S SR A OGO I, A 0 RO
fifil\ RA8873M 2N H .

2 BTE. JUT51% ., DMA tr] LA & L Dh REA S i dh . e
BT, AR SO . ATIIEE . FAFIRIRE . AT
SO BRO5XFIEE R ER, #4JUhL core_busy
(fontwr_busy) X4 bit 4 0.

Buffer RAM ready for access

0: Buffer RAM i& & #E # - 4 47 5 o

2 1: Buffer RAM ©.4 1] LAY A7 HL 0 RO
FEAR IR A X AL RPIRES A/, #4156 %€ “bfr_initdone”
KA1,

Operation mode status

0: Normal #:1F.

1: Inhibit 1.

1 Inhibit #:E# < RA8873M P8 IETEHEAT P38 5 A7 52 FFHL iR 5L 0 RO
FeREN T AT

e R, A S 4ERFTE 1 B3 PLL S gifs k. prblx /s
bit 5 REG([DFh]bit[7]) £ — s i[RI ] 22

Interrupt pin state

0 0: WAHWI™4. 0 RO
10 He A

2t . “RO” means read only.
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19.2 ICHSEFE

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit

REG[00h] Software Reset Register (SRR)

Description

Default

Access

7-5

NA

06h

RO

4-2

NA

05h

RO

1

NA

1

RO

Software Reset

0: Normal #1F .

1: Software Reset.

Software Reset A& NERIIREN., BT HRAAFERASTE
BRI BT CAFITA R A 22 A7 4% W] LA IME AR B I IRAE . FH 2
A I A DA E AR 2 TR RS

YE 1 IX bit 7E reset SERUG 23 H Bk E iR .

woO

Warning condition flag

0: WAHEGME,

10 B

BRI B 7 REG[E4h] bit 3.

RO

REG[01h] Chip Configuration Register (CCR)

Bit

Description

Default

Access

Reconfigure PLL frequency

XFIZA bit 5“1 A] LUE Hr i€ PLL $1%

3

a. HIEHFEES PLL MX28, PLL S A oD o, (EH
B IXA bit BE N 1, PLLSFE A 2%

b. i # 0] A EL (R )X A bit LUATHE RG2S 4 V) H|
PLL i, "1"3R PLL $ii% C 2t 48 F H U1k .

RW

Mask XnWAIT on XnCS deassert

0: No mask

XnWAIT Rig7E XnCS assert /deassert {115, HERN
TEAR ) XnWAIT =4ERF assert, JF HULI oy T —ML's A
. i MPU AR B (1 A BGVELE XnWAIT DR/, 25978
JIILLAE A RABBT3M SERITE, A4 M & Rz #) XnWAIT
HIERL, IF HAE XnWAIT Sy P A BEHEAT T — IR HIAFEI

1: Mask

24 XnCS it i 53 XnWAIT 2 iedst, Kl MPU i H b 425
FEIE XnWAIT 2k B 3h B IE K 3 o

RW

Key-Scan Enable/Disable

. Akéb
0- Z~Heo

1. $RE.

RW
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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.

FCE AR R TFT fath 51 g e v GPIO S5 st ke Key.

IIC master Interface Enable/Disable

0: %8¢ (GPIO function)s.

1: #HE (IIC master function).

IIC master 5 XKIN[0] & XKOUTI[0] 5|3t =.

XA bit # Key-Scan #ifg bit FA S = 5, Hb)ifuiin R
[IC master 5 Key-Scan [AJIf # e, 4 XKIN[0] /XKOUTI[O0]
Ko IC MIhhe, ETHER XKIN XKOUT 5 I 2= 4 £
Key-scan It .

Serial Flash or SPI Interface Enable/Disable

1 0: 254 (GPIO function)s. 0 RwW
1: #(fHE (SPI master function).
Host Data Bus Width Selection
0: 8-bit =k a2k .

0 1: 16-bit T4 HE 0 RW
A Serial host I/F 1% 45 B 7E T WL 7 1 #8 4F FEL A
RA8873M H 22 ix A~ bit 9 0, I H R fuvF 8-bit 92 I AFHL

4-3 01b RW

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

Host Read/Write image Data Format

MPU &3 A7 12 5 Hidia g oK

Oxb:E#EE N, W LMEAR L T:
1. 8 bits MPU I/F
2. 16 bits MPU I/F with 8bpp data mode 1 & 2

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

10b: XHAFEEEIE B Bk high byte(t 16 bit MPU I/F 15 FH 1 /&
8-bpp data mode 1 %+ ).

11b: XHEECEIE 57 il high byte(21 16 bit MPU I/F fd ] 24-bpp
data mode 2).

Host Read Memory Direction (Only for Graphic Mode)
00b: ZE>H A E>TF.

01b: ik AJs L>F.

10b: E>F AR5 A->%

11b: N> F e >4

WHR R B W e A2 linear - 1A% = B bit 7] 2085
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Bit Description Default Access

3 NA 0 RO
Host Write Memory Direction (Only for Graphic Mode)
00b: >4 #J5 L->F. (Original).

01b: >4 %) LK. (Horizontal flip).

2-1 0 RwW
10b: E>F #RJ5 A ->4i. (Rotate right 90° & Horizontal flip).
11b: > 5 A->4. (Rotate left 90°).
W R B BOE 2 2 VE AR, U bit W] 28 .
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: AN7%Z de-bounce. 0 RW
1: #(AE de-bounce (1024 OSC clock).

External interrupt input (XPS[0] pin) trigger type
00 :fIAEN i %

5>-4 01 NI LAk 00b RW
10 s AEAL Al o
1M ETHAG R .
3 NA 0 RwW
Text Mode Enable

0: EIEH.

1 R

TE B E XA bit Z /i, UAUSEHE core task busy & 75 IEFET- iR 5L
BB, I core task busy F&ARASZEIFRE .

WRAE linear FHEREAT, XA bit 45244 0.

Memory port Read/Write Destination Selection

00b: ##% Buffer RAM &y image/pattern/{ffi 1 & EH 1T # R EHE S
ANHH, ¥F Read-modify-Write.

Olb: #%# RGB f4ff) Gamma table N5 AN H . SANEEHIHS
/& 256 bytes. i1 FH 3 75 245 2 77 225 A\ 1Y) gamma table %A J5 Fi%
1-0 45 N\ 256 bytes. 0 RW
10b : EIEEHRINAF (R AEHESZ low 8-bit MPU %id, Zful—%
ZAEREIBIEILS), A EF Graphic Cursor WZEELEINRE. KK
JARNAEE S 4 METE ARt e . B— AR
128x16 bits. i Fi # {ff F ¥ i {6k 5 ZE 48 52 5 N H 454 graphic
cursor , RJ5 %L 256 bytes.
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Bit Description Default Access
11b : ARG, X2 64x12 bits ) SRAM. F°A MPU k5
\ 8bit, K AEBE B S NI, A7 low 4 bit B 245155 X RAM.
ANSCRFR O A AR . 31 TR EE LSS 128 bytes.

REG[04h] Memory Data Read/Write Port (MRWDP)
Bit Description Default Access

Write Function : Memory Write Data
Data to write in memory corresponding to the setting of

REG[03h][1:0]. 7E KEHIEHIZFATT, FLMEHESEIRE N .
X

a. Image data in Buffer RAM: Z5 MPU I/F % & ¥ 2 N 8/16-bit,
A PATEE E 80 RIW image s . 650E X i B
RS B K BOE -

b. Pattern data for BTE operation in Buffer RAM: &% MPU
I/F % JEVE )y 8/16-bit, AT LA E £ %% R/W image ##it& (.
FEBE X PAsE 2 i B R 5 R B IR B0E o AR & HAR R AT A &
TR M AZ e 1B N 8x8 5L 16x16 153 .

c. User-characters in Buffer RAM: &% MPU I/F %% 5 E N
8/16-bit, TJ L& T R/W image ¥t . I HCEE N
linear #ix.

d. Character code: HAEH:52 MPU &1 low 8-bit, i 1 24
THAAHET TR HRTFHHS N 2byes , NI5EHIA high bytes.
7.0 el BT A, Fi5<8000h A M Fi5>=8000h KN4 RW
Fo

e. Gamma table data: REEE:S2 MPU $3& K] low 8-bit. 13 &
7% E “Select Gamma table ([3Ch] Bit6-5)" K i B I &5 (1
Gamma table’s Hihi- i1 348, S35 A REFFURIEAT S5 NIIBE. (4
FHMiZE N 256 bytes HidE I N 7

f. Graphic Cursor RAM data: HfE#:52 MPU [ low 8-bit %4 .
L% E “Select Graphic Cursor sets” 221745 AT 4 Graphic
Cursor RAM HutibiH4#s, A5 FHEH T ANMshiE.

g. Color palette RAM data: R {g#:52 MPU S A1) low 8-bit %
Pi. ffHEHIEWBAER%T Color palette RAM (64x12) #E4:5 T 128
byte M%E, I HAES NI HE hARE ez A7 2 bk

Read Function : Memory Read Data

LI N AR DhRe, B E REGIO3N][1:0], 45 B FH i 4k
BRI RE, D0 A K R I ) BE SRR R

YEL : WIRAE read BRI [F (L E SR, AREE A0 E R H 2
9, DR U B A S SR 1 R T s B P B N
B EFN . B bR A7 S T R N AP A S RF LU B
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Bit Description Default Access

YE2 . AREIRIIEE, SR L. 4 bytes HUAIEHER .

YE3 . WA R S N AR L, (B 2 AT A S HL
PEF) SRAM , JSAfE & M iZ A RA8873M (] core task
busy JEFRE R NN EDIRAS, #5 9IH E AT AT A

19.3 PLLASZ 3

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

SCLK extra divider
xx1b: [ 16,

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

100b: % 4.

110b: Fk 8.

SCLK PLLDIVK][1:0]
SCLK PLL #yH B4R
o1 00b: Bx 1. 2 RW
01b: B 2.

10b: % 4.

11b: [ 8.
SCLK PLLDIVM

PCLK PLL Pre-driver parameter.

0 0 RW
Ob: Bx 1.
1b: B 2.
REG[06h] SCLK PLL Control Register 2 (PPLLC2)
Bit Description Default Access
7-6 NA 0 RO
5.0 SCLK PLLDIVN[5:0] 17h RW

SCLK PLL ¥iANZ%, BEHMA%ZAE 1~63.  (Kofl 0 25 1-11).
*PCLK is used by panel’s scan clock and derived from SCLK.
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REG[07h] MCLK PLL Control Register 1 (MPLLC1)

Bit Description Default Access
7-3 NA 0 RO
MCLK PLLDIVK]1:0]
PCLK PLL Output divider
-1 00b: f& 1. 1 RW
01b: f 2.
10b: % 4.
11b: % 8.
MCLK PLLDIVM
0 MCLK PLL Pre-driver parameter. 0 RW
Ob: B& 1.
1b: [ 2.
REG[08h] MCLK PLL Control Register 2 (MPLLC2)
Bit Description Default Access
7-6 NA 0 RO
5.0 MCLK PLLDIVNI[5:0] ) 1Dh RW
MCLK PLLEIAZ 3, HMAZAE 1~63.  (BUE 0 245 1E ).
*MCLK is used by Buffer RAM’s clock
REG[09h] CCLK PLL Control Register 1 (SPLLC1)
Bit Description Default Access
7-3 NA 0 RO
CCLK PLLDIVK][1:0]
CCLK PLL iy Hi BrAf
21 00b: fg 1. 5 RW
01b: f 2.
10b: [% 4.
11b: & 8.
CCLK PLLDIVM
0 CCLK PLL Pre-driver parameter. 0 RW
Ob: B& 1.
1b: & 2.
REG[0Ah] CCLK PLL Control Register 2 (SPLLC2)
Bit Description Default Access
7-6 NA 0 RO
5.0 CCLK PLLDIVN[?:O] ) . ) 2Ah RW
CCLK PLLAIAZ ¥, BERIZAE 1~63.  (BE 0 242 1E11).

*CCLK is used by core’s clock
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RABB73M (5% 2 1 OSC J 4 i) xCLK PLL HUB A=, FTH I A2 6 R O 152
(Fi% oo Jx (PLLDIVN +1)

PLLDIVK
2)(

XCLK =
=

1. % REG[05h]~REG[OAn]#: 352, R4 f & B iZ B AF PLL fiAase, X ANHE] lock time (< 30us).
2. I OSC S (Fin) L JifF & N R 1)YEHE, HH PLLDIVM 5 Fiy HE a0 F:

10MHz < Fin <15MHz

&
10MH232PE%340MHz
Fin
3. 1431 51U FUCO = g x (PLLDIVN +1) 05135 50K F 250 bz, (122 B 4UM T

500MHz. #ef)ifki:
250MHz < Fvco < 500MHz

19.4 HilriEH|Z 7R

A ¢ (284728 9 “Interrupt Enable”. “Interrupt Event Flag” 5 "Mask Interrupt Flag” Z2174%.

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

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

L] *
] [ ]
L ]

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

19-1

s e

REG[0OBh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 0: ZEe. 0 RW
(HEGES

External Interrupt input (XPS[0] pin) Enable
6 0: ZA5E. 0 RW
(HEGES

IIC Master Interrupt Enable
S 0: ZEe. 0 RW
(HEGE
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Bit Description Default | Access

Vsync time base interrupt Enable Bit
0: AR,

4 1: Baeh 0 RW

This interrupt event may provide the host processor with Vsync

signal information for tearing effect.

Key Scan Interrupt Enable Bit
3 0: ZEREHIT 0 RW
(GG
Serial flash DMA Complete | Draw task finished | BTE Process
Complete etc. Interrupt Enable

0: ZEperhibn.
10 B .
PWM timer 1 Interrupt Enable Bit
1 0: ZEfer . 0 RwW
(GG
PWM timer O Interrupt Enable Bit
0 0: ZEferMT. 0 RW
10 BREH .

REGI[OCh] Interrupt Event Flag Register (INTF)
* AR R, (HREL XA AN W, A ROZE LN SPI master AR A7
) R W i bR REG[BAh].

Bit Description Default Access

Wakeup/resume Interrupt flag

Write Function = Wakeup/resume Interrupt Clear Bit
0: IahfE.

7 1: 75K Wakeup/resume 17z o 0 RwW
Read Function = Wakeup/resume Interrupt Status
0: %4 Wakeup/resume 174,

1: Wakeup/resume H =/ .

External Interrupt input (XPS[0] pin) flag

Write Function =» XPS[0] pin edge Interrupt Clear Bit
0: Tahfk.

6 1: JERk XPS[0] A bR 0 Rw
Read Function = XPS[0] pin Interrupt Status
0: B XPS[0] Hlbr=4,

1: XPS[0] H W=t .

[IC master Interrupt flag

Write Function =» IIC master Interrupt Clear Bit
0: Tahfk.
1: JE&FR IIC master F1 ¥ ifthx .
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Bit Description Default Access

Read Function = IIC master Interrupt Status
0: %4 IIC master F1lr 4

1: 1IC master 1 I¥ 7=

Vsync Time base interrupt flag

Write Function =»Vsync Interrupt Clear Bit
0: Lk,

1: JHB% vsync BTt bR .

Read Function = Vsync Interrupt Status
0: ¥%f vsync k=4 .

1. A vsync =4,

XVSync T

LCD Panel Digital Interface

xnintr /] i

MPU Interrupt active low(03h)

ﬂ 4|—L| ! Clear the interrupt , when vsync Interrupt Clear Bit = 1(Write Function)
vsync_tiag Ak

Interrupt Event Flag Register(OCh) < _>]

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: IahfE.

3 1: 5k Key Scan H1 i, 0 RW
Read Function = Key Scan Interrupt Status

0: %# Key Scan Flki=/E .

1: i Key Scan =2,

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

Write Function = Interrupt Clear Bit
0: Ezhfk.

10 VSRR BT AR

Read Function =»Interrupt Status

0: &A= 4.

10 WA,

PWM 1 timer Interrupt flag

Write Function =»Interrupt Clear Bit

0: TLanfE.
1 1: 58 PWMA HrBriess . 0 RW

Read Function =»Interrupt Status
0: ¥ PWM1 s/t

1: A PWM1 =4

PWM 0 timer Interrupt flag

Write Function =»Interrupt Clear Bit
0: IahfE.

1: ik PWMO FHITEhs .
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Bit Description Default Access

Read Function =»Interrupt Status
0: ¥ PWMO Hllri=/E
1: 47 PWMO =2k

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

o IR I BR G WTERR, 84 RA8873M AL At rhikiay MPU, T MPU 1 ANGR 2 4G 25 rh T AR
(Interrupt Flag). {H2 R R AL h W bR A #5 ki, B4 MPU ANy i, (H:2 MPU A LLZE
Ao A A e B A DAASH R v W A

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: ARBEi. 0 RW
1: FFilio

Mask External Interrupt (XPS[0] pin) Flag
6 0: ANBEiki. 0 RW
1: FFillo

Mask IIC Master Interrupt Flag
S 0: ANBEiki. 0 RW
1: FFili.

Mask Vsync time base interrupt Flag
4 0: At 0 RW
1: FFilio

Mask Key Scan Interrupt Flag
3 0: At 0 RW
10 PRl

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

0: ANBEiki.

1: FFilio

Mask PWM timer 1 Interrupt Flag

1 0: ANBEiki. 0 RW
1: FFill.

Mask PWM timer O Interrupt Flag
0 0: At 0 RW
1: FFili.
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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: ke PHERE.

10 bhr s FHERE .

* WA 1E XPDAT #i% 5 GPIO Thig, A A= .
GPIO-E[7:0] Pull- high Enable (XPDAT[12:10, 7:3])

0: e PHEERE.

10 ERiHHERE

* WA TE XPDAT & GPIO g, A A= L.
GPIO-D[7:0] Pull- high Enable (XPDATI[18, 2, 17, 16, 9, 8,
1,0])

3 0: b PHE RE. 0 RwW
10 bhr i fHERE .

* A TE XPDAT #5i3fi% GPIO Thfg, A A A L.
GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCSO0, XMISO,
XMQOSI , XSCK)

0: kHiAiPHZERE.

1: FR A ERE

XDB[15:8] Pull- high Enable

1 0: v e PHEERE. 0 RW
1: FR I EGRE

XDB[7:0] Pull- high Enable
0 0: e PHEERE. 0 RW
10 FR I EGE

REG[OFh] PDAT for PIO/Key Function Select Register (PSFSR)
Bit Description Default Access

XPDAT[18] — GPIO or Key function select
7 0: GPIO-D7 0 RwW
1: XKOUT[4]

XPDAT[17] —GPIO or Key function select
6 0: GPIO-D5 0 RwW
1: XKOUT[2]

XPDAT[16] —GPIO or Key function select
5 0: GPIO-D4 0 RwW
1: XKOUT[1]

XPDATI[9] —GPIO or Key function select
4 0: GPIO-D3 0 RwW
1: XKOUT[3]

XPDATI[8] —GPIO or Key function select
3 0: GPIO-D2 0 RwW
1: XKIN[3]
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Bit Description Default Access
XPDAT[2] —GPIO or Key function select
2 0: GPIO-D6 0 RW
1: XKIN[4]
XPDAT[1] —GPIO or Key function select
1 0: GPIO-D1 0 RW
1: XKIN[2]
XPDAT[0] —-GPIO or Key function select
0 0: GPIO-DO 0 RW
1: XKIN[1]
19.5 LCD Wizl Zfrek
Main Image Start Address Main Image Width
(0,0) (HDWR) (MISA) (MIW)
.‘\
Main Window Upper-Left corner BN Horizontal Display Windows Width
X-coordinates (MWULX) \A" L
Main Wind U -Left : . .
(PWDULX,.PWDULY) amY-clonor%ﬁatgze(rl\llvsulf\?)mer \’\' PIPWIlﬁgﬁé?ﬂ?g&g@;&ﬁi;omer
\ PIP Window Display Upper-Left corner
\. Y-coordinates (PWDULY)
(VDHR)
Vertical Display Windows Height
' (VDHR)
ﬁ\
DISPLAY WINDOWS(PANEL) T

PIP Image Start Address

(PISA) .

PIP Image Width
(PIW)

| —

 a

19-2 : LCD Display
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REG[10h] Main/PIP Window Control Register (MPWCTR)
Bit Description Default Access

PIP 1 window Enable/Disable
0:PIP 1 %kgE.

7 0 RwW
1:PIP1 #fg.
PIP 1 & HkKifE PIP2 @O E.
PIP 2 window Enable/Disable
. Fk ok
6 0:PIP2 %58, 0 RW

1:PIP 2 %8k,

PIP 1 & H7KIE PIP2 N2 .
3] NA 0 RO
Select Configure PIP 1 or 2 Window’s parameters

PIP WHMSHEE « (AR, iihihh, ERERE. SRy,
4 AR, BT, WL, 0 RW
0: ATLLEE PIP 1 (34,

1: i LLOE PIP 2 1230

Main Image Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 t4.
01b: 16-bpp generic TFT, i.e. 65K &,

1xb: 24-bpp generic TFT, i.e. 1.67 .
1 NA 0 RW

3-2

To Control panel’s synchronous signals
0: Sync Mode: #fE XVSYNC, XHSYNC, XDE.

1: DE Mode: "5 XDE #ft, M XVSYNC. XHSYNC K Bk
&<

N o

REG[11h] PIP Window Color Depth Setting (PIPCDEP)
Bit Description Default Access
7-4 NA 0 RO
PIP 1 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M &,
PIP 2 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 4.
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M {1,

3-2

1-0
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REG[12h] Display Configuration Register (DPCR)
Bit Description

Default Access

PCLK Inversion
0: XPDAT, XDE, XHSYNC , Panel #llit XPDAT &£ XPCLK
A%,

HFPCLK

EE AR EE RN EE IR E R ERERED

XDE

L

P

1: XPDAT, XDE, XHSYNC, Panel Uil XPDAT 7t PCLK F[#%%.

KPCLK

XDE

M r+r»rrrxr»r+ 1
S

XPDAT X X X X X X X ) @l

Display ON/OFF
Ob: /R,
1b: BRI

RW

Display Test Color Bar
Ob: %%hE.

1b: FHE.

RW

XA Bit w2 0.

RO

VDIR

Vertical Scan direction
0: th kBRI,

1: HHEF.

RW

2-0

Parallel XPDAT[23:0] Output Sequence

000b :
001b :
010b:
011b:
100b :
101b :
110b :
111b:

RGB.
RBG.
GRB.
GBR.
BRG.
BGR.
KKy o
EHIHERGE (ShAEE N O(FR ) B 1(H ), A

% REG[13h]).

RW

JE1: 1 VDIR=1, PIP &, B ks X ehll o 8 a2k Re .

REG[13h] Panel scan Clock and Data Setting Register (PCSR)

Bit

Description

Default

Access

XHSYNC Polarity
0:Low #iff.
1: High zh{E.

RW

XVSYNC Polarity
0: Low #hE.
1: High 2i1E.

RW
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Bit Description Default Access
XDE Polarity

5 0 : High shE. 0 RW
1:Low BN1E.

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

4 0 RW
0 : Pin “DE” i N low.
1: Pin “DE” #ii°A high.
XPCLK IDLE STATE

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

0 : Pin “PCLK” #iHiH low.

1: Pin “PCLK” #ith /v high.

XPDAT IDLE STATE

(in Vertical/horizontal non-display period or power saving
2 mode or DISPLAY OFF) 0 RwW
0 : Pins “PDAT[23:0]" #ith A low.

1 : Pins “PDAT[23:0]" %ithi A high.
XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)

1 1 RW
0 : Pin “HSYNC” #ith >N low.
1: Pin “HSYNC” %t/ high.
XVSYNC IDLE STATE

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

0 : Pin “VSYNC”#i Hi 4 low.
1 : Pin “VSYNC"%ii i A high.

VPW VND VDH VST
[ I I I

XVSYNC T T I—
wone [T
XPDATA @7 _________ (e NE' -

oe [ ] ]

—

XHSYNC

HPW  HND HDW HST

|

XPDATA Valid Data

B 19-3: Digital TFT Panel Timing
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REG[14h] Horizontal Display Width Register (HDWR)

Bit Description Default Access
7 WM 0 0 WO
Horizontal Display Width Setting Bit[7:0]
PeZeA7 a5 /KT SR SEEBOE , HARERIR LCD B #8505 8
6-0 BEAN— BRI ER. 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
K58 d RN TT DA 800 1R 3K -
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]
WEZEAF 4 N 7KF o 58 FE I OR T, A IR B 3 (R 7K1 58 B2 O
3-0 N8 MfEE L, FBAMARK SRR 1 MEE. 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
K- 58 i R AN TT DA 800 133K -
REG[16h] Horizontal Non-Display Period Register (HNDR)
Bit Description Default Access
7-5 NA 0 RO
Horizontal Non-Display Period(HNDR) Bit[4:0]
VG247 a8 KR BOR XA ], XANG2 /74516 € 1 horizontal
4-0 non-display fJJ& . K 4 Fr A back porch. 03h RW
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
REG[17h] Horizontal Non-Display Period Fine Tune Register (HNDFTR)
Bit Description Default Access
7-4 NA 0 RO
Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]
IR AE 25 7K AR R X 380 i (back porch) IR T . 188 7 A
3.0 MAERA SYNC #A M fr# b, B0 R HEA AL BL 1-pixel o6h RW
AT
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
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REG[18h] HSYNC Start Position Register (HSTR)

Bit Description Default Access
7-5 NA 0 RO
HSYNC Start Position[4:0]
IEZEA7- 3548 2 HSYNC [t datthhl, FHatkSrians S s XK
4-0 ()45 SR 8] & B JF 47725 HSYNC R A] f . MR B I S A B 1Fh RW
fir 4 8-pixel, XHE#x K front porch.
HSYNC Start Position or Front porch (pixels) = (HSTR + 1)x8
REG[19h] HSYNC Pulse Width Register (HPWR)
Bit Description Default Access
7-5 NA 0 RO
HSYNC Pulse Width(HPW) [4:0]
4-0 HSYNC [¥) J& 3 5 & 0 RW
HSYNC Pulse Width (pixels) = (HPW + 1)x8
REGJ[1Ah] Vertical Display Height Register 0(VDHRO)
Bit Description Default Access
Vertical Display Height Bit[7:0]
7-0 IGAF- 35 T B s = P2 (A Line &), HoatHE AT DFh RW
Vertical Display Height (Line) = VDHR + 1
REG[1Bh] Vertical Display Height Register 1 (VDHR1)
Bit Description Default Access
7-3 NA 0 RO
2 W O 0 WO
Vertical Display Height Bit[9:8]
1-0 VLB A7 85 TR H o = B (U Line AR ), HatH R F: 01h RwW
Vertical Display Height (Line) = VDHR + 1
REG[1Ch] Vertical Non-Display Period Register O(VNDRO)
Bit Description Default Access
Vertical Non-Display Period Bit[7:0]
7-0 Mg sy EAR R A ], HatE T 15h RW
Vertical Non-Display Period (Line) = (VNDR + 1)
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REG[1Dh] Vertical Non-Display Period Register 1(VNDR1)

Bit Description Default Access
7-2 NA 0 RO
Vertical Non-Display Period Bit[9:8]
1-0 WA ds oy EAR R A, ot Seaan e 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]
7.0 VSYN /5 a3 bt /2 i R IX SR s RN 8] s 2F 46 VSYNC (1 0Bh RW
I T Ao
VSYNC Start Position(Line) = (VSTR + 1)
REG[1Fh] VSYNC Pulse Width Register (VPWR)
Bit Description Default Access
7-6 NA 0 RO
VSYNC Pulse Width[5:0]
5-0 VSYNC Jfiki i 5 i - 0 RW
VSYNC Pulse Width(Line) = (VPWR + 1)

& FIHIZE4E2% 20h~3Bh 7554k i1 LSB 5 % MSB. %3417 E % & Main Image Start Address, it
A7 bl 20h F| 23h, UK H LSB[20h] 5 | MSB[23h], 4 REG[23h] #5 A}, RA88873M 74

#4> REG[20h]~REG[23h] A S N EEFE T .

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

Bit Description Default Access
7.0 Main Image Start Address[7:0] 0 RW
DR 4 B, b Bit[1:0] 7£ RA8873M H1[#H & N 0.
REG[21h] Main Image Start Address 1 (MISA1)
Bit Description Default Access
7-0 Main Image Start Address[15:8] 0 RwW
REG[22h] Main Image Start Address 2 (MISA2)
Bit Description Default Access
7-0 Main Image Start Address [23:16] 0 RwW
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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REG[24h] Main Image Width 0 (MIWO)

Bit Description Default Access
Main Image Width [7:0]
7o | P & - 0 W
DARERE 4 B2F5, MIW Bit [1:0] 7£ A #5E & A 0,
XAME e E SRR R A . BUE I K 1H Y 800 153
REG[25h] Main Image Width 1 (MIW1)
Bit Description Default Access
7-5 NA NA NA
4-2 WREEN O 0 e
Main Image Width [9:8]
po | I RE 0 W
WIRRERE 4 BBk
XAME SR B SRR R A . BOE I K 1H Y 800 133
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]
152 % Main Image 245
7-0 A AR 0 RW
AR REYE 4 B, MWULX Bit [1:0]7E A 5[ & 407,
X-h A br+Horizontal display width /&g kT 800.
REG[27h] Main Window Upper-Left corner X-coordinates 1 (MWULX1)
Bit Description Default Access
7-5 NA 0 RO
42 | BHEBEAO 0 WO
Main Window Upper-Left corner X-coordinates [9:8]
2% Main Image #4#x
1-0 BA BE. 0 RW
NI RENE 4 BERR
X-#hi44 ¥r+Horizontal display width A&k T 800.
REG[28h] Main Window Upper-Left corner Y-coordinates 0 (MWULYO)
Bit Description Default Access
Main Window Upper-Left corner Y-coordinates [7:0]
5% i ARTR o
7.0 W % Main Image */#7 0 RW
LEDAES 8
PEHUETEE Dy 0 F) 799,
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REG[29h] Main Window Upper-Left corner Y-coordinates 1 (MWULY1)

Bit

Description

Default

Access

7-5

NA

RO

4-2

WFREBN 0

WO

1-0

Main Window Upper-Left corner Y-coordinates [9:8]
2% Main Image 2475 .

A AR ER

WOEHIEFILE 0 31 799,

RW

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]
55 2:°% Main Window JEEAE,
B BER

DAERER 4 %K. PWDULX Bit [1:0] 5[ 24 0.
X-HhA8 bR B % E /N T horizontal display width.
H4E REG[10h] (Select Configure PIP 1 or 2 Window) Z:%f, X
M EEAEN AR PIP IS 8UA .

RW

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

WHFRLBN 0

0

WO

1-0

PIP Window Display Upper-Left corner X-coordinates [9:8]
55 2:°% Main Window JEEAE,

LEDAES 8

WIEREH 4 %k, PWDULX Bit [1:0] A #B[E 24 0.

X-Hh A8 bR M 1% E /N T horizontal display width.

R#E REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
AN BE(E A AE K PIP IS5 -

RW

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

Bit

Description

Default

Access

7-0

PIP Window Display Upper-Left corner Y-coordinates [7:0]
55 2:°% Main Window JEERE,

LXDAES 8

Y- AL bR % E /N T vertical display width.

R4 REG[10h] (Select Configure PIP 1 or 2 Window)Z %, X4~

BOE R AE K PIP (K24 .

RW
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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
42 | BIFHHEAO 0 WO

PIP Window Display Upper-Left corner Y-coordinates [9:8]
552:7% Main Window J&£ &,

LR VAL & 0 RW
Y-l AL AR % /N T vertical display width.

R4k REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MEOEAEH AR PIP KIS 8UE .

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

PIP Image Start Address[7:0]
4% REG[10h] (Select Configure PIP 1 or 2 Window) Z:%f, X

7-0 X N . 0 RW
AN EE K AR PIP IS HME .
B RERE 4 BB . Bit [1:0] P98 E 9 0.
REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access

PIP Image Start Address[15:8]
7-0 4% REG[10h] (Select Configure PIP 1 or 2 Window) %%, ix 0 RW
ANEEE (K A< PIP IS5 .

REG[30h] PIP 1 or 2 Image Start Address 2 (PISA?2)
Bit Description Default Access

PIP Image Start Address [23:16]
7-0 24 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X 0 RW
MBOEAE R A G PIP 2 5A .

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

PIP Image Start Address [31:24]
7-0 H#E REG[10h] (Select Configure PIP 1 or 2 Window) &%, iX 0 RW
MNREAER A G PIP S 5H .
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REG[32h] PIP 1 or 2 Image Width 0 (PIW0)

Bit

Description

Default Access

PIP Image Width [7:0]

LR VANE &

AR REYE 4 ¥R, PIW Bit [1:0] P #BEE N 0.
EABUE A LB RE.

XA 58 N iZE/NT horizontal display width.

RHE REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
ANEAERE AE R PIP 1S 51E

0 RW

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

Bit Description Default Access
7-5 NA 0 RO
42 | BIFHHEAO 0 WO
PIP Image Width [9:8]
LA &
DAEREY: 4 #FR. PIW Bit [1:0] P EBIE E N 0.
1-0 EAHE R FE RE. 0 RwW

IXANTE N iZ /T horizontal display width.
H#% REG[10h] (Select Configure PIP 1 or 2 Window) &%, iX
AN E AR A C PIP (13 501H

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

Bit Description Default Access
PIP 1 or 2 Window Image Upper-Left corner X-coordinates
[7:0]
ESE PIP Image FEfE,

7.0 LR VANE & 0 RW

W RENY 4 k. PWIULX Bit [1:0] 9B &M 0,

X-#h AbFr+ PIP image width AZ0E /N FE2%T 799,

4 REG[10h] (Select Configure PIP 1 or 2 Window) Z:%§, X
MR AR PIP S 5UH
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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
42 | WFHEA O 0 WO

PIP Window Image Upper-Left corner X-coordinates [9:8]
FESE PIP Image JFEfE,

B BER

1-0 WA REY: 4 #FR . PWIULX Bit [1:0] P #BHEE N 0. 0 RW
X-#l Arbr+ PIP image width W ZRE/NTFEZET 799,

R4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
NRGEAER AE R PIP (2 51E -

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]
FESE PIP Image FEfE,

o | A B 0 W
Y-fli A4h5+ PIP window height 21 Z/NF % F 799.

R4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
ANEAER AR PIP (1251

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 RPN 0 0 woO

PIP Windows Image Upper-Left corner Y-coordinates [9:8]
4% PIP Image 1%,

LA & 0 RW
Y-fili A4t5+ PIP window height A2 Z/NF % F 799.

RIE REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
ANEEAER AE R PIP 12 51E

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

PIP Window Width [7:0]

B AR

7.0 DAEREW 4 BB, PWW Bit [1:0] W #BEE N 0. 0 "
EANFE R LR RE. &R ER 800 B%.

R4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X

N BUEAER AR PIP KIS 8 .
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REG[39h] PIP 1 or 2 Window Width 1 (PWW1)

Bit Description

Default

Access

7-3 NA

0

RO

2 BN 0

0

WO

PIP Window Width [9:8]

LR VRE &

1-0 WIRELRERE 4 B XANEUE A EERE. 0 RW
RORMEAE 800 13,

R #% REG[10h] (Select Configure PIP 1 or 2 Window) &%, X

AN BUEAER AR PIP IS .

REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO0)
Bit Description Default Access

PIP Window Height [7:0]
=R VAR &~

7-0 EMUE R EBRE. mKER 799 BER. 0 RW
% REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
MOEEH AR PIP KIS HUE .

REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)
Bit Description Default Access
7-3 NA 0 RO

2 BFRHA 0 0 WO
PIP Window Height [9:8]
BA AR
1-0 XANBUE R BRI BORMERZ 799 B5R. 0 RW
% REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
ANEEAER AR PIP 2 5E

2E : PIP & /NSO B ALK I A2 VA 8 MR R H, FEE TR R M52 1 4 line.

£ . FHMZEA74% 20h~3Bh & ZK K LSB 5 £ MSB A 2434
TR A7 E % 2 Main Image Start Address, 227748 Ayt 20h £ 23h, 20k i LSB[20h] 5 |
MSB[23h], ¥ REG[23h] #5 A, RA88873M 74 4:#% REG[20h]~REG[23h] I{I{E K IE5 2| A A7 2
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REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)
Bit Description Default Access

Gamma correction Enable

. N
. 0: 2EfE.

10 e
Gamma correction is the last output stage.

Gamma table select for MPU write gamma data
00b: ¥t [1) Gamma table.

6-5 01b: Z¢faf¥) Gamma table. 0 RW
10b: £ ff) Gamma table.
11b: NA.

Graphic Cursor Enable

0 : Graphic Cursor ZEgE.

1 : Graphic Cursor ##E-

KR JEHRAE VDIR B 1 I, iR,
Graphic Cursor Selection Bit

M 4 Tl ETEehR a4 1 Fb

00b : Graphic Cursor Set 1.

01b : Graphic Cursor Set 2.

10b : Graphic Cursor Set 3.

11b : Graphic Cursor Set 4.

Text Cursor Enable

- ER&k
0 . Z=HEo

1 1: FHE. 0 RW
SRR S BRI hR JC Ik Rl N A B0RE 2 (R I  E e 1 0l
PRI Sl T3 hs .

Text Cursor Blinking Enable

0 0: ZEgE. 0 RW
10 EE-

3-2

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

Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame I ] .

01h : 2 frames ]

02h : 3 frames H ]

7-0

FFh : 256 frames It 4],
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RAIO™

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

Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
ao | b BE ) o7h W
Zero-based M#7, #{E0" Fm 1 ME=-
ZE L BTFRRORIN, SCF bR 2 R RO
REG[3Fh] Text Cursor Vertical Size Register (CURVS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Vertical Size Setting[4:0]
40 AL B R o - 0 RW
Zero-based M#7, H{A0" Fn 1 MEE=.
BTN, SCF bR 2 R R ROK
REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPQ)
Bit Description Default Access
70 Graphic Cursor Horizontal Location[7:0] 0 RW
527 Main Window JE& 12,
REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
42 | WFBENO 0 el
1-0 Graphic Cursor Horizontal Location[9:8] 0 RW
527 Main Window JE& 12,
REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
7.0 Graphic Cursor Vertical Location[7:0] 0 RW
55222 Main Window B,
REG[43h] Graphic Cursor Vertical Position Register 1 (GCVP1)
Bit Description Default Access
7-5 NA 0 RO
42 | WFBBANO 0 WO
10 Graphic Cursor Vertical Location[9:8] 0 RW
52272 Main Window JFEEAE,
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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 JU 5 4z 217 8%
REG[50h] Canvas Start address 0 (CVSSAQ)
Bit Description Default Access
7. Start address of Canvas [7f] ‘ 0 RW
IR E K (canvas) & linear f, W4k Z08% .
1-0 Fix at 0 0 RO
REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
7.0 Start address of Canvas [1i:8] ‘ 0 RW
IR E K (canvas) & linear faX, T4k 205 .
REG[52h] Canvas Start address 2 (CVSSA?2)
Bit Description Default Access
7.0 Start address of Canvas [23:16] ‘ 0 RW
R E B (canvas) #2 linear Bz, W4k 205
REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canvas [3}:24] ‘ 0 RW
IR E K (canvas) & linear fX, T4 205 .
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REG[54h] Canvas image width 0 (CVS_IMWTHO)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit Description Default Access
Canvas image width [7:2]
X2 bits J2& )i Kl (Canvas) ¥ 5 % .
7-2 A AR, U4 MEF AR, 0 RW
B BE=EAE
SRR B (canvas) #2 linear Bz, W 4 200
1-0 Fix at O 0 RO
REG[55h] Canvas image width 1 (CVS IMWTH1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WREBAN 0 0 WO
Canvas image width [9:8]
1-0 The bits are Canvas image width 0 RW
WK (canvas) A linear #53X, I T] 4l 2005 .
REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL X0)
Bit Description Default Access
Active Window Upper-Left corner X-coordinates [7:0]
%4 Canvas image J#1Z,
7-0 <R VARG 0 RwW
X-FliAk 4R+ Active Window width R#] kT 800.
WIRERE (canvas) 2 linear #i30, W] 4 20 .
REG[57h] Active Window Upper-Left corner X-coordinates 1 (AWUL X1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WFREHA O 0 WO
Active Window Upper-Left corner X-coordinates [9:8]
%4 Canvas image J#1Z,
1-0 Hfr REK 0 RW
X-FliAkHR+ Active Window width /7] kT 800,
WIRJERE (canvas) 2 linear iz, W] 4 20 .
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]
%47 Canvas image J#1E,
7-0 Hfr g%, 0 RW
Y- bR+ Active Window height, 1] KT 799,
WRER (canvas) 2 linear Bz, W] 4k 20 .
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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 | MIHERO 0 wWo

Active Window Upper-Left corner Y-coordinates [9:8]
A2 Canvas image J#1E,

1-0 B AR ER 0 RwW
Y-l bR+ Active Window height ASa] KT 799,
WRERE (canvas) 2 linear Bz, W] 4 205 .

REG[5Ah] Active Window Width 0 (AW_WTHO0)
Bit Description Default Access

Width of Active Window [7:0]

Hfi B K.

XM HUE A EBRE. KA 800 B
WREE (canvas) A& linear 3, ] #% 20 .

REG[5Bh] Active Window Width 1 (AW WTH1)

Bit Description Default Access

7-5 NA 0 RO

42 | BEHEN O 0 WO
Width of Active Window [9:8]

o | b RE. 0 W

AN EE R MR ERE. &AEZ 800 B3
IR (canvas) & linear #2X, AT 4 205

REG[5Ch] Active Window Height 0 (AW HTO)
Bit Description Default Access

Height of Active Window [7:0]
o | A 0 RW
RAHERDE ERERRE. RAMER 799 B,

IR KR (canvas) & linear #2X, I AT 4 205
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REG[5Dh] Active Window Height 1 (AW HT1)

Bit Description Default Access
7-5 NA 0 RO
4-2 WA 0 0 WO
Height of Active Window [9:8]
o | R RE. . W
RABE AW ERERERME. RKER 799 BE.
WA (canvas) #2 linear B, W] 4 Z0% .

REG[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 &% (X-Y A4#rF-Hk751%). 0 RW

1: Linear #xz{,

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

00: 8bpp-

01: 16bpp-

1x: 24bpp.

2 BOBERNMANTE, AT RAET AN R, SRS S
FIREMG B, BIAT IERR N .

In Linear Mode:

X0: 8-bit WAFEHEILS .

X1: 16-bit NAAHHEEE .

0 RW

< CVS_IMWTH _—
CVSSA ¢

(AWUL_X, AWUL_Y)

T

AW_HT|

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)

When DPRAM In Block mode:
LIS K PALE 0 [7:0].
FE£:°% Canvas image J&1E,

AL BR

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
WAF K5 Hik [7:0].

7.0 FLf7: Byte. 0 RW

J# . 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

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
A7 5 ki [15:13].

HAfi: Byte.

When DPRAM In Block mode: NA
FE£:°% Canvas image J&1E,

AL BR

RW

4-2

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

A7 S Hehik [12:10].

{7 Byte.

When DPRAM In Block mode:

WA BN O

5% Canvas image J&1E,

AL BR

RW

1-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
PAFIR S ik [9:8].

A7 Bytes

When DPRAM In Block mode:

KB 5K 1 [9:8].

H£:7% Canvas image B2,

AL B

RW

£ : 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)

When DPRAM In Block mode:
B sESEEAE 0[7:0]
E£:7% Canvas image J&1Z,

AL B

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
PIAF 5 ikl [23:16]

7.0 Ff7: Byte 0 RW

vE: 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:
A7 S ki [31:29].

HAfi: Byte.

When DPRAM In Block mode:NA
FE£:°% Canvas image J&1E,

A BR

RW

4-2

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAF IS Hohik [28:26]

Hi7: Byte

When DPRAM In Block mode:
IR 0

55£:°% Canvas image J&Z,

AL BE.

RW

1-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

A7 RIS ke [25:24].

7 Bytes

When DPRAM In Block mode:

EP s fE ErE 1[9:8]

4% Canvas image J#1E,

A B

RW

7E: 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
7.0 TthLWJ;Ite i(ﬂ—coordmate\s [7:0] 0 RW
R E N R AR KR L E -

#E4°% Canvas image JFEfZ

LA S

REG[64h] Text Write X-coordinates Register 1 (F CURX1)
Bit Description

Default Access

7-5 NA

4-2 DN 0

Write: Set Text Write position

Read: Current Text Write position
Text Write X-coordinates [9:8]

1_0 A = W d L4 N 0 RW

eV e YN P S 2 A

%47 Canvas image J#1Z,

LA S

0 RO
0 woO

REG[65h] Text Write Y-coordinates Register 0 (F CURY0)
Bit Description

Default Access

Write: Set Text Write position
Read: Current Text Write position
Text Write Y-coordinates [7:0] 0 RW
R E ST 5 AR ELF AL E .

#E47E Canvas image JFEfZ

LRV

7-0

REG[66h] Text Write Y-coordinates Register 1 (F CURY1)
Bit Description

Default Access

7-5 NA

4-2 DN 0

Write: Set Text Write position

Read: Current Text Write position
Text Write Y-coordinates [9:8]

1:0 e s . 0 RW

BT RE TS AT LR E -

%47 Canvas image J#1Z,

A B,

0 RO

0 WO
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REG[67h] Draw Line / Triangle Control Register 0 (DCRO)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

Draw Line / Triangle Start Signal
Write Function

0: 1F1-2£A.

1 HaheKE.

Read Function

0: K5,

1: KT,

RW

NA

RO

Fill function for Triangle Signal
0: M.
1 JH.

RW

4-2

NA

RO

Draw Triangle or Line Select Signal
0: HZ.
1 H=A,

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]

£%5£:°% Canvas image &1,

LA &

R A E s VS A S SRS Ry S W N R 3 B VA= R S5 ]
S5 AN A E X-HlE Y-

RW

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

Bit

Description

Default

Access

7-5

NA

0

RO

4-2

WA 0

0

wo

1-0

Draw Line/Triangle Point 1 X-coordinates [9:8]

Square diagonal Point 1 X-coordinates [9:8]

FE£:°% Canvas image J&1E,

LER VAEE &

P IR, RIS R S AUEA R A E, RIRR S
S5 AT AN AR Xl Bl Y-l

RW

RAIO TECHNOLOGY INC.

189/239

www.raio.com.tw




RAIO™ RA8873ML4N

Character/Graphic TFT LCD Controller

REG[6AN] Draw Line/Square/Triangle Point 1 Y-coordinates Register0 (DLVSRO)
Bit Description Default Access

Draw Line/Triangle Point 1 Y-coordinates [7:0]
Square diagonal Point 1 Y-coordinates [7:0]

=k 5 i A7 FE
7.0 D\g?% Canvas image JEfZ . -
AL B

e MRS, B A S SR AR - E, RS
S5 RABAN T [ I AR X Y-l

REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)

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

Draw Line/Triangle Point 1 Y-coordinates [9:8]
Square diagonal Point 1 Y-coordinates [9:8]

1-0 E%%}% Canvas image &, 0 RW
BT B2
O CMHAETER, BG5S RS TER B, S

S5 AN (A AR X-AlEl Y-l

REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates RegisterO (DLHERO)
Bit Description Default Access

Draw Line/Triangle Point 2 X-coordinates [7:0]
Square diagonal Point 2 X-coordinates [7:0]

o ;g;}% Canvas image 1%, 0 RW
AL B

RRE L BRI, RIS R S SR AR A E, IR
5 45 0 s AN T [R) I AE XAl Y-

REG[6Dh] Draw Line/Square/Triangle Point 2 X-coordinates Registerl (DLHER1)

Bit Description Default Access
7-5 NA 0 RO
42 | DN O 0 WO

Draw Line/Triangle Point 2 X-coordinates [9:8]

Square diagonal Point 2 X-coordinates [9:8]

55£:°% Canvas image J&Z,

pL R

P ASHIEIER, RIRE S SR AR A, RS
545 o AT [R]B 7R X-Hh B Y4
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REG[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Register0 (DLVEROQ)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit Description Default Access
Draw Line/Triangle Point 2 Y-coordinates [7:0]
Square diagonal Point 2 Y-coordinates [7:0]
£+ Canvas image J&1Z,

7-0 . 0 RwW
LR DANE & S
o YRR, RN ST AT — R, A
5T AR T R 7E Xk Y <A

REG[6Fh] Draw Line/Square/Triangle Point 2 Y-coordinates Registerl (DLVER1)

Bit Description Default Access

7-4 NA 0 RO

4-2 WA 0 0 WO
Draw Line/Triangle Point 2 Y-coordinates [9:8]
Square diagonal Point 2 Y-coordinates [9:8]
52272 Canvas image JFEfE,

1-0 ‘H ‘—:% g E = 0 RW
LA
g MR TN, R A S G R LE P L,
555 R T R 7 X-lR Y-

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 £ Canvas image 2, 0 RW
B AR

REG[71h] Draw Triangle Point 3 X-coordinates Register 1 (DTPH1)

Bit Description Default Access

7-5 NA 0 RO

4-2 WA 0 0 WO
Draw Triangle Point 3 X-coordinates [9:8]

1-0 4% Canvas image J%fE. 0 RwW
B R

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 J%1E., 0 RwW

AL B
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REG[73h] Draw Triangle Point 3 Y-coordinates Register 1 (DTPV1)

Bit Description Default Access

7-5 NA 0 RO

42 | BAHERNO0 0 WO
Draw Triangle Point 3 Y-coordinates [9:8]

1-0 £+ Canvas image 12, 0 RW
B BER

R RT =M = AB0E: AP R EIA s E B = Ek e E

REG[74h — 75h] RESERVED

Bit Description Default Access

7-0 NA 0 RO

REG[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: 11k,

7 1: FFlgezKE. 0 RW
Read Function

0: K58,

1: TP,

Fill the Circle / Ellipse / Square / Circle Square Signal
6 0: JoIiH. 0 RW
10 .

Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
Select

00 : i [/ 5 (Circle / Ellipse).

01 : i[5/ & (Circle / Ellipse Curve).

10 : H4EJE (Square).

11 : 1H 5 £ %5 7% (Circle Square).

3-2 NA 0 RO
Draw Circle / Ellipse Curve Part Select(DECP)
00: % Ky HiZk(Elipse Curve).

1-0 01: /¢ bJ7HiZk(Ellipse Curve). 0 RW
10: 47 _EJ7 i Z(Ellipse Curve).

11: £ FJ7 £ (Ellipse Curve).
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(DLHSR, DLVSR) (DLHSR, DLVSR) (DLHSR, DLVSR)
(DLHER, DLVER) (DLHER, DLVER) (DLHER, DLVER)
Draw Line Draw Square Draw Square fill

(DLHSR, DLVSR) (DLHSR, DLVSR)

AN/ N

(DLHER, DLVER)  (DTPH, DPTV) (DLHER, DLVER) (DTPH, DPTV)
Draw Triangle Draw Triangle fill

Draw Circle Draw Circle fill

19-5: Drawing Function Parameter

ELL_B ELL_A ELL B ELL_A
— E Ty
JO— o—
(DEHR, DEVR) (DEHR, DEVR)
Draw Ellipse Draw Ellipse Fill

E

ELL_A y (DLHSR, DLVSR) ELL_A y (DLHSR, DLVSR)
/dl T

~ ~
(DLHER, DLVER) (DLHER, DLVER)
Draw Circle Square Draw Circle Square Fill
DECP = 2'b01 DECP =2b10 DECP =2'b01 DECP =2b10

N |4
e |

7
DECP = 2'b00 DECP\= 2’b11  DECP = 2'b00 DECP = 2b11

Draw Ellipse curve Draw Ellipse curve fill

19-6 : The Drawing Function
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REG[77h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL AO0)

Bit Description Default Access
Draw Circle/Ellipse/Circle Square Major radius [7:0]
7-0 B BE 0 RW
I 5] 75 B 5 K (major) 45 (minor) FliAH 4
REG[78h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL A1)
Bit Description Default Access
7-5 NA 0 RO
4-2 W 0 0 WO
Draw Circle/Ellipse/Circle Square Major radius [9:8]
1-0 LER VAEE & 0 RW
1) 5] 75 2% K (major) %5 (minor) HliAH%SE .
REG[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL_BO)
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 B BE 0 RW
1 5] 75 4 52 K (major) 45 (minor) FlikH % .
REG[7Ah] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL B1)
Bit Description Default Access
7-5 NA 0 RO
42 | WHHENO 0 e
Draw Circle/Ellipse/Circle Square Minor radius [9:8]
1-0 LER VAEE & 0 RW
1H) 5] 75 2% 5 K (major) %5 (minor) HliAHSE .
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 J%fE. 0 RwW
B BER
REG[7Ch] Draw Circle/Ellipse/Circle Square Center X-coordinates Registerl (DEHR1
Bit Description Default Access
7-5 NA 0 RO
4-2 WA A 0 0 WO
Draw Circle/Ellipse/Circle Square Center X-coordinates [9:8]
1-0 4% Canvas image J%iE. 0 RwW
LD &
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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 J#f%. 0 RW
B AR
REG[7Eh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Registerl (DEVR1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA 0 0 WO
Draw Circle/Ellipse/Circle Square Center Y-coordinates [9:8]
1-0 £4% Canvas image J%1E., 0 RwW
A B
REG[7Fh] — RESERVED
Bit Description Default Access
7-0 NA 0 RO
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19.7 BkSE RIS H A8

REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register
7-0 G247 %54 Timer 0 A Timer 1 1] prescaler {&. 0 RW
HAi & “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 O
00 =1,

5>-4 01=1/2. 0 RW
10 = 1/4.

11=1/8.

XPWM[1] pin function control

0X: XPWMI1] #th R GitH ikffths (Scan FIFO pop iR Bl I
AR I )

3-2 10: XPWM[1] %itHPWM THEE 1 1B SURPWM TH40350 11 0 RW
SAHPE . (Dead-Zone EifE).

11: XPWM[1] %itHoscillator #i% .

WIRXTESTI0] Ahigh, MXPWM[1] #5252 53R 5N
XPWM[O0] pin function control

0X: XPWMI[0] NHGPIO-C[7].

1-0 0 RwW
10: XPWM[O] #itHPWM 114450,
11: XPWMIO] % th R

REG[86h] PWM Configuration Register (PCFGR)

Bit Description Default Access

7 NA 0 RO
PWM Timer 1 output inverter on/off
i+% Gk RS o

5 TR E’?iﬁ{JtHzE 5 [ AH 0 RW
0= AHRM.
1= PWM1RARFT S

5 PWM Timer 1 i\uto r‘eload on/off 1 RW
TGRS B3 E R
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Bit Description Default Access

0= i (one-shot).

1= NERE (B3VER).

PWM Timer 1 start/stop

R IEMT Ik

0= f¥1k,

1= JFA.

- ENEE (B3R, A ZFIEPWM THEGE, %
50,

£ (One-shot) ThfeH, XA bit 2 HIHIER.

fd I T ASEIBOX Abit,  DMEFGEIPWMX 2 AT it 2 1k
PWM Timer 0 Dead-Zone enable

Determine the Dead-Zone operation.

3 0 RwW
0= Z5fie.
1= e
PWM Timer 0 output inverter on/off
‘) nm ~
5 THEER0 It S AH o 0 RW

0= AR,

1=PWMO [{JRA.

PWM Timer 0 auto reload on/off

TR0 W EEBITE 5K M.

0= ¥ (One-shot).

1= WA (B3ERK).

PWM Timer O start/stop

THEER0 ITaR ST k.

0= f#ik.

1= JHi5.

- NN (AzhER), EHEERZEREIEPWM 1HEEs, T
i BE X bit A0.

- {EHiid; (One-shot) #i5, XA bitsy HANHIHRR

{8 & AT ARG A bit,  DAMEASAT PWMx 2 AT Hid 245 1k

REG[87h] Timer 0 Dead-Zone length register [DZ LENGTH]
Bit Description Default Access

Timer 0 Dead-Zone length register
7-0 It 8bits & Dead-Zone K%, LLiH#8s 0 HitHse B —AF 0 Rw
11y Dead-Zone [1]—A~BLA7 I B K%
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REG[88h] Timer 0 compare buffer register [TCMPBOL]
Bit Description

Default Access

Timer 0 compare buffer register --- Low Byte

2.0 IR ZE 1 O L2474 32 16bits, 41T #8s 55 T8/ T Lz 0 0 RW
AR ME, JF HAE PWM THE8% 0 )RS SL T, PWMO i

H°4 high.

REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description

Default Access

Timer 0 compare buffer register --- High Byte

2.0 AL Ih O 24728 3L 42 16bits, i B85 T 80U/ T H g 0 0 RW
GeArasifE, JF HAE PWM 1508 0 AR AL T, PWMO

H°A high.

REG[8Ah] Timer 0 count buffer register [TCNTBOL]
Bit Description

Default Access

Timer 0 count buffer register --- Low Byte

70 THEZE i O 2247 2% 54T 16bit. 41133555 T- 0 i, 3F H.reload_en 0 RW
SRR, PWM 2 HETHE 22 b O A7 & HME BT H B as b

2 PWM JHa U, ) DLz I IX AN A7 S [al B AT v 2500

REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description

Default Access

Timer 0 count buffer register --- High Byte

70 TR 0 L2728 B AT 16bit. 24115845 0 iF, H reload_en 0 RW
FEBRERITEOL T , PWM 2 HETHE G0 0 A7 2 I E 2 THEUE .

2 PWM JHiGTHEE, W RAE X A7 S i o] H T o 2UE

REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description

Default Access

Timer 1 compare buffer register --- Low Byte

7.0 AL R I 1 G247 38 532 16bits, 4T3 45 T 8/ T EL s 2 i 1 0 RW
AP AR, JF BAE PWM 1503 1 SR HITE AL T, PWMO i

H 4 high.

REG[8Dh] Timer 1 compare buffer register [TCMPB1H]
Bit Description

Default Access

Timer 1 compare buffer register --- High Byte

2.0 PSR IR 1 2247 4% B 32 16bits, 41130 25T /T L g2 v 1 0 RW
ZAF A ME, JF HAE PWM 5088 1 RARSCHITEOL T, PWMO %

H°A high.
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REG[8Eh] Timer 1 count buffer register [TCNTB1L]

Bit Description Default Access
Timer 1 count buffer register --- Low Byte
2.0 THELGZ i 1 A7 2% i 35T 16bite 41885 T O i, 3 H reload_en 0 RW
FEBRERITE LU T , PWM 2 EETH T 1 S A7 s M E 2 THEGs .
2 PWM JFaa 805, ) DLz I XA A7 S 5 al B AT T 35UE
REGI[8Fh] Timer 1 count buffer register [TCNTB1F]
Bit Description Default Access
Timer 1 count buffer register --- High Byte
70 TR 1 A7 2% 25T 16bit. 41133855 T 0 i, 3F H.reload_en 0 RW
FEBRERITHOLT , PWM 2 Bt $ el 1 27 as M 2B o
2 PWM JHaa U, ) DLz I XA A7 S [al B AT o 2500
19.8 XERfEHI5| % (BTE) i=H|ZE A48
REG[90h] BTE Function Control Register 0 (BTE CTRLO)
Bit Description Default Access
7-5 NA 0 RO
BTE Function Enable / Status
Write
0: Lahfk.
1:BTE #(#E.
4 Read 0 RW
0:BTE WH.
1:BTE Ir:f%.
w2 BTE #BERt, MPU XJJEIE (Canvas[LAE& 1) WAFHIAF
PO AR
3-1 NA 0 RO
PATTERN Format
0 0: 8X8. 0 RW
1: 16X16.
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REG[91h] BTE Function Control Registerl (BTE CTRL1)
Bit Description Default Access

BTE ROP Code Bit[3:0] or Color expansion starting bit
a. ROPEMMHEENIAS, FLeBTEREAE 0T L4 & ROPIIEE .
(HZEET 2.7)

Code Description

0000b 0 ( Blackness )

0001b ~S0 - ~S1or~(S0+S1)

0010b ~S0 - S1

0011b ~S0

0100b SO - ~S1

0101b ~S1

0110b S0”S1

0111b ~S0+~S1or~ (S0 -S1)
7-4 1000b SO - S1 0 RW

1001b ~(S07S1)

1010b S1

1011b ~S0+81

1100b SO

1101b S0+~S1

1110b S0+S1

1111b 1 ( Whiteness )

b. 5 BTE #/E7E color expansion (08h / 09h / Eh / Fh), H4
XU bits 55 BT —% MPU 5N\ R EHHE 1L bit, X &
TR 5 E BTE & A rEdE. FHHE KNS MPU
BOWER>R, WERAE 8-bit MPU #10 E, HEUMEMNIZE 0
B 7, #FHELE 16-bit MPU Ft1i -, MIZE A 0 £ 15,

BTE Operation Code Bit[3:0]
RA8873M 7 2D BTE 5|4 . huhfenl LLHRAE 13 BTE #1F. A
e fETT LLgh A ROP IR,

Code Description

MPU Write with ROP

S0: # MPU #ig A& .

S1: AR AL .

D: 7% ROP et B AN HIN AT

0001b Reserved

Memory Copy with ROP

S0: HINAFIRAEE .

S1: H AR AR .

D: 7% ROP et 5N HIA AT

0011b Reserved

MPU Write w/ chroma keying (w/o ROP)

S0: B MPU #i A%

45 MPU $#% 5 chroma key(background color 2247
&) BIEAHEE, BLAYEHSHEBAERAET.
Memory Copy (move) w/ chroma keying (w/o
ROP)

0101b | SOEUENIER, JHHAFHE ST

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

0110b Pattern Fill with ROP
SO F#ikiE N Pattern.

Pattern Fill with chroma keying

0111b SO £ #i R iF > Pattern.

45 SO [ data 5 chroma key (background color) i
AR, WSS EHBNAET.

MPU Write w/ Color Expansion

1000b SO )7 ) B 3E H MPU 5N, BTE ¥4 305 1R
EMBESaR, FEEANERRAFAY.

MPU Write w/ Color Expansion and chroma
keying

1001 | SO T T KR H MPU SN, WAL G 1
bit Jy 1, AbBETERIEH LA S, R AEEHE N 0,
MAFAEN. BHEBANHNFHEESHORE
JE o

1010b Memory Copy with opacity

S0, S1 & D: kiS5 H BN Ao

MPU Write with opacity

1011b S0: B MPU i N#s

S1: WA .

D: 2% Alpha blending #:1F 35 X H N1 .
Solid Fill

1100b HOHAETE . BARENEFSBOERE, SARERA
HEIN A7

1101b Reserved

Memory Copy w/ Color Expansion

1110b S0 &D frFWfF, S1ARMEH.
SO KB - % 2 ik MPU 5% DMA LA 8bpp 5% 16bpp
i R Ty KB E M A7 -

Memory Copy w/ Color Expansion and chroma
keying

S0&D fiFWfF, S1ARMEH.

1111b SO ff) ¥ [ % 2% it MPU 5% DMA LA 8bpp Bk 16bpp
FR R T TN AR A A7

R SO KAz # =0 | D A5 NAEM . Wk SO
AL E s =1 W2 BT R 5N D.

REG[92h] Source 0/1 & Destination Color Depth (BTE COLR)
Bit Description Default Access

7 N/A 0 RO

S0 Color Depth

00: 256 4 (8bpp).
01: 64k {4 (16bpp).
1x: 16M £ (24bpp).
S1 Color Depth
000: 256 % (8bpp)-
4-2 001: 64k t& (16bpp). 0 RW
010: 16M t& (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 £ (16bpp).
1x: 16M & (24bpp).
REG[93h] Source 0 memory start address 0 (SO_STRO0)
Bit Description Default Access
7-2 Source 0 memory start address [7:2] 0 RwW
1-0 Fix at 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 RwW
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 RwW
REG[97h] Source 0 image width 0 (SO WTHO)
Bit Description Default Access
Source 0 image width [7:2]
7.0 A %%E - 0 RW
DAEREN: 4 BFR. SO_WTH Bit [1:0] W #BIE E N 0.
XM BUE A B ERE
1-0 Fix at 0. 0 RO
REG[98h] Source 0 image width 1 (SO WTH1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WAHEBEN 0 0 WO
Source 0 image width [9:8]
1-0 FApL: 1%%5 - 0 RW
DAEREN: 4 BFR. SO_WTH Bit [1:0] W #BIE E N 0.
EAHUE A EIE R,
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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
I fFes/E Source 0 REG/E B ARy X AT,
REG[9AN] Source 0 Window Upper-Left corner X-coordinates 1 (SO X1)
Bit Description Default Access
7-5 NA 0 RO
42 | AN O 0 WO
1-0 Source 0 Window Upper-Left corner X-coordinates [9:8] 0 RW
e fFas/E Source 0 HIEG/E EAHY X BT,
REG[9Bh] Source 0 Window Upper-Left corner Y-coordinates 0 (SO _YO0)
Bit Description Default Access
7.0 Source 0 Window Upper-Left corner Y-coordinates [7:0] 0 RW
L fFas/e Source 0 G/ EFAGHY Y AT,
REG[9Ch] Source 0 Window Upper-Left corner Y-coordinates 1 (SO_Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WZIREBN 0 0 WO
10 Source 0 Window Upper-Left corner Y-coordinates [9:8] 0 RW
I fFas/E Source 0 fRET/E EAHY Y EEE.
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]
7.0 WIR source 1 W ENEEIC, I AMBEAFIK W€ LN 0 RW
ST HIH R, ARG N BN . Mg 4N source 1
NAREIEALE R, bit [1:0] RIEBEN 0.
REG[9Eh] Source 1 memory start address 1 (S1_STR1)/
S1 constant color — Green element (S1 GREEN)
Bit Description Default Access
Source 1 memory start address [15:8]
7-0 SR source 1 HBE NE R, WA ILGAT a4 € LN 0 RW
ST IMH BB, AR AGERT
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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 2k source 1 B E AT EIIE, WA MEAF K 2HE N 0 RW
ST IMH G, RGO
REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 A source 1 HBE AHEBE, WA ICEAF I 2408 A 0 RW
S1 B . HGAT S A NBERI) -
REG[A1h] Source 1 image width 0 (S1 WTHO)
Bit Description Default Access
Source 1 image width [7:2]
7o | I BE. - . -
DAEREN 4 FR. S1_WTH Bit [1:0] W#BEEN 0.
X BUE A B R
1-0 Fix at 0 0 RO
REG[A2h] Source 1 image width 1 (S1_WTH1)
Bit Description Default Access
7-5 N/A 0 RO
42 | BHHEEHO 0 WO
Source 1 image width [9:8]
1-0 %12: 1%% L 0 RW
WAREERER 4 #FR.  S1_WTH Bit [1:0] W[ E N 0.
EABUE A EE R
REG[A3h] Source 1 Window Upper-Left corner X-coordinates 0 (S1_XO0)
Bit Description Default Access
7.0 Source 1 Window Upper-Left corner X-coordinates [7:0] 0 RW
e fFas/e Source 1 G/ EAHY X ERE.
REG[A4h] Source 1 Window Upper-Left corner X-coordinates 1 (S1 X1)
Bit Description Default Access
7-5 NA 0 RO
42 | WAEEN O 0 WO
1-0 Source 1 Window Upper-Left corner X-coordinates [9:8] 0 RW
It fFas/e Source 1 HIEG/E EAgHY X BT,
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REG[A5h] Source 1 Window Upper-Left corner Y-coordinates 0 (S1 Y0)

Bit Description Default Access
7.0 Source 1 Window Upper-Left corner Y-coordinates [7:0] 0 RW
I fFes/e Source 1 REG/E EFAHY Y AT,
REG[A6h] Source 1 Window Upper-Left corner Y-coordinates 1 (S1 Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WAHEBN 0 0 WO
1-0 Source 1 Window Upper-Left corner Y-coordinates [9:8] 0 RW
I fFes/e Source 1 RE/E BT Y FEEE.
REG[A7h] Destination memory start address 0 (DT _STRO0)
Bit Description Default Access
7-2 Destination memory start address [7:2] 0 Rw
1-0 Fix at 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 RwW
REG[AAh] Destination memory start address 3 (DT _STR3)
Bit Description Default Access
7-0 Destination memory start address [31:24] 0 RwW

7 . BN ARG HEEARETE SRR 0 SRIE 1 AL X Py ((image_width)*(image_height)*([1]2|3]color
depth)), MAHEHRIIL RHH .

REG[ABh] Destination image width 0 (DT_WTHO)

Bit Description Default Access
Destination image width [7:2]

o | I BE 0 W
WIRE R 4 #Fk. DT_WTH Bit [1:0] P45 24 0.
EABUE A EIE R

1-0 Fix at 0 0 RO
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Bit Description Default Access
7-5 N/A 0 RO
4-2 WA 0 0 WO
Destination image width [9:8]
1-0 %M: 1%% - 0 RW
WIE R 4 #Fk. DT_WTH Bit [1:0] A 2N 0.
XAKUE R E G RAE
REG[ADAh] 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[AEhN] Destination Window Upper-Left corner X-coordinates 1 (DT X1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA 0 0 WO
1-0 Destination Window Upper-Left corner X-coordinates [9:8] 0 RwW
REGJAFh] Destination Window Upper-Left corner Y-coordinates 0 (DT_YO0)
Bit Description Default Access
7-0 Destination Window Upper-Left corner Y-coordinates [7:0] 0 RwW
REG[BOh] Destination Window Upper-Left corner Y-coordinates 1 (DT_Y1)
Bit Description Default Access
7-5 NA 0 RO
4-2 WA 0 0 WO
1-0 Destination Window Upper-Left corner Y-coordinates [9:8] 0 RwW
REG[B1h] BTE Window Width 0 (BTE WTHO)
Bit Description Default Access
BTE Window Width Setting[7:0]
LRDANE &
7-0 XANEE R EREERE. 0 RW

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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REG[B2h] BTE Window Width 1 (BTE_ WTH1)

Bit Description Default Access
7-5 NA 0 RO
4-2 W 0 0 WO
BTE Window Width Setting [9:8]
LEDAES 8
1-0 A EE R ERE R 0 RW
BTE Window Width will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B3h] BTE Window Height 0 (BTE_HIGO)
Bit Description Default Access
BTE Window Height Setting[7:0]
A AR
7-0 XA HUE A EERE 0 RW
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
42 | WHEEN 0 0 WO
BTE Window Height Setting [9:8]
LEDAES 8
1-0 EAHE R EE R 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
%24 alpha VG FEIE 0.0~1.0 1, i 1.0 RRHIRTEEANE
B, JFH 0.0 A& BN,
00h: O
01h: 1/32
02h: 2/32
5-0 . 0 RW
1Eh: 30/32
1Fh: 31/32
2Xh: 1
Output Effect = (SO image x (1 - alpha setting value))
+ (S1 image x alpha setting value)
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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

A4l MPU B AN 1, JFH S B HEERK 0.

WAL S PRGN FER AR, ALk DMA #3508 16 it Jo ik
B BOE NI A 775

Read Function: DMA Busy Check Bit

0: WHE.

10 R,

KT HRATINARE) DMA &4 7T, L AUREE IR, JF A
¥ € Buffer RAM 1) Canvas HfEHEALE . H A58 L (IR
S

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

Description

Default

Access

Serial Flash/ROM I/F # Select
0: H4TINAZ/ROM 0 #ikFf.
1: HBATINA/ROM 1 k.

RW

Serial Flash /ROM Access Mode

0: ¥4~ i FI7£ CGROM.

1: DMAf X~ 18 Fii /£ CGRAM. pattern.boot start image =, OSD
ife o

RW

Serial Flash/ROM Address Mode

0: 24 bits FhbAE.

1: 32 bits FHEAE.

R A I Ay B2 32 bits T-hEAE X, A5 #F L A0 H 1T H N EX4B
4 (B7h) B ATINAE, JF HBOE I bit 9 1.

8 F 5t T DA B X AR AT 2 S E AL R D& E A 32bit
HuhkAR .

RW

RA8875 compatible mode

0: #rfE SPI AKX 0 stz 3 1P K.

1: K RA8875 15X 0 5L 3 timing.

7E RA8875 e 75 #5820 i, % 8 132 B () o B & AE AR 1 N B &%
(high->low), Ff HE W2 EMmZ L1 (high->low).

LN ER, % Mode 0, SPI #iHR{FIL7E low.

Y ER, T Mode 3, SPI #ii%/s1E7E high.

RW
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Bit Description Default Access
CPOL  CPHA shift in z{rﬁ? shift out
om0 0os [ LT LT LT L

o
@
><
>

Read Command code & behavior selection

000xb: 1x BLHL A4 03h. BHGHESZ AN Normal read 4% . £ &
FH xmiso Hi N o E bbb 50 () A 75 22

010xb: 1x iEHUAr4 0Bh. Jy faster read i# /& . ¥l /2 H xmiso
N, RAB873M LML 5 HHE A 2 FEN 8 > i .

1x0xb: 1x #H#r4 1Bh. A fastest read &, ##/2H xmiso
a0 | A RABB7IM LA SHHIN LI 16 -] 0 RIW
xx10b: 2xiEHL 4 3Bh. fExmiso5xmosilL A 2 s HRER N, 1E
bk 55 2 %N 8 N2 A (Dual mode 0,53 [& 16-7).
xx11b: 2xiHL Ay 4 BBh. Hutikf H -5 504 4 N % i xmiso-5xmosi
N, FFHE AR N . EHIE SEEE RS H B EN 4 A
JA (Dual mode 1, iEZ% [& 16-8).

7 ARPTA I serial flash #SCRFLL_Ear 4, 16 iR 4E 5 (1) serial
flash Sk IE 0 1B A 4

REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

EFEFFAL core 15278 5, SPI ] LT AL is Bk s dn 4. —
AME 1L 52 R % 11 [SPIDR]ZE A7 2% - 24 MPU % SPIDR 5 A\
B, gk Write FIFO SKik k. B4 5 A\ Write FIFO #5434
I 715 . 8 B Jes core EiRg SS_ACTIVE, £ Write FIFO
EARBHIE T N ENEYE, sl oS BiEmr s A, s
7-0 NI ARk 25 NA RW
FEAE S B (0 (R it s i, — N B AG IR A — 2B 4R B
PR T R ) A R A R B AR T — S S A
5 N Write FIFO v, X2 SEUT A SPI f&4, 1EA&HIFE
I A 2 B B . AT SR, BRI E £ /77F Read
FIFO 7. Read FIFO 5 Write FIFO /M, & BH 16 IRFEH
FIFO, Read FIFO (1% 7] A% B SPIDR 28474 5L HL
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REG[B9h] SPI master Control Register (SPIMCR?2)
Bit Description Default Access
7 NA 0 RO
SPI Master Interrupt enable

0: ZERErIHT.

10 et .

N RAE A ZERE SPIM TR R, B4 RA8873M A&t
Wrzs MPU, Bt LAl & R iz id ks &5 SPIMSR 22 47 #5 bR K i
WA el

Control Slave Select drive on which xnsfcs

S 0: nSS i xnsfcs[0] BKX). 0 RW
1: nSS H xnsfcs[1] ¥zl

Slave Select signal active [SS_ACTIVE]
0: AENE (nSS KL%t high).

4 10 ZIE (nSS K2t low), 0 RW
£ SS_ACTIVE B NARFER, FIFO ¥4It Hol 4k ik
TE R B RS
& IS SS_ACTIVE sh{ERf, ANEH i CPOL/CPHA #iE .
Mask interrupt for FIFO overflow error [OVFIRQMSK]
3 0: NGt 1 RW
1. B
Mask interrupt for while Tx FIFO empty & SPI engine/FSM idle
5 [EMTIRQMSK] 1 RW
0: ABFEik.
10 BEii
SPI operation mode
M E L DMA 4k CGROM i, SPI H 3+ mode 0 5 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 #iRAERINER N 0.
o For CPHA=0, ¥ RAEMEN ETHZiE (low->high), I H A8 48 K P& 2% (high->low) 284k
o For CPHA=1, #ls /2 fEH 1 F T+ & (high->low), JF H & £ 7E 54K (low->high).

e AtCPOL=1, SCK#iZFmANER N 1(5 CPOL=0 [ 4H).
0 For CPHA=0, % £ EMZRM N T E (high->low), F H&dE 27 b 2221k (low->high).
o For CPHA=1, ¥l ZAEMR ) ETHE B (low->high), 3 H&d 2 7E T B& 2% (high->low) 281k
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ook CPOL=0 —uArumuruyru ey
JN U U U Y U U O O

CPoL=1
CcS m ~
Clock# i1z (I ya Ve 1710
CPHA =0 S0 B N EE KR N D S R
S0 T E 7
Clock # I N
CPHA =1 5O 7 i 5
Sho SN SN ERES D LD RS ENG
B 19-7

% 19-2: SPI MODES

SPI MODE CPOL CPHA
0 0 0
1 0 1
2 1 0
3 1 1

REG[BAhA] SPI master Status Register (SPIMSR)
Bit Description

Default Access

Tx FIFO empty flag
7 0: K= (not empty). 1 RO
1. &7 (empty).
Tx FIFO full flag
6 0: K3 (not full). 0 RO
10 23 (full)o

Rx FIFO empty flag
S 0: K% (not empty). 1 RO
1. &7 (empty).
Rx FIFO full flag
4 0: Ki% (not full). 0 RO
10 23 (full).

1: Overflow interrupt flag

3 0 RwW
AR RSN

5 1: Tx FIFO empty & SPI engine/FSM idle interrupt flag 0 RW
CRRESEL i v

1-0 NA 0 RO
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REG[BBh] SPI Clock period (SPI DIVSOR)
Bit Description

Default
SPI Clock period
7o | BERGHE TSP L E SR LIBE R

3 RW
Feok = Feore/ .
(divisor +1)x 2

Access

REG[BCh] Serial flash DMA Source Starting Address 0 (DMA SSTRO)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [7:0]
7-0 LT 283 E BHIRPAN fEYfiriE address [7:0]. 0 RW
FLREAE E SRR B A ke da sk .

REG[BDh] Serial flash DMA Source Starting Address 1 (DMA SSTR1)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [15:8]
7-0 BT 7 s e SR YIREANFFRY ikl address[15:8]. 0 RW
FLAR E R YR B R R dR L .

REG[BEh] Serial flash DMA Source Starting Address 2 (DMA SSTR2)
Bit Description

Default

Access
Serial flash DMA Source START ADDRESS [23:16]
7-0

T 28 E B H I PP AR firkl address[23:16]. 0 RW
BRI E A A b

REG[BFh] Serial flash DMA Source Starting Address 3 (DMA SSTR3)
Bit Description

Default

Access
Serial flash DMA Source START ADDRESS [31:24]
7-0

HEE e e BAIREINFRVLIE address[31:24]. 0 RW
LR SRR B iR sk

REG[COh] DMA Destination Window Upper-Left corner X-coordinates 0 (DMA_DXO0)
Bit Description

Default Access

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)

7.0 B2 A7 &% XL DMA (R (Canvas) b H K8 M2 5 X[7:0]. 0
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

I ZE A7 2% 5E X Buffer RAM 1 H () A £ HB1E[7:2]

RW
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REG[C1h] DMA Destination Window Upper-Left corner X-coordinates 1 (DMA DX1)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
79 | BAENO 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
221745 € L Buffer RAM [¥) H ¥ N f7 bk [15:10].
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
10 W75 X DMA [ (Canvas) b H K& 17 £ X[9:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
L2217 %% € Y Buffer RAM 1 H [ty 77ttt [9:8].
REG[C2h] DMA Destination Window Upper-Left corner Y-coordinates 0 (DMA DYO0)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
2.0 BEZEA745 € X DMA IJEIE] (Canvas) b HE L 7% iy Y[7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
IL2E 17 % 5 X Buffer RAM (¥ H [ A 77 11k [23:16].
REG[C3h] DMA Destination Window Upper-Left corner Y-coordinates 1 (DMA DY1)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
W2 K
7.9 WABEN O 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
IR 217 2% 5 X Buffer RAM (¥ H [t A 77 ik [31:26].
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
1-0 A7 8% 5 X DMA [JER (Canvas) b H I /2 £ Y[9:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
UL 17 2% 5 X Buffer RAM (] H [ A 77 1k [25:24].
REG[C4h] — REG[C5h] : RESERVED
Bit Description Default Access
7-0 NA 0 RO
REG[C6h] DMA Block Width 0 (DMAW WTHO)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 DMA [X JL 55 EE[7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &4 % H[7:0].
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REG[C7h] DMA Block Width 1 (DMAW WTH1)

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
WA 2T 1

7.5 WA BN O 0 RW

When REG 5Eh (AW_COLOR) bit 2 = 1 (Linear Mode)

DMA &% H[15:10].

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
X 55 FE[9:8]..

10 DMA X H i J£[9:8] | | 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA f&%i% 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)
7.0 DMA X 3= BE[7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA 1454 H[23:16].

REG[C9h] DMA Block Height 1 (DMAW HIGH1)

Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
WA 2T 1

20 WA 0 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA 1454 H[31:26].

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
X B [9:8].

10 DMA [X ¢ 5 £[9:8] 0 RW

When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

DMA f& 4% H[25:24]

REG[CAh] DMA Source Picture Width O(DMA_SWTHO)

Bit Description Default Access
7.0 DMA Source Picture Width [7:0] 0 RW
LEDAES 8
REG[CBh] DMA Source Picture Width O(DMA SWTH1)
Bit Description Default Access
71| BN 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

(DMa_SSTR)

P OB TR 10)

Linear mode

Source serial flash ROM Buffer RAM
(Canvas)
(DMA_SSTR) (DMA,_DY, DMA_DX)

DMA

- -~ - (DM&_SVTH)

Block mode

B 19-8 : DMA Linear and Block Mode
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19.10 X F5|%

REG[CCh] Character Control Register 0 (CCRO)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7:6

Character source selection

00: #F CGROM N7 Kk o

01: #}# CGROM JFFFKIE (BRIBINTE).
10: & E LFFF .

11: NA.

RW

5-4

Character Height Setting for external CGROM & user-defined
Character
00b : 16;
01b : 24;
10b : 32;
7

1. AEHE O TR 9 57 745, 5h< 8000h I
N¥AT, N 8/12/16. HFih>=8000h 4T, TN
16/24/32,

2. LN TR ELMSHEFIFNARE, IFHEE GT
Font ROM (CEh, CFh) #3522 174%.

3. W CGROM I #F 8x16 / 12x24 | 16x32.

ex. 8x16 / 16x16 /255 x 16,
ex. 12x24 | 24x24 [1NE:58 x 24,
ex. 16x32 / 32x32 /4558 x 32,

RW

3-2

NA

RO

1-0

Character Selection for internal CGROM

1 FNCROB7 =0 5 B6 =0, ¥ 2N CGROM 7474,
HHA#H CGROM % 7 ISO/IEC 8859-1,2,4,5, HJ L7 RFd L
J R B B K 15 5

00b : ISO/IEC 8859-1.

01b : ISO/IEC 8859-2,

10b : ISO/IEC 8859-4,

11b : ISO/IEC 8859-5,

RW

REG[CDh] Character Control Register 1 (CCR1)

Bit

Description

Default

Access

Full Alignment Selection Bit

0: &X554ERE.

10 N FFEEE.
HAXSFEEEN, BRI T R TR R /2. SRR
MR FFFE LR DT HRETZHEE 12 Wame BR L EN
112 mfE, SN BoR e BEAH R 52 .

RW

Chroma keying enable on Text input
0: FRMEHE 0 & o e ERET.
1 FRIMEYE 0 2 5oR KK (Canvas)

RW
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Bit Description Default Access
5 NA 0 RO
Character Rotation
0 : Normal
LA TT N B EE T .
4 1: Wilgr 90 i, JFHAEEFI. 0 RW
XFTTIRMN BB N E LR
(XRIZWE VDIR 4 1),
ZH BN PR SE, AR, A E A LA A
RS EH] core_busy SR & /& 75 A PLHEAT T 4.
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 RW
10b : X3
11b : X4
REG[CEh] GT Character ROM Select (GTFNT SEL)
Bit Description Default Access
GT Serial Character ROM Select
000b: GT21L16T1W
001b: GT30L16U2W
7.5 010b: GT30L24T3Y 0 RW
011b: GT30L24M1Z
100b: GT30L32S4W
101b: GT20L24F6Y
110b: GT21L24S1W
4-0 N/A 0 RO
REG|CFh] GT Character ROM Control register (GTENT CR)
Bit Description Default Access
Character sets
X T4 E 4 CGROM, bt 75 305 A5 77 AL AU X R o
a. Single byte character code for following character sets:
7-3 00100b: ASCII only (00h-1Fh, 80-FFh will send “blank space”) 0 RwW
10001b: 1ISO-8859-1 + ASCII code
10010b: 1SO-8859-2 + ASCII code
10011b: 1SO-8859-3 + ASCII code

RAIO TECHNOLOGY INC.

217/239

www.raio.com.tw




RAIO™ RA8873ML4N
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Bit Description Default Access

10100b: 1SO-8859-4 + ASCII code

10101b: 1ISO-8859-5 + ASCII code

10110b: 1ISO-8859-7 + ASCII code

10111b: 1ISO-8859-8 + ASCII code

11000b: 1SO-8859-9 + ASCII code

11001b: 1ISO-8859-10 + ASCII code

11010b: 1ISO-8859-11 + ASCII code

11011b: 1ISO-8859-13 + ASCII code

11100b: 1ISO-8859-14 + ASCII code

11101b: 1ISO-8859-15 + ASCII code

11110b: 1ISO-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

YE: Ik bits % & A & 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) 545 —A~Fi3 a1 4E 80h LLR, <
WAL ASCII SRARHE,

2 N/A 0 RO
GT Character width setting

00b: X T-[hl & Be L I F AP 4L, A B2 m ) —¥. Ex.
ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese,

1-0 0 RwW
JIS0208, Thai.
Others: UL NFFFHBA AT FFF: ASCII, Latin, Greek,
Cyrillic & Arabic.
Relationship of Character sets & GT Character width as following:
Char. set ASCII Code/ Latin / Greek / )
.- Arabic
ISO-8859-x Cyrillic Others
. (00111b)
Width (00100b /1xxxxb) (00111b)
R o IF] 7€ B &
TE E
00b e L e NA (auto set by chip)
01b Arial N5 5 AT 0 A ARER NA
10b Roman A& % NA 2 B A& 58 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
BOEFRTATER, BMATREER UGN BT —17. (B
4-0 fir ) 0 RwW

ITERRIBN S A SO 8 OE N T .
AT S 5 T RO REESD .

Active Window
| o | w5
Character Line gap

R a[1]o]

Bl 19-9: Character Line Gap

REG[D1h] Character to Character Space Setting Register (F2FSSR)
Bit Description Default Access

7-6 NA 0 RW

Character to Character Space Setting
00h : 0 pixel

01h : 1 pixel

02h : 2 pixels

3Fh : 63 pixels
TR ) PR 2 I
1) HKK%S?%EU(E%JJO

Active Window — r— Character to Character Space

RIAlI O

19-10: Character to Character Space
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REG[D2h] Foreground Color Register - Red (FGCR)

RA8873ML4N

Bit

Description

Default

Access

7-0

Foreground Color - Red; for draw, text or color expansion
256 1, NULZZAEAR T Bit[7:5].

65K o, AILZZIEAEH Bit[7:3].

16.7M 4, JYIZEAF 2511 Bit[7:0].

FFh

RW

REG[D3h] Foreground Color Register - Green (FGCG)

Bit

Description

Default

Access

7-0

256 4, NUILZATERIN Bit[7:5].
65K o, HULZZAFEARI Bit[7:2].
16.7M {3, NILZEAF 221 Bit[7:0].

Foreground Color - Green; for draw, text or color expansion

FFh

RW

REG[D4h] Foreground Color Register - Blue (FGCB)

Bit

Description

Default

Access

7-0

Foreground Color - Blue; for draw, text or color expansion
256 1, NULZZAEARIT Bit[7:6].

65K o, UL Bit[7:3].

16.7M o, NILZEA7 451 Bit[7:0].

FFh

RW

REG[D5h] Background Color Register - Red (BGCR)

Bit

Description

Default

Access

Background Color - Red; for Text or color expansion
256 1, NULZZAEART Bit[7:5].

65K o, NILZZAEAEH Bit[7:3].

16.7M {1, N2 Bit[7:0].

BB G ST’ 2 2 P O R iR, 1£ BTE Hifg
JRIF], ANTTBOAH AME .

et TR OENR SR M, AZOE SHT SO FRE,

00h

RW

REG[D6h] Background Color Register - Green (BGCG)

Bit

Description

Default

Access

7-0

Background Color - Green; for Text or color expansion
256 1, NULZZAEART Bit[7:5].

65K o, NILZZAEAR1 Bit[7:2].

16.7M &, NILZEAF251 Bit[7:0].

BB TR 2 2 U e R iR, ££ BTE Difg
JRIF], ANTT B AME .

et TR OENR SR M, AZOE ST SO FRE,

00h

RW
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REG[D7h] Background Color Register - Blue (BGCB)

RA8873ML4N

Character/Graphic TFT LCD Controller

Bit Description Default Access
Background Color - Blue; for Text or color expansion
256 1, NULZZAEAR T Bit[7:6].
65K i, NILZEAF#11 Bit[7:3].
7-0 16.7M 1, NULZEAF 3311 Bit[7:0]. 00h RW
PE L LW R OUEYIR S L AERE SRR OAH R RE,
B g B 7 1 2ot LT 7 TR 7 e R, 72 BTE TR
IR, AT B EME .
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]
oo | BEREE TR L. . .
5 UL S (Canvas) (1872 KA CGRAM %R,
JF HAEH] CGRAM [t ik 2 47 45 KT CGRAM [ ik »
REG[DCh] CGRAM Start Address 1 (CGRAM STR1)
Bit Description Default Access
CGRAM START ADDRESS [15:8]
o | MEEESCF R . W
56 W AU S (Canvas) [9EE KA CGRAM HITE
3 HL{%i Fil CGRAM [ b 28 77 3% K 4T CGRAM [y 54 .
REG[DDh] CGRAM Start Address 2 (CGRAM STR2)
Bit Description Default Access
CGRAM START ADDRESS [23:16]
7.0 fi I 52 LA A Al 0 RW
15 AL S (Canvas) (1852 K4 A CGRAM {1403
I A CGRAM [tk 2247 4 KA CGRAM (114 -
REG[DEh] CGRAM Start Address 3 (CGRAM STR3)
Bit Description Default Access
CGRAM START ADDRESS [31:24]
oo | BEREE TR L. . .
i FHLAUE KK (Canvas) 3EE KN\ CGRAM (1),
Jf HAEH] CGRAM HyHhE G2 A7 43 KA CGRAM HIHHE -

o IR FEESUR MRS, WhERe . ATEE. (EER. RUSEA.

# Wiy 7€ core_busy (fontwr_busy) RA&ZETE lows
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RAIO™ RA8873ML4N
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19.11 REVREHIEHZ75S

REG[DFh] Power Management register (PMU)
Bit Description Default Access

Enter Power saving state
0: ARAERL B A 2 b e 1
10 BEANE A,
b
A =M IR DL F AR nge
7 SN TR | B AL R . B 0 RwW
XFIXA bit 5 0 A P AR Mg, 7 R ST f5 L bit A i
N0, FERGARTEAIFMER, BB bit 574 1. MPU 215 £ &
Grkth A A RE UV S A7 4% . 3 FH 3 m) DUk &5 it A i A
PR AL bit [1] (power saving) KM RS C 4 M
PR R T .
6-2 NA 0 RO
Power saving Mode definition
00: NA
01: Rl
1-0 CCLK & PCLK £xf5 1k, MCLK ¥ 45 i MPLL $24t. 3 RW
10: PRIRAE

CCLK & PCLK £:f%1k, MCLK N OSC #iR f it .
11: BEAR AL

P %S PLL #i 2 1% 1k.

19.12 Buffer RAM¥S %2758

REG[EOh] Buffer RAM attribute register (BFRAR)
Bit Description Default Access

Buffer RAM Power Saving type
7 0: 447 power down fir 4 LLIE N5 HERRE 0 RW
1: AT self refresh T4 Lt N HELAR A

Buffer RAM memory type (bfr_type)

6 o 0 RW
DA E O
5 Buff?r RAM Bank number (bfr_bank) 1 RW
W IHE 1
4-3 B:u/fft?r RAM Row addressing (bfr_row) 1 RW
IR E 2'b01
2.0 Buffer RAM Column addressing (bfr_col) 0 RW

WAECE 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)
WA E 3'b000

RW

4-3

To select the driver strength of the DQ outputs (bfr_drv)
WA E 2'b00

RW

Buffer RAM CAS latency (bfr-caslat)
010b: 2 Buffer RAM clock latency
011b: 3 Buffer RAM clock latency
Other: {#%¥

03h

RW

*J& : This register was locked after bfr_initdone bit was set as 1.

REG[E2h] Buffer RAM auto refresh interval (BFR REF ITVLO)

Bit

Description

Default

Access

7-0

Refresh interval (Low byte)

Buffer RAM W #8 H s l#TiIT[E], B Buffer RAM SiiZa 145

oo R R 98 A 0000h, Buffer RAM E SIRIBNEG & it
fe.

PN EB BT A2 AR Y Buffer RAM’s Refresh [ #13A% 5 row
size K E .

Ex. i Buffer RAM #5i% 2 100MHz, Buffer RAM [l & 1
Tref /& 64ms, Jf H. row size &y 8192, A4 A #EMIHTIN 1] B 1% &
/NTF 64e-3 / 8192 * 100e6 ~= 781 = 30Dh, KItibZE1Fas
[E2h][E3h]ik /& % 5& 30Dh

00h

RW

REG[E3h] Buffer RAM auto refresh interval (BFR_REF ITVL1)

Bit

Description

Default

Access

7-0

Refresh interval (High byte)

Buffer RAM 3 B 2 BT[], B Buffer RAM Sl 1145

oo IR L2 E A 0000h, Buffer RAM H BIRIETH & 12k
ﬁéo

00h

RW

REG[E4h] Buffer RAM Control register (BFRCR)

Bit

Description

Default

Access

Length to break a burst transfer
00: 256

01:128

10: 64

11: 32

RW

WA 0

RW
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Bit Description Default Access

Buffer RAM clock enable pin state
N H i Buffer RAM Sl 85 fe 51 AR .
0: Buffer RAM i %456t .
1: Buffer RAM SR 5 /¢
Report warning condition
0: ZEHE SR FRE 5 AR .
10 WA E SR,
et A M N AF b B2 Buffer RAM B KHbbE (7T REZ

° I B K H bR 2 512bytes) BYE I ] A7 B A ] Bl 15 B ° R
Buffer RAM ¢ FRAN BTSRRI, 848 & AR Bt
€, AEHE P DR A AR E . IXANE S AR ] L&
TEIXA bit 9 0 KiGER-
Buffer RAM timing parameter register enable
5 (BFR_PARAMEN) 0 RW

0: 2§ Buffer RAM B #2847 35

1: i fit Buffer RAM I 7> S 5217 5%

Buffer RAM enter power saving mode (bfr_psaving)
1 0 2| 1 MR 2k N4 Fa A 2 0 RwW
1 3 0 AR 2k 48 FAsE

Start Buffer RAM initialization procedure (bfr_initdone)
0 | 1 B ¥ 24T Buffer RAM WILHFRST

0 BEEUAZY R Buffer RAM S 4 W14A kI FLl DAREAZEL T 0 RwW
—H#E 15, MAEHESAH 0.
1 3 0 AR AN 5 ZE L I R A

** RF| Buffer RAM P& RHA % BFR_PARAMEN (REG[E4], b2) #A 1 KB XK.
REG[EONh] Buffer RAM timing parameter 1

Bit Description Default Access

7 NA 0 RO

6 NA 0 RW

5 NA 0 RW

4 NA 0 RwW
tMRD : Load Mode 14 % Active B Refresh iy 4[] ] .

3-0 2 RW
00h — OFh: 1 ~ 16 Buffer RAM 4%,

REG[E1h] Buffer RAM timing parameter 2
Bit Description Default Access
. BBl E .
7.4 tRFC : H3nl# E # 8 RW

00h — OFh: 1 ~ 16 Buffer RAM clock.

3.0 tXSR : Bk SELF REFRESH-to-ACTIVE command. 7 RW
00h — OFh: 1 ~ 16 Buffer RAM #ii %,
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REG[E2h] Buffer RAM timing parameter 3

Bit Description Default Access

24 tRP : PRECHARGE i 4[] J&] A ] (15/20ns) . 5 RW
00h — OFh: 1 ~ 16 Buffer RAM %%,

3.0 tWR : Time of WRITE recovery time, 0 RW
00h — OFh: 1 ~ 16 Buffer RAM %%,

REG[E3h] Buffer RAM timing parameter 4

Bit Description Default Access

7.4 tRCD : ACTIVE-to-READ & WRITE [ ZEIR R[] . 2 RW
00h — OFh: 1 ~ 16 Buffer RAM 5%,

3.0 tRAS : Time of ACTIVE-to-PRECHARGE. 6 RW
00h — OFh: 1 ~ 16 Buffer RAM 5%,
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19.13 FEIC 7%

REGI[E5h] IIC Master Clock Pre-scale Register 0 (ICMCPRO)
Bit Description Default Access
7.0 IIC Master Clock Pre-scale [7:0] 0 RW
XSCL = CCLK / (5*(Pre-scale + 2))
REG[E6h] IIC Master Clock Pre-scale Register 1 (ICMCPR1)
Bit Description Default Access
7.0 IIC Master Clock Pre-scale [15:8] 0 RW
XSCL = CCLK / (5*(Pre-scale + 2))
REG[E7h] IIC Master Transmit Register (ICMTXR)
Bit Description Default Access
7-0 IIC Master Transmit [7:0] 0 RW
REG[E8h] IIC Master Receiver Register (ICMRXR)
Bit Description Default Access
7-0 IIC Master Receiver [7:0] 0 RW
REG[E9h] IIC Master Command Register (ICMCMDR)
Bit Description Default Access
START
7 FEA ()T IR AT, IF B ptdar B 3hiE kR . 0 RW
2 BUXA bit ki 0.
STOP
6 FEAEAT RS, I HA 2 B A B B 0 RW
2 G bit KN 0.
READ(READ and WRITE can’t be used simultaneously)
S M slave S2EHfE, FF H A7 24 il B 205 R 0 RW
2 G bit KN 0,
WRITE(READ and WRITE can’t be used simultaneously)
4 %I Slave 5 N, I H A 2w 4F B 25 . 0 RW
& G bit Kt 0.
ACKNOWLEDGE
4 1IC master FUs 3 H i
3 0: Sent ACK. 0 RwW
1: Sent NACK.
2 L XA bit ki 0.
2-1 NA 0 RO
Noise Filter
0 0 1255k, 0 RW
1: #he.
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REG[EAh] IIC Master Status Register (IICMSTUR)

Bit Description Default Access

Received acknowledge from slave

7 0 : Acknowledge # Ui % . 0 RO
1: %A Acknowledge %%,
IIC Bus is Busy

6 0: WEARE, £ STOP 55 HMIHIN, 1 bit Jy 0, 0 RO
10 JURRIRES, 7E START 5 SR, 3L bit A 1.

5-2 NA 0 RO
Transfer in progress

1 0: HfEfse i 0 RO

1 YERIEEREAT

Arbitration lost

4 RA8873M “k2% arbitration i, X/ bit 2% /% 1. Arbitration
SIREWPRGA

—/> STOP {5 SH A, (HRIFRAHENR, UL RA8873M
(1) master 2x3x3}] SDA A high, {H/Z L&) master 214 SDA Ik
3)) low,

19.14 GPI § GPO &%

REG[FOh] GPIO-A direction (GPIOAD)
Bit Description Default Access

General Purpose I/O, Port A
GPIO-A_dir[7:0] : General Purpose I/O direction control

7-0 FFh RwW
0: Hth.
10 FN.

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

7.0 For Write, Port A s‘GeneraI Purpose Output N NA RW
GPO-A[7:0] : A syl A th, 5 DB[15:83L 55| .
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A s @ A N, 5 DB[15:8]3L =5 i,
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REG[F2h] GPIO-B (GPIOB)

Bit

Description

Default

Access

7-5

NA

NA

NA

For Write. Port B’s General Purpose Output
A 5 KOUTIOL 5] .

For Read, Port B's General Purpose Input
NS KIN[OJH: = 5] Ji .

NA

RW

3-0

For Read, Port B's General Purpose Input
XA bit 7& R, WA AR A AT TR .
{XA0, XnWR, XnRD, XnCS}

NA

REG[F3h] GPIO-C direction (GPIOCD)

Bit

Description

Default

Access

General Purpose I/O, Port C

GPIO-C _dir[7:0] : General Purpose I/O direction control
0: #ithe

10 FN.

FFh

RW

REG[F4h] GPIO-C (GPIOC)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port C

GPIO-C[7] & GPIO_C[4:0] : General Purpose Input / Output
5 {XPWMO0, XnSFCS1, XnSFCSO0, XMISO, XMOSI, XSCK} #t
1Y

GPIO Ljfig R A EAH BT REMEERERS A REAL I -

(ex. PWM, SPI master disabled).

*** GPIO_CI[6:5] & iz T,

NA

RW

REG[F5h] GPIO-D direction (GPIODD)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port D

GPIO-D_dir[7:0] : General Purpose I/O direction control
0: ¥tk

(HE I

FFh

RW

REG[F6h] GPIO-D (GPIOD)

Bit

Description

Default

Access

General Purpose I/O, Port D

Only available on digital display package type
GPIO-DJ[7:0] : General Purpose Input/Output
5 PDAT[18, 2, 17, 16, 9, 8, 1, O3 =5 Jil.

NA

RW
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REG[F7h] GPIO-E direction (GPIOED)

Bit Description Default Access
General Purpose I/O, Port E
7.0 GPIO-E_dir[7:0] : General Purpose I/O direction control FEh RW
0: Hiho
10 HN.
REG[F8h] GPIO-E (GPIOE)
Bit Description Default Access
General Purpose I/O, Port E
7.0 Only available on digital display package type NA RW
GPIO-E[7:0] : General Purpose Input/Output.
5 XPDAT[12, 11,10, 7, 6, 5, 4, 33L = 5] il
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: Hith.
10 FAN.
REG[FAh] GPIO-F (GPIOF)
Bit Description Default Access
General Purpose I/O, Port F
7.0 Only available on digital display package type NA RW
GPIO-F[7:0] : General Purpose Input/Output.
5 XPDAT[23, 22, 21, 20, 19, 15, 14, 13]3L 5| .,
19.15 SEAIEH|Z A
REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access
B
o 0 0
WA 0.
Long Key Enable Bit
6 1 SAE, KAH ) Wb KSCR2 bitd-2 #5E . 0 RW
0: %:ge.
Short Key de-bounce Times
TH B Rk 1], DA key-scan 33 JE A R
5.4 | 00b:4 0 RW
01b: 8
10b: 16
11b : 32
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Bit

Description

Default

Access

Repeatable Key enable
0: ZEREE B,
1) BREE .
ie, WIARERIRLHL T, JF BB AR RERITE LT, B Ad
A 2 B AT DR R PV R sER I Tt e v T, (ER A
WL R WS, SWSE AR
PRIRSTE L — R B h W 2D s B A T A R AL B BURE IR 4
R TR BT RIS T) S DARAZ B KA RIS T8], - [ A BRI ™ A2 )5
I A RS B R — R b, DA Z5 i B v T AT

—AShilr, Ry s

RW

2-0

Row Scan Time
Period of Key scan controller to scan one row.

! x 2048

TKEYCLK =
SYSCLK

000: ROW _SCAN _Time =T,qycix

001: ROW _SCAN _Time =T,k X2
010: ROW _SCAN _Time =T, gyc x X4
011: ROW _SCAN _Time =T, x X8
100: ROW _ SCAN _Time =T,z « x16
101: ROW _ SCAN _Time =T,gyc x X 32
110: ROW _ SCAN _Time =T,z « X 64
111: ROW _SCAN _Time = Tyg o« X128

This key pad controller supports 5x5 keys. Total Key pad
scan time = Row Scan Time * 5

RW

REG[FCh] Key-Scan Controller Register 2 (KSCR2)

Bit

Description

Default

Access

Key-Scan Wakeup Function Enable Bit
0: Key-Scan Mt T e pi 256 .
1: Key-Scan Wi I A 4 £ R

R/W

Key released interrupt enable
0: A FBERRI, WA A
10 P IR ORI, A Pk A

RW

NA

RO

Long Key Recognition Factor

X FEARE KA AT I H), R B  Se B n] JE KAt A
", HE0# 7

LongKeyRecognitionTime

EL N

=RowScanTime x 5 x
(LongKeyRecognitionFactor +1) x 1024

RW
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Bit Description Default | Access

Numbers of Key Hit.

0: WHIBPILT.

1. —8¥#% F, REG[FDh]Z##AD .
1-0 2 Wi % N, REG[FEhZ 358 /Mg . 0 RO
3 =ANEEME T, REGIFFh]Z 358 =AM,

L AR I — AN B Sk s 18] Y A AR AT d e B A T, X ANr
ESEEIS

REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default | Access

Key Strobe Data0
o | FURLEGEER O HHE . ) 8D RO
FEFRR I — AN FUBRI 1] A A AR PTHZ AL T RO, WA e 2

[F] 3] FFh,

REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default Access

Key Strobe Datal

0 Kb N AR 1 4% R o TBD RO

FEMIL GBI 1) 3 BOA AR T A % PRIt Wthgefras &=
[ml %] FFh.,

REG[FFh] Key-Scan Data Register (KSDR2)
Bit Description Default Access

Key Strobe Data2

-0 XF L R 2 AR o TBD RO

FEMERL NSRBI (5] P BOA AR L B2 P Ife, Wk Aras &=
5] 3] FFh.

Z 19-3 : Key Code Mapping Table (Normal Key)
KinO Kin1 Kin2 Kin3 Kind
Kout0 00h 01h 02h 03h 04h
Kout1 10h 11h 12h 13h 14h
Kout2 20h 21h 22h 23h 24h
Kout3 30h 31h 32h 33h 34h
Kout4 40h 41h 42h 43h 44h

2 19-4: Key Code Mapping Table (Long Key)

KinO Kin1 Kin2 Kin3 Kin4
Kout0 80h 81h 82h 83h 84h
Kout1 90h 91h 92h 93h 94h
Kout2 AOh A1h A2h A3h Adh
Kout3 BOh B1h B2h B3h B4h
Kout4 COh C1h C2h C3h C4h
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20. RABS73MZFrHIEIETAIFR

= A-1
® : Supported, — : Not supported
GT21L16T1W supports font Sups(')o‘rgtggggsl\gatus Remarks
15X16 dots GB12345 font o
15X16 dots BIG5 basic font (]
The RA8873M can not support the particular
fonts which are illustrated in the & A-2, caused
15X16 dots JIS0208 basic font [ by the designing bug from GENITOP, but this
problem could be solved through the software
modification when needed.
15X16 dots Unicode font (Japanese) o
5X7 dots ASCII font —_
7X8 dots ASCII font —_—
6X12 dots ASCII font —
8X16 dots ASCII font (]
8X16 dots bold ASCII font o
12 dots ASCII font (Arial) —_—
16 dots ASCII font (Arial) o
8X16 dots Latin font (]
8X16 dots Greek font o
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 o
16 dots Arabia extendable font (]
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2 A-2: Character code for JIS0208 (RA8873M can not support)
| = = 6 v v 0 & & i
0135 | 0169 | 0170 | 0173 | 0206 | 0207 | 0379 | 0413 | 0414 | 3344
i} 5 6 Je Al & 2 =t i
3436 | 3636 | 3680 | 3847 | 4038 | 4247 | 4347 | 4935 | 4948 | 4949
5 H nE = s # i il figt =
4974 | 5036 | 5093 | 5159 | 5229 | 5483 | 5660 | 5756 | 5847 | 5881
7 i % &t & ] * i EQ
5969 | 6232 | 6823 | 6913 | 6962 | 7967 | 8035 | 8157 | 8406 | "8503
l = = 8 ¥
8565 | 8569 | 8570 | 8573 | 8579

= A-3

RA8873M

Supported Status Remarks

GT30L24M1Z supports font

24X24 dots GB18030 basic font (]

12X24 dots GB2312 extension font

12X24 dots ASCII font

24 dots ASCII font (Arial)

24 dots ASCII font
(Times New Roman)

%= A-4

RA8873M

Supported Status Remarks

GT30L32S4W supports font

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?gg?g\?atus Remarks
16 dots ASCII font (Arial) o
16 dots ASCII font P
(Times New Roman)
24 dots ASCII font (Arial) o
24 dots ASCII font °
(Times New Roman)
32 dots ASCII font (Arial) [
32 dots ASCII font °
(Times New Roman)
%= A-5
GT30L16U2W supports font RAB873M Remarks

Supported Status

11X12 dots Unicode font —

15X16 dots Unicode font

()
8X16 dots Special font o

5X7 dots ASCII font —_—

7X8 dots ASCII font —

6X12 dots ASCII font —_—

8X16 dots ASCII font [ ]

12 dots ASCII font (Arial) —_—

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Latin font (Arial)

12 dots Greek font (Arial) —

12 dots Cyril font (Arial) —_

12 dots Arabia font (Arial) —_

12 dots Arabia extendable font
(Arial)

16 dots Latin font (Arial)

16 dots Greek font (Arial)

16 dots Cyril font (Arial)

16 dots Arabia font (Arial)

16 dots Arabia extendable font
(Arial)
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*= A-6
GT30L24T3Y supports font Supscfr?sg%'\fatus Remarks
11X12 dots GB2312 basic font —_—
15X16 dots GB2312 basic font o
24X24 dots GB2312 basic font o
11X12 dots GB12345 basic font —_
15X16 dots GB12345 basic font o
24X24 dots GB12345 basic font o
11X12 dots BIG5 basic font —_
15X16 dots BIG5 basic font (]
24X24 dots BIG5 basic font (]
11X12 dots Unicode font —_
15X16 dots Unicode font o
24X24 dots Unicode font o
5X7 dots ASCII font —
7X8 dots ASCII font —_—
6X12 dots ASCII font —_—
8X16 dots ASCII font [
12 dots ASCII font (Arial) —_—
16 dots ASCII font (Arial) o
24 dots ASCII font (Arial) o
= A-7
GT20L24F6Y supports font RAB873M Remarks

Supported Status

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

24 dots ASCII font (Arial)

8X16 dots Latin font
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GT20L24F6Y supports font

RA8873M
Supported Status

Remarks

8X16 dots Greek font

8X16 dots Cyril font

8X16 dots Hebrew font

8X16 dots Thai font

12X24 dots Latin font

12X24 dots Greek font

12X24 dots Cyril font

16 dots Arabia font (Arial)

16 dots Latin font (Arial)

16 dots Greek font (Arial)

16 dots Cyril font (Arial)

12 dots Latin font (Arial)

12 dots Greek font (Arial)

12 dots Cyril font (Arial)

24 dots Arabia font (Arial)

8x16 1ISO8859-1

8x16 1SO8859-2

8x16 1ISO8859-3

8x16 1ISO8859-4

8x16 1ISO8859-5

8x16 1ISO8859-7

8x16 1ISO8859-8

8x16 1ISO8859-9

8x16 1ISO8859-10

8x16 1ISO8859-11

8x16 1ISO8859-13

8x16 1ISO8859-14

8x16 1ISO8859-15

8x16 1ISO8859-16

5x7 1SO8859-1

5x7 1SO8859-2

5x7 1SO8859-3

5x7 1S08859-4

5x7 1SO8859-5

5x7 1SO8859-7

5x7 1SO8859-8
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GT20L24F6Y supports font

RA8873M
Supported Status

Remarks

5x7 1S08859-9

5x7 1SO8859-10

5x7 1SO8859-11

5x7 1SO8859-13

5x7 1SO8859-14

5x7 1SO8859-15

5x7 1SO8859-16

5x10 LCM Area 0

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

GT21L24S1W supports font

RA8873M
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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H:
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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