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1. faisr

AfysE TFT LCD #%iil %% RA8877 Mtk 15, RA8877 ;&> FF LVDS (FPD-Link) 2 I TRIMR 3% H1 8% . A% 5
e RYTHEL S, ACIDC HARME. SAThRET b, ZEf7as. B BB AIVEanig .

1.1
RABB77 JEM A FLIE (4 LCD #%i#%, AN A7 SDRAM SCHi 2 A& 512M-bit, Ay 7 0] LLERIEGS ~1
(1) 7R W AF AT PR 50T, DRIk RABBT77 $ Ak — = 800 9 1 8/16bit 5725 JF- 41 (¥ H 450 1, RABBT7 #2fit%
B BAZ G X B, Rt m i (PIP). & W FEH] 5 B e i SR L hft

1.2 RgEGATAERE

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

SDRAMK 16-bits SDRAM

Host

RAIO
RA8877

LVDS Panel I/lF

Serial

Flash
or

GT Font|

SPI master I/F

& 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. Rk
2.1 HKEEZNKX

® 1% SDRAM K/N:16Mb, 32Mb, 64Mb, 128Mb, 256Mb Bf, 512Mb
® 1 SDRAM &k x16
® L FF 16-bit SDRAM %5fE, frame buffer i K125 256MB/512MB

22 FEIRHFE

® =/ §F 8080/6800 8/16-bit 531 (MIPI DBI Type A)
B TR MPU R ME Xnwait 1155 DLEE IR
CHREEAT B, 0. 11C, 3/4-wire SPI
Xof T UG B 5 N\ SRR 5 e e 1 T e

2.3  HABEREEHERKRR

1bpp: Hff (1-bit/{§ %K)

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

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

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

B Index 2:6 (64 5| uMG & IF7wiE A JE M)
B oRGB 4:4:4:4 (4096 E5|tAME R IFHEHE M)

2.4 BrRER

® Jkiz#iHl 24bpp (RGB 8:8:8) ) LVDS #1, Jf H. 3 VESA/JEDIA #&

25 XBRBEBRREMENE

Y EF 16/18/24-bit CMOS #:1 5% 82 MIPI DPI-2
THEBR SR MR ORI 2048X2048 183 (VF ¢ SEFRIUTHIMR 2 R 2 BT pixel clock 5 (%)
QVGA: 320 x 240 x 16/18/24-bit LCD J#%:

WQVGA: 480 x 272 x 16/18/24-bit LCD J %%

VGA: 640 x 480 x 16/18/24-bit LCD 5%

WVGA: 800 x 480 x 16/18/24-bit LCD Ji %;

SVGA: 800 x 600 x 16/18/24-bit LCD Jit%:

QHD: 960 x 540 x 16/18/24-bit LCD JF%:

WSVGA: 1024 x 600 x 16/18/24-bit LCD J5# %

XGA: 1024 x 768 x 16/18/24-bit LCD J#%:

WXGA: 1280 x 768 x 16/18/24-bit LCD f# %=

WXGA: 1280 x 800 x 16/18/24-bit LCD Ji# %%

WXGA: 1366 x 768 x 16/18/24-bit LCD J# %%
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2.6 BiIhEE

AT B AT X 4 A 32X32 B Lhs
BN H
WIRE H KN R HE L LCD ZA74515 3, MiZI KK (canvas) Z247- & e AT DL SR & kAT 4 350
BCER o ST, TARE H RN SEIGALE W 0 HER A K b2 L 8 ME R A5, DA B 5 2
1N T D ARER 25 % fi o e A (RIS 7 0 e BB Bl e SO, TSR 2 1 s v Ab B
o BN
LRI EME KT LCD RN I g 0 7R 23 B Re ,  TAEAE 2507 100 W] MRS 2 (3R 5 B
i (PIP)
SCREPE A ] ] E 1, 2 SR ) g A U O R R s A e R R RN S
EAEA B KT 2 4 MR A, S E B — 2 A . B voE P AR AL B R LA K
RGBS . R LS 7Kz s 78 8 E 2 T .
® ZHIDRZEMIX
2 H R G IX DI RE SOV R T AR S R it X TE] Y] 4, SDRAM (1R /N5 48 H 3 5N G2 i XK/
KV RARGMIXEE . A2 ERRENX b, (A LA MR A R SR X, 2 R i
FR) 21 I 25 R
® HRE IR
MG P Yl s R G0 SR B RE IS, ISR N T DL PR SR P Se it AF/E SDRAM H ) i m B ds . XM DjRERRAE
Standby 5 Suspend 2 i B .
SER LN
3 EL I oR Dy Re FOE AR R b, 0TS ThRE T 7 UL S R AR ), 5 2 E R R ERERT PIP
S W AEREI o
® iiliss (Color Bar Display)
TEEA SDRAM [ L TSR AT LALUR AT I 7 R 7, BRI - #HE 30 640x480 4% -

2.7 FHLER

® TEEASNE MPU ST, Kl RAB8T7 A N i I Ak 3 28 mf LA H i 47 7E serial flash P 145 4 5 £idiE
PUE T R TIRE . XN IHRESTE IR B ST, BAE ST 58 e B i HBCE A MPU L Ih g SO FF
12 g4 . /45T

B EXIT: Bkiide4 (0Oh/FFh) -- one byte instruction
B NOP: 4 (AAh) -- one byte instruction
B EN4B: #t A 4-Byte #if54 (B7h) -- one byte instruction
B EX4B: Bk 4-Byte fimiE4 (E9h) -- one byte instruction
B STSR: R&LEIES (10h) -- two bytes instruction
B CMDW: ¥ 5 A4 (11h) -- two bytes instruction
B DATR: F#iiiig4 (12h) -- two bytes instruction
B DATW: 5 AfE4 (13h) -- two bytes instruction
B REPT: n#it#ig4 (20h) -- two bytes instruction
B ATTR: JEUE MRS (30h) -- two bytes instruction
B JUMP: BkERTE4 (80h) -- five bytes instruction
B DJINZ: ER BRI S (81h) -- five bytes instruction
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2.8

XEfeH51% (BTE)

2D BitBLT 3|

HAT MHEAE 5 5y i (4 52 1 S

77 TSR 5 P R T

mRALE T E L 8x8/16x16 15 K I EIRE

® RE&IEH] (Opacity)
1§ FH VR 4537 WA 2 mT LK 5 A RS VR AN BB i B, A% P P o o i 11 5 3B 7 HE R . 8 A EE g
SR A E SR HE RS KNG ¢, eAh, JRATAbHE sk By
B CHPERE (Chroma-keying) Theg: 23 € #) RGB B (eI A% B 12 2% I AT IR MG A AL 7
B EEEAEW (Alpha-blending): HRHE L7 45 15 € 1% B I LL 2R TR sk BME R AR GR AN SR BT
FR LGN
B EFIREEYW (Alpha-blending): R RGB %A KB G #1%, #1U0 8bitRGB, M| MSB2bit Jyaft .
29 JUf4E5E %
® UERm. £k, #hgk. MR =M. . BEALE
2.10 ZE SPIFtHE

2.10.1 JCFEThRE

M ISO/IEC 8859-1/2/4/5.8x16. 12x24. 16x32
X FFSEIE 16X16/24X24/32X32 HATF A ROM #ill1 Uni-code/BIG5/GB %5%F, SCHFME@EM 5 H
GT21L16TIW . GT30L16U2W . GT30L24T3Y. GT30L24M1Z. GT30L32S4W . GT20L24F6Y .
GT21L24S1W

TR A E CE R (8x16/12x24/16x32) H 4

X5 NS SR AR SO

SRR EKCPIOR Y X1, X2, X3, X4 55k

SCRFSCT 90 e

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

2.10.3 —f&=E SPI

%5 Motorola SPI #i#%

16 bytes VR FIFO

16 bytes 5 NIRE ) FIFO

7 Tx FIFO 52475251 H SPI T}/Rx 51 %A B i 4 % Hi v iy
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2.11 IIC /i

® |IC master interface
B AU EREY S 11O device, 5 H07E B EEE ) ) ftps g 2
B SRR (100kbps) SHLER L (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 Bx5 AL (LAUE S GPIO B3L =)
FIREFPAL 3 4 i 39
LIS & 50 S SR
S (RN 42 7
T AEBRHI AT T AT ASCHR R 42 3 88 (3 NSk B A B2 A Z5AN 2 90°)
SCF A M ) e

2.14 HHEX

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

2.15 BERRKIR

WEERTFR P AU B PLL DUIREE RS, LCD 4% 5 SDRAM A= i ]
B IR R N (XI/XO: 10-15MHz)

W OB R RGE (B KM 120MHz)

SDRAM i (& K1H 166MHz)

LCD Ji%sfa4lifiia (f K{H 100MHz)

2.16 EAL

® PRANERREFE AL
o Hffm& Rl
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Character/Graphic TFT LCD Controller

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. FERHE
3.1 RA8877 35| HE

5
T —
& E
EEEt¥o
i T
LT mzE L —_ —_
222228 FFREFEE s Se29
TENZEZZ Qoo CoCEORED RECEEEECoszd
I I ZTZ Iz EpwooocooocooCooopnpooooo oL ST
T Y Y YYAAWOEEEEEEEEEEEWOEEEEEEEcCEE
HHEHAH AR PR A AARRARAARIR > RRRREAR AL
/m w0 o ) o ") o ") \
o o o o o - - o
wonaz | 5 | = wes
was [ I Looz_capiz
HEGPIO-D[O] I vODEs
xeRI0-Dp] B3| 8 O xMCLK
FGPIO-D[E] 2| B xmMCKEXCLKE
HEPIO-D[E] [ #NMCE
XGPIO-D[E] 3 O xmap)
woozz =3 LVDS TFT LCD I/F Type 1 XMaf]
wes B 2 O xmap]
LOO3_capiz LQFP—128 2| 3 =maE)
mwss 3 CO xmapy
HTHAN [ [ #MAE)]
] m ™ 0 AMAE]
xTxzn 3| T 3 xMAF]
xTxzp [ 2| 3 =Map]
HCKN [ O xmag)
HCkP [ [ #Mapio)
avopss = T xMAA]
Avssio @@ © RA88 ? ? [ #MARE]
HTHIN 3 Q| =3 EMBAR
HTHP [ 1 #MBAM]
XTHON 3 1 wss
ATHOF [ 1520 1 woDs3
®GPIO-DE B3| B > [ #MISOAEPIOCE]
HERIO-DEE] 7| B =mosusPIoci)]
XGFIODF] O3 Date code (Year 2015, 20th week) [ xsSCKGFIDEM)]
wOD3E [ [ #nEFCSHMGRIOCHE]
WES 3 [ #nSFCSOMGPIOCE]
AKOUTDYASDAMGP OB 3| 9 1 #nINTR
HKOUTHY&POBE] 3 9| B3 xpBMSNGPI0ALR
XKOUTRYGPOBE] (| ® O #DBMA4[GPIDALR]
XKOUTEVSFOBRF] | © B 3 xpeMarcPI0AR

4
N

-
[
3 |z0
[
[

®0 [
wopze
LOOq_capiz I

wes | 8
[
[
[
[
/|10

XTESTH
vss [

ADBEYASSINASSDOXECA[S]) O3 |25

DA 33|30

0apE I
oAl |2z

oA
aaf1] 3

*nRET O3

XnCSGPIBE)
AnRDEENGRIB[] T

AKrwRERnGPIB[Z] O3 |15
woDzz O

Xl T 3

HDBO)XERCAD
HDB[)XECAM
HDBEIXECALR
HDB[IXERCALR

DB [E)NENS C SN2 CAR

XLXCLE

ATESTE

Llcl
Ll
el
Bl
el

XAniGRIB[E]) 3

XDBFMXSSCL 3

XPSOMEXT_INTR [
XDB[3
XDBE

XDB[0

XDBEFXSSDUESSDA ]
XDB[
XDB[1Z

B 3-1
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3.2 HER

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

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

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

SEATING PLANE

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

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

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

0.25 GAUGE
«(L1) »| PLANE

DETAIL F

3-2 : RA8877 Package Outline Dimensions
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4. 5IHE X

41 FFFIEEEwEO (25 FH)

3 I i

110

M fir 5 BA

XDB[15:0]

10
(8mA)

BIER L

B 2R PR T i S RA8877 I H1l 45 I A A3 .

XDB[15:8] 1] L% %€ GPIO (GPIO-A[7:0]), W2 %A ¥ & i 8080/6800
16-bitsF-H11H £ s 4k

XDB[7:0] WIRAE AT 3wz R, M 5 IR Aoy B AT I B3RS S H et
HS BT EE O R,

XAO0

A R

S 5| I A8 FH L S 6 i 20 2 A 1 T
XA0 =0, RAZIUmLE N,

XAO = 1, s iuEdR s .

XnCS

SH &6
CH P ERE, 3 F0m e RA8B8T7 N AT Hdasu=, Witk s| kel
GPI-BO J: H e 51 IRIME, 5IHIA A h Bk

XnRD
(XEN)

QAR E

ML S /& 8080 R4, BT ME XnRD i (BHUERE), (KHE-FahiE.
AL AR 2 6800 R4, MH| R ME XEN A (BLRE(ES), mis Panfk.
R AR e R AT R, A LS GPI-B1, Jf H TS
1 P AR

M % pull-high HLFH.

XNWR
(XRNW)

BANEE

AL IR AR 12 8080 R4, LTI XnWR (B S5 AN), K- F3h1E.
AL B FE 2 6800 K51, MCH| RO XRaW (Bl SEBUS ), BREL
B P AE, BN RARESEEE .

QSR P R R R AT R, A 5 K 2 O GPI-B2.

Py A b P

XnINTR

(8mA)

H T = i
AR b H AT ERS B R .

XnWAIT

(8mA)

ERfE5mH
2 XnWAIT 4 high, 78 RA8877 LUk & I AL 4B, 24 XnWAIT 4 low,
AL FR A NI N SR JE

XPS[2:0]

HIUEBAT R LR

00X: (351 E #2¥) 8080 8/16-bits X & 2845 1
01X: (%1 L 4%31) 6800 i8/16-bits FiifE MLk,
100: (H: 47 3= 9% 5%) 3-wire SPI.

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

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

RAIO TECHNOLOGY INC.
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BERA2ZB |0 Bl fir &R BH
E«.
R T A 1 1 U E O AR R, B4 XPS[O] w4 E rh i

42  BATERmED (5HFERREOLZESH)

e N 110 M fr 3R BE

XSSCL | SPI 5 IIC #Hi%

(XDBI7D) XSSCL. 3-wire. 4-wire H478 IC 2 0%,
IIC 3B/4-wireSPI BIEHAN

XSSDI i e e

XSSDA | 3-wire SPI #L1H: NC, i%i%#:3] GND.

(XDB[6]) 4-wire SPI Fit1fi: XSSDI #4745 3R HN -
IICC Ftifi: XSSDA £ 47 42 I %y Ny Hi X Ja]
3-wireSPI #dE/4-wireSP| HdE# H/1IC Slave frEiEFE

xszsSD[z) o | 3-WireSPIIIF: XSSD, 8T8 LM th X AL -
(XDBI5]) 4-wireSPI I/F: XSSDO, Hi 1748z LIt o

IIC Fiif: XICA[5], IC %% & bk bit [5].

SPI BRE/IC Slave Hiih ik
XnSCS

(XDB[4]) I XnSCS, 7 3-wire 55 4-wireSPI BT O, L3 HAZIRESE S
IIC Hifi: XICA[4], NIC 3 B bk bit [4].

. IIC §1E: 1IC Slave HihhE#
&{DCBA[[;'O‘}]) I XIICA[3:0], %E 3-wire 5 4-wire SPI 5tifi: NC, 5i#H:%] GND.
IIC FL[H: 1IC 35 % Hidik bit [3:0].

4.3 SDR SDRAM HTH (39 5]

B /o | M Az = BA
PSR 2 N (WFER)

XMCKE 10 M XTEST[0] A& PR, 15| H SDR WAESREEERITIEE .
(XCLK2) | (8MA) | sy \TESTIO] it b it 151 1 RABBTT U E5 % 2 A, I FLifs ik XMCLK
R4S SDR # .
XMCLK 10 SDR A4 b
(BMA) | 1y 25 MPLL 5% XCLK2 5.
o)
XnMCS (8mA) R
XNMRAS (82A) A4 XNMRAS. XnMCAS 5 XnMWR (45 XnMCS #57ic) 7T LU v &
o)
XnMCAS (8mA) fir At

RAIO TECHNOLOGY INC. 18/230 WWwWw.raio.com.tw
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23O /o | Ml fir 3 BA
XnMWR (BgA) fir 4

XMBA[1:0] (82 ) | BH@ank) st
XMA[L2:0] | (g, | b

XMDI[15:0] (8¥r?A) Bl 2 2

XMDQMILO] | (g o) | AR

4.4  Serial Flash B, SPI master 1 (5 5 )

BHEHW&®WE |0 W fir R B3
4EB Serial Flash/ROM SPI it Fi%#E 0
XNSECSO 10 SPI i F ik #EJ#0 {§ I {E Serial Flash/ROM 5§ SPI %% & i% 4% |
(BMA) | i 5t SPI master HAkfE, 54 I 31 T LLBEAL 7 LI GPIO (GPIO-C3),
Rk GPIO-C3 NHI NIhEE .
4hEB Serial Flash/ROM SPI i Frik#E 1
SPI it e FEI#0 i FI7E Serial Flash/ROM B¢, SPI %% & % 7% .
XnSFCSL | (g0n | * msk SPImaster HiAtfe, 15 15| AT bR ¥4k GPIO (GPIO-CA),
ERIN GPIO-C4 NI AT
IR xtest[2:1] A% T 01b A TE reset JE #i 22 H 3l pull-high.
SPI B ATHIER
XSCK 10 PSR R AT AR S, B4, Serial Flash/ROM B8 SP1 2 & {f ] .
(BMA) 1+ 4 SPI master D AEAE, 54 bk 5] I T LB JF RIA GPIO
(GPIO-CO); #kik GPIO-CO #iNIhfE.
FHARA
Single #£3{: Serial Flash/ROM 5% SPI %& B NEHE H . XF RA8877 1M & ULl
XMOSI 10 . . N . e 1 o .
(XSI00) 8mA) Dual #iz: 5] A R £ 4% 1%£#0(S100), 1tIhae R AEfE Serial flash DMA
M.
I SPI master £z #2568, A0 4 k5] AT LA RE R BRI A GPIO
(GPIO-C1); Zkik GPIO-C1 HiANIhfE.
FH N
Single #%3X: Serial Flash/ROM 1 SPI & & i i i H . %} RA8877 ifij & It i
HEIN
XMISO 10 n X " . e [ 2 ,
(XSI01) 8mA) | Dual s BESIHOAX i H fe 541 (SI01). Bbhfit HfigfE Serial flash DMA
g .
IR SPI master £z #2568, A5 4 k5] AT LA FE R BRI A GPIO
(GPIO-C2), #Rilk GPIO-C2 #i\IhfE.

RAIO TECHNOLOGY INC.
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Character/Graphic TFT LCD Controller

3

I/0

Az St BA

XPWMO

10
(8mA)

PWM fES5#H 1408k B REhE

Pull-high X 51 JAT ALERI 4R s 2R «

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

XPWM O (1% 2 U n] DAAE 2 A7 2 TR iE .

W PWM BEZERE, 4 k5] AT LLgEAE 7 #RIA GPIO (GPIO-C7), ZRiA
GPIO-C7 &% A\ Dy Re B i HAZ O Al

XPWM1
(XCLK3)

10
(8mA)

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

) XTESTI[O] A% HL P

XPWML A] DL € i A Hh AR 2 mT 48 ph A7 28 0 R o8 il IS4 Hofi
A LAFE & AR UER XPWML T56E, oscillator #i% 4 H 82 SCAN #ivi A2 5
I A A7 R ) R A -

24 XTEST[O] v A

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

RAIO TECHNOLOGY INC.
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4.6 RBEFHE 95H)

7 2 s /O | Ml A 3} BH

XKIN[O]/ o HRBUE LR GPIs GEFAEHA)

XSCL @mA) | PEEECREAGRIME), 3¢ ELEA 4 50 pull-up i
XKIN[O] 1 EF IIC master ] XSCL IhfE
XKOUT[O)/ o BRI R GPOs (GEH R 1 Output)

XSDA (8mA) AL AE S ARSI, O HLAE 10 &2 open-drain I, BENERINME
XKOUTI[0] A% IIC master [f] XSDA Ihfi
HR IR R GPIs GEREHN)
TR EAR N (BOAE), - HEA WET pull-up HLEE

o) He IR 4R B, GPOs (GE AR Output)
(BMA) | i et O, 36 FLZE 10 S open-drain (7B, M AERIE.

XKIN[4:1] |

XKOUT[3:1]

4.7 LCD Panel LVDS F1E/FPD-Link (12 5] )

23 I S (e) A A
AVDD33 P EPNISENER TN
AVSSIO P B b 3
XTXO0P A L% 1EsE, LVDS{55. Channel0
XTXON A %L 7, LVDS {55 . Channel 0
XTX1P A fEfmek IE%, LVDS {55 . Channel 1
XTX1IN A sk i, LVDS {55 . Channel 1
XTX2P A %4 IF3, LVDS {5 . Channel 2
XTX2N A i 5w, LVDS /55 . Channel 2
XTX3P A %4 [IE3G, LVDS {5 . Channel 3
XTX3N A i 5o, LVDS /55 . Channel 3
XCKP A Wil TXHZE, 4, LVDS #EAL
XCKN A B TX AR, i, LVDS #ENL
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RAIO"

4.8 HHRK. BEA5IREER (6 51H)

A 2R /O | M fir 3R BH
Crystal #y \/Clock 1 ¥\ (% L& -core clock)
Crystal Oscillator #4ji7& £ 10MHz ~ 15MHz.
Xl | 2 XTEST[0] % AR, Bhg| &2 WE Y crystal FERAE AT, Ttk 5] R
(XCLK1) RSN crystal LB, 44 AT LU RABBTT HIBIHAE S
2 XTESTIO0] ¥ A e B, Do B Sk M AN AIR 1 .
i OSC Ji% Ky 11.0592 MHz.
X0 o Crystal #yH
B A B crystal FLER S, 1 k5| SOZOE R 2 A0S crystal FLEK .
SN ES
XnRST I/OC | 37 kGl o P AR AR I B AL 5, AMTE NS 5 HEA L AU > B 256
OSC iy Ja .
AW
W pull down HiBH
XTEST[O] | IS R PR AR R M ), FERRUERRAE Lt 5| R B 2 GND.
0: PR, A EE PLL S0,
1: 2% PLL, S8R R 2 XCLKL. XCLK2. XCLK3 %A,
& MR
XTEST[2:1] | 00: FrifEREzt. )
01: 4 SPI master 5|74 (f H7E in-system-programming) .
1X: fRE.
4.9 HIFESEH
R %R 1’0 W fir 38 BH
LDO1 CAP12
LDO2_CAP12 P %%Eﬁ/'\ L[?O £
LDO3 CAP12 HRE 1uF 2 Hhi
VDD33 P 10 VDD
3.3V 10 HLiHIA
VSS P GND
IO Cell/Core #: 15 5
AVSSIO P Analog IO GND
B 10 Hhify
AVSS P Analog IO GND
R4, Core Hi i

RAIO TECHNOLOGY INC.
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5. AC/DC F¢t

5.1 B H BR
x 51: BRABEMA
Parameter Symbol Value Unit
Supply Voltage Range VbD33 -0.3~40 \%
Input Voltage Range ViN -0.3 ~ Vbp33+0.3 \%
Operation Temperature Range Torr -40 ~ 85 T
Power Dissipation Po <300 mw
Storage Temperature Tstorage -45 ~ 125 C
Soldering Temperature Tsolder 260 T
2.

1. RANZEEGIFRHR N, P A R AR TS S 1. R TR A, 20 it I 1303 b

2. SRR o PHLUN, GON FL YR N R AT REAF AR — MR KR 22, U & 5 = RA88T77 1Y) HL it [ 3

LY 2 K AT ) o
5.2 DC %k
#* 5-2: DC HMHM
Parameter Symbol Min. [Typ. |Max. [Unit [Condition
System Voltage VbD33 3.0 3.3 3.6 \%
Loading capacitor Capvad 1 - 10 uF
Operation Current loPr 60 mA [Note 3
Standby mode Istdby 30 mA |Note 3
Suspend mode Isusp 10 mA [Note 3
Sleep Mode Istp 7 mA [Note 3
Power ramp up time Tramp 3.5 35 ms |Vobsz Ramp upto 3.3V
OSC/PLL/XCKPN
Oscillator Clock Fosc 10 15 MHz (Vopsz =3.3V, Note 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time TLock 1024 OSC [Note 2
MPLL Output Clock (MCLK) Fregmeik 166 MHz |Vbpss= 3.3V
Vbp3z = 3.3V
CPLL Output Clock (CCLK) Freqcck 133 MHz |Without enable internal
1ISO-8859 font feature
Vopss = 3.3V
CPLL Output Clock (CCLK) Freqcck 120 MHz [(When enable internal
1ISO-8859 font feature
SPLL Output Clock (PCLK) Freqpcik 100 MHz [Vopss= 3.3V
LVDS Clock Output (XCKP/XCKN) Freguek 25 100 MHz |Vopss= 3.3V
Serial MPU I/F
SPI Input clock |FrQQXssck | | |50 |MHz |

Logical 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. 23/230 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
LVDS I/O
Differential output Voltage high Voh 1.475 |V Connect Ri=1000hm
Differential output Voltage low Vol 0.925 v |between TxP and TxN.
(any adjustment on CCM
Output offset voltage Vewm 1.125 |1.2 1.375 |V & CA should meet these
Output differential voltage [Vod| 0.25 10.325 |0.4 \% requirements)

#21: i/ Crystal Oscillator i )27 A5 HL 2 200

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

2
osc o N\
PLL Enable |
PLLClockow — + /N / VSN SN NSNS NSNS

'« Theck
i

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

RA8877 &% A[a| (I ThRE 7 Bt & 3 PLL, %] CPLL 774 CCLK #:ft MPU 10, BTE 5%, 2K 5|4,
- DMA 51EffH; MPLL /=42 MCLK PA$E{45 DRAM f#H; SPLL N|f=4: SCLK #&fit LCD 5H:H
AR,

6.1.1 Clock Scheme

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)
6-1

XTESTI[O] | YK PLL B A Ak 7= A F B RHIER, € XTESTI0] AR HTR n] DL %

CPLL. MPLL. SPLL NI LHIEE . WAFHE . FERHAFIER IR . B XTEST[O] Jm HL-F ik

$£ XCLK1. XCLK2. XCLK3 10 5l OHE. WAFME . BRI R BRI .

B2 R DA T 2
) Color depth = 16bpp:
Freq mcik 2 Freq cck 2 Freq scik * 1.5
) Color depth = 24bpp:

Freq mcik = Freq ccik = Freq scik * 2
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6.1.2 PLL #5E
b
Fir LML) 5] PFD ] Charge Pump || Vo) LE —-’EL“—D'—'T
PLLOINV_M J [ 2
Li{IN+1})
6
A
ABHOPLL DEHOPLL FLLON M [5:0] PLLON_K [1:0]
6-2

ST PLL Sk B3, % HE 0T LA i DL T 227748 PLLDIVM. PLLDIVN. PLLDIVK., %4 AR T

(Fi%(XPLLD,VM) Jx (xPLLDIVN +1)
XxCLK = 2xPLLDIVK

=
&
[
2

i. PLLDIVM:Oor1
i.  PLLDIVN[5:0] : 1~63 (minimum = 1)

ii. PLLDIVK[1:0] : CPLL & MPLL support 1/2/4/8. SPLL support 1/2/4/8/16/32/64/128

1. HHE PLL 25680 A B84 PLL 231,
2. 7 REG[05h] Bt REG[OAh] #5805, PLL 75245 30us fR 8] Sk e e A fay o
3. i\ OSC #i#% Fin 5 PLLDIVM D Z0454 AR 264

10MHz < Fin <15MHz
&
10MHz<— ™ 40MHz
PLLDIVM +1

4. Wb Fyco= Zpﬁ% x (PLLDIVN +1) $4%f & T2 T 250 MHz Jf FL/h T 500MHz.

i.e,

250MHz < Fvco < 500MHz
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6.2 EAfL

6.2.1 M BB S
RA8877 N T [ AN R G K e v DL RANE B A5 S (IRHESPshE) LLUARFEIEAE, AN EALE 50
/b f 256 OSC MR, A Sl N EEREAE S

e RA8877 i, MPU MiZESLHfIA status 224745 bit [1]-operation mode status bit, XA 7] LLAf &
RAB877 & i EbrHEIREIRES

AnRST

escom[ TN TULLUUUILUL

» 256 clocks — ‘

Figure 6-3: #MBEE WS T KT 256 OSC F#

[ Power ON ]

Y

Inhibit Mode

Check Statu
REG bit 1

Mormal Mode

[RASB?? operation]

Figure 6-4 : FFHLJE, {8 RA8877 BAEHKE Status REG bit 1 R
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7. EEIRAE

7.1 [EEEFE
RA8877 #& fit Jf I & % i % 11 (ex. 8080/6800 F %I {1 MPU 2 1) 5 & 47 & % uii # 11 (ex. IIC,
3-wire/4-wireSPI) . MPU #1835 H XPS[2:0] 187, £ HEAPIRAT LA R L 2 177 A H RA8877.
M7 9% 5 WA AE IR A 2 A7 28 25 (45 3. 364, MIPI DBI-2 type A K{LT IH41 345 6800 F 411
MPU #2[1.,
Et -
BT WD, A SR KRR R BN 8-bit. BIfE MPU %5y 16bit 752 antt, Wi MPU %
32 16bit, 84 ZEA7 2% B 55 FE T3 9R J& LSB (XDB[7:0])8-bit, {H& Memory Data Port (REG[04h]) 2277 8%
4ho 4l Memory Data Port (REG[04h]) Z&1F #2425 [F] i) 22 % host interface type bit (REG[01h], bit[0])
ZZ172%, 24 host interface type bit (REG[01h], bit[0]) 2247 #1325 ik 16-bits & i, A4 P A7 EHE 96 FE A 16bit
R, ERLAFAs (REG[O1h], bit[0]) 1Ak 8bit i B, T P47 44 58 5w 8-bit.

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

XPS[2:0] | Host Mode

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

101 (serial host) 4-Wire SPI

11X (serial host) I1IC

7 BN 3% E B 7 a0V )7 0% » %6 — 20 {5 "Address Write” kg E & 7 a5 i bk - N — 2 H i # “Data
Read/Write” HYESTY » iEkEHE AT LURHE E Y ERHE e SN TR 5 A BGEEL - AR BUEGT R EE 5 i E)
RS 5 SO AL - AR FERS LA & BB © MRS EREEEE 2 FRHTE Memory
Data Port (REG[04h]) » Ei{E (kA & H BN - (H2 NFERE Ak & E BN -

MR ER R —(E e - v DS E B EEARE B8 N AR R B A - JE N AL HE R & 5 BhHiE

B -

711 ZERBA

1. 5 NEAI 2247 28 bk bits 7-0.
2. NG 2REE .

7.1.2 ZAFEHER

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

713 HWEBA
RAB877 A i fi] L1 /5 12 7] LIS il UG 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]) 58 sl 1% 5 .
4. X TAEE DB ANEHE, 45385 A\ Memory Data Port #5#14x [ 5h Zin N fE ik

7.2 FHFEHN
7.2.1 P EEmEO
8080 5 6800 741 MPU £ N4k, S5 K 7-1 5K 7-2,

8080 MPU RA8877
A0 XAO
AL-A7/AL-A15]
Decoder XnCS
IORQ
XPS[2:0]
DBJ[0-7]/DB{0-15] [~ | % DB[0-7)/XDB[0-15]
RD XnRD(XEN) 00X
WR = XnWR(XRnW)
RES = XnRST
WAIT [ XnWAIT
INT [~ XnINTR

& 7-1:8080 MPU Interface

6800 MPU RA8877
A0 | XA0
| Decoder XnCS
VMA]
XPS[2:0]
DB[0-7)/DB[0- 15|~ = XDB[0-7/XDB[0-15]
EN B XnRD(XEN) 0ix
RIW = XnWR(XRnW)
RES = XnRST
WAIT [~ XnWAIT
INT |- XnINTR
B 7-2: 6800 MPU Interface

RAIO TECHNOLOGY INC.
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7.2.2 FH FE i O H

T P R R RRERT 8080 5 6800 FLIH

8080 — 8/16-bit Interface

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

«———— tcves >
XnWR, XnRD i
nWR, Xn k.

< tces >

—_ toHs [|—
tpss—>

XDB[7:0]
(Write)

<«— taccs <— lons —¥|
XDB[7:0]
(Read)

&]:7-3 : 8080 Waveform

#* 7-2:8080 MPU I/F Timing

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

' N
XEN /‘/ \\
+«— tcves ‘ >
“—tawe—>' |[—— tew——»
XRnW ><\ ><
> Tans fe——
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
tawe Address setup time 0 -- ns
tare Address hold time 10 B ns tc is one system clock period:
tose Data setup time 20 -- ns te = 1/5YS_CLK
toHe Data hold time 10 -- ns
taccs Data output access time | O 20 ns
tons Data output hold time 0 20 ns

PSRRI BN PUE B RE TR, WURAE A XnWait 77 A2 554 JE IS, 2 AL 8] (R B [ o6 250K T
5 NRGUER . W RBA ] XnWait BHLE],  F EL% R I DR RS 11, R4k & Bt e ok
SUIREHR L 4. AT 2 H K 7-6 5K 7-6 .

HAE XnCS, XnRD_EN, XnWR_RnW fi F/NELZE, 3XFER] DL/ MPU &5 RA8877 f&fi L i)THt.
R &L ERE MPU 5 RA8877, EH LMK EIWE/MNT 20cm . 53408 #E 5 F
XnCS,XnRD_EN,XnWR_RnW,XAQ fj1 -~10Kohm }&F&E[H -
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MPUS8080 Data Write Speed Limit

[

+— Min. >5xSYS_CLK —*

SYS_CLK
XAO

XnWR (XRnW) L /77/ L

XnRD (XEN) —7 i

XnCS ____1_____%J L____%_r________

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

MPU6800 Data Write Speed Limit

SYS_CLK

XAO

XnRD (XEN) r-} r-}
XnCS — L] /| I e

XnWR (XRnW) T | // // L 1
[/

‘«— Min. >5xSYS_CLK —

& 7-6 : 6800 I/F Continuous Data Write Cycle Waveform
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7.3 BATEENR
7.3.1 3-Wire SPI
MPU RA8877
T
XPS[2]
XPS[1]
XPS[0]
ZCS XDB[4] (XnSCS)
SDA [ "| xDB[5] (XSSD)
SCK XDB[7] (XSSCL)

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

RA8877HML—SPIMJE (Slave) #&Hil#, SPI ZH G IEFEL (XnSCS). SF[fEHiZ4 (XSSCL)
DA B 51 Bk N H 28 (XSSD) T4 iiff. 24XnSCS ZahER;, XSSCL & i :E 414 (Master)
FTeRsh, HIZRH8 XSSD KIfE . ISPl B TIE I, @i xf BHRH S — 7751 MSB 2 BitsT]
DAV e B A AR S50 S AR, SRRSO BHREE . Ed i fEd, XnSCS 41
T EHRFFER TR, BEENEIRG A

SPI EFRS/FRI B AR (K7-9. EI7-11), SERMERIIEE27 5 hiEd SPI ) XSSD 51, B3
ZL (Master) #EHI#R AR AL S NTOEL. 24 SPI fEJRA AL/ BORI I T, 552745 1) VOREE UM 2
RA8877 ] SPI M\J& (Slave) #%#il#iR4E XSSCL Mzh{EiERT SDA f4i%% 3% (Master) %25 .
H2HET7-8 ~ E7-10 M. XSSCL & K TIEMZ N50Mhz.
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Transfer Start Transfer End

=0 |
(AW |
XDB[4](XnSCS) :
[
1

|
|
|
|
T

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

XDB[7] (XSSCL) ‘ ‘ ‘ ‘ ‘

MSB LsB
XDBI[5](XSSD) o8Vo8 Y paVos o8
7\ 6 4 0

o 1 | stus oAt |

o
m FROM MPU TO RABS77 A0 0:COMMAND/STATUS 1:Data

I:l FROM RA8877 TO MPU WR# O:WRITE, 1:READ

K] 7-8 : Status Read on 3-Wire SPI-Bus

Transfer Start Transfer End
=L -
1\ 1 1 /1
XDB[4](XnSCS) : : : :
| | | |
L\ 1L _)
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

XDB[7] (XSSCL) ‘ ‘ ‘ ‘
XDB[5](XSSD) ‘\§§

lo o]

] FROM MPU TO RA8877 A0 0:COMMAND/STATUS 1:Data

WR# 0:WRITE, 1:READ
I:l FROM RA8877 TO MPU

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

Transfer Start Transfer End
=0 i

I
XDB[4](XnSCS)

|
|
|
|
-1

fe———-

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

MS|

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

I_l il REG_DAT/

MEM_DAT

EEE  FROMMPUTO RABST7 AO 0:COMMAND/STATUS 1:Data

WR# 0:WRITE, 1:READ
I:l FROM RA8877 TO MPU

K] 7-10 : Data Read on 3-Wire SPI-Bus
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Transfer Start Transfer End
== >

XDB[4](XnSCS)

|
|
|
L

XDB[5](XSSD) %

|_1 il |_ REG_DAT/ J
MEM_DAT
N FROM MPU TO RASS77 AO 0:COMMAND/STATUS 1:Data

WR# O0:WRITE, 1:READ

I:l FROM RA8877 TO MPU

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

DU B B T8 3-Wire SPI FHH (1B 77 136

1 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)

t4 t5

v

' S

XDBJ[7] (XSCL)

XDB[5](XSDA)

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

RAIO TECHNOLOGY INC. 35/230 WWwWw.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

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

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising _
t1 edge of SCL 1/2 t2 ns
CS hold time from rising
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-Wire SPI
MPU v RA8877
XPS[2]
{7_ XPS[1]
v
XPSI[0]
ZCSs XDB[4](XnSCS)
spl [~ XDB[5](XSSDO)
sbo XDB[6](XSSDI)
SCK XDB[7] (XSSCL)

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

4-wire SPI #2111 53-wire SP 14 AL, ME—R[F] )2 BEHME 5 7£3-wire SPI #2001, XU ) XSSD {5
SHRUIER RS S HMWE (Slave) / 3% (Master) B AUz, fE4-wire SPI #%1t1, XSSD 155 DhfE
WX~ XSSDI 5 XSDO 55 . SDIZHISPI master JRE 1 %K1 ffl; SDO MIZE K EH SPI WM&
(Slave) wnffBiftf . ST PRAMMBERL, ESHKET-14 ~ K7-17.
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Transfer Start Transfer End
Ul

I
XDB[4](XnSCS) : :
I

—

1

I_l il RG_ATI |

MEM_DAT
\. .I
XDB[5](XSSDO) \ /
. ;
“‘i FROM MPU TO RA8877
AN A0 0:COMMAND/STATUS 1:Data
I:l FROM RA8877 TO MPU WR# O:WRITE, 1:READ

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

Transfer Start Transfer End
|

[
AW |
XDB[4](XnSCS) T\: : /T
I\l T
L't
XDB[6](XSSDI) N /

L 2] .

B LSB
4

|_ REG_DAT/ J

MEM_DAT

] FrROM MPU TO RABB77
A0 0:COMMAND/STATUS 1:Data

FROM RA8877 TO MPU WR# 0:WRITE, 1:READ

7

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

XDB[4](XnSCS)

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

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

XDBJ[5](XSSDO) \ /

%  FROM MPU TO RA8877
m A0 0:COMMAND/STATUS 1:Data

I:l FROM RA8877 TO MPU WR# O0:WRITE, 1:READ

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

Transfer Start Transfer End

| |
| | |
XDB[4](XnSCS) :
|
1

|
|
|
|
——

|
|
|
T

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

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

Lo 1] "

B LSB
6 4 0
I— STUS_DAT J

A0 0:COMMAND/STATUS 1:Data
FROM RA8877 TO MPU WR# 0:WRITE, 1:READ

FROM MPU TO RA8877

7

& 7-17 : Status Read on 4-Wire SPI-Bus
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DU 7 B T4k 4-Wire SPIFE I 1 I 7 39

XDB[4](XnSCS)

¥ 2 3 4i:5:6 7 8 1 2 3 4 5 6 7 8

XDB[7] (XSCL)
XDB[6](XSDI) 4\% /

MSB

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

XDB([7] (XSCL)

4

v
>
v

S

t6

XDB[6](XSDI)

XDB[5](XSDO) <

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

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising
t1 edge of SCL 1/2t; -- ns
CS hold time from rising
ts 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
7.3.3 lCI/F
MP VDD
v RA8877
XPS[2]
XPS[1]
VDD XPS[0]
[ o™——— XDB[5](XI2CA[5))
"_:*o— XDB[4](XI2CA[4])
vbD VDD | ™——1 XDB[3|(XI2CA[3))
1KQ~10KQ _om—— xDB[2I(XI2CA[2))
™ —— xoB[1)(XI2CA[1])
,'_o o———  XDB[0](XI2CA[0])
\Y
SDA |4 »  XDB[6] (XSDA)
SCK * »  XDB[7] (XSCL)
1‘ 1" 50pF
[ICA[5:0]
BITS5 BIT4 BIT3 BIT2 BIT1 BITO
XIICA[5] | XICA[4] | XICA[3] | XICA[2] | XICA[1] | XIICA[O]

K 7-19 : The MPU Interface Diagram of 1IC
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IIC #H 1 XSSCL 5 XSSDA sk BN AR AT 4B, Ml TARUER IC B HNC L4 ET7 /M,
Jefg IIC KiSpecH & LHIME (Slave) imiihl. #76 MI/CFERA8877H 1IC device ID. # Fzk1 M
A0, REBFHIERL. MA0=1, RFER FARMEMALEIEAM: MA0=0, AMLSAREEM. FI1C I
mAE A BIMSB 6 £z (JLA7bit) 5 RA8877(¥idevice IDAHIF, RA8877H) IIC & (Slave) #iex

2.

RA8877IMICE N & (Device ID) ZFFEFAHT, € ERTELH XIICA[5:0)/XDB[5:0] K5Ehi. RA8877

A4 FREEMY, 2Ry THEaEA] - TREHE

(RSN 5 TR A R

Al A0 M WR ALATBEE. WP ER, E2%KE7-20 ~ K7-23.

6

|
|
XDB[6](XSSDA) :
|

|
|
|
|
|
|
|
| N
|
LS

1
|
)

m FROM MPU TO RA8877
I:I FROM RA8877 TO MPU

8

1 2 3 4 5 7 2 3 4 5 6 7.8 9
XDB[7](XSSCL) ': '
|
|

A0 0:COMMAND/STATUS 1:Data
WR# O0:WRITE, 1:READ
A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

o

MEM_DAT

& 7-20 : Data Write on IIC-Bus

m FROM MPU TO RA8877
I:I FROM RA8877 TO MPU

I
I
I
|
I
I
B B B B B B |
L REG_DAT/ 1 I_P_

MEM_DAT

A0 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ
A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

& 7-21 : Data Read on IIC-Bus
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START STOP
I 1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 =
XDB[7](XSSCL) | ! ’ ’ ’ ’ ’ ’ ‘ ’ ’ ‘ ’ ’ ‘ ’ ’ ’ '
I
I
MSB LSB

o o] Lo s ]

s P
1

RIS FROM MPU TO RA8877 AO 0:COMMAND/STATUS 1:Data
WR# O:WRITE, L:READ

|:| FROM RA8877 TO MPU
AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

& 7-22 : CMD Write on lIC-Bus
START SToOP

1
|
|
1
|
|

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

XDB[7](XSSCL) "‘ “ “ "‘ "‘ "‘ “ ’|‘ “ ”‘ "‘ "‘ “ “ '|‘ “‘ ”‘ "‘
LSB
XDB[6](XSSDA) _F\

faay  FROM MPU TO RABST7 AO 0:COMMAND/STATUS 1:Data

WR# O0:WRITE, 1:READ
I:l FROM RA8877 TO MPU
AJA: ACKNOWLEDGE/NOT ACKNOWLEDGE

<
]
@

[————————--—

IZJ/
77
I_

STUS_DAT

&l 7-23 : Status Read on |IC-Bus
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7 N 0 3 S R 5 | (OO 161 5 S U

‘tl 112 13

o1

XDB[7](XSCL)

XDB[B](XSDA) —

t4 t5

' S
v
»
v

XDB[7] (XSCL)

XDB[6](XSDA)

B 7-24: 1IC I/F Waveform

%< 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 __
ta edge of SCL 5 ns
Data hold time from rising
s edge of SCL 5 " ns
Data output valid from
Is falling edge of SCL 5 20 ns
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7.4 BarBIEmARR

741 AHEEBEEHL(Opacity) K ALIE (RGB)
8-bit MPU, 1bpp mode (monochrome data)

Order | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
P Pg Ps P, P3 P, P Po

Pis P14 Pis P, P11 P10 Py Ps

Pos | Pop | Poy | Py | Pig | Pig | Pi7 Pis
Pag | Pap | Pog | Pog | Poz | P | Pos | Pas
Pso Pss P37 P3s Pss P34 P33 Ps»
Pa7 | Pag | Pas | Pas | Pag | Pap | Pa | Pao

OB WN|(F-

oogg XA RS BTE GRS RIIREM ] . LI RERT I (Canvas) A2 E L 8bpp ik, JfH A REMN
MPU %1k 8bits #idli. £S5 N AMHREMIE, HEH BTE (OB RINEEY AR 21 o KA

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

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

OO [W(NF
py)
&)
L
py)
&
=)
py)
&
o
@
“
@
“o
)
w
()
us)
)
X
us)
L5
=)

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

O™ (W|N|F
Ry
"a
Ry
)
Ry
"o
Ry
'S
Ry
"o
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 | Bit13 | 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

weat E(EIhRE R PEAS BTE RV REIIRE(ER - (R HEE B &y 8bpp (%, MAEE T H ARz
% 8bits Hit} - BN LIFH & HE ABORENARERHIEROERERRIS - IBEANT  EHEFA
NF%, BRECRY RIhRe L e e A E IR 2 -

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-

oot RAThEE R IR ftey BTE IOURY RINBEMEM, (/] 15 16bpp Ml (HAERR T € IRIE Ry 16bit 4,
Hde KBS TR DS LAy R a5 R UL 16, DU @i G EIR 5 NN AE. TERES NNMFE, 5
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 | Bitl1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a Ro’ Ro® Ro® | Go’ | Go® | Go° Bo’ Bo®
2 n/a n/a n/a n/a n/a n/a n/a | nla R/’ R,® R® | G/ | Gf | G° | By B,°
3 n/a n/a n/a n/a n/a n/a n/a n/a Ry’ R,® R® | G | Gf | G B,’ B,°
4 n/a n/a n/a n/a n/a n/a n/a n/a R3’ R3® R | G’ | Gsf | G&° B3’ Bs®
5 n/a n/a n/a n/a n/a n/a n/a | nla Ry’ R4® RS | G | Gf | G | By B.°
6 n/a n/a n/a n/a n/a n/a n/a n/a Rs’ Rs® Rs® | Gs’ | Gsf | Gs° Bs’ Bs®

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

Order | Bitl5 | Bitl4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Ry’ R,® R,® G/’ G,8 G,° Bi’ [ Bi® | RZ | R® | R® | Go’ | Go® | Go® | Bo” | Be®
R37 R36 R35 G37 G36 G35 B:_:,7 836 R27 RZ6 RZS GZ7 GZ6 GZ5 BZ7 BZ6
R R Rs5 Go Gt G B BL | R/ | RS | RS | G | G | G5 | Ba | B
R, R, RS G, G G B, BS | R | R | R | Gs’ | G | Ge | Bo! | Be
Ry’ Ry,® Ri,® Gy’ Gu® Gu® | B’ | Bua® | R’ | Ri® | Rio® | Gio’ | Gic® | Gio® | Bio” | Bio®

oegg: MBS 16bpp EHEEHERIL, Br T BUE KK K&y 16bpp (iRsh, BRI T8-S TAF B 5015 5 Stk B
LL2, BABLiE AR S N A AE. E ER S mrh i B R R 75 EB0E Y 8bpp.

O | (WIN|F-
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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 WIN|F-
0
By
0
&)
)
0
&)
)
0
&)
'~
0
&
w
@
W,
g
0]
w
=3
0]
w
o
0]
w,
'~
®
w
w
®
w
)
jos}
)
g
jos}
)
)
jos)
@
()
us)
@
N
us)
@
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! Bo°
B,’ B,° B,® B, B.® B,? B.t B,° Ro’ Ro® Ro® Ro* Ro® Ro? Rot Rq°
Ry’ Rq® R.® R4 R:® Ri? Ri! R [ G/ | G | G° | Gi* | G2 | G2 | Gt | GY°
G27 Gze st G24 G23 Gzz Gzl Gzo Bz7 BZG 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 R32 R31 R3O G37 GSG GSS 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 816 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,* G2 G2 Gyt G0 B,’ B,° B,° B,* B3 B,? B,! 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 («RGB)

8-bit MPU, Index mode with opacity (aIndex 2:6)

RA8877 & T &4t OSD R TIEE, FILNEEM 4006 T IEFEM 64 MiAGEL., [FHE LN EAGE
RNAEBEREE, FEFERRSIFREH . offRREES HE

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

olon? 1 0—100%, 1 —-20/32,2-11/32,3-0

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 Go7 G()6 G()5 G()4 BO7 BO6 BO5 BO4
3

2 o a® | oo | a® | R’ | Re® | Re® | Ro*
3 G’ | Gi° | G®° | Gi* | B) | Bf | B | Bt
4 (113 0,12 0,11 (110 Rl7 Rls R15 Rl4
5 Gy’ Gy® Gy° Gy* B,’ B,® B,° B,*
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 | Bitll | 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® e 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 oz’ o Index color of pixel 2
4 n/a n/a n/a n/a n/a n/a n/a n/a O os? Index color of pixel 3
5 n/a n/a n/a n/a n/a n/a n/a n/a o o Index color of pixel 4
6 n/a n/a n/a n/a n/a n/a n/a n/a os® o2 Index color of pixel 5

olo? 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 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 o 0lo? oot o Ro’ Ro® Ro® Ro? Go’ Go® Go® Go* Bo’ Bo® Bo® Bo*
2 o 012 ot oz R/’ R,® R,° R4 G,’ G,® G,° G,* By’ B,® B,° B4
3 o3 02 ot o’ Ry’ R,° R,° R,* G,’ G,° Gy° Gy B,’ B,°® B.® B,*
4 oz? oz’ ot oz’ R3’ R3® R3° R3* Gs’ G3® Gg° Gs* B’ B3® B3° Bs*
5 G42 (X43 (X4:l OL4O R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44
6 os? oz’ ot as’ Rs’ Rs® Rs® Rs? Gs’ Gs® Gs® Gg* Bs’ Bs® Bs® Bs*
axdaouto,l 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 # il #5{# H bank interleave J75A & IAF I AMH 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 4 547 5 47 BN A7 0T L U WIAG AL, TEWIARAGE WG o & RS BT — IR X AN 478
VIR G 24 20, W1 IR R
1. %5 SDRAM HJEM:: 21798 N REG[EOh], RIEZEAF2EE XL 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 ZZ1f7#4% REG[E2h]. REG[E3H] [1Ikl#r[alk%, An#ER SDRAM Fill ¥t [A] 7 1] 9 15.6us.
. JF4fi SDRAM HJUGAbALEE, 1€ 4745 REG[E4h] bit-0 4 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 ik

DENSITY ADDRESSING [ X16
16Mb Row A0-A10
(2 banks) Column AO0-A7
32Mb Row AO0-All
(2 banks) Column AO0-A7
64Mb Row A0-A11
(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#)

i N B B S AEAEE N A a0 1bpp. 8bpp. 16bpp. 24bpp B2 A XT b B ) UG 30 .

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

Addr Bitl5 | Bit14 | Bit13 | Bit12 | Bit11l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h R,7 R, R,° G, G,° G,° B.’ B,° Ro’ Ro® Ro® Gy’ G Go® Bo’ Bo®
0002h R37 R36 R35 G37 G36 G35 B37 B36 R27 st st G27 G26 st Bz7 Bze
0004h Rs’ Rs® Rs® Gs’ G5t Gs® Bs’ Bs® R4’ R4 R4 G4’ G4°8 G,° B.’ B.°
0006h R, R/® R7° G,/ G, G B,’ B,° R’ R Re® Gg’ Ggb Gg® Bs’ Bg®
0008h Rg7 Rg6 R95 Gg7 Gg6 G95 Bg7 Bgs R37 Rgs R35 Gg7 Gge Ggs Bg7 Bae
000Ah | Ry’ R1.° Ru® Gy’ G Gu® | B’ | Bio® | Rio’ | Ric® | Rie® | Gio” | Gio® | Gic® | Bio” | Bic®
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8.2.2 16bpp Display (RGB 5:6:5 Input Data)

Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | R¢ Ro® Re® Ro* Ro3 Go’ | G® | Go® | Go* | Go® | G® | Bo’ | Bo® | Be® | Bo* | Beo®

0002h | R/ R,5 R R.* RE Gy | G | G° | G* | G | G2 | B | Bi® | B | Byt | B

0004h Ry’ R2® R2° Ry* R® Gy’ Gt | G | G | GB | G2 B,’ B,® B.® B,* B,®

0006h | R4 R3® R4 Rs* R33 Gs’ | G | Gs° | Gs* | Gs® | G2 | B’ | Bs® | Bs® | Bs* | Bg®

0008h R4’ R4® R4® Rs* R, G4’ G | GS° | G | G8 | G2 | BY B4® B4® Bs* B.®

000Ah | R/ Rs® Rs5 Rs* Rs? 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 | Bit1ll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

0000h | G¢ [ G Go* G¢® Ge®> | Got | Go® | Bo” | B | Bo® | Bo* | Bo® | Bo® | Bot | B

0002h B]_7 B]_G B15 B]_4 B]_3 Blz Bll B]_O R07 R06 RO5 RO4 RO3 RO2 Rol RO0

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

0006h | G, G.° GS G G2 G2 | Gt | G | By | Bf | B® | Ba* | B | B2 | Bt | B°

0008h 837 836 B35 B34 B33 832 Bal B30 R27 RZ6 RZS R24 RZ3 RZ2 Rzl RZO

000Ah | Ry’ R4® R4® R4 R33 R4? Rt | R | Gs7 | Gsf | G5° | Gs* | Gg® | Gg2 | Gst | G&°

8.2.4
8.2.4

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

Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 [ Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0000h o3 o2 Index color of pixel 1 ol e Index color of pixel 0
0002h o33 032 Index color of pixel 3 o3 o Index color of pixel 2
0004h o5 052 Index color of pixel 5 o o Index color of pixel 4
0006h o3 o2 Index color of pixel 7 ol o6? Index color of pixel 6
0008h g’ "% Index color of pixel 9 ag® og® Index color of pixel 8
000Ah | a2 o112 Index color of pixel 11 o0 | ae? Index color of pixel 10

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

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

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

OOOOh Gog Goz ocol aoo R07 ROS R05 R04 Go7 Ggs Ggs G04 Bo7 Boe Bos Bo4

0002h 0,13 a12 (1,11 0,10 R17 Rlﬁ R15 R14 Gl7 GIS GIS G14 817 Blﬁ Bls Bl4

0004h (X,23 (X,z2 OLzl (X,go R27 R26 st R24 627 st st GZA 327 Bze st 824

0006h (X,32 (X,33 OL31 (X,30 R37 R36 R35 R34 G37 G36 G35 G34 B37 Bge 535 834

0008h (X,42 (X43 0(41 (X40 R47 R46 R45 R44 G47 G46 G45 G44 B47 B46 B45 B44

000Ah (1,52 (Xs3 0(51 (X50 R57 R56 R55 R54 657 Gss 655 G54 357 Bse Bss 854

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

8.3 Color Palette RAM

Addr | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
OOOOh Ro7 R06 R05 Ro4 Go7 G()6 605 GOA Bo7 506 Bos Bo4
0002h R17 R16 R15 R14 G17 G16 GIS Gl4 B17 B16 815 814
0004h R’ R,5 R | RA | G | Gf | G° | G* | By | B | B® | Bz*
0006h R37 R36 R35 R34 (337 (336 G35 G34 B37 B36 B35 B34
0008h R47 R46 R45 R44 G47 G46 GAS 644 B47 B46 B45 B44
000Ah | Ry’ Rs5 R | R | G/ | Gsf | Gs° | Gs* | By | Bsf | Bs® | Bs?

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

Input Windows SDRAM Output Windows
Write/Draw
window Buffer 1 -
T~ Main
BTE P /| window
Source 1 -, !
window P /
Buffer 2 28
BTE S~/
N
So_urce 2 ;S PIP
window b / // e
L ] l P
BTE ;) -
Output ', ’
window Buffer n _//
i1l
Cfg Reg| Draw P SDRAM Controller a BTE
; | |
LCD IfF

q MCU I/F b Input Buf OutputBufb

B 9-1: Display Data Path
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10. LCD 5m

RA8877 A%t LCD #1541 SDRAM W ZM X, K in5 EiREE Ny 2048x2048 @ 24bpp TFT,
1M 24 bits {47 RGB &% H KGR N Z 24bpp (RGB 8:8:8), ] RGB 3:3:2 5 RGB 5:6:5 ¥ ¥ 2%y 8/16bpp

% 24bpp Hit.

10.1 LCD BHFHE

PAR 9 gR st~ i e

RA8877

Character/Graphic TFT LCD Controller

XVSYNC

XHSYNC

XPDATA

XDE

XHSYNC

XPCLK

XDE

XPDATA

VST

LUuuuuuuuuuuuut

LINE

HPW  HND

HDW

[

HST

L

Valid Data
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10.2 FPD-Link (LCD LVDS 5#H) B FEHE

PA) 4 S HL B
CKP \ J N i
— Previous cycle —ie Current cycle > Next —
Tx07y ¥ i ) (T ¥{po-1{{ o7 X{ p6 ¥{ pa (b3 Y{ D2 {1 {{ D0 K{D7+1]
™A T W X X WU ¥{bps-1)(p18 )(p15 ¥{p14 (D13 {{D12 (D9 (D8 X{D18+1]
™2 i ) ¥ by y \{ \({p19-1{ (D26 ({D25 ¥ {D24 (D22 ¥(D21 (D20 }({D19 X{D26+1
Tx37) \ Y Y Y K{ \{p27-1{{p23 (D17 {{D16 ¥(D11 ¥ (D10 ¥{ D5 ¥ {D27 }{D23+1]
A 10-2
24-bpc GPU
EORMAT1 EORMAT2 (See Note A)
RO(LSB) DO D27
R1 D1 D5
R2 D2 DO
R3 D3 D1
R4 D4 D2 YOM (—a——= 10
RS D6 D3 YOP —& =
R6 D27 D4 o golun
R7(msB) D5 D6 YIM O 00
GO(LsB) D7 D10 YIP R
G1 D8 D11 E Cable g
G2 D9 D7 Y2M —5—— ¢ o LVDS
G3 D12 D8 Y2P 8 3 Cor:l::‘gﬁer
G4 D13 D9 § £ (8bpe, 24bpp)
G5 D14 D12 Y3M = £ 100
GG D10 D13 Y3P —e [E; to row driver
G7(LsB) D11 D14
BO(LsB) D15 D16 CLKOUTM [|—& E; 100
B1 D18 D17 CLKOUTP | E
B2 D19 D15
B3 D20 D18
B4 D21 D19 .
B5 D22 D20 24-bpp LCD Display
B6 D16 D21
B7(MSB) D17 D22
HSYNC D24 D24
VSYNC D25 D25
ENABLE D26 D26
RSVD D23 D23
CLK CLKIN CLKIN

10-3

Y . KZH(124-bit LCD display FF2iEd Y3 ZAEEBABEFH2 A~ MSB, DHIEFEITY3 £i%ELSB.
RGBT TR EINME AR U RS LCD 1R
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+ Format 1 (VESA format): sBr LIt N2 AILCD LR RIF% N, S FEIERIMSB #2iEidY3 f£i%.

VESA Format

[ Current Cycle >l
| |
! \ / !
I I
| |
TXO0P I
TXON |
TX1P I I
TXIN
I I
I I
TX2P
2 @O DD
I I
TX3P I |
TX3N

B 10-4

« Format 2 (JEIDA format): f#f bR/~ EdE BB E R 1 2 A LSB i1t Y3 f&ik.

It Current Cycle »l

JEIDA Format : \ / i
" VY Y VU YVEUTN
TXIN
vl OO [ L o O
i @K ey

B 10-5

RAIO TECHNOLOGY INC. 53/230 www.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

11. Display I

11.1 %% (Color Bar) B/ llli&
¥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(OxFF)
Line 129 ~Line 160 |<«——  R(OxFF), G(0x00), B(0x00)
Line 161 ~Line 192 |«——  R(OxFF), G(0x00), B(OxFF)
Line 193 ~Line224 |«——  R(OxFF), G(OxFF), B(0x00)
Line 225 ~Line 256 |«  R(OxFF), G(OxFF), B(OxFF)

(Repeat from Line 1)

| Last Line |
(640x480 Color Bar Example)

11-1: Color Bar Display Test

11.2 EHEO
Z g X LCD Bi%E A/, AT LLE X 353 (2 % REG[14h] ~REG[1Fh]). 1§ b AT LLAE ¥ & i A Rl ) o 28
X, B4 HEE DMK (3% REG[20h] ~REG[29h]) SR Ik B AR KZE X, K BRAE KK
%o

11.21  REAFEKERZHX
SDRAM 7] LUk 73 BN B, e KBS A7 R/ PR o 254510 B B JR1% K /)N 4 800x600 256 color 7£ 16
Mbits SDRAM EFJ LT 4 EMEZ X (IR BT x B @B x B IR x BB %L < SDRA Mbytes ).
T XEBKN, SEGZHLIRERE-FEGME. REEES TEEOEE (3% REG[50h]
~REGI[5Eh]).
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11.22 SBANBBRZEZZEHX
JE (canvas) A&t R 55 EUG EE 1 P A7 A & e IR B IR IR A B L IR (2% REG[50h]
~REG[55h]) kfaBIEIG K/, JFH e TAEH OVEHE (2% REG[56h] ~REG[5Eh]) k5 NG X 17 K]

BEE -

4¢————— CVS_IMWTH

_—S

CVSSA

(AWUL_X, AWUL_Y)

T

AW_HT|

l Active Window

Canvas image

———————— AW WTH ——>

B 11-2

11.23 EBrEFAORAK
FEMG R LCD & B SR, TR % 0 SRR fel, & B E S gk,

Write Image to
SDRAM

Set Display Window

Start Display Image ‘

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

REG[50h] ~ REG[55h]

(Set Active windows upper-left corner )

width, height and color depth for
Write to SDRAM

L REG[56h] ; REGI[5EhN] y,

Set Graphic Write position

REG[5Fh] ~REG[62h]

Main window image width

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

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

i

!

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

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

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

B 11-3
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1124 PFEFEHEOEK
TG DLl B G v X oK. T F AT LLE IS R B A K7 48 (2% REG[20h]
~REG[29h]) KU Eg = X .

MIw

(MISA)

~

N o (MWULX, MWULY)

N

et Main window related registe
(HDWR)

to switch display image

l (VDHR)

( A Mish) Pe===—"r MWULX, MWULY
Set Main window start address | | @ T TTT---- ->( : :
REG[20h] ~ REG[23h] 4 N
G J
4 ¢ N\

Set Main window image width

REG[24h] ~ REG[25h] o o

~
¢ AN (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 EHEPIP)E M

RAB8877 £ 3 T [ AT LA S R A o i i 11 o 88 8 5 1 AN SR k3 W S s, i o 6 ) R S A8 T
HRBAA R R AR ERES R R E O EGEYE . Rl Ehm 1 S 2 28k, a1
1 — 2 s 2 &0 L.

1 o B TR RN S50 B R AF 9% REG[2Ah] ~ REG[3Bh] 5 REG[11h] &5E /). mirm 1 5o m 2 %
s A R 22 A7 4%, FREE REG[10h] Bit[4] >Ki%k# REG [2Ah ~ 3Bh] 2 i i 1 55 i 2 & 1S4,
T EASE PR AN Ty b 0 25020 152 5 1+ I i T PR AR D S 8. i i 7 VKN 5 R AR B HERAE KT R 4 4R
=, BEHOPERNA 1 FEML.

JE: 4 REG[12h] Bit3 VDIR = 1, PIP &1, Ethr. U ehrtlf 24k B shatfg
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11.3.1 EPEPIP)E OREE
™ I R T S RN s 1 R PR A 1 P R T R . R SRR XIY ARRR.

10 o R XY AR I I I B R AR A s . ) 15 e 2
WO EHA R AR, Y REG[10h] Bit[4] Ki%&# REG [2Ah ~ 3Bh] & i 7 il 1 i /2 i /i 2
[GAROE T8

.

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

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

(" ) ( )
Set select configure PIP1 or PIP2 Set PIP window Width
Color Depth

REG[11h] Bit [3:0] REG[38h] ~ REG[39h]

I i I
Set PIP window Display

Upper-Left corner X/Y coordination
REG[2Ah] ~ REG[2Dh]

] - I
Set PIP1 / PIP2 window

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

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

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

|

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

& 11-5
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(MIw)

(MISA)

N
N
~ .. (MWULX, MWULY)

N (HDWR)
N

AN
'\%(PWDULX, PWDULY)

Main window
(VDHR)

(PIW)

(PISA)

DISPLAY WINDOWS(PANEL)

PIP window

%

SDRAM

B 11-6

11.3.2 EH9HE (PIP) H#OERBESHEHYE (PIP) BIHAE
I ] B 22 B i PWDUL X 5 PWDULY SRE SRR R E, TTAEHKE PISA. PIW. PWIULX.
PWIULY #] DABE i ] AL B, IX AN 7 EA 2 e 78 AT A 1 G BT, (B ] DA a7 5 ) B 5ot 32

ZISE I A
N s A T A I T O T A e S ) e R A R s AN [R]
Hh ] R
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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

KAy o 2 Sy SN i - A B4 BN, AR A I B AR R 325 e Th e ik
TGS 4F 90° B 180° Jekk G, S A& R & TEMAH, RN IeR: £ B EEMAE i vT 52 it . ek Thiag
FHEREG NNIEIT A EFE ik (3% REG[02h] bit 2-1), {ERG 7 1 {8 FH A 58 RUTE % Th R 5 0 52 Rl
s E AT o

BARIhEE RN R A AR, G IR RkIA B Thae, RIAHE & R L AIEN, SR ThREE N A5 NI
B R (3% REG[02h] bit 2-1). 7530 Jy T A# FTEALE 5 B ie 5% ) Be B - 58 Ui i JE 4T
2= {4 REG[12h] Bit3 VDIR = 1, PIP & . BBk U ehntlib 24k H sh2k R

REG[02h] bit 2-1 4t #5505 A7 7 a4l (R 4@ ke 2 s Ad )
00b: Z>4 RE L>F (Wh(H)
01b: fi>7k RJE LE>TF OKFENE)
10b: B> RJE >4 (RAhese 907 3F HK-F#E:)
11b: >k #Rf5 A>4 (nmjiEi 907)
45 REG[12h] bit 3 (VDIR) AJ fE<x7 A Hoe AR .
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2441, W EE R

9 If VDIR (REG[12h] bit 3) ==
BE REG[02h]bit 2-1 5 00b, H i SRS NEEEHE M2 A R # L2, X LR R R E R .
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W E REG[02h]bit 2-1 24 10b, FonS NEUGEHE N F 2 TR 5 WA R4, BRI R 1 BUGOR & ) 43 e s 90°
TEKF-BH%: .
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2 If VDIR (REG[12h] bit 3) ==
%€ REG[02h]bit 2-1 4 00b, K2 Eortn T E:
) & z S Y

¥

7

11-13

¥ 5E REG[02h]bit 2-1 4 01b, &ox EIGK 2 ek 180° .

- -

11-14
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¥ 5E REG[02h]bit 2-1 *A 10b, &7 [ MR 2 0] 22 e 90°

i 4

11-16
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12. U E 5 2

12.1 HRE/H
RA8877 S Frmi [/ A Thie, AT LALEAE A A i MPU 438 (475 7 N 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
2xMIE/1E REG[76h] Bit5~4 24y 00h, 5/ £ 3 A T4 1 [ T it REG[76h]Bit7=1, iX#¥ RA8877 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 gLk

RA8877 Sz ¥rimph£kThae, f# A= AT LAE ARG N MPU S 01 2 1A 2 m il 28 Th sk .

1] £ T B A6 A5t 52

M £& (15 0> REG[7Bh~7Dh] , kK Hl)-4% REG[77h~7Ah], HIZ i REG[D2h~D4h], #&E
REG[76h] Bit5~4 >4 01b LhikiE ik, MMMk B ik REG[76h] Bit[1:0], H/57EEREL: K ThRE
REG[76h] Bit7 = 1, RA8877 ¥t b4 Xt it th4, SHit—Dn, 8% AT MR s 7E, B

ERR F 4 EoR VA6

£ MR AHE TAEE 1 (Active Windows) P

T R TR I

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

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

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

h 4

~

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

/

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

J

|

Don't fill a curve
REGJ76h] bit6=0

)

fill a curve
REGJ[76h] bit6=1

Start drawing curve
REG[76h] bit7=1

REG[76h] bit7=1

)

Start drawing curve }

DECP =01

color
DECP =00

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

DECP =11

cent

color

12.3 %E®

B 12-2

RA8877 SR HIThAE, A #F AT IZEARE I MPU SidH IS T N ISR HI 75K . 4 i d e M AR iR
B REG[68h~6Bh], SH L4 H 7 E REG[6Ch~6Fh], #IEFithikE REG[D2h~D4h], #x/J5fETE & B4
() B 45 % REG[76h] Bit4=1, Bit0=0, I H3(ft REG[76h] Bit7 =1, 4 RA8877 ¥ &7e)k &l L4 Hixt
LI . SERE— D00, {8 AT DGR R (0 (11 3h {F REG[76h] Bit6 = 1.

TR AR A B S S5 R B AVE TAEE .

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

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

12-3 : Geometric Pattern Drawing- Draw Rectangle

12.4 %

RA8877 kLR B, A il LA/ B MPU JE 13k B B 2l I Th B . 2 bl R B 1A 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, H4 RA8877 H/E)KIE (canvas) F4:iilZkB.

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

Set start point of a line
REG[68h~6bh] v
Set draw aline
REG[67h] bit1=0
s N
Set end point of a line
REG[6Ch~6Fh] v
J
Start drawing line
REG[67h] bit7=1
A 4 N -
Set the color of aline Start point End poi
REG[DZh D4h]
J
colol color
End point  Start point

12-4 : Geometric Pattern Drawing- Draw Line
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125 =A%
RA8877  Fr% | =
REG[68h~6Bh],

o

£ 2 REG[6Ch~6Fh],

FTE, A T LUEH > & MPU R HIK 4 i =
& 3 REG[70h~73h] 5 @iy REG[D2h~D4h],
A= REG[67h] Bitl = 1 J H#(f REG[67h] Bit7 =1, A4
R, A N = AR S REG[67h] Bit5 = 1.

ZE o SAA L A2 S 3 WAETAEE T (Active windows).

RA8877 ¥4

fil. aHEE =ML 1
| %
(canvas) L% =f

WG HERES
SERE

T AR 2 ] = A TR AR A
e N
Set point 1 of a triangle
REG[68h~6Ch]
\ J
l Don' tfill a triangle fill a triangle
s N REG[67h] bit5=0 REG[67h] bit5=1
Set point2 of a triangle
REG[6Dh~6fh]
\ J
J, 3
( ) Start drawing triangle Start drawing triangle
Set ":;é’g[?’?g;f;gﬁ"g'e REG[67h] bit7=1 REG[67h] bit7=1
\ J
- l N - pointl pointl
Set the color of a triangle
REG[D2h~D4h]
\ Y,
e l N . .
Set draw atriangle point0  color point2  point0 color point2
REG[67h] bit1=1
\ | Y,

12-5: Geometric Pattern Drawing- Draw Triangle

RAIO TECHNOLOGY INC.

67/230

WWwWw.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

12.6 BAFEE

RA8877 L Re4 il [ A, 5 3 mT LU F A B MPU I o2 il B A 7 - 6 1R 5 I8 R R TS R 4
& REG[68h~6Ch] , #53 si REG[6Dh~6Fh], [l % KA H~-4% REG[77h~7Ah], Bify REG[D2h~D4h],
55 WE 26 B N R 5 7 REG[76h] Bits~4 4 11b, Jf H.#(ft REG[76h] Bit7 = 1, 4 RA8877 ¥ 44t
JEE b2l AR T, St (R AT LI S D e REG[76h] Bit6 = 1.

EL (A X — IR X) AT (2K fh12(major radius)+ 1)
(GEARAY — BRI Y) RAUKT (2*% 5 (minor radius) + 1)
2 BRI S SR A ATEAE TAER H (Active windows).

I T A 2 1l A R T B R

Set start point of a circle square
REG[68h~6Ch]

- lv ~ Don’ t fill a circle square fill a circle square
Set end point of a circle square REGI[76h] bit6=0 REG[76h] bit6=1

REG[6Dh~6Fh]

l \ 4 \ 4
4 N
. Set . Start drawing circle square Start drawing circle square
the major and minor radius REG[76h] bit7=1 REG[76h] bit7=1
of a circle
- REG[77h~7Ah] J Start point Start point
J, @ minor radlu Y
g ~ major dIUS
Set the color of a circle square
REG[D2h~D4h]
- i J %
color color -
p ~ T End pomt End point
Set draw acircle square Circle corner Circle corner
REG[76h] bit5=1, bit4=1
. J

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

RA8877 W 2D X HufLfii 5% (BTE), ] AR INIX AL i8035 o 1538 i X P 45 & O Se 18 AL S A
RA8877 WA BTE T AF Al IR FEMIEREE, X RAf1b MPU RIFEF . RILX /N ET FEE 2118 BTE WIH#EE
5 1iRE,

TEfEF BTE ThREZ BT, A& DAL IR E /) BTE #ER . X THA/E LR, $5% % 13-1, X F ROP
1) BTE #&4E, BMNHTAFEMRSA, FHH 16 FOuiE/E(ROP), XX T ki 5 B um ] LA AL 2
) ROP 414 . LH4l4a BTE IhRERDEMHEEE, ERHETLLERIARPNH. ES%E8 st

AT UMEAKRE BTE (5 5 S FWORFIN BTE BUTRIL. 1R & 25 BTE JIRAE T LLH
BTE_CTRLO (REG[90h]) Bit4 Bl /2 IRAZEF4: (STSR) Bit3 548, B —FhJyik, (& AT LIS A RE 1) b W,
MR INT#P= A 25 P W R 2247 2% 9 REG[OCh] Rkl , Tififh 2ok b INT# 0 18 5%
MPU.

Z 13-1: BTE Operation Function

REBGT[El?E(gi?g?Q:O] BTE Operation

0000b MPU Write with ROP.

0010b Memory Copy (move) with ROP.

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

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

0110b Pattern Fill with ROP

0111b Pattern Fill with chroma keying

1000b MPU Write w/ Color Expansion

1001b MPU Write w/ Color Expansion and chroma keying

1010b Memory Copy with opacity

1011b MPU Write with opacity

1100b Solid Fill

1110b Memory Copy w/ Color Expansion

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

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

1. 7£ ROP Ijfig, SO: kUi O %dh, S1: kIF 1 %R, D: H Mo EdsE.

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

B:
Wi ROP DjRe e N Ch, M4 H i om % d D=k 0 % (D=S0)
WIE ROP Mk tsE N Eh, B4 H % D=S0 + S1
Wik ROP Iige i € N 2h, M4 H s D=~S0 - S1
W ROP WjRe e N Ah, T84 H BumiE D= KIE 1 1%k (D=S1)

% 13-3: Color Expansion Function

Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000/1001/1110/1111
REG[91h] Bit[7:4] 16-bit MPU Interface 8-bit MPU Interface
0000b Bit0 Bit0
0001b 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
1011b Bit11 Invalid
1100b Bit12 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
1101b Bit13 Invalid
1110b Bit14 Invalid
1111b Bit15 Invalid

13.1 %#FBTE BBEMNESE
ROP S0/S1/D AJ DA 558 AT i A7k, FEALTE ROP THEERT, W25 Ts & B AT /K 7 5 5 B ah r
Ho
1. SO [\t 221728 52 REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]
2. S1 Kbk 2% 17 4% /£[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[Alh] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]
3. D (k2277 %8 /2 REG [A7h], REG[A8h], REG[A9h], REG[AAh], REG [ABh], REG[ACH],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 BEHER NS (Color Palette RAM)

RA8877 B B EA A7, FERNRMULS 8 MiiEHES (alpha blend) Thit. &M ERIHEAR N
] AR B E s (real color) (%[ 13-1), 1] RA8877 KIS HE 13-2. 1 HEWI AL E D
O N LT 2 HE 13-3 .

12 bit

R G B
4 bit 4 bit 4 bit

o

B 13-1: Palette Ram Diagram
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MPU
Palette ram

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

13-2 : Palette Ram Initial Data Path

START

I .

SET REG[SEh] END J

I

SET REG[02h]

I

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

I

SET REG[04h]
e

YES

NO

Write Data

NO

JUDGE Write 64 data

YES

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

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

13.3.2 SeeiHRERNEES
AP SR ThRETT LAGE & 16 ROt (ROP) #4%, i A S Hs IE AL FEEH

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

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

13.3.5 454 Chroma Key KIEIRHE R
XA RAEARE I BTE XIUH I 8X8/16X16 B & MK . (H2F5 2 EIFE (pattern) FIEIE ST Tl
[F15CEED (key color), AR JREIMIBIREA SR, SO 1T £ BTE B (78, XA
BHYEM (ROP) #:1E.

13.3.6 Z5& Chroma Key i MPU B\
XA AR SR O B 450 3] SDRAM X35, 24 1 4255 KRR 0 (S0) g T R (key
color), #- B W WA EBHE A S, Mo E (Key color) #i1EE BTE & (A ffas. AT
REASCREOGHE (ROP) #:1E -

13.3.7 #5& Chroma Key KINGEE &
TXANKR (A4 07 T SRR IE A g, TikIES H 14 & /5 SDRAM R XI5, 4ok IE % 0 (SO)
ST OCHEE (key color), T H (s P AE IR AN S T, 1M OGHE e UAE BTE T Stz frds. ATWREAR
SCREGHE (ROP)#AE.

13.3.8 § REF¥
XA A RN IR B R B Ry 8/16/24 bpp B Bt A% 2.
HUFEAE R A", W BTE ¥ oNaT st B BOEERT R BT .
RUFHHE N A 0", W BTE ¥ iy e, 1M eEy R g aah.
R OB B, oRIEEEE A0S, A B A A LI B R A 2 2
2 LW REHRT SOEM IR, B ST R (D5h~D7h) ANl BAH F 1A .
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13.3.9 FET REEHRNEFEEH
XANTIRE ARG A A7 A B0 B e e AR B 8/16/24 bpp F2 A o SRUSHCHE A R e 1 W S HON T S IR N
WA, BT EL I BOE A AT SO AF s o RIEER W2 0" 2N SHOIFE A NAFH, RGN
BUEAET ROGAFAT . WURT SIEYIRERE, A SRR Z 70" i, HEWASE A G EAE
e
2B CWAGHAEE SIEYITI6E, AT S RE S (D5h~D7h) ARTBAR R I{E -

13.3.10 #HAEEHEKNFEER
XAMRAERAL B RIS 0 (S0) 5okUE 1 (S1) Hi it A HORG /55 N HINAE o X415 B BE AL B B AT A
B AT AL FH - Picture #5505 Pixel #izt.
Picture #2481 BTE Ab3 X 040 /& H A M FIfY alpha B IS HUE, XA BELE T A7 2 i T 15 5.
Pixel £/ R i BTE 2 FLIXIRA & ME R BA AFR alpha WS HE, XMEWKSHE LKA
BERAS R

KiE 0(S0)  : SDRAM
JU5 1(S1)  : SDRAM
H #1(D) :SDRAM

13.3.11 HEFWHER MPU BA
XA A R AL FRIE 0 (S0) SokJA 1 (S1) Hdit B HEAESANHM WA . X4 Alpha Blending &
A AR - Picture 5 Pixel .
Picture #3045 BTE ALFE X 8 #5 2 B AT M [FI ) alpha B S50 {E, XA BB 207 2 il 75 31
Pixel £z 2 H i BTE AbHE X 3% f:4ME = B A A FH Y alpha B HS5E, X4 E IS8 2w A
BERAG MR,
KI5 0(S0)  : MPU

K5 1(S1) : SDRAM
H (D) : SDRAM
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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 50 wTH
R
-
Source 0 start address —»
S0 X,S0Y >
_—
RA8877 :
SlJQNTH
BTE Source 1 start address —» ~
S1_X,S1Y »>
—_—
BTE Process
direction
BTE_WTH
Destination start address —»
f—/%
DT_X,DT_Y —
—_—
BTE_HIG

13-4 : Memory Access of BTE Function

13.5 BTE #EHx4Eft (ChormaKey) H#&
1£ BTE FiZE I 28t (Chroma Key) WSEMZEEENIIE, BTE K HLECRIE 0 (S0) 5 R AEAE0ME.
T R 2 B AR R 4 s A 2 s 0 H s A7 B, DUIE s B I RR

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

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

FERIF IR 16.7M T,
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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RAIO" RA8877

Character/Graphic TFT LCD Controller

13.6 BTE IhgEiER
13.6.1 FEEYEMERIERN BTE BA

LEThEE AT LA MPU 5\ SDRAM I3, "5 N FIEE 1T LLSS 56 (ROP) #:1ESEN BN AF . BTE
ARG 16 F ROP, H FEW LIS 1KYR 0 (S0) 44 MCU (MPU) #2141t

MCU RA8877
BTE

Source 0

i Destination

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

13-5: Hardware Data Flow
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RAIO" RA8877

Character/Graphic TFT LCD Controller

SERIXAN D RERIRE PR B A T

S1memory start address v
register Destination Y position
(90n] [SER] [9Fh].[AOK] register [AFh] [BOK]
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 [A5H] ~ [A6h] S0,510T Color Depth BTE wicth* BTE high
and alpha blending [92h]
Destination memory start l
address register BTE Function and ROP
[ATh][A8h] [ASh],[AA] [91h]
l l Check STSR Bit [3]
Destination image width BTE Enable [90h]
register [ABh][ACh]
l l END
Destination X position SETREG [04h]
register [ADh]~[AEh]
| L |

B 13-6 : Flow Chart

13.6.2 ZEaettER/ER BTE NEEH
XANTHAEE 22 MR 5E 1 A7 SR U5 DX A2 S RS 25485 5 10 A EL 170 X3 o X A1 T Ak MPU A (]
HETTHETH A A7 B0 2 4R 1 T
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RAIO" RA8877

Character/Graphic TFT LCD Controller

Source 0 image

RA8877

BTE

Source 1 image

Destination image

ROP register [91h]

Bit[7:4] = OXC
13-7 : Hardware Data Flow
Setting SO parameter ¥
REG[93h]~[9Ch] . .
Setting BTE height
l REG [B3h] [B4h]
Setting S1 parameter l

REG[9Dh]~[A6h
[oDhI~AGh] Setting BTE ROP and

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

BTE enable REG[90h]

l

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

l

Setting BTE width
REG [B1h] [B2h]

|

& 13-8: Flow Chart
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Character/Graphic TFT LCD Controller

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

Setting BTE height
REG [B3h] [B4h]

Check Interrupt

A

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

Setting BTE ROP and Clear Interrupt

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

REG[0Bh] Bit[2] = 1

A

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

A 4

BTE enable REG[90h]

A 4

Setting BTE width
REG [B1h] [B2h]

!

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

13.6.3 45& Chroma Key i1 MPU B A

UETIREN MPU BAT SCHE (0 (105 N KR DI fE -
WELBE G, BTE BIEE o4 Rp T iR 4 B2 FT A B 5 A ik

I EER LR T MPU B\ SDRAM [#i# . —{Hix N Thfk

5" BTE 5 N"IBEA R 2454 Chroma Key B MPU 5 N IhEe A EE R, Wk MPU 5 A\ ¥k S

Kk (Chroma key) #HIA], W5 AN SO £#s 2 ZHg i T B (L 2 4% i€ /£ "BTE background Color 2%

frsh o 24 B I SRR IR I R ALt 5 B — S, 2 s OB R, B AEL e

FHRIEHRE —NRARE, LENASPENAET. HIDGEREFRERIT:

A 4

Setting Destination Setting BTE ROP and
parameter REG[ATh]~[B0h] operation REG[91h] NO
BTE (width * height
A 4 h 4
Setting SO.DT BTE enable REG[90h]
color depth REG[92h]
y
Setting BTE width
REG [B1h] [B2h] Write REG[04h] END
A 4 <« A 4
Setting BTE height
REG [B3h] [B4h] Check STSR
wirite FIFO full ??

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

Write Data

13-10 : Flow Chart
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RAIO"

Chroma Key —

Background register
[D5h]~[D7h] = Red

RA8877

Character/Graphic TFT LCD Controller

Source 0

O

MCU

RA8877
BTE

Destination

B 13-11: Hardware Data Flow

13.6.4 & Chroma Key RINEEE &I (w/o ROP)
UE T BE AT USRS — 48 5 1K A7 R IR IX S A7 B 89 X, I HAE SIS 10 1 142 2 e Aok Uit 4
5 (Chroma Key) HIZIh, 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 .
PEThRERIFE AP AR I an R

REG[93h]~[9Ch]

Setting SO parameter

l

parameter
REG[A7h]~[BOh]

Setting Destination

l

Setting SO,DT

color depth REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

3
Setting BTE Background

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

|

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable
REG[90h]

RAIO TECHNOLOGY INC.

3

END 1

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

Chroma Key — Background Source 0
register [D5h]~[D7h] = Red
RA8877
BTE
Destination

B 13-13: Hardware Data Flow

13.6.5 ZEELMERAE R EIFAES
PEThRERE — 45 2 X S I i3 7 1) 8X8/16X16 &%, 1 8x8/16x16 143K K S /el HI L ThRE A L2 T
SABFAENAE R . XA ThRRB AT IS & 16 FOEME (ROP) #eff. IXANThAEnl LLYE—F8 5 1 X sl ik 5 i
BIRE. fnbd iy Stk .

16
A
8 . - N
I +—
8 16 <
]
N 8

B 13-14 : Pattern Format
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Character/Graphic TFT LCD Controller

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

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

Setting BTE ROP and
operation REG[91h]

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

BTE enable REG[90h]

Setting S0,51,DT P

color depth and alpha
blending REG[92h]

Check STSR
BIT[3] 72

0

Setting BTE width
REG [B1h] [B2h] END

13-15 : Flow Chart

w I~ Source 0
e —— Source 1
BTE <:1
% Destination

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

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

13.6.6 #5& Chroma Key KIERHERS
LTI RENS —F6 58 A X I A 15 2 1) 8X8/16X16 [E %8, [HL & 78 Ak B A 2 b i SR Sl st 1 € b5 ek
6, (Chroma key) #FEH2 4T H st A S N, R B0 RO &2 F 9. i (Chroma
key) #¥% € REG[D5h]~[D7h] L1785t .

% Source 0
RA8877
BTE
% Destination
B 13-17 : Hardware Flow
* 3
. Setting BTE Backgroung
Setting SO parameter END
REG[93h]~[9Ch] Color (transparency
color ) REG [D5h]~[D7h]

l |

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

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

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

l l

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

I

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

13.6.7 HET BEXK MPURA

HEIIRE Y MPU K B HE 5 NN AE T, FEIX M ERAE R R IR ERY 2 s (bit-map) %, 20 BTE T
BT LA 18 2 7 1 TR SO 0 o o SR e PR ) it D417 WU i S, SR B IR ) bit oy 70" %
JRH R XA ThERLAE T (R RGO RS, AR BTE WAL T i 5
[, 24— PR A SR, B AR AT R R M . T AT OSBRI R R
g, 25 B AR B S RN 2 B MSB AbEEE) LSB . W15 MPU £ 435 & v 16bit I,
4 ROP FyfEaA AL AT LI B4 15 3 0 fIAE—A7, MPU $2 4% 552 N 8bit, Hi4 ROP F2#h Az Al LI ik
N7 E 0T, SKIE 0 B IRSE REG [92h] Bit[7:6] {ELLIhBEAN S % .

Source 0

Mono bit map image MCU RA8877 Destination

:> :>BTE

Foreground color set blue.

Background color set yellow.

B 13-19: Hardware Data Flow

Destination memory
start address register Setingibestination heck Write FIFO full
[A7h].[A8H] [ASh].[AAR] Color Depth [92h]
l l NO
Destination image width BTE Function [91h] MPU write data
register [ABh][ACh] l
l l heck write data™ NO
Destaintion X,Y position BTE Function [91h] BTE width * BTE high

Register [ADh]~[B0Oh]

| |

BTE width Register BTE Enable [90h]
[B1hIB2n] Check Write STSR
l l Bit [3]
0
BTE Height [B3h][B4h] SET REG [04h]

I e .

B 13-20 : Flow Chart

RAIO TECHNOLOGY INC. 85/230 WWwWw.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

Li BTE width=25 ———>

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

MCU interface 8 bit

Color expansion BTE width = 25

ROP =7
[ [ |

B 13-21 :Start Bit Example 1

Fi BTE width=25 ———

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

MPU interface = 8bit

Color expansion BTE width = 25

ROP =4
I I I

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
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Character/Graphic TFT LCD Controller

D4 8bit DO D1 D2 D3

0 TTTTTITT] NN In this case , MPU

sends data to RA8877
and each data has 8-bit

TTTTTT

Data is transmitted to
RA8877 sequentially eq.
D0,D1,D2...and Dn

start bit =4 '
DO D1 D2 D3

Not Expansion_—LLLL EEEEEEEE PEFIT IV T ie— Not Expansion

Expansion BTE High REG [5Ah]
EEEEEE [5Bh] setting

¢ BTE Width REG >

[58h] [59h] setting

13-23 : Color Expansion Data Diagram

13.6.8 &V EBAEE S Chromakey ) MPU B A
XA BTE #1ER 2% MPU 5 N\ B OEIEFE R OBUE, (BRI 8 5O SN Tl 28I, 76
bit B4E N 717 "ECOART R, FAOR T bit BiE N 707 RNALEE.

MCU RA8877

Mono bit map image

Qe

Foreground color set blue.

& 13-24 : Hardware Data Flow
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Character/Graphic TFT LCD Controller

heck Write FIFO full

Destination memory

: Setting Destination
start address register 9

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

|

NO

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

BTE width ™ BTE high

BTE width Register BTE Enable [90h]
[BIRIB2N] Check Write STSR
Bit [3]
0
BTE Height [B3h][B4h] SET REG [04h]

I e

13-25: Flow Chart

13.6.9 SEEWEKINFER

“Memory Copy with opacity” 7] LU & kS 0 04 5ok IE 1 B85 HS N H N AE . XA ThReH
A~ Picture X5 Pixel 3. Picture 1 :UAT LI #:A:4E 8 bpp/16bpp/24bpp iz T I H T4 H A
BH—FIREEWE (alpha level), TRE W € XTE REG[B5h]. Pixel # N BEHEAETERIE 1 w2
8bpp/16bpp HE, 1% Pixel HA & HIREE, 7E4IR 1 0y 16bpp (iR TR bit [15:12] 2i&
B (alpha level), F43 1 bit T e A s KYE 1 4 8bpp iR TE K M4 % bit [7:6] ZiEWHE (alpha
level), Bit [5:0]U 245 HAEZR 51 A a5t (palette color) MBI,

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)
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Character/Graphic TFT LCD Controller

| Source 0

RA8877

BTE @
T |
Palette RAM @

Source 1

Destination

13-26 : 8bpp Pixel mode Hardware Data Flow

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

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

—— Source 0

RA8877 &
oTE —

Source 1

Destination

B 13-27 : 16bpp Pixel Mode Hardware Data Flow

RAIO TECHNOLOGY INC. 89/230 WWwWw.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

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

A 4

A

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

A4

Setting S0,51,DT

color depth and alpha
blending REG[92h]

Check STSR
BIT[ 3] 22

h 4

Setting BTE width END
REG [B1h] [B2h]

l

B 13-28: Pixel Mode Flow Chart
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RA8877

BTE

13-29 : Picture Mode Hardware Data Flow

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

l

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

l

Setting Destination
parameter
REG[A7h]~[BOh]

l

Setting S0,51,DT

color depth AND alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

¥

RA8877

Character/Graphic TFT LCD Controller

—— Source 0

Source 1

Destination

Setting BTE height
REG [B3h] [B4h]

END

l

Setting BTE ROP and
operation REG[91h]

l

Setting Alpha blend
weight REG [B5h]

l

BTE enable REG[90h]

RAIO TECHNOLOGY INC.

Check STSR

BIT[ 3] 22

B 13-30: Picture Mode Flow Chart
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Character/Graphic TFT LCD Controller

13.6.10 F&EZEHER MPUBA
“MPU Write with opacity” DhEgRA 7RI 0 53kIF 1 MEHE 5 XN B B AAE, R 0 1% & A MPU
K1 MPU (MCU), k¥R 1 %40 f1 SDRAM, HEAH KT Alpha blending 1 Picture 5 Pixel 5
“Memory Copy with opacity” A7 .

Source 0 MCU

éc -

RA8877
BTE

| Destination

Palette RAM

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

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

}

Check Write FIFO full

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

Register [A3h][Adh]

)

BTE Height [B3h][B4h]

S1 Y position
Register [A5h][ABh]

'

)

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

Check write data ==
bte width * bte high

Destination memory start

:

BTE Function [91h]

NO

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

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

I ! ( END

SET REG [04h]

Check STSR Bit [3]

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

— |

13-32: Flow Chart

13.6.11 &Y REZHNFERH]
“Memory Copy w/ Color Expansion” £ M\ SDRAM #:HUFISRIE 0 (S0) i %3k (bit-map) &
BEHBEWE, JFHE N SDRAM HIW 7. IR s A bit 917, 845 22 e Uil 5t (2 A7 28 8
SEMBUE . WRBEHIRE bit y 0", WA S OAF AR BUE MBI . B B 58 B2 U 2
REG[92h] K2 X, K O HEsds o6 v L X~ 8bit/16bit o i (o %50k 56 2 e U 8bit , B4
ROP (start bit) A 1% & E 1] B bit7~bit0 K MiECdAfr; W55 2545 58 5 58 N 16bit, A4 ROP (start bit)
A B E T bitl5~bit0 Sk 44k 1r .
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Character/Graphic TFT LCD Controller

SDRAM
Byte 0 Byte 1

Source 0

LT
[

[n mEE

s mam

I

I

RAB877 /:
BTE
% T s Destination

T

B 13-33: Hardware Data Flow

L— BTE width=25 ——

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

SO color Depth = 256 color

Color expansion BTE width = 25

ROP =7
I [ [ |

B 13-34 : Start Bit Example 1
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RAIO"

e——— BTE width =25

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

Color expansion

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

B 13-35: Start Bit Example 2

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

l

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

l

Setting SO,DT

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

¥

Setting BTE height
REG [B3h] [B4h]

l

Setting BTE ROP and
operation REG[91h]

l

BTE enable REG[90h]

Check STSR
BIT[ 3] 22

END

13-36 : Flow Chart

RAIO TECHNOLOGY INC.
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RA8877

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 15K IE O (S0) H (s 13 504
(bit-map) FHREEFGEYE, HHS XN SDRAM HIAAAH . S B EHdE bit 17, AN S
AT S EOBRAF A BT . R AR bit y “0” , APABA SN B WA E S, LUK RE W

IR

=
=

RA8877

BTE

Foreground Color : yellow

SDRAM
Byte 0 Byte 1

[

[m mEE
s mEEi
—
—

B 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

RAIO TECHNOLOGY INC.

96/230
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RAIO" RA8877

Character/Graphic TFT LCD Controller

13.6.13 XIRIERE
“Solid Fill BTE” 24t BTE 57 MR 76 B ffi & B G (0 B0 . 35 T A R PRI/ 55— N KT P X
W TS bR 1 BTE (RIS (e 5 .

RA8877 Destination
BTE
B 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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Character/Graphic TFT LCD Controller

14. 3CFEAN
RA8877 i = Fh 3L I K Ji:

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

Foreground [l
Background [

FOMT 12X24

E 14-1: Font Example

M 2 T T A A A DU R AR E S (TS B4 2 ¢ REG[CCh]~REG[DEhY]), ffif#& vl
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[DEh] REG|CCh]~REG|DEh]
Set REG [04h] Set REG [04h]

0-not full 0-not full

Write Font Code Write Font Code

rite Font1 == 64 A
Y

B 14-2
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Character/Graphic TFT LCD Controller

141 HETFHE

RA8877 N 8x16,12x24,16x32 ASCIl FEf] ROM , iXA] LLikAfd HZE T ERZ m A ASCH LLE R
Fo WETHSCFF ISONEC 8859-1/2/4/5 4ufidhnite, hAME % AT LUEL T 5t 5 REG[D2h~D4h] 5% 5
22 A7 7%(REG[D5]~REG[D7]) W EKIER L FHBIE . X TREFMRE LS%E TE:

Character Control
Register 0 [CCh]

Not full

Character Control =
Register 1 [CDh] Write Font Code

Foreground
[D2h]~[D4h]

Font Number mee

Background
[D5h]~[D7h]

}

TEXT MODE [03h]
Bit[2]

END

SET REG [04h]

14-3 : ASCII Character ROM Programming Procedure
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72 14-1 R ISO/NEC 8859-1 “ £f iy % % J7 5, I1SO ) & & 52 "International Organization for
Standardization”. ISO/IEC 8859-1 —f#iFx A “Latin-1” , X2 1SO K& H K1 8-bit FFFEEMI F—HE5) .
B TP RERTEE 7 4 2R th OXAO-OXFF ZH . 3% T yu R B (EPHER - B EnaG Bkt Y
sh PHE. REEEEE . JREITE. IOFIVEEEE. (E5E. MSEEM. KE. BEME. BAFL T, EAE. W
B BRI BENTE. BISEERE. ISR, Wl o BT E JGHFEE RS LA 1SO /
IEC8859-1 - [t4h » Bt FNBUNLAIMYEF LB » AT ELA el EIE. BARPETE A Intkss -

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

% 14-1: ASCII Block 1(1SO/IEC 8859-1)

X\D123455?89AECDEF

[ CelvielsleoMoRze ST
T T[S [= 1] [ 1S lclalw
211 [RB1%& | D PR S - |/
10(112[314B(6(718(9 =|>|?
*@ABICDIEFIGH|I|J MINO
* PQRISITIUVWIXY|Z|L\[1]"_
*|"lalblc|d|e|f|glh|i] jk|1|m|{n|o
"Iplglr|s|thalviwlxly|z|{| | |3
|, |F sk FE] RIS

9 RN CIEL "'n-té 7

Sl [ DIV TAT VAT~ [—=][F]
c = =[] |8 (8l—|— 700 (A]

7

7
| lilelela (8] e -l®
o[ 2[2(2] [ed] - | [ 2] Polaidzle
*|AIAAIAAARCEREERT|TT|T
* IDINOIOOOOXAUUIUNYPB
‘|lalalalalalalec|elelelei]i|T]T
8| o[o|6|66]+|elu[allily|blF
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# 14-2 /& ISO/IEC 8859-2 il 4F, ISO/EC 8859-2 H#ifkA Latin-2 , iX/& ISO/IEC 8859 8 1 4ifih
FEOEE 0oy o IXSeGm B JLF o] DU T R ARG B IRE e R G0, Anse B AR . FEiE . QP RNE. B
228 s AR W& SO WAB A ERAE . FER4ET G FEIE .
BeAh, ERANEM TR PERGE S, W (B T E RIS A 2 AN

i T A L{E T ISO/IEC 8859-2,

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

Ll]o|1|2]|3|4]|]5|6]|7]|8

4
2
¢

=

9

A

B

C

D

'“Dé

P

S

v
AO
1O ®

N
- -

+

wIINEEEIER

Olo I~ 4 %

—

AdRvii©)e

-
2

=

O || |

R i=d el

w |0 [N+

= |

c [0 [SE[CT] R [w0n] e
< ==& 1
£ |=0]=]

M| T e || 00~ —

o | D~ [ 0

B e | [ | S
ﬁkﬂﬁ'ﬁmut

_|_|H.-"'L—|A\.
- |5 | =

(
1

200

h— |

=1 B¢ | [

L1
L1

—
oo | (N [ N

(-1.‘!

=N

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

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

21, | '::_I th
ili W >< uC-]
R | O | F T

S | (O | Sl [T t2¢ | X

gl Lemye y | LM O!

=i = el =A==

o D | T N | I
l:'q:'_:‘\ ol |—c:'_:'-. =t

for—t | =3 M
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% 14-3 72 ISO/IEC 8859-4. ISO/IEC 8859-4 ##5 4 Latin-4 5/ “North European” , ‘& /& ISO/IEC 8859

8-bit TR gAY I EEVUFL 7 o XA R AT HIAE RV JEWAE . W =218 Fi4EIiE. LM 5aiEM Sami. 1M
PRSP 21 SR SRR IS R TR IREOE . Wi SCJe IEAE R R B

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

*\D123458?89AECDEF
e L 2 -Mﬁbgg) X%
TS| L[ T|L ool
21 1R B6& (D R S - |/
10[112(314516|7(8(9: |5 |<|=|>[?
"@ABCDEFGH|I|JKLMNO
PQRIS[TIUVWXY|Z{ L\ 1]
"1 " |a/blc|dle|f|g|h|i]| j|k|]1{m|n|o
"Iplalr|s|thulviwx|y|z| L] ][]~

‘AR TILIS| SIEGT|-|Z
| lal x| [T]1] ], |3]e]zleDzn
“IAIAAAAAETICHEEEERT|T|T
*IDINOKIOOOX@UI0[UUUI0IB
“lalalalalalale i|clelelgleli|i|i
“|d|n[6(k|6|6|6|+|gulalafilala
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% 14-4 2 ISO/IEC 8859-5, ISO/IEC 8859-5 /2 ISO/IEC 8859 8-bit FAFEMIE A . EXNFIFETE R Y
FRRINANE . A2 W, % W, 28R 40 A0 5 i,

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

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

*| [EBIIES|T|I I RK] - VLI
* |AIBBCTE® 3AKIIMHOII
“IPCTIVIOX LY BBIBDS
" |a|O|B|T | m|e[#] 3 1| K|JIM[H|O|IT
" plc|T(y|®|X | LU b bl b 35[0 9
"INe|n|r|els|1|1] ]k K|8[F|u
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14.2 SMRFE ROM
RABS77 fi FiI 415 AT A1 ROM S 18 LAt 7S 7] £ J57 FF B2 (16 T 22 () 52 4430 4% o 35/ T R 42388 276 ROM,

E SN A
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W. &3l A ml S HLAYAN R 5 L5 AT BLSCRE AN )

V2N

)

J B . RA8877 1M A 54 GT21L16T1W, GT30L16U2W, GT30L24T3Y,

(K174 16x16, 24x24, 32x32 5 AZE 9 K/NCLIE I H k£ . PRI DI REMIRIE S5 =Y 16.3.1,

14.2.1 GT21L16TW

® Reg[CEh][7:5]: 000b
® Character height: x16
Allowed character sets & width:

GB12345
GB18030

BIGS5 ASCII

UNI-jpn

JIS0208

Latin

Greek | Cyrillic

Arabic

Normal

\Y

\Y

\Y

V Vv

Arial

V \

Roman

Bold

< <K<

*Arial & Roman is variable width.

14.2.2

GT30L16U2W

® Reg[CEh][7:5]: 001b
® Character height: x16
Allowed character sets & width:

UNICODE

ASCII | Latin

Greek

Cyrillic

Arabic

GB2312 Special

Normal

V

V \

\Y

V

Arial

V V

V Vv

Roman

\Y

Bold

*Arial & Roman is variable width.

14.2.3

GT30L24T3Y

® Reg[CEh][7:5]: 010b
® Character height: x16
Allowed character sets & width:

GB2312

GB12345/GB18030

BIG5S

UNICODE

ASCII

Normal

\Y

\Y

\Y

Arial

Roman

Bold

*Arial & Roman is variable width.

® Character height: x24
Allowed character sets & width:

GB2312

GB12345/GB18030

BIGS5

UNICODE

ASCII

Normal

V

V

V

Arial

Roman

Bold

*Arial & Roman is variable width.

RAIO TECHNOLOGY INC.

104/230

www.raio.com.tw




RAIO"

GT30L24M1Z

RA8877
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14.2.4

® Reg[CEh][7:5]: 011b
® Character height: x24
Allowed character sets & width:

GB2312 GB12345/
Extension | GB18030 ASCII
Normal | V V \%
Arial \%
Roman V
Bold
*Arial & Roman is variable width.
1425 GT30L32S54W
® Reg[CEh][7:5]: 100b
® Character height: x16
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal |V \% \
Arial \
Roman \%
Bold
*Arial & Roman is variable width.
® Character height: x24
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal |V \% \
Arial \
Roman \%
Bold
*Arial & Roman is variable width.
® Character height: x32
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal |V V V
Arial \
Roman V
Bold
*Arial & Roman is variable width.
14.2.6 GT20L24F6Y
® Reg[CEh][7:5]: 101b
® Character height: x16
Allowed character sets & width:
ASCII | Latin Greek | Cyrillic | Arabic Hebrew | Thai ISO-8859
Normal | V V V \ \ \ \
Arial V V \% \% \%
Roman | V
Bold V

*Arial & Roman is variable width.
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® Character height: x24

Allowed character sets & width:

ASCIl | Latin Greek | Cyrillic Arabic
Normal \% V V
Arial \ V
Roman
Bold
*Arial & Roman is variable width.
14.2.7 GT21L24S1W
® Reg[CEh][7:5]: 110b
® Character height: x24
Allowed character sets & width:
GB2312
GB2312 Extension ASCII
Normal \Y \ \%
Arial V
Roman
Bold

*Arial & Roman is variable width.
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14.3 ¥ & X7

i FH# 7] LU " User-defined Characters” @Il 57 a5, JhIhRER] ASCRFF /1 (8x16/12x24/16x32 dots)
54 (16X16/24X24/32X32 dots), ILIhfE S FF 32,768 -/ 7ok 32,768 4=/, FM T odmisyuH &7
0000h~7FFFh, T4 54t I & 8000h~FFFFh. 43 i &N 77519, U RA8877 ¥R &
Hh SDRAM 4578 10], ¢ HORE -4 BT 5 15 7 s PO AR DX ] o T 7 45F RO BT B R T 54 €2 REG[D2h~D4h]
515 REG[D5h~D7h] 17 E L.

14.3.1 CGRAM H 8x16 FRIFHER

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 0001h

THEN FONT ADDR = 1010h

address = 1010h address = 1020h
address = 1000h y Y

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

o ([ ] ( J

( J ([ ] ( J

o ([ ] ( J

( J ([ J ( J
Byte 13 Byte 13 Byte 13
Byte 14 Byte 14 Byte 14
Byte 15 Byte 15 Byte 15

Character code = 0000h Character code = 0001h Character code = 0002h

FONT 8X16 format

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 _, y Y

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

(] (] (]

(] (] (]

[ ] (] [ ]

(] (] (]
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 -
address = 1000h address = 1030h address = 1060h
A 4
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 - -
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 FEIFHER

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

14.3.5 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 CGRAM H 32x32 FAI#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
—_ y
address = 10000 > o T Byie 1 | Byte 2 Byte 3 ByteO | Bytel | Byte 2 Byte 3
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
0 0
0 0
0 0
0 0
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  XF MPU #I4E4k CGRAM K
[ START ]

| REG[03h] = 00h |

}

| REG[5EH] = 04h |

}

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

l

Write Enable REG[04h]

NO

Check Initial data number =
font data number

[ 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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14.3.8  =FFH Serial Flash ¥J#4k CGRAM IR

h 4

Check DMA idle
REG[BS6h] bit 0

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

\ 4

Serial flash control REG[B7h]

h 4

Serial flash clock REG [BBh]

A 4

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

h 4

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

Set DMA destination address

REG [50h]~[53h]

A

Set Transfer Number REG

[CBh~[Coh]

v

Enable DMA REG[BS6h] Bit[0] = 1

START ]

14-11 : Initial CGRAM from Serial Flash
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14.4 CFhEEE 90
FRUESC RN A2 B4 ARG PR B3R . 11 RA88T7 Sy U ieiB thie, w47l LA 4t e 90 FF,
BEIhRE IR B2 75 B 8 22 7 #% REG[CDh] Bit4 = 1, 5 4M& 75 % 2 IE# ) 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
—_— *S-__ T T >
ht 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)

20 e B U £ 90 B, IR 2 BB RN .

Fiie]

=

B 14-13
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14.5 MK 5EH

RA8877 X # 7AiMk (REG[CDh] Bit[3:0]), 5iEHINRE (REG[CDh] Bit6). ifij H.ix £eTh g nr DL I 4l 48 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
RABS77 HHE L E NN, bt B BB, I HALE A CFhE R TR hg e [ EhHiT. 18
SCFRERI, A TR E S AT TAER VSN, & ERE T 7. X T AshiiTiEs TAE:

Ll i
Auto move Horizontal range :of active window

R - > RAIO - - - - - - -pBiilhifhy-

B i

|
. | . .
Vertical rang¢ of active window

SHERE] -

Active window

14-15 : Auto Line feed in Text Mode

14.7 “FREXFF
RA8877 Z#EF ¥ INAE - EBEIETLEEAEHRS AP F o IR EIVEE - KHEE
REG[CDhN] Bit7 = 1 » 53 AHYF P &40 N Y E AT R
£ MEAEEER N NAREE TR, TR DA AR AR .

Non full-alignment

<«—— Full-alignment

Display RAM

B 14-16: Full-Alignment Function
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14.8 bR
RA8877 f kP thr . — M REIEIhr — A2 3w uhn. EIEGHREH 32X32 &R KL RE R, 1EIE
DR AT LA s PR 3 8 AL B, B BOEA B SR, EIRGhRi i sl JCotirgit it x5 A
I FRIAHROGHR o SCF- IR IR B E 5 v BE A UL T AR FP AL o SCF0hm R 2 S0 VB N4 .
Z1: 4 REG[12h] Bit3 VDIR = 1, PIP &1, EJEHhr. L ehndiile 24k H sh 2k ae.
ZE2: Jthr RAE TG LA R, PIP & DA RR.

14.8.1  3CFEHR

SCFIChR AL E AT DL B IR AN I RR . Sths BB BT Re L AURTE TAE R LN . MCFE AR, 07
brgx EE) BB R — N SCFMNMALE, MR E SRR S T RN ST A K. S LIEE N
G, AR S E BT AT ATE BRI BLLMR R N BALREE . 38 14-5 B ARG A7 Stk .

32 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
SCF R AT AT ] 58 SR IR R I BRERCAS IR o 45128 4725 9 GTCCR(REG[3Ch]), NXRIIAT AN
on(AI W) 5 off(ANAT W), TABRIN ) AT AR AR 3 A et B A =t
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).

14-17 J9CRRINERIIG] 5, SRR ERE 2 AR A — AN B NI TH -

RAIO
RAPERHE e

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 (REGI[3Fh]). SCF ettt B b i 56 B R T RE Ak, 1 v B DA ] 72
115w, HSFHE 14-18. XFuhrim s %R 537 R BHIKE X (REG[CDh] Bit3~0),
MCRTHRERE B 1 I, bR vE BT LA A CURHS/ICURVS 1~32 83 MK IhREA & B K 1
i, EARI S S mEE  R S RO . B 14-18 R AKPEERAN 1 MFT. HERXT
RIS TR IE L . T BoRi /155 % FHAE 14-19.

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

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

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

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

00000 ~ 11111 1~32
[—— — | .
1 pixel 2-pixel 3-pixel 32-pixel

14-18 : Text Cursor Height and Width Setting

RAIO
Y —

14-19 : Text Cursor Movement (without rotate)

14.8.2  E®IAR
B ahn K/ 32x32 8%, [ MEZ M 2-bit 4%, R A VYR B & E (color 0. color 1. HHtfa. ¥
R ), XEREEEhR T B 256 bytes (32x32x2/8) K/ RA8877 #fit 4 MK Yebnal ik %, fif
P& T AL BB A SR B AR RIE PO bR . 34k, R ehrir B Al H1i&id GCHPO (REG[40h]), GCHP1
(REG[41h]), GCVPO (REG[42h]) 5 GCVP1 (REG[43h]) #tE53. MMiiBil 217 8 Ig o i) ¥ s vl AAS
FFith 0 (REG[44h]). Hith 1 (REG[45h] )15 /1 St i), KT TR MIiE S5 a0 .
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2 o B SehR A7 7 A SRR 8-bi t $dl o A8 W1 UG 1k BIE Yo b ws 2248 B A 20T £HxF BUE br i
A5 N 256 4~ 8bt [dE; WIR{ES AR Afad Busy HH xnWait HLEIBEHEAEH 116, A%
SRR S NN 5 N REME .

2 Bits Represent 1 Pixel Pixel Color
2’b00 GCCO0 (REG[44h])
2’b01 GCC1 (REG[45h])
2’b10 Background Color
2’bl1l The Inversion of Background Color

0 GCCO Color =~ ¥

1 GCC1 Color ==

Background Color = = %

~Background Color = = %

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

"

14-20 : Relation of Memory Mapping for Graphic Cursor
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Procedure:
Set GCCO and GCC1 color Change Wf"éer:;ﬁitc'”gﬂfsnof,?'ec“°” to
REG[44h] and REG[45h] REG(3Ch] Bit 3-2

Select graphic cursor set Enable graphic cursor

REG[3Ch] Bit 3-2 REG[3Ch] Bit 4
Using graphic mode to write 256 8-bit data into \Writing to GCHPO, GCHP1, GCVPO and GCVP1 to
graphic cursor storage space change graphic cursor position.

REG[03h] Bit 1-0 REG[40h], REG[41h], REG[42h] and REG[43h]

%

RA8877
RAIO

14-21: The Display with Graphic Cursor
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15. ik RS EEE PWM Timer
RA8877 B A W 16-biti1 # 8%, HEER051 LAk MHITheE (PWM). 11528 0 BB AEIX =4 Thee, #iff
FizdIAE KBRS E N .

WA 0 5 1 A= [E—A8-bit TS E:. N THEE I BRATES v] U= AR AR R R BR AT R (1, 1/2, 1/4
& 1/8). FEANTHELIX Bt & H AIBRAE ™ A2 % H IR 5, R (405 I 2 £h AH 52 18- bit T 56 R B8 1 K
8-bit T 5 A5 i #5 FT LA 74K, , 7T DURR A I f ke Al H CCLKER A, IXANMH R I8 47 452 PSCLR 5 PMUXR.
TR MR A7 (TCNTBN) 7RV B8R B I H R B0e U X BNVIIRME . THEERTE N R 2 5 R A7

# (TCMPBn) L#, MLCEAHZER 2 A 2hnEyIE{E. TCNTBn S5TCMPBn XU i) Zh e AT DL LR 46 AT
5 TAR MR A SRR, B —AMFase i .

BAMHEEA S AT RO . SN EURE] 0 i, BATHEER P A BLS A CPU i Bk ff e te
HHERIAE] 0 I, TCNTBn fE2 B0 T Bt Bas IF HARsE T — ki iH g SR, Rt Bodefs ik,
BT A HAT G PCFGR AYTHEERELRENL, WTCNTBN K Aot Has

TCMPBn #AEHIAE PWM b, FERA LS i 8 s 2 b2 kit )dEAz 5 TCMPBNn Hu. BRIHaRIL
AT 2B TCMPBn mT LS PWM it (9 JF 5%} E] (turn-on,turn-off time) .

[ Temeeo | [ 1onTeo | WO
- l l *| Dead Zone [*
Gengrator
L | on —Do—-
— . Dead Zone
= Logich
CELK nd B
-l

12

—
H remer [ | [Toweer| [Fonter |
il pg i i PWM1
Clock
Divider - Contred | ;
Logict

15-1: 16-bit PWM Timer Block Diagram

XNw LS

YYY VY
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15.1 HEBREARIBE

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

TCMPn

TCNTn 3 ﬁ

e { 1

A

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

3X2'1 DX:ZX‘IEOX;O

TCNTBn=2 Auto-reload

TCMPBN=0 .
Manual update=0 IInterrupt requestl |Interrupt requestl
T

Auto-reload=1 i

1

|

TOUTn \i [: \ I i
: : : C3J command

[ status

B 15-2: Timer Operations

% 5 TCNTBn. TCNTn. TCMPBn S5TCMPn Z21{7%%. (TCNTn 5 TCMPn &N #2%/7%%, TCNTn
Al LA HEEEXTCNTON 43)), 4 F#3) 0 if, TCNTBn 5 TCMPBn £#{# A\ TCNTn 5 TCMPn .
Foe TR ERE, JFH TEUEE] O B a R A,

15.2 HIHEHRSWUEMH
PWM it % as B Gt Thge, XF 15— R AR T B8 AU B0 — BT RN e ae b, XA
SE ML REAN T 15 5 H AT TH R Ia /R DL BARATR N TH s RS H s, (H2 HATHKPWM 1947 9178

P =g St
BETEEEPAT A W o
Write Write
TCNTBn = 100 TCNTBn = 200
Start
TCNTBn = 150 |'| |'| |'|

Auto-reload

,
N

‘ — | — |
150 | 100 | 100 | 200 I

Interrupt

15-3 : Example of Double Buffering Function
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15.3 W5 R AL
H 3 AT RE L R AELE TR FECE] O AU, DRIULTEFF 4G 66 F T A 2 AT A4 TCNTn BE5E 58
T P25 R A A U
1) SN TCNTBn 5 TCMPBn [M#I4H{H

2) UK T RBE ARSI AL (AR B S 2%)

3)  E XS I T B B RE RS AR AL

R BSR4 1L, TCNTn K24k 403 0 FsE Ik, A B sE, IALE RO a4
HITCNTBn HME B mE .

E

B2 PWMn (A gon/off I, PWMn K%t 2 5 Ak, DRI 8 S A% AE T 46 THEHT 3 o B e
U SARDE .

15.4 HHBRIEE

|
TOUTn I_! i

{50 | 110 140140320 60 |
5 8 1

15-4 : Example of a Timer Operation

15-4 YW LA B BR:

1. FREAZhEHIGE, WE TCNTBn 4160 (50+110) 5 TCMPBn 110. #E AL (onfoff). #RJ5
#E TCNTBn &y 80 55 TCMPBn A 40, LLukiE F—AEHAH-

2. WoEiIANL. RAHSCH . HEWEHITE, THEEE S R — B (] 5 2P 0R T 4L

3. % TCNTn 5TCMPn {EAMFR, PWMn fiiHok i Low 2 high.

4, %4 TCNTn R3] Onf, &yl 4: 3 H TCNTBn B 7. £ F—4 clock K}, TCNTn
Ko NETIN 2 A7 48 1 B fH (TCNTBN).

5. fEHEiEETRF (ISR), TCNTBn 5 TCMPBn #7i%5E80 (20+60) 560, AT F XK.

6. X TCNTn HfY5 TCMPn M[FEIMME, PWMn ¥ 2 Low #| High.

7. % TCNTn FHUAF| 0, TCNTn K HTCNTBn HIMER, JF Ha A dilr.

8. fEhWiHE TR (ISR), HEVEHS PWHAs6e LT LTS .

9. 4 TCNTn 5 TCMPn fEAHFIK, PWMn < H low Fhigh.

10. BIf#f TCNTn F4#| 0, TCNTn AL EHIF Bl &5k, W EhEHEEE T .

11. A B2 1 rh Wi Rt =4
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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

B 15-5: Example of PWM

PWM Zhgerf LAMERH TCMPBn 5EM. PWM A4 TCNTBn ¥, EEUH PWM H{E TCMPBn #

E. EAEIEE PWM {H, FERE> TCMPBn fH. ZAZMKK PWM {E, ZH0 TCMPBn {E. XFTLL
RSB, WS SRR ERE IR D TR A S o WU RS B SO VR EAT R A R R U, i
el ISR Bl HE IR R

15.6 fEHIHH AL

| !

:

1

1 1

1

| :

Inverter on ——m—m———8 :
|

1

Initial State ! Period 1 ! Period 2

Inverter off

Timer Stop

15-6 : Inverter On/Off

NS B R W PWM - 7E Ry P B BT (BT AL D% A1)

1. RHHENER, REPWM ST, I HIFEERE R Onf v £t 2245 1k

2. iSRRG E LA DMEE LT RS, i TCNTn < TCMPn 4 HYE AR S, W TCNTn > TCMPn,
YU AR AR

PWMn 241 PCFGR SebHAn Al LABEE S B SOl , IR RT DARS BR AN B4 SOAH 25 HL %

15.7 ZEXF=AESR

FEIX =A%/ PWM FHZESR G R B B, X AN T RELE TS )28 B 5 56 DA 1A 26 B I A — Rk [ 22 o JX A1 )
25 AL G A2 R T R S BRI AR D RS TR . PWMO 2 JREGHT PWM {55, nPWMO & PWM (&
SR WRIEXPEREE, W PWMO 5 nPWMO 24T PWMO0_DZ 5 nPWMO0_DZ. ifi H nPWMO
/NPWMO_DZ & PWML #iHii. fENHBHEEKIEX AR -, PWMO_DZ 5 nPWMO_DZ A2 [Ai 4%
JE o
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Fimad -

nPtyhAd L

Deadzona
Interyal > |‘7

PO _DZ

LJ _
rPYAMO_DZ LJ—_] r

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

15.8 JEXMH
PWM 8 [X i kil 4w Fl 2E FF 3= s B IR 3h |, Feomtn

D

d
<

B 15-8

PWM #ith R 5 ON/OFF FFICIRZS, HIE(A) R KHJEE ON RE. HIEAEOFF RERZ 0.
2. WHREAMAT, ON HIREAD, M4 PWM “FHHEV = (DIT)*A. HA)iEd, AT D= AT &
0~A.

- FUIAR O RE R, B G A RS B B K R . — R S, A BT RMIAR Y 4KHZ~8KHzZ.
4. LIk ORHEE B, KSR BIE A S . BT LA RIT SRR A & B, B4 ARk
WU LNE TR -

—MRE AR, PWM UIH HL #8757 S R 1 R

OVDD
P
P+ % & Load

= -
Pl DL 5
O-VDD

B 15-9
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P=OFF / N=OFF : separate Load & power. { Fj /™ i 4 5 1 1 HU U5 5 S b, 4548 6 11 75 SR T A
HEFRE £ 1 SR TS

2. PWMESHEAIESMARE. PWM+ 6] 15 R Gl ul A il, PWM-F 71 i I T8 siAs 538 .
Pl Fha] RS T

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

AL, PWM+ 5 PWM -2 AR, 2 ARBERIN BT 5 1. (H2% &S] power MOS  HIfE 4 s B,

55 d A S PR 2 IS 1)K T AR T R RO T, BRI T RE A RN B AR DL, X LR 45 R

a. K [a) G T SN & R R S

b. HEI ] T8 B VF IR S AN 2 SRR, (H R L K ] 55 A AT 5 27 A BRARIE R AR
FITEL PWM 2 fil] FL i 06 253 4 LA 500 -

Fuid+ | | | | [ >

Piyubd- 7] | | [ .

Switching Protection [ ] o 1] o
15-10

1. ®EAL, PWM- & PWM+ HIRAH.
2. VIR R, SIRERA SR FER Y OFF [FPRAS, XHRIEAFE RS MRS, "TREF

EH1us ~ 4us.
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16. BAT R EIT
16.1 FFHLER

WL S PEERAT N — /N GAL BB, E B DI RE AL BOA MR AL B R A5 OL T, AETTHLIN S i i DL &
PATREAFAEINAF P IR AR o A RAE LD RERCELREMITRTE T, AETPHLE & B ST BB INAF P IR P4 CAS
BB AT, ARG AT LUK AR AN A FR S . TR R D e IR AR ARS8 7R B 0 A7 AR A
MIFEEINAEF . TFLE R RERRBS R 12 FidE4, f52 0 h:

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
— it 4

®  Exitinstruction (EXIT) — 00h | FFh | Undefined instructions
ATREIESH, EXIT #82 Dae /e Bk i AL R DhRe IF A HIRL 45408 MPU.

® NOP instruction (NOP) — AAh
ATREILESH, ENMESASMATATE, REPIT T —MEL.

® Enter 4-Byte mode instruction (EN4B) - B7h
ATREILESH, X84 RABBTT N EFIKI AL BEZ 4t X SMEE K IA A7 LA 32 A7 (M bk JECE 4, 1X AT 1)
BETT LU FIZERCR A AE B (KT 128Mb), [Fh RABBT7 1A 3 FRIAL B 5% 1 5 4 2 PR IAAC 8 ) Ml R A A
N 24bit, PEIIGAE R N AE I 2 DL ER A48 5E - A =FJ7E R LABkH 32bit (4-byte) HuhibE, $AT B H
4-byte # T4 (EX4B). TEAEE L. M.

®  Exit 4-Byte mode instruction (EX4B) — ESh
AHEEHLE S, EXAB 5447 AT LAk H N A7 4-byte Hihk Bz [H & %) 3-bytes bk, — HBkH 4-byte
BB, B A A B 2 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]/Z SPI FURGRAE, FEH]# 7] DARYE RGN R BUEE S 1) SPIAE . ERAMEE 0.
FWZFWYmer+Qx2

B Dbit [4] [CPOL, CPHA] s&&s BHUE R, woEfd 0 &0, el 1 2 3. BRMER 12
B 3.

B bit[5] /ZE X XnSFCS[1:0] ZEfEN [ B2 FRONE ik £ m F I (B (ICSH), BUEE ‘00 N 4 RGN
2, BUEEAN U R B8AMRGME. BiMERE 8 MRGHE.

B bit [7:6] T AMEH, XHA bit BE 4 B WEME 0. 1. 2. 3XFR 0. 8. 16, 24 7S H
o BRUMEN O, GRS AW RS2 INAF ISR 20 231 03h,  H & (1 6t 32 51 0Bho

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

ZHCON— byte, ZANZHUE FRIIBCIRZE 19, 4 FEAE AR TURRE, B2 XA 2 S TN .

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

ZHON—A> byte, EANSHK LW CMDW 5 A\ RAB8TT .

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

ZH—A byte, WSEHFIRIGEIEME, QR IME S BEMEAE, W45 S S8 E AT

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

ZHN— byte, HSHENZ DATW SARIME.

Fifife 4

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

B 44 byte (2%, 2% 3~0 s N7 28-bits Hikib(F H, #r)ifUi param[3] fEHiik[27:24], param[2] &
Hiht[23:16], param[1] HuhE[15:8] , param[0] sE#hhL[7:0], EHATIE, FMESESRAERXR ML E
Hodil .

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

f7 dbyte $54, Z4 3~0 ZINAF 1 28-bits HikL{5 &, #eA)iE ¥ param[3] fEHiNE[27:24], param[2] &3
hk[23:16], param[1] #hE[15:8] , param[0] SZHihE[7:0]. AR IFEESET O W R ANEA RS 2 H AT
A HhE+5, AR AR A b 2 R 7R S E R E k.

EFFHEA G, FEHLE R DI RE2EE X RABB77 &AL MW/~ SPI #1144 F-, i 0000h~0007h Hii 8 4~ byte W%
#2“61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h “, IR NAFHHHR 4 J5 2R AL B ) btk K 25 /2 (0008h) 5 i
F EFEBCL AN MPU.RA8B8B77 WA B AL BE 25 AR AE A [ ik 0008h FFAR AT 1R 4, SR A& H| EXIT
T A BUR 8 SR 2 A4 2 B IR MBI 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 /I REG_RD('h03, 'h55);
13 AA /Il DAT_WR('hAA);

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

AA /I NOP

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

78

78

/l addr: 'h0030
/I Chip configuration

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

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

/I Enable color bar

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

/I hdwr

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

11 1A 13 EF /I MPU.REG_WR('h1A, 'hEF): // V: 240; data16[7:0] =
‘LCD_COM_NO - 1;

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

@0048

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

00 I Exit

IR 1] 2% A4

TR R IhRE . IREIFE AU 5 Bon il . 7R B RO A i 7 8, #b A EAE R — N
Ao RS 2 G B E) 5 — AN INAE R, IR AR R AR A 55 i #0  Z0 e 55— A INAF AR 21
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16.2 SPI Master G
RA8877 fE SPI fEdd ., K2 ml LLLARII ARk SHUc. HRATAIR [SCK] 41X 4 AT BR & 22 1720
AL S5HURE, master 27F clock edge #if2-AJE #A B AH 515 B LML slave 25 E S 9MEE . 7F SPI %
HZZAF4% L, CPOL 5 CPHA 5 4 Rl Ry AT ki 4%, 1 master 5 slave # & W AUHRAETE 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 ZAZ ARG, SPI AR T AR IL . IRt A B it 77 UK B S5 N [SPIDR] ZZA7 38,
5\ SPIDR % s2br L RS ANEA 16 NMAFZEH FIFO #F7 A Write FIFO. &5 N AR 210 Write
FIFO {1 data byte. *4 SS_ACTIVE # ¥} 1 3 H. FIFO A& 155 T, RA8877 245 N\ Write FIFO
BRI iR 545 Slave.

Receiving data bytes

PN 5 AR B2 AN AR . B R — Rt & — BRI R DR o0 e 2B BRI B
S T2 A AR Write FIFO W, 1X 437242 SPI ARSI BN, 1l @& 1 2 o 1D TR B A8 2 B 40
M SE R, BRI B 2 7E Read FIFO . Read FIFO &5 Write FIFO &M% [, & —4-jl
SLEA 16 MR FIFO. FIFO WATT LA [SPDR] Z2f s h i3],

FIFO Overrun

T & Write FIFO i& /& Read FIFO #5218 ] circular memories £ — AN TEFR HI KN AE. 247E FIFO &
LWMIELLT, BENFIFO MRS 2B S B8 . 2 H[SPDR]Z A4S A\ Write FIFO 11545 i
Overflow [, #h2xid ot 2, A SPI £ MM A &2 B EdE, R REEA
FIFO )% -

3 3
2 5 2
1 TowP 1
wel_ 0 |RP 4 |RP
WP = FIFO Whte Pointer
RF =FIFO Read Pointer
B 16-2
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AR5 ml LR AL Write 231X . 24 [SS_ACTIVE] i& 4 0, LitsE Read FIFO &/ Write FIFO
o2 Read FIFO overruns P RESH /NI E, Filie SPI bus Rk f e AR L, dnfeimi
45 DAC. T4 R H20 28 T LAk 2086, Fi52 | Read FIFO overruns f2 B OR B E 1. 4tk SPI # 48 H
TEAL IR SRR, 4 Read FIFO X5rat /2R E N, THH H AT RFIFO MHHRERFE R 77752 dummy
read 8 H 2T O 4%i% transmitted B LL 16 BUA 5.

Ndummy _ reads = Ntransmitted _bytes mod 16

2 . WRTE Read FIFO %A THIEIL T, 617 16 R € &% il overwritten, [RILAESFZIR 16 R
Z TS AERIA Read FIFO AN 223 .

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

REG_WR (‘hBB, 8'h1f); /Divisor, configure 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); /I clear interrupt flag
REG_RD ('hB8, 8'h55); // RX
REG_RD ('hB8, 8'haa); // RX
REG_RD ('hB8, 8'h87); // RX
REG_RD ('hB8, 8'h78); // RX
REG_WR ('hB9, 8'b0000_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirgen, cpol, cpha}, nSS
high.

RAIO TECHNOLOGY INC. 129/230 www.raio.com.tw



RAIO"

RA8877

Character/Graphic TFT LCD Controller

16.3 HRATIRAEESI T
RA8877 N7 SPI master i [, I D g = A8 4 18 FH AN AE/ROM, SCHFI M A 4-BUS (Normal Read)
5-BUS (FAST Read). Dual mode 0. Dual mode 1 5 Mode 0/Mode 3. [AN{#/ROM ZhFERT LAg: SC 05
DMA #EAME A . SR AN I N A7 /ROM i 47 12 SC7 1 bitmap B3O . RA8877 S Lilgi) Lk
TR H-RIEA FE TR . DMA UK R SN IR N A it 7711 22 DMA (Direct Memory Access) HI%i#E,
M H A A A IR, 3 T USR] DMA IR /s 8 th N A i 2= B A7 b, X AN FE R AN 75 2 MPU 1Y

AbFE

XSCK -
XMOSI
< > SERIAL
RAB877 | XMISO R ROM 0
XNSFCSO0
XnSFCS1
> SERIAL
> ROM 1

16-3 : RA8877 Serial Flash/ROM System

KT INAFIROM HIEEE i & i, 2% TR

7= 16-1: Read Command Code & Behavior Selection

REG [B7h] BIT[3:0]

Read Command code

000xb

1x EHAr 45— 03h
TR BGH EE, NAEZE RA8877 A dRHy Ny xmiso 5| J#.
1 Mk 5 H e 1) AN 75 22

010xb

1x BB A &fi%— 0Bh
NPUE I BUE R (fast read), [NfEZE RA8877 HI%dEH Ay xmiso 51l
TEHLHE S B ) 2 8 A~ B

1x0xb

Ix L 40 — 1Bh
REEIECEE, NAEE RA8877 IR I NN xmiso 5| il .
PR SRR A 16 N2 .

xx10b

2x FEELAT 45— 3Bh
INA7 2 RA8877 it N 77 =L st N, HA N\ 5] A xmiso 5 xmosi.
b 5 ¥ s R 2 8 AN E M (mode 0).

xx11b

2x BeEL T4 id— BBh
RA8877 [ty iy i 55 Hia i N\ B A28 =0, A8 F it N 51 A xmiso 5 xmosi.
I S5 EER 2 4 N2 (mode 1) .
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XnSFCS
XSCK(MobDE3) L[ LI LT L[ LILPLfuror
XSsckMopeoy [ LT LT L7 LT L1 L1- LJTLTL_

XNOSI D
XMISO XX OO—

16-4 : Mode 0 and Mode 3 Protocol

e 8T —sh—— 24T/32T —l—8T —+le—8T —i

XnSFCS | |
xsck [N ... SO e
XMOS| W 03h W AdATZE0F X ' |

| | Addr[31:0] |
XMISO . DO >< D1 >< D2 /‘

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

16-5 : Normal Read Command
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e 8T s 24T/32T — 8T —e 8T —f

xsok  JUMUAN....... AN ——

XMOS| W OBR K Addr[23i07 )i Dummy X

| Addr[31:0] : ; 5
XMISO E E E NSO SR

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

8T el 24T/32T— 8T —u4T [4T 14T 4T

xsox  JNIAL....... AR AN

xmosl O« 3Bh >< Addr [23:0]7 >E<Dummy®@

Addr [31:0]

XMISO | €&

If REG[B7h] Bit 5 setting 0, Then Addr ;
state will be 24T 4

SFDI (BB BA<B2<B0)
If REG[B7h] Bit5 setting 1, Then Addr | |
state will be 32T sFpo BT B5<B3<BT)

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

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

3129

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

16-8 : Dual — 1 Read (Reg need to modify)
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16.3.1 AMEREITFESR ROM
RA8877 4 M FrEE B AT 747 ROM, T LUK ZFh 75 N A7 . 1 RA8877 ALV ROM [
SR GT21L16TW/GT21H16TIW, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z, 5
GT30L32S4W/GT30H32S4W., XL B4 7 16X16. 24X24. 32X32 55 75 KN,

IR T ARASAAE T 3 FOAREM gL 73, 1 byte/2bytes/dbytes HI4ifid 52, IR

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

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

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

Eal A

FEAL AN A7 ROM I, {3 I B e A0 1 R m %A o TS0 T VA ) 7 A5 i 55 < B0 7 5K, 1 i
FESTHFAP

TR GT30L16U2W #L#% 15, uni-code P AL 7 4 5341 2% “ZFindex Table” >Kit % ROM £tk
I 48 F & %5 N UNI-CODE #1745 & 00A1h~33D5h 5{ E76Ch~FFES5h, iX4&— Mk it 4ifid i
B, B 2bytes FF784 (high byte first) k2% | “ZFindex table” JfilH 7 ik, HE
UNICODE #4fidii [l A T EPA /% XTSI Ui ], 15275 GT30L16U2W #iks 15,

Bl 7 o B &l GT30L16U2W %1 A UNI-CODE ¥ #Ffi3 (00A2) , [N [ N1
00A1h~33D5h 2 [f], #RJ5 MPU @225 N A4 2 bytes DL 5] ZFindex table 5 RA8877 115 SL )
FIRFHuAL o

1st Byte 00h

2nd Byte A2h

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

B 16-9 : Uni-Code Zfindex

RA8877 ELAME T ROM WIANR I IR FREA7 4%, 1X AT AR AL F 35 v DA S 2SR 757 & 403 ROM [
BF. SN RER—DTA:
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RA8877

16.3.2

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

Serial flash
controller REG [B7h]

l

Serial flash
controller REG [BBh]

Source address
REG [BCh]~[BFh]

Font control
Register 0 [CCh

l

Font control
Register 1 [CDh

GT Character ROM
Select REG [CEh

L]

}

GT Character
control REG [CFh]

GT Character

control REG [04h]
[

Write Font Code

Character finish

finish

Not Full

No finish

Idle

END ]

=T e

16-10 : External Character ROM Programming Procedure

ShER SR AT HHE ROM

HMERINAEIROM 1] LR AR A ARSI, R4 mf v] LAAE B TR T 3 F DMA (Direct Memory Access)f7H1.
HATNAF/IROM 1 LM AE /& DMA ZHEEIR I, 170 INAF/ROM RN K g A7 Ak . B2 AT IN/F/IROM’s
(A 25 o IR SDRAM [ X — 3. INA/ROM EIEH#E X T

8bpp data
Addr Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 Addr Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h R’ R16 R1° G,/ G4® G1° B,/ Blﬁ 0000h Ro’ RoG Ry Go’ Gt Go® Bo’ Bo6
0003h Rz’ R Rz® G3’ G3® Gz® B’ B3® 0002h R, R,® R,® Gy’ G, G,° B,’ B,°
0005h Rs’ R56 Rs® Gs’ Gs® Gs® Bs’ Bs6 0004h R4’/ R46 R4 G, G,8 G,° B,/ B46
0007h R,’ R76 R G,/ G:° G;° B,/ B76 0006h Re’ Res Re® Ge’ Ggb Gg® Bs’ Bse
0009h Ry’ Rg® R¢® Gy’ Gg® Go® By’ Bs® | 0008h R’ Rg® Rg® Gg’ Ggb Gg® Bs’ Bsg®
000Bh | R’ Ri,° Ru® Gu’ Gu® Gu® | Bio” | Bio® | 000Ah | Rio’” | Ri® | Ric® | Gio’ | Gic® | Gio® | Bao” [ Bac®

16bpp data
Addr Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 Addr Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h Ry’ Ro® Ro® Ro* Ro® Go’ Go® Go® | 0000h Go* Go® Go? Bo’ Bo® Bo® Bo* Bo®
0003h R/’ R,® R;° R4 R;3 G/’ G,® G;®> | 0002h G4 G, G,? B,’ B,° B.° B4 B,®
0009h R4’ R4® R4° R4* R Gy’ G4 G,° | 0008h | G,* G423 G42 B.’ B.° Bs° Bs* B,®
000Bh Rs’ Rs® Rs® Rs* Rs3 Gs’ Gs® Gs® 000Ah Gs* Gs3 Gs? Bs’ Bs® Bs® Bs* Bs®

24bpp data
Addr Bitl5 | Bitl4 | Bit13 | Bit12 | Bitll | Bit1l0 | Bit9 | Bit8 | Addr Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h Gy’ Go® Go® Go* Go® Go? Got Go® | 0000h Bo’ Bo® Bo® Bo* Bo® Bo? Bo* Bo°®
0003h B.’ B,° B,° B4 B3 B2 B;! B | 0002h Ry’ Ro® Ro® Ro* Ro® Ro? Ro! R¢°
0005h R/’ R,® R,® R4 R;® R,? Rt R:° | 0004h | G,/ G,® G,°® G4 G,® G2 G,! G,°
0007h Gy’ G, Gy° Gy* G2 G,? Gyt G,° | 0006h B,’ B,°® B,° B,* B,® B,? B! B,°
0009h B3’ B3® B35 Bs* B3® B3? B! Bz | 0008h R,/ R,® Ry° Ry R,® R? R,! R,°
000Bh R3’ R3® R3® R3* R R3? R3t Rz | 0O00Ah | G37 G3® Gz® Gzt G3? Gz? Gst G3°
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DMA S {0 il 2 mT DL () B8 S5 %8 K B AR SR A7 T . £ RA8877 ' DMA [YIME—RIE S SR
INAF/ROM. 5itF DMA A Fif L1651 77 3K, linear #1705 block Bz, 3 7] DAFRAEE A & AR B 36
PEiEFE. T DMA f&3i% H (27 A7 M TAR G A, RIEIJ579E 89— byte —4> byte (KPR #odis i 41 A
FROM ik 2 A7 . 1E DMA EifEI% )G, RABBTT 2 t— >l AR 45 . & T VR4H A,

HSHETIIET

16.3.3 SKMERXTHEBNEAIRIMEETHE ROM
DMA linear # X #8 FHTER 1T INA7 ) CGRAM f4i%%5 SDRAM, i this TAE 7 1 ff) € iR A 20 i3 5 J&
8bpp, HEZ%[E 16-11.

Serial Flash SDRAM

16-11

16.3.4 XA THIEENFFRIMTSETHEE ROM
DX B 2 ) B A A7 DR B A IR R e, XM AR BRI BEA BT A2 DL Pixel NEEA AL, 1
ST R iR

Serial Flash SDRAM

DMA

B 16-12 : DMA Function
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[ START ]
DMA serial flash address Color depth
REG [BCh]~[BFh] REG[5E]BIt[1:0]
' v
DA serial flash address Linear or Block Mode
REG [BCh]~[BFh] REG[5EN]BIt[2]
! !
serial flash image Serial flash control REG
Width REG [CAQ]~[CBh] [B7h]
! !
destination address DMA Enable REG [B6h]
REG [50h]~[53h] Bit[0] = 1

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

v

Destination XY REG
[COh}~[C3h]

.

DA process width high
[CBh]~[CSh] [ END ]

Check REG [B6h]
Bit[0]

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[SER]BIt[1:0] REG [0Ch] Bit[2] = 1
REG [BCh]~[BFh] - l l
i Linear or Block Mode [ END ]
DMA serial flash address REGISERIBI2]
REG [BCh]~[BFh] ¢
Serial flash control REG
i [B7h]
serial flash image
Width REG [CAh]~[CBh] ¢
‘ Interrupt Enable
destination address RES9BNBIT]) =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
‘ Bit[7] Interrupt
DA process width high :
[CBh]~[C39h] 0 Active low
| 1 Active high

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

RAIO TECHNOLOGY INC. 137/230 www.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

REG[03h] Bit[7] = 1

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 l
¢ Linear or Block Mode [ END
DMA serial flash address REGISER]BIt[2]
REG [BCh]~[BFh] l
Serial flash control REG
i [B7h]
serial flash image
Width REG [CAh]~[CBh] l
l Interrupt Enable
destination address REG [0Bh]Bit[2] = 1
REG [50h]~[53h] l
t REG [B6h] Bit[0] = 1
Destination image
width REG [54h]~[55h]
1 v
Destination XY REG
[COh]~[C3h] heck Hardware interrup
REG[03h] Hardware
l Bit[7] Interrupt
DMA process width high s
[CBh]~[C9h] 0 Active low
| 1 Active high

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

IIC Master & XX M BT 0, XRAERIB A RN ik 5B dE . HSCF 100K bps 5 400K bps
i, T2 IIC Master XSCL # & A5

XSCL = CCLK / (5*(Pre-scale + 2))
245 41 XSCL #& 100 KHz - H. CCLK & 100 MHz, #4 pre-scalar (REG[E5h] & REG[E6h]) #iti4 4
N 200, £ Master 5 Slave [A][¥dREAE M4 XSCL & F 1, L Bytes NH#AL. &3 byte 2
8-bi, X%FA~ XSDA bit #A X L —A XSCL , I HALHN 11 MSB JFaaf&%i, 1E4A> byte JGi&H —
A~ acknowledge bit f£i% . &A™ bit #E7E XSCL Ay P SLgi b2, Kt XSDA R AETE XSCL K H P
Ak, I H XSDA %ZifE XSCL o i & Fa i R o

—MRAEILET NC EIRPMLEAE 4 DN HIH A
1. Start signal

2. Slave address transfer

3. Data transfer

4. STOP signal

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

FROM Slave TO Master A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

16-16

RAIO TECHNOLOGY INC. 139/230 www.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

#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. @B/
BRI AR IS U ADIRAS , T A A P 2y AR R DT B4 i 2k  3X A ThRE P DASRIL s BN ), [ 17-1 &
AN IR A T B R FLES . RABBTT A AN HL I oK, T4 AE KIN[4:0] P& b4 HifH.

RA8877 Column #

KOUTO

KOUT1

KOUT2

KOUT3

B 17-1: Key-Pad Application

17.1  BHEPHERERER
RA8877 LM IR ST

IRZ S HF 5x5 BEALAERE

Key-Scan B A I FE /7 A0 K A 30002 5 BURE R[]

AU R K e R ]

SCRE 25 [ I

TR AT A 4% 2 MR B 3 MEEE (HA2 3 A A RE 2 90° HEF)
A e B R e R R 4t

R N

o

KSCR A IPREZAEE, XN AL T AR R RMIRE,  UReEmr(a] . ORI |
BB . AT AT HARAL T, A AT LLE L AR TS . /£ KSCR2 bitl~0 £23% H A% T izt & H .
SRJEAE W] LLIZ I 3 KSDR 43 21428 .

2 . “Normal key” & 7E DAEURERS (8] A SE Al A BN E A S48 4% N 8817 8. “Long Key” I 7E K 4 4 Y
FERFI T A PO A 3% R8T M. 55774 "Normal Key" 44774 “Long Key”, N EXE L6 |
T IER .

#2 17-1 Z7E "Nnomal Key” THERD SEEA PRI R, $4 N BB 2 4 /775 KSDRO~2. U2 K
)% Nk, MIRDH ISR "Long Key”, MBS AES 17-2.
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% 17-1: 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

= 17-2: Key Code Mapping Table (Long Key)

KinO | Kinl | Kin2 | Kin3 | Kin4
KoutO | 80h | 81h | 82h | 83h | 84h
Koutl [ 90h | 91h | 92h | 93h | 94h
Kout2 | AOh | Alh | A2h | A3h | Adh
Kout3 | BOh | B1h | B2h | B3h | B4h

M T LR, RE2H SRS A KSDRO, KSDR1 5 KSDR2 = A8, JEEEEMEaAN
St B e E i SR O, TSI LS, 155 AT
TE AR [FIR ] 3% 4805 0x34, 0x00 and 0x22, 7F KSDRO~2 f§fE A W F:

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

PA_E PSR B A F s A R R

ZF 17-3 : Key-Scan Relative Registers

Reg. Bit_Num | Description Reference
Bit 6 Long Key Enable bit
KSCR1 Bit [5:4] Key-Scan sampling times setting 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[0Ch]

BRE AL M IIAE (Key-Scan), {81 7T LU T 5105 5 B BIR A

1) Software check method: 57 Key-scan [fPIRAE (status), KA1 EHTE R
2) Hardware check method: IR 1G ke 156 f BpE 1% T o
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A BOETWTERE (INTEN bit[3]) v 1, ABAGREA g st A Wr. 125l EnF, Key-scan
FRWCIRA RS (bit[3] of INTF) Rikim oA 1, JoiR el Ry ik, 1o Y3 A DR USRS i 0 207 B b IR &S e
75 M BLJE A 2 B A A

Ak, RA8877 1E48 Ml s T 3% “Key-stroke wakeup ”, & W E e UG, AT %48 fil &% #0] LI RA8877
PR ARAR A Pl . O TR AR B 1, MPU AT DU I B 7 258 1 RABBTT I T & 75 77 A

LA N (4 A7 a5 R 1 1€ AR B G T

1. ATk

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

[
gl

Check REG[0Ch]
B3 =1

Execute Function

Clear KS status
(REG [0Ch] B3 = 0}

Read Key Press Number
END

Read Key Code —
REG [FDh],

REG [FEh],
REG [FFh]

17-2 : Key-Scan Flowchart for Software Polling

RAIO TECHNOLOGY INC. 144/230 www.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

2. Mk

l

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

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

A 4

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

Other INT Functions

Read Key Press Number

! Read Key Code

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

é Execute Functions
s s 1

: | l

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

| i ISR Termination

17-3: Key-Scan for Hardware Interrupt

17.2 BRI

Column# (KIN#)
co ©C1 Ccz C3 4

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

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

r3 | 30n | 310 @@ 34h

B 17-4

Row# (KOUTH)

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

W
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18. A HME N

RA8877 HAWHIRIEIRA, —MR—MRE, HB—MREERE. FILBERER S IG TR B B, ki
VA HL B K/ R 24N Normal. Suspend. Standby. Sleep. 78 R I 1) B AR 7 o8 & S N A % i 2 o
£ RABBTT BN AN, RA8877 i) LCD # I Akt iflS, BIbdt N4 i, 5 efetdft R4t
X} LCD #iHfit display off 2k power off [951E, LA LCD Hib iR

18.1 —IRE
18.1.1  FRAEBER
i 2R CPLL. MPLL. SPLL W/ &G KIS A7 defl . AT b 2046 A PLL Siefase, X4
PUEIL G247 4% 01h bit[7] 4540 PLL A% 2 A8 E .«

18.2 HHERE
18.2.1 BEARARE
FHHIREGR, Fra ik (REMR. NEH%S. FHHE) BESHLIL.
N SN GE T I

i BoE A AR O BER S

i, HEANEHBAIRE (RE A4 DFh bit[714 1).

ii. SDRAM 2z H3li#kA power down #52ak H A, X 2RI Z 7S EOh bit7 F&E (&
EOh bit [7] 24 0, NI7E RA8877 it N4 HilE K, SDRAM £ power down; # /&1 7E EOh bit 7
N1, 7f RA886 # N HiMH A, SDRAM it N HBEALH# . )

iv. ARSI NBEIRAE S (sleep state).

V. EERENAEIER SR

vi. Ul RGEH CPLL AR i A OSC.

vii. W MPU £ 02 FF51# 1, A4 RABBTT %44 OSC, Wik MPU I/F 2 H1T#:1, H4 RA8877
4151k OSC.

viii. KHIFTA PLL L (CPLL/SPLL/MPLL).

ix. fEHEREREZALERN power saving ©7, HHHERMAR 1, XA LR RA8BTT L&t
A T4 s

M HNB BB SRS RS, EAREEDRRERAAEERZ .

[ S b A AR Q) 2 SR a0 R
i.  E5JT power saving state (1% DFh bit[7] as 0).
i, WCRAEREIREL OSC #fF ik 7, MAZIE EHE OSC.
ii. VRGN OSC.
iv. & FrA# PLL (CPLL/SPLL/MPLL).
v.  UIRFTA (R GE . NWFE. FRHE) Ny PLL Si%.
vi. I ES AR SAE 85 (1) power saving bit 3T HL25 4% bit 224 0.
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18.2.2 RHRER
FERIRAE (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).

i E R EIREZ A1 power saving bit If &4 1, XALAF{R RAB877 & ANAH
B

AR BRI E R EES, ETREI RN Z K.

(] B PR AERL P TR T

i.
i.
iii.
iv.
V.

Vi.

= power saving state (¥ & DFh bit[7] as 0).

WERAERIRBE OSC #efF 1k T, WA ZT#E SR OSC.

I R YA OSC.

5] 42 45 ) PLL (CPLL/SPLL/MPLL).

VI A (% (RGN WA ) Jy PLL 5.
1 Fi A IR S 22 A7 2% 1) power saving bit - H.Z5£F bit 454 0.

18.2.3 Standby Mode
BN standby (/5 REMFEGEMPRK ST 1L, AFIERN 955 H MPLL clock #2 .
BEN standby BB T

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

Vil.

viii.

WE A A standby £55X .

BN A (B € DFh bit[7] as 1).

PN B LS 3N standby #5230

ERRe R

Vi R0 OSC, I HAYERF N AF = 2 1 MPLL clock #24it.

{35 OSC #h4T .

HeRFFTA 19 PLL 7ESIEIRAS DAEPE [ 5,

i P K BOIRAS 2247 3100 power saving bit 7 BASAFAE N 1, IXANLLHI (R RAB877 EL&iE NH HL
ik

E GENEHERAX BRI ES, EAREI) AR AEEZE.
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(] ) R AL ) 2 R A T
i. = JF power saving state (% & DFh bit[7] as 0).
i.  VHRRGHESHMEN PLL M.
ii. I FHEREIRSLZEAEH power saving bit I H.4 £ bit 454 0.

18.3 BEIRHEALBR

Iltem Normal State Power Saving State
Normal mode Standby mode Suspend mode Sleep mode
PLL enable Parallel MPU Serial Parallel Serial Parallel Serial
MPU MPU MPU MPU MPU
MCLK | MPLL clock MPLL clock ';"lz(';l'; osc e stop stop
CCLK CPLL clock OoSsC OSC stop 0OSC stop 0OSC
PCLK SPLL clock stop stop stop stop stop stop
CPLL On On On Off Off Off Off
MPLL On On On Off Off Off Off
SPLL On On On Off Off Off Off
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19. &AL
1 RABBTT 1y E 4%/ e 4 FZ UV EHT » sFlsE25% 19-1 - [ RA8877 Hifr stV sl e &=Lt
FHERGHAAY - RABBTT H & —(E/IRREE 7R i T 2 HUTE S E fFes o INRRE (788 v LU IR REaE UM i AEE Y
Bk A ZHEAN - M ras i/ LUEE “Command Write” #HHAEL “Data Write” #8H L% 4 AHD
SYEITHEE © “Command Write” 5 E# {72 (irl (register number) » 2% “Data Write” JEHAFE A LU &R
BAgFsT o EEEITEENEFRERE > TmAZE e % “Command Write” HHH » A& P {HH
‘Data read” FEHAAGEHUE R - “Command Write” ‘ZaiE B f7as{iziik - “Data Read” Al SEHUET (7 &} -

% 19-1: Host Cycle Type

MPU_8080 MPU_6800
Cycle Type XnCS | XAO ["xnrRD XNnWR XnRD | XnWR Description
EN | RnW _ EN | RnwW_
Command Write 0 0 1 0 1 0 Register number write cycle
Status Read 0 0 0 1 1 1 Status read cycle
Corresponding Register
Data Write 0 1 1 0 1 0 data/Memory data write cycle
following the Command Write cycle.
Corresponding Register
Data Read 0 1 0 1 1 1 data/Memory data read cycle
following the Command Write cycle.

NS R AR AR DR, AR BT GAFA A AR L. AR RE BN 8-bit, X
TR AE AT 5 5 HAk rh S VR R R B 5 R b .
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

19.1 REEFH

Status Register (STSR)
Bit Description Default Access

E % A AE Write FIFO full
0: N7 Write FIFO %4 full.
7 1: P94% Write FIFO & full 0 RO
HAETENAE Write FIFO &4 full (015 H N, MPU A H LA | —
BE.

F %5 WAE Write FIFO empty

0: A Write FIFO %4 empty.

6 1: P47 Write FIFO 45 empty. 1 RO
A Write FIFO & empty i, MPU A L5 A 8bpp ¥#E 64 M4
# 0k 16bpp #df 32 MM F 5k 24bpp i 16 MEE

M N FE Read FIFO full

0: N1F Read FIFO %4 full,

5 1: W{¥ Read FIFO 15 full. 0 RO
N1 Read FIFO /& full if, MPU ] LA HX 8bpp #i#k 64 M§ 2
8¢ 16bpp 4 32 M5 2L 24bpp s 8 ME R .
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Bit Description Default Access
F % A7 Read FIFO empty
4 0: W4+ Read FIFO #&f empty. 1 RO

1: W## Read FIFO A empty.

Core task is busy (fontwr_busy)

BETEAR AN 1 UAMZ O AT R A

BTE. JLfi[5/%. DMA. XS5 NS EHE AN

0: 15558 B & .

1 ARSI AR,

A VI T 5 TR B0 S SR A S BOE RS, AT S
il RABBT7 &N E .

£ :BTE. JLT 5%, DMA 7] Uk 25 H Dh e A & i b A . 17
SCEREAE, WA A PR SO e ATIRIER . AR AT
s BRO5XFIEE & E R, #4JHL core_busy
(fontwr_busy) X4~ bit 24 0.

SDRAM ready for access

0: SDRAM 3 HE & BF B A7 I

2 1: SDRAM L4 T LU f7HR . 0 RO
FEAS B R A X A PR AS 2/, A8 38 205 € “sdir_initdone”
fik 1.

Operation mode status

0: Normal #1F.

1: Inhibit #1F.

L | inhibit #fE %R RABSB77 P IEAEMEAT Py 35 4 BLo 2 P LR ok 0 RO
YNNI ER T SV L

TEAR B A, IR S 4ERRTE 1 BB PLL SR B 1k B LI A
bit 5 REG([DFh]bit[7]) &5 — s s [ [A] %

Interrupt pin state

0 0: &A=, 0 RO
1 HlreA.

Note : “RO” means read only.
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19.2 IC HBEHR

REG[00h] Software Reset Register (SRR)

Bit

Description

Default

Access

7-5

LVDS Common mode voltage control bits

TETFHVEALIG ) BE AT & B0 BUOME, (EF & AT LS A\ CCM
HESH), X/MESS deault M LAHCAN LVDS 1 Common
MR AR IE, I BLASE FH 3 ] DUds i 33 U A G2 A7 25 5Kk A5 2 AR I = 1
1B

CCM 43 ## %0 0.05V, S ARAHMMEN )y 7. % CCM KIfEZ N
T1EIE Common HLJE i 2218 - 17 Common #E2XF HELE A 25 {8
(XTXP+XTXN)/2

06h

RwW

4-2

LVDS Driver output current control bits

TETFIVEALIG, BEGEAF a8 S BRI, EFHH T LIS A CA
H (A5%), XMESS deault (AN LVDS HIZE3)HL L
MR IE, AT & AT DA I S HOX AN G2 A7 # kA5 2AH N 5 FRAH .«
CA 73 #1509 0.32mA, S AAHIMEN Y 7, % CA I HK)ZEN
TREERBES L, Wl Zs kR E Xy £ 1000hm T,

[XTXP-XTXN| ] H EAH o

05h

RW

LVDS Tx pre-emphasis Enable
XA bit Ad AR BE B R 4E 4 E, LA/ BER (bit error rate){f .

-
0: Z%He

1. e

RwW

Software Reset

0: Normal #1E.

1: Software Reset.

Software Reset RGN NESIPIREHL, BT RAAHERASTE
BRI B LA Rk 2 A7 28 v] LAIRME R B I a E . 3 FH &
T2 & 2 I BOE DA E AR 2 S BRAS

YE XA bit 7F reset 5E %5 2 H sh#iE i .

wO

Warning condition flag

0: BHESLLE,

1 BEHPA

BRI (5 S5 K & REG[E4h] bit 3.

RO

REG[01h] Chip Configuration Register (CCR)

Bit

Description

Default

Access

Reconfigure PLL frequency

XFXAS bit 517 LR FTBUE PLL 4.

i3

a. HEHHEEN PLL 1RS48 PLL iRA LS o,
LB IR XA bit (E N 1, PLL RS 2.

RW
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Bit Description Default Access

b. i F 3 AT DL (R A )X A bit DLANTE KA LT &LV #H 3|
PLL 8%, ""3&oR PLL R C e gids I B #sT) .

Mask XnWAIT on XnCS deassert

0: No mask

XNWAIT AiE7E XnCS assert /deassert {5 F, HENEE
R XnWAIT 24E4F assert, Jf HICH JGiE#Z N — M5 A
o Wi MPU A5 (1 ATGVELE XnWAIT MRHSTPR, 2978
JA AR RABBTT S8 U, A4 A5 I B A% 4 1) XnWAIT
#EAL, I HAE XnWAIT Jyis s P A AT T~ — IRHIAE I

1: Mask

2 XnCS Wi 5| XnWAIT d2xiicds, it MPU i b
ZiiE i XnWAIT Sk B 3 3E K I .

Key-Scan Enable/Disable

5 0: Ze. 0 RW
1 e,
4-3 Reserved 11b RO

IIC master Interface Enable/Disable

0: #%f¢ (GPIO function).

1: #HE (IIC master function).

IIC master 5 XKIN[0] & XKOUT[0] | 4t=,

XA bit % Key-Scan 3 6E bit B A SRR, Heh)iE i an
IIC master 55 Key-Scan [FIHf ERET1E, HE4 XKIN[0] /XKOUTI[O]
¥4 NC MThae, EFHEM XKIN /XKOUT 5] ki 4= 4 £
Key-scan Zfg.

Serial Flash or SPI Interface Enable/Disable

1 0: 2%58 (GPIO function). 0 RW
1: #AE (SPI master function).
Host Data Bus Width Selection
0: 8-bit T umAiHE ok,

0 1: 16-bit 3= 4% i B v E 0 RW
x4t Serial host I/F 1% 5 82 78 TF L 7R 10 54 3 2,
RA8877 14 2:45iX A bit %4 0, Jf H X ALV 8-bit 98 FE A7
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REG[02h] Memory Access Control Register (MACR)
Bit Description Default Access

Host Read/Write image Data Format

MPU £15xf A 17 (1352 5 Bl 1 5

Oxb:EHHZE N, A LMEHMS AT
1. 8 bits MPU I/F
2. 16 bits MPU I/F with 8bpp data mode 1 & 2

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

10b: X EFEHURE B Bl high byte(t1 16 bit MPU I/F 18 FH i /&
8-bpp data mode 1 ##E# ).

11b: XHEBCEE 5 ¥k high byte(t 16 bit MPU I/F 1 f 24-bpp
data mode 2).

Host Read Memory Direction (Only for Graphic Mode)
00b: =>4 )5 LE>T

Olb: fi>7% )5 LE>T.

10b: E>F g A->Hh.

11b: T>L 5 E>%.

R B 1 A2 linear - HEAR S P bit 7] 2005

3 NA 0 RO

Host Write Memory Direction (Only for Graphic Mode)
00b: =>4 #AJ5 LE->F. (Original).

01b: /H->7% k)5 LK. (Horizontal flip).

>1 10b: E->F #RJ5 A ->F. (Rotate right 90° & Horizontal flip). 0 RW
11b: F=> L )5 /A ->4. (Rotate left 90°).

IR B e 2 M T AR, PR bit BT 208
0 NA (must keep it as 0) 0 RO

REG[03h] Input Control Register (ICR)
Bit Description Default Access

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

External interrupt input (XPS[0] pin) de-bounce
6 0: AFE de-bounce. 0 RW
1: FHE de-bounce (1024 OSC clock)-

External interrupt input (XPS[O] pin) trigger type
00 ARAERL A «

5-4 01 : MEIA LA . 00b RwW
10 = AELL fi & o
11 BIHA G AR .
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Bit Description Default Access

FPD-Link Data Format / LVDS Data Format
0 : Format 1 (VESA format) --- use with displays expecting the 2
3 MSB to be transmitted over the 4th data channel Y3.

1: Format 2 (JEIDA format) --- use with displays expecting the 2
LSB to be transmitted over the 4th data channel Y3.

Text Mode Enable

0: BB,

1: st

TEREIXAN bit Z /T, DAZI5eHiE core task busy J& 75 IE 7R T g 5K,
PR 1, 1 core task busy SRR SE.

WIRAE linear FHEEEAT, XA bit 45244 0.

Memory port Read/Write Destination Selection

00b: #%# SDRAM >y image/pattern/fdi Fil# 1T 78 K ¥R 5 A
HE, X¥F Read-modify-Write.

01b: %+ RGB f4f) Gamma table NE AN HM.  RAFUE AT
& 256 bytes. fifi /i # 7 24l € # 5 A K gamma table 285 1
4’5 N 256 bytes.

10b @ EEEHRIIAAE (R EeHE3Z low 8-bits MPU #i#iE, Ml — ik
EAF RN BRI S), A FF Graphic Cursor WAFEELI)RE. KK
Jehr NAF S 4 PR AR BB BOE « B — D BoE A
128x16 bits. {8 F 3 £l F (I i 5 2248 € 5 N H AR graphic
cursor , AJEHIESE 256 bytes.

11b : AR NAF, X2 64x12 bits ) SRAM. KN MPU &ik'E
\ 8bit, K I AE R ELX S NI, A low 4 bit B 43155 A RAM.
AN G A A . 3] 3 it LS 128 bytes.

1-0

REG[04h] Memory Data Read/Write Port (MRWDP)

Bit Description Default Access

Write Function : Memory Write Data

Data to write in memory corresponding to the setting of
REG[03h][1:0]. 7E KEHIEHIZFIFT, FTLMEHESEIEE N
M

a. Image data in SDRAM: Z% MPU I/F % £ 1€ 4 8/16-bits,
A LABOE 40 RIW image itk a. 8o X PSR 1
o | GRS B W
b. Pattern data for BTE operation in SDRAM: 3% MPU I/F 5
JEBEE N 8/16-bits, AT LABE 455 R/W image #dfitk . Ik
5E X Pt 2 0 e B 8RS IR A SS BE « AR R IR 2 i oK
NEAZAEME B N 8x8 B 16x16 15K .

c. User-characters in SDRAM: &% MPU IIF % E&EN
8/16-bits, T LL¥E 4 R/W image HiEts . IF Hike R K
A linear 1,
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Bit Description Default Access

d. Character code: R AE#:5%2 MPU $4i low 8-bits, {iiff 2%
I 5 . AT A9 2byes , MJeHi A high bytes.
HHETR, Fi%<8000h JFfT; Fih>=8000h N4 T .
e. Gamma table data: R AEEE®= MPU $3EH) low 8-bits. {#H#&
7 % 5E “Select Gamma table ([3Ch] Bit6-5)" ki 4 4 #5 f)
Gamma table’s ik it %028, RS54 et ihidEAT 5 ANREE. M
HIZE N 256 bytes HdE 2 4 7 H

f. Graphic Cursor RAM data: X f£#5 MPU [f] low 8-bits %4 .
LI E “Select Graphic Cursor sets” 2277 28 LLi% 4 Graphic
Cursor RAM Hutib 140 2%, 285 HiEIT 5 ANMEh{E.

g. Color palette RAM data: R &5 MPU 5 A1 low 8-bits %4
Ya. 18 EHIB LIRS Color palette RAM (64x12) #4:5 T 128
byte HI%HE, IfHAES NSFEPANREME A7 S k.

Read Function : Memory Read Data

i B N AF B s The, L ZBE REG[O3N][1:0], 4 A% FHIESE
BRI RE, Wb A K HE B B B8 26 T

ZEL: WIARAE read EHUA A A EHE , A EL 0 B A
W, DR e T B A T RO 0 R 4, T i B P A N 1
B . BIRShR AR 5 I O 8 WA IR A SCREEZEU BE -
FE2 . ANREIRBOE, SR Z DL 4 bytes HOAFEHER] .

ZE 3 WIRAE S U NG AR AR L, (A Z BT O &5 53
P52 SRAM H, 2 A% H # Bz etk RA8877 1) core task busy
T e 15 s AN BDIRAS, #5 9IH B A A] S U A7 Ak
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19.3 PLL HAEZEFH
REG[05h] SCLK PLL Control Register 1 (PPLLC1)

Bit Description Default Access
7 5 0 RO
6 NA

SCLK extra divider
xx1b: B 16.

5.3 000b: [ 1. 0 RW
010b: & 2.

100b: [ 4.

110b: F& 8.

SCLK PLLDIVK][1:0]
SCLK PLL fith B45
1 00b: B 1. ) RW
Olb: B& 2.

10b: ¥ 4.

11b: B 8.

SCLK PLLDIVM

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

1b: [ 2 -

REG[06h] SCLK PLL Control Register 2 (PPLLC2)
Bit Description Default Access

7-6 NA 0 RO
SCLK PLLDIVN[5:0]

SCLK PLL #iNZ, HUEMNZE 1~63.  (BfE 0 Z2E 1),
*PCLK is used by panel’s scan clock and derived from SCLK.

5-0 17h RW

REG[07h] MCLK PLL Control Register 1 (MPLLC1)
Bit Description Default Access

7-3 NA 0 RO
MCLK PLLDIVK[1:0]

PCLK PLL Output divider

00b: & 1.

0lb: fg 2.

10b: [& 4.

11b: & 8.

MCLK PLLDIVM

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

1b: B 2.

2-1
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REG[08h] MCLK PLL Control Register 2 (MPLLC?2)

Bit Description Default Access

7-6 NA 0 RO

5.0 MCLK PLLDIVN[S:P] . . , 1Dh RW
MCLK PLL #iANZ¥, HUEMIZAE 1~63. (HUE 0 225 1K),

*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 %t B4
00b: & 1. 9 RW
01lb: fx 2.

10b: fg 4.

11b: & 8.

CCLK PLLDIVM

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

1b: g 2.

2-1

REG[0Ah] CCLK PLL Control Register 2 (SPLLC?2)
Bit Description Default Access

7-6 NA 0 RO
CCLK PLLDIVN[5:0]

CCLK PLL i ANZ¥, BUEMNZAE 1~63.  (HUH 0 &221E1).
*CCLK is used by core’s clock

5-0 2Ah RW

RA8877 HIiZ & H OSC KNI xCLK PLL HLER = A= (. T TH B4 Th A& 448 A 2R )i 5
(F@éummwMJx(xPLLDhﬁd+D

PLLDIVK
2X

XCLK =

2
1. % REG[05h]~REG[0Ah] #15E, A4 H # N E5 4 PLL fir i fee, XM [A] lock time (< 30us).
2. BN OSC S (Fin) UAFFA NHERMERE, JfH PLLDIVM 5 Fin iHE W F:

10MHz < Fin <15MHz
&

Fin
10MHz < s < 40MHz

Fin
3. PN A A AR FVCOZWX(PLLD|VN +1) W AE S F kT 250 MHz, {H 2 % FihF

500MHz. #4)i%i:
250MHz < Fvco < 500MHz
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19.4 TGS

RIFTAH R Z A7 254 “Interrupt Enable”. "Interrupt Event Flag” 5 "Mask Interrupt Flag” 2517 7%

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

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

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

B 19-1

XXX

=

REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 0: Tﬁbo 0 RW
1. e,

External Interrupt input (XPS[O] pin) Enable
6 0: &g, 0 RW

1: ﬁ(ﬁbo

IIC Master Interrupt Enable

5 0: Z£fs, 0 RW

1. e,

Vsync time base interrupt Enable Bit
0: ZERe .

1: BREH I

This interrupt event may provide the host processor with Vsync
signal information for tearing effect.

Key Scan Interrupt Enable Bit
3 0: ZERErh . 0 RW
1: Eerh W
Serial flash DMA Complete | Draw task finished | BTE Process
Complete etc. Interrupt Enable

0: ZERe .
1: Eged i,
PWM timer 1 Interrupt Enable Bit
1 0: ZEgerh . 0 RW
1: Fged .
PWM timer O Interrupt Enable Bit
0 0: ZEREr I 0 RW
Gl

RAIO TECHNOLOGY INC. 158/230 www.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

REGI[OCh] Interrupt Event Flag Register (INTF)

* R R USR] P, (R E I XA AR AR N T, A RO ZEETRIA SPI master RS AF AR
(17 T AR REG[BA].

Bit Description Default Access

Wakeup/resume Interrupt flag

Write Function = Wakeup/resume Interrupt Clear Bit
0: Tahfk.

7 1: &K Wakeup/resume 7 iEFR . 0 RW
Read Function = Wakeup/resume Interrupt Status

0: %A Wakeup/resume H1i 4,
1: Wakeup/resume F =4,

External Interrupt input (XPS[O] pin) flag
Write Function = XPS[0] pin edge Interrupt Clear Bit

0: TaENfE-
6 1 {5 XPS[0] WAz - 0 RW

Read Function = XPSJ[0] pin Interrupt Status
0: %A XPS[0] =4,
1: XPS[0] A W=/,

IIC master Interrupt flag

Write Function =» IIC master Interrupt Clear Bit

0: EahfE.
5 1: 75B% 1IC master T W IERR . 0 RW

Read Function =» IIC master Interrupt Status

0: %A IIC master H =4,
1: 1IC master F =4,

Vsync Time base interrupt flag

Write Function = Vsync Interrupt Clear Bit
0: k.

1: &R vsync H BT bs .

Read Function = Vsync Interrupt Status
0: %A vsync i,

1. A vsync =4

xvsync o ]

LCD Panel Digital Interface
xnintr /] T

MPU Interrupt active low(03h) Vo

.
fI 4|—._| : Clear the interrupt , when vsync Interrupt Clear Bit = 1(Write Function)
vsync_flag i
‘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: Tahfk.

1: &R Key Scan il
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Bit Description Default Access

Read Function = Key Scan Interrupt Status

0: %A Key Scan =4,

1: 4 Key Scan Hi=4E .

Serial flash DMA Complete | Draw task finished | BTE

Process Complete etc. Interrupt flag
Write Function = Interrupt Clear Bit

0: k.
20| 1 R 0 RW
Read Function =» Interrupt Status
0: A T W= AE.

1. Hrhrra.

PWM 1 timer Interrupt flag

Write Function = Interrupt Clear Bit
0: £k

1 1: 5K PWML e fr . 0 RW
Read Function =» Interrupt Status
0: %A PWM1L =2

1. 5 PWM1 =,

PWM 0 timer Interrupt flag

Write Function = Interrupt Clear Bit
0: LahfE.

0 1: 5K PWMO iz . 0 RW
Read Function =» Interrupt Status
0: %A PWMO =4,

1: 45 PWMO b=/

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

N RS B cP TR, 84 RA8BBTT Ak ithiiay MPU, T MPU AT S5 K & b T AR
(Interrupt Flag). {H 2 a1 5 A6 H 2 A FE L W br %A # bR s, 4 MPU A2 B i, {272 MPU 1] LLE
A AT TR DA A

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: ABrili. 0 RW
1: BEwk.

Mask External Interrupt (XPS[O0] pin) Flag
6 0: ABrili. 0 RW
1: BEmg.

Mask IIC Master Interrupt Flag
5 0: ABEilis 0 RW
1: B
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Bit

Description

Default

Access

Mask Vsync time base interrupt Flag
0: ABriliz -
1: Filo

RW

Mask Key Scan Interrupt Flag
0: ABEiliz -
1: Bk

RW

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

0: ik .
1: k.

RW

Mask PWM timer 1 Interrupt Flag
0: ABEili.
1. BRli.

RW

Mask PWM timer O Interrupt Flag
0: ABEik.
G

RW

REGJ[OEh] Pull- high control Register (PUENR)

Bit

Description

Default

Access

7:4

NA

0

RO

GPIO-D[7:0] Pull- high Enable
0: Pull-Up 2Rk
1: Pull-Up #ft

RW

GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCS0, XMISO,
XMOSI , XSCK)
0: Pull-Up ZkfE
1: Pull-Up #xfg

RW

XDB[15:8] Pull- high Enable
0: Pull-Up %tgE
1: Pull-Up #fg

RW

XDB[7:0] Pull- high Enable
0: Pull-Up %£fg
1: Pull-Up #fg

RW

REG[OFh] RESERVED

Bit

Description

Default

Access

7-0

NA

0

RO
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19.5 LCD B#EHIZEHFH

Main Image Start Address Main Image Width
(0,0) (HDWR) (MISA) (MIW)
.‘\
. ) S Horizontal Display Windows Width
Main Window Upper-Left corner Sy (HDWR)
X-coordinates (MWULX) A.'
Main Window Upper-Left corner RN

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

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

(VDHR)
Vertical Display Windows Height

' (VDHR)

$\

DISPLAY WINDOWS(PANEL) I

PIP Image Start Address PIP Image Width
(PISA) ® (PIW)

—

-

SDRAM
B 19-2: LCD Display
REG[10h] Main/PIP Window Control Register (MPWCTR)
Bit Description Default Access
PIP 1 window Enable/Disable
. Ak &b
7 0:PIP1 Z&fE. 0 RW

1:PIP1 #fE.

PIP 1 % H7KEfE PIP 2 GWHZ b
PIP 2 window Enable/Disable
0:PIP2 %%fE.

1:PIP 2 #fE.

PIP 1 % [/KIE{E PIP 2 B2 I,
5 NA 0 RO
Select Configure PIP 1 or 2 Window’s parameters

PIP &S H M © BIR. #iRtbl, BESE. BRI,
4 WSRO W 0 RW
0: ATLL¥E PIP 1 IS 4L,
1: v LLGE PIP 2 (34
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Bit

Description

Default

Access

3-2

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 f.

RW

NA

RO

To Control panel’s synchronous signals
0: Sync Mode: %(fg XVSYNC, XHSYNC, XDE.

1: DE Mode: R XDE ##E, M XVSYNC. XHSYNC N &Ik
o

BN o

RW

REG[11h] PIP Window Color Depth Setting (PIPCDEP)

Bit

Description

Default

Access

7-4

NA

0

RO

3-2

PIP 1 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 t4.

01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M .,

RW

1-0

PIP 2 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 t4.

01b: 16-bpp generic TFT, i.e. 65K .,
1xb: 24-bpp generic TFT, i.e. 1.67M .

RW

REG[12h] Display Configuration Register (DPCR)

Bit

Description

Default

Access

PCLK Inversion
0: XPDAT,XDE,XHSYNC,Panel #llit XPDAT s&7£ XPCLK [Ft
%,

HPCLK

L S D U D U S N I
I

#DE

HPDAT

1: XPDAT, XDE, XHSYNC, Panel Uit XPDAT #£ PCLK T

HPCLK 1 1 i 1 1 i t 1 1

o

#DE

HPDAT

RW

Display ON/OFF
Ob: IR K.
1b: WIS

RW
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Bit Description Default Access

Display Test Color Bar
5 Ob: ZEgE. 0 RW
1b: #kE.
4 XA Bit WIHEEA 0. 0 RO
VDIR

Vertical Scan direction

0: HEHT,

1: HFE k.

Color Element Output Sequence
000b : RGB.

001b : RBG.

010b : GRB.

2.0 011b: GBR. 0 RW
100b : BRG.

101b : BGR.

110b : KB

111b : EHAERS (ERFEEE S 0 (CRE) 51 (), &
7% REG[13h]).

Notel: 34 VDIR=1, PIP & H. EEGhR. SCFOGhrdlis otk 5 3h2E6e

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

XHSYNC Polarity
7 0:Low Zhff-. 0 RW
1: High #htE.

XVSYNC Polarity
6 0:Low #hff, 0 RwW
1: High #h1E.
XDE Polarity
5 0 : High zh1E. 0 RW
1:Low ZhfE.

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

0 : Pin “DE” %~ low,

1: Pin “DE” it~ high.

XPCLK IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “PCLK” #ith A low.

1: Pin “PCLK” #iHi 4 high.

XPDAT IDLE STATE

2 (in Vertical/horizontal non-display period or power saving 0 RW
mode or DISPLAY OFF )
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Bit Description Default Access

0 : Color bits “XPDAT[23:0]” %t A low.

1 : Color bits “XPDAT[23:0]" #i it >4 high.
XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “HSYNC” it 4 low.

1 : Pin “HSYNC” #ithi 4 high.

XVSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “VSYNC” #ith 5 low.

1: Pin “VSYNC” %ith 4 high.

VPW VND VDH VST
[ I I I

xvsywe - |—
S | | | | | I
XPDATA @7 _________ ——((te XLISE/ -

. Ry .

—

XHSYNC

HPW  HND HDW HST

XDE |

XPDATA Valid Data

B 19-3: Digital TFT Panel Timing

REG[14h] Horizontal Display Width Register (HDWR)
Bit Description Default Access

Horizontal Display Width Setting Bit[7:0]

PEZEA7 A5 /KPR S BE W, HARERIH) LCD FrAn#E% N 8
7-0 BEAN—RIT R, 4Fh RwW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
KV B8 JEE s KA AT LU I 2048 183K .
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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]
BB G2 A7 25 97K P S 5 B OB 0L, S P 7 A 1 KT 9 B2 O R
3-0 N8 IR AL, AN RN 1 ME . 0 RwW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
IR 56 e RANTT DA IS 2048 15 3R
REG[16h] Horizontal Non-Display Period Register (HNDR)
Bit Description Default Access
7-5 NA 0 RO
Horizontal Non-Display Period(HNDR) Bit[4:0]
IR AF 38 7K R R KR, XA Z A7 4545 5€ T horizontal
4-0 non-display FJF . At XA #R A back porch. 03h RW
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
REG[17h] Horizontal Non-Display Period Fine Tune Register (HNDFTR)
Bit Description Default Access
7-4 NA 0 RO
Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]
G728 /KPR R IX A ] (back porch) G I, 38 17
3.0 flEHAERAT SYNC B i ss b, AN BE R AR BT DL o6h RW
1-pixel A HAL,
Horizontal non-display period or Back porch (pixels) =
(HNDR + 1) * 8 + HNDFTR
REG[18h] HSYNC Start Position Register (HSTR)
Bit Description Default Access
7-5 NA 0 RO
HSYNC Start Position[4:0]
W27 245 € HSYNC IREgdhthl, Hat SR s s Bos XK
4-0 ()25 SR} 8] A5 B TF 4677 42 HSYNC [RIRHE] . ARSI EE  J A 2 1Fh RW
£ 8-pixel, X#E#r N front porch.
HSYNC Start Position or Front porch (pixels) = (HSTR + 1)x8
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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 fff& % s . 0 RW
HSYNC Pulse Width (pixels) = (HPW + 1)x8

REGJ[1Ah] Vertical Display Height Register 0(VDHRO)
Bit Description

Default Access

Vertical Display Height Bit[7:0]

7-0 WG A4 N EE B R m B2 (VA Line ), Hoat &l r:

DFh RW
Vertical Display Height (Line) = VDHR + 1
REG[1Bh] Vertical Display Height Register 1 (VDHR1)

Bit Description Default Access

7-3 NA 0 RO
Vertical Display Height Bit[10:8]

2-0 IWGAF4 N TE B s = BE (DA Line A ), Hoatk & Olh RW
Vertical Display Height (Line) = VDHR + 1

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

Default Access

Vertical Non-Display Period Bit[7:0]
gz fr sy E AR R A, it

15h RW
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 gz Afr sy E AR R A, it 0 RwW
Vertical Non-Display Period (Line) = (VNDR + 1)

REG[1Eh] VSYNC Start Position Register (VSTR)
Bit Description

Default Access
VSYNC Start Position[7:0]

VSYN ) Jaaa it & i R X ik g B 7] S B 46H VSYNC [
A 18] A5

VSYNC Start Position(Line) = (VSTR + 1)

0Bh RW
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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)

ZE o FIHZE47 %% 20h~3Bh 724Kk i1 LSB 5 % MSB. %417 % € Main Image Start Address, it
GeAras Ml 20h F 23h, WK H LSB[20h] 5 #] MSB[23h], 4 REG[23h] #5 AR, RA88877 A ¥
4> REG[20h] ~ REG[23h] HI{H 'S 2 N A7 a5

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

Bit Description Default Access
70 Main Irpage Start Address[7:0] ‘ 0 RW
WAREME 4 B, Horb Bit[1:0] 7 RA8877 H[fEH &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 RW
REG[23h] Main Image Start Address 3 (MISA3)
Bit Description Default Access
7-0 Main Image Start Address [31:24] 0 RwW
REG[24h] Main Image Width 0 (MIWO)
Bit Description Default Access
Main Image Width [7:0]
o | P EE | - o W
DAARRERE 4 B 1%, MIW Bit [1:0] 7€M ¥ 2N 0.
XAME R B IME R AE . BoE i KME A 8188 1535 .
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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]4 A #2407,
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.

4 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.

WIERER; 4 %k . PWDULX Bit [1:0] P #5E €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£:7% Main Window JFERE,

Bh BE

Y-l AL bR N 1% BN T vertical display width.

R #% REG[10h] (Select Configure PIP 1 or 2 Window)

SR, ZABUEER VAR PIP IS HE.

RW

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,

Bh BER

Y-A AR RN % /N T vertical display width.

HR#& REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
ANBOEAE R AR PIP (2 5E

RW
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Character/Graphic TFT LCD Controller

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 -
WREREW 4 5. Bit [1:0] WEBEE N 0.
REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access
PIP Image Start Address[15:8]
7-0 Hi#E REG[10h] (Select Configure PIP 1 or 2 Window) Z:¥, iX 0 RW
MCEE R AR PIP 2 H1E
REG[30h] PIP 1 or 2 Image Start Address 2 (PISA2)
Bit Description Default Access
PIP Image Start Address [23:16]
7-0 Hi#E REG[10h] (Select Configure PIP 1 or 2 Window) ¥, iX 0 RW
MNGEE R AR PIP 2 H1H
REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access
PIP Image Start Address [31:24]
7-0 4 REG[10h] (Select Configure PIP 1 or 2 Window) Z%, iX 0 RW
N BCEAER AR R PIP 2 HUE .
REG[32h] PIP 1 or 2 Image Width 0 (PIW0)
Bit Description Default Access
PIP Image Width [7:0]
B BEK
DR 4 BB . PIW Bit [1:0] A #FIE &R 0.
7-0 EAHUE A F R R 0 RW
XA FE M % /T horizontal display width .
H#E REG[10h] (Select Configure PIP 1 or 2 Window) %, iX
N BCEAER AR R PIP 2 HUE .
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Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Image Width [12:8]

AL B K.

WREREW 4 ¥, PIW Bit [1:0] W &BIEE N 0.
XANBE B E AR R

XA FE V% /T horizontal display width .

4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MEEEAENE AAE G PIP IS A

RwW

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,

B AR

W RN 4 BB . PWIULX Bit [1:0] A #B[E €A 0.

X-fh Asb5+ PIP image width 2% /N T 8{4 T 8187,

14 REG[10h] (Select Configure PIP 1 or 2 Window) %, X
MNGE R AH R PIP 2 H1H

RwW

REG[35h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 1 (PWIULX1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Window Image Upper-Left corner X-coordinates [12:8]
FH47% PIP Image J&1&E,

BhL BE

DAERERE 4 BB . PWIULX Bit [1:0] P #[E N 0.

X-fill A4br+ PIP image width %Z0Z /N T 8%+ 8187,

HHE REG[10h] (Select Configure PIP 1 or 2 Window) &%, iX
N BCEAER AR R PIP I ZHUE .

RwW

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

Bit

Description

Default

Access

7-0

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

LEDAL S

Y- AkFR+ PIP window height A28 /N T 825 8191.

4% REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
NBCEAE R IR PIP (2 8fE

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

4% REG[10h] (Select Configure PIP 1 or 2 Window) %, X
ANBEAE R AR C PIP S HE .

Bit Description Default Access
7-5 PIP Windows Image Upper-Left corner Y-coordinates [12:8] 0 RO
4-0 #H4% PIP Image JE1E, 0 RW
REG[38h] PIP 1 or 2 Window Width 0 (PWWO0)
Bit Description Default Access
PIP Window Width [7:0]
R BER
20 WINELREY: 4 BEBR. PWW Bt [1:0] PR E R 0. 0 RW
EAHUE B R R, HOMER 8188 143
4 REG[10h] (Select Configure PIP 1 or 2 Window) &%, X
MGE AR AR PIP 2 HH
REG[39h] PIP 1 or 2 Window Width 1 (PWW1)
Bit Description Default Access
7-3 NA 0 RO
PIP Window Width [10:8]
RN &
5.0 WIERERE 4 BEBR . XA EUE R AR R . 0 RW
KM 8188 % .
14 REG[10h] (Select Configure PIP 1 or 2 Window) %, iX
MNGE R AR PIP 2 H1H
REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO0)
Bit Description Default Access
PIP Window Height [7:0]
Bh BE
7-0 EAHUE R LR R, RMER 8191 153 0 RW
4% REG[10h] (Select Configure PIP 1 or 2 Window) Z¥, iX
NMEOEAERG AR PIP IS 5UE .
REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)
Bit Description Default Access
7-3 NA 0 RO
PIP Window Height [10:8]
Bh BE
2-0 EAHUE R LR RE . RMER 8191 B3 0 RW
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JE : PIP & OK/NS G BRI 1R 2 LA 8 MERM iR, M E J7 M I HEE N 2 14 line.

2 B S: 20h~3Bh FEKKH LSB 5% MSB A &A%k, BB AIFHE X E Main Image Start
Address, IZEf7a b 20h F] 23h, 4K LSB[20h] 5 %] MSB[23h], 4 REG[23h] #'5 AH,
RA88877 74 4:# REG[20h]~REG[23h] F{fi H 1E 5 2| N A7 2s .

REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)

Bit

Description

Default

Access

Gamma correction Enable

0: Zfe.

1. he.

Gamma correction is the last output stage.

RW

6-5

Gamma table select for MPU write gamma data
00b: #faf) Gamma table.

01b: £tfaff) Gamma table.

10b: 4.t Gamma table.

11b: NA.

RW

Graphic Cursor Enable
0 : Graphic Cursor Z££E.
1 : Graphic Cursor ZEE.
KR GhRfE VDIR B0y 1 I, tldhig.

RW

3-2

Graphic Cursor Selection Bit
M 4 TR ehr ik 1 b
00b : Graphic Cursor Set 1.
01b : Graphic Cursor Set 2.
10b : Graphic Cursor Set 3.
11b : Graphic Cursor Set 4,

RW

Text Cursor Enable

. ok
0: ijﬁ—‘iﬁbo

1: 25E-
SR 5 BT e bR Jo vk RIS RE o (R I e 3 RE U T O
R T i S e

RW

Text Cursor Blinking Enable
0: #gE,
1: e

RW

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

Bit

Description

Default

Access

7-0

Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame i [a] .

01h : 2 frames i [i].,

02h : 3 frames i [f] .

FFh : 256 frames I} [A] .

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

Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
40 b BER ) ) B 07h RW
Zero-based 1%, #EH0" £x 1/ MEEK.
E L ETRIRORN , SO 2 R R ROK
REG[3Fh] Text Cursor Vertical Size Register (CURVS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Vertical Size Setting[4:0]
40 Bfr B ER o - 0 RW
Zero-based %7, HEH0" £ 1 /MEEK.
YE U CUTRIRBORKS ST bR (R I R BOK
REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
7.0 Graphic Cursor Horizontal Location[7:0] 0 RW
2527 Main Window JFEfE,
REG[41h] Graphic Cursor Horizontal Position Register 1 (GCHP1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Graphic Cursor Horizontal Location[12:8] 0 RW
#5527 Main Window JFEFE,
REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO)
Bit Description Default Access
7.0 Graphic Cursor Vertical Location[7:0] 0 RW
522 Main Window JEE 15,
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
522 Main Window JEE 12,
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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 — 4Eh] — RESERVED
Bit Description Default Access
7-0 NA 0 RO
REG[4Fh] — RESERVED
Bit Description Default Access
7-0 NA 0 RO
19.6 JUAT 5| Bt 217 9%
REG[50h] Canvas Start address 0 (CVSSAQ)
Bit Description Default Access
7. Start address of Canvas [7:23 ‘ 0 RW
WIREE (canvas) #2 linear #izl, IJw] 4 205 .
1-0 Fix at O 0 RO
REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
70 Start address of Canvas [15;8] ‘ 0 RW
WREE (canvas) & linear B, I A] 4 Z0% .
REG[52h] Canvas Start address 2 (CVSSA?2)
Bit Description Default Access
7.0 Start address of Canvas [23:16] 0 RW
WRJEE (canvas) & linear B, I A] 4 Z0% .
REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canvas [31;24] ‘ 0 RW
WIRERE (canvas) #2 linear #3%, W] 4 205 .
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REG[54h] Canvas image width 0 (CVS IMWTHO)

Bit Description Default Access
Canvas image width [7:2]
X4 bits &I (Canvas) 1% % .
7-2 B BER, 2L AMRE AR 0 RwW
B BE=BEH -
WIRJERE (canvas) #2 linear #3%, W] 4 205 .
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
WIRJEE (canvas) & linear fizX, W] 4k 20K
REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL_XO0)
Bit Description Default Access
Active Window Upper-Left corner X-coordinates [7:0]
#E£% Canvas image J#1Z.,
7-0 AL RE. 0 RW
X-#h 45+ Active Window width A~A] K- 8188.
WIRERE (canvas) #2 linear #isl, IJw] 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]
4% Canvas image J#1Z.,
4-0 B BEK 0 RW
X-Hh AR+ Active Window width A~] k- 8188.
WIREE (canvas) #2 linear #izl, IJw] 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]
547 Canvas image J#1E,
7-0 Bh BE 0 RW
Y-ihiA4 5+ Active Window height, AN KT 8191,
WREE (canvas) A& linear X, AT 4% 2% .
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REG[59h] Active Window Upper-Left corner Y-coordinates 1 (AWUL Y1)

Bit Description Default Access
7-5 NA 0 RO
Active Window Upper-Left corner Y-coordinates [12:8]
4% Canvas image J#1E.
4-0 B AR 0 RW
Y-#liA bR+ Active Window height A~H] kT 8191.
WIRERE (canvas) #2 linear B, I w] 4 205 .
REG[5AN] Active Window Width 0 (AW_WTHO)
Bit Description Default Access
Width of Active Window [7:0]
7o | i BE. 0 W
EANEE Y ERERE. RRKEZ 8188 5%,
W (canvas) #2 linear #i38, W] 4 20 .
REG[5Bh] Active Window Width 1 (AW _WTH1)
Bit Description Default Access
7-5 NA 0 RO
Width of Active Window [12:8]
po | i BE. o W
XABUE Y BB RE . ROMER 8188 B %K.
WIRJEE (canvas) & linear fzX, W] 4k 20K
REG[5Ch] Active Window Height 0 (AW _HTO)
Bit Description Default Access
Height of Active Window [7:0]
7o | B E. 0 W
XABUE R B RE. RKMER 8191 B K.
WIRERE (canvas) #2 linear #30, W] 4 205 .
REG[5Dh] Active Window Height 1 (AW HT1)
Bit Description Default Access
7-5 NA 0 RO
Height of Active Window [12:8]
po | P o W
AU R B RE . AR 8191 B EK.
WRJEE (canvas) & linear #ixX, 7] 4 Z0% .
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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 #5 (X-Y A&h5TF-HE7772). 0 RW

1: Linear 3z,

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

00: 8bpp-

01: 16bpp-

1x: 24bpp.

2 BOBIRRRA DT, AT DUE AR AN IR, TR
MR TE R, RIAT IEMRH o

In Linear Mode:

X0: 8-bits A AFEHE LS -

X1: 16-bits W AFEHE IS .

1-0

o

< CVS_IMWTH
CVSSA ®

v

(AWUL_X, AWUL_Y)

T

AW_HT

l Active Window

<“—————— AW _WTH ————>

Canvas image

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:

WAZ IS Hukk [7:0].

A7 Byte,

When DPRAM In Block mode:

L 5K AL E 0 [7:0].

£ Canvas image JZ1Z,

B BER

£ User should program proper active window related parameters before configure this register.

7-0
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REG[60h] Graphic Read/Write position Horizontal Position Register 1 (CURH1)

Bit

Description

Default

Access

7-5

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
AR S Htk [15:13].

A7 Byteo

When DPRAM In Block mode: NA
£ Canvas image J#1Z,

B &= -

RW

4-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

W AE L S ik [12:8].

A7 Byte.

When DPRAM In Block mode:

B 5K AL E 1 [12:8].

%% Canvas image J#1&E,

LR VANE

RW

£ User should program proper active window related parameters before configure this register.

REG[61h] Graphic Read/Write position Vertical Position Register 0 (CURVO0)

When DPRAM In Block mode:
B S EEE 0[7:0]
#HS% Canvas image B,

AL BER

Bit Description Default Access
Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
P AF B2 5 ik [23:16]

20 Hif7: 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:

A7 2 5 ke [31:29].

Hf7: Byte,

When DPRAM In Block mode:NA
HE£7% Canvas image JB#1E,

AL R

RW

4-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
WA S bk [28:24].

RW
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Bit Description

Default Access

A7 Byte.

When DPRAM In Block mode:
B EREEE 1[12:8]
% Canvas image JEfZ,

AL B

Z£. User should program proper active window related parameters before configure this register.

REG[63h] Text Write X-coordinates Register 0 (F CURXO)

Bit Description

Default

Access

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

IE B LB AHZK AR B -
#E4% Canvas image J#1Z.,

AL R

RW

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
4-0 Text Write X-coordinates [12:8]
BRI SRS A KRR E -
4% Canvas image J& &,

AL RER.

RW

REG[65h] Text Write Y-coordinates Register 0 (F CURYO0)

Bit Description

Default

Access

Write: Set Text Write position
Read: Current Text Write position
7.0 Text Write Y-coordinates [7:0]
IEERUE TR AR LR E
4% Canvas image J#1Z.,

AL RER.

RW
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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]
BRI TR AR B E
%27 Canvas image J#1E,

LR VAR &

4:0

REG[67h] Draw Line / Triangle Control Register 0 (DCRO)
Bit Description Default Access

Draw Line / Triangle Start Signal
Write Function

0: 1F1-Z: A,

7 1: JHheE. 0 RW
Read Function
0: KB,
1: AT,
6 NA 0 RO

Fill function for Triangle Signal
S 0: JoIHW. 0 RW
1: A
4-2 NA 0 RO

Draw Triangle or Line Select Signal
1 0: HZ. 0 RW
1: =,
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]

4% Canvas image J#1Z.,

B BEK

o AR, R A S SRR —ALE, R RS
S50 AN AT [F] I AR X-FlEl Y-l

7-0

RAIO TECHNOLOGY INC. 182/230 www.raio.com.tw



RA8877

Character/Graphic TFT LCD Controller

RAIO"

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]
éiz i A Ejo
4-0 D‘ﬁ?ﬁ:% Canvas image JFEf& 0 RW
LXDANE &
e gE MR, R A S A RE AR AE, BIAAS
S5O R AT (A LE X-Fl Bl 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]
2‘3‘32 i A AT
7.0 n‘ﬁ?ﬁ% Canvas image JFEf& 0 RW
AL BEK
g L HIGETEIN, BRI R S SR SA TR A E, B AS
SR A R AT RN E X Y-
REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)
Bit Description Default Access
7-5 NA 0 RO
Draw Line/Triangle Point 1 Y-coordinates [12:8]
Square diagonal Point 1 Y-coordinates [12:8]
é‘E; i A AT
4-0 n\ﬁ?% Canvas image JFEf& 0 RW
B BER
g M HIGETEIN, BAG RS SR SA R E, B AS
G5 4SS T (RS2 X-A Y-
REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates Register0 (DLHERO)
Bit Description Default Access
Draw Line/Triangle Point 2 X-coordinates [7:0]
Square diagonal Point 2 X-coordinates [7:0]
uE S i AfE
2.0 D‘g%&% Canvas image JFEf& 0 RW
B BER.
g AR, RIS SEREATER ALE, RIS
52590 AT [F) I A X-HlBk Y-l
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REG[6Dh] Draw Line/Square/Triangle Point 2 X-coordinates Registerl (DLHER1)
Bit Description Default Access

7-5 NA 0 RO
Draw Line/Triangle Point 2 X-coordinates [12:8]
Square diagonal Point 2 X-coordinates [12:8]

ES i A
4-0 [tﬁzf%;é Canvas image [ . -
LAEDAE S

E L MR, RS S AT A, SRR
5 450 AN AT [RI I AR XAl Y-l

REGI[6Eh] Draw Line/Square/Triangle Point 2 Y-coordinates Register0 (DLVERO)
Bit Description Default Access

Draw Line/Triangle Point 2 Y-coordinates [7:0]
Square diagonal Point 2 Y-coordinates [7:0]

éfE; i A AT
7.0 n‘ﬁ?% Canvas image & . o
BA AR R

O E L U, RS S S SR AT AL, R
5450 AN AT [R] I AR XAl Y-l

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]

éi; i A Bjo
4-0 n‘ﬁ?ﬁ% Canvas image J#1Z . .
BhL B

e E L U, RS S SR AT HE R AL E, R
5 45 AN AT [R) I 7E XAl Y-l

REG[70h] Draw Triangle Point 3 X-coordinates Register 0 (DTPHO)
share with REG[80h]

Bit Description Default Access

Draw Triangle Point 3 X-coordinates [7:0]

7-0 5% Canvas image B, 0 R
LR VARE &

*** Not recommend use REG[80h] to program Triangle Point 2 X-coordinates in the future.
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Bit Description Default Access
7-5 NA 0 RO
Draw Triangle Point 3 X-coordinates [12:8]
4-0 4% Canvas image JEFE. 0 RW
LR
REG[72h] Draw Triangle Point 3 Y-coordinates Register 0 (DTPVO0)
Bit Description Default Access
Draw Triangle Point 3 Y-coordinates [7:0]
7-0 4 Canvas image JFEFE., 0 RW
AL BER
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 4% Canvas image JFEFE. 0 RW
LR
Note: KT =MEH = K& E:
1. EM S EE o H.
2. ZMEBSKEH A
REG[74h — 75h] RESERVED
Bit Description Default Access
7-0 NA 0 RO
REGJ[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)
Bit Description Default Access
Draw Circle / Ellipse / Square /Circle Square Start Signal
Write Function
0: 74,
7 1: JFRZHE. 0 RW
Read Function
0: ZE5ER.
1: KA.
Fill the Circle / Ellipse / Square / Circle Square Signal
6 0: JoIEH. 0 RW
1: 3.
Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
5-4 Select 0 RW
00 : /Ml (Circle / Ellipse).
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Bit Description Default Access

01: m[E/#iZk (Circle / Ellipse Curve).
10: HFJE (Square).

11 : E[EfH ¥ (Circle Square).

3-2 NA 0 RO
Draw Circle / Ellipse Curve Part Select(DECP)
00: £ F ik (Ellipse Curve).

1-0 01: /2 bJ7ii%k (Ellipse Curve). 0 RW
10: £ kJ7ih%k (Ellipse Curve).
11: £ FJ7#hZk (Ellipse Curve).

(DLHSR, DLVSR) (DLHSR, DLVSR) (DLHSR, DLVSR)
(DLHER, DLVER) (DLHER, DLVER) (DLHER, DLVER)
Draw Line Draw Square Draw Square fill

(DLHSR, DLVSR) (DLHSR, DLVSR)

(DLHER, DLVER)  (DTPH, DPTV) (DLHER, DLVER)  (DTPH, DPTV)
Draw Triangle Draw Triangle fill

Draw Circle Draw Circle fill

& 19-5: Drawing Function Parameter

ELL_B ELL_A ELL_B ELL_A
(DEHR, DEVR) (DEHR, DEVR)
Draw Ellipse Draw Ellipse Fill
ELL_A y (DLHSR, DLVSR) ELL_A y (DLHSR, DLVSR)
T gl
- e}
(DLHER, DLVER) (DLHER, DLVER)
Draw Circle Square Draw Circle Square Fill
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DECP = 2'b01 DECP =210 DECP = 2'b01 DECP = 2'b10

T

/
DECP = 2’00 DECP\: 2’b11 DECP = 2’b00

Draw Ellipse curve

DECP\= 2’b11

Draw Ellipse curve fill

[ 19-6 : The Drawing Function

REG[77h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL_A0)

Bit Description Default Access
Draw Circle/Ellipse/Circle Square Major radius [7:0]
7-0 AL BE 0 RwW
I [5] 75 FE ¥ 5E K (major) &(minor) fliAH 4%
REGJ[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 LRV 0 RW
5 75 FE ¥ 5 K (major) 45 (minor) ik,
REGJ[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL_BO0)
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 AL BE 0 RW
I 5 75 ZE % 5 K (major) % (minor) ik .
REG[7Ah] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL _B1)
Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Minor radius [12:8]
4-0 AL BE 0 RW
1 [7] 75 2% 5 K (major) % (minor) FiFHEE.
REG[7Bh] Draw Circle/Ellipse/Circle Square Center X-coordinates Register0 (DEHRO
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Center X-coordinates [7:0]
7-0 4% Canvas image JEfE. 0 RW
LXVHEL &
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Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center X-coordinates
4o | 1128 0 RW
%47 Canvas image J#1E,
LR
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 JEFZ, 0 RW
b BER.
REG[7Eh] Draw Circle/Ellipse/Circle Square Center Y-coordinates Registerl (DEVR1)
Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center Y-coordinates
4o | 128 0 RW
#%£% Canvas image J#1Z,
LR
REG[7Fh] — RESERVED
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
Qﬁ‘ I H .
2.0 256 &, 1 ittji:ﬁ%& Bl-t[7.5]c FEh RW
65K t, fifi it 2247 28 Bit[7:3].
16.7M t, {§iHILLE 745 Bit[7:0],
REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
45z (=] B .
2.0 256 o, fii b2z 748 Bit[7:5]. - RW

65K fh, fFH HhZE 4745 Bit[7:2].
16.7M f, {fi L ZEA74% Bit[7:0].

RAIO TECHNOLOGY INC.

188/230

www.raio.com.tw




RAIO" RA8877

Character/Graphic TFT LCD Controller

REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access

Foreground Color - Blue; for draw, text or color expansion
256 tf, {fiffL2E 728 Bit[7:6].

7-0 B FFh RW
65K t, fifi L2247 2% Bit[7:3].
16.7M i, {4 L2247 2% Bit[7:0].
19.7 BB RHFER Z7HR
REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register
7-0 A7 2% Timer 0 & Timer 1 [ prescaler {H. 0 RW
FAfijE “Core_Freq/ (Prescaler + 1)

REG[85h] PWM clock Mux Register (PMUXR)

Bit Description Default Access

Select 2" clock divider’'s MUX input for PWM Timer 1
00 =1,

7-6 01=1/2. 0 RW
10 = 1/4.

11 =1/8.

Select 2" clock divider’s MUX input for PWM Timer 0
00 =1,

5-4 01=1/2. 0 RW
10 = 1/4.

11 =1/8.

XPWM[1] pin function control

0X: XPWM[1] %ith REGH xR (Scan FIFO pop fHiREUZ M
FEAE I I Y )

3-2 10: XPWM[1] #iitiPWM T35 113 82 PWM TH4#50 1) 0 RW
AT (dead zone E(FE).

11: XPWM[1] %t oscillator #7i% .

WIFEXTEST[0] Hvhigh, MXPWMI1] #4522 5 SRR IR -
XPWMI[O0] pin function control

0X: XPWM[0] AGPIO-C[7]-

10: XPWMIO] #itiPWM 14250,

11: XPWMI[O] #ith RGMi%.

1-0
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REG[86h] PWM Configuration Register (PCFGR)
Bit Description Default Access

7 NA 0 RO

PWM Timer 1 output inverter on/off

THECE LA 2 75 SO

0= [RAHKHM.

1 =PWMILRAHFF)H -

PWM Timer 1 auto reload on/off

TR LS H B E 3

0= H.ifi (one-shot).

1= WKL (B3EE).

PWM Timer 1 start/stop

THEER LT IR 1L .

0= f#ik.

1= Jt4.

- ENEE (BB EE), A IEPWM THEds, 46
50,

--TEH i (One-shot) ThagH, XA bit 2 HAIBEIER .

A 2 AT AR EUZ AN bit,  BAEAR APWMX AT i e 1k
PWM Timer 0 Dead zone enable

Determine the dead zone operation.

3 0 RW
0= Z6E.
1= .
PWM Timer 0 output inverter on/off
NEBE ==} A
2 THEGERO R H S o 0 RW

0= KM

1=PWMO M.

PWM Timer 0 auto reload on/off

THEGRO 1 H B EBITH 5K M.

0 = i (One-shot).

1= WHEK (HBhER).

PWM Timer O start/stop

A0 BFaG ik,

0= f%ik.

1= JFf.

- RN (B3 EE), HHFE L PWM 48, W
i BE X bt 90,

-- fE#f (One-shot) #x, X/ Mbitsx HENHIHRR .

A I w] AR IGZAS bit, UEAR AT PWMX & HUAT ik ez 1k,
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REG[87h] Timer 0 Dead zone length register [DZ LENGTH]
Bit Description

Default Access

T Timer 0 Dead zone length register

It 8bits &y dead zone K E, DATTHEEs 0 BB —A A
#A°~ dead zone H— A~ HALI ] .

7-0

REG[88h] Timer 0 compare buffer register [TCMPBOL]
Bit Description

Default Access

Timer 0 compare buffer register --- Low Byte
7.0 FLE Sz 1 O L2748 M I8 16bits, iH s & T a8/ T e gt 0

0 RW
SeArAs e, JF HAE PWM THE#S O AESCHTIBNL T, PWMO i
14 high.

REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description

Default Access

Timer O compare buffer register --- High Byte
20 FLE g 0 2 A7 a% m JL 2 16bits, MiT 35 T8N T IR ZE M 0

0 RW
GAFSR A, JF BAE PWM 188 0 SAHKHITEOL R, PWMO i
A~ high.

REG[8Ah] Timer 0 count buffer register [TCNTBOL]

Bit Description

Default Access

Timer O count buffer register --- Low Byte

70 THEZE i 0 247 45 S LA 16bit. 2411 4385 T O, Jf H reload_en 0 RW
FEEREHITE LT, PWM 2 HLETHE 2 b O S A7 HOME B HE s

2 PWM et EUE, o] DoE i iX AN 22 A7 28 152 [al H A i) vk 20 .

REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description

Default Access

Timer 0 count buffer register --- High Byte

20 TR 0 547 5% B4 16bit. it 52355 0 i, H reload_en 0 RW
FEEREHITE LT, PWM 2 ELETHE 2 vh O A7 ME B HE s

2 PWM HHaaTHEUE, o] DoE i IX AN 22 47 2 sk al H mi i) vk 25018

REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description

Default Access

Timer 1 compare buffer register --- Low Byte
20 P g nl 1 54795 i 352 16bits, it 8325 T oM T ik ggnd 1

0 RW
AN, HFELE PWM T8 1 SIS . PWMO i
H4 high.
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REG[8Dh] Timer 1 compare buffer register [TCMPB1H]

Bit Description Default Access
Timer 1 compare buffer register --- High Byte
2.0 PR 1 924735 M3t 2 16bits, MiHEER S5 T8N T Iz nl 1 0 RW
GeAr e NE, JF HAE PWM TH58s 1 SRS OL T, PWMO
14 high.
REGI[8Eh] Timer 1 count buffer register [TCNTB1L]
Bit Description Default Access
Timer 1 count buffer register --- Low Byte
20 THEZE PP 1 A7 2% 0 54T 16bit. 411 845 % T O i), Jf H reload_en 0 RW
FEBRERITEIL T , PWM 2 EETHZE M 1 A7 A KE 2THEGE .
2 PWM JTiG TS, AT DUE XA 247 48 15 ml EH AT T 2UE
REG[8Fh] Timer 1 count buffer register [TCNTB1H]
Bit Description Default Access
Timer 1 count buffer register --- High Byte
20 THEGE M 1 9247 4% L 347 16bit. 2 1H 8 #8555 0 I, JF H. reload_en 0 RW
FEBRERITEILT , PWM £ EETHZE M 1 A7 as B 2THECE .
2 PWM JTiG TS, AT DUE XA 247 48 5 n] EH AT T UE
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19.8 Xtk 5| Bz H| R 745

REG[90h] BTE Function Control Register 0 (BTE_CTRLO)

Bit Description Default Access
7-5 NA 0 RO
BTE Function Enable / Status
Write
0: IahE.
1:BTE #fE.
4 Read 0 RW
0:BTE INHE.
1:BTE r:fi%.
x4 BTE EHERT, MPU XTI (Canvas[ TAEE H]) WAFIIAF
A RV
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 /2 Y HMHEME 45 S , 54k BTE #4E 1T LA & ROP [FiffE .
(EZHEET 2.7)
Code Description
0000b 0 ( Blackness)
0001b ~S0 - ~S1or~(S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b SO - ~S1
0101b ~S1
0110b S0nS1
0111b ~S0+~Slor~ (S0 - S1)
7-4 1000b S0 - S1 0 RW
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )
b. &R BTE #/E1E color expansion (08h / 09h / Eh / Fh). A4
X2 bits fif & FAT S —58 MPU 5 N\ 53 1SR bit, X5
ITH B8 2 BTE & L AN Z M EdE . FHHEKNS MPU
BOBEA SR, HIA R 8-bits MPU #:11 F, HHMEN % 0
2|7, #I2AE 16-bits MPU #2111 I, MI%E A 0 # 15.
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Bit Description Default Access

BTE Operation Code Bit[3:0]

RA8877 A% 2D BTE 5% . ptrjfen] LR AL 13 BTE #4E. 7L

HAEF LS ROP g
Code Description

MPU Write with ROP

S0: B MPU % A%k -

S1: AR AEIE .

D: 2% ROP IjgtjF 5 AN BN Y.

0001b Reserved

Memory Copy with ROP

SO: HINAFIRHEEE .«

S1: AR HEEE .

D: 2% ROP Jjge 5 AN HBANHF.

0011b Reserved

MPU Write w/ chroma keying (w/o ROP)

SO: | MPU S A

S MPU #¥E 5 chroma key (background color 22 77
&) BEAHE, BLABFEHEAEEANERNAFD.
Memory Copy (move) w/ chroma keying (w/o
ROP)

0101b | SO¥UEMIAAENK, JFHATESL .

If SO data doesn’t match with chroma key color

(specified by background color) then SO data will
write to destination.

Pattern Fill with ROP

0000b

0010b

0100b

0110b " N
3-0 SO0 %k kiF AN Pattern. 0 RW
Pattern Fill with chroma keying
0111b SO % KiF A Pattern.

IR SO # data 5 chroma key (background color) i
CAFER, NEHHENHKAFET .

MPU Write w/ Color Expansion

1000b SO )75 B B3R B MPU 5N, BTE K35 1R
GG S 5, JFAEANERAGFED.

MPU Write w/ Color Expansion and chroma
keying

SO M7 E RS B MPU 5N, 1058 5 1)
bit Jy 1, AbEHZEHIEE AT S, WA KW 0,
MAMAEN. BHEEANH KA M2 ORI
JE o

Memory Copy with opacity

S0, S1 & D: KiES HEEZNFF.

MPU Write with opacity

S0: H MPU H# NE#

S1: mAFIRAHE.

D: % Alpha blending #:1EF S NH WA GFT.
Solid Fill

1100b BT . BAMENEFSOEE, BEARERN
H A7

1101b Reserved

Memory Copy w/ Color Expansion

S0&D frFWAF, S1 KA.

SO [ 88 P 72 2503% 1 MPU 5k DMA L4 8bpp 5% 16bpp
R D7 ST AR A 77

1001b

1010b

1011b

1110b
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Bit Description Default Access
Memory Copy w/ Color Expansion and chroma
keying
S0&D fFWA, S1AKRMEH.
1111b SO [ 55 P 72 2505% 1 MPU 5k DMA L4 8bpp 5% 16bpp
R 7 TN AR A A7
AR SO A EHE=0 I D A5 NMEMHEE. Wik SO
A B =1 W2 BT =5 N D,
REG[92h] Source 0/1 & Destination Color Depth (BTE_COLR)
Bit Description Default Access
7 N/A 0 RO
SO Color Depth
65 00: 256 & (8bpp). 0 RW
01: 64k & (16bpp)-
1x: 16M {7 (24bpp).
S1 Color Depth
000: 256 4 (8bpp).
001: 64k f& (16bpp).
4. 010: 16M t& (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 t (8bpp)- 0 RW
01: 64k £ (16bpp).
1x: 16M & (24bpp).
REG[93h] Source 0 memory start address 0 (SO_STRO)
Bit Description Default Access
7-2 Source 0 memory start address [7:2] 0 RW
1-0 Fixat O 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 STR?2)
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)

RA8877

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]
L, | A A 0 RW
WA 4 #FR. SO_WTH Bit [1:0] A #&B[E & A 0.
XANEUE AL B EE.
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 LR AN &S 0 RW
WIRE R 4 #FR.  SO_WTH Bit [1:0] A #BE &N 0.
XA BUE A E B EE .
REG[99h] Source 0 Window Upper-Left corner X-coordinates 0 (SO XO0)
Bit Description Default Access
7.0 Source 0 Window Upper-Left corner X-coordinates [7:0] 0 RW
I fFas/e Source 0 RET/E FAgHY X BT,
REG[9AN] Source 0 Window Upper-Left corner X-coordinates 1 (SO X1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 0 Window Upper-Left corner X-coordinates [12:8] 0 RW
L7 E Source 0 WiEi /e EAHY X FEHE.
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 & Source 0 g /e EAHY Y FERR.
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 L.
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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]
2.0 Wik source 1 ¥ € N HGUE, A MLEAF S 2 10E U 0 RW
S1 MHEEIE, WA NS IR 745N source 1
WIFREIAALERT, Dbit [1:0] PLHZHERRN 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 | 44t source 1 BULE AH BTG, WAL I S HE LA 0 RW
S1IMHEIE, SEAE B NGO RSY -
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 Wi source 1 ¥ € N HGE, A3 2 10E SUA 0 RW
S1 HEHGE, WA NE O .
REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 NS source 1 # e N BB, A MBAFEIG 2B E R 0 RW
SLINH R . IBAEBE RN RS
REG[A1h] Source 1 image width 0 (S1 WTHO)
Bit Description Default Access
Source 1 image width [7:2]
_ FAA: 1%%2 - 0 RW
WRERERY 4 %%, S1_WTH Bit [1:0] W& 2 AN 0.
XA R FIR 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 AL 1%% 0 RW
WIRE R 4 #F . S1_WTH Bit [1:0] W #5[# E 9 0.
XA R YEE E R FAE
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REG[A3h] Source 1 Window Upper-Left corner X-coordinates 0 (S1 XO0)

Bit Description Default Access
70 Source 1 Window Upper-Left corner X-coordinates [7:0] 0 RW
e fFas/e Source 1 RIEG/E FAHY X BT,
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
It fFas/e Source 1 RIET/E FAHY X BT,
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
7 a5 Source 1 g/ EAHY Y JFEAE.
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 GG HIE A BETE SRR 0 >RiF 1 B X HLN ((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]
25 B BER 0 RW
WIEREY 4 %6k, DT_WTH Bit [1:0] W &BE &N 0.
XABE R ERE A

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]

Lo | BOn R 0 RW

WIRE R 4 #Fk. DT_WTH Bit [1:0] W[ &N 0.
IXANBUE P R A

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]
AL B

7-0 EAEE Y EREERE. 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

4-0

BTE Window Width Setting [12:8]

R BER

XA P E AR R

BTE Window Width will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.

RW

REG[B3h] BTE Window Height 0 (BTE_HIG0)

Bit

Description

Default

Access

7-0

BTE Window Height Setting[7:0]

LR &8

XANHUE A B EE.

BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.

RW

REG[B4h] BTE Window Height 1 (BTE_HIG1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

BTE Window Height Setting [12:8]

RN &

EABE A ERE R

BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.

RW

REG[B5h] Alpha Blending (APB_CTRL)

Bit

Description

Default

Access

7-4

N/A

0

RO

5-0

Window Alpha Blending effect for SO & S1

W% alpha {5 UTEFEIZE 0.0~1.0 H, 1 1.0 LR EEAE
B, JF H 0.0 R 2 2EY.

00h: O

0lh: 1/32
02h: 2/32

1Eh: 30/32
1Fh: 31/32
2Xh: 1

Output Effect = (S0 image x (1 - alpha setting value))
+ (S1image x alpha setting value)

RW
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REG[B6h] Serial flash DMA Controller REG (DMA_CTRL)

RA8877

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 ERESEH3ERN 0.

WAL VLS FRF S N FEIN R, B A DMA 8 3508E i1 it o 1%
BOE BOE AT A TE B N7

Read Function: DMA Busy Check Bit

0: WH&.

1 ffig.

wx SXTHBATINAF ) DMA AR5 51, AR BB AR, I H
it SDRAM Hiff) Canvas BRI E . HIWRE. GBI,
FHAE

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

Description

Default

Access

Serial Flash/ROM I/F # Select
0: HATINFE/IROM O #ik$%.
1: HBATINTE/ROM 1 #ik$%.

RW

Serial Flash /ROM Access Mode

0: AN~ fi /£ CGROM.

1: DMA # X~ {# il /£ CGRAM.pattern.boot start image &% OSD
ife

RW

Serial Flash/ROM Address Mode

0: 24 bits F-hkAEx.

1: 32 bits F-hkAE,

L A 2 A5 BEAE ) 32 bits T HERE, 8 # L ATE AT N EX4B
4 (B7h) 5 HBATINAE, JF HoE ik bit 9 1.

o FH 3t AT DU B IX AN SR ATE 2 B AE AL R F &t N 32bit
H kAR 2

RW

RA8875 compatible mode

0: brifE SPI i 0 Bt 3 i /71

1: kI RAB875 #ix 0 51\ 3 timing.

1E RABBT7S5 St A8 i A b, B 48 13 HU 1) 7 B 2 1 A0 26 ¥ T [ %
(high->low), J HEd R 7EME T L EL (high->low).

M ER, T Mode 0,  SPI %45 1E7E low.

MR ER, %HT Mode 3, SPI #iiZ (% IL74E high.

RW

RAIO TECHNOLOGY INC.

201/230

www.raio.com.tw




RAIO" RA8877

Character/Graphic TFT LCD Controller

Bit Description Default Access

75
CPOL  CPHA shitt in shiftin shift out

Read Command code & behavior selection

000xb: 1x i A4 03h. BLHUGHE A Normal read B FE . $idf 2
1 xmiso fii N\ o £k 5 E s 1A A 75 2 7 3

010xb: 1x B4 0Bh. A faster read # . #¥E 2 i xmiso
BN, RABBT7 fEMuL 5 Hh A 2 ZE N 8 A4 i ..

1x0xb: 1x EH#r4 1Bh. A fastest read i, ##i/2 H xmiso
. RABBT7 fEHIL S H s (A > ZEN 16 A~ Ji 1]

3-0 xx10b: 2x L #r 4 3Bh. 1E xmiso 5 xmosi B G 3B N, 0 R/W
I S5 HIER 2N 8 N2 Y (Dual mode 0, & %[E
16-18).

xx11b: 2x #HLAr4 BBh. Hulibf 5EEHANIEL xmiso 5
xmosi N, JFH & ﬁx@aiﬁm)\ TEHhE 5 EdE S HEFEAN 4

A FEW (Dual mode 1, i5Z%[E 16-19).
YE. ARFTA I serial flash %‘BS‘Z% DL 4, i AR 1 FH 1 serial
flash SR8 £ 15 1 ) 52 B dir 2 o

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 A (1 (R It S Bellc it — A B AR AT — 2B 8 ik
Pl T R 0 B S A A 2 B AR o i — AN
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, 84 RABB77 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

S 0: nSS i xnsfcs[0] 3Kzh. 0 RW
1: nSS th xnsfcs[1] Kz,

Slave Select signal active [SS_ACTIVE]
0: AEfE (nSS # 2%t high).

10 FfE (nSS 2%t low).

4 0 RW
£ SS_ACTIVE ¥ ANARENER, FIFO K21t H 51 Bk 2 4y
TE R E RS o
£ FEIATE SS_ACTIVE sh{ERf, ANEFH X CPOL/ICPHA ¥ ¢ .
Mask interrupt for FIFO overflow error [OVFIRQMSK]
3 0: ABEii. 1 RW
1. 5.
Mask interrupt for while Tx FIFO empty & SPI engine/FSM idle
5 [EMTIRQMSK] 1 RW
0: ABEiiz
1. G
SPI operation mode
E e DMA B4 CGROM i, SPI R 32 #F mode 0 5 mode 3.
mode CPOL: CPHA:
1:0 Clock Polarity bit Clock Phase bit 0 RW
0 0 0
1 0 1
2 1 0
3 1 1

e At CPOL=0, SCK iR REN1EN N 0.
o For CPHA=0, #¥EREMRN ETFZiE (low->high), 3 HEIEZE T %% (high->low) 281k,
o For CPHA=1, #¥EREMFN FHZiE (high->low),  H¥dE &7 L&A (low->high).

e AtCPOL=1, SCK & FHARINER K 1(5 CPOL=0 [HH).
o For CPHA=0, ¥#ERAEMEN T I (high->low), I H.¥3E £ E ERFZA (low->high).
o For CPHA=1, ¥i iR M T4 (low->high), I HEdEZ4E FFZ (high->low) 251k,
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Sok CPOL=0 —fuUuuu ey
cpoL=1 Ao

Cs \ ~

Clock# 3 Tz Y yays)e 1710
CPHA=0 =D 1 3 Ay z
=00 ) 7 ; i

Clock# T I (T YIysIe e

CPHA=1 50O ) 3 7
s00 3 I S G T
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
7 0: K% (not empty). 1 RO
1. &% (empty).
Tx FIFO full flag
6 0: K (not full). 0 RO
1 O3 (full).

Rx FIFO empty flag
S 0: K% (not empty), 1 RO
1. 2% (empty).
Rx FIFO full flag

4 0: K (not full). 0 RO
1. & (full).

3 1. Overflow interrupt flag 0 RW
5 1R .

5 1: TX FIFO empty & SPI engine/FSM idle interrupt flag 0 RW
5 1R iERITE .

1-0 NA 0 RO
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REG[BBh] SPI Clock period (SPI DIVSOR)
Bit Description

Default Access
SPI Clock period

B RGO S SPI % B 7 B MUK LA B (LA 5 W
— FCOre
Fooe= FooryGivisor +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 AV AL IE address [7:0]. 0 RW
LR 2 RV B SO e ik

REG[BDh] Serial flash DMA Source Starting Address 1 (DMA_SSTR1)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [15:8]
70 BEE Fasa e FR Y IR N fFRIALEE address[15:8]. 0 RW
LR AR 8 RV B SO AR

REG[BEh] Serial flash DMA Source Starting Address 2 (DMA_SSTR2)
Bit Description

Default

Access
Serial flash DMA Source START ADDRESS [23:16]
7-0

BEEFFEsaR E SR Y RPN FAY(LEE address[23:16]. 0 RW
LR RIR B SO AR an ik

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 B Fasae e R Y RPIN RV (kL address[31:24]. 0 RW
LR R R B SO R R da .

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)
20 A28 5 X DMA FIJER (Canvas) b H I /42 E £ X[7:0]. 0
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)

IR 17 4% 52 L SDRAM f1 H ) P 77 Hu ki [7:2] .

RwW
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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)
20 2788 X DMAIJER (Canvas) - HIFE DA £ 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)
I ZZ A7 2% 2 L SDRAM [ H (¥ 4 /7 Hi 11k [23:16]
REG[C3h] DMA Destination Window Upper-Left corner Y-coordinates 1 (DMA_DY1)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 = 0 (Block Mode)
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)
UL A7 4% 52 L SDRAM [ H (¥ 4 77 1k [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)
[T
7.0 DMA [X %5 BE[7:0] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &4 % 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)
dﬁ.—x .
2.0 DMA [X L5 FE[15:8]. 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA 5%t H[15:8].

RAIO TECHNOLOGY INC.

206/230

www.raio.com.tw



RAIO"

REG[C8h] DMA Block Height 0 (DMAW HIGHO)
Bit Description

RA8877

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 O(DMA_ SWTH1)
Bit Description

Default Access
4-0 DMA Source Picture Width [12:8] 0 RW

Source serial flash ROM

SDRAM
(DMA_SSTR)
7 \ ~~~~~
(DMA_DY, DMA_DX): physical address
N
e
Linear mode

Source serial flash ROM

SDRAM

(Canvas)
(DMA_SSTR)

< (DMA_ T, (DMA,_DY, DMA_DX)

la- - (OM&_STH) |

Block mode

B 19-8 : DMA Linear and Block Mode
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REG[CCh] Character Control Register 0 (CCRO0)

RA8877

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7.6

Character source selection

00: # CGROM N7 75 K i o

01: 4k CGROM JFFFKiE (BRIBINAE).
10: & E 77T

11: NA.

RW

5-4

Character Height Setting for external CGROM & user-defined
Character
00b : 16;
01b: 24;
10b : 32;
2

1. A B E TR R 22 755, 25-%< 8000h
N, BN 8/12/16. X F-4>=8000h N4 7, TN
16/24/32.

2. LIBINAF 179 L 2% 717 AAE R+, JF HBOE GT
Font ROM (CEh, CFh) A% 178% .

3. N CGROM 3 F 8x16 / 12x24 / 16x32.

ex. 8x16 / 16x16 /A%55% x 16.
ex. 12x24 | 24x24 |IAN%:58 x 24,
ex. 16x32 / 32x32 /%655 x 32,

RW

3-2

NA

RO

1-0

Character Selection for internal CGROM

4 FNCROB7 =0 5 B6 =0, ¥ ZIEF i CGROM HF4F4H,
I H A% CGROM 14 1 ISO/IEC 8859-1,2,4,5, AJLASZHYEC
e KR A BRI B 5% A8 55

00b : ISO/IEC 8859-1.

01b : ISO/IEC 8859-2.

10b : ISO/IEC 8859-4.

11b : ISO/IEC 8859-5.

RW

REG[CDh] Character Control Register 1 (CCR1)

Bit

Description

Default

Access

Full Alignment Selection Bit

0: &XFFEERE.

1: AXt5FERE.

BAX RN, RORTFR R E SRR 12, WA
IR TR 98 /N T TR 12 B At R Eh

1/2 5, 5 A2 s v JREAH [ ) 8 1

RW

Chroma keying enable on Text input
0: FRFHIEEE 0 2 B/ AR ER B
1: FREEE 0 2 Wos KR (Canvas)

RW

NA

RO
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Bit Description Default Access

Character Rotation
0 : Normal
MFIT MBI IRE N EEIT
1: Wimfet 90 B, JFHIEEF.
FITIA M BRI E NS
(XM i%#E VDIR 4 1).
ZHIBNL T LA S, A AT SUE N, R T R
IR AF 51 core_busy K ig 2 75 7] LAEAT B 2
Character width enlargement factor
00b : X1
3-2 01lb: X2 0 RW
10b : X3
11b: X4
Character height enlargement factor
00b : X1
1-0 01lb: 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

X T8 E (I FEIE CGROM, Zwtd 75 2K 5 ¥RA5 7 2 i e X i )
a. Single byte character code for following character sets:
00100b: ASCII only (00h-1Fh, 80-FFh will send “blank space”)
10001b: 1ISO-8859-1 + ASCII code

7-3 10010b: ISO-8859-2 + ASCII code 0 RW
10011b: 1ISO-8859-3 + ASCII code
10100b: ISO-8859-4 + ASCII code
10101b: 1ISO-8859-5 + ASCII code
10110b: ISO-8859-7 + ASCII code
10111b: 1ISO-8859-8 + ASCII code
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RAIO"

Bit Description

11000b: ISO-8859-9 + ASCII code

11001b: ISO-8859-10 + ASCII code

11010b: ISO-8859-11 + ASCII code

11011b: ISO-8859-13 + ASCII code

11100b: ISO-8859-14 + ASCII code

11101b: ISO-8859-15 + ASCII code

11110b: ISO-8859-16 + ASCII code

b. Two byte character code for following character sets:
00000b: GB2312

00001b: GB12345/GB18030

00010b: BIG5

00011b: UNICODE

00101b: UNI-Japanese

00110b: JIS0208

00111b: Latin / Greek / Cyrillic / Arabic / Thai / Hebrew

2£: b bits ¥ & AN Z& 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) A8 85— /NFA3 U1 LE 80h LA, ¥4
BN ASCII SRAREE

2 N/A 0 RO
GT Character width setting

00b: ¥ [l % 58 FE W7 AP 4, FAT IS8 BE 2 i FE I — . Ex
ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese,

Default Access

1-0 0 RW
JIS0208, Thai.
Others: DL N F /4 H A A% % 77 ASCI, Latin, Greek,
Cyrillic & Arabic.
Relationship of Character sets & GT Character width as following:
Char. set ASCII Code/ Latin / Greek / )
. Arabic
1ISO-8859-x Cyrillic Others
. (00111b)
Width (00100b /1xxxxb) (00111b)
] 5 B
00b s e s B NA R
(auto set by chip)
01b Arial N5 N A Tﬁuu NA
10b Roman A% % NA = B A4 NA
11b Bold NA NA NA
REG[DOh] Character Line gap Setting Register (FLDR)
Bit Description Default Access
7-5 NA 0 RO
Character Line gap Setting
BOE FAFHIATER, A TAE R WG 2B —17.
4-0 (BLAL: ) 0 RW
ITEERIBE LI SO fr de boE N T .
AT A S 5 T RTOR DI REES) -
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Active Window
I LIES

Character Line gap

J[A[[o]

19-9 : Character Line Gap

REG[D1h] Character to Character Space Setting Register (F2FSSR)
Bit Description Default Access

7-6 NA 0 RW
Character to Character Space Setting
00h : 0 pixel

01h: 1 pixel

02h : 2 pixels

5-0

3Fh : 63 pixels
TAT IR PR ST S .
P INREA S S FRIIOKES .«

Active Window —* [+~ Character to Character Space

RAI O

B 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
1 4 4 Bit[7:51.
20 256 4, jjﬁt;i:ﬁ%%ﬁﬁ Blt-[7.5] FEh RW
65K &, ANULZZAFAT] Bit[7:3].
16.7M i, NILZEA74511 Bit[7:0].
REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
S 2 AE B4 Bit[7:5].
20 256 4, 7‘7&[:%7(?%&5’] Bllt[7.5] FEh RW
65K ff, ANULLZAFA T Bit[7:2].
16.7M ft, ABLLEAF2%1 Bit[7:0].
REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access
Foreground Color - Blue; for draw, text or color expansion
L oz LS H . .
20 256 1, jjlttjxiﬁ%ﬁﬁﬁ Bit[7:6] EFh RW
65K th, NILZZAFAR 1) Bit[7:3].
16.7M ft, ABLLEAF2%1 Bit[7:0].
REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 4, ANULZRAFA T Bit[7:5].

65K th, NILZZIELEI Bit[7:3].

7-0 16.7M o, AULZE AL Bit[7:0]. 00h RW
g TRHE S EEY R AR, AEROE SRR R RE,
75 0 UG B -4 e AT S R 7 e, 78 BTE DiRg
JRIF], AN AR FME .

REG[D6h] Background Color Register - Green (BGCG)
Bit Description Default Access

Background Color - Green; for Text or color expansion
256 4, AULLRAFA T Bit[7:5].

65K ff, NULZZAFA 1) Bit[7:2].

7-0 16.7M i, NILZRAF4511 Bit[7:0]. 00h RW
wegE L LI R OB VRS, AN ERUE S RS AR R R,
5 EHR B -4 o e AT St R 7 iR, 78 BTE DiRg
JRIA], AN AR FME .
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REG[D7h] Background Color Register - Blue (BGCB)

RA8877

Character/Graphic TFT LCD Controller

Bit Description Default Access
Background Color - Blue; for Text or color expansion
256 th, NIZEA7AEI Bit[7:6].
65K 1, AILGEAF4 1) Bit[7:3].
7-0 16.7M f, NIBLLEAF 2K Bit[7:0]. 00h RW
L EWRHE S OEY R SR, AERCE SRR M ERE,
5 0 R O - o e AR S TR 07 ez, £ BTE IR
JRIA], AN EAR A
REG[D8h] — REG[DAh] : RESERVED
Bit Description Default Access
7-0 NA 0 RO
REG[DBh] CGRAM Start Address 0 (CGRAM_STRO)
Bit Description Default Access
CGRAM START ADDRESS [7:0]
7.0 i FH 2 S 2 ) A M 0 RW
I LAt IR E (Canvas) HIBER A CGRAM [,
JF HAEH CGRAM [l 2247 45 KA CGRAM (14 -
REG[DCh] CGRAM Start Address 1 (CGRAM_STR1)
Bit Description Default Access
CGRAM START ADDRESS [15:8]
2.0 i P 2 8 S 3 1B A L 0 -
il 2RI (Canvas) [#0E KA CGRAM HIHE,
JF HAEH CGRAM [l 2247 25 KA CGRAM (115 -
REG[DDh] CGRAM Start Address 2 (CGRAM_STR2)
Bit Description Default Access
CGRAM START ADDRESS [23:16]
2.0 i FH 2 8 S 2 ] A i 0 -
fili & L 2 IR (Canvas) BEE K4 A CGRAM %,
JF HAE T CGRAM [l 22 47 4% KA CGRAM 4 .
REG[DEh] CGRAM Start Address 3 (CGRAM_STR3)
Bit Description Default Access
CGRAM START ADDRESS [31:24]
2.0 i FH 2 S5 2 ) B 0 RW

i L ZUE FH S (Canvas) [ E ki N CGRAM [1)%#,
I HAEH CGRAM [ 2247 4% K IMEL CGRAM (1% # .

e g WURAE I R E USRS, R, AT [AEE. AT

H L 5E core_busy (fontwr_busy) IRAETE low.
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19.11 HEREBEEHIZFE

REG[DFh] : Power Management register (PMU)

RA8877

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

Enter Power saving state

0: AR s 2 r A e i

1o A R

2

A =07 VR T LA FEAR e b

HER BT . B E  BA RE

XFIZAS bit 5 0 AT LA AR BAF IR e, (E RGTMeNE S5 UL bit 4 4
N0, FERGARTE RTINS, AU bit 57y 1. MPU L2055 4F &
Giwk 4 AL A RE O VE S G2 A7 A . AT 2 ] LUK B Ay 2
PR EAE 20T bit [1] (power saving) KGR G743
ERESEEESTE

RW

6-2

NA

RO

1-0

Power saving Mode definition
00: NA
01: il

CCLK & PCLK £:f%1E, MCLK ¥4 MPLL #214ft.
10: PRARAR

CCLK & PCLK £{&1k, MCLK | OSC #i $2 it
11: FEEHRAR

AR PLL #ies 1k,

RW

19.12 SDRAM B 175%

REG[EOh] SDRAM attribute register (SDRAR)

Bit

Description

Default

Access

SDRAM Power Saving type
0: 47 power down iy 4 LLIE N8 BB
1: PAT self refresh 4 LUtk N4 B .

RW

SDRAM memory type (sdr_type)
Ob: SDR SDRAM
1b: mobile SDR SDRAM

RW

SDRAM Bank number (sdr_bank)
0b: 2 banks (column Hitik K/ H 37 #F 256 words)
1b: 4 banks

RW

SDRAM Row addressing (sdr_row)
00b: 2K (A0-A10)
01b: 4K (AO-A11)
1Xbh: 8K (A0-Al2)

RW
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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, A11)

1XXb: 4096 (A0-A9, A11-A12)

0 RW

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: {4H

100b: f##¥

101b: One-eighth array (1/8)

110b: One-sixteenth array (1/16)

111b: f£%¥

To select the driver strength of the DQ outputs (sdr_drv)
*Only for mobile SDR SDRAM

00b: Full-strength driver

01b: Half-strength driver

10b: Quarter-strength driver

11b: One eighth-strength driver

SDRAM CAS latency (sdr-caslat)

-0 010b: 2 SDRAM clock 03h RW
011b: 3 SDRAM clock

Other: &8
*J& : This register was locked after sdr_initdone bit was set as 1.

7-5

4-3
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REG[E2h] SDRAM auto refresh interval (SDR_REF ITVLO)
Bit Description Default Access

Refresh interval (Low byte)

SDRAM W &S E SRl (], H1 SDRAM S i+ 44

ok Y EL A BRI o2 5 0000h, SDRAM BRI S tes.
P 0 ) IS 1) 2 M4 SDRAM’s Refresh [ HFIA% 5 row size
7-0 e hsE . 00h RW
Ex. f$ SDRAM #ii% /& 100MHz, SDRAM [l A Tref 2
64ms, J H row size Jy 8192, -4 PIEBRIHTI A M2 /N T
64e-3 / 8192 * 100e6 ~= 781 = 30Dh, M ILItZE1E 2% [E2h][E3N]
& E 30Dh

REG[E3h] SDRAM auto refresh interval (SDR_REF ITVL1)
Bit Description Default Access

Refresh interval (High byte)
7-0 SDRAM W3 E skl (], B SDRAM Sl iH 4. 00h RwW
o L SR 238 E A 0000h, SDRAM B B RI#T &4 2ERE .

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
5 IEALTEMEEE £ O 0 RW

XMCKE pin state

N H B XMCKE 5| BIFPIRZS

0: SDR W7 A 2ERE .

1: SDR AFFHFRERE -

Report warning condition

0: ZERE S IR 15 AR

1: BUREE 5 AR -

B S R I N A R SDRAM S kbl (7] g2 i

° B K MLk g 2 512bytes) B kI AT A7 B I B X ° R
SDRAM H 58 BRAN_ LM FT R R, 28 35 R 2 i BiE
fd I3 W] DR B X AR E o 3R N RS AT UE I e XA
bit 7y 0 KiF kR .
SDRAM timing parameter register enable
) (SDR_PARAMEN) 0 RW

0: 4%fit SDRAM I J7 I LZ 1745 .
1: $hE SDRAM i} ¥ ¥ A7 o -
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Bit Description Default Access
SDRAM enter power saving mode (sdr_psaving)
1 0 2| 1 AR 2 it N i Asi =, 0 RW
1 3 0 R 2Bk A FUB
Start SDRAM initialization procedure (sdr_initdone)
0 3| 1 Bt 24T SDRAM WILHFET o
0 FEEUA T Fon SDRAM B4 #1iG 4k I BT LA AZHL T « 0 RW
—BH¥5E 15, SiIiEgES AR O,
1 3 0 R T EHL EHERAE.
=+ 5| SDRAM K FEFRREY SDR_PARAMEN (REG[E4], b2) &K 1 BH .
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 fir4-%] Active 8%, Refresh 42 [II5HE] 5 RW
00h — OFh: 1 ~ 16 SDRAM #i% .
REG[E1h] SDRAM timing parameter 2
Bit Description Default Access
. 5 II‘ ﬁ D o
00h — OFh: 1 ~ 16 SDRAM clock.
3.0 tXSR : Bk SELF REFRESH-to-ACTIVE command. 7 RW
00h — OFh: 1 ~ 16 SDRAM #i% .
REG[E2h] SDRAM timing parameter 3
Bit Description Default Access
24 tRP : PRECHARGE 174 1A AR 5] (15/20ns). ) RW
00h — OFh: 1 ~ 16 SDRAM #i %,
3-0 tWR : Time of WRITE recovery time, 0 RW
00h — OFh: 1 ~ 16 SDRAM #i% .
REG[E3h] SDRAM timing parameter 4
Bit Description Default Access
24 tRCD : ACTIVE-to-READ 5{ WRITE FJ#EIE (8], ) RW
00h — OFh: 1 ~ 16 SDRAM #i %,
3-0 tRAS : Time of ACTIVE-to-PRECHARGE., 6 RW

00h — OFh: 1 ~ 16 SDRAM #i#%
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19.13 E IIC &%

REG[E5h] IIC Master Clock Pre-scale Register 0 (ICMCPRO)

Bit

Description

Default

Access

7-0

IIC Master Clock Pre-scale [7:0]
XSCL = CCLK / (5*(Pre-scale + 2))

0

RW

REG[E6h] |

IC Master Clock Pre-scale Register 1 (IICMCPR1)

Bit

Description

Default

Access

7-0

IIC Master Clock Pre-scale [15:8]
XSCL = CCLK / (5*(Pre-scale + 2))

0

RW

REG[E7h] |

IC Master Transmit Register (IICMTXR)

Bit

Description

Default

Access

7-0

IIC Master Transmit [7:0]

0

RwW

REG[ESh] |

IC Master Receiver Register (IICMRXR)

Bit

Description

Default

Access

7-0

IIC Master Receiver [7:0]

0

RW

REG[E9h] |

IC Master Command Register (IICMCMDR)

Bit

Description

Default

Access

START
FEE )RR, I S PErE B ahiEER
ZE . BHOXAN bit kit 0.

RwW

STOP
PR RS, JF B A B BTE R .
ZE BHUZAS bit /KIZEHN 0.

RW

READ(READ and WRITE can’t be used simultaneously)
M slave S#dE, It H UL St B 305 Rk .
ZE BEUXAS bit /KN 0.

RW

WRITE(READ and WRITE can’t be used simultaneously)
Xt Slave 5 N, I H b A1 5 215 B -
2 BHOXAS bit KN 0.

RW

ACKNOWLEDGE

4 1IC master BCEHHEI o
0 : Sent ACK.

1: Sent NACK.

ZE XA bit ki 0.

RW

2-1

NA

RO

Noise Filter
0 :.2%6E,

1: #he.

RW
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REG[EAN] IIC Master Status Register (ICMSTUR)
Bit Description Default Access

Received acknowledge from slave

7 0 : Acknowledge i %, 0 RO
1: %4 Acknowledge #%52 3.
IIC Bus is Busy
6 0: WEIRZ, £ STOP & S#ATIMZIN, I bit 2y 0. 0 RO
1: Rk, 7€ START (5 58 WIEIRT, 1k bit 2 1.
5-2 NA 0 RO

Transfer in progress
1 0: A4 5T 0 RO
1 R EAEEAT .

Arbitration lost

™ RA8877 k2 arbitration I}, 1X/ bit 221 % 1. Arbitration £
REWPIROLA

—/ STOP & S# Ml 2, HEIFRAHEK, i RA8BTT [
master 23Xz SDA 4 high, {H/2H B master 2K SDA 3Kz
low.

19.14 GPlI 5 GPO &%

REG[FOh] GPIO-A direction (GPIOAD)
Bit Description Default Access

General Purpose I/O, Port A
GPIO-A_dir[7:0] : General Purpose /O J5 )%l

7-0 FFh RW
0: ¥t
PN

REG[F1h] GPIO-A (GPIOA)

Bit Description Default Access
General Purpose I/O, Port A
HAEBFEFFFI 8bit MPU £ 0 5 #4T MPU O

7.0 For Write, Port A’s General Purpose Output NA RW

GPO-A[7:0] : A s yiE il At ttl, 5 DB[15:8] 3525,
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A s y@E N, 5 DB[15:8] L=25] |,
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REG[F2h] GPIO-B (GPIOB)
Bit Description Default Access

General Purpose I/O, Port B

For Write, Port B’s General Purpose Output

Bit [7:4] AEMAME B KIfH bit [7:4], X5 KOUT[3:0] JL%
XKOUT[3:0]

7-0 Bit [3:0] & AT S, #F AR g B [3:0] JiEEH . NA RW
For Read, Port B’s General Purpose Input

Bit [7:0] 5 {XKIN[3:0], XA0, XnWR, XnRD, XnCS} FtZ 5|},
Bit [3:0] 7EH#4T MPU Ftifiiy, AJ AR FAE s iCThge b, Hefn
Y ] 7 4 0.

REG[F3h] GPIO-C direction (GPIOCD)
Bit Description Default Access

General Purpose 1/O, Port C
GPIO-C_dir[7:0] : General Purpose /0 J [a1#% ] .

7-0 FFh RW
0: #ithe
1 HiN.
REG[F4h] GPIO-C (GPIOC)
Bit Description Default | Access

General Purpose 1/O, Port C

GPIO-C[7] & GPIO_C[4:0] : General Purpose Input / Output
GPIO-C 5 {XPWMO0, XnSFCS1, XnSFCS0, XMISO, XMOSI,
7-0 XSCK} FL= 5] . NA RW
GPIO Zjjfie XA TEAH K 1) Th RE B A5 Re I A A
(ex. PWM, SPI master disabled).

*** GPIO_C[6:5] s& i fH

REG[F5h] GPIO-D direction (GPIODD)

Bit Description Default Access

General Purpose I/O, Port D
- 1 . . l

2.0 GPIO-D_dir[7:0] : General Purpose I/O J5 a3 FEh RW
0: it
1: N

REG[F6h] GPIO-D (GPIOD)

Bit Description Default | Access

7.0 General Purpose I/O, Port D NA RW
GPIO-D[7:0] : General Purpose Input/Output
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19.15 @R/PHBEHIRFE

REG[FBh] Key-Scan Control Register 1 (KSCR1)
Bit Description Default Access

7 (73R 0 0

WA 0.
Long Key Enable Bit
6 1: #ae, K28R KSCR2 bitd-2 BE . 0 RW

. P
0: e,

Short Key de-bounce Times

TH BRI ], DL key-scan 4 i #1900
54 | 0004 0 RW
0lb:8

10b: 16

11b: 32

Repeatable Key enable

0: ZEpeE L.

1 FreE S H,

ie, WURSERIRLAHHL T, JE HAILEBEEREME LN, B A
3 A 2 S DURT F B (Y B s B T ) e R A B v T, (ER AR 0 RW
AE LB R WS, SN E AT A, B i
FRRASAE _E— R B bk DAl s3] 1 0 A H S B B RE IR 4
R R T PR B TR 2 DA A2 B RN RTINS IA) - [R) R (R A 20 W = A )
fi I8 an R B R — T, D 2B 5G9 B o TR -

Row Scan Time

Period of Key scan controller to scan one row.

1 o0
F

SYSCLK

000: ROW _ SCAN _Time =T, 4
001: ROW _SCAN _Time =T, X2
b | 010 ROW _SCAN Time=Tyec x4 ; o
011: ROW _SCAN _Time =T, x8
100: ROW _SCAN _Time =T,. o« x16
101: ROW _SCAN _Time =T,q,q x32
110: ROW _SCAN _Time =T, o x64
111: ROW _SCAN _Time =T, x128

This key pad controller supports 5x5 keys. Total Key pad

TKEYCLK

scan time = Row Scan Time *5
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REG[FCh] Key-Scan Controller Register 2 (KSCR2)
Bit Description Default Access

Key-Scan Wakeup Function Enable Bit
7 0: Key-Scan Ml ThRE# AR BE . 0 R/W
1: Key-Scan Wi D) ge 4 £ AE «

Key released interrupt enable

6 0: MFFA HEBRERON , B A 0 W
1 U BB, A A
5 NA 0 -

Long Key Recognition Factor

RSB AL BN TTIN 8], R 2 SO e KB A 20
", HEO0F 7.

LongKey Re cognitionTime
= RowScanTime x 5x

(LongKey Re cognitionFactor +1) x1024

4-2

Numbers of Key Hit.

0: BABEPILT

1: —BEg% F, REG[FDh]Z#,
1-0 2 AN T, REG[FEh)Z 5 NS . 0 RO
3 =AM T, REG[FFh)Z 558 = /My .

L A I — AN RSBk NT [8] Y A AR AT d e B AL T, XA
23] 0.

REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default | Access

Key Strobe Data0
20 X PR BRSO A% T o ‘ B TBD RO
FEREE —ANSRBET ] A B AR T B % P Ak, M ade 2

=3 FFh.

REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default Access

Key Strobe Datal

o | FHRIROER 1T - 6

FEMIL NGB 18] 3 BOA AR T s % R IA, Wk gAras &
[l %) FFh.,
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REG[FFh] Key-Scan Data Register (KSDR?2)
Bit Description Default | Access

Key Strobe Data2
XN 2 BT . TBD RO
FE I — AN SR IS 8] AR AR T He B A% N A, W2 A7 de 4
| £ FFh.

7-0

Z 19-3: Key Code Mapping Table (Normal Key)
KinO Kinl Kin2 Kin3 Kind
KoutO 00h 01h 02h 03h 04h
Koutl 10h 11h 12h 13h 14h
Kout2 20h 21h 22h 23h 24h
Kout3 30h 31h 32h 33h 34h

2 19-4 : Key Code Mapping Table (Long Key)

KinO Kinl Kin2 Kin3 Kin4
KoutO 80h 81h 82h 83h 84h
Koutl 90h 91h 92h 93h 94h
Kout2 AOh Alh A2h A3h Adh
Kout3 BOh Bilh B2h B3h B4h
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20.RA8877 X LB ZRFH|F

= A1

@ : Supported, = : Not supported

GT21L16T1W supports font

RA8877
Supported Status

Remarks

15X16 dots GB12345 font

15X16 dots BIG5 basic font

15X16 dots JIS0208 basic font

The RA8877 can not support the particular fonts
which are illustrated in the & A-2, caused by
the designing bug from GENITOP, but this
problem could be solved through the software
modification when needed.

15X16 dots Unicode font (Japanese)

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

16 dots ASCII font (Arial)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Unicode font (Latin)

12 dots Unicode font (Greek)

12 dots Unicode font (Cyril)

16 dots Unicode font (Latin)

16 dots Unicode font (Greek)

16 dots Unicode font (Cyril)

12 dots Arabia font

12 dots Arabia extendable font

16 dots Arabia font

16 dots Arabia extendable font
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RA8877

Character/Graphic TFT LCD Controller

| = = 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
RA8877
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 RABB77 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 Suppgﬁggztatus 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)
=z A-5
GT30L16U2W supports font RABB77 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 Suppsﬁigg?tatus 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 RABB77 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

8X16 dots Greek font

RAIO TECHNOLOGY INC.

227/230

www.raio.com.tw




RAIO"

RA8877

Character/Graphic TFT LCD Controller

GT20L24F6Y supports font

RA8877
Supported Status

Remarks

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 I1SO8859-1

8x16 ISO8859-2

8x16 ISO8859-3

8x16 1ISO8859-4

8x16 ISO8859-5

8x16 ISO8859-7

8x16 1SO8859-8

8x16 1SO8859-9

8x16 1SO8859-10

8x16 1SO8859-11

8x16 1SO8859-13

8x16 1SO8859-14

8x16 1ISO8859-15

8x16 I1ISO8859-16

5x7 1SO8859-1

5x7 1SO8859-2

5x7 1SO8859-3

5x7 1SO8859-4

5x7 1SO8859-5

5x7 1SO8859-7

5x7 1SO8859-8

5x7 1S0O8859-9
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RA8877

Supported Status Remarks

GT20L24F6Y supports font

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

RA8877

GT21L24S1W supports font Supported Status

Remarks

24X24 dots GB2312 basic font o
12X24 dots GB2312 extension font ()
12X24 dots ASCII font o

24 dots ASCII font (Arial) o
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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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