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RGUTREL S, AC/IDC HU/TRFIE. SANThEE T ER. A7 at. A I TR an i .

1.1 HEMW

RA8876 J&ti LI D LCD 54, XT4MNEFNTE SDRAM i £ Ak 512M-bit, A4 7 AT LA IE %t 4158
F BT FEREEE 3, Kt RAS876 A4t — = 3Ui v 1Y 8/16bit F 25 7151 ) 5w 1, RA8876 #RALZ B

RAAZMIX B, JegtmhiE (PIP). % B R i 5 o iR 5 S ThRE .

1.2 RgEGATAERE

Host

8/16 MPU Host I/
or SPI1/12C Host I/

SDRAM

Serial
Flash
or

RAIO
RA8876

16-bits SDRAM
CMOS Panel I/F

SPI master I/F

GT Font|

RAIO TECHNOLOGY INC.

1-1: System Diagram

PLLs

1.2v
LDO+POR

1SO8859 ROM

Text/Graphic
TFT LCD
Controller

B 1-2: Chip Diagram
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2. FetE

2.1

2.2

2.3

2.5

EIfEZR X

X% SDRAM K/)h:16Mb, 32Mb, 64Mb, 128Mb, 256Mb & 512Mb

Y SDRAM ¥ EH: x16

% 4 16-bit SDRAM 5/, frame buffer £ KAy 256MB/512MB

EXt ]

5 8080/6800 8/16-bit 4 H5#11 (MIPI DBI Type A)

B TR MPU B Xnwait 1155 PLEERS 2
YRFERAT EE RO, B0, 11C, 3/4-wire SPI
X BG5S S e 1 D RE

NS ) e

1bpp: Hiff (1-bit/E %K)

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

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

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

B Index 2:6 (64 &5l /M FK IFairiE W EJE M)
B oRGB 4:4:4:4 (4096 5| /1§ 2 017 i% I FE 8 1)

B
14 % AT LAY SE 24/18/16-bits TFT &t 77 20

BESE LS i S

Y HF 16/18/24-bit CMOS F:[1 h# % mi /& MIPI DPI-2

SCRFRRFR PR ORI 2048X2048 13K (1 ¢ SERRRYTIR 7> #rE 2 BUR T pixel clock 5 )

QVGA: 320 x 240 x 16/18/24-bit LCD 5%
WQVGA: 480 x 272 x 16/18/24-bit LCD Bi%:
VGA: 640 x 480 x 16/18/24-bit LCD J# %%
WVGA: 800 x 480 x 16/18/24-bit LCD 5t %:
SVGA: 800 x 600 x 16/18/24-bit LCD JF%:
QHD: 960 x 540 x 16/18/24-bit LCD Ji# %%
WSVGA: 1024 x 600 x 16/18/24-bit LCD Ji# %
XGA: 1024 x 768 x 16/18/24-bit LCD 5%
WXGA: 1280 x 768 x 16/18/24-bit LCD J5t %=
WXGA: 1280 x 800 x 16/18/24-bit LCD j#%&
WXGA: 1366 x 768 x 16/18/24-bit LCD j5#%&
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2.6 BiIhEE

AT B AT X 4 A 32X32 B Lhs
BN H
LORE RN HE X LCD 47 asf3 3], THiEid KKl (canvas) Zifras BOE AT LU /R & L EAT 40
SR> BB . TARE AR/ SR 60 B I 70 PR A K b AU BL 8 MR A58,  DAZE B 5 W2
1 MRS E & H AR S F (U e B (BT AE B A R B e SO, IR AN TR B i um A )

® EMEIR
L ERH BT LCD B R/ I AR /s e 3, TAEAE =07 1n) W] LMRZS 5 3R 3 R

® i (PIP)
S I 1 O T, SR I v I DA O ) 4 K S AE
EIEHAE AT Bt 4 MERIEE, EE BN — AL, Fid e E
BRI Z) . R L) KOz s 7R E R 2 .

® ZHIDRZEMIX
ZE DR M X DR OV RN & HE R DR XA )#H, SDRAM R/ A I 5 N G2 [X K/
K R X EH . EMEHZER RGN B, A TG A R LR X, 5 B
B AR

® REEIR
WG g S s ROR AR B RE I, SR W i ] DLPRIE R /R UG it A7 /5 SDRAM H B R Bidls . X ANThREZAE
Standby 5 Suspend i B

o IR
E EL R R DR G AR R b X T S D RE T O BB S AN Y, (R TE BRI R EREIN PIP
TR AERE Y o

® iiliss (Color Bar Display)
TEA SDRAM (15 L AR AT AL 8077 R, BRIN M #30 640x480 13 % .

I ISP N/NE

s,
] i 11 f) AL U 1 7 T LA I

7]
i

2.7 FHLER

® TEEASME MPU ML T, Kl RAB876 A N i I i Ak 3 28 m] LA H il 47 7E serial flash PN 145 4 5 £diE
PUE T R TIRE . XN IHRESTE LRI R B 0T, BAESUT 52 e K3 AU AMEE MPU B Th g SRR
12 g4 . /45T

B EXIT: EJISEH? (0Oh/FFh) -- one byte instruction
® NOP: 54 (AAh) -- one byte instruction
B EN4B: 1&)\ 4-Byte fi:(iE4 (B7h) -- one byte instruction
B EX4B: Bhif 4—Byte XI5 4 (E9h) -- one byte instruction
B STSR: WMW (10h) -- two bytes instruction
B CMDW: ¥ 5 A4 (11h) -- two bytes instruction
B DATR: éﬂﬁ}?ﬁ&ﬂl?‘é (12h) -- two bytes instruction
B DATW: 5 AfE4 (13h) -- two bytes instruction
B REPT: hn#it$ig4 (20h) -- two bytes instruction
B ATTR: JEUE MRS (30h) -- two bytes instruction
B JUMP: BkERTE4 (80h) -- five bytes instruction
B DJINZ: EJIFBkERTE 4 (81h) -- five bytes instruction
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2.8 [XBfE#I5I% (BTE)

® 2D BitBLT 5|%
FA MR S By e i 5 i 25040
7 B SA 5 PR S
mRALE R E L) 8x8/16x16 1R K M EIFE
® RE&iEW (Opacity)
i FH VR 3% A T DK 7 A B RS TR AN B (B, S8 7 A e (¢ 75 SRR ok ZEALBRIRE B |
M EREIE I SR B BRI, BhAh, AT A2 Bk Ry
B SCHEEE (Chroma-keying) Ihfg: 45 1 RGB it kRONE 1S % 3T IR AR AL B
B EJRIRAIZE (Alpha-blending) : HRHE 2% A7 345 1% € 3% B I LL R EAT R Tk MG TR GRS IR 1
ThRE LA ELRE) -
B GREAGIEY (Alpha-blending) : s RGB 1 XUk IE AR5, 111 8bitRGB, | MSB2bit Naff.

29 JlfTRE5 %
® URREIAL. . WAZK. WRBN. =AY . DAY

2.10 xE SPIAH
2.10.1 XFIhAE
% ISO/IEC 8859-1/2/4/5.8x16. 12x24. 16x32
X HFSEIE 16X16/24X24/32X32 HATF A ROM #ill1 Uni-code/BIG5/GB %%, CHFM&E@EMN 5 H
GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z. GT30L32S4W . GT20L24F6Y .
GT21L24S1W
YEEHE A2 LT (8x16/12x24/16x32) 547
X5 NS SR AR SO bR
YRR E KT OR TR X1, X2, X3, X4 £55
SCRFSCT 90 e

2.10.2 DMA Ihfg
® STHRANIRERATINAE (serial flash) ¥ & i & EIKELE h X

2.10.3 —f&=E SPI

% Motorola SPI #it%
16 bytes SR FIFO
® 16 bytes 5 NIRE 1) FIFO
7E Tx FIFO 58 4% %5 31 H. SPI Tx/Rx 51 4 [ B i 45 & b ke

RAIO TECHNOLOGY INC. 12/232 WWww.raio.com.tw
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2.11 IIC /i

® |IC master interface
B T LMERTEY R /O device, 07 5fHE 4 il o) fd 42 5 o
B CRRRRUERISC (100Kbps) HHRiE B (400kbps)

212 BkIES 5 E RS

PPN 16-bit %A

—~ 8-bit pre-scalars 55—~ 4-bit 4
B R U3 T P A T A T R PR AL 1

H 2l 50 s = sl A

JEIX (Dead-zone) 4"

2.13 O

SCFF 5x5 HA (RIS GPIO fyZE IR

FIREFPAL 3 4 i 39

SRR S E R

S (RN 42 7

T AEBRHI AT T AT DASCHF R 4% 3 88 (3 AMBRE 2k B A BE 6 ZiAN 2 907)
®  SURFHEALMLET)AE

2.14 HHEX

® UEF 3 M HAR
B Ml (Standby ). KR ( Suspend) 5HEEHR (Sleep) iz
©® T DU . fsE . AR e R

2.15 BERRKIR

WEERTFEFFSU A PLL DURMLRGiMI% . LCD Hi#isi% 5 SDRAM A% i fl
R H IR E SN (XIIXO: 10-15MHz)

N O K RGIE (A 120MHz)

SDRAM #i# (& KMH 166MHz)

LCD B filifiZ (& K{H 100MHz)

2.16 EAL

® PR AMIAEIFE AL
o Hffm& Rl
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2.17 HJE
® |/O HiJEk: 3.3V +/-0.3V

® PJ# 1.2V LDO for core power

2.18 Hf3

® |QFP-128
® {EJLEE: -40°C ~85TC
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3.1 HESHE

F
-
= E
o
i (]
2%5
[
25 g = E uw
oo R e FEFREEE o B e oo =
.5522535, 855555580850, 85005584
PubbZ e o e e e e oS g8 22
= i g A i e i il i i e e v R
/u: I o I o I o 0 \
oW (=] o o - F- [=]
vooza | & 3| =3 wvss
wss [ [ LDOZ_CaP1Z
XPRATONGRIODOIXMNG] 3 wooaz
APDATHFGRIOC) Nz B3| B [ XMCLK
XPDATRFGRIORIS]Y XKINE] 2| mE xmokEzCUE
*PDATENGRIOED] [ I XNMECS
XPDATBWGRIOEM] T O xmap]
XPDATEVGRIOERZ] | I xmap]
XPDATBIGRIOE] 31| 2 CMOS TFT LCD I/F Type O Xmap]
XPDATFWGRIOE[] [ 2@ xmap
XPDATEFGRIOR[Z] XKINE] 3 LQFP-128 [ xmag]
XPDATENGPIOD[EN XKOUTE] 1 O XMAE]
wop3s | o I xMaE]
vss mm| & ™ TM [ XMAR]
REvD [ | @ xmag]
XPDATHONGPIOEE] [ I XMAE]
XPDATHAVGRIOER] [ xmapo]
XPDATHZVGPIOEF] 3 3 %MAfA]
XPDATHZVGRIOFD == £ [ %MAfZ]
XPDATHAVGPIOFM] 3 2| =3 xmBan]
XPDATHSVGPIOFZ] I xmMBA[]
XPDATHENGPIODEY XKOUT[H] 3 I wss
XPDATHTIGRIODEY XKOUT[Z] [ [ voDaz
XPDATHEIGRIODFY XKOUTH] == B 1520 [ xXMISDGFIOCE]
w003z [ - T | @ XMOsSKEPIOCH]
VS5 O [0 XSCKGPIOC]
XPDATHEVGRIOFE I Date cade (Year 2015, 20th week) 3 %nSFCSMKFGRIOCH]
XPDATROVGRIOFE] 3 [ xnSFCSOKGRIOCE]
XPDATRAVGPIOFE] =) 4 I XnINTR
XPDATRZVGPIOFE] I £ XDBS[GRI0AR
XPDATEIVCPIOFT] O . @y [ %DB[14)/3RI0ALR]
XKOUTPASDA/GPOBE | & [ xDB12]/GRI0A[

\_33 35

—
—
/3 |z0
—
—

xo/43a
woo3z 3
LoOOv_cariz

wss | 5
—
—
—
—
0= |10

0A[Z] (3 |20

AR
DA[ |22

0A[1] 3

WES

XnRST
XDB[EMASSASSDOMXIECALS] 3 |25

EnCSIGRIN] O3

ZnRIGXENMEPIBO] O

XeRAXRAYGPIB[R] B3 |15
w0033 [

XAl T 3

XDBO)EECAR
XDB}EECA
KDBRYEECAR
XDBEIXECAR

KIGACLK]
XD B[ENXNSC U2 CAR

GP
el
el
fGP
fGP

XPSOMEXT_INTR [
XADMGRIBR] [
XDBFWASSCL T

XDB[
XDB[O

XDB[E)NXSS0INSSDA [
XDB[11
XDB[1Z

B 3-1
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Character/Graphic TFT LCD Controller

3.2 HER

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

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

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

SEATING PLANE

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

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

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

0.25 GAUGE
«(L1) »| PLANE

DETAIL F

: RA8876 Package Outline Dimensions
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Character/Graphic TFT LCD Controller

4. 5IHE X

4.1 FFIEEEHED (25 5IH)

# 2 e

I/O

Az St BA

XDB[15:0]

10
(8mA)

g aL

Bl 2R PR 50 5 RA8876 1 H1l 45 I A A1 .

XDB[15:8] 7 L% %€ GPIO (GPIO-A[7:0]), W2 %A ¥ & i 8080/6800
16-bits I #11H% N Hfs S 2% .

XDB[7:0] 4nRAE# AT FF om0, o (5 5 AR 40 AT 10 S f i 5 5 et
HS% RAT B O .

XAO0

A R

S 5| G A58 FH T 35 36y 2 2 500 11 e 1A o
XA0 =0, RAZIUmLE N,

XAO = 1, s iuEdR s .

XnCS

SHER
G FERE, 3 e RA88T6 AT Hdau=, Witk 5| kel
GPI-BO J: H e 51 IRIME, 5IMIAFAE Lh HiH.

XnRD
(XEN)

QAR E

AL HE A 2 8080 R4, BLSIMHE X1E XnRD EH (HUEWE), KH-FahfE.
AL PRS2 6800 R4, MH| R ME XEN A (BURe(ES), mis Panfk.

R AR e R AT R, B A LSS GPI-B1, Jf HoT S
1 P R AR

M % pull-high HLFH.

XNWR
(XRNW)

=P N e=

YA A 112 8080 R4, L5l SN XnWR (BE S N), KHEFah{E.
MR AS B 2 6800 A5, BLEIHIS A XRAW (Bif 1BUS A), 5
2 s P EE, BN RIKHEFIIE.

IR P R R B R AT B, R4 S| Ik 2 il GPI-B2.
= e VAN

XnINTR

(8mA)

H T = i
AR S H AT RIS B T e

XnWAIT

(8mA)

ERfESEE
2 XnWAIT Jy high, #/r RA8876 C&HER AR, 24 XnWAIT A4 low,
AL FR A NI N SR JE

XPS[2:0]

HIUEBAT R LR

00X: (F41 3= 443) 8080 8/16-bits #2411
01X: (F£5E4201) 6800 i8/16-bits i £k 11,
100: (H: 47 3= 9% 5%) 3-wire SPI.

101: (B 47 3% 5%) 4-wire SPI.

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

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

B 2B 110 il fir &R BH
TR T 1 E T A AR A, B4 XPS[O] A i

42 BTEERED (535 EERED)

# W 2 s /0 Az St BA

XSSCL | SPI 5 IIC #Hi%

(XDBL7) XSSCL. 3-wire. 4-wire #4178 IIC 2 DA%,
1IC Hi¥E/4-wireSPI IEHAN

XSSDI o _ e

XSSDA | 3-wire SPI 7t[fi: NC, i&ZEH%] GND.

(XDBI[6]) 4-wire SPI Ft1i: XSSDI & 478 D B .
IICC St XSSDA H: 47z H % N4y Hi XU
3-wireSPI ##E/4-wireSP| #IE# Hi/1IC Slave fir B k£

XXSSSSDDO (o | 3WireSPII/F: XSSD, H AT FH AN X F AL -
(XDB[5]) 4-wireSPI I/F: XSSDO, HATH: AR H .

IIC FLIH: XI2CA[5], 1IC % & Huhk bit [5].

SPI BRE/IC Slave Hiihik
XnSCS

(XDBI[4]) I XnSCS, 7 3-wire 55 4-wireSPI 8470, L5 WABRLES
IIC FLTH: XI2CA[4], IIC % & ik bit [4].

. IC 518 1IC Slave HihkE#
?(;%%A[g’b%] | XI2CA[3:0], #E 3-wire 5 4-wire SPI 1 NC, i#i%43] GND.
IIC Frifii: NIC A E M bit [3:0]

4.3 SDR SDRAM FTH (39 5l

BH A B 1/0 Ml fir 3% 98
SR REIRER 2 SN (HNRHER)
XMCKE 10 4 XTEST[O0] K-SR, 5] SDR W AR I RERI ThRE
(XCLK2) | (8MA) | s xTEST[O] Yyt Pk, bk 31 1 Jy RABST6 A% 2 i N, Jf FLif i XMCLK
$Eft4s SDR fii .
10 SDR A7 5012 i
(BMA) | 1 py 5 MPLL % XCLK2 K HEZ) .

XMCLK

XOMCS | oo | A
XnMRAS (82A) fir A4 :XnMRAS. XnMCAS 5 XnMWR (Zii 5 XnMCS #51ic) 7] LA s 2
XnMCAS (8n01 p) | Wt
XnMWR (8n01 py | Wt
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Character/Graphic TFT LCD Controller

g /0 M fir 2R A

XMBA[L:0] (82 Ay | X5 (Bank) dhit
XMA[L2:0] | g0\ | b
XMD[15:0] (S':T?A) EAEITISEY

XMDQMILO] | g | AR i

4.4  Serial Flash 8% SPI master & (5 5| #)

e N 110 M fr 3R BE

AR Serial Flash/ROM SPI % k% 0
10 SPI it ik B IHI#0 fd I 7E Serial Flash/ROM X, SPI %% & %k #¢ L.
(BMA) | +t150 SPI master BiAkAE, H5 4 31 BITT LLWAZ F LRI GPIO (GPIO-C3), %
ik GPIO-C3 M N6k
4EB Serial Flash/ROM SPI it ik 1
SPI it e P HI#0 I {E Serial Flash/ROM &l SPI % B 1% | .
XnSFCSL | gas | * Wik SPI master WiAAfE, 4 31 ITT Bl LR GPIO (GPIO-CA),
ik GPIO-C4 NN\ IIEE -
*PIR xtest[2:1]A%5T 01b B4 TE reset J& #ART 2= H 3 pull-high.
SPI HATHIR
10 B 5] R AT AR S, B4, Serial Flash/ROM B8 SP1 2% & { ]
(BMA) T+ s SPI master #1445 AE, W54 bk 511 T LLBRE FF ME%0A GPIO
(GPIO-C0); Zkil GPIO-CO % N Ihfik.
F 5 AN
Single #3\;: Serial Flash/ROM 1k SPI % & %y N ¥ Fl . % RA8876 i = i
.
XMOSI 10 i X " . e 1 :
(XSI00) (8ma) | Dual #ER: SESHN A B i#0(SI00), IETfiE S REE Serial flash DMA
8
*W R SPI master 2 147 2568, A4 vk 5 ] LLBE L 7 LRI GPIO
(GPIO-C1); ZRi\k GPIO-C1 #i ANThAE.
FH N
Single #%3X: Serial Flash/ROM ¥ SPI %% & 4 th %k F . %} RA8876 ifij & I
HEIN
XMISO 10 n X " . e [ 2 ,
(XSI01) 8mA) | Dual s BESIHOAX I H fe 1541 (SI01). BbDhfit HfigfE Serial flash DMA
f#H.
Wi SPI master #4258, A4 k5| B AT DL FE R ORI A GPIO
(GPIO-C2), #Ril GPIO-C2 % NIhfik.

XnSFCSO0

XSCK
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45 PWM 5 (2 51H)

-

I/0

Ml Az 5t BA

XPWMO

10
(8mA)

PWM fES5#H 1408k BBk

Pull-high X 51 JAT ALERI 4R s 3R «

B AEREWI AR SR T RE, X AR 51 IEE R AL (RESET) JEHI i,
)1 U E A R S R, P A FR PR 4 2 R

XPWM O (1% 0] DAAE 2 A7 2 TR e .

WR PWM #2ERE, HE4 005 BT DLARE P BRIy GPIO (GPIO-C7), BRik
GPIO-C7 &% A Dy RE B i I AZ D Al

XPWM1
(XCLK3)

10
(8mA)

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

) XTEST[0] MK H P

XPWML A] DL € i A AR 2 mT 48 B R A7 48 e R T8 e 84 Hofi th
A LAFE & AR UER XPWML ZhfiE, oscillator #iZ% HEE SCAN #i% AL S5
RIS A A7 R ) R A

24 XTEST[O] A A

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

4.6 @ERH (9 5IH)

-

I/10

M fir 5 BA

XKIN[4:0]

HRBIEER GPIs (General Purpose Input)
B (BRIN), PIEE pull-up HRH.

XKIN[O] 45 1IC master /] XSCL Zhf.

In RA8876, XKIN [4:1] 5 XPDAT. GPIO-D FZ 5|,

XKOUT[4:0]

(2mA)

Keypad N8 GPOs (General Purpose Output)

Keypad % B F N34 d 4, 5100 B4 open-drain %t (BRiL).
XKOUT[0]E 5 1IC master ] XSDA jfE.

In RA8876, XKOUT [4:1] 5 XPDAT. GPIO-D #£:ZE5| .

47 LCD BE¥FEND 2814%9)

BEWAL®B| o | WA R
. FREEHR
XPCLK @ma) | PHERHA S TR TRT 455,
BAESK SPLL IREh =4,
YVSYNC o) VSYNC Pulse
(4MA) | 5 1 B 5 B VSYNC 3645 T 0 TET B4 5,

RAIO TECHNOLOGY INC.
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M & 110 W fir 32 BA
YHSYNC (@) HSYNC Pulse
(AMA) | KPR S S HSYNC Heas il i TRT B35
XDE o) Data 88
(4MA) | 5@ TFT 35101/ data 43K data SRELS 2
LCD BREHIE L L
W ECHE & TFT LCD $u#E i 4k, RA8876 1| 4 HH 4% 7 #% W & L X #F
65K/262K/16.7M a7, i I35 1] DAL AN [R) 52 8 I S5 AH AT R RGB 28 .
ElL B By TFT #:0
T 11b 109 019 oop
(GPIO) (16-bits) | (18-bits) (24-bits)
XPDATIO] GPIO-DO/ XKIN[1] BO
XPDATI[1] GPIO-D1/ XKIN[2] B1
XPDATI[2] GPIO-D6/ XKIN[4] | BO B2
XPDATI[3] GPIO-EO | BO B1 B3
XPDATI[4] GPIO-E1 | B1 B2 B4
XPDATI[5] GPIO-E2 | B2 B3 B5
XPDATI6] GPIO-E3 | B3 B4 B6
XPDATI[7] GPIO-E4 | B4 B5 B7
XPDATI8] GPIO-D2/ XKIN[3] GO
X[;,ZQ]T ( 4:;3A) XPDAT[9] GPIO-D3/ XKOUTI[3] Gl
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
XPDATI[16] GPIO-D4/ XKOUT[1] RO
XPDAT[17] GPIO-D5/ XKOUT[2] R1
XPDAT[18] | GPIO-D7/ XKOUT[4] | RO R2
XPDAT[19] | GPIO-F3 | RO R1 R3
XPDAT[20] | GPIO-F4 | R1 R2 R4
XPDAT[21] | GPIO-F5 | R2 R3 R5
XPDAT[22] | GPIO-F6 | R3 R4 R6
XPDAT[23] | GPIO-F7 | R4 R5 R7
* KA ) 51 AT DLSRE R R % GPI1O-D/E/F(default) 8% XKIN/XOUT,
RN 18bpp (i, Kk XPDAT[17:16/8:9/1:0] kil GPI#=,
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48 PR, B 5MEER (6 51H)

7 2 s /0 M Az 5t BA

Crystal #1 \/Clock 1 # A\ (L% -core clock)
Crystal Oscillator #4472 £ 10MHz ~ 15MHz.

Xl | 2 XTEST[O0] ¥ AR, Bhg| &S N5 crystal FEERAE R, 1M sb 5] S
(XCLK1) RN crystal LS, XK AL RABBT6 MRS S .

24 XTEST[0] WoNm T, a] s Sk U e A% 1 i\
i OSC %A 11.0592MHz.

%O o Crystal
BE5] BN AR crystal FEERSH, 1 Uk 5] IS 120% 482 25 A crystal LS .
BN ES
XnRST /OC | 7 ik G o pe A AR I R AL S 5, ANERE AL 5 MIHEA L i D B 256

OSC I Ji .
AR PR
W pull down HiJH

XTEST[0] I BEGIRERZ SR 40 7 A R, FERRHERRAE Bt 5] N 1% 2E5% 8 2 GND.
0: b=, AN PLL 5%
1: W& PLL, O R Sl F A8 XCLKL. XCLK2. XCLK3 #iA.
& AR

XTEST[2:1] | 00: FrifERizt.

01: 4 SPI master 5| {iiF4# (ffH £ in-system-programming).
1X: fRE.

49 HFESEHM

£ 11O il fir &R B9
LDO1_CAP12 b LDO A A
LDO2_CAP12 Yz LUF B 25 34 .
VDD33 P 10 VDD \
3.3V IO HLEHIN
VSS P GND N
IO Cell/Core #:Hh.
RSVD = Reserved
AALAME LUF R
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5. AC/DC F¥tE
5.1 B H BR
* 51: BREUEE
Parameter Symbol Value Unit
Supply Voltage Range Vbb33 -0.3~4.0 \%
Input Voltage Range ViN -0.3 ~ Vop33+0.3 \%
Operation Temperature Range Topr -40 ~ 85 T
Power Dissipation Po =300 mwW
Storage Temperature Tstorage -45 ~ 125 T
Soldering Temperature Tsolder 260 T

£

1 RANZERGIERHR N, P R R R 2 . MR TR A, Z00d it T3 b
2. PR R Y R BTN, AN RN R AT BEAE A MR KIS 2, JUE % B RABBT6 1 i o H

MR S AT )
5.2 DC %k
% 5-2:DC M4t
Parameter Symbol Min. [Typ. |Max. Unit |Condition
System Voltage Vb33 3.0 3.3 3.6 \Y,
Loading capacitor Capvdd 1 - 10 uF
Operation Current lopr 60 mA | 3
Standby mode Istdby 30 mA | 3
Suspend mode Isusp 10 mA | 3
Sleep Mode Isp 7 mA [ 3
Power ramp up time Tramp 35 35 ms [Vobss Ramp up to 3.3V
OSC/PLL
Oscillator Clock Fosc 10 15 MHz |Vbpss=3.3V, ¥ 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time TLock 1024 OSC |iE 2
MPLL Output Clock (MCLK) Fregmeik 166 MHz |Vbpss= 3.3V
Vbp3z =3.3V
CPLL Output Clock (CCLK) Freqccik 133 MHz [Without enable internal
ISO-8859 font feature
Vbp3z =3.3V
CPLL Output Clock (CCLK) Freqeeik 120 MHz |When enable internal
ISO-8859 font feature
SPLL Output Clock (PCLK) Fredpcik 100 MHz |Vbpss= 3.3V
Serial MPU I/F
SPI Input clock Freqxssck | | |50 |MHz |

Input/Output (CMOS 3-state Output pad with Schmitt Trigger Input, Pull-Up/Down)

Input High Voltage Vin 2 3.6 \%
Input Low Voltage ViL -0.3 0.8 \Y,
Output High Voltage Vo 2.4 \%
Output Low Voltage VoL 0.4 \%
RAIO TECHNOLOGY INC. 23/232 www.raio.com.tw
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Parameter Symbol Min. [Typ. |Max. Unit [Condition
Pull up resistance Rpu 20 80 Kohm
Pull down resistance Rep 20 80 Kohm
Schmitt trigger low to high threshold Vit 15 2.1 \%
Schmitt trigger high to low threshold Vi- 0.8 1.3 \%
Hysterisis Vhys 200 mV
Input Leakage Current lleak -10 +10 MA
Rise/fall slew rate Slew 15 V/ns

3 1. fli[] Crystal Oscillator i} 2724 L2450

Typical: R1 = 500hm(25-1000hm), L1 =3.4mH, C1 =13fF, C0 =2.8pF

£ 2:
0sC (A N WA W (S N N U N N W W
PLL Enable _ [ |
PLL Clock Out —w_x’_T\J_\J_\J_\_F_\J_\J_\J_\J_\_I_\J_\J_\
o lock -

£F 3: Measured on tester with 8 bit MPU interface and without extra load.
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6. MEHH A1
6.1 HFE

RA8876 %1% A [E I ThRe 5 ey i 3 PLL, 245 CPLL /=4 CCLK 3%t MPU $11. BTE 3%, 2K 5%,
¥ DMA 514 ;. MPLL 724 MCLK LL#RfEZ: DRAM i/ ; SPLL N|/=4: SCLK #24t LCD Jf =313
TAEAIR

6.1.1 R

clk_osc

clk_base

(xcﬁ

xclkl_i

clk_base m clk_cpll

xclk1_i

cclk_o 1% il
= ’CC 8 BTE/Draw/
Font_DMA

X
mclk_o’ mclk

clk_mpll

(xclk2)

Sel _ExtClk clk base

sw_scl

clk_scan
|

sclk_o ’ sclk

{xclk3)
B 6-1

XTESTI[O] il N ERI1 PLL B2 A ok ™ AL EE M, € XTEST[O] AR K AT DLk %
CPLL. MPLL. SPLL AfZUHZE. WNAEMZ ., B A k. ¥E XTEST[0] Jyim ik
# XCLK1. XCLK2. XCLK3 10 5N OIE . ARSI iR R PR (K kU5 o
B2 R DA T 2

) Color depth = 16bpp:

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

Freq mcik = Freq ccik = Freq scik * 2
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6.1.2 PLL #5E
b
Fir LML) 5] PFD ] Charge Pump || Vo) LE —-’EL“—D'—'T
PLLOINV_M J [ 2

Li{IN+1})

6
A

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

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

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

PLLDIVK
2)(

XCLK =

B A [ -

i. PLLDIVM:Oor1

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

1. WHTE PLL 25880 A B &2 PLL S5,
2. 7£ REG[05h] ~ REG[OAh] #1&&k )5, PLL 75 %4 30us [ 8] Sk fea i AR i o
3. N\ OSC i Fin5 PLLDIVM 4554 LA T %44

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

4. WBfES Fvco= SPLDVM

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

i.e,

250MHz < Fvco < 500MHz
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6.2 EAfL

621 SMRRAAES
RA8876 Jy T[R4l RGN M AT DB SRS A (55 (IR HPBPE) BLR R AL, SRS 5 20 40
/b4y 256 OSC A AN, A SN TN EIAN R AL

e F RA8876 i), MPU MiZZJ:HfiiA status £E47 4% bit [1]-operation mode status bit, 1XA£R] LU 2
RAB8876 & T fEhrHEIR IR o

HKnRET

el [TUUUUUL 5 JUUUUUUUUULUL

356 clocks ——» ‘

Figure 6-3: #MEE M ST KT 256 OSC FH#

[ Power ON ]

b4

Inhibit Mode

Check Statu
REG bit 1

MNormal Mode

v
[RA8876 operation]

Figure 6-4 : FFHL/EM8F RA8876 S Status REG bit 1R
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7. EEIRAE

7.1 [EEEFE

RA8876 #& fit Jf ¥ & = uii £ 11 (ex. 8080/6800 F %1 1 MPU #: 11) 5 & 47 & # ¥ # [ (ex. 1IC,
3-wire/4-wireSPl). MPU #: [HIZSH XPS[2:0] 187E, £ MR LLE R LR 2 177 A H RA8876.
M7 4% 5 N AFAE IR A 2 A7 88 25 (45 3. 364, MIPI DBI-2 type A K{LF IH41 345 6800 411
MPU #2[1.,

Et -

BT REEBUYL, FiESERNENSEERE RN 8-bit. B MPU JE/E 4 16bit 78 antk, Wik MPU %
R 16bit, HBA LB A7 % I 55 AT AR LSB (XDB[7:0]) 8-bit, {HJ& Memory Data Port (REG[04h]) Z%1F
abrgh. {8 H Memory Data Port (REG[04h]) 2247 #si w4 [F] 22% host interface type bit (REG[01h],
bit[0]) ZE1£%%, 4 host interface type bit (REG[01h], bit[0]) £57F %% & % 16-bits F5 /&, -4 P17 Edh 55 1
WA 16bit 58, 45 ZEAE 4% (REG[O1h], bit[0]) )& 8bit B & I oy 77 %5 ¥ %5 B 5k A 8-bit.

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

XPS[2:0] | Host Mode

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

101 (serial host) 4-Wire SPI

11X (serial host) IIC

FHOG 3% B B F 2 Y U7 0% » 55— 0 [ £ "Address Write” ZKE% € B (Fas i ik - T — 2 ff iz B “Data
Read/Write” HJH(7Y - iEHEHEH] LUK G E RV ERHE T e SN R R A EGERL - AR EBURET SRR R HIE)
R R E SO AL » A Fas (b2~ & eIy © QRS EREERHIEFEFRH/E Memory
Data Port (REG[04h]) » Ei{F(irabA & H BB - (EENFERER (L IES 880 - WRZFEUR e - 5]
DS E R e R A H T N B R YR A BTN A b & DAY -

711 ZEBBEAN

1. 5 NEAI 2247 28 bk bits 7-0.
2. G5 NGAF B .

7.1.2 ZHFHERN

1. 5 NEAHE R 2247 28 bk bits 7-0.
2. PRENRAT BB .
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RAIO"

713 HWHEBA
RAB876 A i fii] HL1{ 5 12 7] LIS i B B 5 AN A7
1. 5 NEGEIR R E e TAER M.
2. BE BRI EEUS N AL fr REG[5Fh]~REG[62h].
3. % Memory Data Port Register (REG[04h]) ¢ ik 5 5% .
4. X TAEE DB ANEHE, 45385 A\ Memory Data Port #5#14x [ 5h Zin N fE ik

7.2 FHH|EER
721 FFIFEEEmEO

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

8080 MPU

RA8876

A0
A1-A7/A1-A151

I0RQ |

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

RD

WR

BREA

RES

WAIT

[Y

INT

XA0

XnCS

XPS[2:0]

XDB[0-7)/XDB[0-15]
XnRD(XEN)
XnWR(XRNW)
XnRST

XnWAIT

XnINTR

00x

B 7-1: 8080 MPU Interface

6800 MPU

A0
Al1-A7/A1-A15:
VMA

EN
RIW

RAB8876

|
‘

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

RES

WAIT

INT

XA0

XnCS

XPS[2:0]

XDB[0-7)/XDB[0-15]
XNRD(XEN)
XNWR(XRNW)
XnRST

XnWAIT

XnINTR

01x

B 7-2

: 6800 MPU Interface

RAIO TECHNOLOGY INC.
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7.2.2 FH FE i O H

NTH RE B R AR AR 8080 B 6800 210

8080 — 8/16-bit Interface

XAO0, XnCS ><f
> tASS — —> tAH8 —

«—— tcyes >
XnWR, XnRD i
nWR, Xn k.

< tces >

—_ toHs |—
tpss—>

XDB[7:0]
(Write)

<«— taccs <+ tows —
XDB[7:0]
(Read)

& 7-3: 8080 Waveform

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

Rating .
Symbol Parameter Nin. Mo Unit Symbol
tcves Cycle time 50 -- ns
tces Strobe Pulse width 20 -- ns
tass Address setup time 0 -- ns
tams Address hold time 10 -- ns ) _
tc is one system clock period:
toss Data setup time 20 -- ns tc = 1/SYS_CLK
toHs Data hold time 10 -- ns
taccs Data output access time 0 20 ns
tors Data output hold time 0 20 ns
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6800 — 8/16-bit Interface

RA8876

Character/Graphic TFT LCD Controller

XEN /‘/ \\
+«— tcves ‘ >
“—tawe—>' |[—— tew——»
XRnW ><\ ><
> Tans fe——
% N
XAO, XnCS ><\ ;><
> tpHe +—
tose—
XDB[7:0] \>
(Write) N
tons
I~ tAC06_> i d <+
XDBI[7:0]
(Read)
& 7-4 : 6800 MPU Waveform
= 7-3:6800 MPU I/F Timing
Rating )
Symbol Parameter Unit Symbol
Min. Max.

tcyes Cycle time 50 -- ns
tew Strobe Pulse width 20 -- ns
taws Address setup time 0 -- ns
tare Address hold time 10 B ns tc is one system clock period:
toss Data setup time 20 -- ns tc = 1/SYS_CLK
toHe Data hold time 10 -- ns
taccs Data output access time 20 ns
tons Data output hold time 0 20 ns

R 1) 5N 23 TR T BEARE T RTE R, W RAE B XnWait 72 A S5 15 8 I, 8% 7 30 1] 1 B ] 40 50K T
5 M RGFE R W REA M XnWait FIHLE], I B2 R T i1E, I8k 2 A Hdlii ok

SUIREHIR LA RIS %R 75 5 B 76 .

HIAE XnCS, XnRD_EN, XnWR_RnW il /L%, IXFERTLLEZ> MPU 5 RA8876 144 L4,

RERERLEE MPU 5 HERELNKEHFENT 20cm. BB RS F

RA8876 ,

XnCS,XnRD_EN,XnWR_RnW,XA0 _[-fi1 1~10Kohm #ZF+EE[H -

RAIO TECHNOLOGY INC.
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MPU8080 Data Write Speed Limit

il

+— Min. >5xSYS_CLK —*

SYS_CLK

XAO ~

XnWR (XRnW) L__f // L__§

XnRD (XEN) / /

XnCS I N o

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

MPU6800 Data Write Speed Limit

SYS_CLK

XAO

BB

XnRD (XEN) 3
XnCS ] ( (

— Min. >5xSYS _CLK —*

XnWR (XRnW) — | L] // // | [
[/

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

7.3.1 3-wire SPI

MPU RA8876
VDD

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

T

ZCS XDB[4] (XnSCS)
SDA

A
Y

XDB[5] (XSSD)
SCK XDBI[7] (XSSCL)

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

RA8876#E 1 —1SPIMJE (Slave) ¥, SPI & HU kL (XnSCS). F:¥EHiM#4 (XSSCL)
PR ER B R NS 2% (XSSD) B4l ii. 24 XnSCS Z&1ER, XSSCL & i1 F 55 H| %% (Master)
FITORENE, HARFST XSSD {5 5o (EHISPI BTl IRy, JHEXS BRI R — 7491 MSB 2 Bits 7]
LS H B B TR A5/ AR, SRR AL/ BRI . @ IR R, XnSCS 401
T BHRFEMEFRES, BB R,

2 SPI fEfES/BURI S ARG (B 7-9. [ 7-11), ML 5 8% SPI ) XSSD 5,

M2 (Master) #5ii dsim i@ 5 AN Bl HSPITEARA AL/ BB DU Uy, 58 27775 1 TR IO 2 i
RA8876 [1ISPI MJ& (Slave) #fil# 4% XSSCL MIZNEE SDA fEik% 1% (Master) Fa il # v

Ho%E 7-8~ [@ 7-10 MIERW]. XSSCL Kk T/E4iE N 50Mhz,
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Transfer Start Transfer End
AWl

I\ 1 |
XDB[4](XnSCS) : :
| |
T 1

|
|
|
|
— —

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

XDB[7] (XSSCL) ’ ‘ ’ ’ ‘ ‘ ‘
MSB LSB
XDB[5](XSSD) . 0B o8
7/M\6 4 0

o 1] stusoar |

o
m FROM MPU TO RAB876 A0 0:COMMAND/STATUS 1:Data

I:l FROM RA8876 TO MPU WR# O0:WRITE, 1:READ

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

Transfer ! IStart Transfer End
|
XDB[4](XnSCS)

—

i

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

XDB[7] (XSSCL) ‘ ‘ ’ ‘ ‘
XDB[5](XSSD) %

Lo of

SR FRoM MPU TO RABSTS A0 0:COMMAND/STATUS 1:Data

WR# O0:WRITE, 1:READ
I:l FROM RA8876 TO MPU

7-9 : CMD Write on 3-Wire SPI-Bus

Transfer Start Transfer End

|
XDB[4](XnSCS) i
I

—

M

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

MSI

B LSB
XDB[5](XSSD) 08\/os o8 e
MAe 4 0

|_1 il REG_DAT/

MEM_DAT

TR FROM MPU TO RASST6 A0 0:COMMAND/STATUS 1:Data

WR# 0:WRITE, 1:READ
I:l FROM RA8876 TO MPU

B 7-10: Data Read on 3-Wire SPI-Bus
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Transfer Start Transfer End
= pd

|

I\ 1 1/

XDB[4(XxnSCS) | ! e
| T

1 1

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

XDB[7] (XSSCL) ‘ ’ ’ ‘ ’
XDB[5](XSSD) @

r—

|_1 il |_ 7 REG_DAT/ _|
MEM_DAT
Y rrommPuTO RABSTS AO 0:COMMAND/STATUS 1:Data

WR# O0:WRITE, 1:READ

I:l FROM RA8876 TO MPU

B 7-11: Date Write on 3-Wire SPI-Bus

DU B 7 B T8 3-Wire SPI FHH (1B /7 136

t1 t2

XDB[4](XnSCS)

] 2 3 4:5i6 7 8 1 2 3 4 5 6 7

A Y
XDB[7] (XSCL)
XDB[5](XSDA) ‘%

XDB[4](XnSCS)

4 t5

h
v
' 8
v

XDB[7] (XSCL)

XDBI[5](XSDA)

& 7-12 : 3-Wire SPI I/F Waveform
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& 7-4 : 3-wire SPI I/F Timing

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising _
ta edge of SCL 1/2 t2 ns
CS hold time from rising
t3 edge of SCL 1/2 t2 -- ns
Data setup time to
b rising edge of SCL 5 ” ns
Data hold time from
& rising edge of SCL 5 B ns
Data output valid from
to falling edge of SCL 5 20 ns
7.3.2 4-wireSPI
MPU VDD RA8876
/L XPS|[2]
47— XPS[1]
VDD
XPS[0]
zcs XDB[4](XnSCS)
SDI |« XDB[5](XSSDO)
SDO XDB[6](XSSDI)
SCK XDB[7] (XSSCL)

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

4-wire SPI #1145 3-wire SP 4% F4EMLL, ME—R[FE K2 BRME 5. /£ 3-wire SPI #£H1H1, XAl XSSD
S5 MER RS S HNE (Slave)) % (Master) ¥ a5, £ 4-wire SPI #1091, XSSD 551
REMZ[X 70~ XSSDI 5 XSDO {55 . SDI jf&H SPI master Xzhf %k 5] ; SDO NZEsKE SPI M
J& (Slave) it vkttt . KT PEAEERIN, 1E5% B 7-14~E 7-17.
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Transfer Start Transfer End

|
XDB[4](XnSCS) !
|
1

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

XDB[7] (XSSCL) | | | ‘ | | | ‘ ‘ ‘ ‘ ‘ ‘ ‘
XDB[6](XSSDI) ‘\g@
2 o]
\.
\
\

XDB[5](XSSDO)

o
m FROM MPU TO RA8S76 A0 0:COMMAND/STATUS 1:Data

FROM RA8876 TO MPU WR# 0:WRITE, 1:READ

B 7-14 : Date Write on 4-Wire SPI-Bus

Transfer Start Transfer End

| |
|

XDB[4](XnSCS) "\: i /T
| I/ 1

M

r———=

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

XDB[6](XSSDI) 4\% /

L 2] "

B LSB
6 4 0

|_ REG_DAT/ J

MEM_DAT

]
m FROM MPU TO RA8876 A0 0:COMMAND/STATUS 1:Data

I:l FROM RA8876 TO MPU WR# O0:WRITE, 1:READ

& 7-15: Data Read on 4-Wire SPI-Bus
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Transfer Start Transfer End
~ |

I
XDB[4](XnSCS) :
I

F————

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) \ /

]
m FROMMPU TO RA8B76 A0 0:COMMAND/STATUS 1:Data

FROM RA8876 TO MPU WR# O0:WRITE, 1:READ

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

Transfer Start Transfer End

R | |
1\ | |
XDBI[4](XnSCS) :
|
1

|
|
|
|
— —

|
|
|
[E—

XDB[7] (XSSCL) ‘ ‘ ‘ ’ ’ ‘ ‘ ‘ ’ ’
XDB[6](XSSDI) % /

Lo 1] .

B LSB

R @@%@@
6 4 0
I— STUS_DAT J

A0 0:COMMAND/STATUS 1:Data
FROM RA8876 TO MPU WR# O:WRITE, 1:READ

Wi FROM MPU TO RA8876

17

7-17 : Status Read on 4-Wire SPI-Bus
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DU IS 7 B T4k 4-Wire SPI S 1 I 7 K9G

t2

>
)

XDB[4](XnSCS)

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

MSB

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

XDB[7] (XSCL)

h
v
-~
v

|/

t6

XDB[6](XSDI)

XDBI[5](XSDO) <

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

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising
ta edge of SCL 1/2t; -- ns
CS hold time from rising
t3 edge of SCL 1/2t; -- ns
Data setup time to rising _
ta edge of SCL 5 ns
i Data hold time from rising 5 _ ns
° edge of SCL
Data output valid from
ts falling edge of SCL 5 20 ns
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7.3.3 IICIF
MPU T RAS876
E XPS[2]
XPS[1]
VDD XPS[0]
/]
[T XDBI5](XI2CA[5])
1" XDB4](xI2CA[4])
VDD VDD T ——1 XDBI3I(XI2CA[3))
1KQ~10KQ T ——1 xDB[2I(XI2CA[2))
I xoB[yi2cAL)
| "% xoB[ojxi2cAf0])
SDA |e—1 v »|  XDB[6] (XSDA)
SCK T »  XDB[7] (XSCL)
T 50pF
vy
IICA[5:0]
BITS5 BIT4 BIT3 BIT2 BIT1 BITO
XI2CA[5] | XI2CA[4] | XI2CA[3] | XI2CA[2] | XI2CA[1] | XI2CA[0]

7-19 : The MPU Interface Diagram of IIC

IIC #£MH1 XSSCL 5 XSSDA ik BRI AR AT 4L B, M TARAERINC 10 1C EHRIIHET7 M,
ARIIC fHSpec W XIMJE (Slave) uitthiht. f76 MifCEKRA8876 [IIIC device ID. # F31 ML
A0, AEFAMIEM . HA0= 1, MR ARSI HA0=0, Jym & RS #IC -
FHEERAMKIMSB 6 {7 (JL47bit) 5RA8876 [fdevice ID #H[F], RA8876 MIIIC MJE (Slave) #is:
k.

RA8876 MMALE N E (Device ID) &R FE/FALHT, W& LRI EAHH XI2CA[5:0)/XDB[5:0] K5Ek. RA8876
B4 MREMES, S5 [fRaBA] . DREER] « [R5 5 (SR . RIS
JEH A0 & WR fipTistsE. e i, E2% @ 7-20~F 7-23.
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START STOP
1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 7

XDB[7](XSSCL) ! ""”"""”"”'

|
|
|
i
-

_,
|
|

XDB[6](XSSDA)

7

r—————1-—
| »

MEM_DAT
LSS FROM MPU TO RA8876 AO 0:COMMAND/STATUS 1:Data
WR# O:WRITE, L1:READ
I:l FROM RA8876 TO MPU
A/A; ACKNOWLEDGE/NOT ACKNOWLEDGE
7-20 : Data Write on IIC-Bus
START STOP

1.2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 |

I
XDB[7](XSSCL) ' : I
I
IR .

N 6 B B B
|1 1| L recpams _ LP

|
LS
MEM_DAT
] . )
EEE]  FROM MPU TO RAB8T76 AO 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8876 TO MPU

AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

7-21 : Data Read on IIC-Bus

|l 12 2 3 4 5 6 7. 8 9 1 2 3 4 5 6 7 8 9 1 |

XDBW](XSSCL)W
|
|
|
fis

XDB[6](XSSDA)

|
s L?
S FROM MPU TO RA8876 AO 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
|:| FROM RA8876 TO MPU

AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-22: CMD Write on IIC-Bus
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MSB LSB
XDB[6](XSSDA)

B3
| o 1] | stusoAaT |

s P
ENEH  FROM MPU TO RAB8T76 AO 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ
|:| FROM RA8876 TO MPU
A/A; ACKNOWLEDGE/NOT ACKNOWLEDGE
B 7-23: Status Read on IIC-Bus
LU RE AT 1C Fm ARt e -
11 (12 3

-

XDB[7](XSCL)

XDB[6](XSDA) ——

t4 t5

S
v
'S
v

XDB[7] (XSCL)

XDB[6](XSDA)

B 7-24 : 1IC I/F Waveform
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2 7-6 : lIC I/F Timing

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

7.4 BRI

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

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

Pis P14 Pis P> P P10 Py Ps

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

oA |WIN(F-

ok g XA R BTE ERY EIDREE ] . M ILThREm I (Canvas) WAZ115E Bl 8bpp AR, JF H A fE
M MPU 1 8bits ¥idfi. SN OEAREE, FAEH BTE (O T I AEY i AE 10 B R .

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

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

oA [W(N|F
Py
&)
Ny
Py
9
=)
Py
&
o
®
“
®
“o
®
L9
o
jus)
05
]
jus)
o3
(=)

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

QAR |WIN(F-
2
P
2
"o
2
o
2
S
2
o
G)
S
G)
"o
@
"o
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8-bit MPU, 24bpp mode (RGB 8:8:8)

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

OO (WIN|F-

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

Order | Bitl5 | Bit14 | Bitl13 | Bit12 | Bitll | Bitl0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a P, Ps Ps P, P3 P, P, Po
2 n/a n/a n/a n/a n/a n/a n/a n/a Pis P14 P13 P, P Pio Py Pg
3 n/a n/a n/a n/a n/a n/a n/a n/a P23 Pzz P21 on P19 P18 P17 P16
4 n/a n/a n/a n/a n/a n/a n/a n/a Pas P30 Py P, P,; P Pss P24
5 n/a n/a n/a n/a n/a n/a n/a n/a P3o P3g P3; P35 P3s Pa, P33 P3,
6 n/a n/a n/a n/a n/a n/a n/a n/a P47 P45 P45 P44 P43 P4z P41 P4o

o gt E(EThRE RS BTE (VY RIIRECEA - (B OHR E IRIE Fy 8bpp (e, MRS EBIT HAE
%7 8bits Bk - EEM LEREES AROREMEEREREOGRRERRL 8 DULBEANT - f£HE
BANTFR, BEECRY RGN H 3 E A BUR B2g -

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

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

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

OO [WIN|F-

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

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a Ro’ Ro® Ro® | Go’ | Go® | G¢° Bo’ Bo®
2 n/a n/a n/a n/a n/a n/a n/a n/a R/’ R,® R° | G/ | Gf | G B,’ B.°
3 n/a n/a n/a n/a n/a n/a n/a n/a Ry’ R,® R | G | Gf | G° B,’ B,®
4 n/a n/a n/a n/a n/a n/a n/a n/a Ry’ R R:® | G’ | Gsf | G5° B3’ B3®
5 n/a n/a n/a n/a n/a n/a n/a n/a R’ R4® R | G | G | GS B,’ B,®
6 n/a n/a n/a n/a n/a n/a n/a n/a Rs’ Rs6 Rs® | Gs7 | Gsf | Gs® Bs’ Bs®

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

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

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

i~
@
o
0]
P
jus]
=

]
jog)
o

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

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

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

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

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

OO~ [WIN|F

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

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

7.4.2 Input Data with opacity (aRGB)

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

RA8876 4y I 1t OSD A HIThRE, KL AEE M 4096 (o Al ik 64 (i ad. A n) DL 22 (o it
NAE R ERIENE, I HAEHZRSIT7 UM . ofHR R AR .

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 o | o Index color of pixel 0
2 oz | ag? Index color of pixel 1
3 os® | as? Index color of pixel 2
4 o | o Index color of pixel 3
5 oo’ | ae? Index color of pixel 4
6 od | ags? Index color of pixel 5

olon? 1 0—100%, 1—-20/32,2-11/32,3-0

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 G07 G()6 G05 G()4 Bo7 BOG Bo5 Bo4
2 og? Olg? ot 0l? Ry’ RoS Ro® Ro*
3 Gl7 Gle Gls Gl4 Bl7 816 815 814
4 (113 0,12 0,11 (110 Rl7 Rls R15 Rl4
5 Gz7 Gze st Gz4 BZ7 BZ6 825 B24
6 (123 0,22 0,21 (120 R27 st R25 R24
olonlaxtax’ 1 0-100%, 1 —-30/32, 2 —28/32, 3 -26/32, 4 — 24/32, ... ... ,12-8/32,13-6/32, 14 — 4/32, 15 -0.
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16-bit MPU, Index mode with opacity (alndex 2:6)

Order | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a og® og? Index color of pixel 0
2 n/a n/a n/a n/a n/a n/a n/a n/a o o2 Index color of pixel 1
3 n/a n/a n/a n/a n/a n/a n/a n/a o o2 Index color of pixel 2
4 n/a n/a n/a n/a n/a n/a n/a n/a og® og? Index color of pixel 3
5 n/a n/a n/a n/a n/a n/a n/a n/a o, ol Index color of pixel 4
6 n/a n/a n/a n/a n/a n/a n/a n/a os® os? Index color of pixel 5

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

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l1 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 OL()3 0'.02 ()'.o:l OLOO Ro7 R06 R05 Ro4 Go7 GDG G05 Go4 Bo7 306 BOS Bo4
2 OL13 0'.12 0'.11 OLlO R17 R16 R15 R14 617 G16 G15 G14 Bl7 316 315 314
3 o3 02 ot o’ R,’ R® R° Ry* G,’ G® Gy° Gy B’ B,° B,° B,*
4 oz? o3 oat o Ry’ R3® R3° R3? Gs’ Gg® Gg° Gg* By’ B3® Bs° Bs*
5 (142 (143 (141 (X,40 R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
6 0(52 (153 (151 0(50 R57 RSG R55 Rs4 G57 GSG G55 G54 857 BSG Bss 854
oladontand 1 0, 1-2/32, 2 -4/32, 3 -6/32, 4 - 8/32, ... ... , 12 — 24/32, 13 — 26/32, 14 — 28/32, 15 —100%.
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8. W17

8.1 SDRAM 452

SDRAM # i #5848 H] bank interleave 77 5A & IAF I /ME 16/32/64/128/256/512 Mbit [ single data rate
SDRAM. f#fF2x A SHAT VM B 305 H A A .

8.1.1 SDRAM ¥k
SDRAM TERE{F 4 A7 5 47 BN A7 T L AU W1 A6 AL, TEWIARAGE Wl ah o & RSB AT — Ik XN 478
VIR G 24 20, W1 IR R
1. %5 SDRAM HJEM:: 21798 N REG[EOh], RIEZEAF2EE X LA X bank number. row size 5

column size %45,
. W E SDRAM W ZEF w4 il 5 NGA7 %58 REG[ELh] AJLLi%5E CAS LR,
. W& SDRAM ZZ1{7#4% REG[E2h]. REG[E3H] Mkl aIk%E, FrAER SDRAM HilHT A k7 ]/ 15.6us.
. JFifi SDRAM HJUGAbALEE, 1€ 4745 REG[E4h] bit-0 24 1.
. i\ REG[E4h] bit-0 JF HAERAE R 1, nFA s 1 BIrT Bk #1461k .

a b~ W DN

8.1.2 SDRAM %E#
SDR SDRAM T

DENSITY ADDRESSING | X16
16Mb Row AO0-A10
(2 banks) Column AO0-A7
32Mb Row AO0-All
(2 banks) Column AO0-A7
64Mb Row AO0-Al1l
(4 banks) Column AO0-A7
128Mb Row A0-A11
(4 banks) Column AO0-A8
256Mb Row A0-A12
(4 banks) Column AO0-A8
512Mb Row A0-A12
(4 banks) Column AO0-A9

8.2 SDRAM ¥iEE#)

fiiy N G HHls 2 W i A7 7E N A7 4 1bpp 8bpp. 16bpp. 24bpp B2 H A X LEFEE 1) S Hs .

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

Addr Bitl5 | Bitl14 | Bit13 | Bit1l2 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h R’ R, R:.° Gy’ (e G1° B,/ B, Ro’ Ro® Ry Go’ Go® Go® Bo’ Bo®
0002h R5’ R3® R3® Gs’ Gs® Gz°® B3’ Bs® R, R,® R>® Gy’ G, G,° B,’ B,°
0004h Rs’ Rs® Rs® Gs’ Gs® Gs® Bs’ Bs® R4’ R4 R4 G4’/ G40 G4° B,’ B,°
0006h R/ R,® R G’ G,° G;° B/’ B/% Re’ Re® Re® Ge’ Ggb Gg® B’ Be®
0008h Ry’ Rg® R¢® Gy’ Gg® Go® Bo’ Bg® Rg’ Rg® Rg® Gg’ Ggb Gg® Bs’ Bg®
000Ah | Ry’ Ry® Ru® Gy’ Gu® Gu® | Bw’ | Bio® | Rio’ | Rio® | Rio® | Gio’ | Gio® | Gic® | Bio” | Bao®
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8.2.2 16bpp Display (RGB 5:6:5 Input Data)

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

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

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

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

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

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

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

8.2.3 24bpp Display (RGB 8:8:8 Input Data)

Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit1l0 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | G¢’ G¢® G Go* G¢® Ge®> | Got | Go® | Bo” | B | Bo® | Be* | Bo® | Be® | Bo't | Be°

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

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

0006h | G,/ G° GS G [ G2 | Gt | G | B! | B | B® | B* | B | B2 | Bt | B

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

000Ah | Ry’ R4® R4® R3* R4® R4? Rt | R | Gg7 | Gsf | G5° | Gg* | G5® | G2 | Gst | Gs°

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

Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h o3 o2 Index color of pixel 1 og® e Index color of pixel 0
0002h o33 o2 Index color of pixel 3 o o Index color of pixel 2
0004h o5 o2 Index color of pixel 5 o o Index color of pixel 4
0006h o3 o2 Index color of pixel 7 o6® o6? Index color of pixel 6
0008h g’ og? Index color of pixel 9 og® og® Index color of pixel 8
000Ah | a4qd 0112 Index color of pixel 11 o0® | age? Index color of pixel 10

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

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

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

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

0002h 0,13 (1,12 (1,11 0,10 R17 Rlﬁ R15 R14 G17 Gls GIS Gl4 817 Blﬁ Bls 814

0004h (X,23 OLQZ OLzl (X,go R27 st st R24 G27 st st 624 327 Bze st Bz4

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

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

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

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

83
8.3 Color Palette RAM

Addr | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h Ro’ Ro® Ro® Ro* Go’ Ge® Go® Go* Bo’ Bo® Bo® Bo*
0002h R17 R16 R]_s R14 Gl7 GIG Gls 614 Bl7 516 515 314
0004h Rz7 R26 st R24 Gz7 Gze st 624 Bz7 st Bz‘r’ 324
0006h Rs’ R3¢ Rs® Rs* Gy’ G3® Gg® Gs* By’ Bs® Bs® Bs*
0008h R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
000Ah R57 Rse R55 R54 G57 G56 Gss G54 Bs7 Bss 855 854

*|t is referenced on BTE active. And if BTE’s destination image is 8bpp then Bit[1:0], Bit[4] & Bit[8] are invalid.
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9. BrEEKE

Input Windows SDRAM Output Windows
Write/Draw
window Buffer 1 “
T~ Main
BTE P /  window
Source 1 -, !
window -7 /
Buffer 2 2 /
BTE >~
s 2 ~ S
o_urc(j:e / > PIP
® .
window . / P window
/ 7
BTE ;7 7
Output v ,7
window Buffer n 1
i1l
Cfg Regl| Draw P SDRAM Controller a BTE
S  § | |
q MCU I/F Input Buf | |Output Bufb LCD I/F

B 9-1: Display Data Path
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RAIO"

10. LCD FH
RA8876 H A% 4 LCD #: 1 541 SDRAM W ZMIX, K in5 EiREE Ny 2048x2048 @ 24bpp TFT,
1M 24 bits {47 RGB % H KR N Z 24bpp (RGB 8:8:8), ] RGB 3:3:2 5 RGB 5:6:5 ¥#f5# 2%y 8/16bpp
% 24bpp Hit.

10.1 LCD 3|B*fR

It Dy ge 2 H REG[O1h] bit 4-3 Skl 1.

5 2 FR TFT R1E
N

B 16bpp 18bpp 24bpp
XVSYNC XVSYNC XVSYNC XVSYNC
XHSYNC XHSYNC XHSYNC XHSYNC
XPCLK XPCLK XPCLK XPCLK
XDE XDE XDE XDE
XPDAT[0] GPIO-DO0 / XKIN[1] BO
XPDAT[1] GPIO-D1 / XKIN[2] B1

GPIO-D6 / BO B2
XPDAT[2] XKIN[4]
XPDAT[3] BO B1 B3
XPDAT[4] B1 B2 B4
XPDATI[5] B2 B3 B5
XPDAT[6] B3 B4 B6
XPDAT[7] B4 B5 B7
XPDAT[8] GPI0-D2 / XKIN[3] GO
XPDAT[9] GPI0-D3 / XKOUTI3] 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] GPI0O-D4 / XKOUTI[1] RO
XPDAT[17] GPIO-D5 / XKOUT[2] R1

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

Pin.128
Pin.127
Pin.126
Pin.125
Pin.124
Pin.123
Pin.122
Pin.121
Pin.120
Pin.119
Pin.118
Pin.117
Pin.116
Pin.115
Pin.114
Pin.113
Pin.112
Pin.111
Pin.110
Pin.109
Pin.108
Pin.107
Pin.106
Pin.105
Pin.104
Pin.103
Pin.102
Pin.101
Pin.100
Pin.099
Pin.098
Pin.097

RA8876

Figure 10-1 : RA8876 f&iF 24bit L5 LCD BRBMALN B

XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
Vss
VDD33
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
RSVD
V8s
VDD33
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
vss
VvDD33

23
22
21
20
19

O = NW AU NGO

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

Pin.128
Pin.127
Pin.126
Pin.125
Pin.124
Pin.123
Pin.122
Pin.121
Pin.120
Pin.119
Pin.118
Pin.117
Pin.116
Pin.115
Pin.114
Pin.113
Pin.112
Pin.111
Pin.110
Pin.109
Pin.108
Pin.107
Pin.106
Pin.105
Pin.104
Pin.103
Pin.102
Pin.101
Pin.100
Pin.099
Pin.098
Pin.097

RA8876

XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
VSS
VDD33
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
RSVD
Vss
VDD33
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
XPDAT
Vss
vDD33

2

w

TFT LCD 24 pin RGB

2
2
20
19

=N

18
17
16
15
14
13
12
1
10

M Suggest:
R1 connect to R7
RO connect to R6
on the PCB.
R1 —
RO ——
G7 —
G6 | Suggest:
G5 G1 connect to G7
G4 GO0 connect to G6
G3 on the PCB.
G2
G0 —
1 Suggest:
B1 connect to B7
B0 connect to B6
on the PCB.

O=_NWL A~ OO

TFT LCD 24 pin RGB

Figure 10-2 : RA8876 &% 18bit FIfrEd LCD BEMINAr & E
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Character/Graphic TFT LCD Controller

If REG[01h] bit 4-3, set 16-bits TFT output.

Pin.128
Pin.127 | XPDAT 23

Pin.126 |XPDAT 22 \

Pin.125 |XPDAT 21 \

Pin.124 | XPDAT 20 \ L Suggest:

Pin.123 | XPDAT 19 % R2 connectto R7

Pin.122 | vss R1 connect to R6
Pin.121 | vDD33 RO connectto RS
Pin.120 | XPDAT 18 R2 — on the PCB.
Pin.119 | XPDAT 17 R1 ——

Pin.118 | XPDAT 16 RO

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

G7 —
G6 7 Suggest:

G5 G1 connectto G7
G4 GO connect to G6
G3 on the PCB.

G2

G1 —
Go —

ANl

Pin.101 | XPDAT
Pin.100 | XPDAT
Pin.099 | XPDAT
Pin.098 | vss TFT LCD 24 pin RGB
Pin.097 | vDD33

Pin.108 | XPDAT 9 Suggest :
Pin.107 | XPDAT 8 B2 connect to B7
Pin.106 | XPDAT 7 B1 connect to B6
Pin.105 | XPDAT 6 B0 connect to BS
Pin.104 | XPDAT 5 B2 — on the PCB.
Pin.103 | XPDAT 4 B1 ——
Pin.102 | XPDAT 3 BO

2

1

0

RA8876

Figure 10-3 : RA8876 f&¥f 16bit {5 LCD BB R
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10.2 LCD 5O FHE

SRR S RN Py 28 R B R

VPW VND VDH VST

XVSYNC \—
i I | O I (A A

xPDATA LINE LINE LINE

e N

XHSYNC ‘

HPW  HND HDW HST

XPCLK
XDE
XPDATA Valid Data

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

11.1 %% (Color Bar) SRk
¥4 (Color Bar) Wil AT B SDRAM ffif]. ¥ REG[12h] bit5=1, 1] AT #2M.

LCD Panel Image
(Display Start)

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

Line 97 ~ Line 128 «——— R(0x00), G(OxFF), B(0xFF)
Line 129 ~Line 160 |«——  R(OxFF), G(0x00), B(0x00)
Line 161 ~Line 192 |«———  R(0OxFF), G(0x00), B(OxFF)
Line 193 ~Line224 |«——  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)

11-1: Color Bar Display Test

112 E#H

L 15E X LCD FRAEA/N, WSE XL AR (5% REG[14h] ~REGIIFh]). ] 1T 5 B b ANl ) S g2
X, FRLMEELMRKNESFS (5% REG[20h] ~REG[29h]) EREI L EE AR MIZEIX, RERA R E
2.

11.21  BEAEKNEGZHX
SDRAM FJ DA 75 i S, Heds RS2 N A7 R /INBR il o 25451 33 B &1 45 K/ Jy 800x600 256 color 7£ 16
Mbits SDRAM LR LA 4 EME L2 X (BHR S0 x BB x B R x 5% < SDRA Mbytes ). i
T EB R, SEG AT T RERGAME . KE SRS T/EHDEE (2% REG[50h]
~REG[5Eh]).
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11.22 SBANBBRZEZZEHX
JE (canvas) A&t R 55 EUG EE 1 A7 A 2 e IR iR IR A B L IR ¥ (2% REG[50h]
~REG[55h]) kfaBEIG K/, JFH e TAEE DVEHE (2% REG[56h] ~REG[5Eh]) k5 AZnt X (1 K]

BEE -

4¢————— CVS_IMWTH

_—S

CVSSA

(AWUL_X, AWUL_Y)

T

AW_HT|

l Active Window

Canvas image

< AW WIH ——

B 11-2

11.23 ExREEFOBRHK
FEMG R LCD & B SR G, TR & 0 SR fem, & A i mok.

Write Image to
SDRAM

Set Display Window

REG[50h] ~ REG[55h]

(Set Active windows upper-left corner )
width, height and color depth for
Write to SDRAM
§ REG[56h] I REG[5Eh] )

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

v
' ~N -
Set Canvas start address and Set Memory Data Write Port ’
Canvas image width REGI[04h]

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

¥

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 ’

Start Display Image ‘ REG[12h] Bit[6]

B 11-3
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11.2.4 {PFHFEFOEK
FEOEG T LEERE G Z X k. HETUEL & E W OMHREFL (3% REG[20N]
~REG[29h]) kUG g X .

MIwW

(MISA)

~
~

N, (MWULX, MWULY)
A

et Main window related registe
. . . (HDWR)
to switch display image

l (VDHR)

( ) (MISA)k MWULX, MWULY
Set Main window start address ( : :
REG[20h] ~ REG[23h] 4 N
. /
4 ¢ N\

Set Main window image width

REG[24h] ~ REG[25h] e I

~
¢ S< (MWULX, MWULY)

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

- ¢ Y,
( ) (MISA) & MIW
Set Main window color depth (MWULX, MWULY)
REG[10h] Bit [3:2]
- J
SDRAM
B 11-4

11.3 EHH (PIP) &M

RAB8876 1 3 ff [T HJ LA S 7 A o i i 11 o 88 o 8 5 1 AN SR k3 W S s, i o 6 ) R S Aot T
HREEAE R RN MAF ELEE L BRE O EGEEE. mREhE 1 5EhmE 2 REER, Bl
& SR E P E 2 & H

1 RN S50 B R 2 7 4 REG[2AN] ~ REG[3Bh] 5 REG[11h] #85E /). M 1 5w 2 &
U A Rl 2R A7 4%, #R3E REG[10h] Bit[4] SKi&+#: REG [2Ah ~ 3Bh] J& i H i 1 i i 2 % C 7 24,
T EASE PR AN Sy 00 250 20 188 5 1 1 i 1 AR AR DS S0 i i i 1R /NS R AR A B R K B2 4 1R
=, WESPRNN 1 FAML%.

JE: 4 REG[12h] Bit3 VDIR = 1, PIP &1, Ethr. U ehrtff 24k 5 shatkfg
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11.3.1 EPE (PIP) FOMKEKE
A1 A7 S RN v R i R G A P R R R R OR XY ARER
0 o A XTY AR I I R R b R R A A . i 1 b 2
W LM EINZER, JF HARYE REG[10h] Bit[4] Ki%# REG [2Ah ~ 3Bh] & M i 1 362 i o i 2
[GIRERES

.

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

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

(" ~N - N
Set select gg?oflrggéztlzml or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[39h]

- l ) L l )

(" ~N - N

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

J
Set PIP1/PIP2 window

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

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

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

|

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

B 11-5
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(MIw)

(MISA)
S (MWULX, MWULY)
N (HDWR)
N
\
'\‘.(PWDULX, PWDULY)
Main window
(VDHR)
—>
(PIW)
(PISA)
DISPLAY WINDOWS(PANEL)
/ \ ’ ‘ PIP window
SDRAM
B 11-6

11.3.2 HEHYH (PIP) FHEMESEYE (PIP) BRMLE
) O A2 R E PWDULX 5 PWDULY RE AR BR &, MAEHRE PISA. PIW,
PWIULX. PWIULY wJ DL S i o i MR AL B, XA ITVEA O3 A W AF B UG B, (H 2 AT AR f] 5
F10 5 S S A i i e ) PR AR
N R — A T S A e O i O R A2 p S g i PR AT B R S s A ] Y i
i
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(MISA)

N
s (MWULX, MWULY)

N (HDWR)
"\

. (PWDULX, PWDULY) I~ Y‘
Ve lo oj

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

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

(PIW2)

(PISA2)
(PWIULX5, PWIULY5)

X X

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

SDRAM

B 11-7

11.4 RES5RK

Ko B B0 7 SN B -t A B A B N, 1 A7 A7 P B AR AR R 7 i e Th R 1%

THECYE I £ 90° B 180° Jighk Mg, Xl FH# R U2 o (i au iy, DRl 3= ZEEEE ARt o] 58 i) e Th e

FEIREET NN IR RIE R (2% REG[02h] bit 2-1), 7ERCEJ7 i F 82 52 BBE S Th BB A1 56 i

JieHE AT

BB INREARI R A BiAR, BRI E RIS ThRE, Db R A FH s BRI REAE N 175 NI
BWE GeAr4y (275 REG[02h] bit 2-1). 7EXE Ty I F S 76 e i Th R Bk A 52 B B4

2% ™4 REG[12h] Bit3 VDIR = 1, PIP & 1. Bt SO ebatiof &4k H sk Bt

REG[02h] bit 2-1 #2305 NN A7 ] (R ftas 2 R A )
00b: A->4 R B> (WIhHE)
Olb: fi>7F 5 > (OKFEIE)
10b: >F )5 >4 (MAIEH 90° I K FEE)
11b: >k #RfE A>4 (mjEi 907)
45 REG[12h] bit 3 (VDIR) A] fE£x7 A Hoe AR
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2441, W EE R

2 If VDIR (REG[12h] bit 3) ==
%€ REG[02h]bit 2-1 7y 00b, Hi& XGES5 NEGEPE WA RIA R EH L2, X0 DL REGEIE .
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%5 REG[02h]bit 2-1 & 10b, F/RS5 ANEGEIEMN LB FRENERAL, B EREEGE 2 R A e 90°
KV
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= If VDIR (REG[12h] bit 3) ==

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

11-16
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12. U E 5 2

12.1 HRE/H
RA8876 ¢ Fr i [/ A The, AT LALEAE A A b MPU 38 (475 71 R B AT 76 e B b i [ S 610 o 46 PR o
[ 54 [ /) |4 0y REG[7Bh~7Eh], i[5/ B K fE 42 4% REG[77h~7Ah], &/ it REG[D2h~D4h], 1&5E
ZxMIE/1E REG[76h] Bit5~4 24y 00h, 5/ £ 3 AE T4 I [5] T it REG[76h]Bit7=1, X% RA8876 it 21tk &l
RS R, EE—P R, R T LOE S B8 REG[76h]Bit6=1 X [ fif i I B .

JE - BN IET/ER D (Active Window) P .
o A L P A P

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

I |

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

N—

\ 4
Set

the major and minor radius
of a ellipse/circle

REG[77h~7Ah]

\4 v

N—

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

|

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

\ 4

minor radiuq
1 major radius

center

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

color

Set draw ellipse/circle
condition

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

N N Y
—

1major radius
o

center

color

B 12-1
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12.2 Bk
RA8876 S RFimi th£EThfE, fu F & vl DIZEARIE I MPU 74H 145 7K Rk 2 im dh 28 ohhe . m ih 2k Th A 06 408
i 28 (1) [ .0 REG[7Bh~7Dh], ik 1)K %5l )- 4% REG[77h~7Ah], kKt REG[D2h~D4h], ¥ &
REG[76h] Bit5~4 >4 01b VLLiksE ik, Ml rI MLk BriE# REG[76h] Bit[1:0], fx/afEEREL: K ThRE
REG[76h] Bit7 = 1, RA8876 <7t Kl bz X M4k, Tk —Pny, (A3 n MSEE# s E, B

e % L2 o 14 fIR

7 hZ B HE TAEE T (Active Windows) P
TN Tl 2 2 AR I

e A

Set the center of a curve
REG[7Bh~7Dh]
\ y,
- N Don't fill a curve fill a curve
Set REGJ76h] bit6=0 REGJ[76h] bit6=1
the major and minor radius
of a curve

\ REG[77h~7Ah] )

Start drawing curve
REG[76h] bit7=1

Start drawing curve
REG[76h] bit7=1

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

color color
DECP =11

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

J

B 12-2

12.3 %®

RA8876 Z R ILHIThAE, M AT IZEARE I MPU SidH ST N ISR HI 75K . 4 i e M AR iR 1
B REG[68h~6Bh], SHE4iH I E REG[6Ch~6Fh], #IEFithikE REG[D2h~D4h], x5 fETE & B4
(A 45 2 REG[76h] Bit4=1, Bit0=0, i H %t REG[76h] Bit7 =1, #l4 RA8876 ¥ &7 4 thixt
FLRRETE o SERE—2B 0, & n] AR FE O 10 3/ REG[76h] Bit6 = 1.

TR AR A B S S5 R B AVE TAEE N
N TR
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Don'’ t fill a square }

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

fill a square

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

[ [ |
[ [ |

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

Set draw asquare End point End point

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

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

12-3 : Geometric Pattern Drawing- Draw Rectangle

12.4 %

RA8876 7 ifLkBraa, Al il LA/ B MPU JE T3k B B 2l Th B . 2 bl R B 4R 4
REG[68h~6Bh], 54kE45HH i REG[6Ch~6Fh], ZBtith REG[D2h~D4h], #J& k& REG[67h] Bitl = 0
T ML 2B, JF HERE REG[67h] Bit7 = 1, F84 RA8876 I /E)KIE (canvas) 4l 2B .

2 BRI SR S AURIE T/ER N (Active windows) .
T THI A 2 ) 2R B A

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

B 12-4 : Geometric Pattern Drawing- Draw Line
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125 =/

RA8876 X Hrexfil =, HHETLMER DR MPU BMIIERSH =MAK. @H%E =MAFKM 1
REG[68h~6Bh], i 2 REG[6Ch~6Fh], fi 3 REG[70h~73h] 5ifs REG[D2h~D4h], )i & 4| B
N=fK REG[67h] Bitl = 1 Jf H.#At REG[67h] Bit7 = 1, 4 RA8876 ¥4 (EJE K (canvas) L4 =f
o HHE—BR, ERE TN = MIMORIE I I1E REG[67h] Bit5 = 1.

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

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

REG[6Dh~6h]
. J

) 1

A
( l ) Start drawing triangle Start drawing triangle
Set point3 of a triangle P
REG[70h~73h] REGI[67h] bit7=1 REGI[67h] bit7=1
\ J
- i N . pointl pointl

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

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

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

RA8876 2

& REG[68h~6Ch] , 45 i REG[6Dh~6Fh],

R WREL

QB A, RETUMERDER MPU & AR H R AT . Shde B ARmLs
5] F 40 K46 il 2E 42 REG[77h~7Ah], it REG[D2h~D4h],
B IR F 56 7 REG[76h] Bit5~4 4 11b, 3+ H#(ft REG[76h] Bit7 =1, T4

RA8876 ¥4 1E

R L2w B MR, TiE—0r, %IRRT EE REG[76h] Bité = 1.

1 (GRS X = R A X) B
(GEHRAY — UG Y) L7
2

I T A 2 1l A R T B R

RT (27K 4h-15(major radius)+ 1)
KT (2*%E 4 (minor radius) + 1)
LA S 2 RS A AEAE T/E % 11 (Active windows)

REG[68h~6Ch]

[ Set start point of a circle square}

( I

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

~N

|

[

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

|

v

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

Circle corner

4 N

_ set . Start drawing circle square

the major and minor radius REG[76h] bit7=1
of a circle
\ REG[77h~7Ah] ) Start point
l 9 minor radlu
p ~ dIUS
Set the color of a circle square

REG[D2h~D4h]

. ¢ J
color

p ~ End polnt

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

v

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

-

Start point
L

0

color End point

Circle corner

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

RA8876 Wi 2D X Hufkfii 5% (BTE), AT LARYIN X B4 i 3805 o 1538 i X HBHE 25 & I Se 18 AL S A
RA8876 MW/ BTE T F Al IR FEMIERE, XAtk MPU B2 . RILX /N EET FEE 2118 BTE fI#EE
5 1iRE,

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

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

Z 13-1: BTE Operation Function

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

0000b MPU Write with ROP.

0010b Memory Copy (move) with ROP.

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

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

0110b Pattern Fill with ROP

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

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

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

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

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

1100b Solid Fill (w/o ROP)

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

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

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

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

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

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

Z 13-3: Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] 16-bit MPU Interface 8-bit MPU Interface
0000b Bit0 Bit0
0001b Bitl Bitl
0010b Bit2 Bit2
0011b Bit3 Bit3
0100b Bit4 Bit4
0101b Bit5 Bit5
0110b Bit6 Bit6
0111b Bit7 Bit7
1000b Bit8 Invalid
1001b Bit9 Invalid
1010b Bit10 Invalid
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Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] 16-bit MPU Interface 8-bit MPU Interface
1011b Bit11 Invalid
1100b Bit12 Invalid
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid

13.1 %#FBTE BBEMNESE
ROP S0/S1/D AJ DA 358 AT i A7k, FEALTE ROP STHEERT, 2058 & B AL FE /K 7 5 5 B ah fr
Ho
1. SO bk 22 /7 28 2 REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]
2. S1 [kl 2277 2% 7L [9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]
3. D (k227 %8 /2 REG [A7h], REG[A8h], REG[A9h], REG[AAN], REG [ABh], REG[ACH],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 BEFHERNFF (Color Palette RAM)

RA8876 B A B MG A7, FEEHMLLs 8 MiiE R & (alpha blend) Thik. 4% 5] GG A AF
A LS B E Szt % (real color) (Z%[E 13-1), 1M RA8876 HtEiES 4 [E 13-2. {HHHAVIIAL %
WERNE LTS HE 13-3 L.

12 bit

R B
4 bit 4 bit 4 bit

64

B 13-1: Palette Ram Diagram
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MPU
Palette ram

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

B 13-2: Palette Ram Initial Data Path

START

: .

SET REG[SEh] [ END ]

I

SET REG[02h]

}

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

I

SET REG[04h]

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

YES

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

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

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

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

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

13.3.5 454 Chroma Key KIEIRHE R
XAERAERAESRE N BTE XIIH | 8X8/16X16 G H M EIFE. (Hi2 4 £ KEIFE (pattern) FEESE T Fris e
fRocEE (S (key color), 4 i BRI A B TR, oG B e £ BTE 1o (U2 4748, 1IXANThie
B (ROP)E:AE.

13.3.6 Z5& Chroma Key i MPU B\
ANRAE SCRA St th E20m 2] SDRAM X3, 24 i T4 KISk 0 (S0) HdEEita s TRt (key
color), #- B W WA EBHE A S, Mo E (Key color) #i1EE BTE & (A ffas. AT
REASCREOGHE (ROP) #:1E -

13.3.7 44 Chroma Key KIAEE &I
XANBUE AR 77 T SRR IE A A, TRIES B 8 R 7E SDRAM AN A X 4. 24K IFHHE 0 (S0)
ST ORBEE (key color), T H (3 N AFEUE AN TR, TOCEE (g TE BTE 1 BB 7 8. AThRER
SCHEOEME (ROP) #:1E.

13.3.8 § REF¥
XA A RN IR B R B Ry 8/16/24 bpp B Bt A% 2.
HUFEAE R A", W BTE ¥ oNaT st B BOEERT R BT .
RUFHHE N A 0", W BTE ¥ iy e, 1M eEy R g aah.
R OB B, oRIEEEE A0S, A B A A LI B R A 2 2
2 LW REHRT SOEM IR, B ST R (D5h~D7h) ANl BAH F 1A .
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Character/Graphic TFT LCD Controller

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

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

K5 0(SO)  : SDRAM
K5 1(S1)  : SDRAM
H (D) ‘SDRAM

13.3.11 HEEHER MPUBA
AR RACFRIE 0 (S0)52kUE 1 (S1)%dk J7f HA IR A E S ANH K NAE. X1 Alpha Blending BA
P AT (i d - Picture 5 Pixel #5380,
Picture fz{E 451 BTE ALEE X A /& B A M [ (1) alpha B SHUE, XA E BT A7 85 BT 15 5.
Pixel 2 R Ui BTE 43 X3 A FAMME FR BG4 FR alpha iZH S 5UE, X/M3E 1S HUE L KA
BERG RSN
HKE 0(S0)  : MPU

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

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

SDRAM g0 wTH
R~
-
Source O start address —»|
S0_X,S0_Y >
S
RA8876 :I.
SlAWTH
BTE Source 1 start address —»| ~
S1 X,S1Y >
S
BTE Process
direction
BTE_WTH
Destination start address —»
"
DT_X,DT_Y
e
BTE_HIG

13-4 : Memory Access of BTE Function

13.5 BTE &4 (ChormaKey) HLE
1E BTE "FiE L8 (Chroma Key) @S 3REM1E, BTE H2 LLECKRIE 0 (S0) 5 st Fas I1H.
T SRR H AR R4 A 2 A5 2 B s A7 AR, DAk BGd BH B R50R .

TERIREIR N 256 T,
Source 0 red b REG[D5h] Bit [7:5],
Source 0 green t#; REG [D6h] Bit [7:5],
Source 0 blue tb#%: REG [D7h] Bit [7:6]

FER IR (IR 65k (L,
Source O red [t#: REG [D5h] Bit [7:3],
Source 0 green [L#: REG [D6h] Bit [7:2],
Source 0 blue b# REG [D7h] Bit [7:3]

FERIF IR 16.7M B,
Source 0 red Lt REG[D5h] Bit [7:0],
Source 0 green [L#: REG [D6h] Bit [7:0],
Source 0 blue b# REG [D7h] Bit [7:0]
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Character/Graphic TFT LCD Controller

13.6 BTE IhEEHER
13.6.1 FEEYEMERIERN BTE BA

LEThEE AT LA MPU 5\ SDRAM [, 5 N FIELHE T LS 56 (ROP) #:/EE N H BN A7+ .BTE
AEHRAE 16 F ROP, 1 FEW LA S1KIR 0 (SO) 441k MCU (MPU) #24H,

Source 1

MCU RAB8876
BTE

Source 0

aéc o

i Destination

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

B 13-5: Hardware Data Flow
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Character/Graphic TFT LCD Controller

RAIO"

SERIXAN D RERIRE PR B A T

l

Destination image width
register [ABh][ACh]

l

BTE Enable [90h]

S1memory start address v
register Destination Y position
(9Dh] [9EN],[9F] [AON] register [AF] [BOR]
l Check Write FIFO full
S1image width . l :
) BTE width register
register [A1h] [A2h]
[B1h)[B2h]
l l MPU write data
S1 X position .
' BTE Height [B3h][B4h]
Register [A3h] ~ [Adh]
S1Y position l Checkwrite data == NO
Register [ASH] ~ [A6h] 50,51.DT Color Depth BTE width * BTE high
and alpha blending [92h]
Destination memory start l
address register BTE Function and ROP
[ATh][A8h] [ASh],[AA] [91h]

Check STSR Bit[3]

l l END
Destination X position SETREG [04h]
register [ADh]~[AEh]

| L |

13.6.2 ZEEeHtER/ER BTE N

XA THREHRG = T E (1 PIAF RV DX IR R 1A% 2545 5E 1 A A7 H 09 DX 3o X AN A AT BLI > MPU AR BRI (],

13-6 : Flow Chart

FEH

BETTHR T A A7 K00 = RS 1L

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

Source 0 image

RA8876

BTE

Source 1 image

Destination image

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

& 13-7 : Hardware Data Flow

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

Setting BTE height
l REG [B3h] [B4h]

Setting S1 parameter l

REG[9Dh]~[A6h
[9Dh]~{AGH] Setting BTE ROP and

l operation REG[91h]

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

l

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

l

Setting BTE width
REG [B1h] [B2h]

|

B 13-8: Flow Chart

BTE enable REG[90h]

END
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Character/Graphic TFT LCD Controller

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

Setting BTE height
REG [B3h] [B4h]

Check Interrupt

A

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

Setting BTE ROP and Clear Interrupt

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

REG[0Bh] Bit[2] = 1

A

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

A 4

BTE enable REG[90h]

A 4

Setting BTE width
REG [B1h] [B2h]

!

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

13.6.3 45& Chroma Key i1 MPU B A

LRI MPU BAT R I 5 AR DhfE . LEIRERT LLFRTH MPU 5\ SDRAM K& Z . —{HX M IhRE
WELBE G, BTE BIEE o4 Rp T iR 4 B2 FT A B 5 A ik

5" BTE 5N HREAF /2 454 Chroma Key [f) MPU 5 N T REEALBEEHR T, 412 MPU 5 A\ Hd 5
Kt (Chroma key) A, WS N SO Hffi & Zms 4, 1 ¢ 8 4 2 4% % € /£ "BTE background
Color ZZA7-#5 . 285Ut WA n Pk R 6 5t B — e, Sduga G viEmamis, Ba
B MRS HoR R — AN EEME, ZENASESANES . IR RER T

A4

Setting Destination Setting BTE ROP and
parameter REG[A7h]~[B0h] operation REG[91h] NO
BTE {width * height
y Y
Setting SO.DT BTE enable REG[30h]

color depth REG[92h]

A 4 A

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

4 <& A 4

Setting BTE height
REG [B3h] [B4h]

Check STSR
wirite FIFO full 27?2

A

Setting Background Color
REG [D5h] ~[D7h]

Write Data

13-10: Flow Chart
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RA8876

Character/Graphic TFT LCD Controller

Chroma Key —

Background register

[D5h]~[D7h] = Red

Source 0 (e

O

RA8876

Destination

13-11 : Hardware Data Flow

13.6.4 %54 Chroma Key KINEEE&I(w/o ROP)
UE Ty BE AT USRS — 48 5 1K A7 R IR X IR A7 B 89 X, I HLAE SIS (10 1 742 2 e Aok Uit 24
5 (Chroma Key) HIZ, HPIE AR, ALESNAEH R EEE, RIS 5 s AR R )
SE B AL TR . TSR E AR “BTE background color” 2247 #% . Sk 5 H #3H 55 & AR K .

UL RE AR PP AR I A T

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

-

l

Setting BTE Backgroung

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

Setting Destination
parameter
REG[A7h]~[BOh]

l

Setting BTE height
REG [B3h] [B4h]

Setting SO,DT
color depth REG[92h]

l

l

Setting BTE ROP and
operation REG[91h]

Setting BTE width
REG [B1h] [B2h]

l

l

BTE enable
REG[90h]

.

END

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

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

Source 0

RA8876

BTE

Destination

13-13 : Hardware Data Flow

13.6.5 ZEEDCHMHERAE I BEAHET
PRI RERE —$i5 52 DX IR 15 72 1Y) 8X8/16X16 K15, TN 8x8/16x16 153K Y &I G /& (i F L DI RE T 28 T3
FMEAFAENAE T . XTI AT LLEE & 16 MO (ROP) #iAE. X ASTHRETT LILE —45 72 i DX aohn g 5 1
KR, bR T Stk L.

16
AN
8 - N
(—H :

I |

8 16 <
u
N §

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

RA8876

Character/Graphic TFT LCD Controller

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

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

Setting S0,51,DT

color depth and alpha
blending REG[92h]

Setting BTE width
REG [B1h] [B2h]

!

v

Setting BTE height
REG [B3h] [B4h]

Setting BTE ROP and
operation REG[91h]

BTE enable REG[90h]

Check STSR
BIT[3] 72

END

B 13-15: Flow Chart

RA8876

=3=

ROP register [91h]

Bit[7:4] = OXC

&
==
N

13-16 : Hardware Data Flow

RAIO TECHNOLOGY INC.

84/232
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Destination
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Character/Graphic TFT LCD Controller

13.6.6 454 Chroma Key HEIREIE
BRI RS R — 15 52 A7 X I EE A SE 1 S (0 8X8/16X16 &5, fH 7 Ab B i 2 v SR Sk Yo £ 5 S
ff (Chroma key) MIFEHB-2XF Bt A SN, KILEBRRE S 2 EWRP . Mo (Chroma
key) #¥% € REG[D5h]~[D7h] L1785t .

% Source 0
RA8876
BTE
% Destination
13-17 : Hardware Flow
+ 3
. Setting BTE Background
Setting SO parameter END
REG[93h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

l |

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

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

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

l l

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

Check STSR
BIT[ 3] ?2

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

13.6.7 ZET BERK MPURBA

BEIhEEN MPU K S B 5 NN AE R, (EXAMRAEFORIEEIR 2 5 (bit-map) %, 4id BTE )
e 1T LA i 2 A7 B SO BCHE o SR s e BRURY 1) boit D717 W i se s, an S (e BRI bit 270" NI
R, XA ARSI E R ARG RE GRS, BORETE BTE W RSN T b2
(¥, %R R, WA B A B OB & . AT IOEIE I B R — B RE
4, -5 B I AAIEER Y R DS B MSB AR EEE LSB. W MPU 2 M3 & 52 A 16bit I,
4 ROP (4G A AT LA ¥y 15 % 0 AR —fr, MPU 2 D830 4 8bit, Hi4 ROP A7 T LU %
N7 E O MAE—AL. SKIR O BAIRE REG [92h] Bit[7:6] fEULIHAEAH S % .

SDRAM

Source 0

Mono bit map image MCU RA8876 Destination

Ol R

Foreground color set blue.

Background color set yellow.

13-19 : Hardware Data Flow
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Character/Graphic TFT LCD Controller

|

Destination memory
start address register Soting{Pestnaton heck Write FIFO full
[ATh] [A8h],[ASh].[AAR] Color Depth [92h]
NO
Destination image width BTE Function [91h] MPU wirite data

register [ABh][AChH]

heck write data™ NO

BTE width * BTE high

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

BTE width Register BTE Enable [90h]
[BInBE2N) Check Write STSR
BTE Height [B3h][B4h] SET REG [04h]
[ END ]
B 13-20 : Flow Chart
Li BTE width=25 ——*
ROP =7
(start bit = 7)
DO 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
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RAIO RASS76

Character/Graphic TFT LCD Controller

h—— BTEwidth=25 ——

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

MPU interface = 8bit

Color expansion i BTE width = 25

ROP =4
I I I I

B 13-22: Start bit Exapmle 2

1. 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

D4 8bit DO D1 D2 D3
f_H_H_H_H
i NN NN In this case , MPU
3 —3 sends data to RA8876
] HH and each data has 8-bit

[] Data is transmitted to
RA8876 sequentially eq.
D0,D1,D2...and Dn

start bit =4 ’
DO D1 D2 D3
Not Expansion —p-LLL EEEEEEEE I ) 1 L Not Expansion
Expansion u BTE High REG [5Ah]
I I I I I I I [5Bh] setting

¢ BTE Width REG >

[58h] [59h] setting

B 13-23: Color Expansion Data Diagram
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RAIO" RA8876

Character/Graphic TFT LCD Controller

13.6.8 &4y EBEE S5 Chromakey i MPU A
XA BTE #AE 22 MPU 5 N B R R , (H 2 SR IR I 15 S B v 2K 11, TR
P bit 2 AT ORI bit $E 70" ANAbE .

Mono bit map image MCU RA8876

DERN

Foreground color set blue.

13-24 : Hardware Data Flow

Destination memory . _—
: n
start address register Sefting Destination

[A7h] [ASH] [AOh].[AAR] Color Depth [92h]

Destination image width
register [ABh] [ACh]

BTE Function [91h] MPU write data

}

NO

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

BTE width ™ BTE high

4

BTE width Register BTE Enable [90h]
[BANB2H] Check Write STSR
Bit [3]
y
BTE Height [B3h][B4h] SETREG [04h]

I e

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

13.6.9 S5EEWERI TR K]

“Memory Copy with opacity” 7] LR & kUE 0 #0455k 5 1 BHER 5 HS N H N . XADTHREH B
A~ Picture x5 Pixel #=. Picture #zUnT LABE R /ETE 8 bpp/16bpp/24bpp iR T I BT 4K H A
H—MESEHE (alpha level), JRAEH & X1 REG[B5h]. Pixel #iz0 X RediE/EAERIE 1 i &
8bpp/16bpp K, i &> Pixel BAGH % H IR E R, 7EKJE 124 16bpp R MMEFEN bit [15:12] &%
HHFE (alpha level), T4 1 bit W A MokIE 1 4 8bpp A £ N4 % bit [7:6] 2ZiEHHE (alpha
level), Bit [5:0] 245 FHEZR 51 4% (palette color) (L.

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

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

| Source 0
RA8876
BTE
Source 1
Palette RAM
Destination

13-26 : 8bpp Pixel mode Hardware Data Flow

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

Bit [7:6] Alpha Level
Oh 0
1h 10/32
2h 21/32
3h 1
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RAIO" RA8876

Character/Graphic TFT LCD Controller

—— Source 0

RA8876

&
BTE <:
=

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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RA8876

Character/Graphic TFT LCD Controller

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

¥

v

Setting BTE height
REG [B3h] [B4h]

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

A

v

Setting BTE ROP and
operation REG[91h]

Setting Destination
parameter
REG[A7h]~[BOh]

A

v

BTE enable REG[90h]

Setting S0,51,DT

color depth and alpha
blending REG[92h]

Setting BTE width
REG [B1h] [B2h]

!

Check STSR
BIT[ 3] 22

END

13-28 : Pixel Mode Flow Chart

RA8876

BTE

B 13-29: Picture Mode Hardware Data Flow

RAIO TECHNOLOGY INC.

—— Source 0

Source 1

Destination
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RAIO" RA8876

Character/Graphic TFT LCD Controller

¥ !
Setting SO parameter Setting BTE height

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

i l

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

l l

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

1 l

Setting S0,51,DT

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

l

Setting BTE width
REG [B1h] [B2h]

|

13-30 : Picture Mode Flow Chart

13.6.10 F&EZEHER MPUBA
“MPU Write with opacity” DIREE S T kIR 0 5kIE 1 % 75 N B A AE, RIE 0 14 & M MPU
K MPU (MCU), SKJE 1 #diE B SDRAM, H'BEH T Alpha blending [#::{ Picture 5 Pixel 5
“Memory Copy with opacity” A7 .

Source 0 MCU RABS76

BTE Source 1

éo o =
T |3

Palette RAM

- Destination

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

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

l Check Write FIFO full
S1 image width i
register [A1h] [AZh] BTE width register

l [B1h][B2h]

i MPU write data
S1 X position
Register [A3h][A4h] BTE Height [B3h][B4h]
- Check write data == NO

S1 7Y position $0.51,DT Color Depth A
Register [ASH][A6h] and alpha blending [92h] Blerei bl igh
Destination memory start BTE Function [91h]

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

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

I ! ( END

SET REG [04h]

Check STSR Bit [3]

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

— |

B 13-32: Flow Chart

13.6.11 &Y REZHNFERH]
“Memory Copy w/ Color Expansion” £ ). SDRAM 2H ()55 0 (S0) F{a 33 (bit-map) %
GG EHE, JEHS N\ SDRAM HIA . WS s bit y 17, B4R 30T St B2 3% 1%
SEMZE . R A bit 07, RN S e s St B B AF AR R (M . B B e ) e
REG[92h] K& X, K5 O F 454 v i 7] LAE S 8bit/16bit. 41 5 e 450405 9 5 72 X 8bit, H-4 ROP
(start bit) R E{E AT H bit7~bit0 SR8 aA 07 WA B 5 55 B2 8 S 16bit, 4 ROP (start bit) A
BEE [T H bit15~bit0 R #4447
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RAIO RASS76

Character/Graphic TFT LCD Controller

SDRAM
Byte 0 Byte 1

Source 0

[REEEE]
[

[m mEE

s mEEi

—

—

RA8876 /:
BTE
% THE % 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 A\

SO0 color Depth = 256 color

Color expansion BTE width = 25

ROP =7

B 13-34: Start Bit Example 1
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RAIO" RA8876

Character/Graphic TFT LCD Controller
fe——— BTEwidth=25 ——

ROP =4
(start bit = 4)

DO D1 D2 D3

MPU interface = 8bit

Color expansion i BTE width = 25

ROP =4
I I I I

B 13-35: Start Bit Example 2

¥

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

l l

Setting Destination Setting BTE ROP and
(DT) parameter

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

l l

Setting SO,DT

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

Setting BTE width
REG [B1h] [B2h]

l

Check STSR
BIT[ 3] 22

END

& 13-36: Flow Chart
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RA8876

Character/Graphic TFT LCD Controller

13.6.12

gey BeE¥S Chromakey MW AR

“Memory Copy w/ Color Expansion and chroma key” 2:¥ M SDRAM BEHL 1K IE O (S0) H (s 13504
(bit-map) R EFGEYE, HHS N SDRAM HIWAAFH . WS s a5 bit  “17, LKk
A St EL R AR B8 B . QSR BB bit 9907, TR AN H 1 WA AT TE ), DAk B A 1

MR

=
=

RA8876

BTE

Foreground Color : yellow

SDRAM
Byte 0 Byte 1

13-37 : Hardware Data Flow

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

l

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

l

Setting SO,DT

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE height
REG [B3h] [B4h]

A

2

Setting Foreground
Color REG [D2h]~[D4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90H]

& 13-38: Flow Chart

Destination
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13.6.13 XIRIERE
“Solid Fill BTE” 244} BTE 347 My 16 B s S G M0 . XA ThA M FITE S — K TE X
W TS bR 1 BTE (RIS (e 5 .

RA8876 Destination
BTE
13-39 : Hardware Data Flow
Setting Destination l
parameter

REG[A7h]~[B0h]

l

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

|

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE Foreground

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

Setting BTE height
REG [B3h] [B4h]

|

Setting BTE ROP and
operation REG[91h]

BTE enable REG[90h]

Check STSR
BIT[ 3] 7?7

B 13-40: Flow Chart
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14. 3CFEAN
RA8876 i —Fh 3L I K Ji:

1. WETH, ESHETgEmR
2. AN ROM, 155 % &
3. fiiH#& E X F1(CGRAM), 1

ove

R EI ST - .
4.2,
SR RREIS IR - .

il SN

Foreground [l
Background [

FOMT 12X24

E 14-1: Font Example

M 2 T T A A A LU R AR F T (TS B4 2 )¢ REG[CCh]~REG[DEhY]), ffif#& Ll
ZTRHRER. My FEan A Rt ST s aEf e (REG[D2]~REG[D7]).
Bl DR 1 5N 64 N, FHUFER 2 5N 64 M.

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

RA8876 P& 8x16,12x24,16x32 ASCII 7R ff) ROM, iX 7] Lk H FH R 7 8 2 i N ASCH PLE R 3 F .
Wi TR FF ISO/IEC 8859-1/2/4/5 it brift, 1tAME 2 v] LLZE I i 5t (4 REG[D2h~D4h] 51 s (42 1¢
#5(REG[D5]~REG[D7]) & Kk 3. X T 7 RmfE T L% !

Character Control
Register 0 [CCh]

Not full

Character Control =
Register 1 [CDh] Write Font Code

Foreground
[D2h]~[D4h]

Not meet

Font Number mee

Background Meet
[D5H]~[D7h]
TEXT MODE [03h]
Bit[2]
l END

SET REG [04h]

14-3 : ASCII Character ROM Programming Procedure
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% 14-1 E R ISO/IEC 8859-1 F 4w il 73, 1SO H = /& /& "International Organization for
Standardization”. ISO/IEC 8859-1 — i #x A “Latin-1", X &4 1SO KJE H K 8-bit FHFEEMIEE —H 47
B TP RERTEE 7 4 2 th OXAO-OXFF ZH . 3% T o B (EPHER - B EnaG Bkt fHYIE
s PHE. JREERES. JREMTRE. OFIPETEEE. (HRE. ASPERE. KE. B, BAA. T EARE. I
B #ES . BEHTEE. SMEBIERGE. USRIl o BT RAEENATLAER 1SO /
IEC8859-1 - A » Bt FIRBUNLLI MR 258 » AT B el ENJE. BakPE it hntkss -

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

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

XD123455?89AECDEF
: el
—

LY
Cadl )

Y
A
pary

» | =

K[, [—

ARAE

0 | B
SIEVIRIE IE:

JOIR[O

=)
Q

c o |am[On 8w

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

O UM N e | DN S

D TRV | AV IA M F [ e

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

¢h [T

.y e

!

[in]
»
L
Ll
L 4
£ ]
L

c = =[] |8 8|l—[— 700 (A

7

7
| lilelela (8] e -l®
o[ [2(2] [ed] - | [ 2] Polafidzle
*|AIAAIAIAARCEREERT|TT|T
* IDINOIOOOOXAUUIIUY PR
‘|lalalalalalalec|eleleleli|i|T]T
8|1 6[o|6]6|6]+|elu[altlily | blF
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* 14-2 2 ISO/IEC 8859-2 frif74F, ISO/IEC 8859-2 th#fifx M Latin-2 , iX /& ISO/IEC 8859 8 i 4fil
FEREE 35y o IX LGRS AE JLF- AT LA T R AR @ IS He R 48, W B MG FEwis. @A FIE. 9
=i WA AORTE . Wig SO AR ERATTE . SERYENE., SEE . RIS, R T iR WA DS 1ISO/IEC 8859-2.
IeAh, EWAEH TP IE S, W5 A (R T I R ZE S 2 4.

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

P

4
2
¢

J
'“Dé

=

v
AO
1O ®

N
- -

i

F

|
SIEIRIE IE:

wIINEEEIER

—
c [0 [SE[CT] R [w0n] e

< ===
£ |=0]=]

NOIED
el Rr-pl el

-
2

i,

= [T |

w |0 (W CW H
ot | O

sl =R == e
o | D~ [ 0
HL.HL'!II
ﬁkﬂﬁ'ﬁmut
_|_'..-"""'.__|A“

- |5 | =

(
1

200

=1 B¢ | [

M=
oo | (N [ N

L1
L1

(-1.‘!

=N

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

Oy | | O =

Ch = O
I:I: ) O: C_}\ f J3 wru

o, = [ H
oo b | X MY
R O B T :
e | D | T [T e | X
O D | ST e WA
o [ [ S e [
o [T | ol TR s | D
Cttn | s | ] s
—]

for—t | =3 M
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% 14-3 /2 ISO/IEC 8859-4. ISO/IEC 8859-4 #Fx A Latin-4 =i /&“North European”, 't ISO/IEC 8859
8-bit FRF AL VYT Sy o XA LB AT FHAEZ VD R WAE . A& FE 238 . FM4ETAE . LM %aiE A Sami. 1M
WML R, R, 252518, i, FTE. IPEAE . WrE S8 s F e S

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

&\D123458?89.&ECDEF

| CoveselelomsR H
ATV T[S =T [T]L oAl
OEIBe& T [ CD PR s - |/
Y10[1(2(3|1415|6|7|8(9: | : |<|=(>|?
@A BICIDIEFGH|I|JKILIMNO
' IPQRISITIUVIWX[Y|Z| L[\ 1]
"1~ |alblc|dle|f|g|h|i]| j|k|1{mn|o
"Iplalr|s|thalviw|x|y|z|{|] |}~

| ARHTLS| SEGT-Z]
| lal x| [T[1] ], [slelgltDzin
“IAIAAAIAIAIRE T ICEEERTT|T
" IDINOKIOOOX@U[0[UUU0|B
“lalalalaldlalai|clélelglé]i|T]T
"|d|n|6{k|6]0|6/+|glulalti[alal
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RAIO" RA8876

% 14-4 %)% I1SO/IEC 8859-5, ISO/IEC 8859-5 & ISO/IEC 8859 8-bit NI FELE . XN FHERE
RS RINANE . AT . R . JE R 4T A T

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

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

*| IEIBLIES|I|T|J b RK] - VLI
*|AIBBIL JE¥3AKIIMHOLL
“IPICTIVOXLYII bbb B[
°|a|0|B|r| o e#]| 3 [v|i| K| J1M[H|O|11
" plc|T|y|@| X | uumii bbb | 30| g
"INde|h|T|els| 1|1 ] h|K[8[¥|u
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14.2 4MBF2 ROM
RAB8876 {4 FI 41 £ A7 4% % ROM FHI LB % AN [F) 1) B F 4 (L B 22 1) R 8 o 3X AN T i FH 4238 7~ 4F ROM,
A FRLTAWHFRT) . RABBT6 XM 5H GT21L16TIW, GT30L16U2W, GT30L24T3Y,
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W. £l A F AL A [F = fh 35 1] DL S F AR )
fF17 24N 16x16, 24x24, 32x32 5AGETE K/ CAME B L. MM DIREfiRIE 2% = 16.3.1.

1421 GT21L16TW

® Reg[CEh][7:5]: 000b

® T x16

Al TS T 5

S | BIGS | ASCI | UNIjpn | JIS0208 | Latin | Greek | Cyrilic | Arabic
Normal \% \% \% \% \% \% \%
Arial V V \ V
Roman
Bold

<KL
<

*Arial & Roman J2& 7] 48 58 J5 1]

14.2.2 GT30L16U2W

® Reg[CEh][7:5]: 001b

® T x16

AT FH S 75

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

Arial \% \ \% \ \
Roman V V
Bold
*Arial & Roman #2& 1] 28 % FE (1] .

14.2.3 GT30L24T3Y

® Reg[CEh][7:5]: 010b

® 5 x16

Al F 72 7

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

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

® Reg[CEh][7:5]: 101b

® T x16

Al FH 20 5 7 v

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

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

® T x24

Al FH 7215 7

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

14.2.7 GT21L24S1W

® Reg[CE][7:5]: 110b

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

*Arial & Roman & 7] 48 55 J5 1]
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14.3 ¥ & X7

{8 FH# 7] LU " User-defined Characters” @Il 57 a5 5, tDhfe vl LASCRFF /1 (8x16/12x24/16x32 dots)
54 (16X16/24X24/32X32 dots), HINAEY FF 32,768 7ok 32,768 417, P 7 oIt 21
0000h~7FFFh, T4 74t BN 8000h~FFFFh. 4{f Fl &M N 745, N RA88T6 e &5 &
40 SDRAM “FAFE [H], I HAG 747855 5 7 om AR IX ) o T 40 AR BT LR T 5t €4 REG[D2h~D4h]
515 REG[D5h~D7h] 17 E L.

14.3.1 CGRAM 1 8x16 FHIKj#E

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

CGRAM _START _ADDR =1000R
CHARACTER_CODE = 00 h

THEM FOMT 2DDR =1010h

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

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

] [ ] ®

o e ®

¢ L ] ®

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

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

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

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1020h

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

Byte O Byte 1 Byte O Byte 1 Byte 0 Byte 1
Byte 2 Byte 3 Byte 2 Byte 3 Byte 2 Byte 3
Byte 4 Byte 5 Byte 4 Byte 5 Byte 4 Byte 5

(] (] (]

(] (] (]

(] (] o

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

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

FONT 16X16 format

B 14-5: Font Array 16x16 in SDRAM

14.3.3 CGRAM 1 12x24 FHIKER

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

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

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

B 14-6 : Font Array 12x24 in SDRAM
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14.3.4 CGRAM H 24x24 FRIFIHE R

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

CGRAM_START ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1048h

address = 1048h
address = 1000h

A 4 A 4

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

0 0 0

0 0 0

0 0 0

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

Character code = 8000h Character code = 8001h Character code = 8002h
FONT 24X24 format

& 14-7 : Font Array 24x24 in SDRAM

1435 CGRAM 1 16x32 FHIKER

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 0001h

THEN FONT ADDR = 1040h

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

FONT 16X32 format

B 14-8 : Font 16x32 Array in SDRAM
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14.3.6 GRAM H 32x32 ZEIK#E

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

CGRAM_START ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1080h

address = 1080h

_ A
address =1000h = ™50c0 | Bytel [Byie2 | Byte3 | Bye0 | Bytel | Byte2 | Byte3

Byte 4 Byte 5 | Byte 6 Byte 7 Byte 4 Byte 5 | Byte 6 Byte 7
Byte 8 Byte 9 | Byte A Byte B Byte 8 Byte 9 | Byte A Byte B

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

Character code = 8000h Character code = 8001h
FONT 32X32 format

B 14-9 : Font 32x32 Array in SDRAM

14.3.7 xTF MPU #J#htk CGRAM K2

[ START ]

NO

Check Initial data number =
font data number

| REG[03h] = 00h |

l

| REG[5Eh] = 04h |

l

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

l |

Write Enable REG[04h]

END ]

YES

NO
WRITE FONT DATA |

Font data number : font byte number

ex: 8x16 font — Font data number = 16

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

Check DMA idle
REG[BSh] bit 0

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

¥

Serial flash control REG[B7h]

h 4

Serial flash clock REG [BBh]

h 4

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

Y

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

14-11 : Initial CGRAM from Serial Flash

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

r Number REG

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

www.raio.com.tw
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14.4 SCFHEE% 90 B
FRUESC RN A2 B4 ARG PR B3R . 11 RA8876 Sy U iei thhe, w47 al LA 4t ieks 90 FF,
BEIhRE IR B2 75 B 8 22 A7 REG[CDh] Bit4 = 1, % 4M& T % 2 IEAf ) VDIR (REG[12h] Bit3), iX#f LCD
PR DU R e 90 M4 . 1E ST HER i, B M IIRe F EAE S AR 2% FR NG H A S

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

90" font write ‘1 :
v
‘I —

direction
14-12: Rotation 90° Characters

YDIR =0, normal scan
graphic write direction

e
-

(0.0)  AsS s e "
Display RA

direction

(0. 0)

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

FiEl

=

B 14-13
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14.5 MK 5EH

RA8876 ¥ #7 Ak (REG[CDh] Bit[3:0]), 5iEHHINRE (REG[CDh] Bit6). Ifi H.ix£EIh#gnr DL I 4 4 H
N ECATBOR f % B AL T )

Horizontal x2

Vertical x2
e s

14-14 : Enlargement and Transparent Characters
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14.6 HE#AT
RABS76 YL LT E NI, AL E BN, I HAEE A SCFGE R TS Dhg% e Ash#iT. «
SCFRERI, A TR E S AT TAER VSN, & ERE T 7. X T AshiiTiEs TAE:

Auto move Horizontal range of active window

B e e e

Vertical rang¢ of active window

SHERE -

Active window

B 14-15: Auto Line feed in Text Mode

14.7 FRENFF
RA8876 T t¥ 7R Ie - EENAE T LIEEHEHE AR LR FE UM T ENEE - KHEE
REG[CDh] Bit7 = 1 » %3 ARV FIP 0T 20T HAYE Fr8rey:
£ UMHEBFREANAERFL, FRNF IR WA .

Non full-alignment

<«—— Full-alignment

Display RAM

B 14-16: Full-Alignment Function
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14.8 JEtn
RAB8876 # L FI R fihr . — MBI Hebr — MRS Tk, B AR 32X32 BRI RER, Tk
FebR T AR s P e UL R, e A B SUER, B ehrt i) SCyobhn R i r s N
I OAE bR e SO AR IR 8 B 5 100 B AU 1T AR A IR o SO b S R S 1T LA NI
Z1: 4 REG[12h] Bit3 VDIR = 1, PIP &1, EIJEHhr. CFHehndilils 24k H sh 2k ae.

YE2: Johr AR B OB R, PIP & EBEA LR,

14.8.1  ICFHMHR
S IGARAL E T DA N BRI N R o DGR H SR S D e b AURAE TAEE M N . AT B AR, 307
e B BB T — AN CFMANRIALE, TR SNEEE 5 F RN ST A K. 456 TAEE Dl
G, AR EBAE T 1T TR LB EON ALK BUE . 3% 14-5 FI ISR 2247 o Hi A
= 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
SCFOGHR AT AT E B 78 S0 1) ) I ERECAS TN BR o 421 2247 4% GTCCR (REG[3Ch]), INHRIIAT NN
on (I W) 5 of fCANRT L), PRI ) ] LR A% A et S A s0an
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).

14-17 J9CRRINERIIG] 5, SRR ERE 2 AR e — AN BN TG TH -

RAIO
B s

AR

14-17: Cursor Blinking
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Ye#rEPE (Cursor Attribute — Cursor Height and Width)
SCT AR AL T AR AR AR, R AR AR I B S S A . IR A A5 R CURHS
(REG[3Eh]) 5 CURVS (REG[3Fh]). CFIehnfE BRI A 1 58 BE & nTRE Ak, T v B T i ] 58 9
115, HSF%E 14-18. XFuhrim s 5 537 R BN E X (REG[CDh] Bit3~0),
MCRTHRERE B 1 I, bR vE BT LA A CURHSICURVS 1~32 8% MK IhEEA & B K 1
I, AR 58 R 5 e B 2 SRS B K 14-18 R —ANKPEE BN 1L IIBITF. EERECT
TERRIN A S TR IR . KT s Ei i3 % M iE 14-19.

REGI3Eh] Text Cursor Horizontal Size Register (CURHR)

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

REGI3Fh] Text Cursor Vertical Size Register (CURVR)

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

00000 ~ 11111 1~32
— —— ] .
1 pixel 2-pixel 3-pixel 32-pixel

14-18 : Text Cursor Height and Width Setting

RAIO
Y —

14-19 : Text Cursor Movement (without rotate)
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14.8.2  E®HER
BT ehr KNk 32x32 18 &, BAME R H 2-bit A, /R PR FI & E (color 0. color 1. HHf. ¥
SR ), XK EIE AR 77 B 256 bytes (32x32x2/8) K/ RA8876 #fik 4 NEIE fedn il ik £, fff
FHE AT LLES B8 A R B AR RIE Bt . ik, BIIRhsfr E nl thi%id GCHPO (REG[40h]), GCHP1
(REG[41h]), GCVPO (REG[42h]) 55 GCVP1 (REG[43h]) 3. MMiiBit ey s it i) % 52 af LA
F|Fifh 0 (REG[44h]). Hifh 1 (REG[45h] )/ 5 b/ Seth i m), T VRAN UL IE S % i1 .

2E - Bk A7 7 20 SCHE 8-bi t 2l o 3 FH 3 W46 4k B TE Yo b 75 B B AR R A B e s il
122285 N 256 4> 8bt [HHE: 1 RAES N AR & Busy I H xnWait #1HI w48 H 118, IREE
BHE IS NG 5 N RGEK .

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

~Background Color = = %

256 Bytes

r - - - 2Bits Represent 1 Pixel

255

-

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

}

Set GCCO and GCCL color Change wite destination selection to
REG[44h] and REG[45h] REG[3Ch] Bit 3-2
Select graphic cursor set Enable graphic cursor
REG[3Ch] Bit 3-2 REG[3Ch] Bit 4
Using graphic mode to write 256 8-bit data into \Writing to GCHPO, GCHP1, GCVPO0 and GCVP1 to
graphic cursor storage space change graphic cursor position.
REG[03h] Bit 1-0 REG[40h], REG[41h], REG[42h] and REG[43h]

%

RAB8876

RAIO

14-21: The Display with Graphic Cursor
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15. ik & AHHEE (PWM Timer)
RA8876 A /~16-bit TH4i#s, 11448 0 5 1 BAMKEHGITIEE (PWM). 1HEER0 G 3EIX =L ThRE, #
5§ R 42 ) 6 K L IR 28 B K B P

THER 05 15 [/ —A8-bit TSGR EEs . B THECE RIS vf A= AR AR AN R O BR AT T BE (1, 1/2, 14 &
1/8) FFANVFEUX P bl % E AUBRIIAS 7= AR % F HOAIRAE 5, BRATUAS A 4005 U & e A L 1 8- bit TS £ B2 1 K«
8-bit Tl ¢ 5 B 3% AT A2 7 Ak, AT DUARME I8k CCLK BRAT, X AMAHRIZEAF /2 PSCLR 5
PMUXR.

TR M 74 (TCNTBN) 7ETHEUEE REF H N BOE UM S BABIIGE . THEEE N8N & 5 S 947
#% (TCMPBn) tb&s, MILEAMHSER 2 H3NEYIHE. TCNTBn 5 TCMPBn XUZE i i) ThAE RT LAiLS 45
25 TAEAMRASRRN, Mg .

AR & AN EOH S . T HOARI0R), AR ATHEER KT W A B R CPU i BRAESE . 2
THERIERI0NS, TCNTBn {H2 H 3 g T Ao £l oF B4R T — i g 2, dnAakSeasis b, s
FEVH B PAT PG PCFGR THEAREAEAL, W TCNTBn H A goinact Fas .

TCMPBn #ffH7E PWM |, FERZ0DUE iH = HZ s L EAr 5 TCMPBn EeA . BIIERILH
KEAT N EIET TCMPBNn AT LAFEH] PWM %t (1 FF 9<iE [] (turn-on,turn-off time) .

[ Tomeeo | [ TowTeo | PWIID
s l l *| Deadzone [™
Generatar
g | o
= ¢ ]
= Logich
COLK nd K
12 =™
B-Bit 14 | -
| Frescaler [ Temeer | | TenTer |
18 =
L, I I w PWM1
Clock |l >
e blaH e > '
| =
—

B 15-1: 16-bit PWM Timer Block Diagram
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15.1 HEBHEARIBE

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

TCMPn 1 X 0

1 ' 1
1 I |
TCNTn 3%3X2'1 DXZX‘I'O%O
4 1
i
1
1

e ¢ 1 1

TCNTBn=3 TCNTBn=2 Auto-reload

TCMPBn=1 TCMPBN=0 .
Manual update=1||Manual update=0 [Interrupt request | [Interrupt request |

T T

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

a = ; .

\1 ‘ \i 1 [

TOUTn ! i i \ :

: : : C3J command

[ status

B 15-2: Timer Operations

T2 HAATCNTBn. TCNTn. TCMPBn 5TCMPn Z247%%. (TCNTn 5 TCMPn ;&N # 27 4%%, TCNTn
Al LA HEENTCNTON 53)), 4 R %0, TCNTBn 5 TCMPBn £## X\ TCNTn 5 TCMPn . ¥
T ERe, JFHTHOES] 0 e A

15.2 HIERSNEZMN
PWMiHH0 28 B B I RE, X T T — e R 0 B 5 — AN T T IR N A 28 oh, XA
()3 FEAS 5 2 R R B 1 o TR AR AT B T S B S MO W, (B2 FLRT PWM 4T A 8

FTRHATLHR .

Write Write
TCNTBn = 100 TCNTBn = 200

rouren 56— i 1 l | |
7

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

Interrupt | | | |

15-3 : Example of Double Buffering Function
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15.3 #aibitEER 5 R A AL

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

T AR5 SR B e sk P

1) SN TCNTBn 5 TCMPBn [HJUH1E -
2) VUK RIE RS AL (82 TS R AR ER) .
3) BB XS R AR SRR AL AR AT

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

7
£ PWMn [Fz Rz #ion/off B, PWMn (W5 &5 EARL, R 2 B2 2 78 1 46 T 20T 5t o 13t
TE U AL o

15.4 HEBKBE

1 2 3 4 6 7 10

T

150 1 110 14040120 60 |

Ran

11

B 15-4 : Example of a Timer Operation

15-4 I UL T P R

1.

5
6
7.
8
9

AL A EHIThAE, %E TCNTBn 4160 (50+110) 5 TCMPBn N110. #5EMAHLL (on/off). SR )5 H
¥ TCNTBn A805 TCMPBn H40, PAYE F—PERME.

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

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

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

W= TR (ISR), TCNTBn 5 TCMPBN #f# %80 (20+60) 560, N1 F—kiHEuf# .
% TCNTn A5 TCMPn #HFEEE, PWMn #<xiH Low % High.

4 TCNTn F#UA#| 0, TCNTn #<ffif TCNTBn HIMERL, FHo=A .

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

* TCNTn 5 TCMPn {EI[EK, PWMn 2t low #| high.

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

il

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

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

w
o
B
o

15-5: Example of PWM
PWM Zfig T LAM#ERA TCMPBn 5Ei. PWM 44 TCNTBn ¥, EEBH PWM 1t TCMPBn ¥
o BASEIEN) PWM ff, FHFER/D> TCMPBn fH. ZAAZMKK PWM {H, ZEHN TCMPBn fH. XL
EHEARTTE, W R SARBERE, IR /e D R A S R RS B A VEAEAT R ) SR R A, AN
JEH ISR UL AR TR .

15.6 fEHIEHAHE

| |
1

1

1 ]

1 1

1

| :

Inverter on ——m—m———8 :
i

1

Initial State ' Period 1 ! Period 2

Inverter off

Timer Stop

15-6 : Inverter On/Off

N BRI T PWM7E Ry HT B (RBRAR AL AR R )

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

15.7 FEXF=AESR

FEIX P2 %/ PWM FHZESR G R B B, X AN RELETT S (258 B 5 5% P 10 2 B I — e I 2% o I )
Zr[ LB A 2E B RN AT S, R RIRAD SR, PWMO 2JRIGH PWM {55, nPWMO 2 PWM
S5O R AE X M ERE, ) PWMO 5 nPWMO Z42%F PWMO0_DZ 5 nPWMO0_DZ.ifi . nPWMO
/NPWMO_DZ & PWML #iHii. fENHBHEEKIEX AR -, PWMO_DZ 5 nPWMO_DZ A2 [Ai 4%
JE o
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PO -

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

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

15.8 JXMH
PWM 8 [X i kil 4wt FR 2E FF 3= s B IR 3h |, Feomtn R

D

F N

B 15-8

. PWM it R B4 ON/OFF FHFUIRA, HE(A) R KHJEEON JRE. HIEEOFF RO,

2. WHRFAMANT, ON KK EAD, M4 PWM “FHIHIEV = (DIT)*A. #a)ifiin, AT PP A AT B 7S
0~A.

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

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

— MR AR, PWM D)3 HER 7 Bean 51 s

OVDD
P
P+ % =) Load

= ':_d.a
Phtl- L5
=Yoo

B 15-9
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1. fERMAS SRS S E RS AR, RIEMHE TR DA FE & 1 SRS TEAS.
2. PWM 55 EFIESHAMIRES. PWM+ 4] 1E I SEEA STE, PWM- 5] 61 EE @A S,

3. UM AT eS0T

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

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

HA L, PWM+ 5 PWM- 2 A, ZATREFBITE . H2%5EF] power MOS HfEHIM, 5
e VA S P R IS TR) K T B ARS8 TH R I Ta], IR P RE A RN S IE KPR, X B DL R4S

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

FTEL PWM 47 i) R i 06 20 E G DA _E 15 0

Fuid+ | | | | [ >

Piyubd- 7] | | [ .

Switching Protection [ ] o 1] o
15-10

1. HALE, PWM- 2 PWM+ [fIAH.
2. {EVIRIETE], DZUEWRANRARFEN N OFF FHPIRZS, XHRIEAS[F AR sh SRR E, ATRE TS Bdus ~ 4us.
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16. BAT R EIT
16.1 FFHLER

WL S EERAT N — /N AL BB, E B DI RE AR BOA MR EACFR AR A5 OL T, AETTHLIN S i i DL &
PATREAFAEINAF P IR PGS . W RAE LD RERCELRE IS TE T, AETPHLE & B ST BB N AF P IR P4 CAS
BB AT, ARG AT LUK AR /MBI A FR S . TFHLR s D e IR AR AR 5 s 7R B 0 A7 R A
MIFEEINAEF . TFPLE RN REARBS R 12 FidE4, f5a1h:

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

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

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

® Enter 4-Byte mode instruction (EN4B) - B7h
A EILESH, EANEL T4 RAB8T6 Nl HITMALBE AR £ 0T SMER I IA A7 LA 32 Aoz iy s bk IR E 4, X AT )
RETT LM FHAE BRI AE L KT 128Mb), [KA RAB876 PN (1M Ak B2 55 A0 5 BRI 1e A 1) H ik R A
N 24bit, PRIGAE R N AE I 0 DL ER A48 58 « A =FhJ7iE ] LAk 32bit (4-byte) HuhibEA, $AT Bk
4-byte # T4 (EX4B). TEAEE L. M.

® Exit 4-Byte mode instruction (EX4B) — ESh
AHEEHLE S, EXAB 5447 AT LBk H N A7 4-byte Hihk B [F & %) 3-bytes bk, — HBkH 4-byte
HhERE, B IR A B 22 2 24-bit Hidik K/
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RCS T XS

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

ZHON—A bye, NS FLZELIHEAE, TS DINZ R

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

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

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

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

B bit [4] [CPOL, CPHA] /4 BRIk, woEfl ‘0 28X 0, wEfd 1 =K 3. BiMEZ 12
B 3.

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

W bit[7:6] REFMHE, KFA bit YE 4 FAAN. BOEM 0. 1. 2. 3XIFL0. 8. 16. 24 ZERM
K BMEN O, RS AW RS2 INAF B 2% N 21 03h, & (1 6 32 51 0Bho

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

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

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

ZHON—> byte, ENSHK LW CMDW 5 A\ RAB876 .

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

ZHON— byte, WSHEIRMRZIRNBUAME, WRLBES TEAR, WSS S ES T,

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

ZH— byte, IWSEAELRZE DATW S5 AMIH.

BIRVARSH

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

5 4 byte NS4, S5 3~0 & INAF 28-bits Hlk(F S, #A)iEUL param[3] &hhk[27:24], param[2] =2
Hi4k[23:16], param[1] H:3iE[15:8] , param[0] f&Huhl[7:0], EHATE, FMELSBESRAEXNM RS E
Huhk .

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

L% dbyte 84, =41 3~0 ZINFFH 28-bits Hhhl(5 /5, #hA)iEiil param[3] Z&HuhL[27:24], param[2] s
hk[23:16], param[1] Huht[15:8] , param[0] AZHhht[7:0]. G0 B IFE ST 0 W FANMEA k22 H Al de
AHibk+5, BT ANE A WL 2R AE S P i bk

EFFHEN G, FEHLE R DIRE22 4% RAB876 H&HL I/~ SPI #1445, i 0000h~0007h Hii 8 4~ byte W%
#2“61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h “, WIRINEREFFR R4 5 820 BRI b #2352 (0008h) 15 1)
M E3ERE AN MPU. RA8876 P B IR R 4 AR A E A4 [ ik 0008h FHIGHATHE S, Wik A B
EXIT & 28R & 484 A 2 3 I AUE 1AM MPU.
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Example of initial display contents in serial flash:
It will display color bar on a 320x240 TFT panel.

/I addr: 'n0000

617277 6377 6278 67 /D

AA /I NOP

3003 /I ATTR('h03)

AA /I NOP

E9 /I EX4B

AA /I NOP

20 06 /l REPT('h06)

/I addr: 'n0010

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

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

AA /I NOP

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

78

78

/l addr: 'h0030
/I Chip configuration

11011300 /I MPU.REG_WR('h01, 'h00); // normal, Key dis, TFT-24, i2cm dis, sf
dis, 8b mpu

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

/I Enable color bar

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

/I hdwr

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

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

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

@0048

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

00 /I Exit

IR 1] 2% A4

TR R ThRE . IREIFE AU 5 Bon il . 7 R B e O P S B /5 E s, b AUFAELE [ — N
fErfe URAE 3 5 E R B 7 — AN AR, IR AR IORE FP A 5 Bl # i el ) — AN AR 21
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16.2 SPI Master G
RA8876 fE SPI fE#idd 1, H 2 rl DAL ALk 580, HRATHIR [SCK] &FX5 i ok AT R & 22 )8
AL S5HURE, master 27F clock edge R4 #A L E AH (5 B LA slave 25 B S 9UEE . 7F SPI %
HZZAF4% L, CPOL 5 CPHA 5 4 Rl Bl 7y AT fikik 4%, 1M master 5 slave #¢ & W AUHRIETE R — A
IR T

I

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

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

wosicera=y, T T e

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

Transmitting data bytes
TERETF AR ZAE ARG, SPI AR T AR TL . MRt A B it 77 UK 8 S5 N [SPIDR] ZZ47 35,
5 N\ SPIDR (% s2br E RSN EA 16 MAE K FIFO #Fk A Write FIFO. &4 N #0219 in Write
FIFO ] data byte. 24 SS_ACTIVE # ¥/ 1 3 H FIFO N2 KM T, RA8876 2K 55 A\ Write FIFO
MR T iRt 4 Slave.

Receiving data bytes

PN 5 AR B2 FIN P2 AR . B8 — Rt & — BRI R DR oo e 2B BRI B
S T2 A AR Write FIFO W, IX 43724 SPI A& I BN, sk & A 2 o 1D TR B A8 2 B 40
M SE R, IR BRI e Read FIFO . Read FIFO &5 Write FIFO J&AIX R (1), 2 —4-jk
SLEA 16 MR FIFO. FIFO WATT LI [SPDR] Z2f s h i3,

FIFO Overrun

T & Write FIFO i/ Read FIFO #5218 ] circular memories £ — AN TER HI KN AE . 247E FIFO &
LWMIELT, HENFIFO MR/ 2B S E HEdE. 40 [SPDR] Z/E45 N Write FIFO 1R i&
Ji% Overflow [Jifi, #Htexid AR HTR, AT SPI £ DR IR 2 2 SR M N SR, i s it
A FIFO M4 .

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

Ndummy _ reads = Ntransmitted _bytes mod 16

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

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

REG_WR ('hBB, 8'h1f); //Divisor, con [¥ SPI clock frequency
REG_WR ('hB9, 8'b0001_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirqen, cpol, cpha}, nSS
low
REG_WR ('hB8, 8'h55); // TX
REG_WR ('hB8, 8'haa); // TX
REG_WR ('hB8, 8'h87); // TX
REG_WR ('hB8, 8'h78); // TX
wait (xintr);
REG_RD ('hBA, acc);
while (acc != 8'h84) begin
$display ("wait for FIFO empty ...");
REG_RD ('hBA, acc);
end
REG_WR ('hBA, 8'h04); // clear interrupt flag
REG_RD ('hB8, 8'h55); // RX
REG_RD ('hB8, 8'haa); // RX
REG_RD ('hB8, 8'h87); I/ RX
REG_RD ('hB8, 8'h78); // RX
REG_WR ('hB9, 8'b0000_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirgen, cpol, cpha}, nSS
high.
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16.3 HRATIRAEESI T
RA8876 N 7 SPI master i [, Ik D g 3= A8 4 18 FH AN AE/ROM, SCHFI M 4-BUS (Normal Read)
5-BUS (FAST Read). Dual mode 0. Dual mode 1 5 Mode 0/Mode 3. [AN{#/ROM ZhFERT AR e #i05
DMA #EA o SC R SRR AR TN A-/ROM Aifi 47 (2 SC7 1 bitmap EISCfF. RA8876 S L) Flk
T - IE A FLE 5 . DMA BEERIR AN I IN A7 % 47 1¥1 /& DMA (Direct Memory Access) £,
M H A A A IR, 3 T DU H] DMA IR /s 8 t N A i 2= B A7 b, X M B R AN 75 2 MPU 1Y

AbFE

XSCK
XMOSI
< > SERIAL
RA8876 XMISO R ROM 0
XnSFCS0
XnSFCS1
> SERIAL
> ROM 1

16-3 : RA8876 Serial Flash/ROM System

KT NAFIROM Wiy 2P, ES% FFE 16-1:

Z 16-1: Read Command Code & Behavior Selection

REG [B7h] BIT[3:0]

Read Command code

000xb

1x SEEAT 45— 03h
TR BOEE, NfFE % RA8876 IR AN xmiso 5| .
7E bt 55 B (A AS 7 2 S

010xb

1x B Ar 29— 0Bh
PGB BGHEE (fast read), NAFZE RA8876 [ 4 AN xmiso 5],
TEHIE S ¥R <A 8 M= .

1x0xb

Ix AT 21 — 1Bh
NEEEEEGH T, N1EZE RA8876 (KR AN xmiso 5] 1.
bk 55 s R 2 16 .

xx10b

2x FEELAT 45— 3Bh
N2 RAB876 MMt N 7 NS N, Fo% A 5] 18 xmiso 5 xmosi.
b 5 ¥ s R 2 8 AN A (mode 0).

xx11b

2x FEHL AT 45— BBh
RA8876 [ thdik-4in i 5 & Ha AN B oA sea =, HAS A 805 A 51 A xmiso 55 xmosi.
TEHME S B ) = 4 N2 (mode 1)
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XnSFCS
xsckmobes) L) LI LT LI LI LI LIy
xscknmobeoy LI LI LT LI LTI LI

XMOSI DD
XMISO XA A D

16-4 : Mode 0 and Mode 3 Protocol

e 8T —wle— 24T/32T —l 8T —s—8T —

XnSFCS | | |
XSCK | T T Ui
XMOS| W3R O AdAT[Z307 X

| Addr[31:0] :

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

16-5 : Normal Read Command
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e BT s 2AT/A2T — W 8T —sle 8T —

i

XnSFCS |
xsck  _|JUUIUUPUUL ... QU UUIiTITE———
XMOS| W OBR ) AGAr[230F ) Dummy X '

| Addr[31:0] | |
XMISO 1 ; ; G GEEie)>

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

T . 24T/32T

a7 —4T 4T jaT |47

XnSFCS

xsck (UL ... T UL

XMOSI W 3BR O Addr[23:0]7
| Addr [31:0]

XMISO

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

If REG[B7h] Bit5 setting 1, Then Addr

3

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

16-7 : Dual Output Read Command Mode 0
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COMMAND ADDRESS  DUMMY DO  Di~Dn-1  Dn
- BBh
o BT e 2T e gT e AT e AT
XnSFCS 7 T |

XMOS| 00'2@ 9@@@96@@99@ ------------ (we@
XMISO @@ BEODOADDORD - DOOD

3129

XSCij _____ AL UL U

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

16-8 : Dual — 1 Read (Reg need to modify)
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16.3.1 AMEREITFESR ROM
RA8876 %4 H > FrEE B ANMT 747 ROM, 7] LUK ZFh 7155 N A7 . 1 RA8876 FH AL 7 ROM [
SR GT21L16TW/GT21H16TIW, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z, 5
GT30L32S4W/GT30H32S4W., XL B4 7 16X16. 24X24. 32X32 55 55 KN,

IR T AASAE T 3 FORREM 4S5, 1 byte/2bytes/dbytes I4mfD 7, Wil R:

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

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

2bytes F4itd+2bytes & 5| fh— N A # GT30L16U2W [ Uni-code ff H .
HEFHFEMNKE S AN 2bytes.

Eal A

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

T R GT30L16U2W #L#% 15, uni-code P AL 75 4 5341 2% “ZFindex Table” >Kit% ROM W5 £tk .
U 48 F & %1 N UNI-CODE #7755 & 00A1h~33D5h 5 E76Ch~FFE5h, iX&— Mk 4ifidie
B, &I 2bytes FF7H4 (high byte first) k2% | “ZFindex table” Jf il 7 ffihhk. HE
UNICODE #4fidii [l A T EPA /% XTSI Ui ], 15275 GT30L16U2W #iks 15,

Bl 7 Bl &l GT30L16U2W 41 A UNI-CODE ¥ #Ffi% (00A2) , [K A3 i Fl M 1E
00A1h~33D5h 28], #RJ5 MPU 405 NAi4ME 2 bytes LAt 22 5] ZFindex table 25 RA8876 11 & Hfi 5L
FIRFHuAL o

1st Byte 00h

2nd Byte A2h

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

B 16-9 : Uni-Code Zfindex

RA8876 ELAMT T ROM RIS IE FIRFRE A7 2%, X AT DAFR LA 3 ] DL R 775 4 ROM 1)
BF. SN RER—DTA:
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16.3.2

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

Serial flash
controller REG [B7h]

l

Serial flash
controller REG [BBh]

Source address
REG [BCh]~[BFh]

Font control
Register 0 [CCh

l

Font control
Register 1 [CDh

GT Character ROM
Select REG [CEh

L]

Not Full

=T e

}

GT Character
control REG [CFh]

GT Character

control REG [04h]
[

Write Font Code

Character finish

finish

No finish

Idle

END ]

16-10 : External Character ROM Programming Procedure

ShER SR AT HHE ROM

HMEIAAEIROM R DA RE g BEIRS AUR, 6 4 8k o] LALE B TEAR 20T {58 F DMA (Direct Memory Access) 741,
HATNAF/ROM 1 LM AE /& DMA ZHEEIR I, 177 INAF/ROM RN K B A7 Ak . BT IN/F/IROM’s
(A 25 o IR SDRAM [ X — 3. INA/ROM EIEH#E X T

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

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

24bpp
Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | G¢ G¢® G G¢* G¢® G’ | Got | G® [ 0000h | B’ | B | Be® | Boi* | B | B2 | Bot | B
0003h | B/ B,® B,5 B, B,® B,? Bt | B2 [ 0002h | Ry | R | R | Re* | R® | R? | Rot | Ry
0005h | R/ R,5 R R.* R.3 R,2 Rt | R® [0004h | G7 | Gf | G5 | G4 | G2 | G2 | Gt | G°
0007h | G,/ G,° [ G,* G G2 | Gt | G [o0006h | BYY | B | B2 | B | B | B2 | B | BY
0009h | BJ Bs® Bs® Bs* Bg? Bs? Bt | B2 [ 0008h | R/ | Rf | RS | RA | R2 | R?2 | Rt | R
000Bh | Ry R3® R4 Rs* R33 R Rt | R [ 000Ah | G/ | Gsf | G5 | Ga* | G® | G2 | Git | GY°
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DMA S S il & mT DL () S8 S5 %8 K EEHR SR A7 H . £ RA8876 ' DMA [YIME—RiE S SR
INAF/ROM. itF DMA A FiFp L1654 1977 3K, linear #55 block #3. 1X AT LASR {H{e I 3 AR 4 9L FH 3t
PEiEFE. T DMA f&3% H (A2 A7 M TAR G A, RIEIJ579E 89— byte —4> byte (KPR #odis th 41 A
FIROM (X £ A7 T . 76 DMA 5EifE1% 5, RABBT6 2k th— A~ vl LASRIE T i & T VA I # A,

HSHETIIET

16.3.3 ZMHEATHEBEANFFIIMNEETHIE ROM

DMA linear #RUHE TR B AITINAER CGRAM f£1%%; SDRAM, T ki) TAE % 1 B R b Z0% 58 A&
8bpp, EZ*%[E 16-11.

Serial Flash SDRAM

16-11

16.3.4 RIMEAXTHEBEAFFIIMNEETHIE ROM

DX B 2 ) B A A A7 B B A AR IR R B, XA A BRI SEA LA AL D Pixel JSEA AL, 1
ST R iR

Serial Flash SDRAM

16-12 : DMA Function
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[ START ]

DA serial flash address Color depth
REG [BCh]~[BFh] REG[5EN]BIt[1:0]

DA serial flash address Linear or Block Mode
REG [BCh]~[BFh] REG[SEN]BIt[2]

serial flash image Serial flash control REG

Width REG [CAh]~[CBh] [B7h]
L I
destination address DMA Enable REG [B6h]
REG [50h]~[53h] Bit[0] = 1

v

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

.

Destination XY REG
[COh]~[C3h]

.

DA process width high [

Check REG [B6h]
Bit[0]

END ]

[C6h]~[CSh]

16-13 : Enable DMA Procedure — Check Flag

REG[03h] Bit[7] = 0

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

B 16-14 : DMA Enable Procedure —Check Hardware Interrupt pin -1

REG[03h] Bit[7] = 1
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RAIO"

START v v
l Color depth Write Clear Interrupt
BiviAsonaibsieddiss REG[5EN]BIt[1:0] REG [0Ch] Bit[2] = 1
REG [BCHI~[BFh] » ' v
l Linear or Block Mode END
DMA serial flash address REGIBENEILZ]
REG [BCh]~[BFh] l
Serial flash control REG
v [B7h]
serial flash image
Width REG [CAh]~[CBh] l
l Interrupt Enable
destination address REG [0BhjBit[2] =1
REG [50h]~[53h] l
l REG [B6h] Bit[0] = 1
Destination image
width REG [54h]~[55h] -
L v
Destination XY REG
[COh]~[C3h] heck Hardware interrup
REG[03h] Hardware
l Bit[7] Interrupt
DMA process width high -
[CBh]~[C9h] 0 Active low
| 1 Active high

16-15 : DMA Enable Procedure —Check Hardware Interrupt pin -2
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16.4 1IC Master BEjg

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

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

%44): 4N XSCL /& 100 KHz Jf H. CCLK /& 100 MHz, #i4 pre-scalar (REG[E5h] & REG[E6h]) w42l 15
4 200. 7£ Master 5 Slave 0] {508 £ 4 /& 48 i XSCL i& i[5 1, UL Bytes N4 &N EdE byte J2 8-bi,
XA~ XSDA bit #A AR L —A XSCL , Jf HAE#R th MSB FFabfe%i, 54 byte FHaA—4
acknowledge bit f4i%. A bit #21E XSCL Ay H Foetisb 2, Kk XSDA K 1£ XSCL ki P42
1k, I H XSDA 2 XSCL Jyra H T 2 fasE A AL

—AMARAEAG I 12C SR PR CEAT 4 AN B2 Ak
Start signal

Slave address transfer

Data transfer

STOP signal

Eal A

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

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

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

A

4 N\
Enable 12CM Enable Wait for interrupt or
REG[01h] Bit 2 Transmitting in processing
L ) REG[EAh] Bit 1
4 l N\
Enable 12CM Interrupt
REG[0Bh] Bit 5 NACK
L ) — Read Received acknowledge from slave
1 REG[EAh] Bit 7
4 N\
Set prescale registers to specify XSCL rate - ~
REG[ESh] & REG[E6h] Write Date to Transmit Register
~ g REG[E7h]
l - J
4 N\ l
Write slave address and wr bit to - N
Transmit Register .
REG[E7h] Generate write command and stop command
L ) REG[E9h] Bit 4 & Bit 6
l - J
4 N\
Generate start command and write command
REG[E9h] Bit 7 & Bit 4 Wait for interrupt or
L ) Transmitting in processing
[ REG[EAh] Bit 1

Finish

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

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

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

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

A

Enable I2CM Enable
REG[01h] Bit 2

Wait for interrupt or
Transmitting in processing

L ) REG[EAh] Bit 1
4 l N\
Enable I2CM Interrupt
REG[0Bh] Bit 5 NACK
L ) ——<<_Read Received acknowledge from slave
1 REG[EAh] Bit 7
4 N\

Set prescale registers to specify XSCL rate

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

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

. J

'

( )

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

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

| 12CM Master Received Register
REG[ES8h]

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

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

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

| |
| |
I

16-20 : Waveform for Read 1 Byte Data from Slave
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17. 874 (Key-Scan Unit)
BERR SRR AR, B A B 2 B B R DI R 2k 1IX A DhRe T USRI N L [ 17-1
AN A B L FL . RABBT6 YA AN HL I ik, T4 AE KIN[4:0] P& b4 HifH.

KNG SSSS S es SR N
| KIN3
KIN2
KIN1
KINO
RA8876 Column #
KOUTD
) Y Y .y N
KOUT1 g ~gr ~Br ~Rr
V) Y Y Y N
KOUT2 ~§r ~§r ~§r “Br
| Y Y - N
KOUT3 ~§r B ~§r R
| Y (Y, - N
KOUT4 N§r ~gr ~§r B
) Y Y, - N

B 17-1: Key-Pad Application

17.1 BRFEREFR
RA8876 HEALFIHIEHI 4 ST

IR HF 5x5 BEALAERE

Key-Scan HA A f2 74k A F 50 R 5 BURER ]

AU R K e ]

SCRE 25 [ I

TR AT A 4% 2 MR B 3 M REE (HA2 3 A A e 90° HEF)
AT A B R M B R S

A wDnp R

o

KSCR R IPREZAL R, RN PE L TR TR BRIRE, O E) L BRI
BB B . A A HARA% T, A8 o mT LU RS P IkT 300 . /£ KSCR2 bitl~0 423 H % i %A .
SRJE 2 T LB B H KSDR #3228

JE : “Normal key” f27E LABUREIS [A] Ay il G BN BN G 4% 103% FH81T . “Long Key” NI FEKAZEEHL
FER N AN E AR 3 T HE4T 8. 577 E "Normal Key" 44774 “Long Key” , 78 5Lt ]
L RES LA .

#2 17-1 Z7E "Nnomal Key” NI SEEMFEIIXT L, % T S S0 7 7E KSDRO~2. &K
)% Nk, MIRDH ISR "Long Key”, TMCEERSAER 17-2.
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% 17-1. Key Code Mapping 3% (Normal Key)
KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 00h | 01h | 02h | 03h | 04h
Koutl | 10h | 11h | 12h | 13h | 14h
Kout2 | 20h | 21h | 22h | 23h | 24h
Kout3 | 30h | 31h | 32h | 33h | 34h
Kout4 | 40h | 41h | 42h | 43h | 44h

% 17-2: Key Code Mapping 3 (Long Key)
Kin0 | Kinl | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Koutl | 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | Alh | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h
Kout4 | COh | C1lh | C2h | C3h | C4h

M LR, RE2E SRS KSDRO, KSDR1 5 KSDR2 =/ANEFSd, v 1B AZ 1 7 =
St i B R E UL S A O, SR I Lo, 1S T AT
TEFH [R5} (8] 3% T #8265 0x34, 0x00 and 0x22, 7F KSDRO~2 fif {77 i

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

AL B i S A 4340 e A 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 REG[FBh]

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

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

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

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

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

BRE AL M T Ae(Key-Scan), A& 7T LLE AR 217 ik f A4 iR

1) Software check method: 7 Key-scan [FPIRAME (status), RAAEIEEHIL R,
2) Hardware check method: IR 1S K& 15 f B 14 T o
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A BOE TR (INTEN bit[3]) Oy 1, ABAFREA wda N mt AW, w2 dl~ L, Key-scan
FRWCIRA RS (bit[3] of INTF) Ri7Kim oA 1, JoiRf Ffaf Ry ik, 1o I3 A6 DR USRS i 0 2077 B P IR AR e
75 M BLJE A 2 B A A

Ib4h, RA8B876 144 HItH A T 3 5 Key-stroke wakeup ", &M E e MG, AF %5l & # 7T LK RAB876
P MRS R e i . O TR R BE SR, MPU W] LUE I B P 52 1) RAB8T76 [ i 777 4 .

LA N (4 A7 a5 R 1 1€ AR B G T

1. Bk

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

|
v

Check REG[OCH]
B3=1

Execute Function

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

Read Key Press Number
Read Key Code —

REG [FDh],

REG [FEh],

REG [FFh]

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

l

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

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

A 4

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

Other INT Functions

Read Key Press Number

! Read Key Code

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

é Execute Functions
s s 1

: | l

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

| i ISR Termination

17-3 : Key-Scan for Hardware Interrupt

17.2 PR

Column# (KIN#)
co ©C1 Ccz C3 4

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

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

r3 | 30n | 310 @@ 34h

B 17-4

Row# (KOUTH)

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

W
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18. A HME N

RA8876 HAPIMERIEIRE, — MR —BRE, BN MRAHRE. BULEEERSIE AR, K
VA HL B K/ R 24N Normal. Suspend. Standby. Sleep. 78 NI ) AR 7 il & S N A S i 2 o
7 RA8876 i N HIFE N, RA8876 (1] LCD £ 4 Al G, DIt N AT, Foeemift R4 L
%} LCD #ifif display off B¢ power off {1, L4 LCD Ak ik .

18.1 —BRE
18.1.1  FRAEBER
I L Z0EE X CPLL. MPLL. SPLL B8 Sl S A7 el M8 A& s Zi554s PLL MR AaE, XA
LA I 22 47 7% O1h bit[7] #5701 PLL A& e

18.2 HHRE
18.2.1  EEIRMER
THEEERER, PrERSR (REPR. WEHR. BfRE) REHESELL
kN BEARAS 20 PR
i R AR O BEARA .
i.  HANEHREIURES (REZAE DFh bit[7]4 1).
i. SDRAM 2x [ 3hit N\ power down £ z0ak [ TR, 1MiiX 2R SE4F28 EOh bit7 It E (3
EOh bit [7] 24 0, WI7E RA8876 it N HifE K, SDRAM £ power down; #/21%E EOh bit 7
1, £ RA886 it N HIfE KT, SDRAM £t N B MIHEA . )
iv.  PEBEEESHENBEIRFL (sleep state).
V. BERENAESIER SRR
vi. Ul RGUR H CPLL Sy OSC.
vii. 2R MPU #5291 8142 1, JIE4 RA8876 2«x5##i OSC, Wik MPU I/F £ #17#: 11, 4 RA8876
R4={Z 11 OSC,
viii. RHFTA PLL BJHJE (CPLL/SPLL/MPLL).
ix. fEHFEREREZAD power saving 7, FfHEERAAER 1, XA AR RABBT6 CL&HEN
TR,
o FEANE BB AR, AT R AR .

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

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

Vil.

viil.

A OSC M 5E A& i) SDRAM Rl BT %
WE A R A suspend mode.

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

P L R ARERAESC (suspend state).
EEEIERETTIE N

BV RGN 5 A AASEH PLL 425 OSC.
SRS

f#¥F OSC #h4T .

KHIFTE I PLL )& (CPLL/SPLL/MPLL).
R EIREZ A1 power saving bit I H&fF4 4 1, XALAF{R RAB876 L&A NA H
B

AR BRI E R EES, ETREI RN Z K.

(] SR AERL P TR T

i.
i.
iii.
iv.
V.

Vi.

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

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

Vi Z 500 % 5 OSC.

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

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

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

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

Vii.

viii.

wE A R standby #75.

HENB R (€ DFh bit[7] as 1).

PN B LS 3E N standby #5238

ERREF IR

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

{4+ OSC $ 47

YERFFTA 1Y PLL 7ESI RS AME PR R 5

i FH % K 20 MR A5 2B A7 44 1K) power saving bit JF H254545 0 1, X/ LLHA{E RA8876 D48k N4 H
B,

F ENEHERXZERHSES, A ARED) AR AP
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(] ) R AL ) 2 R A T
i. = JF power saving state (% & DFh bit[7] as 0).
i.  VHRRGHESHMEN PLL M.
i, FHE R IR ZEAEH power saving bit 3 H.4 £ bit 454 0.

18.3 HJFEALLER

Iltem Normal State Power Saving State
Normal mode Standby mode Suspend mode Sleep mode
Serial Parallel Serial Parallel Serial
PLL enable Parallel MPU MPU MPU MPU MPU MPU
MCLK MPLL clock MPLL clock '(\:Alzlgllz oscC oscC stop stop
CCLK CPLL clock oscC OosC stop 0sC stop 0sC
PCLK SPLL clock stop stop stop stop stop stop
CPLL On On On Off Off Off Off
MPLL On On On Off Off Off Off
SPLL On On On Off Off Off Off
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19. &AL
75 RAB876 1) T f ik 4R it 4 FE XM, VE4ESHER 19-1, 1M RABBT6 L7 as I 1L 5 il & if it iX 44
RIS . RABBT6 W — MRS A 5V 2 IR A7 A o IR AR T LU i RZS S ok 3 B
W, HAGR NN, MiE4EAa LB “Command Write” 5 “Data Write” Jil 3 2 4 il 46 K 4>
[F)ThfE. “Command Write” 182 F#s bl (register number), $#% “Data Write” J& il v] LUK $dE 5 N
A o B ELHURE M A7 S UR I, Fim Al £ “Command Write” Fi 31, 285 f4 /1 “Data read”
AR I . “Command Write” /& € 2247 #etbdik, “Data Read” N2 i3t U 77454 -

Z 19-1: Host Cycle Type

MPU_8080 MPU_6800
Cycle Type XnCS | XAO [ XnrRD XNWR XnRD | XnWR Description
EN | RfW | 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.

A R A AR DRI, R GAF AR R T H R AR SR AR S . AR IR Z BN 8-bit, X
B FEGLAT 2 K B TP TR R R B 5 8 .
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

19.1 REEBHER

Status Register (STSR)

Bit Description Default Access

FEIEH AN FE Write FIFO full
0: NAE Write FIFO %4 full.
7 1: A 7F Write FIFO 4 full. 0 RO
HAEENA Write FIFO ¥4 full 55 F, MPU A #] LS F—A
BE.

F RN FE Write FIFO empty

0: W1# Write FIFO %74 empty.

6 1: N1 Write FIFO & empty. 1 RO
4N 1F Write FIFO J& empty i, MPU 7] LS X\ 8bpp #i#i 64 M%
B 16bpp #dfE 32 ME FEL 24bpp Fdl 16 MEE.

FEEMANTE Read FIFO full

0: W1 Read FIFO &4 full.

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

1: }f¥ Read FIFO £ empty.

Core task is busy (fontwr_busy)
BEHERR 9 T T LA Z OAT TR AR

BTE. JUM5|%. DMA. X5 ANSEEE N,
0: 5558 B & .

1 ARG ITRR.

3 A T 5 B AR e B SUR AR R BOE RS, 2 o 0 RO
ik RAB876 & 5N E .

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

SDRAM ready for access

0: SDRAM & ¥ HE 4 LF B A7 .

2 1: SDRAM T4 W] LIt fEEL . 0 RO
FEAE T AR B XA IR 21T, A8 & 6 A58 52 “sdr_initdone”
iR 1.

Operation mode status
0: Normal #:1E.

1: Inhibit #:{E.

1 Inhibit #{ERN RA8876 W IELEREAT P & A7 82 TP AL 7R 5 0 RO
FEREN T R G

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

Interrupt pin state

0 0: WA L. 0 RO
1 A=

£ “RO” means read only.
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19.2 IC HBEHR

REG[00h] Software Reset Register (SRR)

Bit Description Default Access

7-5 NA 06h RO

4-2 NA 05h RO
1 NA 1 RO

Software Reset

0: Normal #1E.

1: Software Reset.
0 Software Reset RaE A NEFPIREN, = TEZEMMERAZTE 0 WO
BRI BT R B G2 A7 2 T DLIRIE AR 5 BRI aaE . &
T2 38 24 R BE DA E TEAR 2 S B IR AS

JE 1 IXA bit £ reset 5 UG 2 H BN HE T .

Warning condition flag

0 0: WHES™ . 0 RO
1 ZiEpEA,

AR5 B A #r REG[E4h] bit 3.

REG[01h] Chip Configuration Register (CCR)

Bit Description Default Access

Reconfigure PLL frequency

XA bit 5“1 7] L FTBOE PLL 5% .
=

7 a. UEHFEEY PLL MXS%L, PLL MiEA D o, fEH 1 RW
BB IZA bit WE N 1, PLL SR A oA

b. A3 AT DAL (R A ) iX A bit DLANE R4 2 & C & V)3
PLL %, "1"#%7R PLL S8 C &4 iF V15 s

Mask XnWAIT on XnCS deassert

0: No mask

XNWAIT AE{E XnCS assert /deassert & T, HE N
B XnWAIT £ 4E5F assert, 3 FLILH i3 F— M5
. nF MPU A & 1 R TCVETE XnWAIT AMICHSFIF, 297 @
JE PSSR RABBT6 56 i, A4 {5 FH 25 B i 6 ) XnWAIT 1)
#EAL, IF HAE XnWAIT Dy fa P I 4 BEHEAT T — K47

1: Mask

24 XnCS Wiy 3 i) XnWAIT 2 ficd, Kk MPU {3/ a2t
#id XnWAIT Sk H 3 I RE K JE 1

Key-Scan Enable/Disable

5 0: #kge 0 RW

~Heo

1. #Ee.
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RAIO"

Bit

Description

Default

Access

4-3

For RA8876 TFT Panel I/F Output pin Setting

00b: 24-bits TFT output.

01b: 18-bits TFT output.

10b: 16-bits TFT output.

11b: w/o TFT output.

HEARMEHR TET fath 51 yEsE 8 GPIO 5 ThhE Key.

01b

RwW

IIC master Interface Enable/Disable

0: %8¢ (GPIO function).

1. #fE (1IC master function).

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

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

RW

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

RW

Host Data Bus Width Selection

0: 8-bit T A a5 28

1: 16-bit T umHE R HE.

o I Serial host I/F k£ 502 78 FF AL 7 1 3 4 J B
RA8876 21X/ bit 34 0, H H H L 8-bit % & A7 HL.

RW

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

Bit

Description

Default

Access

7-6

Host Read/Write image Data Format

MPU %55 A A7 113 5 Bl s =X

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

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

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

RW

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

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

10b: E>F R A>%.

11b: F>F RE E>H.

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

RW
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Bit

Description

Default

Access

NA

0

RO

2-1

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

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

10b: >F #RJ5 A ->F. (Rotate right 90° & Horizontal flip).
11b: T2 F )5 A->4. (Rotate left 90°).

WA B R 2 PE e, RPN bit v 208 .

RW

NA (must keep it as 0)

RO

REG[03h] Input Control Register (ICR)

Bit

Description

Default

Access

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

RW

External interrupt input (XPS[0] pin) de-bounce
0: 475 % de-bounce.
1: #(ft de-bounce (1024 OSC clock).

RW

5-4

External interrupt input (XPS[0] pin) trigger type
00 ARAERLfh A o

01 : FRFiAZ Ak .

10 AL Al -

11 : BT SRR -

00b

RW

NA

RW

Text Mode Enable

0: EEREA.

10 3.

FE B2 IXA bit Z /i, LASEHE core task busy f& 5 IEEAT ikl
WEH, 1M core task busy IRASLZEAF2S.

BIRLAE linear FARBESR, XA bit #H4H 0.

RW

1-0

Memory port Read/Write Destination Selection

00b: %+ SDRAM >4 image/pattern/ff Fi 2 1T 554 (58 5 A\
HI, SZ#F Read-modify-Write.

Olb: #%# RGB i) Gamma table NS5 ANHK. &AHIEK#H
JE 256 bytes. i1 1 # 75 45 & 75 2 5 A1) gamma table 285 1%
4’5 N 256 bytes.

10b : EJEIEARINAE (R REHEZ low 8-bits MPU ##iE, Kbl — Mk
ZATAMEIRILS), ALFFE Graphic Cursor WAFEEIIIRE. KB
JARNAFEE 4 FETE AR B E . B DMiEREA
128x16 bits. {3 ] f FH (9 I {5 75 245 € 5 A\ H b5 4 graphic
cursor , #RJEiELEE 256 bytes.

11b : PHEENAF, XA 64x12 bits {1 SRAM. K MPU &KX 5

RW
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Bit Description Default Access

N 8bit, AL TE R E RS N, KA low 4 bit 37 42125 A\ RAM
AR R N AR . [ 3 B ESES 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]. 7 REHHEKIFKIMT, AT LMEALES IR S A
E

a. Image data in SDRAM: 2% MPU I/F %% 1% €y 8/16-bits,
A LABOE 50 RIW image dlatd . JF 6o X P e R
RS B AH R BOE

b. Pattern data for BTE operation in SDRAM: Z% MPU I/F %
JEBEE Jy 8/16-bits, W LAY E L% RIW image kg . Jf i
58 X P X B % 5 G A SR B « AR B AR RS 28 75 oK
NEAZAE YN 8x8 B 16X16 5% .

c. User-characters in SDRAM: &% MPU IIF % ¥ % &N
8/16-bits, 1] LA¥E i RIW image $dfig . I Hiw)KE
N linear #3.,

d. Character code: HfE#:5% MPU ¥ low 8-bits, i/ 2%
AT A7 48135 5 X A 2 47158 2byes , W ZEHi A high bytes.
RV AETH, 7i8<8000h A 7iS>=8000h 4
70 | e - RW
e. Gammatable data: H B3 MPU H3E [ low 8-bits. {4
7 5% 5 “Select Gamma table ([3Ch] Bit6-5)" i k& M &6 (1)
Gamma table’s Hili i1 448, 85 A RETFUREAT 5 ANIIBIE. (EH]
# Ni%E N 256 bytes Hdf 2 A 17

f. Graphic Cursor RAM data: R #£#:5 MPU [ low 8-bits %i#f .
LN € “Select Graphic Cursor sets” 254725 L& E& Graphic
Cursor RAM ik it %5, S8 )5 Bk 5 N ahfE.

g. Color palette RAM data: HfE#H:5%2 MPU 5 A\ low 8-bits %
. & IB 04 %F Color palette RAM (64x12) #4:5 T 128
byte s, I HAES NP A RE AT A bk

Read Function : Memory Read Data

B N AF B Th e, 2 E REGIO3N][1:0], A 248 A 4
Hl e T RE, DA Z5HE K B et e B B e 26 T

2L GRAE read ERRHUANF b HEE s, IS SR A A
W, PR g7 A R B > e ERCER AR 1 R B, T R 3 A i
BTN BUECHS NAFS R 8 WA I A SR e .
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Bit Description Default Access

2 ANREIRIBE, SR DL 4 bytes MO BEAER .

ZE3 USRS NGB AT AR L, (R 2 BT A S B
2] SRAM H, A2 A8 FH 5 MZ Je i . RA8876 [ core task busy
AT T R N BRI BT T R A AR L

19.3 PLL AXZEFH
REG[05h] SCLK PLL Control Register 1 (PPLLC1)

Bit Description Default Access
7 {54 0 RW
6 NA 0 RO

SCLK extra divider
xx1b: B 16,

£ 3 000b: % 1. 0 RW
010b: Bk 2.

100b: B 4.

110b: ¥ 8.

SCLK PLLDIVK[1:0]
SCLK PLL fjHi 40
1 00b: P& 1. 5 RW
01b: Bk 2.

10b: % 4.

11b: Bg 8.
SCLK PLLDIVM

PCLK PLL Pre-driver parameter.

0 0 RW
Ob: F& 1.
1b: B 2.
REG[06h] SCLK PLL Control Register 2 (PPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
50 SCLK PLLDIVN[5:0] 17h RW
SCLK PLL fiANZ%, BUANIZIE 1~63. (BUA 0 &EE 1),
*PCLK is used by panel’s scan clock and derived from SCLK.
REG[07h] MCLK PLL Control Register 1 (MPLLC1)
Bit Description Default Access
7-3 NA 0 RO
MCLK PLLDIVK[1:0]
2-1 PCLK PLL Output divider 1 RW
00b: & 1.
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Bit Description Default Access
01lb: f 2.
10b: & 4.
11b: B& 8.
MCLK PLLDIVM
0 MCLK PLL Pre-driver parameter. 0 RW
Ob: & 1.
1b: k& 2.
REG[08h] MCLK PLL Control Register 2 (MPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
5.0 MCLK PLLDIVN[5,:0] ) ) , 1Dh RW
MCLK PLLAI NS5, BENZAE 1~63.  (BUHE 0 2251k 1).
*MCLK is used by SDRAM'’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 % B AT
o1 00b: B 1. 5 RW
01b: f 2.
10b: [ 4.
11b: k& 8.
CCLK PLLDIVM
0 CCLK PLL Pre-driver parameter. 0 RW
Ob: & 1.
1b: & 2.
REG[0Ah] CCLK PLL Control Register 2 (SPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
50 CCLK PLLDIVN[?:O] , ) oAR RW
CCLK PLLEIAZ Y, HMEROZIE 1~63. (F{E 0 =22 1E).
*CCLK is used by core’s clock
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RA8876 4% & 1 OSC M N #BI) xCLK PLL HBX P2 A= ). N T A D=2 4 P AR A 11 5
(Fi% seLionny [ (XPLLDIVN +1)

PLLDIVK
2)(

XCLK =

2

1. % REG[05h]~REG[0Ah] #{1%5E, A4 & NI E5%4F PLL fir i f20E, 1IX M) 1a] lock time (< 30us).
2. MK OSC Mz (Fin) UOFF& ARG, JFH PLLDIVM 5 FnEITHE M R:

10MHz < Fin <15MHz
&

Fin
10MHz < gy < 40MHz
3. WEBfE A% Fvco=

500MHz. #if)ifik:

x (PLLDIVN +1) @ 20l % % T 5 K T 250 MHz, {H&Z%4UNT

2PLLDIVM

250MHz < Fvco < 500MHz

19.4 HHlriER|EFRE

d TR S R 2247 25 9 “Interrupt Enable”. “Interrupt Event Flag” 5 ”Mask Interrupt Flag” 2217 %%.

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]
LJ .
L]

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

B 19-1

LE N ]

REG[OBh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 0: ZEfE. 0 RW
1: HRE.

External Interrupt input (XPS[0] pin) Enable
6 0: ZEfE. 0 RW
1: HRE.
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Bit Description Default | Access

IIC Master Interrupt Enable
5 0: ZEfiE. 0 RW
1 #ge.

Vsync time base interrupt Enable Bit
0: ZEREF .

4 1: BaE . 0 RW
This interrupt event may provide the host processor with Vsync

signal information for tearing effect.

Key Scan Interrupt Enable Bit
3 0: ZEEerh . 0 RW
1: BRE M.

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

0: ZEREP .

1: BRE .

PWM timer 1 Interrupt Enable Bit

1 0: ZERET . 0 RW
1: BaE M.

PWM timer O Interrupt Enable Bit
0 0: ZERE M. 0 RW
1: BaE .

REGI[OCh] Interrupt Event Flag Register (INTF)
* WL R, BRSNS R A R, TR M BIZE A SPI master RAZEAF 8
(1 T AR REG[BAN].

Bit Description Default Access

Wakeup/resume Interrupt flag

Write Function=>Wakeup/resume Interrupt Clear Bit
0: k.

7 1: J&K%: Wakeup/resume 1 I 47 . 0 RW
Read Function=»Wakeup/resume Interrupt Status
0: ¥%# Wakeup/resume =4,

1: Wakeup/resume 1§74,

External Interrupt input (XPS[0] pin) flag

Write Function=»XPS[0] pin edge Interrupt Clear Bit
0: Tahfk.

6 1: iGFr XPS[0] HH WA . 0 RW
Read Function=»XPS[0] pin Interrupt Status
0: ¥%H XPS[0] Hr=4.

1: XPS[0] Wi=4:.
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Bit

Description

Default Access

IIC master Interrupt flag

Write Function=»1IC master Interrupt Clear Bit
0: k.

1: 5K IC master H TSR

Read Function=»1IC master Interrupt Status

0: %A 1IC master Hi=E

1: 1IC master H1 7= .

Vsync Time base interrupt flag

Write Function=»Vsync Interrupt Clear Bit
0: k.

1: J5K: vsync H I iR o

Read Function=2»Vsync Interrupt Status
0: %A vsync Hir e,

1. A3 vsync =4

Xvsync 1

LCD Panel Digital Interface
. I}

xnintr
Vaync interrupt
active low(03n) '

o

ﬂ 4'—._' ! Clear the interrupt , when vsync Interrupt Clear Bit = 1(Write Function)
c_flag )
‘L

vs"y
3 >l

Interrupt Event Flag Register(0Ch)
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: k.

1: 15/ Key Scan Hil#f.

Read Function=»Key Scan Interrupt Status
0: ¥%H Key Scan F1i 4.

1: 5 Key Scan F =4 .

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

Write Function=»Interrupt Clear Bit

0: EKahfk.

1: IERR P TERR .

Read Function=Interrupt Status

0: B&AHWi=4.

1 A=A,

PWM 1 timer Interrupt flag

Write Function=»Interrupt Clear Bit
0: Tahfk.

1: 5K PWML iR

Read Function=Interrupt Status
0: %A PWM1 774,

1: H PWM1L =4

RAIO TECHNOLOGY INC.

160/232

www.raio.com.tw



RAIO RASS76

Character/Graphic TFT LCD Controller

Bit Description Default Access

PWM 0 timer Interrupt flag

Write Function=»Interrupt Clear Bit
0: k.

0 1: JEBR PWMO B ifhs . 0 RW
Read Function=»Interrupt Status
0: %A PWMO =4 .

1: 5 PWMO W77

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

o n RAE L E BERP TELRR . 84 RABBT6 Ak iitiibias MPU, 1l MPU A 75 2L A4S A b A
(Interrupt Flag). {H 240 548 R A S8 b Wit bri& A 8 5t 84 MPU A2l 2] ilr, B2 MPU 1] BLiZE
e e T BT DA 1 2

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: ABEii. 0 RW
1. 5.

Mask External Interrupt (XPS[0] pin) Flag
6 | 0 KB 0 RW
1. 5.

Mask IIC Master Interrupt Flag
5 0: ABEii. 0 RW
1 Bl

Mask Vsync time base interrupt Flag
4 0: ABEi. 0 RW
1 Bl

Mask Key Scan Interrupt Flag
3 0: ABEiki. 0 RW
1 Bl

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

0: ABEk.

1. 5.

Mask PWM timer 1 Interrupt Flag

1 0: ABEi. 0 RW
1 Gl

Mask PWM timer 0O Interrupt Flag
0 0: ABEi . 0 RW
1 Gl
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REG[OEh] Pull- high control Register (PUENR)

Bit Description Default Access

7:6 NA 0 RO

GPIO-F[7:0] Pull-high Enable (XPDAT[23:19, 15:13])

0: bHhiHIBHEERE

1: EhrH R .

* U TE XPDAT #& /& GPIO Thfg, A A .

GPIO-E[7:0] Pull- high Enable (XPDAT[12:10, 7:3])

0: by rLpHEERE.

IR e AN EE S

* HAHTE XPDAT ¥ i GPIO Thk, A A H = o

GPIO-D[7:0] Pull- high Enable (XPDAT[18, 2, 17, 16, 9, 8,

1,0])

3 0: i FHEERE. 0 RW
Bt AN E S s

* A 7E XPDAT ## & GPIO Ifig, A4 .

GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCS0, XMISO,

XMOSI , XSCK)

0: by rLpHEERE.

1: BRI IR .

XDB[15:8] Pull- high Enable

1 0: bFiHIBHZERE. 0 RW

1: ERrHIPH IR .

XDB[7:0] Pull- high Enable

0 0: bHhiHIBHZERE. 0 RW

1. Ehr B .

REG[OFh] PDAT for PIO/Key Function Select Register (PSFSR)
Bit Description Default Access

XPDATI[18] — GPIO or Key function select
7 0: GPIO-D7 0 RW
1: XKOUT[4]

XPDAT[17] —=GPIO or Key function select
6 0: GPIO-D5 0 RW
1: XKOUTI[2]

XPDAT[16] —GPIO or Key function select
5 0: GPIO-D4 0 RW
1: XKOUTI1]

XPDATI[9] —GPIO or Key function select
4 0: GPIO-D3 0 RW
1: XKOUTJ3]

XPDATI[8] —GPIO or Key function select
3 0: GPIO-D2 0 RW
1: XKIN[3]
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Bit Description Default Access
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 Bzl
Main Image Start Address Main Image Width
(0,0) (HDWR) (MISA) (MIW)
.‘\
. § So Horizontal Display Windows Width
Main Wmdoyv Upper-Left corner N (HDWR)
X-coordinates (MWULX) A"
i ind -Lef : ’ .
(PwoLLX PWDULY) o eoordinates (WULY) N PP Window Display UpperLeftcorner
\ PIP Window Display Upper-Left corner
\. Y-coordinates (PWDULY)
(VDHR)

- a

<

Vertical Display Windows Height
(VDHR)

DISPLAY WINDOWS(PANEL)

PIP Image Start Address
(PISA)

B 19-2 LCD Display

\

PIP Image Width

—

(PIW)

- a

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

PIP 1 window Enable/Disable
0:PIP 1 %£fE.

1:PIP1 #(ft.

PIP 1 % H/KIETE PIP 2 B 112 I
PIP 2 window Enable/Disable
0:PIP 2 ZEgE.

1:PIP2 #(ft.

PIP 1 % /K TE PIP 2 B 112 I
5 NA 0 RO

Select Configure PIP 1 or 2 Window’s parameters

PIP & ORI SHAS IR, ik, BURSEREE . BoRAbR.
4 (R Y N v W N W = 0 RW
0: AJLA%SE PIP 1 124,

1: AJLLRGE PIP 2 IS4

Main Image Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67 4.
1 NA 0 RW

3-2

To Control panel’s synchronous signals
0: Sync Mode: F(g& XVSYNC, XHSYNC, XDE.

1: DE Mode: R XDE ##E, 1 XVSYNC. XHSYNC NH &R
I

TN o

REG[11h] PIP Window Color Depth Setting (PIPCDEP)
Bit Description Default Access

7-4 NA 0 RO
PIP 1 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .
1xb: 24-bpp generic TFT, i.e. 1.67M .
PIP 2 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 .
01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M .

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 &7 XPCLK
A%,

HPCLK £ f £ f £ f f f f £

XDE

XPDAT

1: XPDAT, XDE, XHSYNC, Panel #lUlt XPDAT 7t PCLK F[#%.
Lo S I SN s 20 S S S 20 B S B

*DE

KPDAT

Display ON/OFF

6 Ob: IR K. 0 RW

1b: WoRIFE .

Display Test Color Bar

5 Ob: %EfE. 0 RW

1b: ik,

4 XA Bit LA 0. 0 RO

VDIR

Vertical Scan direction

0: HLEFEIT,

1: HrEE.

Parallel XPDAT[23:0] Output Sequence

000b : RGB.

001b : RBG.

010b : GRB.

2.0 011b : GBR. 0 RW

100b : BRG.

101b : BGR.

110b : KB

111b : IAHHERS (SRRSO N 0 (B t) 21 (B®), &
it REG[13h]).

Z1: 4 VDIR=1, PIP & . EIEths. SCFhrli bl 5 3l qe .

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

XHSYNC Polarity
7 0:Low ZhfE, 0 RW
1: High #h{E.

XVSYNC Polarity
6 0:Low 3fE. 0 RW
1: High zh{E.
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Bit

Description

Default

Access

XDE Polarity
0 : High zh1F.
1:Low HhffF.

RW

XDE IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “DE” #it >4 low.

1 : Pin “DE” it/ high.

RW

XPCLK IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “PCLK” %A low.

1: Pin “PCLK” %t 4 high.

RW

XPDAT IDLE STATE

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

0 : Pins “PDAT[23:0]" #ith N low.

1 : Pins “PDAT[23:0]" %t high.

RW

XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF )
0 : Pin “HSYNC” %A low.

1: Pin “HSYNC” #ith /4 high.

RW

XVSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “VSYNC i N low.

1 : Pin “VSYNC"#i i 4 high.

RW

RAIO TECHNOLOGY INC.

VPW VND VDH VST
[ [ [

XVSYNC
Crrrrrrrr
XPDATA LINEN _ VunEe LINE o

N 1 N_/
XDE
XHSYNC

HPW  HND HDW HST
[ [ [ [ |

XPCLK
XDE |
XPDATA Valid Data

B 19-3: Digital TFT Panel Timing

166/232

www.raio.com.tw



RA8876

Character/Graphic TFT LCD Controller

RAIO"

REG[14h] Horizontal Display Width Register (HDWR)

Bit Description Default Access
Horizontal Display Width Setting Bit[7:0]
PEZEA7 A8 /KPR 9 BEWOE , HARERIH) LCD BeRE #8505 8
7-0 BERERN—BITT IR, 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
K58 L B ORANTT LU 2048 153K -
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]
G247 45 97KV s 58 B RO SO T, P 5 4 B0 7K1 9 B2 A
3-0 8 WAL b, RAIE M PR N L ME R 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
KV 58 L RANTT LU I 2048 53K .
REGJ[16h] Horizontal Non-Display Period Register (HNDR)
Bit Description Default Access
7-5 NA 0 RO
Horizontal Non-Display Period(HNDR) Bit[4:0]
AT 25 /KPR BoR KA ], XA 474846 € 1 horizontal
4-0 non-display FF . At XA #R A back porch. 03h RW
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
REG[17h] Horizontal Non-Display Period Fine Tune Register (HNDFTR)
Bit Description Default Access
7-4 NA 0 RO
Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]
IGEAT4 KT Al s X 4808 A (back porch) IR . 388 4t {0
30 JHEERA SYNC BURHIBE A by B BOE R A RALRLL Lpixel | 0 RW
NEAL.
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]
AR SRR € HSYNC Hygdhtthhlt, i fi2 S X5
4-0 (R 25 SR 8] A B TP 467 248 HSYNC A . RSB 3 AC B 1Fh RW
i1}y 8-pixel, XAEFx A 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 1 J 56 i 0 RW
HSYNC Pulse Width (pixels) = (HPW + 1)x8
REG[1Ah] Vertical Display Height Register O(VDHRO)
Bit Description Default Access
Vertical Display Height Bit[7:0]
7-0 WA SR 9T B = B (A Line i), Hat BT DFh RwW
Vertical Display Height (Line) = VDHR + 1
REG[1Bh] Vertical Display Height Register 1 (VDHR1)
Bit Description Default Access
7-3 NA 0 RO
Vertical Display Height Bit[10:8]
2-0 WA T B = L (A Line i), Hoat B Olh RwW
Vertical Display Height (Line) = VDHR + 1
REG[1Ch] Vertical Non-Display Period Register 0(VNDROQ)
Bit Description Default Access
Vertical Non-Display Period Bit[7:0]
7-0 gz fr sy E AR R A, it 15h RwW
Vertical Non-Display Period (Line) = (VNDR + 1)
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 WG A7 e EAR S R A ], ot Rl 0 RW
Vertical Non-Display Period (Line) = (VNDR + 1)
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REG[1Eh] VSYNC Start Position Register (VSTR)
Bit Description Default Access
VSYNC Start Position[7:0]
J)Eth R i 0o DX dak 45 I (A 55 BT 4k 3
20 V§YN F R AR L hE 2 H S DR ES TR 8] S 2T 4646 VSYNC 1) 0Bh RW
IS 18] 55
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 Jikit g6 0 RW
VSYNC Pulse Width(Line) = (VPWR + 1)

JE . N2 20h~3Bh F Z KK LSB 5 3| MSB. ik A17 % i & Main Image Start Address, It

745 9 ah 20h F) 23h, UK VCH LSB[20h] 5 %] MSB[23h], 4 REG[23h] 5 A\, RA88876 4 ¥4
2> REG[20h]~REG[23h] {15 B A HiZ A7 4

REG[20h] Main Image Start Address 0 (MISAQ)
Bit Description Default Access
7.0 Main Irpage Start Address[7:0] ‘ 0 RW
WAREME 4 %, Horb Bit[1:0] £ RA8876 H1[fH N 0.
REG[21h] Main Image Start Address 1 (MISA1)
Bit Description Default Access
7-0 Main Image Start Address[15:8] 0 RW
REG[22h] Main Image Start Address 2 (MISA2)
Bit Description Default Access
7-0 Main Image Start Address [23:16] 0 RwW
REG[23h] Main Image Start Address 3 (MISA3)
Bit Description Default Access
7-0 Main Image Start Address [31:24] 0 RW
REG[24h] Main Image Width 0 (MIWO)
Bit Description Default Access
Main Image Width [7:0]
20 BApL: 1%%? | - 0 RW
DAATRERE 4 B[, MIW Bit [1:0] 7EM#5E © N 0.

XAMER AL RE. BUERKE N 8188 K-
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Bit Description Default Access
7-5 NA NA NA
Main Image Width [12:8]
po | BOE B 0 W
WIRRER 4 HERR .
XAMEE ARG RE . WERKIEN 8188 B 5.
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]
2% Main Image A445
7-0 LEDA LS 0 RW
WAREREWE 4 #F, MWULX Bit [1:0]4E A #5 [F & 407,
X-#l1AL br+Horizontal display width ASgE kT 8188.
REG[27h] Main Window Upper-Left corner X-coordinates 1 (MWULX1)
Bit Description Default Access
7-5 NA 0 RO
Main Window Upper-Left corner X-coordinates [12:8]
&% Main Image A4
4-0 LEDA LS 0 RW
WLINELRENE 4 BERR
X-#hi 44 F5+Horizontal display width ~fg k- 8188.
REG[28h] Main Window Upper-Left corner Y-coordinates 0 (MWULYO)
Bit Description Default Access
Main Window Upper-Left corner Y-coordinates [7:0]
5S> i ARFR o
7.0 l‘ﬁ /‘% Main Image 45 0 W
Bh BER
IEHUETEH Y 0 31 8191,
REG[29h] Main Window Upper-Left corner Y-coordinates 1 (MWULY1)
Bit Description Default Access
7-5 NA 0 RO
Main Window Upper-Left corner Y-coordinates [12:8]
% i AR TR o
40 1\@ ,f’é Main Image 44 ¥5 0 RW
RN &
WOE G HILE 0 £ 8191,
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REG[2Ah] PIP 1 or 2 Window Display Upper-Left corner X-coordinates 0 (PWDUL X0)

Bit

Description

Default

Access

7-0

PIP Window Display Upper-Left corner X-coordinates [7:0]
#5222 Main Window JEEAE,

B BER

DAVERERE 4 B, PWDULX Bit [1:0] A &BE & A 0.

X-Hh AL bR % B /NT horizontal display width.

T4 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
MNGEE R AE R PIP 2 HE

RwW

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

Bit

Description

Default

Access

7-5

NA

0

RO

PIP Window Display Upper-Left corner X-coordinates [12:8]
5227 Main Window JFEE,

Bh BER.

WA RERE 4 %k, PWDULX Bit [1:0] P #5EE N 0.

X-#l AL b5 N 1% B /NT horizontal display width.

HRHE REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, iX
MGE R AR PIP 2 H1H

RW

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

Bit

Description

Default

Access

7-0

PIP Window Display Upper-Left corner Y-coordinates [7:0]
H 27 Main Window JFEE,

Bh BE

Y-HhAL bR R % /T vertical display width.

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
MNBCEAER VAR PIP 2 HUE .

RwW

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

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Window Display Upper-Left corner Y-coordinates [12:8]
55 £:2% Main Window JEEAE,

BhL BE

Y-A AR RN % /N T vertical display width.

HR#& REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
ANBEER A G PIP I 2 51E

RW
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Bit Description Default Access
PIP Image Start Address[7:0]
20 4% REG[10h] (Select Configure PIP 1 or 2 Window) Z%f, X 0 RW
MEE R AR PIP IS H1E -
WZRERER 4 B Bit [1:0] P9 A O,
REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access
PIP Image Start Address[15:8]
7-0 ¥ REG[10h] (Select Configure PIP 1 or 2 Window) Z#f, iX 0 RW
MNCEE R AR PIP 2 HE
REG[30h] PIP 1 or 2 Image Start Address 2 (PISA2)
Bit Description Default Access
PIP Image Start Address [23:16]
7-0 4 REG[10h] (Select Configure PIP 1 or 2 Window) Z%f, X 0 RW
N BCEAE R AE R PIP 28 -
REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access
PIP Image Start Address [31:24]
7-0 Hi#E REG[10h] (Select Configure PIP 1 or 2 Window) &%k, iX 0 RW
NBCEAE R AE R PIP 2 -
REG[32h] PIP 1 or 2 Image Width 0 (PIWO0)
Bit Description Default Access
PIP Image Width [7:0]
Bh BE
DREREW 4 ¥, PIW Bit [1:0] W EBIEE N 0.
7-0 EAHUE D BB R 0 RW
XANTE B M i% /T horizontal display width
4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
MBOEER AER PIP (2 HUE .
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REG[33h] PIP 1 or 2 Image Width 1 (PIW1)

Bit Description Default Access
7-5 NA 0 RO
PIP Image Width [12:8]
B BER
WREREW 4 ¥, PIW Bit [1:0] W &BIEE N 0.
4-0 XN EE A ERE R 0 RW
XA FE V% /T horizontal display width .
4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MNGEE R AR PIP 2 HE
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]
FESE PIP Image FEFE,
20 B 1%%? - 0 RW
WIRELRERE 4 #EFx . PWIULX Bit [1:0] &5 E A 0.
X-#h Asbr+ PIP image width %20/~ T 8041 8187,
14 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
NBCEAE R AR PIP 28
REG[35h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 1 (PWIULX1)
Bit Description Default Access
7-5 NA 0 RO
PIP Window Image Upper-Left corner X-coordinates [12:8]
%47 PIP Image J& 12,
AL BEK
4-0 DAEREY 4 #FR. PWIULX Bit [1:0] P &R E N 0. 0 RW
X-#h A5b5r+ PIP image width %205/~ F a4+ 8187,
4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
MBOEEF AER PIP (2 HUE .
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 FEE,
20 BApL: 1%%50 ‘ 0 RW
Y-l AsbR+ PIP window height @418/ T B4 T 8191,
4% REG[10h] (Select Configure PIP 1 or 2 Window) %, X
AN BE K AR K PIP IS HE .
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REG[37h] PIP 1 or 2 Window Image Upper-Left corner Y-coordinates 1 (PWIULY1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Windows Image Upper-Left corner Y-coordinates [12:8]
SESE PIP Image BB,

B BER

Y-#hi AFR+ PIP window height W20 %/ F 8% T 8191.

T4 REG[10h] (Select Configure PIP 1 or 2 Window) %, iX
MNGEE R AH R PIP 25

RwW

REG[38h] PIP 1 or 2 Window Width 0 (PWWO0)

Bit

Description

Default

Access

7-0

PIP Window Width [7:0]
Bh BER.

WNELRERE 4 BEBR . PWW Bit [1:0] PI#5E &M 0.
EAYUE R E R RE. RRMER 8188 153,

R ¥% REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
NEER AE G PIP 2 5UE

RwW

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

Bit

Description

Default

Access

7-3

NA

0

RO

2-0

PIP Window Width [10:8]

Bh BER.

I RE 4 BFR . XANBE R ERER R

KAt A2 8188 %

HHE REG[10h] (Select Configure PIP 1 or 2 Window) &%, iX
MNCENER AR PIP )25 .

RwW

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

Bit

Description

Default

Access

7-0

PIP Window Height [7:0]

fr B,

XAEE Y ERMERE. KEZ 8191 B K.

4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
ANBEAE K A PIP (S5 .

RwW
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REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)
Bit Description Default Access

7-3 NA 0 RO
PIP Window Height [10:8]
ERARE LS

2-0 EAYUE R ERRE. RORMER 8191 153, 0 RW
4% REG[10h] (Select Configure PIP 1 or 2 Window) Z%{, X
ANEAE R AE I PIP S HE .

JE 1 PIP & O/ RMEA BEAKE T 2 L 8 MR R, H|E T M IAHENZ 1 line.

YE 1 LIHIZEA7 2% 20h~3Bh 7 ZAK I H LSB 5 3| MSB A 2 £ (.

BB HATTHE BE Main Image Start Address, UhZif74s ydtiht 20h %) 23h, WK LSB[20h] 5 2
MSB[23h], ¥ REG[23h] #’5 Ak, RA88876 4 2 REG[20h] ~ REG[23h] MI{HH1ES BN HLE 72 .

REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)
Bit Description Default Access

Gamma correction Enable

. Akéb
0: ~Heo

1. e,
Gamma correction is the last output stage.

Gamma table select for MPU write gamma data
00b: % f1ff) Gamma table.

6-5 01b: Z¢fiff) Gamma table. 0 RW
10b: £ f4ff) Gamma table.
11b: NA.

Graphic Cursor Enable

0 : Graphic Cursor ZtgE.

1: Graphic Cursor ZfE.

EIE 6 7E VDIR oA 1 I, S iiake.
Graphic Cursor Selection Bit

M4 FhETE SRRk 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

0: ZEAE.

1 1: B 0 RW
SCFR 5 B T I B A, 5 2 R R B
B9 48 S5 hs -

Text Cursor Blinking Enable

0 0: gk 0 RW

- ZRAEC
1. e

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

RA8876

Bit Description Default Access
Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame ¥ [i]
7.0 01h : 2 frames K], 0 RW
02h : 3 frames ] .
FFh : 256 frames ]
REGJ[3Eh] Text Cursor Horizontal Size Register (CURHS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
40 Bh BER. , , B 07h RW
Zero-based %7, #{H0" X 1 MEFEK
2 ETATRIBORIN S 2 R K -
REG[3Fh] Text Cursor Vertical Size Register (CURVS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Vertical Size Setting[4:0]
o | BT EE. ) 0 W
Zero-based %7, #{H0” Fx 1 MEEK
A i A N I S i N e L L3 TN
REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
7.0 Graphic Cursor Horizontal Location[7:0] 0 RW
H£:7% Main Window JFEE,
REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
40 Graphic Cursor Horizontal Location[12:8] 0 RW
H 27 Main Window JFEE,
REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO)
Bit Description Default Access
2.0 Graphic Cursor Vertical Location[7:0] 0 RW
55£:2% Main Window JEEAE,

RAIO TECHNOLOGY INC.

176/232

www.raio.com.tw




RAIO RASS76

Character/Graphic TFT LCD Controller

REG[43h] Graphic Cursor Vertical Position Register 1 (GCVP1)

Bit Description Default Access
7-5 NA 0 RO
4-0 Graphic Cursor Vertical Location[12:8] 0 RW
F£:7% Main Window JFEFE,
REG[44h] Graphic Cursor Color 0 (GCCO0)
Bit Description Default Access
7.0 Graphic Cursor Color 0 with 256 Colors 0 RW
RGB Format [7:0] = RRRGGGBB.
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

RAIO TECHNOLOGY INC. 1771232 Www.raio.com.tw



RAIO"

19.6 JUf 5| 2| S A7 4%

REG[50h] Canvas Start address 0 (CVSSAOQ)

RA8876

Character/Graphic TFT LCD Controller

Bit Description Default Access
7. Start address of Canyas [7:f] \ 0 RW
IR E B (canvas) & linear #5358, w4 2 0% .
1-0 Fix at 0 0 RO
REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
7.0 Start address of Canyas [li:8] \ 0 RW
IR E B (canvas) & linear #3%, w4 2 0% .
REG[52h] Canvas Start address 2 (CVSSA2)
Bit Description Default Access
7.0 Start address of Canvas [23:16] ‘ 0 RW
R E B (canvas) & linear #3%, W] 4 205 .
REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canvas [3}:24] ‘ 0 RW
R E B (canvas) & linear #3%, w4 Z200% .
REG[54h] Canvas image width 0 (CVS IMWTHO)
Bit Description Default Access
Canvas image width [7:2]
X2 bits #2&JiK Kl (Canvas) I 58 £ «
7-2 B B8R, ZUANMREANTHE. 0 RwW
i B =BT {H -
R B (canvas) & linear #i3%, A4 Z20% .
1-0 Fix at 0 0 RO
REG[55h] Canvas image width 1 (CVS IMWTH1)
Bit Description Default Access
7-5 NA 0 RO
Canvas image width [12:8]
4-0 The bits are Canvas image width 0 RW
R E K (canvas) f2 linear #38, AT 4 20 .
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REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL XO0)
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Character/Graphic TFT LCD Controller

Bit

Description

Default Access
Active Window Upper-Left corner X-coordinates [7:0]
4% Canvas image J#1E.,
7-0 RO 0 RW
X-fili Ak FR+ Active Window width R7] kT 8188.
WIRERE (canvas) 72 linear B, I w] 4 205 .
REG[57h] Active Window Upper-Left corner X-coordinates 1 (AWUL_X1)
Bit Description Default Access
7-5 NA 0 RO
Active Window Upper-Left corner X-coordinates [12:8]
#E4% Canvas image J#1Z.,
4-0 AL BEK 0 RwW
X-fh4sF5+ Active Window width /<] k- 8188,
WIRERE (canvas) #2 linear Bz, W] 4 205 .
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]
F£% Canvas image J&E,
7-0 LA & 0 RW
Y-fliAk bR+ Active Window height, A7 KT 8191.
WIRJEE (canvas) 2 linear 3%, 7] 4 2%,
REG[59h] Active Window Upper-Left corner Y-coordinates 1 (AWUL Y1)
Bit Description Default Access
7-5 NA 0 RO
Active Window Upper-Left corner Y-coordinates [12:8]
547 Canvas image J&&E,
4-0 AL RER. 0 RW
Y-HhiAkR+ Active Window height ASA] kT 8191.
WIRJEE (canvas) 2 linear #&3X, TIA] 4k 2%,
REG[5AN] Active Window Width 0 (AW_WTHO)
Bit Description Default Access
Width of Active Window [7:0]
20 RN & 0 RW

RAEE A E LB R, RAERE 8188 KA.

WREE (canvas) A& linear X, I a] 4% 2% .
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REG[5Bh] Active Window Width 1 (AW WTH1)

Bit Description Default Access
7-5 NA 0 RO
Width of Active Window [12:8]
no | B ERE. 0 W
AU R EBRRE . BORKME R 8188 B %K.
WRJER (canvas) F2 linear FEz0, U A] 4 200 .
REG[5Ch] Active Window Height 0 (AW _HTO)
Bit Description Default Access
Height of Active Window [7:0]
2.0 B B 0 2w
AU R EBRRE . BOKMER 8191 B %K.
WIRERE (canvas) f2 linear Bz, W] 4 20 .
REG[5Dh] Active Window Height 1 (AW _HT1)
Bit Description Default Access
7-5 NA 0 RO
Height of Active Window [12:8]
no | B EE o W
EAHUE R BB RE . BOMER 8191 B %K.
WIRERE (canvas) #2 linear #ixl, W] 4 205 .
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 #&3% (X-Y A% F-hET7%). 0 RW
1: Linear .
Canvas image’s color depth & memory R/W data width
In Block Mode:
00: 8bpp-
01: 16bpp-
1-0 1x: 24bpp- 0 RW
2 BRI, AT UMEEA A IR, JRERE S
MG 5 R, BIATIERIHIN
In Linear Mode:
X0: 8-bits WA EHE LS
X1: 16-bits WAFEHH LTS .
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&

< CVS_IMWTH _— >
CVSSA @

(AWUL_X, AWUL_Y)

T

AW _H

l Active Window

“—————— AW WTH—————>

Canvas image

B 19-4: Active Window

REG[5Fh] Graphic Read/Write position Horizontal Position Register 0 (CURHO)

Bit Description Default Access

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
WAEI B S kit [7:0].
70 LA Byte. 0 RW
When DPRAM In Block mode:
KIS KFALE 0 [7:0]
#E4% Canvas image J#1Z.,
B BEK

£ 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:

AT S H ik [15:13].

7-5 HLAT: Byte. 0 RW
When DPRAM In Block mode: NA
547 Canvas image J&E,

Bh BE

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAE L 5 ikt [12:8].

Hfi7: Byte.

When DPRAM In Block mode:

B 5 KA B 1 [12:8].

4% Canvas image &1,

Bh BER,

£ 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)

RA8876

Character/Graphic TFT LCD Controller

When DPRAM In Block mode:
B EEEEE 0[7:0]
FH2# Canvas image JEFZ .

LR VARE &

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
WAAIEE S Hihk [23:16]

20 AL Byte 0 RW

¥£: 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

7-5

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WA S ki [31:29].

L Byte.

When DPRAM In Block mode:NA
#E4% Canvas image J#1Z.,

AL RER.

RW

4-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

WAZ IS Ml [28:24].

LA Byte.

When DPRAM In Block mode:

B EEEEE 1[12:8]

547 Canvas image J&E,

AL RER.

RW

¥E: User should program proper active window related parameters before configure this register.

REG[63h] Text Write X-coordinates Register 0 (F CURXO0)

Bit

Description

Default

Access

7-0

Write: Set Text Write position
Read: Current Text Write position
Text Write X-coordinates [7:0]
TR RLE LR K AR R -
HE£7% Canvas image JB#1E,

AL BER

RW
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REG[64h] Text Write X-coordinates Register 1 (F CURX1)
Bit Description Default Access

7-5 NA 0 RO
Write: Set Text Write position
Read: Current Text Write position

Text Write X-coordinates [12:8]
4-0 0 RW

B IERE SR AHKSE AL &
4% Canvas image J&1Z.,

AL B

REG[65h] Text Write Y-coordinates Register 0 (F. CURYO)
Bit Description Default Access

Write: Set Text Write position
Read: Current Text Write position

Text Write Y-coordinates [7:0]
7-0 0 RW

B R E ST AR I R B
#ES% Canvas image FEZ.

AL B

REG[66h] Text Write Y-coordinates Register 1 (F CURY1)
Bit Description Default Access

7-5 NA 0 RO
Write: Set Text Write position
Read: Current Text Write position

Text Write Y-coordinates [12:8]
4'0 e 2Lz =24 N 0 RW
B E R AT ELF R B -

£ Canvas image &,

LR VANE

REG[67h] Draw Line / Triangle Control Register 0 (DCRO)
Bit Description Default Access

Draw Line / Triangle Start Signal
Write Function

0: FIE4H.

7 1: JHiaeiA. 0 RW
Read Function
0: ZKE5EMK.
1: AT

6 NA 0 RO
Fill function for Triangle Signal

5 0: JCIAH 0 RwW
1: 3.

RAIO TECHNOLOGY INC. 183/232 www.raio.com.tw



RA8876

Character/Graphic TFT LCD Controller

RAIO"

Bit Description Default Access
4-2 NA 0 RO
Draw Triangle or Line Select Signal
1 0: H%k. 0 RW
1: H—ff,
0 NA 0 RO
REG[68h] Draw Line/Square/Triangle Point 1 X-coordinates Register0 (DLHSRO)
Bit Description Default Access
Draw Line/Triangle Point 1 X-coordinates [7:0]
Square diagonal Point 1 X-coordinates [7:0]
= i A A
70 Eiga‘ﬁ% Canvas image [FEfE 0 RW
B AR
g U HISETERT, R RS SR AR A E, B AE
S5 R AN AT [E) I AE X-FlE Y-
REG[69h] Draw Line/Square/Triangle Point 1 X-coordinates Registerl (DLHSR1)
Bit Description Default Access
7-5 NA 0 RO
Draw Line/Triangle Point 1 X-coordinates [12:8]
Square diagonal Point 1 X-coordinates [12:8]
= i A pE
4-0 Eigﬁ;\ﬁ% Canvas image [EfE 0 RW
B AR
g U IFETERT, R RS SR A ER A E, RIS AE
S5O R AN AT [F) I 7E X-FlE Y-
REG[6AN] Draw Line/Square/Triangle Point 1 Y-coordinates RegisterO (DLVSRO0)
Bit Description Default Access
Draw Line/Triangle Point 1 Y-coordinates [7:0]
Square diagonal Point 1 Y-coordinates [7:0]
= i 7 p
2.0 u‘g?% Canvas image [FEfE 0 RW
Bh BER
e BRI, RIS A S AR S AT —ALE, Bih RS
S5 R AN AT [F) I 7E X-FlE Y-l

RAIO TECHNOLOGY INC.

184/232

www.raio.com.tw




RA8876

Character/Graphic TFT LCD Controller
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REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Draw Line/Triangle Point 1 Y-coordinates [12:8]

Square diagonal Point 1 Y-coordinates [12:8]

FE£% Canvas image J#1E.

B BER

i AHIFEIER, BIG A SAOR S AT —ALE, RIS
S5 R AN AT [E) I AE Xl Y-l

RW

REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates RegisterO (DLHERO)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 2 X-coordinates [7:0]

Square diagonal Point 2 X-coordinates [7:0]

#E£% Canvas image J#1Z.,

B AR

o RN, IS AR AATER B, B A
54 o S AN T [R]IEAE X-FlEY Y-l

RW

REG[6Dh] Draw Line/Square/Triangle Point 2 X-coordinates Registerl (DLHER1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Draw Line/Triangle Point 2 X-coordinates [12:8]

Square diagonal Point 2 X-coordinates [12:8]

547 Canvas image J& &,

B AR

R E L AT, RIS S SR AR A E, RS
5545 oS AT [ 7E X-Fl Bl Y-l

RW

REG[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Register0 (DLVERO)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 2 Y-coordinates [7:0]

Square diagonal Point 2 Y-coordinates [7:0]

4% Canvas image J#1Z.,

B BEK

R E AR, RIS S SR AR A E, RS
55850 pi AT [F] I E X-FHlEk Y-

RW
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REG[6Fh] Draw Line/Square/Triangle Point 2 Y-coordinates Registerl (DLVER1)

Bit Description Default Access
7-5 NA 0 RO
Draw Line/Triangle Point 2 Y-coordinates [12:8]
Square diagonal Point 2 Y-coordinates [12:8]
40 4% Canvas image 1 0 RW
Bh BER
g BHIHIEN, ISR SE R AR B, G
554 o S AN T [R] IR X-FliEY Y-l
REG[70h] Draw Triangle Point 3 X-coordinates Register 0 (DTPHO)
Bit Description Default Access
Draw Triangle Point 3 X-coordinates [7:0]
7-0 £ Canvas image B, 0 RW
B B,
REG[71h] Draw Triangle Point 3 X-coordinates Register 1 (DTPH1)
Bit Description Default Access
7-5 NA 0 RO
Draw Triangle Point 3 X-coordinates [12:8]
4-0 2% Canvas image JFEfE. 0 RW
B B,
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 #=5% Canvas image JEFE 0 RW
B BEK,
REG[73h] Draw Triangle Point 3 Y-coordinates Register 1 (DTPV1)
Bit Description Default Access
7-5 NA 0 RO
Draw Triangle Point 3 Y-coordinates [12:8]
4-0 =% Canvas image JEFE 0 RW
RN &
e RTEMBN=RB0E: AR R EE S H k. = mEESEH A A
REG[74h — 75h] RESERVED
Bit Description Default Access
7-0 NA 0 RO
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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: 1F1E4H.

7 1: HR%KE. 0 RW
Read Function
0: K58
1: T,
Fill the Circle / Ellipse / Square / Circle Square Signal

6 0: JoIH. 0 RW
1: 3EW.
Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
Select

54 00 : i [5/#i [ (Circle / Ellipse) . 0 RW
01 : i[5/ & (Circle / Ellipse Curve).
10: EHHJE (Square).
11 : [ /¥ (Circle Square).

3-2 NA 0 RO
Draw Circle / Ellipse Curve Part Select(DECP)
00: 7=~ 77 i (Ellipse Curve).

1-0 01: % L5 ik (Ellipse Curve). 0 RW
10: £ k77 £k (Ellipse Curve).
11: 4 T 77 £k (Ellipse Curve).

(DLHSR, DLVSR) (DLHSR, DLVSR) (DLHSR, DLVSR)

(DLHER, DLVER) (DLHER, DLVER)

Draw Square

(DLHER, DLVER)
Draw Square fill
(DLHSR, DLVSR)

Draw Line

(DLHSR, DLVSR)

(DLHER, DLVER)  (DTPH, DPTV)

Draw Triangle

(DLHER, DLVER)
Draw Triangle fill

Draw Circle

Draw Circle fill

(DTPH, DPTV)

19-5: Drawing Function Parameter
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ELL_B ELL_A ELL B ELL_A
I —
~— &
(DEHR, DEVR) (DEHR, DEVR)
Draw Ellipse Draw Ellipse Fill

ELL_A y(DLHSR, DLVSR) ELL_A y(DLHSR, DLVSR)
/dl /dl

~ “~
(DLHER, DLVER) (DLHER, DLVER)
Draw Circle Square Draw Circle Square Fill
DECP = 2'b01 DECP =2b10 DECP =2'h01 DECP = 2'b10
5 N : N
DECP = 2'b00 DECP =2'bl1 DECP =2’b00 DECP =2’b11
Draw Ellipse curve Draw Ellipse curve fill

19-6 : The Drawing Function

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 LR VAREE 5 0 RW
1 5] 75 B ¥ K (major)  Ji(minor) e 4%

REG[78h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL_A1)

Bit Description Default Access

7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Major radius [12:8]

4-0 LEIANE & 0 RW

1) 5] 75 2 5 K (major)  H(minor) AR .
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REG[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL B0)

Bit Description Default Access
Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 Bh BER. 0 RwW
I 3 75 B K (major) 45 (minor) ShAHEE .
REGJ[7Ah] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL_B1)
Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Minor radius [12:8]
4-0 LRV & 0 RW
1 5] 75 2L 15% 5E K (major) % (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 5% Canvas image JFEfE. 0 RW
B BEK,
REG[7Ch] Draw Circle/Ellipse/Circle Square Center X-coordinates Registerl (DEHR1
Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center X-coordinates
4-0 [12:8] 0 RW
4% Canvas image J#1Z.,
RN &
REG[7Dh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Register0 (DEVRO
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Center Y-coordinates [7:0]
7-0 4% Canvas image JFEfZ. 0 RW
B BEK,
REGJ[7Eh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Registerl (DEVR1)
Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center Y-coordinates
a0 | 1128 0 RW
547 Canvas image J#1E,
L BE
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Bit Description Default Access
7-0 NA 0 RO
REG[D2h] Foreground Color Register - Red (FGCR)
Bit Description Default Access
Foreground Color — Red;, for draw, text or color expansion
Qf (=} H .
2.0 256 ffy, 1 HILZEAF 4% Bit[7:5]. FER RW
65K ff, i I ILE 748 Bit[7:3].
16.7M ff, {FH L4745 Bit[7:0].
REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
éf L=} H .
2.0 256 1, f#iH Jkt,ﬁ:ﬁ%ﬁ Bit[7:5]. FER RW
65K i, ffiHILZeA7 2% Bit[7:2].
16.7M &, {FHILZEA7 4% Bit[7:0].
REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access
Foreground Color - Blue; for draw, text or color expansion
éf L=} H .
20 256 1, f#iH Jkt,ﬁ:ﬁ%ﬁ Bit[7:6]. FEh RW
65K {f, i L2277 8% Bit[7:3].
16.7M &, {FHILZE47 4% Bit[7:0].
19.7 BRI H B
REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access
PWM Prescaler Register
7-0 WgEA7 48 Timer 0 X Timer 1 K prescaler {8 0 RW
FAjifE “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,
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Bit Description Default Access

Select 2" clock divider’'s MUX input for PWM Timer 0
00=1.

5-4 01=1/2, 0 RwW
10 = 1/4.

11 =1/8.

XPWM[1] pin function control

0X: XPWM[1] fiith RGi 45 R JAR (Scan FIFO pop #ikE2 N
AE A7 B 1 55 )

3-2 10: XPWM[1] #itHiPWM 328 1HII SR PWM 50250 1) 0 RW
AT (dead zone FHE).

11: XPWM[1] #iHioscillator 4%,

WIEXTESTIO] Jvhigh, MIXPWMI1] 52> 2 5 FE 1R 5N
XPWM[O0] pin function control

0X: XPWM[0] *AGPIO-C[7].

10: XPWMI0] #iith PWM it #:0.

11: XPWM[0] #irHi RGA0%K .

1-0

REG[86h] PWM Configuration Register (PCFGR)
Bit Description Default Access

7 NA 0 RO

PWM Timer 1 output inverter on/off

THECER LR 2 75 A

0= RAMFKH.

1 =PWMLAHHFE-

PWM Timer 1 auto reload on/off

SRR S H B EE.

0= #if (one-shot).

1= WKL (B 3hE ).

PWM Timer 1 start/stop

AR LT IR M 1k .

0= f#ik.

1= Jtih.

- ENEE (H3hER), HESZEFIEPWM tH 8%, W
0.

--fEH7 (One-shot) DifigH, XA bit 22 HE#IERRR .

8 F 2 AT DL G A Nbit,  PAEFAIPWMX & AT s 242 1k
PWM Timer 0 Dead zone enable

Determine the dead zone operation.

— FkLb
0= Z%He.

1= %he.
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Bit

Description

Default

Access

PWM Timer 0 output inverter on/off
THEER0 1% SOAH o

0= [RAHFKHM.

1=PWMO 4.

RW

PWM Timer 0 auto reload on/off
TR0 W E B EBIT R 5 K.
0= Hifi (One-shot).

1= W (H3hEE).

RW

PWM Timer O start/stop

THER0 HIITaG S k.

0= {¥ik.

1= Jtih.

- AR (B3hER), fIHEEREELEPWM THEGE,
i BCE X ANbit 90,

-- fEH.if; (One-shot) #i3, XANbite B3NREIHRE-
AT AT ASUZA bit,  DUEAG T PWMX AT s 245 ik

RW

REG[87h] Timer 0 Dead zone length register [DZ LENGTH]

Bit

Description

Default

Access

7-0

Timer 0 Dead zone length register
It 8bits &y dead zone K, LATHEES O HITHEGE K —AN
#A° dead zone ) — > B B A JEE o

RW

REG[88h] Timer 0 compare buffer register [TCMPBOL]

Bit

Description

Default

Access

7-0

Timer 0 compare buffer register --- Low Byte

PR R O 274k L2 16bits, 41T 3s & T8N T Heiegzrh 0
GeAras MIE, JF BAE PWM 088 0 SOAHSCHIIE LT, PWMO i
H°A high.

RW

REG[89h] Timer O compare buffer register [TCMPBOH]

Bit

Description

Default

Access

7-0

Timer O compare buffer register --- High Byte

PR R O 274k L2 16bits, 41T 3s & T BN T Lhigz it 0
AT e, JF HAE PWM TH508% O AR PITR AL T, PWMO
H A high.

RW
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REG[8Ah] Timer 0 count buffer register [TCNTBOL]

RA8876

Character/Graphic TFT LCD Controller

Bit Description Default Access
Timer 0 count buffer register --- Low Byte
70 THEUZE I 0 247 2% 2 3L 4T 16bit. 243+ %284 T O I, Jf H.reload_en 0 RW
REHEERITEOLT , PWM £ BT 0 e A7 as UM BT H A
2 PWM JHiR i8S, v LOE XA g7 A 5 al B Al THEUE
REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description Default Access
Timer 0 count buffer register --- High Byte
20 THZE M 0 A7 2% 86 16bit. i 5E8%% T 0 i, H reload_en 0 RW
REHEERITEOLT , PWM £ B8 0 e A7 as UM BT H A
2 PWM JHiR i8S, v LOE XA g7 A 5 al B Al THEUE
REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description Default Access
Timer 1 compare buffer register --- Low Byte
20 ELER M 1 54728 s 2 16bits, it Aas % T8/ T Hh i &g v 1 0 RW
GAT AR, JF HAE PWM T8 1 AHSCHITE AL T, PWMO %
H 4 high.
REG[8Dh] Timer 1 compare buffer register [TCMPB1H]
Bit Description Default Access
Timer 1 compare buffer register --- High Byte
20 P g 1 247 a4 L2 16bits, i35 T8N T IR & 1 0 RW
AT IE, JF HAE PWM T8 1 AR HITRAL T, PWMO %
H >4 high.
REGI[8Eh] Timer 1 count buffer register [TCNTB1L]
Bit Description Default Access
Timer 1 count buffer register --- Low Byte
70 TR 1 A7 4 AT 16bit. 24 1H #2555 T 0 I, 7 H.reload_en 0 RW
FEHAEHITEOLT , PWM 2 BTzl 1 e A7 ds i 2T HEEs
2 PWM JTaR TS, v LAOE XA 22 17 4% 52 al H A1) THEUE
REG[8Fh] Timer 1 count buffer register [TCNTB1F]
Bit Description Default Access
Timer 1 count buffer register --- High Byte
20 TH M L 54748 B AT 16bit. 41T 3455 T O i, 3 H reload_en 0 RW
REHEERITEOL T, PWM BTG 1 27 as iE BTG
4 PWM JHERTHEUE, v LOE XA G2 A7 25 152 n] B Al vH U
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19.8 X5 % (BTE) #&HIZ 7%

REG[90h] BTE Function Control Register 0 (BTE_CTRLO)
Bit Description Default Access

7-5 NA 0 RO

BTE Function Enable / Status
Write

0: IKahfk.

1:BTE #fE.

4 Read 0 RW
0:BTE WH.

1:BTE fi:fi%.

= 4 BTE SRR, MPU XJJEE (Canvas[ LYE% H]) WAFHIATF
B AN SO VT -

3-1 NA 0 RO

PATTERN Format
0 0: 8X8. 0 RW

1:16X16.

REG[91h] BTE Function Control Registerl (BTE_CTRL1)
Bit Description Default Access

BTE ROP Code Bit[3:0] or Color expansion starting bit
a. ROP & YeHHEME 46 S , B4k BTE #4E 1T LAZS & ROP [FifE .
(BESHE=T 2.7)

Code Description
0000b 0 ( Blackness)
0001b ~S0 - ~S1or ~ (S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b S0 - ~S1
0101b ~S1
0110b S0nS1
7-4 0111b ~S0+~S1or~ (S0 - S1) 0 RW
1000b SO0 - S1
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )

b. 5 BTE #/E7E color expansion (08h / 09h / Eh / Fh). #4
XU bits fHERATE L MPU 5 A\ AEEHE LS bit, 1IX 4%
1T — AR BTE &AM EE. ALK/ S MPU
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Bit Description Default Access

B O, RIS 8-bits MPU #2101 b, HEUE NiZ & 0
B 7, FRAE 16-bits MPU 4211 F, % v 0 3 15,

BTE Operation Code Bit[3:0]
RA8876 W 2D BTE 5% . tbIhfen] LLHE{E 13 BTE #/f. ALt
BAEAT LIS ROP Tk,

Code Description
MPU Write with ROP
SO0: i MPU # A\ %
0000b | g1 iy py febie gt
D: 7% ROP DIt it 5 ANH MW
0001b Reserved
Memory Copy with ROP
SO: HNAFIR BEAE -
0010b | g1 iy py frbie et
D: 2% ROP UIfgJF 5 AN HIKA AT
0011b Reserved
MPU Write w/ chroma keying (w/o ROP)
S0: H MPU i AN %k «
% MPU #3 5 chroma key(background color 2277
) BEAMEE, BLBEBEBEENERAET.
Memory Copy (move) w/ chroma keying (w/o
ROP)
ot01p | SO MMMk, HHATESL .
If SO data doesn’t match with chroma key color
(specified by background color) then SO data will
write to destination.

Pattern Fill with ROP
3.0 011 | so sy Pattem. 0 RW
Pattern Fill with chroma keying
SO ##ikKiF A Pattern.
Wi SO f data 5 chroma key (background color) i
AR, NSRS H AT
MPU Write w/ Color Expansion
1000b SO 17 Z s i MPU 5N, BTE #5345 Mtk
ERBES e, FESANERAfET.
MPU Write w/ Color Expansion and chroma
keying
SO IR BRI EAREEE MPU 5N, W1 s 5351
100101 pit g 1, Qo sERHC R AT 5, SR E g O,
MAHATN. FIEENHBNAF P RS ORI
JE o
Memory Copy with opacity
S0, S1 & D: RiE5 HE & ZNAF-
MPU Write with opacity
S0: i MPU % N3 .
S1: HINAFIRAEEEE
D: &% Alpha blending #:/E35 XN HIWAAEF .
Solid Fill
1100b HWAETE . BARMENZEFSBUERE, SARERA
HEIN A
1101b Reserved
Memory Copy w/ Color Expansion
S0&D frFmfF, S1ARMEM.
SO K865 B itk MPU B¢ DMA UL 8bpp 5§ 16bpp
R 7 AN B N A

0100b

0111b

1010b

1011b

1110b
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Bit Description Default Access

Memory Copy w/ Color Expansion and chroma
keying

S0 &D fLFWAE, S1ARMEH.

1111b SO [ 6 B 72 2535 1 MPU Bk DMA L4 8bpp 5k 16bpp
FA R T TN A A7

IR SO HALH =0 I D A5 AT HdE. a2k SO
A B =1 W2 AT S5 A\ Do

REG[92h] Source 0/1 & Destination Color Depth (BTE_COLR)
Bit Description Default Access

7 N/A 0 RO

SO Color Depth
00: 256 & (8bpp).

6-5 0 RW
01: 64k £ (16bpp)-
1x: 16M ff (24bpp).
S1 Color Depth
000: 256 4 (8bpp)-
001: 64k {4 (16bpp).
42 010: 16M & (24bpp). 0 RW
011: Constant color (S1 memory start address’ setting definition
change as S1 constant color definition).
100: 8 bit pixel alpha blending.
101: 16 bit pixel alpha blending
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 RW
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 RW
REG[95h] Source 0 memory start address 2 (SO STR2)
Bit Description Default Access
7-0 Source 0 memory start address [23:16] 0 RW
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REG[96h] Source 0 memory start address 3 (SO STR3)

RA8876

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-0 Source 0 memory start address [31:24] 0 RW
REG[97h] Source 0 image width 0 (SO WTHO)
Bit Description Default Access
Source 0 image width [7:2]
_ LEDAN & 0 RW
DAVERERE 4 B, SO_WTH Bit [1:0] A #BfE E A 0.
XN BUE Y AR RE
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
Source 0 image width [12:8]
40 CRDAEL & 0 RW
WIRERERE 4 ¥4, SO_WTH Bit [1:0] A #E[E A 0.
XAKUE B R R
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
B Fas/E Source 0 {ET/E FAHY X ERE.
REG[9AN] Source 0 Window Upper-Left corner X-coordinates 1 (S0_X1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 0 Window Upper-Left corner X-coordinates [12:8] 0 RW
BT {y#5 2 Source 0 HiE /e EAHY X R,
REG[9Bh] Source 0 Window Upper-Left corner Y-coordinates 0 (SO Y0)
Bit Description Default Access
70 Source 0 Window Upper-Left corner Y-coordinates [7:0] 0 RW
BT {y#5 2 Source 0 g /e EAHY Y FEERR.
REG[9Ch] Source 0 Window Upper-Left corner Y-coordinates 1 (SO Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 0 Window Upper-Left corner Y-coordinates [12:8] 0 RW
L7252 Source O /e FAHY Y R,
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REG[9Dh] Source 1 memory start address 0 (S1_STRO) /

S1 constant color — Red element (S1 Red)

Bit Description Default Access
Source 1 memory start address [7:2]
70 WA source 1 #BENFREC, WA MBI 2BE LN 0 RW
S1 W BEE, R N ARy . MIEAF 454 source 1
WIERIHALER, bit [1:0] BLiZBEHN 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 | i source 1 Bk MO, HPA LT B A HE SO 0 RW
S BT, ORI R RS
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 W source 1 W€ N BB, A MBAF WG 20 € SR 0 RW
S1 IH B, WA IR RS .
REG[AONh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 i source 1 # ¥ sw N HHIE, T4 MERAT A K Wl e SN 0 RW
SLINHEHIE . BB NGRS
REG[A1h] Source 1 image width 0 (S1 WTHO)
Bit Description Default Access
Source 1 image width [7:2]
7.2 BApL 1%% - 0 RW
DR 4 B, S1_WTH Bit [1:0] W #BE E A 0.
EAHUE R IR R
1-0 Fix at O 0 RO
REG[A2h] Source 1 image width 1 (S1 WTH1)
Bit Description Default Access
7-5 N/A 0 RO
Source 1 image width [12:8]
40 BApL: 1%%? 0 RW
DREREW 4 %%, S1_WTH Bit [1:0] W#FEE AN 0.
XAKUE D IR R E
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REG[A3h] Source 1 Window Upper-Left corner X-coordinates 0 (S1 X0)

Bit Description Default Access
70 Source 1 Window Upper-Left corner X-coordinates [7:0] 0 RW
I fF s Source 1 g/ EFgRY X AR
REG[A4h] Source 1 Window Upper-Left corner X-coordinates 1 (S1 X1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 1 Window Upper-Left corner X-coordinates [12:8] 0 RW
I fF s Source 1 g7 EFgRY X AR
REG[A5h] Source 1 Window Upper-Left corner Y-coordinates 0 (S1_YO0)
Bit Description Default Access
7.0 Source 1 Window Upper-Left corner Y-coordinates [7:0] 0 RW
I fF s Source 1 g/ EFIRY Y AR
REG[A6h] Source 1 Window Upper-Left corner Y-coordinates 1 (S1 Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 1 Window Upper-Left corner Y-coordinates [12:8] 0 RW
I fF s Source 1 g/ EFIRY Y JEAE.
REG[A7h] Destination memory start address 0 (DT STRO)
Bit Description Default Access
7-2 Destination memory start address [7:2] 0 RW
1-0 Fixat O 0 RO
REG[A8h] Destination memory start address 1 (DT _STR1)
Bit Description Default Access
7-0 Destination memory start address [15:8] 0 RW
REG[A9h] Destination memory start address 2 (DT STR2)
Bit Description Default Access
7-0 Destination memory start address [23:16] 0 RW
REG[AAH] Destination memory start address 3 (DT_STR3)
Bit Description Default Access
7-0 Destination memory start address [31:24] 0 RW

ZE - HEIPWAFR A HIE A BETE SRR 0 >RiF 1 B XHLN ((image_width)*(image_height)*([1|2|3]color

depth)), AASHERNL R
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REG[ABh] Destination image width 0 (DT WTHO)
Bit Description Default Access

Destination image width [7:2]

7.9 B BER. 0 RW
WAREREWE 4 ¥, DT_WTH Bit [1:0] P &B[E &M 0.
XANKUE R E R R
1-0 Fix at 0 0 RO

REG[ACh] Destination image width 1 (DT _WTH1)

Bit Description Default Access
7-5 N/A 0 RO
Destination image width [12:8]
no | B EE. 0 -
WIREREL 4 #Fk. DT_WTH Bit [1:0] A %N 0.
XABUE Y ERERAE

REG[ADhN] Destination Window Upper-Left corner X-coordinates 0 (DT XO0)
Bit Description Default Access

7-0 Destination Window Upper-Left corner X-coordinates [7:0] 0 RW

REG[AEh] Destination Window Upper-Left corner X-coordinates 1 (DT X1)

Bit Description Default Access
7-5 NA 0 RO
4-0 Destination Window Upper-Left corner X-coordinates [12:8] 0 RW

REG[AFh] 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 RW

REG[BOh] Destination Window Upper-Left corner Y-coordinates 1 (DT Y1)

Bit Description Default Access
7-5 NA 0 RO
4-0 Destination Window Upper-Left corner Y-coordinates [12:8] 0 RW

REG[B1h] BTE Window Width 0 (BTE_WTHO)
Bit Description Default Access

BTE Window Width Setting[7:0]
Bh BE

7-0 EAHUE 2 R R 0 RwW
BTE Window Width will be ignored and auto set as 8 or 16 when

BTE’s all pattern fill operation enable.
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REG[B2h] BTE Window Width 1 (BTE_ WTH1)

Bit Description Default Access
7-5 NA 0 RO
BTE Window Width Setting [12:8]
AL BER
4-0 EANEE A R 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 HIGO0)
Bit Description Default Access
BTE Window Height Setting[7:0]
B BER
7-0 EANHE 2 AR R 0 RwW
BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B4h] BTE Window Height 1 (BTE_HIG1)
Bit Description Default Access
7-5 NA 0 RO
BTE Window Height Setting [12:8]
RN &
4-0 EANHE YRR R 0 RwW
BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B5h] Alpha Blending (APB CTRL)
Bit Description Default Access
7-4 N/A 0 RO
Window Alpha Blending effect for SO & S1
ZEW 24 alpha [EIVEHEITE 0.0~1.0 i, 1M 1.0 RRMETEEANE
], J+H 0.0 Zoni24iEl] .
00h: 0
0lh: 1/32
02h: 2/32
5-0 . 0 RW
1Eh: 30/32
1Fh: 31/32
2Xh: 1
Output Effect = (SO image x (1 - alpha setting value))
+ (S1 image x alpha setting value)
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19.9 BATINFS X SPI EH|Z 7%

REG[B6h] Serial flash DMA Controller REG (DMA CTRL)

RA8876

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-1

NA

0

RO

Write Function: DMA Start Bit

A4l MPU S AN 1, JFHS EREESEH3ERN 0.

WAL TR SR 5 N RIS R, BrEAi ) DMA BRI 1l 6%
BOE BOUE AT A TE B AN 7515 o

Read Function: DMA Busy Check Bit

0: FHE.

1 ffi.

xR HATINAF ) DMA AR5 51, AR BB, I H
Ziv% € SDRAM Hf] Canvas HMEChEA &, HAIDE. BIR,
FHAE

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

Description

Default

Access

Serial Flash/ROM I/F # Select
0: H4TINAE/IROM O #ikF%.
1 BATINA/ROM 1 #k %,

RW

Serial Flash /ROM Access Mode

0: P~ i HIfE CGROM.

1: DMA X~ {4 I fE CGRAM . pattern.boot start image ¢ OSD
Thag b

RW

Serial Flash/ROM Address Mode

0: 24 bits F-hEAE .

1: 32 bits F-hEAFEL,

S A S A FH 32 bits FhEAR A, 8 AT EH AT EX4B
#r4(B7h) 45847 INAE, JF HIE L bit A 1.

A8 FH &t AT DU 253X M Sk AE 2 R E LR R R 4 32bit
HhEAR S

RW

RA8875 compatible mode

0: frifE SPI A 0 Bl 3 i P .

1: #KHE RA8875 i 0 5% 3 timing.

1E RABB75 At 5 A5 =, K4 13 B i) 17 B 2 72 A 1) T B 2%
(high->low), J H##s M2 a4 T B (high->low).
MINER, %FT Mode 0, SPI S E IEAE low.

YR ER, T Mode 3, SPI #iZ{s1E7E high.

RW
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Bit Description Default Access

CPOL  CPHA

Read Command code & behavior selection

000xb: 1x i fr4 03h. BEHGHE A Normal read # . £d 2
H xmiso i o 75k 5 H i [F) AN 75 25 5 30

010xb: 1x EEX#r4 O0Bh. A faster read # /& . % & 1 xmiso
N, RABB76 {EHuhl 5 ¥ A ZE N 8 A .

1x0xb: 1x SH#r4 1Bh. A fastest read ¥, ##i/2 i xmiso
N . RA8B876 {EMihl 5 H Al 2N 16 4% i ]

3-0 xx10b: 2x B 74 3Bh. 7E xmiso 5 xmosi B A 5 H iR A 0 RIW
N S5 EE 2N 8 AN W (Dual mode 0, m%%l
16-7).

xx11b: 2x #EHU4 BBh. il S5 A ZEL xmiso 5
xmosi i\, FHH B ARG . EHbhE S55dE 2 B3N 4
A2 EH (Dual mode 1, 53 %@ 16-8).

YE: AT serial flash # SR A b dr 4, TR A A 1) serial
flash >Rk 1E 0 i EL A 4 .

REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

TEREFAL core 5 247285, SPI Al LT SR sk v & —
AMEIL T 5E AL % 1S [SPIDR] 22 A7 4% - 24 MPU X} SPIDR iS5 A\
W, Bt AUE R Write FIFO SRiEK. 45 N\ Write FIFO #2314
I 715 . A 26 core £RE SS_ACTIVE, 7 Write FIFO
TEAWE IS N ENEdE, ol oEs 8 s A, &R S
7-0 NI R AR IR H 25 NA RW
TEAL S AR (1 (R It S BelScsidls, — B AL X s — B4l b
P T E R () B 2B R A R AR . T — A
ZikE 5 N Write FIFO 1, X2 3EUTIRM SPI 4&%, 1EA&%Him IR
2 R s . B AR A T, R 1) s 2 47 7E Read
FIFO 1. Read FIFO 5 Write FIFO /&MIXF I, & BA 16 I
FIFO, Read FIFO [\ N7 AT L2 i SPIDR £2 17 #5132 HL
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REG[B9h] SPI master Control Register (SPIMCR2)
Bit Description Default Access
7 NA 0 RO

SPI Master Interrupt enable

0: ZEferhib.

1. e,

e PR I 25 6E SPIM T AR, T84 RAB876 ANex At o iy
25 MPU, It LM A R BEIE A & SPIMSR 2247 4% 1 AR KA A
et e 15 58 il

Control Slave Select drive on which xnsfcs

5 0: nSS i xnsfcs[0] 3Kzh. 0 RW
1: nSS th xnsfcs[1] Kz,

Slave Select signal active [SS_ACTIVE]
0: AEhfE (nSS ¥ 2 high).
4 1: ZhfE (nSS ¥ low).

0 RW
£ SS_ACTIVE BCNAENERS, FIFO ¥ 2xiE kit H ol Sk S 44y
TE R E RS o
£ FEIATE SS_ACTIVE sh{ERf, ANEH X CPOL/ICPHA ¥ ¢ .
Mask interrupt for FIFO overflow error [OVFIRQMSK]
3 0: APk 1 RW
1: Filo
Mask interrupt for while Tx FIFO empty & SPI engine/FSM idle
5 [EMTIRQMSK] 1 RW
0: ABEiiz
1: Filo
SPI operation mode
E 5 DMA B4 CGROM i, SPI A 32 #F mode 0 5 mode 3.
mode | Sio0 potarity bit | Clock Phase bit
1:0 ock Polarity bi oc ase bi 0 RW
0 0 0
1 0 1
2 1 0
3 1 1

e At CPOL=0, SCK iR RN1EN N 0.
o For CPHA=0, #¥EEMRK FT 2 (low->high), J H#3E & 7E K &2 (high->low) 381k
o For CPHA=1, Ul RAEHEN T4 (high->low), I HEHE R E L&A (low->high).

e AtCPOL=1 , SCK #xRHEAsIER N 1(55 CPOL=0 x1H).
o For CPHA=0, ¥ &7EH2 1 T FH 4L (high->low), I H ¥R 278 L %248 4k (low->high).
o For CPHA=1, ¥l e T4 (low->high), I H ¥R & 78 F %2 (high->low) 284, .
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ook CPOL=0 LA UL rygrurure
CROL = 1 B A T I O O N A O A O

S B [~
Clock®# i1z ysydaysyel7 180

CPHA =0 S0OI S ] 2 p 44 ¢ :
=00 S 7 T T

Clock # T e (T YTy e Ye 7 rey
CPHA=1 <[ 3 3 7
sho N S R ED S RS NG

B 19-7

% 19-2: SPI MODES

SPI MODE CPOL CPHA
0 0 0
1 0 1
2 1 0
3 1 1

REG[BAh] SPI master Status Register (SPIMSR)

Bit

Description

Default

Access

Tx FIFO empty flag
0: &= (not empty).
1. &% (empty).

RO

Tx FIFO full flag
0: K¥ (not full).
1. & (full),

RO

Rx FIFO empty flag
0: &% (not empty).
1. 2% (empty).

RO

Rx FIFO full flag
0: K¥ (not full).
1 3 (full).

RO

1: Overflow interrupt flag
ERR RS U

RW

1: Tx FIFO empty & SPI engine/FSM idle interrupt flag

5 1 R RIEERILHE

RW

1-0

NA

RO
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REG[BBh] SPI Clock period (SPI_DIVSOR)

Bit Description Default Access
SPI Clock period
o | B RGOSR SPIREE F B LI E IE 6. 2 W
- Fcore L.
Fook /(lelsor +1)x 2

REG[BCh] Serial flash DMA Source Starting Address 0 (DMA SSTRO)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [7:0]
7-0

BEEF 7 asas e SR Y ITAPA N fFAYAZIE address [7:0]. 0 RW
LR E ORI B SCIE RS an ik

REG[BDh] Serial flash DMA Source Starting Address 1 (DMA SSTR1)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [15:8]
7-0 S e s e SR Y IBREANFERYfirkl address[15:8]. 0 RW
ELPESE E R BT e an sk .

REG[BEh] Serial flash DMA Source Starting Address 2 (DMA_SSTR2)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [23:16]
7-0

BEEFFEsa E SR Y ITRPA N FAY(LEE address[23:16]. 0 RW
LT R E S an bk .

REG[BFh] Serial flash DMA Source Starting Address 3 (DMA SSTR3)
Bit Description

Default Access
Serial flash DMA Source START ADDRESS [31:24]
7-0 I fr e acE SR Y IREANfFRYfrEE address[31:24]. 0 RW
FLETR E RUE F SRR AR sl

REG[COh] DMA Destination Window Upper-Left corner X-coordinates 0 (DMA_DXO0)
Bit Description

Default Access

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)

7.0 L2217 4% € L DMA [FJEE B (Canvas) b H % H 4 Eff X[7:0]. 0
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

PLEE A7 4% 52 3L SDRAM [ H ¥ P A7 Hhik[7:2] o

RW
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REG[C1h] DMA Destination Window Upper-Left corner X-coordinates 1 (DMA DX1)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
2.0 A7 2% X DMA R (Canvas) - H I O A Ef X[12:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
A7 45 € L SDRAM I H I A FEtuk [15:8].
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)
20 27 8% € X DMA KK (Canvas) L HRE O B Y[7:0]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
L A74% € L SDRAM [ H 111 4 A7 hik[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)
7.0 2217 4% % X DMA )R (Canvas) b H % 114 E £ Y[12:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
ILZ%A7 75 2 X SDRAM [ H ¥ Py fE ik [31:24]
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)
X H 58 FE[7:0] .
7.0 DMA [X B 58 Z[7:0] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA £ 454 H[7:0].
REG[C7h] DMA Block Width 1 (DMAW WTH1)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
X 55 81,
2.0 DMA [X 3t %5 £ [15:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA 5%t H[15:8].
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REG[C8h] DMA Block Height 0 (DMAW HIGHO)
Bit Description

RA8876

Character/Graphic TFT LCD Controller

Default Access

When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
2.0 DMA X i B [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)
20 DMA [X 35 EE[15:8]

0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &% H[31:24].

REG[CAh] DMA Source Picture Width 0(DMA_SWTHO)
Bit Description

Default Access
7.0 DMA Source Picture Width [7:0] 0 RW
B BER
REG[CBh] DMA Source Picture Width 0(DMA_ SWTH1)
Bit Description

Default Access
4-0 DMA Source Picture Width [12:8] 0 RW

Source serial flash ROM

SDRAM

" (DM&_DY, DMA_DX): physical address

(DMA_SSTR)

e DA TFaRA M)

Linear mode

Source serial flash ROM

SDRAM

{Canvas)
(DMA_SSTR)

A,
< (PMA_TELM, (DMA,_D, DMA_DX)

A

%(DMA_TFBIZ) m
S >

la- - - (OM&_SATH) _ |

Block mode

& 19-8 : DMA Linear and Block Mode
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19.10 ICF5|E

REG[CCh] Character Control Register 0 (CCRO0)
Bit Description Default Access

Character source selection
00: P CGROM A7 K5 .
7:6 01: 4}k CGROM NFFFKE (FRIBINAF). 0 RW
10: & E 74

11: NA.

Character Height Setting for external CGROM & user-defined
Character

00b : 16; ex. 8x16/16x16 /A% % x 16,

0lb: 24; ex. 12x24 [ 24x24 [RZ%55 x 24.

10b : 32; ex. 16x32/32x32 /A% % x 32,

2

1. S B SCERF I B FE R S % A, 4 R< 8000h I
NAT, WEN 8/12/16. *F-i>=8000h N T, WA
16/24/32.

2. WM NAF 7R ELANSE LN, JFHRE GT
Font ROM (CEh, CFh) HH<2247 8% .

3. W8 CGROM S HF 8x16 / 12x24 / 16x32.

3-2 NA 0 RO

Character Selection for internal CGROM

1 FNCRO B7 =0 5 B6 =0, ¥ ZIEFHN i CGROM [FFF4H,
I H A # CGROM & 1 ISO/IEC 8859-1,2,4,5, AJ LASZHFg
1-0 e R 3 R R 2R () 5 0 RW
00b : ISO/IEC 8859-1.
01b : ISO/IEC 8859-2.
10b : ISO/IEC 8859-4.
11b : ISO/IEC 8859-5.

5-4

REG[CDh] Character Control Register 1 (CCR1)
Bit Description Default Access

Full Alignment Selection Bit

0: 4Xi5F4ERe.

1: XFFERE.
BRI, RORTFR R ES R T EER 12, WA
AR FAF 9 BN T EEE T A . 12 IR aml & Bon N
1/2 B, 1 A 4 d s v A ) 0 5

Chroma keying enable on Text input

6 0: FrH%EE 0 = BoR Nk ERET. 0 RwW
1: FREEHE 0 2 B NKE (Canvas)
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Bit Description Default Access

5 NA 0 RO

Character Rotation
0 : Normal

LFIT MBI ARG N EFT
1: Wimtgr 90 JZ, JFHEERE.

FIT M BB TR G N E A

(X% E VDIR A 1).
BN F LA S, AT E RN, EHE TR
RS GEAE 21K core_busy Heffi & /& 75 i AT ik .
Character width enlargement factor
00b : X1
3-2 01b : X2 0 RW
10b: X3
11b: X4
Character height enlargement factor
00b : X1
1-0 0lb: X2 0 RW
10b : X3
11b: X4

REG[CEh] GT Character ROM Select (GTENT SEL)
Bit Description Default Access

GT Serial Character ROM Select
000b: GT21L16T1W

001b: GT30L16U2W

7.5 010b: GT30L24T3Y 0 RW
011b: GT30L24M1Z
100b: GT30L32S4W
101b: GT20L24F6Y
110b: GT21L24S1W

4-0 N/A 0 RO

REG[CFh] GT Character ROM Control register (GTENT CR)
Bit Description Default Access

Character sets

Xf T € K8 CGROM, w77 30 305 7 20ab AU 0 B o
a. Single byte character code for following character sets:
7-3 00100b: ASCII only (00h-1Fh, 80-FFh will send “blank space”) 0 RW
10001b: 1ISO-8859-1 + ASCII code
10010b: 1SO-8859-2 + ASCII code
10011b: 1ISO-8859-3 + ASCII code
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Bit Description

10100b: ISO-8859-4 + ASCII code

10101b: ISO-8859-5 + ASCII code

10110b: ISO-8859-7 + ASCII code

10111b: ISO-8859-8 + ASCII code

11000b: ISO-8859-9 + ASCII code

11001b: ISO-8859-10 + ASCII code

11010b: 1SO-8859-11 + ASCII code

11011b: ISO-8859-13 + ASCII code

11100b: 1SO-8859-14 + ASCII code

11101b: ISO-8859-15 + ASCII code

11110b: 1SO-8859-16 + ASCII code

b. Two byte character code for following character sets:
00000b: GB2312

00001b: GB12345/GB18030

00010b: BIG5

00011b: UNICODE

00101b: UNI-Japanese

00110b: JIS0208

00111b: Latin / Greek / Cyrillic / Arabic / Thai / Hebrew

J£: Uk bits ¥ & A2 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) H8A4 55— 4nR4E 80h LAN, H4
Hidl A ASCII SRALHE

2 N/A 0
GT Character width setting

00b: s T-[H E 5E FE P RF 2, AP e FE R m B —F . Ex.
ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese,
JIS0208, Thai.

Others: DL R4 EAAETE 745 ASCII, Latin, Greek,
Cyrillic & Arabic.

Default Access

RO

1-0

Relationship of Character sets & GT Character width as following:

Char. set

Width

ASCII Code/
ISO-8859-x
(00100b /1xxxxb)

Latin / Greek /
Cyrillic
(00111b)

Arabic
(00111b)

Others

00b

I 5 98 P

I#1 5E T S

NA

I 9
(auto set by chip)

01b

Arial &5

A5

K A A

NA

10b

Roman AN 58

NA

1% B A5

NA

11b

Bold

NA

NA

NA
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REG[DOh] Character Line gap Setting Register (FLDR)
Bit Description Default Access
7-5 NA 0 RO
Character Line gap Setting

BT FAFATER, MM N TFROE R WA gN 2B —17. (B
4-0 {5 2) 0 RW
ITEERIEE LA S EOGAF A e N
AT A2 5 PR IBOR T REIES) .

Active Window
IR

Character Line gap

R[A I[O‘

Bl 19-9: Character Line Gap

REG[D1h] Character to Character Space Setting Register (F2FSSR)
Bit Description Default Access

7-6 NA 0 RW

Character to Character Space Setting
00h : 0 pixel
01h: 1 pixel
02h : 2 pixels
50 <P
3Fh : 63 pixels
TR ) R 2 ST R
= LD REAR & 5 T ROES)

Active Window — [+~ Character to Character Space

RAI O

19-10: Character to Character Space
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REG[D2h] Foreground Color Register - Red (FGCR)

Bit Description Default Access
Foreground Color - Red; for draw, text or color expansion
20 256 4, 7‘7&[:,72:7(?%&5’] B|t.[7.5] FER RW
65K o, NILZEAFARI Bit[7:3].
16.7M 1, ALZEA745 1) Bit[7:0].
REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
K TSR Bit[7:
2.0 256 ft, jjlkt;ﬁﬁ%ﬁﬁ’] Bit[7:5]. FER RW
65K {1, NILZEAFARI Bit[7:2].
16.7M i, AILZEA745 1) Bit[7:0].
REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access
Foreground Color - Blue; for draw, text or color expansion
K A SR Bit[7:
2.0 256 {1, jjlktﬁ:i’?%ﬁm Bit[7:6]. FER RW
65K £, NILZEAFARI Bit[7:3].
16.7M i, AILZEA745 1) Bit[7:0].
REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 1, NULGEAFERI Bit[7:5].

65K 1, N4 Bit[7:3].

7-0 16.7M &, AULLZAFAE Bit[7:0]. 00h RW
e LWHE R COGEYR SR L, A ERCE S HT R G R,
5 0 UG B - H 25 f2 ARG St 7 TR i 7 N, 78 BTE DIiE
JRIA], AT BAH FE

REG[D6h] Background Color Register - Green (BGCG)
Bit Description Default Access

Background Color - Green; for Text or color expansion
256 4, AULGZAEEE ) Bit[7:5].

65K &, AULZEAFAR T Bit[7:2].

7-0 16.7M i, AULLEAFE5 11 Bit[7:0]. 00h RW
L W SR EIENRE B R L A ERCE SRR M FERE,
5 R B - 2 BLRT ST TR T 7R, 76 BTE DI
JRIA], AN]SR [AE
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REG[D7h] Background Color Register - Blue (BGCB)

Bit

Description

Default

Access

7-0

Background Color - Blue; for Text or color expansion

256 4, AULLEAEAR T Bit[7:6].

65K ff, SNILZAT i Bit[7:3].

16.7M €1, AILLEAF A% 1) Bit[7:0].

o T R EUE YR TSR, A ERE ST R AR E,
5 0 UG BT 2 2 U st 7T i 7 N, 7E BTE DI
JRIE],  ANA]BAH [EE .

00h

RW

REG[D8h] — REG[DAh] : RESERVED

Bit

Description

Default

Access

7-0

NA

0

RO

REG[DBh] CGRAM Start Address 0 (CGRAM_STRO)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [7:0]
{8138 58 U A3 A R Uk

i I 2 R (Canvas) (€ K5 A CGRAM I,
It HAEH CGRAM bk 22 47 25 KA CGRAM ) EE -

RW

REG[DCh] CGRAM Start Address 1 (CGRAM_STR1)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [15:8]

8 25 78 SR A A b

i & i R R (Canvas) € K4 AN CGRAM 1%,
I HAE F CGRAM [¥y bk 28 47 5 K YT CGRAM (154 .

RW

REG[DDh] CGRAM Start Address 2 (CGRAM STR2)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [23:16]
18138 58 SCFAF 23 A U

I L R (Canvas) [3CE KA CGRAM i3,
I+ H A CGRAM [1JHhtik 2% 47 25 KA CGRAM [ Ef .

RW

REG[DEh] CGRAM Start Address 3 (CGRAM_STR3)

Bit

Description

Default

Access

7-0

CGRAM START ADDRESS [31:24]

SR SR TR i

1 & 625 IR (Canvas) HI3EE KN CGRAM K%,
I HALH CGRAM [ HuhE 2247 43 KA CGRAM (%4 .

RW

o g WU SR SUR M ME, e, ATEE. EEE. AT WRG. BRI ARE, A

F L 5E core_busy (fontwr_busy) IRAELE low.
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19.11 REIREHEEHZTH

REG[DFh] Power Management register (PMU)
Bit Description Default Access

Enter Power saving state

0: A 2m 2 A i
1 e R

7

A =PI T DL R A g
7 HMERH IRTE  BEAAE  BRneE 0 RW
XFIXAS bit 5 0 A AP AEER AR, 72 RGME S I bit A4 i
N0, FERGARTEEIER, B bit 58 1. MPU 254 £
o SaRE NN WAy WA R E -2 <= P 2 E AT Y gl A AR S i
EORA AT 2547 bit [1] (power saving) KAGE RSt 75 EL & R 5
PR e .

6-2 NA 0 RO

Power saving Mode definition
00: NA
01: LBz
1.0 CCLK & PCLK £xf% 1k, MCLK #4iff i MPLL $24t. 3 RW
10: MRARAE K

CCLK & PCLK 41k, MCLK IlJHi OSC #li 42 4t,
11: MEAR AR

AR S PLL #8215 1k

19.12 SDRAM =i Z2HF R

REG[EOh] SDRAM attribute register (SDRAR)
Bit Description Default Access

SDRAM Power Saving type
7 0: 4T power down iy 4 AHE NS HLARE . 0 RW
1. AT self refresh 74 LUE N IR
SDRAM memory type (sdr_type)

6 Ob: SDR SDRAM 0 RW
1b: mobile SDR SDRAM

SDRAM Bank number (sdr_bank)
5 Ob: 2 banks (column itk K/ H 32 HF 256 words) 1 RW
1b: 4 banks

SDRAM Row addressing (sdr_row)
00b: 2K (A0-A10)

01b: 4K (AO-Al1l1)

1Xb: 8K (A0-A12)

4-3
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Bit Description Default Access

SDRAM Column addressing (sdr_col)
000b: 256 (A0-A7)

001b: 512 (A0-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, All)

1XXb: 4096 (A0-A9, A11-A12)

2-0

Reference setting:

16Mb, 2MB, 1Mx16: 0x00; bank no: 2, row size: 2048, col size: 256
32Mb, 4MB, 2Mx16: 0x08; bank no: 2, row size: 4096, col size: 256
64Mb, 8MB, 4Mx16: 0x28; bank no: 4, row size: 4096, col size: 256
128Mb, 16MB, 8Mx16: 0x29; bank no: 4, row size: 4096, col size: 512
256Mb, 32MB, 16Mx16: 0x31; bank no: 4, row size: 8192, col size: 512
512Mb, 64MB, 32Mx16: 0x32; bank no: 4, row size: 8192, col size: 1024

REG[E1h] SDRAM mode register & extended mode register (SDRMD)
Bit Description Default Access

Partial-Array Self Refresh (sdr_pasr)
*Only for mobile SDR SDRAM

000b: Full array

001b: Half array (1/2)

010b: Quarter array (1/4)

011b: &%

100b: f#§

101b: One-eighth array (1/8)

110b: One-sixteenth array (1/16)

111b: R

To select the driver strength of the DQ outputs (sdr_drv)
*Only for mobile SDR SDRAM

00b: Full-strength driver

01b: Half-strength driver

10b: Quarter-strength driver

7-5

4-3

11b: One eighth-strength driver

SDRAM CAS latency (sdr-caslat)
2-0 010b: 2 SDRAM clock 03h RW
011b: 3 SDRAM clock

Other: f&F
*2# . This register was locked after sdr_initdone bit was set as 1.
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REG[E2h] SDRAM auto refresh interval (SDR_REF ITVLO)
Bit Description Default Access

Refresh interval (Low byte)

SDRAM Wi E B RIFTE [a], B SDRAM Sl it-44 .

oo N B SR FE BE 22 59 0000, SDRAM BITRIETH S wiates.
PR R IS ]2 HE 4 SDRAM’s Refresh )8 A#IA& 5 row size
7-0 SehsE . 00h RW
Ex. % SDRAM #i% & 100MHz, SDRAM HIKI#TE# Tref &
64ms, I H. row size 4 8192, H4 P HBRIH 18] N %5 /N T
64e-3 / 8192 * 100e6 ~= 781 = 30Dh, [K It ZE472[E2h][E3N]
A2 BCE 30Dh

REG[E3h] SDRAM auto refresh interval (SDR_REF ITVL1)
Bit Description Default Access

Refresh interval (High byte)
7-0 SDRAM W38 A kil ], B SDRAM Al T4 00h RwW
oo 0 B SR 23 5 N 0000h, SDRAM B FhRIHT R &2k 6e .

REG[E4h] SDRAM Control register (SDRCR)
Bit Description Default Access

Length to break a burst transfer

00: 256
7-6 01: 128 0 RW
10: 64
11: 32
S I bit PVHEEEE S O 0 RW

XMCKE pin state

N H BT XMCKE 51 IR o

0: SDR WS 4E e .

1: SDR WA GE.

Report warning condition

0: ZERE IR B E 5 T .

1: BREE S HERF

el R S N AR b BE R SDRAM s Kl (FTRe 2 i

° B K ML hE % 2 512bytes) =2 i W] A7 XY Y5 ] B 1 ° R
SDRAM %5 BRAN_EMUSE B e, 84 5 SR e
fd I8 PT DA IR AL R E o XN AR AT L T R XA
bit 7y 0 KiER .
SDRAM timing parameter register enable
5 (SDR_PARAMEN) 0 RW

0: Z4fE SDRAM IS E 17 5%
1: ¥ SDRAM I JF S5 758,
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Bit Description Default Access
SDRAM enter power saving mode (sdr_psaving)
1 0 #| 1 AR Bt N HL AR 2. 0 RW
1 3 0 Akt il i 45 rE AR
Start SDRAM initialization procedure (sdr_initdone)
0 3| 1 ¥ 2 AT SDRAM HILAFE ST
0 UL RIx SDRAM C&vaa 4k It Bl L AF I T . 0 RW
—H¥E 15, SLEmESAHO.
1 3] 0 AL AN TR B & )R
w+ %) SDRAM RfFFEE77a% R SDR_PARAMEN (REG[E4], b2) #H 1 RE .
REG[EOh] SDRAM timing parameter 1
Bit Description Default Access
7 NA 0 RO
6 NA 0 RW
5 NA 0 RW
4 NA 0 RW
3.0 tMRD : Load Mode fiv4 % Active 5t Refresh 4 ffH[a]. ) RW
00h — OFh: 1 ~ 16 SDRAM 4.
REG[E1h] SDRAM timing parameter 2
Bit Description Default Access
: BB JE B
00h — OFh: 1 ~ 16 SDRAM clock,
30 tXSR : Bk SELF REFRESH-to-ACTIVE command. 2 RW
00h — OFh: 1 ~ 16 SDRAM #i %,
REG[E2h] SDRAM timing parameter 3
Bit Description Default Access
24 tRP : PRECHARGE iy 4[] il B} [A] (15/20ns) » 5 RW
00h — OFh: 1 ~ 16 SDRAM 4.
3.0 tWR : Time of WRITE recovery time. 0 RW
00h — OFh: 1 ~ 16 SDRAM 4.
REG[E3h] SDRAM timing parameter 4
Bit Description Default Access
24 tRCD : ACTIVE-to-READ 5 WRITE [ ZEIR T [d] . 5 RW
00h — OFh: 1 ~ 16 SDRAM 4.
3-0 tRAS : Time of ACTIVE-to-PRECHARGE., 6 RW

00h — OFh: 1 ~ 16 SDRAM #i#% ,
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19.13 FEIIC BHF%H
REGI[E5h] IIC Master Clock Pre-scale Register 0 (ICMCPRO)
Bit Description Default Access
70 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 (IICMTXR)
Bit Description Default Access
7-0 IIC Master Transmit [7:0] 0 RW
REGJ[ES8h] IIC Master Receiver Register (ICMRXR)
Bit Description Default Access
7-0 IIC Master Receiver [7:0] 0 RW
REG[ESh] IIC Master Command Register (ICMCMDR)
Bit Description Default Access
START
7 FPAE(E )R %A, IF B B 3his k. 0 RW
2 BUZA bit KN 0.
STOP
6 FEAE IR, SE B S A E R . 0 RW
ZE IGXA bit 7Kz 0.
READ(READ and WRITE can’t be used simultaneously)
S M slave S5, I H LA 24 BEAF E 2 5 - 0 RW
2 BLGEAS bit /Ky 0.
WRITE(READ and WRITE can’t be used simultaneously)
4 Xf Slave fit'5 N, I H UL 2 i1 B 2his k. 0 RW
2 BLGEA bit sk 0.
ACKNOWLEDGE
1 1IC master B2 EH AT o
3 0 : Sent ACK. 0 RW
1: Sent NACK.
YE 1 EHGXAN bit K 0.
2-1 NA 0 RO
Noise Filter
0 0 :.2%RE. 0 RW
1: he.
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REG[EAN] IIC Master Status Register (ICMSTUR)
Bit Description Default Access

Received acknowledge from slave

7 0 : Acknowledge #2131, 0 RO
1: %4 Acknowledge %%,
IIC Bus is Busy
6 0: WEMRA, £ STOP {E5#AIE]N, B bit 4 0. 0 RO
1: RS, 7€ START (5 58 mINEIRT, 1k bit 7y 1.
5-2 NA 0 RO

Transfer in progress
1 0: 4&%m 5 B - 0 RO
1 Y5 AR T .

Arbitration lost

2 RA8876 %2 arbitration I, XA~ bit 2%k 1. Arbitration 2%
REWPIROLA:

—> STOP (E5# Wil 2], (HE2IHEAHER, M RA8876 (1)
master <3x3}) SDA A4 high, {H2&H &1 master 24 SDA IR
low,

19.14 GPl 5 GPO Z%8

REG[FOh] GPIO-A direction (GPIOAD)
Bit Description Default Access

General Purpose 1/O, Port A
GPIO-A_dir[7:0] : General Purpose I/O direction control

7-0 FFh RW
0: Hth.
1 KN

REG[F1h] GPIO-A (GPIOA)

Bit Description Default Access
General Purpose I/O, Port A
Only available in parallel 8-bits MPU I/F & serial MPU I/F

7.0 For Write, Port A’s General Purpose Output NA RW

GPO-A[7:0] : A syl A, 5 DB[15:8]3L 55| JAl.
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A s 5@ F 5 N, 5 DB[15:8]3L =5 i,
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REG[F2h] GPIO-B (GPIOB)

Bit

Description

Default

Access

7-5

NA

NA

NA

For Write. Port B’s General Purpose Output
i H 0 5 KOUTIO]3L = 5] .

For Read, Port B’s General Purpose Input
i N 5 KIN[O]L =25

NA

RwW

3-0

For Read, Port B’s General Purpose Input
XA bit 2 Ry, RAAMHESRT EEmEN.
{XAO0, XnWR, XnRD, XnCS}

NA

REG[F3h] GPIO-C direction (GPIOCD)

Bit

Description

Default

Access

7-0

General Purpose 1/O, Port C

GPIO-C_dir[7:0] : General Purpose I/O direction control
0: Hth.

1 HiN.

FFh

RW

REG[F4h] GPIO-C (GPIOC)

Bit

Description

Default

Access

7-0

General Purpose 1/O, Port C

GPIO-C[7] & GPIO_C[4:0] : General Purpose Input / Output
5 {XPWMO, XnSFCS1, XnSFCS0, XMISO, XMOSI, XSCK} 3t
=5 1.

GPIO e A TEH S Th REMZE REMS A Ref ] .

(ex. PWM, SPI master disabled).

*** GPIO_C[6:5] ATz,

NA

RW

REG[F5h] GPIO-D direction (GPIODD)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port D

GPIO-D_dir[7:0] : General Purpose I/O direction control
0: Hth.

1 N

FFh

RW

REG[F6h] GPIO-D (GPIOD)

Bit

Description

Default

Access

7-0

General Purpose I/O, Port D

Only available on digital display package type
GPIO-D[7:0] : General Purpose Input/Output
5 PDAT[18, 2, 17, 16, 9, 8, 1, 0]3L 55| .

NA

RW
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REG[F7h] GPIO-E direction (GPIOED)
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Bit Description Default | Access
General Purpose I/O, Port E
7.0 GPIO-E_dir[7:0] : General Purpose I/O direction control FFh RW
0: Hith.
1 Mo
REG[F8h] GPIO-E (GPIOE)
Bit Description Default Access
General Purpose /O, Port E
7.0 Only available on digital display package type NA RW
GPIO-E[7:0] : General Purpose Input/Output.
5 XPDAT[12, 11, 10, 7, 6, 5, 4, 3|3 Z 5| .
REG[F9h] GPIO-F direction (GPIOFD)
Bit Description Default | Access
General Purpose /O, Port F
7.0 GPIO-F_dir[7:0] : General Purpose I/O direction control FEh RW
0: Hth.
1 N
REG[FAh] GPIO-F (GPIOF)
Bit Description Default Access
General Purpose I/O, Port F
7.0 Only available on digital display package type NA RW
GPIO-F[7:0] : General Purpose Input/Output.
5 XPDAT[23, 22, 21, 20, 19, 15, 14, 13]3L = 5| i,
19.15 BEEHIZFE
REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access
=)
7 {%EE'? ‘ 0 0
WA 0.
Long Key Enable Bit
6 1: #he, KAz KSCR2 bitd-2 BE . 0 RW
0: #fk.
Short Key de-bounce Times
TR BT Bk 1A, DL key-scan $94H A3
5.4 | 00b:4 0 RW
0lb:8
10b: 16
11b: 32
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Bit

Description

Default

Access

Repeatable Key enable

0: ZEReE .

1. BREE L.

ie, WURSERIALAHHL T, JE IR EEREME LT, B A
R o AT DU H B (VB s I ) LR A B b M, (H R
WA LB WHAR, S SFE AR A b, oy e
FRRASAE_E— R B bk S s 3 1 10 SRACHe S B B RE IR 4
R L e T RIS T2 DA A% B RO T I T8], - R R B 2 o I = A )
foi 3 i R B — IR W, A ZS S B TR o

RW

2-0

Row Scan Time

Period of Key scan controller to scan one row.

Teevek = _1 x 2048

SYSCLK

ROW _SCAN _Time =T,yq.

ROW _SCAN _Time =T, o« X2
ROW _SCAN _Time =T,yqx x4
ROW _SCAN _Time =T,.yqx X8
ROW _SCAN _Time =T,.,qx x16
ROW _SCAN _Time =T,yq x32
ROW _ SCAN _Time =T, x 64
ROW _SCAN _Time =T, x128

This key pad controller supports 5x5 keys. Total Key pad
scan time = Row Scan Time * 5

000:
001:
010:
011:
100:
101:
110:
111:

RwW

REG[FCh] Key-Scan Controller Register 2 (KSCR2)

Bit

Description

Default

Access

Key-Scan Wakeup Function Enable Bit
0: Key-Scan M Iy R # 25 e

“~Heo

1: Key-Scan M:lE D RE# ELRE -

R/W

Key released interrupt enable
0: T A BRI, WA A
1 HPTARRPORE , A A

RwW

NA

RO

Long Key Recognition Factor
AR KA N T [8], R B 2 Sl W] e 4% B 4 2 oA
", HEO0F 7.
LongKeyRecognitionTime
=RowScanTime x 5 x
(LongKeyRecognitionFactor + 1) x 1024

RW
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Bit Description Default Access

Numbers of Key Hit.

0: BAHEPILT

1: —Egi% F, REG[FDh]Z&H#,
1-0 2. PINMEBEWAE T, REG[FER]Z %45 —MED . 0 RO
3 =AM T, REG[FFh)ZESE 58 =My .

W SRAE I — ANV BRI (8] 9B AT T iR % N, AN
ESEE R

REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default Access

Key Strobe Data0

7.0 Ko BT EERD O 3% T o TBD RO

LEHE I — A i R) P A A T d s 4% B4k, M7 &
A% FFh.

REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default | Access

Key Strobe Datal

20 Sof N BEAY 1 WA R TBD RO

TEE I — AN SR I 1] P A AT AT e B e 4% AL, WL ZR A7 88 &
3] FFh.

REG[FFh] Key-Scan Data Register (KSDR2)

Bit Description Default Access
Key Strobe Data2

oo | MBS 2 P E. D .
PR — AN SRR 18] 9 A AR PTHZ B e b S ik, M Sefr de
[ 2] FFh,

= 19-3: Key Code Mapping Table (Normal Key)
KinO Kinl Kin2 Kin3 Kin4
KoutO 00h 01h 02h 03h 04h
Koutl 10h 11h 12h 13h 14h
Kout2 20h 21h 22h 23h 24h
Kout3 30h 31h 32h 33h 34h
Kout4 40h 41h 42h 43h 44h

7% 19-4 : Key Code Mapping Table (Long Key)

KinO Kinl Kin2 Kin3 Kin4
Kout0 80h 81h 82h 83h 84h
Koutl 90h 91h 92h 93h 94h
Kout2 AOh Alh A2h A3h Adh
Kout3 BOh Bilh B2h B3h B4h
Kout4 COh Clh C2h C3h C4h
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20. RA8876 IFHEBFRIF|R

= A1

@ : Supported, = : Not supported

GT21L16T1W supports font

RA8876
Supported Status

Remarks

15X16 dots GB12345 font

15X16 dots BIG5 basic font

15X16 dots JIS0208 basic font

The RA8876 can not support the particular fonts
which are illustrated in the 3 A-2, caused by
the designing bug from GENITOP, but this
problem could be solved through the software
modification when needed.

15X16 dots Unicode font (Japanese)

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

16 dots ASCII font (Arial)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Unicode font (Latin)

12 dots Unicode font (Greek)

12 dots Unicode font (Cyril)

16 dots Unicode font (Latin)

16 dots Unicode font (Greek)

16 dots Unicode font (Cyril)

12 dots Arabia font

12 dots Arabia extendable font

16 dots Arabia font

16 dots Arabia extendable font
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2 A- 2: Character code for JIS0208 (RA8876 can not support)
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| = = 6 \Y v 0 & X i
0135 | 0169 | 0170 | 0173 | 0206 | 0207 | 0379 | 0413 | 0414 | 3344
] 5 Ga JeE N & # = £t
3436 | 3636 | 3680 | 3847 | 4038 | 4247 | 4347 | 4935 | 4948 | 4949
El = LS =4 i # L il gl i
4974 | 5036 | 5093 | 5159 | 5229 | 5483 | 5660 | 5756 | 5847 | 5881
= i % &t i f&] #* B ER
5969 | 6232 | 6823 | 6913 | 6962 | 7967 | 8035 | 8157 | 8406 | "8503
l = = 8 ¥
8565 | 8569 | 8570 | 8573 | 8579
= A-3
RA8876
GT30L24M1Z supports font Supported Status Remarks
24X24 dots GB18030 basic font o
12X24 dots GB2312 extension font [
12X24 dots ASCII font ([
24 dots ASCII font (Arial) ([
24 dots ASCII font °
(Times New Roman)
= A-4
GT30L32S4W supports font RAB876 Remarks

Supported Status

11X12 dots GB2312 basic font

15X16 dots GB2312 basic font

24X24 dots GB2312 basic font

32X32 dots GB2312 basic font

6X12 dots GB2312 extension font

8X16 dots GB2312 extension font

8X16 dots GB2312 special font

12X24 dots GB2312 extension font

16X32 dots GB2312 extension font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12X24 dots ASCII font

16X32 dots ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)
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GT30L32S4W supports font Suppgﬁg?gtatus Remarks
16 dots ASCII font (Arial) ([
16 dots ASCII font °
(Times New Roman)
24 dots ASCII font (Arial) o
24 dots ASCII font °
(Times New Roman)
32 dots ASCII font (Arial) ([
32 dots ASCII font °
(Times New Roman)
= A-5
GT30L16U2W supports font RAB876 Remarks

Supported Status

11X12 dots Unicode font

15X16 dots Unicode font

8X16 dots Special font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Latin font (Arial)

12 dots Greek font (Arial)

12 dots Cyril font (Arial)

12 dots Arabia font (Arial)

12 dots Arabia extendable font
(Arial)

16 dots Latin font (Arial)

16 dots Greek font (Arial)

16 dots Cyril font (Arial)

16 dots Arabia font (Arial)

16 dots Arabia extendable font
(Arial)
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= A-6

GT30L24T3Y supports font Supplzﬁi?gtatus Remarks
11X12 dots GB2312 basic font —_
15X16 dots GB2312 basic font ()
24X24 dots GB2312 basic font ()
11X12 dots GB12345 basic font —
15X16 dots GB12345 basic font ([
24X24 dots GB12345 basic font o
11X12 dots BIG5 basic font —_
15X16 dots BIG5 basic font ()
24X24 dots BIG5 basic font ()
11X12 dots Unicode font —_
15X16 dots Unicode font ()
24X24 dots Unicode font o
5X7 dots ASCII font —_
7X8 dots ASCII font —_
6X12 dots ASCII font —_
8X16 dots ASCII font ()
12 dots ASCII font (Arial) —_
16 dots ASCII font (Arial) o
24 dots ASCII font (Arial) o

= A-7
GT20L24F6Y supports font RABB76 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

RA8876
Supported Status

Remarks

8X16 dots Greek font

8X16 dots Cyril font

8X16 dots Hebrew font

8X16 dots Thai font

12X24 dots Latin font

12X24 dots Greek font

12X24 dots Cyril font

16 dots Arabia font (Arial)

16 dots Latin font (Arial)

16 dots Greek font (Arial)

16 dots Cyril font (Arial)

12 dots Latin font (Arial)

12 dots Greek font (Arial)

12 dots Cyril font (Arial)

24 dots Arabia font (Arial)

8x16 1SO8859-1

8x16 1SO8859-2

8x16 ISO8859-3

8x16 ISO8859-4

8x16 ISO8859-5

8x16 ISO8859-7

8x16 ISO8859-8

8x16 1SO8859-9

8x16 1SO8859-10

8x16 1SO8859-11

8x16 1SO8859-13

8x16 1SO8859-14

8x16 1SO8859-15

8x16 1SO8859-16

5x7 1SO8859-1

5x7 1SO8859-2

5x7 1SO8859-3

5x7 1SO8859-4

5x7 1SO8859-5

5x7 1SO8859-7

5x7 1SO8859-8
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GT20L24F6Y supports font

RA8876
Supported Status

Remarks

5x7 1SO8859-9

5x7 1SO8859-10

5x7 1SO8859-11

5x7 1SO8859-13

5x7 1SO8859-14

5x7 1SO8859-15

5x7 1SO8859-16

5x10 LCM Area O

5x10 LCM Area 1

5x10 LCM Area 2

5x10 LCM Area 3

5x10 LCM Area 8

5x10 LCM Area 11

5x10 LCM Area 12

5x10 LCM Area 13

# A-8

GT21L24S1W supports font

RA8876
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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This technical document was provisionally created during development of RA8876, so there is a

possibility of differences between it and the product’s final specifications. When designing circuits
using RA8876, 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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