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1. &4

e TFT LCD #2255 RABBT7 #iftg & » RAB877 jZ 3% LVDS (FPD-Link) 7 HEIAYERIZER]ES - BFsEHA
W& RS 0RIE - RIfLE - AC/DC BRFFE - B EThRE T 78R ~ Bifres - BB ATREAIEAL -

1.1 R
RAB877 2t & BHYR th LCD #2285 - BHMNIECIERE SDRAM a5 Al 2 512M-bit » F T 5] DU
HRHB R AC TR AR ME T TR R BT » AUt RABBTY (it — = R Y 8/16bit JE[FIZ5 A5 HY EH%E0w /1 Il - RABBTT
TEf 2 BB REL AR R EEEL - WiEftETE (PIP) » B EHEBUR RS N FII6E -

12 ZGHERERTEHE

Host

RAIO

SDRAMK 16-bits SDRAM RAS877

LVDS Panel I/F

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

2.2

2.3

2.4

2.5

EHERETE

%$% SDRAM K/[\:16Mb, 32Mb, 64Mb, 128Mb, 256Mb 5% 512Mb
¥3% SDRAM #Efst: x16
¥ {% 16-bit SDRAM 5[ > frame buffer A & 256MB/512MB

F S T E

74% 8080/6800 8/16-bit JE[E 51/ E (MIPI DBI Type A)
B EPERED MPU AR AE Xnwait FYERSE DAAEAC R

AR ER I S T 0 5140 11IC, 3/4-wire SPI

N EGRE R A SR ST S e T RE

B ARNE R

lbpp: Efh (1-bit/{g =)

8bpp: RGB 3:3:2 (1-byte/{§: )

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

24bpp: RGB 8:8:8 (3-byte/f: £ 5 4-byte/{% Z)

B Index 2:6 (64 5 [/(GRITTEHEENL)
B «RGB 4:4:4:4 (4096 5[ /(G F 7 EHE )

RV

SkisigHy 24bpp (RGB 8:8:8) 1 LVDS #4% » iif H. 37 1% VESA/JEDIA #43t

SRS BRI

%% 16/18/24-bit CMOS 1 E#HE;E MIPI DPI-2
STHRERRRATIE K T 4 2048X2048 (%%

QVGA: 320 x 240 x 16/18/24-bit LCD #&%:
WQVGA: 480 x 272 x 16/18/24-bit LCD &%
VGA: 640 x 480 x 16/18/24-bit LCD %=
WVGA: 800 x 480 x 16/18/24-bit LCD &%t
SVGA: 800 x 600 x 16/18/24-bit LCD &%
QHD: 960 x 540 x 16/18/24-bit LCD =%
WSVGA: 1024 x 600 x 16/18/24-bit LCD &%
XGA: 1024 x 768 x 16/18/24-bit LCD #%:
WXGA: 1280 x 768 x 16/18/24-bit LCD &%
WXGA: 1280 x 800 x 16/18/24-bit LCD &%
WXGA: 1366 x 768 x 16/18/24-bit LCD &%

i
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2.6

2.7

FURIIRE
(EFE T ETTESR 4 {8 32X32 [EP IR
HURAE
BURNAE AR NEEHER LCD Hiras S MABKE (canvas) Bifrass e o] LHBURHE £1T2E
BCEN Y HE T o TAFSRE YA/ NEEAE L B AT FE A /K i EE DA 8 (G RS IEE M S A2
1 (BRI RS B BRI B S E TRE f /e b (R A B B (G e o 0 » IR TR 2 R pa 2 -
FE BT
ERURAYE G LCD By A/ NS I SRR G EeE - AR T W] URE 5 B s E 4 -
=E (PIP)
YHEMESETEGE  BEEEETEAENAIETEREGKBREUNME L HE - EPEREERY A/ NS
AR B B 4 [EGRES > EE ERAIE—GRmiRaR - BEaE S T E R 5 0B E 1T DUER
B ey EE) - EhE 1 VRS ERUNES TE 2 L -
ZEBUREEE
L EBUNREEAYINRE TN B (E S BN E T U - SDRAM YA/ N B 2 59 A48 fTla K/
FREFNEREENEE - EEHSERREEE L FHAETUEHTBR A BB REEE - ZaEE
HIEIERUR -
MARER
MARE R SCR A SR RN - AOMABENT o] DUPRBUR TS (/2 SDRAM thiyETRE R} « E{EThRERE
Standby B Suspend FE=CHMATERF(EHH o
T EEER
e B FE AR IR FUB AR b IR DIRE T T RAVEE R B N s B (E HE H AU EGERY PIP
TEMERRERY -
¥ AR (Color Bar Display)
1£7974 SDRAM MBI T2 °] ALK AR I 7 28w - EREZMATT I fy 640x480 % -

PR
T2 AYME MPU BB T » (R RAB8TT 5N EAY MR EL S 7] AL 1 serial flash NHYHE S B1E
HBE o DUERETRIIAE - B EIAE G E EIRFARIF BT - M BAERTT 58 1% KR HIRE S oINS MPU EETjRE
XHE 12 fEfES - fROUR:
B EXIT: pkf545 (0O0h/FFh) -- one byte instruction
B NOP: ZEf5% (AAh) -- one byte instruction
B EN4B: i A 4-Byte f#5£={5% (B7h) -- one byte instruction
B EX4B: BtH 4-Byte fE=$5% (E9h) -- one byte instruction
B STSR: JREEEHIIES (10h) -- two bytes instruction
B CMDW: s E Af5S (11h) -- two bytes instruction
B DATR: &RFEEIES (12h) -- two bytes instruction
B DATW: BRE AIES (13h) -- two bytes instruction
B REPT: #AGT#iI55 (20h) -- two bytes instruction
B ATTR: ¥BUEMIES (30h) -- two bytes instruction
B JUMP: Bkigis4 (80h) -- five bytes instruction
B DJINZ: ERHREIS S (81h) -- five bytes instruction
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2.8

2.9

ESREH5 (% (BTE)

2D BitBLT 5[%

A e e Bl e R i i

Pagizti VLl =i v

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

EEEY (Opacity)

{56 FH B i B A ] DA i (B R SR BT Y BT > 28R P 3 h By 7 REUR 2k » FERRERAYERE [

=R & AR R B A NVERE - 1HAh > TRr] R B IR A

B FHSEFE (Chroma-keying) IJAE: &CHTEENT RGB BH IR EIHIN S50 B TR ARG IR -

B [EPRESE (Alpha-blending): fRIEETFasa5%E B AL ACGETT R TR B 5 AR O ABL% )
RE VAR ELEE) -

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

S/ G B 5 [
SRR - 6 - i B - ST B - R

2.10 FE SPINEHE
2.10.1 XFINRE

A2 ISO/IEC 8859-1/2/4/5.8x16 ~ 12x24 ~ 16x32

HREEIE 16X16/24X24/32X32 5741 ROM {F41 Uni-code/BIG5/GB %% » iy & im Mg A
GT21L16T1IW -~ GT30L16U2W ~ GT30L24T3Y - GT30L24M1Z ~ GT30L32S4W ~ GT20L24F6Y -
GT21L24S1W

CREHEERTIEY (Bx16/12x24/16x32) Hidend

A ST LTS

CREEKCPRRTE X1, X2, X3, X4 {58

LT 90 e

2.10.2 DMA IHEE

SARSMNIR B YIAPIRLIE RS (serial flash) ERHE R E BIfEGR

2.10.3 —f&¥F SPI

A Motorola SPI #H#&

16 bytes sEHUZEEHY FIFO

16 bytes 5 A& FIFO

1£ Tx FIFO 524352210 H. SPI TX/RX B |20 B € &% 4 ot

RAIO TECHNOLOGY INC. 12/230 WWww.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

2.11 ICATHE

® |IC master interface
B O DUERITERE TS 1/O device - (IANFE & EEf2e il 0y g d7e e B
B ERREAERES (100kbps) BilpigfE= (400kbps)

2.12 WRERBHESTHTES

PEERI(E 16-bit ST#es

—([ 8-bit pre-scalars Eil—{[& 4-bit [RAH
i R T A A B PTAE = BHY
SEJEEE PN SRR 5y

SEE (Dead-zone) &

2.13 RENE

I% 5x5 G (U/EEFIEL GPIO fyF A

TR LA R
o IBEIE M

SR
© b TEIRMIGRIE T ATLISZIRRIE 3 88 (3 (B B4 A LB R A 90°)
o TIRGHINEIIAS

2.14 KBEHA

® ik 3MAEMN
B £5i% (Standby) ~ (KK (Suspend) ZiEERR (Sleep) s
® u]DIfHE R ~ f28E - ANERE R

2.15 HEPRERIE

WA ZUEHAH [EIRS PLL DUFR O 24805k ~ LCD {RfEisAREL SDRAM AR E
B A E R A (XI/XO: 10-15MHz)

WEMZ DR ZHiF AR (R {E 120MHZ)

SDRAM [k (A {H 166MHZ)

LCD ‘Eifaiiiiik (A fE 100MHz)

2.16 EHE

® PERIIMERERGEE
® WhGCHE

RAIO TECHNOLOGY INC. 13/230 WWww.raio.com.tw
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2.17 BRE
® |/O FEEL: 3.3V +/- 0.3V

® [N7E 1.2V LDO for core power

2.18 HfEE

® LQFP-128
® p{EEfE: -40°C ~ 85°C

RAIO TECHNOLOGY INC. 14/230 WWww.raio.com.tw
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3. EmEEE
3.1 RA8877 LZLpfrE

T
= =)
EEEg Yo
SEmdda
Lo $ — —
LE2gsog il = 5 Sewn
EoRCEEFF goccocrLpobn $ETEEEEasgd
ZZZEZTEEpooOOoCc o000 ol oo TES
Y Y Y Y YAAMOEEESEEEEEEEMOEEEEEESE e
HHEMHEHEH > > MK KT HHHE KK > r MR K MR HK K
gooooiacoooooooooooooooooonoooon
/I‘D w o w (] w o wr \
oo (=] oo o - - o
wonaz | & 3| =3 wes
wes [ O Looz_cariz
XFIO-DO] 3 s Tuic
xePI0-pp] 3| 2 [ xMCLK
XGRI0-DE] 3 2| B =MCKERCLKE
XFIO-D[E] O [ XHMCS
XGRIO-D[E) 3 O xmap)
woos: | LVDS TFT LCD I/F Type O xma]
w55 B 2 OO xmap)
LDOE_Cardz 3 LQFP-128 2| @@ =map
Ayss g Y P13
=TxaN [ [ xMAE]
=TxaF | o m TM I xmMAaE]
xTXzN 3| F [ xmAR]
=TxzP [ 2| 3O xmap]
xCkN [ I xhag)
=CokP [ [ xmAf0]
avoosz O3 L hdAfi1
AvEsIo | — [ xmA[EZ]
e RA8877 | S e
xTxF 3 1 xmBAM]
XTXON 3 [ wss
HTHOF [ 1520 [ woDs3
XGPIO-DE] B3| 8 ¥ O =MISOWGPIOCE]
i%?ﬁ;gﬁ} g Date code (Year 2015, 20th week) g g igg:,!ﬁ?é%%;]
YwOO3E [ [ *nSFCSMANGPIOCHE]
- [ #nSFCSOPGRIOCE]
XKOUTD=SDAMGROBE 3| & 1 ®nINTR
skOUTRpePoBE 3| 9| B xDBMSKGRI0ALR
AROUTRVGPOBE] (| ® [ XDBMA4FEP DA
FHOUTRYePOBF] (| o % 8 xpeM2lERI0ALR

.

© 2 o 8 2 B8
i000000000000000O0O00OEOO00oO0n0oEan
E RN HCE SN EEHEEEERRE TR N EZ 0 ECSEEE
P I L LA R R T EEF
70 gpp oo RUYRERT ELEEEEGE
z ui Um%g =k gobz=s55
8 BE fx&EX sraog oonsDIoCH
e D oD oo g i il
: 2 “gf =ga23gf gi7gfsza:s
koEg £ EE XXggR
=4 T il

S

1,

o

[}

=

B 3-1
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3.2 EERS

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. e

RA8877

4.1 NEF|EZEmESE (25 FIAL)

# 2

I/0

Ml Az 5t BA

XDB[15:0]

10
(8mA)

BRHEBE

BB HE T 12w SIRABST7 HYNEF/ I EAHE % -

XDB[15:8] =] Lg% E GPIO (GPIO-A[7:Q]) » Fife =2 TE Rk 8080/6800
16-bitsili 517 T E R HE ©

XDB[7:0] WISRAEEF EmiE T » FEERGR IR AL B B0y T H28maR R 6 A
E S B P AT o

XAO0

o IEk B

i A e 2 AR
XAD = 0 » REESHUGH S FIA ¢

XAO = 1 ERRHIUEREIA -

XnCS

A EEE
{REEALBEE » B E s B RABBTT By ep%l| F#emt= » R FLRIAL 5% & By
GPI-BO i H B A9E > Bl A fe -2 fE

XnRD
(XEN)

BN ERE

E R ESE 8080 251 BLMMILZ & (E XnRD {HH GEHUER)  (RELBIE -
E RS E 6800 251 > FLRIZE /E XEN [ (BREESR) - = EAEIE -
AR T 42801 T 55 B R 1) 426 > TP PE L RAV L il By GPI-B1 > 3 H ] A
fir FAVEERAE -

P pull-high Z&[H -

XnWR
(XRnW)

RAGER

B R LS/ HE 8080 Z 51 LRI & AR XnWR (ERIEA) - (REALEHE -
E R LS /T HE 6800 Z51 - FERIMI &R XRnW (kR SHHUE A) > 5HHL
R E= BB > BASKEMEE -

IR E P/ T ER E ARy B o AL AR &k fy GPI-B2 -
PWEEFET Rl -

XnINTR

(8mA)

TEn (=S
R PR AT ERARREHY TP H -

XnWAIT

(8mA)

FrErEa
# XnWAIT J high » 257 RA8877 B4 F#F-HEREk! » & XnWAIT % low -
PHpR I ER e A\ R -

XPS[2:0]

WGF/ERF] 3o B

00X: (%132 42:1#) 8080 8/16-bits k& i HE/ i
01X: (5! F#Eviw) 6800 i8/16-bits BRI THES M H -
100: (85%1) F$2ek5) 3-wire SPI -

101: ($B51 E#505%) 4-wire SPI o

11x: (H251E 420 1IC -

RAIO TECHNOLOGY INC.
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RA8877

BERA2ZB |0 Bl fir 8] BH
52
A5 2 P2 A T 5 RS e 2 o FOEE XPS[0] koM Erhal -
4.2 EBYIEEN/E EENE) FE S E AR
3 N 110 Ml fir &R BH
XSSCL | SPI B IIC Bk
(XDB[7]) XSSCL - 3-wire - 4-wire 2515k 1IC 7~ EHEHR -
1IC ZkHA-wireSPI il A
;(S'S’SSS/L | 3-wire SPI {1 NC » 553525 GND -
(XDB[6]) 4-wire SPI 41 E: XSSDI 514 EE RS A °
IICC 4)a: XSSDA &5 i Adi H ] -
3-wireSP| &fl/4-wireSPI BEHg H/11C Slave {ir BiERE
xszsSD[z) o | 3wireSPII/F: XSSD » &3 ﬁﬁ)\ﬁﬁﬂjﬁﬁmﬁﬂﬁﬁﬁ
(XDBI[5]) 4-wireSPI I/F: XSSDO » 41/ & kg -
IIC 11 i : XICA[5] » IC % Eﬁztﬂ; bit [5] -
SPI BZEE/IC Slave firt-gEiE
&BSBC[:E) I XnSCS, 7 3-wire 8l 4-wireSPI 514 EF » SR BERESTR
IIC 1}idE: XICA[4] » IIC #EF sk bit [4] -
IIC /Y &: IIC Slave AriliEiE
XIICA[3:0] | P e
(XDB[3:0]) XIICA[3:0] * £E 3-wire &2 4-wire SPI /& NC » 553#$3:%] GND -
IIC 7 if: NC SEE Al bit [3:0] -
4.3 SDR SDRAM 7MA (39 flir)
3 N 110 fal Ar 3R BH
FEARELRE/RA R 2 B A G IR RE R AR)
XMCKE 10 w XTEST[0] AREEALRF - LAz SDR SCIEASIF AR EEEIHAE
(XCLK2) 1 (BMA) 1y XTESTIO] Fyfirs  BLAL s RABBT7 SN AR 218 A 16 FLIEHE XMCLK
P45 SDR {HH -
SMCLK (BL?A) SDR :CiE RSk
A ES MPLL B XCLK2 zKEES)
e e
XnMRAS (82A) 2l XNMRAS ~ XnMCAS B XnMWR (JEE1 XnMCS $£70) 7] DLl a2
o)
XnMCAS (8mA) | T E

RAIO TECHNOLOGY INC.
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W™ o |H AR
XMWR | oo | i,

XMBA[1:0] (82 A | EsuBank) firik

XMA[12:0] (83 p) | firht

XMD[15:0] | g0 | ZtiEish

XMDQMILO] | g | 0 AsMGHIET

4.4  Serial Flash B, SPI master /1'1& (5 i)

BB |0 W fir 3t B
4MNER Serial Flash/ROM SPI g/ #3220
XNSECSO 10 SPI & #EZH#0 {# FH{E Serial Flash/ROM = SPI $58 5% | -
BMA) | wy152 SPI master st » ARBELLENir AT 2R 8] GPIO (GPIO-C3)
Bks¥ GPIO-C3 Ay ATHAE -
ANER Serial Flash/ROM SPI G4 H B8 1
SPI & BEFERI#0 (38 FAE Serial Flash/ROM &Y, SPI 4LE i |- o
XnSFCS1 (gln?A) * Y05 SPI master #EERE - FBEELLAIML o] DApEEE S E Rk GPIO (GPIO-C4) »
BREX GPIO-C4 Fyiiiy ATRE
ISR xtest[2:1] R 01b JEJEEAE reset #HARE & 5 B) pull-high -
SPI 51k
XSCK 10 EER A2 S5 AR Y - E2245 Serial Flash/ROM B¢ SPIHECEHH] -
BMA) |« ws SPI master /- iS5 6E + HFJEE Ik Bl Ar 5T DL F2 AR B 5 GPIO
(GPIO-CO); k&7 GPIO-CO iy ATfAE -
EEHEE A
Single f&=: Serial Flash/ROM =, SPI #:Fig A R - % RA8877 = L
(;((“S"%So') (8'&) Dual f2t: [ BIfir e [ 2 RHE%40 (SI00) » IS HAETE Serial flash DMA
fEF -
*NEE SPI master 7T #E 25 AE o TIFJEE L B Az o DAHE AR A 1 By GPIO
(GPIO-C1); %37 GPIO-C1 iy ATHAE -
T AREH
Single f5=: Serial Flash/ROM =, SPI #EFiigH &R - ¥f RA8877 1=l
Tl A o
XMISO 10 . \ i e ,
(XSIO1) @ma) | Dual Bt BRI R B EA#L (SIO1) - LEDhAE HAELE Serial flash DMA
{SEA -
*4NEE SPI master 7T 25 AE o P EE L Rl i o] DA AR A 1 % GPIO
(GPIO-C2) » %57 GPIO-C2 gy A\THAE ©

RAIO TECHNOLOGY INC.
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45 PWM 1TTHE (2 BIfi)

W AM®E |0 M Az 87 B
PWM skt LAIaRERBAE
Pull-high ZARAIL 7] DB WA RURELRE -
o BRI REURIIRE - MBIRMLEEE (RESET) MG & #h i
XPWMO @ma) | & - HEJEERRAT BB R AR > PRSP R AE -
XPWM 0 i s = o] DIAE B 728 TR E -
WEE PWM #2ERE - JIBEE LR (i T DA AR 0AA B & GPIO (GPIO-C7) » BAGE
GPIO-C7 2 ATIRESUE# % LA -
PWM ERskEGHE 2 / Bk 3 By A AR ds AR)
& XTEST[0] /R {KEEALR:
CPWML o XPWML B L8 o b oy s =0 o] &8 BT 7 28 3 e 2K e Rk » AR EL i
(XCLK3) @8mA) | TTEMETE Ry XPWML TIAE - oscillator Ikt =02 SCAN JHELA 2 81
T B i HE Y B8 SRR AR o
& XTEST[0] FyreE ik
XPWML Falfir sk 24 M e R i R 3 i A -

RAIO TECHNOLOGY INC.
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4.6 B (9 WD)

B LW | U0 | W AW W
ooy | 1o | EEREEROPIs GEREMA
XSCL (8mA) g sk A (FER%(E) » I H B AN EREY pull-up EEfH -
XKIN[O] {h.EL% IIC master ffJ XSCL THEE -
couroy | o | POERHEEUSE GPOS GURIL Outpuy)
oon | @on) | SRR > 3 A 10 R open-drain OIS - B AR -
XKOUTI[0] t.E 7 IIC master HJ XSDA IHEE -
Ny || BSERERHESR GPIs GEIZMA)
e\ (TR » 3 FLELA Y66 pull-up T -
CKoUT[z1] | O | FESEERIEEERS: GPOS (BRI Outpuy
' (8mA) e A w5 = H A y 2T
BRAEBEB ORI 36 LA 10 L% open-drain MG + L2 R -

4.7 LCD Panel LVDS 4ME/FPD-Link (12 MIfir)

W &®B |0 Al i 3R BA
AVDD33 P | MEELIEE R A
AVSSIO P AL Hi
XTXOP A R4 ERS > LVDS 3% - Channel 0
XTXON A {Higsp &l - LVDS 5% - Channel 0
XTX1P A BG4 IEN » LVDS 3f%E - Channel 1
XTXIN A Bl EN > LVDS 3%E - Channel 1
XTX2P A {HEGLAERE > LVDS 3% - Channel 2
XTX2N A {EG4 AN > LVDS %8 - Channel 2
XTX3P A {HEGLATERE > LVDS 3l - Channel 3
XTX3N A A& > LVDS %% - Channel 3
XCKP A i TX AR » 1Bl > LVDS 247
XCKN A it TXHFAR - &l > LVDS #Efir

RAIO TECHNOLOGY INC.
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4.8 WK - EEEAGEE (6 WIL)

A 2R /O | M fir 3R B
Crystal By A/Clock 1 & A (#%.0aiFig-core clock)
Crystal Oscillator 28 E4F 10MHz ~ 156MHz -

XI | = XTEST[0] 3% A (KB AN - LML 245 A ERRY crystal EEESEA - Mt Rz E
(XCLK1) SRS orystal S - JEHFFT LU RABBTT HBRARENSS -
® XTEST[O] 3% o= dBArHs » BERMU 22 E RSN R 1 B3 A -
= OSC A% Fy 11.0592 MHz -
NG o Crystal B
PRI s N ER crystal EER&EH - T SLHIAL ERZ 3 2 SN crystal EjE -
EHEWARSR
XnRST I/OC | Fo 1 ik oo e sl A SRRV B SN - AN EE B ARSIV LML 00 B i D B 256

OSC HYIFHREHY -
v by
A7 pull down ZE[H

XTESTI[O] ' M E TR BE4E & JRIERE FIRY - (EARZERRIE b e S% S 12 2 GND -
0: fEEREE - E PSS PLL HFAI -
1. Z8% PLL » &4 5 BSRRiZ 8 oMEE XCLKL ~ XCLK2 ~ XCLK3 #j A °
i IR

XTEST[2:1] || 00 PRI
01: < SPI master Jifiz;%# (5F1E in-system-programming) -
1X: (RE -

4.9 EIREEREHY

R AR I/0 Ml fir 2R BH
LDO1_CAP12 =
LDO2 CAP12 | p | WEESELDOL
LDO3 CAP12 HPE LuF F[Hh
VDD33 P 'oveb
3.3V 10 &EJ5im A
VSS P GND
IO Cell/Core i z55
AVSSIO P Analog IO GND
HEEE 10 i
AVSS p Analog IO GND
FELE Core g

RAIO TECHNOLOGY INC.
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5. AC/DC %%
51 HAHEERF
# 51 RAEEHE
Parameter Symbol Value Unit
Supply Voltage Range Vop33 -0.3~40 \%
Input Voltage Range VIN -0.3 ~ Vbp33+0.3 \%
Operation Temperature Range Toprr -40 ~ 85 C
Power Dissipation Po <300 mw
Storage Temperature Tstorage -45 ~ 125 C
Soldering Temperature Tsolder 260 C

.

L BRAEEIEGIFEMR A - FHEAEHEAR R R SRRy o EHEEITIRRIEER - B R E4 | -

2. EtIEEG Ry DR - TR A\ B ATRE A S —(EIR KBRS - JH A B RABBTTHYEE il fe H

BRI R ) -
5.2 DC %&
* 5-2:DC BMRE
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 Istaby 30 mMA  Note 3
Suspend mode Isusp 10 MA  Note 3
Sleep Mode IsLp 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 |Vbpss = 3.3V, Note 1
Clock Period Jitter Tiit_period -2.5 25 %
Lock Time Trock 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
Vbp3z = 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) Fregxck 25 100 MHz |Vbpss= 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 Vi -0.3 0.8 \Y,
RAIO TECHNOLOGY INC. 23/230 www.raio.com.tw
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Parameter Symbol Min. [Typ. Max. Unit [Condition
Output High Voltage Vo 2.4 \%
Output Low Voltage VoL 0.4 \%
Pull up resistance Rpu 20 80 Kohm
Pull down resistance Rep 20 80 Kohm
Schmitt trigger low to high threshold Vit+ 15 2.1 \%
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 Vo 0.925 v |petween TxP and TxN.
(any adjustment on CCM
Output offset voltage Vem 1.125 (1.2 1.375 |V & CA should meet these
Output differential voltage [Vod| 0.25 10.325 |0.4 \% requirements)

A N N W W W S G U e

Z 1. {fif] Crystal Oscillator B Y254 BSNE
||
[
Co
X ——M\\— e xg
R, C, Ly
Typical: R1 = 500hm(25-1000hm), L1 =3.4mH, C1 =13fF, CO =2.8pF
2 2:
osC
PLL_Enable
PLL Clock Out

- Theck .

£F 3: Measured on tester with 8 bit MPU interface and without extra load.

IR S N W D W WV W O W W A W I W A W A W A W WA

RAIO TECHNOLOGY INC.
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6. RiREEEE
6.1 K

RAB8877 S+ EIHILIAE T BRI 3 PLL » 835 CPLL Z&4: CCLK f2{ft MPU 7 ~ BTE 5% ~ 4@[E5 (% -
X DMA SIEE(fER] s MPLL AllZEZE MCLK DUf{ft4: DRAM (/] ; SPLL AllE4: SCLK 2t LCD R
T TERFAR ©

6.1.1 Clock Scheme

i clk_osc
Xi

(xcﬁ

xclkd_i

clk_base m clk_cpll

xclkl_i

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

X
mclk_o’ mclk

clk_base

clk_base clk_mpll

sw_mcl

clk_mem

xclk2_i

(xclk2)

Sel_ExtClk

clk_base

clk_spll
. ]

sclk_o ’ sclk

clk_scan
|

xclk3_i

6-1
XTEST[O] #ZINERHY PLL S8 MEPAYIRFAR A ZE A2 EZATIFAR - 5 E XTEST[O] Fo{l e irfs of DUSEFE
CPLL » MPLL ~ SPLL FstZ 0RFAIK ~ SCIRASIRFAR - S sl AR AR © 30€ XTEST[0] Ky izl
5 XCLK1 ~ XCLK2 ~ XCLK3 10 Hilfiz Bt sk ~ SCIEASRAR « B FHm i ARAY A -

A0 s e PA T (kA
) 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 E&5E
h
Fir LML) 5] PFD ] Charge Pump || Vo) LE —-’EL“—D'—'T
FLLOIV_M J [ 2

L/{N+1)

6
A

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

HY PLL SEARARES > S A ] DUE B LU & fFds PLLDIVM ~ PLLDIVN ~ PLLDIVK - i tHFA A T

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

XCLK = 2xPLLDIVK
B i
i PLLDIVM:0or1
i.  PLLDIVN[5:0] : 1~63 (minimumz= 1)
iil. PLLDIVK[1:0]: CPLL & MPLL support 1/2/4/8. SPLL support 1/2/4/8/16/32/64/128
&t

1. FAFE PLL ZEREIG A RESLL PLL 248 -
2. f£ REG[05h] = REG[OAN] #fZekt% » PLL % 30us KA EMREz L -
3. A OSC JH Fin 81 PLLDIVM WVHFFE LU TR

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

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

i.e,

250MHz < Fvco < 500MHz
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6.2 =HE

6.2.1 /M EEENGR
RA8877 kT [EI25/NE 24 IR o] LIRS M EE B AR (KRB ENE) DAEERREIDAE - SN E B S E
%/ 256 OSC WHfREHE] - A gHiEdn] Bar AN EENGE -

1E[#FH RA8877 % » MPU JEX% S5 ERY status {725 bit [1]-operation mode status bit » S8 0] DUFEE
RA8877 & AT AR IEIRAE -

FNRST

s TUUUUUL 5 JUUUUUULIUULIL

256 clocks ——» ‘

Figure 6-3 : SMSEERIEHE AN 256 OSC BEH

[ Power ON ]

b4

Inhibit Mode

Check Statu
REG bit 1

Mormal Mode

h 4

[RASB?? operation]

Figure 6-4 : B4 - (£ RA8877 QS Status REG bit 1 fR&&
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7. Ei%mS
7.1 [ TE

RA8877 g fit i 51| = ¥% I /7 [ (ex. 8080/6800 Z 1|y MPU 7y ) B & 51| £ ¥ U 47 [ (ex. 1IC,
3-wire/4-wireSPI) -MPU 7 EAIFEH XPS[2:0] 57E » &8 B 25 B m] DU TR [E20 Y U7 20f ] RABBTT -
7 as PR IR RS 7 I o] DA BT 7R 22 A5 2) - FR I > MIPI DBI-2 type A JE{LU7AGS1 T #2504 6800 £ 511
MPU 7ME e

-

BRTELREBEFIYN AU TSN EFIEHEE & K 8-bit - HIfE MPU T & 16bit JRZ4LL » 415 MPU &
[ 5 16bit » HRFETFER 0TS RN Eh2RE LSB (XDB[7:0]) 8-bit » {HZ Memory Data Port (REG[04h]) 7%
Z2ERSN o & (i Memory Data Port (REG[04h]) #7{£250% .0 /A[EIE 2% host interface type bit (REG[01h],
bit[0]) #{£%E% » & host interface type bit (REG[01h], bit[0]) Ej{EEsz%E K 16-bits [ » Al Ba LR &=
JERE Ry 16bit T - E2 e (REG[O1h], bit[0]) %Ak 8bit T/ - AIRCTEAG &I RE R 8-bit -

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

XPS[2:0] | Host Mode

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

101 (serial host) 4-Wire SPI

11X (serial host) IIC

7 BN 3% E B 77 s 1Y )7 0% » 58— 20 fH1£ "Address Write” K¢ & & 7 &5 iz ki - T~ — 2 H i # “Data
Read/Write” (0457 » i Bt o] DURHE E AV ERHE 7 25 B RS E 2 A BGERL » SR MU &R
BIFIL 5 E S FE AL - EEFES b2 N g 58 iney R EEEREENEEZERE
Memory Data Port (REG[04h]) - Ef{FfirsibA & HEG AN - ERA M ERSER kg 58 -

WR R R— R E - o DA E R e AV B S s A S E RS A AN HIEC RS A bR &
ElEhyiERY -

711 EESHRBEA

1. 5 AE R ATE 7 e (i htbits 7-0 -
2. BAEFHRER -

7.1.2 EFESHE

1. 55 AR E {73 ikbits 7-0 -
2. EEEFEER
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EEEREA

RA8877 A i By 7 A ] LUERK B G E R R AL B+ -

1. ZBABEGERA L E TIERE °

2. REREGAYERE AR REG[SFh]~REG[62h] -

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

4. HITIEHES AER - S{EER % A Memory Data Port #3 & H &h 2 s g ik -

7.1.3

7.2 WHFER
7.2.1 WF FE e
8080 Ei 6800 %51y MPU 7 HIf#4R[E - 5525 1E 7-1 BfE 7-2 -

8080 MPU

RA8877

A0

A1-AT7IA1-A151
Decoder
I0RQ

DB[0-7)/DB([0-15) [~

-
RD | XnRD(XEN) 00x
“WR = XnWR(XRnW)
“Res B XnRST
WAIT [ XnWAIT
TINT [ XnINTR

XAO

XnCs

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

XPS[2:0]

B 7-1: 8080 MPU Interface

6800 MPU

RA8877

A0

Al1-A7/A1-A15¢
| Decoder
VMA]

XA0

XnCs

DB[0-7)/DB[0- 15|~

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

XPS[2:0] —‘

EN B XnRD(XEN) oix
RIW XNWR(XRNW)
“RES = XnRST
“WAIT [ XnWAIT
INT |- XnINTR
& 7-2 : 6800 MPU Interface
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7.2.2 W3 E4%E0w 1 h

N AR PP E 2 AEAERY 8080 Ed 6800 7 H

8080 — 8/16-bit Interface

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

+———— tcves >
V

XnWR, XnRD

N

—> t DH8 —
tpss—>
XDBI[7:0]
(Write)

<+— {accs <— tons —»|
XDB[7:0]
(Read)

&l:7-3 : 8080 Waveform

2 7-2:8080 MPU I/F Timing

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

RA8877

Character/Graphic TFT LCD Controller

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

tcyes Cycle time 50 -- ns
tew Strobe Pulse width 20 -- ns
taws Address setup time 0 -- ns
tame Address hold time 10 -- ns tc is one system clock period:
toss Data setup time 20 -- ns te = 1/5YS_CLK
toHe Data hold time 10 -- ns
taccs Data output access time 20 ns
tons Data output hold time 0 20 ns

HEE R AR E R R T - AIEAFISE XnWait 7548 SEPEIAREE - S IR AR R AR
5 {E ZSRIFARERA - AIERILA A XnWait By - I H 24 BB AR AT - AR & A & RRA

FADRESEERAVIB IV A - SRRV AN 2% 7-5 BifE 7-6 -

HH#1E XnCS, XnRD_EN, XnWR_RnW i1 F/NEEZ -
PR EL B G P2 MPU B RABBT7 o ML G0 E ¥ 35 /N Y 20em - 53 4h B R AT

BRI LUR D MPU Bl RABBT7 {8 Y45 - 4

XnCS,XnRD_EN,XnWR_RnW,XAO0 Fjfil F~10Kohm #$£F-&[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) B K
XnCS ] /| 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 BFIEEhG
7.3.1 3-Wire SPI
MPU RA8877
Kl
XPS[2]
XPS[1]
XPS[0]
ZCs XDB[4] (XnSCS)
SDA [ "| xDB[5] (XSSD)
SCcK XDB[7] (XSSCL)

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

RABB77THefit—(ESPITL/E (Slave) #%filE: - SPI ZHI& A BE5EELR (XnSCS) ~ S5 {HiEgFARER (XSSCL)
LIRS 5 R A 4R (XSSD) Frepkey - EXnSCS Z#fFlRf - XSSCL 2 EEZHES (Master)
Fs@sEhey > 28 XSSD HYEHE - (ERISPI T ey - B & kaysE —E (o tslfy MSB 2 Bits
A PAERE H AT EI R TR S IE RS AR BOSRRR AL TTE R AR - FE AV AETE T > XnSCS 2
IRE—EPRFHEREALDIRG - EREETR -

&SPl fEfEHIER R ARG (E7-9 - [B7-11) - SR EERr 2ot HERS SPI Y XSSD MM »
EH (Master) RIS AER - & SPI fEREEALTT/E BRI - 2 TsHrTE BRI
EFHRAB877 [y SPI {£J& (Slave) fZ&HI23RiE XSSCL HYHIEiE#H SDA {HiAZEF T (Master) 2]
walit © A2 HE7-8 ~ [E7-10 HYEH - XSSCL i K T/EHH# F50Mhz -
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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) SAVAR VARV 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

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 of

] 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
i >

|
|
|
/T
-1
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
B WWW

|
XDB[4](XnSCS)

| |
| |
| |
[

r

MsB LSB
o % ¥ @%@%
7Ns i !
I—l il |_ REG_DAT/ J
MEM_DAT
m FROM MPU TO RA8877 AO 0:COMMAND/STATUS 1:Data

WR# 0:WRITE, 1:READ

I:l FROM RA8877 TO MPU

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

I
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 e it 3-Wire SPI i Fr i -

t1 t2

XDB[4](XnSCS)

] 2 3 4 5i6 7 8 1 2 3 4 5 6 7
XDB[7] (XSCL)

“ A
XDB[5](XSDA) ‘\é@

XDB[4](XnSCS)

4

v
'S
v

XDB[7] (XSCL)

XDBI[5](XSDA)

B 7-12 : 3-Wire SPI I/F Waveform
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%= 7-4 : 3-wire SPI I/F Timing

Rating )
Symbol Parameter Unit Symbol
Min. Max.
t2 Cycle time 20 10000 | ns
CS setup time to rising _
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 B ns
Data hold time from
5 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
XPS[0]
ZCSs XDB[4](XnSCS)
sDl | XDB[5](XSSDO)
SDO "l XDB[6](XSSDI)
SCK XDB[7] (XSSCL)

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

4-wire SPI 41 3-wire SPI AL, - E—NEHVZERHESE - 1E3-wire SPI 41T » € [HHy XSSD
ESAREFERMESE HiCE (Slave)/ £ (Master) & HJBEE) - {£4-wire SPI 1A+ » XSSD {5571
REMLIE 73 /5 XSSDI B XSDO {355 - SDI /£ SPI master SEBVERII{L ; SDO HIZZHE SPI fi¢
J& (Slave) ImfVE R - BIRFAIRVERIE - 525 ET7-14 ~ [E&7-17 -

RAIO TECHNOLOGY INC. 36/230 WWww.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

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

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

|
| | |
| | |
| | |
| | |
1 1
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) \ /

XDB[4](XnSCS)

F———-—

%  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
| I
| |
XDB[4](XnSCS)

|
|
|
|
1

|
|
|
|
——

| |
| |
| |
LT

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

B 7-17 : Status Read on 4-Wire SPI-Bus
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PUNEE R A gl 4-Wire SP i A9 FE R -

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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% 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
MPU " RA8877
XPS[2]
XPS[1]
VDD XPS[0]
_:*o— XDB[5](XI2CA[5])
"_:‘o— XDB[4](XI2CA[4])
vbD VDD T XDBI3I(XI2CA[3))
1KQ~10KQ T ——1 xoB2I(XI2CA[2))
| XDB[1](XI2CA[1])
[
J N XDB[0](XI2CA[0])
\Y
SDA |¢—3 » XDB[6] (XSDA)
SCK T »  XDB[7] (XSCL)
g 1'_ 50pF
IICA[5:0]
BIT5 BIT4 BIT3 BIT2 BIT1 BITO
XIICA[5] | XIICA[4] | XICA[3] | XICA[2] | XICA[1] | XIICA[O]

7-19 : The MPU Interface Diagram of IIC
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IIC 7PEH XSSCL Ed XSSDA W ERHE B ATAER » AHATEER I1IC 411 < IC {HemAy Al 7E (L
T JE2fE IIC HySpecHEZENNLE (Slave) Infiril - 716 (T FRAB8771y IIC device ID - # [ 7k
1 {Efr7T/2A0 » AR FHIMEEL - A= 1 » (AFRHE NARAVEIH A EREE 0 EA0 =0 fia SHARRET -
FIC FEGHE LA EBARIMSB 6 izt (3:747bit) Bl RA8877(ydevice IDAH[E - RA8877HY IIC 14/E
(Slave) gR&EE -

RA8S77THECE L& (Device ID) ZErIF2={bAY » 8% & LD XIICA[5:0)/XDB[5:0] #K5¢[% - RA8877
Ha EEIER > Rk THRORAL - TRERREEL, - TEREA L HE T EREEA A - AR
= A0 K WR i JTATetE © P4l EsR i - 5525 @ 7-20 ~ [E7-23 -

4

=1y

START STOP
1. 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 7l

XDB[7J(XSSCL) | |
|

XDB[6](XSSDA)

_,
|
_

Q " : RE_DAT h

|
|
|
|
|
|
[

S P
- MEM_DAT -
LSEEY FROM MPU TO RAB877 AO 0:COMMAND/STATUS 1:Data
WR# 0:WRITE, 1:READ
|:| FROM RA8877 TO MPU

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

B 7-20 : Data Write on IIC-Bus

XDB[7](XSSCL)

|
|
|
|
4 B B B B B i
ﬂ L rec pat/ _ P

Ls
MEM_DAT
m FROM MPU TO RA8877 A0 0:COMMAND/STATUS 1:Data
WR# O:WRITE, 1:READ
I:l FROM RA8877 TO MPU

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

& 7-21 : Data Read on IIC-Bus
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o o] Lo s ]

S P
1

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

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

7-22 : CMD Write on IIC-Bus
START sToP

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

<
]
@

[————————--—

STUS_DAT

IZJ/
77
I_

7-23 : Status Read on |IC-Bus
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DURBEF B AR 1C o E B e R -

‘tl 112 13

o1

XDB[7](XSCL)

XDB[B](XSDA) —

t4 t5

v

' S
v
»

XDB[7] (XSCL)

XDB[6](XSDA)

7-24 : IIC 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
s falling edge of SCL 5 20 ns
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7.4 EREREAR

7.41 REFRESAIT (Opacity) AR (RGB)
8-bit MPU, 1bpp mode (monochrome data)

Order | Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 P, Ps Ps P, Ps P, P; Py
Pis | Pig | Piz | Pip | Piy | Py Py Pg
Pos | Pop | Poy | Py | Pig | Pig | Pi7 P16
P3 P3o P2o Pas P27 P26 P2s P24
Psg | Psg | Psy | Psg | Pss | Pas | P3ss | Psp
Pa7 | Pag | Pas | Pas | Pazg | Pap | Pa | Pao

o lwiN

gt Al AR BTE HYESRRIREER] - (ERILLDhRERTRE (Canvas) W/HECERL 8bpp (€ - i H HBERE
MPU $2Ug 8bits &k} - fEF AR GCERISERR - FEEH BTE GO iR hRER e R E S BURIE 4 -

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 Ro’ R¢® Re® | Go’ | Ge® | G¢® By’ B®

(21 [ 21 BN [¢V]
0
[
0
“o
0
“on
@
Ly
@
“o
@
@

o
us]
[
2
us]
[
]

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

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

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

OO (WIN|F-

16-bit MPU, 1bpp mode 1 (%R}

Order | Bitl5 | Bit14 | Bitl13 | Bit12 | Bit1l1 | Bitl10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 n/a n/a n/a n/a n/a n/a n/a n/a P, Pe Ps P, P3 P, P, Po
2 n/a n/a n/a n/a n/a n/a n/a n/a Pis P14 P13 P, Py P1o P Ps
3 n/a n/a n/a n/a n/a n/a n/a n/a Pos Py, P, P2o Pio Pis P17 P16
4 n/a n/a n/a n/a n/a n/a n/a n/a Pa; P30 ) Pog Py, P Pys P2y
5 n/a n/a n/a n/a n/a n/a n/a n/a P39 P33 P37 Pge P35 P34 P33 P3z
6 n/a n/a n/a n/a n/a n/a n/a n/a P47 P45 P45 P44 P43 P4z P41 P4o

gt iEfEThRe HEEHEGG BTE BYERIRIEINIREER] > (ERF L HSOE IR Ry 8bpp (€ - MfEE(EHE T HAERE
2 8bits B - REN LIFREHF ABORE VAR EREREOGRERRLL 8 - DULF AR  FHER
AGCIEERR - SRE IR IREN H s e AR R Bk -

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

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

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

OO |WIN(F-

gt iEfEThRe HERHEG BTE AV RIEDhREE A - (A 82 16bpp Sl - (H2FR T ECEEE G2 Ry 16bit 55 -
Hig EREEE TFHRE HREMEBREOTEREL 16 - DULSCEREGRER S ALER - £ROE AR
& > FEECIRR RN H i e R ERUR EmBE T E O -

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

Order | Bitl5 | 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 Ro’ Ro® Re® | G’ | Gof | G¢° Bo’ Bo®
2 n/a n/a n/a n/a n/a n/a n/a n/a R, R, R® | Gi7 | Gf | G° B,’ B,°
3 n/a n/a n/a n/a n/a n/a n/a n/a R,’ R,® R | GY | Gf | G B,’ B,°
4 n/a n/a n/a n/a n/a n/a n/a n/a Ry’ R R:® | G’ | Gsf | G5 B3’ B3®
5 n/a n/a n/a n/a n/a n/a n/a n/a R4’ R4® Ry | G | G | Gf° B.’ B.°
6 n/a n/a n/a n/a n/a n/a n/a n/a Rs’ Rs® Rs® | Gs’ | G® | Gs° Bs’ Bs®

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

Order | Bitl5 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
Rs/ R<? R Gs/ Gsb Gs® Bs’ Bs® Ra’ R.® RS ©F [ G B,/ B.S
R,’ R, R,5 Gy G, G, B,/ B.S Rs’ Re® R Ge/ Geb Gé By’ Be®
Ro’ Rg® Ro5 Go/ Gob Go® By’ Bob Rg’ Rg® Rg® Ge/ Ggb Gg® By’ Bg®
Ry’ R1® Ri,® G’ Gu® Gu® Bi’ | Bu® | Rio’ | Ri® | Rio® | Gio’ | Gic® | Gic® | Bao’ | Bac®

oA |WIN(F-

gt (HFH BB 16bpp ElGERHALL - Br T a e EE {5 £y 16bpp G151 - ERIE T8 B T /F e 51 Ry @G &R
LL2» DAMERRTE Ry B AGCIRAR o LB BE | E % R 2 7y 8bpp
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16-bit MPU, 16bpp mode (RGB 5:6:5)

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

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

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

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

OO~ [WIN|F

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

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

7.4.2 Input Data with opacity (aRGB)

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

RA8877 T H2fik OSD FERIHILIAE - NELAVEE(E 4096 forf [ efE 64 (i thfy - (B AN G
Fofn ERURINEAE - W HBEAZRS TR » o HERTRAZEHLLE -

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

olon? 1 0—100%, 1—-20/32,2-11/32,3-0

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

Order | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
1 Go7 G()6 Gos Go4 Bo7 506 Bos 504
2 (103 (102 (101 (loo Ro7 RO6 RO5 RO4
3 Gl7 Gle Gls Gl4 Bl7 816 Bls 814
4 (113 0,12 0,11 (110 Rl7 Rls R15 Rl4
5 Gy | G | G° | Gi* | Byl | B | B | Bo*
6 Otz3 Otz2 Otzl Otzo R27 R26 st R24
alaloutanl 1 0 —100%, 1 -30/32, 2 —28/32, 3 -26/32, 4 — 24/32, ... ..., 12 -8/32, 13 - 6/32, 14 — 4/32, 15 - 0.
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16-bit MPU, Index mode with opacity (alndex 2:6)

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

olo? 0,1 -11/32, 2 - 20/32, 3 — 100%

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

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

SDRAM iz A bank interleave J5 A AR HI{FEL/M 16/32/64/128/256/512 Mbit (1] single data rate
SDRAM - Tifigg e B BT #I4G LE B B 5y EE -

8.1.1 SDRAM %1k
SDRAM 1{FHE & 5 B BF G RS R VB WAL » FEVIIREE OGS S HEHiET—X - iEEdq 4
FEWREREH 2N » PR LB T

1. % SDRAM MEME » Bif743 5 REG[EOh] » fRIFE{FE3EF 1ILIEF bank number - row size Fi
column size &5 -

. 2% SDRAM AR 28 FM 5 AN {725 5 REG[ELh] TJDIEEE CAS L -

. %E SDRAM #7772 REG[E2h] - REG[E3H] YR - £E4EHT SDRAM il EfEHF fs 15.6us -

. %G SDRAM WHEILEHE - 8 E B {725 REG[E4h] bit-0 & 1 -

. 132 REG[EA4] bit-0 37 H 555788 1 058 1 BT Bk wI4a L -

ga b~ W N

8.1.2 SDRAM ###
SDR SDRAM EHk

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 &FI&EE

i A\ (B R 9 7 A S TR ARG P40 1bpp ~ 8bpp ~ 16bpp ~ 24bpp SR B B LLEEAE Bk -

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

Addr | Bitl5 | Bitl4 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
0000h R17 Rle R15 G17 Gle G15 Bl7 816 R07 Ros R05 Go7 G()6 Gos Bo7 B(;|6
0002h R37 Ras R35 G37 Ga6 G35 B37 836 R27 R26 RZS G27 GZG GZS BZ7 BZG
0004h R57 Rse R55 G57 Gse G55 857 Bss R47 R46 R45 G47 G46 G45 B47 B46
0006h R77 R76 R75 G77 G76 G75 B77 B76 R67 Res Res G57 Gse Ges Bs7 Bee
0008h Ro’ R¢® Rg® Gy’ Ggb Go® By’ Bo® Rs’ Rg® Re® | Gg’ | Gg® | Gg° Bg’ Bg®
OOOAh R117 Rill6 Rlls Gll7 (3116 (3115 BlO7 BlOS R107 Rl()6 R105 (3107 (3106 GlOS BlO7 BlOs
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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 | Bit1l | 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 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 (103 (102 (xol (100 Ro7 ROB R()5 R04 G07 GOB Gos G[)4 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

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

8.3 Color Palette RAM

Addr | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
OOOOh Ro7 R06 R05 Ro4 Go7 G()6 605 GOA Bo7 506 Bos Bo4
0002h R,7 R16 R® | R* | G/ | Gf | G° | G | By | B | Bs® | By
0004h | Ry R,5 RS2 | R* | G | Gf | G2 | G4 | B | Bf | B | B
0006h R37 R36 R35 R34 (337 (336 G35 G34 B37 B36 BSS B34
0008h R47 R46 R45 R44 G47 G46 GAS 644 B47 B46 B45 B44
OOOAh R57 Rse R55 R54 G57 G56 Gss 654 B57 B56 855 B54

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

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 41HE

RA8877 B %4 LCD 4 [HIELSMI SDRAM Y 4R E I » iy KSR B (B8 HiE fy 2048x2048 @ 24bpp TFT »
ifli 24 bits {17 RGB & H Y ZE I 24bpp (RGB 8:8:8) [fij RGB 3:3:2 Eil RGB 5:6:5 &k} @i £ 8/16bpp
% 24bpp #d -

10.1 LCD WiFFHE

DU Ry BB Ef Pk s [

VPW VND VDH VST

-2

_
A

_y
A
Y
A
Y

XVSYNC

woe [
XPDATA Ei _________ S W(TEY, -

e N

XHSYNC

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

10-1: Digital TFT Panel Timing
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10.2 FPD-Link (LCD LVDS /i) WFFiE

P& I BRI -
CKP \ J ! f
— Previous cycle —< Current cycle > Next —
Tx07y W by ) (XU ¥{po-1{{p7 X{ D6 ¥{pa {3 ¥{p2 ¥{ D1 X{ D0 K{D7+1]
DAy} K X T X{os-r)({p1s ({p15 X{p14 ¥(D13 {(p12 f{Ds ({ D8 {{D18+1]
Tx27y ) ¥ o { X{ ¥{p19-1{(p26 ¥({p25 }{D24 {{p22 ¥{D21 ¥{D20 (D19 }({D26+1
Tx3 ) 4 Y X Y { ¥{p27-1({p23 Y {17 (D16 }{{D11 (D10 ¥{ D5 X (D27 |({D23+1]
& 10-2
24-bpc GPU
FORMAT1 FORMAT2 (See Note A)
RO(LsB) DO D27
R1 D1 D5
R2 D2 DO
R3 D3 D1
R4 D4 D2 YOM —a——{e o0
R5 D6 D3 YOP [—& &
R6 D27 D4 o column
R7(msB) D5 D6 YIM [ G 100
GO(Lse) D7 D10 Y1P 2 &
G1 D8 D1 8| Caie &
G2 D9 D7 Y2M |8 100 VDS
G3 D12 D8 Yzp _E % Co::;gﬁer
G4 D13 D9 § g (8bpc, 24bpp)
G5 D14 D12 Y3M —m= £ 100
G6 D10 D13 Y3P | = E to row driver
G7(LsB) D11 D14
BO(LSB) D15 D16 CLKOUTM |—a—{a 100
B1 D18 D17 CLKOUTP — B
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
it 1 RZH24-bit LCD display FFZAi# Y3 LEXAGEEAGC T2 H MSB DETE 3 {HiLLSB »

AR aE A R R R R S /G LCD AR -
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+ Format 1 (VESA format): X EIERZEAILCD L ZHIE A > HEEICHIMSB H2EBY3 &

[

Current Cycle

] ]
VESA Format : \ / :
| |
TX0P | I
TX0N i
TX1P | I
TX1IN
| |
I I
TX2P
2 @O DD
| |
TX3P | I
TX3N

B 10-4

+ Format 2 (JEIDA format): ] -ER 20RIEE e 20k 2 6 LSB @3B Y3 (3% -

Current Cycle

JEIDA Format i \ / i
Y LY Y VUV
TXIN | |
el OO, . o . O
. @D @D DO

B 10-5
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11. Display IhgE

11.1 ¥f& (Color Bar) FEHIER
F¥46& (Color Bar) B HIE G R EEEHERT SDRAM (i - 5% REG[12h] bit5=1 » ] LI THEHRIE -

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(0xFF), 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(0xFF), B(0x00)
Line225~Line256 |«  R(0xFF), G(OxFF), B(OxFF)

(Repeat from Line 1)

| Last Line |
(640x480 Color Bar Example)

11-1: Color Bar Display Test

11.2 FHEF

(R E S LCD LA/ » ATBUE 8 3E(2% REG[14h] ~REG[1Fh]) « { f_E AT DASEE% 47 [E AT 4%
EE » FEACH T RIS RS (2% REG[20h] ~REG[29h]) F(AENBER [EHIEEE » sBRAEHY
EEX

11.21 REAENEGEEE
SDRAM o] LAt 7 sk BBl G - Hom KRBz st i A/ NRA - BRBIERAET: [E{5 /Ny 800x600 256 color
£ 16 Mbits SDRAM EAILIA 4 EGEEE (EGRE x BREE x BEOsE x EigE < SDRA
Mbytes) = % T E ZE G A/ - B2 AL R E EE AT E - KEEEH TFEREHRE (2%
REG[50h] ~REG[5Eh]) -
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11.2.2 BAEBEGZEGEEE
JE[E (canvas) EHENHEFEGEREE - AL AR ERELERIE  EERE (2%
REG[50h] ~REG[55h]) AFEHAEI R AN » I HaE TAFHE#IE (2% REG[56h] ~REG[5Eh]) 25 A
AV E Rk -

CVS_IMWTH _

CVSSA

(AWUL_X, AWUL_Y)

T

AW_HT

l Active Window

“——————— AWWTH —

Canvas image

B 11-2

11.2.3 FErFEEES
FEMGRE LCD #5 FAVERE S - TEER EEEERISRIZE - &SR -

v
' ~N N
Set Canvas start address and ‘ Set Memory Data Write Port ’
Canvas image width REGI[O‘”‘]

REG[50h] ~ REG[55h]

Write Image to

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

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

Set Main window start address and Set Main window color depth
Main window image width REG[10N] Bit [3:2]
REG[20h] ~ REG[25h]

Set Display Window v l
Set Main window upper-left corner Set panel’s timing parameter
REG[26h] ~ REG[29h] REG[12h] ~ REG[1Fh]

. Set Display ON/OFF
Start Display Image ‘ REG[12h] Bit[6] ’

B 11-3
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11.2.4 YPRFEEEBR
FTHREBEG T HBENEGEEER - FHEFTLEBRNRE L HEHEBE TS (2% REG[20h]
~REG[29h]) ZctIHlE (4 fE s -

(MISA) miw
\\\A(MWULX, MWULY)
o . 4 B
et Main window related registe
(HDWR)
to switch display image
l (VDHR)
" h (MISA) Q=——— MY
““““““ MWULX, MWULY
Set Main window start address | | " TT--- ->( :
REG[20h] ~ REG[23h] 4 N
& J
4 i N\
Set Main window image width
REG[24h] ~ REG[25h
[24h] ~ REG[25h] onsiy o v
. J Sso
¢ Toa (MWULX, MWULY)
e N S
Set Main window upper-left corner
REG[26h] ~ REG[29h]
& ¢ J
( ) (MISA) @ MIW
Set Main window color depth (MWULX, MWULY)
REG[10h] Bit [3:2]
& J
SDRAM
B 11-4

11.3 #HE (PIP) &

RAB877 fE L1 T LA R E & T & - HhE RS A SREREWNECR - HhERER I EAE
HEESZERERUN M AR ELAER TR EEGER - AREDE 1 BEDE 2 2EEBN PEETEHL
e —ERNEEPH 2 K L -

EPEGEIA/NAIE R E 745 REG[2Ah] ~ REG[3Bh] 84 REG[11h] &) - Erhd 1 BEE 2 4
B E RV {745 - fR4% REG[10h] Bit[4] #KEEfE REG [2Ah ~ 3Bh] 2& & 1 st 2 flegiv28y
MAEEE A EELDRE LA es e S P B B S8 - E P e NALRUG i BT K B2 4 &
o mHEMTERR 1 R -

£ &% REG[12h] Bit3 VDIR = 1 > PIP %5  [@IIEEE ~ U IRabR & 1 5 B25AE -
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11.3.1 FFE (PIP) HENHRE
—{EE T EEEN B A VER EE T EEGEBUE - SThEEGEE - ShEER XY EE -
EfhEE G XY BE - EhEREGEFE ST EHEEEHETEHESEY s - SPE 1 8HEFE 2

=5

REIEAIHERYVE 7S - I HAR#E REG[10h] Bit[4] #lK%4E REG [2Ah ~ 3Bh] EEH&E 1 BEETE 2
REHI2E -
s N s l
. Set PIP window Image
Set selec;cég[fi%tﬁieBiIZl or PIP2 Upper-Left corner X/Y coordination
REG[34h] ~ REG[37h]
- l J - l
(" ] ) (
Set select gg?oflrggéztlzml or PIP2 Set PIP window Width
REG[11h] Bit [3:0] REG[38h] ~ REG[39h]
- l J - l
(" ) (
Set PIP window Display . .
Upper-Left corner X/Y coordination geEtglzflgimrldngTgéghT
REG[2Ah] ~ REG[2Dh]
- l J \§ l
4 ) 4

Set PIP1/ PIP2 window
Enable / Disable
REG[10h] Bit 7/ Bit 6

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

|

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

B 11-5

RAIO TECHNOLOGY INC. 571230 WWww.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

(MIw)

(MISA)

N
N
~ .. (MWULX, MWULY)

N (HDWR)
N
AN
'\‘.(PWDULX, PWDULY)

Main window
(VDHR)

(PIW)
(PISA)
DISPLAY WINDOWS(PANEL)
/ ? E \ ’ ‘ PIP window

SDRAM

B 11-6

1132 H¥E (PIP) GEENIERETE (PIP) BGMIE
= E A HEOE PWDULX 8 PWDULY ZE A FIRYBURALE - A HEE PISA~PIW-PWIULX -
PWIULY "L H s h Bl G B - S8 7A S G fEaciRae TP eV E Gt » (72 v] DUR B Y S emt
BUNES T ETHIEG -
NEEYBIT R LA e Bl S R - E T S H] DS A T SR G BB A R
hEEE g -
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(MISA)

s (MWULX, MWULY)
N (HDWR)
.\‘
N N/ N
‘. (PWDULX, PWDULY) I~ ’
v l J
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 pedsasRat

RER sy BRas R T =UEE R - A2 A B BT - AR T RE G R HEFER T - e ThRe e
axat A Et 90° B 180° FElEl(g - EHE AR EIERY - R Ry e 1 S SRS AL 1] Se Y o HET)
REXBUESER AGLIEHS TR ez ERR (275 REG[02h] bit 2-1) » fE35% 5 [ai (i FREAS SE R e D AE R A
SERICHERS B 4

B TIRETRHV R /A S - SRS S FIERR AR IhRE - ML (E A R E BN © ST ERCBER A
R Hae E i fres (275 REG[02h] bit 2-1)  {E5804 7 {5 A B A 52 e o) RE TR A 52 el B 4 -
£ * & REG[12h] Bit3 VDIR =1 - PIP 1% ~ BIZHE - STl & 1l 5 Eh2EaE -

REG[02h] bit 2-1 $2L ¥ e ARYsCiERS /7 mdd] (R @EiE={EH)
00b: /£>4 #tk L>F (W4A(H)
0lb: H>7E & L5 (OKFENE)
10b: E>F A& 7E>4 (e 90 i H /KSEEiE)
11b: N> F #%& £>4 (A7E5EE 907)
fRiZ REG[12h] bit 3 (VDIR) wJgE& L HANAYECR
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Character/Graphic TFT LCD Controller

BB ARFE AT

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

E REG[02h]bit 2-1 £ 01b - FoRE ABHGERHEG EIZZZMRIE B2 - NILBURAYE GR g 2 /K- 5is -
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i REG[O2N]bit 2-1 4 10b + FR T AR ZOEHE 3] TR /2RI » PRI R B G 2 15 i 90°
TEKP R -
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Character/Graphic TFT LCD Controller

= If VDIR (REG[12h] bit 3) ==
#E REG[02h]bit 2-1 %5 00b - & B~ T &

/ up s

11-13

R E REG[02h]bit 2-1 & 01b - BUREN(G5FZ el 180°

i <

11-14
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a0 E REG[02h]bit 2-1 /5 10b - BURHYEIREHE (A1 75 i 90°

11-16
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12. $&fr] 4grE5 [ 2
12.1 fBE/E

RABB77 7L E EIMEETIAE - o] LI A & A3 MPU SEAVIETE TR K E_EEEEEE - &CH
[EIEAEEIAYE L REG[7Bh~7EN] - EE]/E= 1€ REG[77h~7Ah] - #5[EI/[EEH &1 REG[D2h~D4h] » 5%
“@ffs[El/E REG[76h] Bit5~4 £ 00h » f{&{EERERAMGEETIAE REG[76h]BIt7=1 - iEHE RA8B877 B & {LJEEl

RA8877

Character/Graphic TFT LCD Controller

FEMRESE - EEY > (EAE AT DUEESCE REG[76N]Bit6=1 HfEIHIEmAVEIE

2 BB TIERE (Active Window) A o

EEE B E LT

ellipse/circle
REG[7Bh~7Eh]

Set the center of a

N——

Set

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

the major and minor radiu

S

N—

A 4

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

A

condition

N N YN

Set draw ellipse/circle

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

——

I \ 4
N
Don't fill a ellipse/circle fill a ellipse/circle
REG[76h] bit6=0 REG[76h] bit6=1
J
\4 v
N
Start drawing ellipse/circle Start drawing ellipse/circle
REGI[76h] bit7=1 REG[76h] bit7=1
J

. .
minor radluq
. major radius

center

color

. o
mingr radius
1

imajor radius

center

color

RAIO TECHNOLOGY INC.
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RA8877

RAIO"™
Character/Graphic TFT LCD Controller
12.2 HhéR

RA8877 SR H4RINAE » (HHE FTLMEA AN MPU SIEHYIST N ESIERhERINEE -
4R AYIELL REG[7Bh~7Dh] - fisRey &AL HE{E REG[77h~7AN] - H4RAVEAE REG[D2h~D4h] »
REG[76h] Bit5~4 &y 0lb LUBEiE s - MEERVESRERELHUEE REG[76h] Bit[1:0] - fi&(EERELE DAE
REG[76h] Bit7 = 1 - RA8877 & {E Ik lE 4@t fEAyHhaR - SME—2Pry - (E R o DUEUERRIEN(F - IR

T GO 14 f5H -

U GRIIREHECE

==

A e

2 e ayE VB TAERES (Active Windows) [

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

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

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

Start drawing curve
REG[76h] bit7=1

REG[76h] bit7=1

Start drawing curve }

REG[D2h~D4h] ] [

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

[ Set the color ofacurve} [

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

12.3 5E®
RA8877 iZfEIp4@BIThRE » (HRE T LIERE T MPU EIEHVIETE T REREHIEE R « K3 R ELaar
H REG[68h~6Bh] » B 45H I E REG[6Ch~6Fh] » JEFEA (13 E REG[D2h~D4h] » FA& fE15 & ZéaHd
I E R REG[76h] Bit4=1 - Bit0=0 - i H #&E REG[76h] Bit7 = 1 > fliJEF RA8877 & (£ fE L-4& ¥
JERVHETE - BE#E—0HY - (H 5 n] USRI (U wH B /E REG[76h] Bit6 = 1 -

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

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

Don'’ t fill a square }

fill a square

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

[ [ |
[ [ |

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

Set draw asquare End point End point

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

12-3 : Geometric Pattern Drawing- Draw Rectangle

12.4 %3

RA8877 Ziz4pErig® » [EHF I LAEH/PER MPU FEEAZ 4R ELAG BIRTIIRE o &8 HERE 4R BOER 4GS
REG[68h~6Bh] » Eil&gEL%s sk REG[6Ch~6Fh] » 42 ELE (s REG[D2h~D4h] - /4% & REG[67h] Bitl = 0
FEE Ryt@BU4R B - I HERE REG[67N] Bit7 = 1 - JijE RA8877 & {rJicE (canvas) 4gHusyes -

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

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

Set draw aline
REG[67h] bit1=0

A 4
( )

Set end point of a line
REG[6Ch~6Fh]

A 4

\_ J
Start drawing line
REG[67h] bit7=1

s a N -

Set the color of aline Start point End poi
REG[D2h~D4h]
\_ J
| colo color

End point  Start point

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

RAB877 iR@H = » (EHFEFLUHEMH/VE MPU B ERGH =AY - QHRE=MPAE 1
REG[68h~6Bh] - & 2 REG[6Ch~6Fh] - B 3 REG[70h~73h] Edgfifs REG[D2h~D4h] » Ff (s e 4 B E

RA8877

Character/Graphic TFT LCD Controller

B =% REG[67h] Bitl = 1 ifi H {4 REG[67h] Bit7 = 1> jJ&# RA8877 ¥ &{TKE (canvas) [4g#i—

o HE—PHY > (EAE T =AU mAIENE REG[67h] Bit5 =1 -

2. =P Eh 1 B2 BE 3 DVEAE T/ERE (Active windows) -

G =PRI R AR

e N
Set point 1 of a triangle

REG[68h~6Ch]
. J

!

e A
Set point2 of a triangle
REG[6Dh~6fh]

- J

!

e N
Set point3 of a triangle

REG[70h~73h]
. J

v

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

- J

v

e N
Set draw atriangle

REG[67h] bit1=1
\§ J

I N y N
Don' t fill a triangle fill a triangle
REG[67h] bit5=0 REG[67h] bit5=1
Y, Y,
A 4
N N
Start drawing triangle Start drawing triangle
REGI[67h] bit7=1 REGI[67h] bit7=1
J J
. pointl pointl
point0 color point2  point0 color point2

12-5: Geometric Pattern Drawing- Draw Triangle
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Character/Graphic TFT LCD Controller

12.6 [EAER

RA8877 R4 HEIAIE - (A& A LAV E

1y MPU EHAZR GBI AR - &HEce BAER RS

B: REG[68h~6Ch] - 45 3% REG[6Dh~6Fh] » [Blfg5ETF £ il - & REG[77h~7Ah] » Effz REG[D2h~D4h] »

BRAREE
JEChE]_E A BRI AT >

B 1 (GEHURE X — EEAEREE X) WZEARRY (2*REiEE(major radius)+ 1)
(W5HCRE Y — FLABEE Y) KR
FEARRE LSS A REVVH FAE TAEWIRS (Active windows) ©

22

NG HE AR AR E!

(2*5g#H(minor radius) + 1)

‘e sUEIY BBl B AETE REG[76h] Bits~4 £ 11b » 3l H #(8E REG[76h] Bit7 = 1 » FiJEE RA8877 & fs
—3B1 o (A DR E T AE REG[76h] Bit6 = 1 -

REG[68h~6Ch]

[ Set start point of a circle square}

'

Vs

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

~N

|

[

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

v

Set
the major and minor radius
of a circle

-

REG[77h~7Ah] )

!

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

N

J/

v

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

~N

[

REG[76h] bit7=1

Start drawing circle squar } [Start drawing circle square}

Start point
¢ p

minor radlu
dIUS

color End polnt

Circle corner

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

\ 4

REG[76h] bit7=1

Start point

-

°

color End point

Circle corner

12-6 : Geometric Pattern Drawing- Draw Circle-Square
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Character/Graphic TFT LCD Controller

13. ESREm5[% (BTE)

RAB877 P 2D bR {Hin5 (% (BTE)  m LU SR (A yeR - £ 15 bR B tah & - LL e iR E
RA8877 Ny BTE tEfS o] LAFEF e - 2 v AL MPU (VARFT - (RIS (EEET 1 B2 s BTE AVIR(E
EALIRE -

FEGEH] BTE ThAe Z A1 - (A H B IE EHY BTE R - BIFMRIE LAVEIL - 35253 13-1 #jt ROP
iy BTE #:(F - [NIERIFREIRIIER] > NILH% 16 FOEHHEIE (ROP) - IS BE A Im i H #yim ] DL (it %
FRAY ROP 4% - &Egl & BTE DOREAVEMIHE(E - (EHZ n] LUEEIAFIAVIEM - 552 512 SEEIAVHRIL -

fEFE R LAGE A feds BTE ka7 EEERS -PEREESY BTE SR » 415 FEZEHL BTE AR A DAH
BTE_CTRLO (REG[90h]) Bit4 sl Z iR {725 (STSR) Bit3 {55 - Z5— 774 » (& 1] AR A AS
EAUERSTHET INTHE LR A PETFRE (725 5 REG[OCh] HEREHEACR - MEEAGERES £ INT# LA/HSE 52
MPU -

Z 13-1: BTE Operation Function

REBGT[gl?IF])%ri?;I?g: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?S?;]B;;[?A] Boolean Function Operation
0000b 0 ( Blackness)
0001b ~S0 - ~S1 or~ (S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b SO0 - ~S1
0101b ~S1
0110b S0nS1
0111b ~S0+~Slor~(SO-S1)
1000b S0 - S1
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )

22
1. £ ROP Ijjfg » SO: 25 O HYEfL - S1: AR 1 Y&} - D HAVIRHYE R »
2. For pattern fill functions, the source data indicates the pattern data -

B
W5 ROP TREREE fy Ch - AIVEE H i &k D=2[CJF 0 (&Rl (D=S0)
W5 ROP IhAEREE %y Eh » L H Al &k D=S0 + S1
W5 ROP hAEREE 5y 2h » L H ikt D= ~S0 - S1
W5 ROP ThRERLE Sy Ah » FEE H A&k D= 2SR 1 V&R (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 Bit11l 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 ¥ BTE it BEE
ROP SO/S1/D ] D% g i AT BT AL (it - FEREHE ROP THAERT » WIS 18 i SR HE HY /K T2 il L A0
e -
1. SO YA i B 722 2 REG [93h], REG[94h], REG[95h], REG[96h], REG[97h], REG[98h],
REG[99h], REG[9Ah], REG[9Bh], REG[9Ch]
2. S1 [N h-BT{755 £[9Dh], REG[9Eh], REG[9Fh], REG[AOh], REG[A1h] , REG[A2h],
REG[A3h], REG[A4h], REG[A5h], REG[A6h]

3. D ffrh- 2725 2 REG [A7h], REG[ASh], REG[A%h], REG[AAh], REG [ABh], REG[ACH],
REG[ADh], REG[AEh], REG[AFh], REG[BOh]

13.2 EEHEEECEE (Color Palette RAM)

RABS77 BT AT s - TR0 8 [ TAYEILRS (alpha blend) DAk - SUHZE | ERME
BT LSS 7 (real color) (251 13-1) [fi RABST7 JHIEI 2 51E 13-2 - (BHIEIENIE(L
SOE R RO ERE BT DIl E 13-3 fifRhE -

12 bit

R B
4 bit 4 bit 4 bit

64

B 13-1: Palette Ram Diagram
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MPU
Palette ram

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

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 #fE

13.3.1 EEYEHERIERY MPU BA
B{E MPU B AEREGECERE T ThaE r LIS & ¢t (ROP) AU » BTE 2 16 & ROP 1Y#:fE > EiE
5 BTE 534508 AR E HiVsS BaeS - EaEBEihEE -

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

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

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

13.3.5 &&& Chroma Key HERE
B (EEEREIEEN BTE EIBIE - 8X8/16X16 & ZEMEL: - [H2 & 2EtE (pattern) HVBHOE AT E

FRASEE (key color) - AIEEEEATE R A G H R - MO HECE/E BTE FrREE fFe - EEIAE
AV (ROP) H21E -

13.3.6 &5& Chroma Key Y MPU B A
E{EERE R E AR £ HmE] SDRAM &l - & H AR 0 (S0) BHRBHE R E (key
color) - A HiyimiEC iR AS BRRIE A &4 5 i - RHiEE (Key color) #iaiEff BTE B S tElifres - 4
IHREASCHREME (ROP) #2(E -

13.3.7 &4 Chroma Key WL gAML
SRR 77 ) 8 R T (e - AR H VB RHETE SDRAM _ER[EHIIEE - & AR E K 0 (S0)
ERRAsEE (key color) » AIIHAYImECIEAEE RN & #500 » TIRASE(E F]AE BTE OB - AUJAE
AR (ROP) #21F -

13.3.8 EEEK
TE (BRI R Pl A F B e BRI £y 8/16/24 bpp 2 EEEHE -
AIFERHOF R 17 > JI BTE BrEg# ARG > FIREAREEATROEFET -
AIFERHOFR F°0” » JI| BTE g R HFRENRECSROYFESEF -
W RBEFEGE - EACRER R0 - I B VOIS RAVAIBE RN S s -
£ e SRR RUAHIIRE » AIRIAE R FH (D5h~D7h) RufsAHEIE -
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13.3.9 EEREOPHEREER
E(ETHRE S SO TR A T AV B L EDRIEE R 8/16/24 bpp BBk - AR ERHIRZE 1" RI G H AT R IR
AscfEfed - IR CHECEEAT RO FEST - FRERNRE g by ROIU R AZRET > &
FORREAR RO FsT - ORTREWVWEEGE - EERIEERZE "0" IF > HAEEREENAE
AR -
22w SRR E REWIIRE - fiREEy R {74 (D5h~D7h) A H[EAHEIRVE -

13.3.10 eEHEHEERER
EERRE R ACR 0 (S0) BisE 1(S1) Bkl B R &% A BivsciEhg < S (BRI 2 AW
(B AT {5 - Picture fiz(ER Pixel 51 -
Picture 1#=C/2 453 BTE fRE @IHE B AMHER) alpha EHSHE - SEEERBEFSHEITEE -
Pixel 1502 Nt BTE fREIERN &G FE AR EY alpha BHHSEIE - S (AR S BUAL$ 1T S
BEREGHEALTTE -

AJE 0(SO)  : SDRAM
AE 1(S1)  : SDRAM
Hiy(D) :SDRAM

13.3.11 &EEZEHEN MPURA
EEEEIEREEACE 0 (S0) BlAJE 1 (S1) &bk A HE &% A BAVECLIERS - 22 Alpha Blending
HAMEE AT AL - Picture B Pixel =
Picture fH= 2557 BTE R @ISR = EAMENY alpha BHHSEIE » S (E E AR {Fesl i 155 -
Pixel =02 Hiil BTE REIEIRAEEGRZ EA R ER alpha BHZHE  EEEPENSEELCSHEEE
GEARGHEMTTE -
A 0(S0)  : MPU

#JE 1(S1) : SDRAM
HiJ(D) : SDRAM

RAIO TECHNOLOGY INC. 74/230 WWww.raio.com.tw



RAIO"

RA8877

Character/Graphic TFT LCD Controller

13.4 BTE FHGCEETA

TERZETR » BTE A LA @ BRAY 7 A S AR B H AYIm e s iBRS TR EL - T HHY EHE RS R B Y U4

RA8877

BTE

SDRAM

SO0_WTH
R

Source O start address —»

S0_X, S0_Y

S —

S1_WTH
R

Source 1 start address —»

S1 X,S1Y

S —

[ 1]

S
BTE Process
direction

BTE_WTH

Destination start address —|
DT_X,DT_Y —

BTE_HIG

——

-

/—H
[ 1]

—

13.5 BTE ZEHHR#EE (ChormaKey) b
1E BTE thiAEH RIS (2 (Chroma Key) 415 HEIAERTSE - BTE @ Lhisiakii 0 (S0) By St i 17 -
SR ZRHE IR S EE E AN T R AR - LUEROEHRUR -

FEACIR ELA Ry 256 tafif -

Source 0 red [L#w REG[D5h] Bit [7:5],
Source 0 green [L#E REG [D6h] Bit [7:5],
Source 0 blue EtL# REG [D7h] Bit [7:6]

FEACIR B Ry 65K (s >

Source 0 red [L# REG [D5h] Bit [7:3],
Source 0 green [L# REG [D6h] Bit [7:2],
Source 0 blue [L#Z REG [D7h] Bit [7:3]

FEACIR LA Ry 16.7M (Bl >

Source 0 red [L# REG[D5h] Bit [7:0],
Source 0 green [CL#EZ REG [D6h] Bit [7:0],
Source 0 blue [L#Z REG [D7h] Bit [7:0]

13-4 : Memory Access of BTE Function
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Character/Graphic TFT LCD Controller

13.6 BTE ZIhgEsfilt
13.6.1 &EEMREN BTERA
FEIhRE AT LA il MPU 25 A SDRAM HYZEE » 55 ARVEDRF A LAGE &M (ROP) #2/FIE A HAVECIEAG F -
BTE A 542{L 16 & ROP » H1 NE AT LIS HIZIE 0 (S0) w4 /HH MCU (MPU) f24t -

MCU RA8877
BTE

Source 0

il Destination

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

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

RAIO"

SERCGEETIREV AU R B A

l

Destination image width
register [ABh][ACh]

l

BTE Enable [90h]

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

Check STSR Bit[3]

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

| L |

B 13-6 : Flow Chart

13.6.2 EEYCHHRIERY BTE sCiEREESY

EEThRERF G 1T E RIS AR ARG ISR R = fa i HUEC IR A HAVIE IS - IS (B IF =T LUBC) MPU B

ke - TSRS EC IR A B HE B S -

RAIO TECHNOLOGY INC.

77/230
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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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Character/Graphic TFT LCD Controller

13.6.3 %&& Chroma Key Y MPU B A

BEThBE R MPU B RS AR AERIDIEE - FEOAE A] LIRS MPU 55 A SDRAM HYZRIE - —{HIE({ELIAE
WEBER - BTE SRR ERIFTA ERHE A KL -

1" BTE 53 A"DIRER[FIHYZ 4 Chroma Key iy MPU 55 A DhREfEa B EDRHES - 205 MPU 53 A&}
RAfE D (Chromakey) A R A SO &kl & ZHS - MRHSE (/2 #e% 2 E "BTE background Color* #f
et o BEERIHNEACR NS4l EF R P S EIE - &R BB O B ONEE - TE SR
Bk ERE —EHEE - SLERREWE AGERT - HohEiiE=URiRE T

A 4

Setting Destination Setting BTE ROP and
parameter REG[ATh]~[B0h] operation REG[91h] NO
BTE {width * height
A 4 A 4
Setting S0.0T BTE enable REG[0h]
color depth REG[92h]

y

Setting BTE width

REG [B1h] [B2h] Write REG[04h] END

v A 4

Setting BTE height
REG [B3h] [B4h]

Check STSR
write FIFO full 272

h 4

Setting Background Color
REG [D5h] ~[D7h]

Write Data

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

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

MCU RA8877
Source 0 BTE

@c - =

Destination

B 13-11: Hardware Data Flow

13.6.4 && Chroma Key HyECiRAEESR! (w/o ROP)
It ThaE AT AR SR — 5 E AL IR RS AR & IR SO R RS H V&I I H AR RS 1Y A2 th F LE Rk
FlHEL (Chroma Key) HIBRAE » EWEAHER - A5 EUGECIRRE HAVmIVE R - RS ERa i
MHEH & # BV EE - R CAYZESE “BTE background color” EffFgst « ACINREL H iyl & 250 iE
BE R - HEThRER AR SR AR B L0 T

+ 3
. Setting BTE Backgroung
Setting SO parameter END
REG[93h]~[9Ch] Color {transparency
color ) REG [D5h]~[D7h]

l l

Setting Destination

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

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

l l

Setting BTE width BTE enable
REG [B1h] [B2h] REG[90h]
| :
y

Check STSR
BIT[ 3] 72

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 &EE MR IENEIRE
BEIhRERT—+5 E Wi B A TS E 1 8X8/16X16 [E 2 - 1fii 8x8/16x16 {52y [E % /= FH L IAERT A4S T
et sLIEAR T o EEDIEET T LIAS S 16 LM (ROP) #24F - iE(EThEe o] ME—a E V@B INEE
BUEIRE - APURERIRAL L -

16
AN
8 - N
(—H :

I |

8 16 <
u
N §

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

m I~ Source 0
panaii — Source 1
BTE <":1
% Destination

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

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

13.6.6 &&& Chroma Key HIEREET
HETIRENS—H T 508 B i BB TS A 8X8/16X16 [BIZE » (H 2 {E A AE th] SRS TR 2 B3
fi# (Chroma key) AHEIREEAS H BUNHELAHE A - RILE BIHVBER R &2 A0 - MRH$EE (Chroma
key) #::%E REG[D5h]~[D7h] ®ifzsadh -

ﬁ 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

RAIO TECHNOLOGY INC. 84/230 WWww.raio.com.tw



RAIO" RA8877

Character/Graphic TFT LCD Controller

13.6.7 HEEEBEEFH MPURA

HETEE By MPU R BRI BT AGCIRRE T » (RE(ERFhAORE S 2 H & (bitmap) HYEK} - 468 BTE
THAE R LABERY 26 (i e A ARG ) - A5 e Ag Y bit £"1" R R AR 6 1R B EBIRERY bit £y 70" HI|
R RO o EEDAEREHE T ERECLRGERE R4 - BEET BTE NEZEEF MR IBE
Y B RIE AR SE RS o A PR B AR R BRI S EE - T 1TIVE IR N —E8EE
A F—EH B R E R HIEH G R MSB RIS LSB - 415 MPU JMEI#2E%7E £y 16bit
B - FBIE ROP (EEAANT T o] LAREEE By 15 %1 0 (YE—(r T » MPU 1\ E #55%7E £ 8bit - AR ROP AL
TEH DAREE Ry 7 %1 0 BYE—MLIT - 2R 0 BHEAZEE REG [92h] Bit[7:6] {EILINEER#SH -

SDRAM

Source 0

Mono bit map image MCU RA8877 Destination

[> E>BTE

Foreground color set blue.

Background color set yellow.

B 13-19 : Hardware Data Flow

Destination memory
start address register Seting;REstnation 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 NO
Destaintion X, position BTE Function [91h] BTE width * BTE high

Register [ADh]~[BOh]

| |

BTE width Register BTE Enable [90h]
[B1hB2n] Check Write STSR
l l Bit[3]
0
BTE Height [B3h][B4h] SET REG [04h]

I e

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

Li BTE width=25 ———>

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

MCU interface 8 bit

Color expansion BTE width = 25

ROP =7
[ [ |

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 i BTE width = 25

ROP =4
I I I

13-22 : Start bit Exapmle 2

B

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

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

D4 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 —p-LLL T IHEEE Lle— Not Expansion
Expansion u BTE High REG [5Ah]
EEEEEE [5Bh] setting

¢ BTE Width REG >

[58h] [59h] setting

13-23 : Color Expansion Data Diagram

13.6.8 &EAIEEEIE Chroma key HY MPU B A
iZ(# BTE #(F2gF MPU B AR GERE A aER  EEIFRNE SO ] 280y > FEE
bit Eitt s "1 mlEETRE > EERT bit Eilk 0" ApEH

MCU RA8877

Mono bit map image

Ola e

Foreground color set blue.

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

Destination memory - —_— y
start address register =oting Pestinatian heck Write FIFO full
[ATh] [A8h],[ASh].[AAR] Color Depth [92h]
NO
Destination image width BTE Function [91h] MPU write data
register [ABh] [ACh] l
NO
Destaintion X,Y position BTE Function [91h] BTE width * BTE high
Register [ADh]~[BOh]
BTE width Register BTE Enable [90h]
[BIIB2) Check Write STSR
BTE Height [B3h][B4h] SETREG [04h]
END

13-25: Flow Chart

13.6.9 E&EEHERVECERER
“Memory Copy with opacity” =] LR G AR 0 BRHEACH 1 BRI R A HAVECIER < ST A RE
&5~ Picture iz{8 Pixel 5\, - Picture U DI##E(F{E 8 bpp/16bpp/24bpp the Nl H 7t 2= [E A
BA—REEEWE (alpha level) » JEEEHIEFEE REG[BS] - Pixel = HAEHHERIEAAR 1 I
8bpp/16bpp 1 - (1% (E Pixel BAHEZHAVESE » 40K 1 f 16bpp g MEFEAY bit [15:12] ZiE
HAFE (alpha level)- FERAY bit Il 2 &R 2SR 1 F 8bpp 2B &2 bit [7:6] ZZEWE (alpha
level) » Bit [5:0]HIE#EHERS [FAaHE (palette color) HYEHE -

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

% 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
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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 SEEEHFER MPURA
“MPU Write with opacity” ThasiEea 7 20E 0 BLACR 1 Y& RN A HHVECIEAS - 2R 0 iYERHEE
MPU ##y MPU (MCU) » A 1 ZkHHIH SDRAM » HA AR Alpha blending #yf5i={ Picture £ Pixel
1 “Memory Copy with opacity” fH[A] -

Source 0 MCU RABS77

(ol iy = | o
T |9

Palette RAM

" Destination

B 13-31: Hardware Data Flow
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RAIO"

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

}

RA8877

Character/Graphic TFT LCD Controller

S1 image width i

register [A1h] [AZh] BTE width register
l [B1h][B2h]

S1 X position l

Register [A3h][Adh]

)

BTE Height [B3h)[B4h]

S1 Y position
Register [A5h][ABh]

'

)

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

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

:

}

BTE Function [91h]

.

Destination image width
register [ABh] [ACh]

BTE Enable [90h]

)

.

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

SET REG [04h]

Check Write FIFO full

MPU write data

Check write data == NO

bte width * bte high

Check STSR Bit [3]

( END

]

13-32: Flow Chart

[

13.6.11 GeRERCPAVECREREESR

“Memory Copy w/ Color Expansion” &kt SDRAM FEHUAYAE 0 (S0) Bt (bit-map) AL
¥seBE R W HE A SDRAM HIVECEAG T - AIREEER bit &1 AR G aT R a8 res
SOEMERE o AIREEER bit £y 0" AR G S R O Fasa ERVBAE - OB EEAIZH
REG[92h] ZEF: @ 2K 0 BRE &l R o] DUESE Ky 8bit/16bit - MG EEE &R R E Ry 8bit » FIJEE
ROP (start bit) A3 7E B HTH bit7~bit0 ZEFLEITT - MR B O E R T EF Ky 16bit - HJEE ROP (start
bit) 3% E(E P bitl5~bit0 A EHEIA{LTT -
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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

Fi BTE width=25 ——

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

SO0 color Depth = 256 color

Color expansion BTE width = 25

ROP =7
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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Character/Graphic TFT LCD Controller

13.6.12 SEEHEEEYE Chroma key HIETEREESL
“Memory Copy w/ Color Expansion and chroma key” &4t SDRAM :EEIAYZKIE 0 (S0) EEfse Gkl
(bit-map) B tEER - 1 HE A SDRAM HAYELIEAE T - AIRBEOER bit &*1” » R &g
PR S T PR EHVBRE - AIREEER bit £ 0" - AR & HrVEC R UL Ay E) - DUERL
BIHRRR -

SDRAM
Byte 0 Byte 1

o Source 0

LT
[

[n mEE
s mam
I
I

RA8877 ;
BTE

7, %
%

 sten &
(TR TTTY
LI}

Destination

Foreground Color : yellow

B 13-37 : Hardware Data Flow

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

Setting Foreground

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

color depth and alpha
blending REG[92h]

l

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE height
REG [B3h] [B4h]
END

L

B 13-38: Flow Chart

BTE enable REG[90h]
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Character/Graphic TFT LCD Controller

13.6.13 [EIREH
“Solid Fill BTE” @r#t4f BTE $5 & AV S S R AN - (B (RThAER s FEE N — (E i &
19 o MHE VBRI 1 BTE AR S (iifEest -

RA8877 Destination
BTE
B 13-39: Hardware Data Flow
Setting Destination l
parameter

REG[A7h]~[B0h]

|

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

|

Setting BTE width
REG [B1h] [B2h]

l

Setting BTE Foreground

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

Setting BTE height
REG [B3h] [B4h]

Setting BTE ROP and
operation REG[91h]

BTE enable REG[90h]

Check STSR
BIT[ 3] 77

B 13-40 : Flow Chart
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Character/Graphic TFT LCD Controller

14. 3CFHA
RABB77 5 =L L ACR:

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

Foreground [l
Background [}

FONT 12x24

B 14-1: Font Example

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

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

0-not full
Wirite Font Code

rite Font1 == 64

Y

B 14-2
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Character/Graphic TFT LCD Controller

14.1 WEFE

RA8877 [N 8x16,12x24,16x32 ASCII FHIF) ROM - i3 0] D285 F &R 5 (Y48 Faiig; AL ASCI DIFE T
o NEFHIT 1% ISO/IEC 8859-1/2/4/5 4RAHIEAE » HLAMsE & r] LUE#EFT & (5 REG[D2h~D4h] Eifr S
W17 23(REG[D5]~REGID7]) 5% E KB L FHVBEE o B AV AR il DA T IE:

Character Control
Register 0 [CCh]

Not full

Character Control =
Register 1 [CDh] Write Font Code

Foreground

[D2h]~[D4h] Not meet

Font Number mee

Background
[D5h]~[D7h]

}

TEXT MODE [03h]
Bit[2]

l END
SET REG [04h]

.

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

#F 14-1 FHr ISO/IEC 8859-1 = T Hy 4 H5 77 =\ > 1SO #Y & & & "International Organization for
Standardization” - ISO/IEC 8859-1 —f&#4ff / “Latin-1" - iZ247 1SO 5= H3KHY 8-bit S TEEATE—E 5y -
AL T FRIATE > $HEZ H OXAO-OXFF 4HiY - 3% 7o AR Rl U BR - EEl M /e nish ~ rdlEsR ~ Y iETe
50~ PEE  VREEREE - TRELMTEE  hOAFPEEERE - FEEE - ARPERE - UKE - BRI - B ArT - EAE -
B~ FES - eI T R MSEEEMEE  TEPEAEE - Rl - SUCFER A ET TR AIDAER 1SO /
IEC8859-1 - A » Bt FIRBUNLLI MR 258 » AT FLA BHaE - ENJE ~ BakPE il tkas -

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

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

\i‘\0123455?89.ﬂ.ECDEF

” oRcEs?”
[ TS[={T[ 1[Il
2 e ] * + —

OV~ 4

Aksllel=
o @ D —[=AlC
“hiwm (o [CY]
D2 v |

-
Q

c o [ST]|OT R [wn] e

< |- 2]}
@[ s e (=0~
IER =A== [ R

AU = | NS

3 |<
K[L
LI\
ki1
p HlH
'€ <|E |Z
TP EH PPl 28
R N EEREEER
B °123'Ja1'[_ }1D>>%1/§§46
*AIAAAAARCEREET|TT|T
> DINOOOOOX@UU[CUY|P[B
“lalalalalalalegcleléléleli|l|T]|T
" [0|Nn|0]0|0|0|6)+| g|u|a|t] iy | by
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Character/Graphic TFT LCD Controller

% 14-2 7 ISO/IEC 8859-2 #EAES T » ISO/IEC 8859-2 {7 #4## £ Latin-2 - 2% ISO/IEC 8859 8 fir T4
FILHEE 8y - iSRRG E AT AT DU N IBOMAY i RS HA 247 A0 sea@Minnsh ~ fE vl ~ ®HIEE
R TIEE ~ WA 5Eah ~ g e nasB A ERATRE - ZER 4Enn » 9455 - 1855 AL T sBt AT LAGER] ISO/IEC 8859-2 -

Besh - Bt EA R EPEEES o Q055 (BR T AR 24 -

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

| SISV e el oRIL QP bl
Ll T[T || 1] L[l folalw]
L | (%8 T D xR - |/
l01123141B6[7/8/9|: |: [<=[>|2
 @ABCDEFGH|I|JKLMNO|
IPQRISITIUNVIWXY|Z T\
°"lalblc|d|e|f|g/h|i] k|1 |mn|o
"lplglr|s|tialviwx|yiz|i|] |}~
LAl EEDSIE) [SISITIZ - |77
| lal [t |118] |.|3|s|t]Z] |z|Z
< IRIAAAAILCCICEEREE T ID]
> HINNIOOOOXRUOIUUNY|T|B
= |r|ajalala]l|e|c|eléleldleli|id]
" |d|n|i|6|o5|6]+| Faalilily| g
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Character/Graphic TFT LCD Controller
% 14-3 F ISO/IEC 8859-4 - ISO/IEC 8859-4 #i## B Latin-4 =& “North European” > T & ISO/IEC 8859

8-bit FITRIEHYERIUEN > » iE(E EBG(E ARV IE T, - MIEMRE « HI4EnisE - 12fg5esEM Sami - i)
BEF TSR T AERE ~ JLah ~ ShRIEE ~ (8RR ~ HITEE - IREGE - TR SUeniRE A R -

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

X\D123458?89.&ECDEF
| oevesasBomaeIEs
' TS = T[T Sl lolalw
1 [ l(slded [(D IR H- |7
0111234587189 |5 [<[|=[>]?
'@ABCDIEFIGH|I|J[KILMNO
*IPQRISITIUVWIXIY|Z| L[\ 1]]
"1~ |a|blc|dle|f|g|h|i]| j|k|]1{m|n|o
"Iplalr|s|tlulviwx|y|z|{] ] [} |~

‘| AR TILS| SIEGT|-|Z
| lal x| [3[1] ], [slelglt Dz
“AAAAAARETICEEEET|T|T
" IDINOKIOOOX@UO[UUUI0IB
“lalalalalalalei|cleleleleli|i|i
“|d|n|6(k|6|6|6|+|glulalalilalal
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RAIO" RA8877

% 14-4 2 1SO/IEC 8859-5 » ISO/IEC 8859-5 £ ISO/IEC 8859 8-bit FITEMEH LS « iS(HFTETHEY
PRORIIAIEE ~ FIARERHT - RERNT - ZEMAET S HTE -

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

‘| clovielalale oS Hd
"N TS T|] [ oA
R D) R . .|/
01234567189 < | |<[=[>]?
‘@ABICDIEFIGH|I|JKILMNO
TIPQRISTIUVWXY|Z LN 1[7—
"1~ |alblc|d|e|f|g|h|i] j|k|1|m|n|o
"Iplalr|s|thalviwlx|y|z| £ 13|~

| [EBLES|T|I I RK - [V
* | AIBBIIE% SKIIMHOII
“IPCTIVOX LY BBIb B[S
°|a|0|B|T || e[| 3 w1 K[J1]M|H|O|11
" Iplc|Tly|®|X | LY b bl b [3[0| 9
"INgeln(T|els| 11| ]k K8V
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Character/Graphic TFT LCD Controller

14.2 SMEFFRL ROM
RA8877 i FHSMEL &5 {5 ROM 411 DASH K [E A FE ISR 5 2o ny - or B8 4% - S (EThse @ A SR T
ROM » Sil/AE/EEHERNTFITMEE - RABB77 S HEMAIGEA GT21L16T1W, GT30L16U2W, GT30L24T3Y,
GT30L24M1Z, GT30L32S4W, GT20L24F6Y, GT21L24S1W - £ /\ SlHE ALy R[5 S A 5 o] DL $8 K [H]
A4 1616, 24x24, 32x32 BT AU/ NAHEEE FI 28 1 - SRR DDRERE 2 5E 25 = 16.3.1 -

1421 GT21L16TW

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

ggigggg BIG5 ASCII UNI-jpn JIS0208 | Latin Greek | Cyrillic | Arabic
Normal | V \Y \Y \Y \Y \Y \Y \Y
Arial \Y \Y \Y \Y \Y
Roman \ \
Bold \Y

*Arial & Roman is variable width.

14.2.2 GT30L16U2W

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

UNICODE ASCIl | Latin | Greek | Cyrillic Arabic GB2312 Special
Normal |V \% \% \% V \
Arial V V V V V
Roman V V
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 | BIG5 | UNICODE | ASCII
Normal | V \ \ \ \
Arial \
Roman
Bold

*Arial & Roman is variable width.

® Character height: x24
Allowed character sets & width:

GB2312 GB12345/GB18030 | BIG5 | UNICODE | ASCII
Normal | V V V \
Arial \Y/
Roman
Bold

*Arial & Roman is variable width.
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Character/Graphic TFT LCD Controller

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/Graphic TFT LCD Controller

® 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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Character/Graphic TFT LCD Controller

143 EAAEHRTY

{3 a] DL A" User-defined Characters” Bl a5 > IETHRE AT DA 2 (8x16/12x24/16x32 dots)
Bilg]Y (16X16/24X24/32X32 dots) - [EINAESH% 32,768 P8¢ 32,768 &P F » LT ITamiSHIE 21T
0000h~7FFFh - [ 4/ F4mtf#iE Al /2 8000h~FFFFh « & { H & AF7chs - B RA88T7 Eki RS [ £
4hEF SDRAM FITZEf] » I A F UM B TR R ERER - MF o E e MHATRE®
REG[D2h~D4h] #1375t REG[D5h~D7h] {728 EH -

14.3.1 CGRAM tH 8x16 FRIFJFEZ

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

( J ([ ] ( J

o ([ ] 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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Character/Graphic TFT LCD Controller

14.3.2 CGRAM T 16x16 FRIAJREE,

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1020h

address = 1020h address = 1040h
address = 1000h _, 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 H 12x24 FRIFJRER,

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

EXAMPLE :
FONT DATA
CGRAM_START_ADDR = 1000h
FONT DATA VALID NOT VALID
CHARACTER_CODE = 0001h
THEN FONT ADDR = 1030h HH
address = 1000h address = 1030h address = 1060h
Y A 4
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
0 0 0
0 0 0
0 0 0
0 0 0
Byte 42 Byte 43 Byte 42 Byte 43 Byte 42 Byte 43
Byte 44 | Byte 45 Byte 44 | Byte 45 Byte 44 | Byte 45 I I
Byte 46 Byte 47 Byte 46 Byte 47 Byte 46 Byte 47

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

B 14-6 : Font Array 12x24 in SDRAM
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14.3.4 CGRAM T 24x24 FRIFTRER,

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

CGRAM_START ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1048h

address = 1048h
address = 1000h

A 4 A 4

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

0 0 0

0 0 0

0 0 0

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

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

& 14-7 : Font Array 24x24 in SDRAM

1435 CGRAM 4 16x32 FRIFIRE,

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

CGRAM_START_ADDR = 1000h

CHARACTER_CODE = 0001h

THEN FONT ADDR = 1040h

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

FONT 16X32 format

B 14-8 : Font 16x32 Array in SDRAM
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14.3.6 CGRAM H 32x32 FRIATRE,

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

CGRAM_START ADDR = 1000h

CHARACTER_CODE = 8001h

THEN FONT ADDR = 1080h

address = 1080h

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

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

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

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

B 14-9 : Font 32x32 Array in SDRAM

14.3.7 B MPU #¥J#&{t CGRAM HIFHE

[ START ]

NO

Check Initial data number =

| REG[03h] = 00h |

l

| REG[5Eh] = 04h |

l

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

l |

Write Enable REG[04h]

END ]

YES

Check WFIFO full

WRITE FONT DATA |

Font data number : font byte number

ex: 8x16 font — Font data number = 16

B 14-10: Initial CGRAM from MPU
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Character/Graphic TFT LCD Controller

14.3.8  BARFIHE Serial Flash #1#&1E CGRAM W52

h 4

Check DMA idle
REG[BSh] bit 0

Set DMA destination address

REG [50h}~[53h]

h 4

Set Transfer Number REG

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

[CBhI~[Coh]

y

h 4

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

Serial flash control REG[B7h]

h 4

Serial flash clock REG [BBh]

h 4

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

y

START J

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

14-11 : Initial CGRAM from Serial Flash
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14.4 e 90 &

B il AE ARG MG EEIT - 1 RABBT7 SZHE L HElThAE - T Al LUEIF #1 i 90 & -

IEDORERYZE R B e & B f7-2s REG[CDh] Bit4 = 1> 554MEFRCE IEMERY VDIR (REG[12h] Bit3) > 7Zf% LCD

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

YDIR =0, normal scan

graphic write direction

e
-

A--T T .

Display RA

VDIR =1, vertical flip

graphic write direction

- -
- -
- -

— :\‘ 1 Panel display
direction ‘\:
¥ ——

(0. 0)

14-12: Rotation 90oCharacters

B A e R RllEiRs 8t 90 [ - ARG B EIRE AT -

Fiie]

=

B 14-13
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Character/Graphic TFT LCD Controller

14.5 RO EERR

RAB877 7&K (REG[CDh] Bit[3:0]) » SiEIHLIAE (REG[CDh] Bit6) - ifi H.iZ L ThAE AT AR #E ] -
B R UK B2 BH - R A BT

Horizontal x2
Vertlcal X2

14-14 : Enlargement and Transparent Characters
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14.6 HEHATT
RABB77 STRAE N F ARG » SCFIFIEMUBEHBI RN - I BAER A FRAEI TIEREB& B8R - /£
R > ER A FAEE B E TFRE e #ElRr - & HEHaE ~—17 - R EERTHS TE:

Ly i
Auto move Horizontal range :of active window

HiltiFHE- - > RAIO - - - - - - -p BilfEh{- !

B i

Vertical rang¢ of active window
1

BA{ERE] -

Active window

14-15 : Auto Line feed in Text Mode

14.7 o HE
RA8877 Z#ZF ¥ IR - EBEIETLEEHAEHES AP F A IR EIEE - KHZE
REG[CDhN] Bit7 = 1 » 53 AHYFI &40 N Y E PR
g2 EEAERTFRNNAEETA - FrHR IR R WA -

it

4

Non full-alignment

<«—— Full-alignment

Display RAM

B 14-16: Full-Alignment Function
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14.8 JHFE
RABBT77 Rt AT « —(EZ MR — (RS AR - IR E A 32X32 (R ME AR - Ml
R DB EERVE - B e L ESEER - BRI G8ie g - TR TREA
IRFEIAHBRIIAR o SRR R B s FE I NELR o] DA = ERY - U RN ST AT AR ARILE -
&£ 1: % REG[12h] Bit3 VDIR = 1 > PIP 5% ~ [@JZIIE - UG o 5 B 2EAE -

A2 2 1 R UE LR AR T EUR » PIP SR A BUR -

14.8.1 IIFHE
RN E T DR e P RPN o R E B EIIIRE B TIEREN - & XFEEAR » X5
&= 58 ZIE] T~ —E S F AN E - EREEAYIERRE L F A/ NE AR - &1FEe TIERERE
GES S HEEEREIE N 1T o TN DALMG R BB AR E - 32 14-5 B HHRIRVE (F 25l -

%% 14-5: Text Write Cursor Related Register Table

Register Name| Bit Num | Function Description Address
FLDR 4-0 Character Line Gap Setting Register DOh
F_CURXO0/1 | 7-0/4-0 | Text Cursor Horizontal Location 63h, 64h
F_CURYO0/1 | 7-0/4-0 | Text Cursor Vertical Location 65h, 66h
Text Mode Enable
ICR 2 0 : Graphic mode. 03h

1 : Text mode.
Text Cursor Enable

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

Cursor Attribute — Cursor Blinking
SRR ] PARR G AR E SR AR PR A PN - i f7a5 Ky GTCCR(REG[3Ch]) » POMEHITT Ry By
on(A] i) i off(R ] &) » POy ] DA RE = L HE T R A AT
Blink Time (sec) = BTCR[3Dh]x(1/Frame_Rate).

14-17 Ryl REpienapl T AL B R &R R — (85 AFHIRIE -

RAIO
RAPERHE e

AR

14-17: Cursor Blinking
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Character/Graphic TFT LCD Controller

TR M (Cursor Attribute — Cursor Height and Width)
X R INE = W DA A ALY - BRI S B Ay o R F5 2 CURHS
(REG[3Eh]) &1 CURVS (REG[3Fh]) - S EAE B A T2 nI e = - 1 e FE R T E
1BFEes  #F25E 14-18 « LR ST S B r R R RCRARE (REG[CDh] Bit3-~0) -
ERURThREM ey L I PR R T DAt By CURHS/CURVS 1~-32 B3 5 ERURIIRER &k 1
PR R B R o L S B R 14-18 B—{E/KPEERE 1 (IPIT - FHEEF
I NEA G T EE R E - BN DR 2 N EHYE 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
B R —

14-19 : Text Cursor Movement (without rotate)

1482 ERHE

IR AN Ry 32x32 2 » G ZE T 2-bit 4K - FRm DU 3% E (color 0~ color 1~ B &t ~ &
FOR ) > EFTEIPIFIET E 256 bytes (32x32x2/8) K/|\ - RABBTT f{it 4 & /7 n] (i - (i
FHFE T LASE R E A B Y R A BRI AT < 5540 BT B T % 4% GCHPO (REG[40h]), GCHP1
(REG[41h]), GCVPO (REG[42h]) &1 GCVP1 (REG[43h]) SERE] o MM FasivVER CHYRIE 1] U
FIEAE 0 (REG[44h]) ~ B 1 (REG[45N] )/ R th/ey S0 [m] - BAFYSEANRYER IR 2 & -
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£ BRI T U SR 8-bi t Hikt - (A E W) R LB IR TR S AE B T St BT AR Ee
TEZEIR A 256 (# 8bt AVER}  RAER ABIE TR Busy I H xnWait EH1#(EMAES > V&
EERIYE AEHIE 5 (8 S8R5 -

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

0 GCCO Color =~ P

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. xR st 8Es PWM Timer

RA8877 B A i{H16-bits { #igs - T EEs0M L EANRTIRETIRE (PWM) - 518iEs 0 BASLEAEAIIRE » #(E
MZEFEREREEREM L -

af#Es 0 Bl 1 Sy =[E—(E8-bit FHILEEES - BEET RSV o] DUE A ARA FAVERIRThRE (1, 1/2, 1/4
& 1/8)  F{lilE F BlE B HH 2% E HIPR AR RS AR 25 25 5 B AIRER SR » FRAR esr iR AR A2 Ho A R 8- Dit PR e (5 B e T 2K -
8-bitFF i #ras il A =1Lt AT URISER A 2K (5 FH CCLKERAE - S (EAHRARYEr 7252 PSCLR £ PMUXR-
sHBEs IR E Y e (TCNTBN) Rt #Es AL H T B Ga AR (E - STEEE MR SR E Y+
75 (TCMPBn) LLER - ELLEAH SR & HE#EAWIA{E - TCNTBn BITCMPBN 4R @YD A 7T DL R
EA T (RIS A 08y - A (BRI -

HHERTRETA S B N BET S - BT EET 0 I > AUES e Erg E L L SR CPU SHBRERE -
EETEESES] 0 I - TCNTBn {E& HEh#E A a8l L4 N —XAvEt# - 280 > ARG BESF L
s Es T eSOk te PCFGR AURHEEsERE(TT - AITCNTBN FEA gk At Bzt -

TCMPBn #{#HHAE PWM > T3 0] DUE G B s e b i s L AU 8 TCMPBn [k - REFRIAH
VT Byt B TCMPBN o] DA% PWM i H A BARERER (turn-on,turn-off time) ©

[ TCMPED I | TCNTED |

l l Dead Zone
. ;ﬂ ’ Genaralor
- Control
= Legich [
>
12 e
B-Bit i
| Brescaler :; :: [ Temeer | [ 7enter |
l ¢ PWM1
Clock o .
Divider ; Control 1
= Logic
% -

15-1: 16-bit PWM Timer Block Diagram

CCLE

FYYYw

YYY VY
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15.1 ETEESEAREE

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

TCMPn 1 X 0

TCNTn 3%3X2x1 DXZX']XIOX;O

- 1t 1

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

a = ; .

\1 ‘ \1 1 [

TOUTn ' ' i H :
: H : CJ command

[ status

B 15-2: Timer Operations

sH#28 B4 TCNTBn - TCNTn - TCMPBn EZTCMPn #7722 - (TCNTn £ TCMPn /{722 » TCNTn
AIDAECHHEEEUTCNTON 5.5]) » & N#E| 0 I > TCNTBn B2 TCMPBn gk A TCNTn £ TCMPn tf -
Fre BT EE o I H N BUER| 0 BErhErEEL -

15.2 HEESEEEE
PWM M2 BT SR EIIAE - BH5Y T —JURME TR R E — (A S A 188 - B (%
TEATHERE R 75 5 442 T BB « DLEE A 9T 105 PR B S e - (U2 E AP WM T Ao 38

SEREITEE R -

Write Write
TCNTBn = 100 TCNTBn =200

ronren 56— l n l | |
N

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

Interrupt | | | |

B 15-3: Example of Double Buffering Function
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15.3 ¥BMbEHEEs SR K T
EEEEAIDIAE 3 TR BEs NRE 0 AR - RICTEFfA 0 FEH s Z R H 55 TCNTn
B o TNIEIHYAS B B AT T
1) % A TCNTBn Ei TCMPBn {441
2) ERRIRFE KRS EHEmHAIT (N2 S ERRAEE)
3) HEHENETEER BRI T
WMRETEERHREIEIE > TCNTn et 5E 0 FEIE - WFRBEHNVEEE » IEE N RG>
AITCNTBn AYEEHHEA
=2
TE PWMn [ JEfire#ton/off > PWMn (st E & 5 R8(E » PRI GE A S e = A B aas T st Sess
TESFIARNLTT

K
it
il

15.4 EHE=SHVEME

AR

{50 | 110 140140320 60 |
5 8 1

15-4 : Example of a Timer Operation

15-4 SREALL N HZEBR:

1. PREHEEEIIAE © #E TCNTBn /160 (50+110) 81 TCMPBn /110 - e SAR LT (on/off) - 24tk
#E TCNTBn fy 80 B TCMPBNn [y 40 » DURE T —{EE (A -

2. EBCERSIANITT « SAHEAR - BENEEEL > TR SR BRI R g R T -

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

4. 'E TCNTn NEE| O HErgG#EAEN H TCNTBn Ry E Fast o /£ T clock ZE(F > TCNTn

R R H R (ras P EEk(E (TCNTBn) -

fErpETFERIFE (ISR) > TCNTBn 81 TCMPBn #5380 (20+60) E260 » Fy 7 F—RHVETE{EM -

‘2 TCNTn EAEBL TCMPn fHEAJE » PWMn #&H Low F| High -

& TCNTn TEuEE| 0 TCNTn & HTCNTBn AYfiEE - I B &k hly -

FEFERERER (ISR) - HENEEETETHEERELUR (ETH#ES -

‘2 TCNTn 81 TCMPn {EAH[EE - PWMn 2/ low Fhigh -

10. HIfE TCNTn T#E| 0 TCNTn A& EHIG HatBesgi=1k - A EBEEEEE T -

11. e E S TEFRIESE -

© © N o 0
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155 PREFEE (PWM)

\

—p

I__
v
\

] i
] 60 1
| ]

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

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

B 15-5: Example of PWM

PWM IHEERLAE A TCMPBN 5255 - PWM #8243 TCNTBn 7 » FEEREH PWM (& TCMPBn jjt
JE - ZIEEA PWM {H > FFZE/) TCMPBn {§ - ZGEE|(RA PWM {H - Z5E0 TCMPBn {5  H2L
RIS o A0S RAEREEGE - RN D RIE AR - SE4R 22 AE e T RIS R A OB BUE - iR
EH ISR B HAAIIE AT

15.6  #Z=HlE HAEAL

| !

i

1

1 1

1

| |

Inverter on ————— :
:

1

Initial State ! Period 1 ! Period 2

Inverter off

Timer Stop

15-6 : Inverter On/Off

NHEE BRI E PWM fES AR L (B SAR ALt HeRAR):

1. BARFEEVERL - ZMEPWM Eatis B - I HE e e TREOR s &= it -

2. J5FREaE AT PR IR ET BEs - W5 TCNTn < TCMPn Al {E Ry& &L > 4128 TCNTn >
TCMPn - Rl tH{E R (B AL -

PWMn &y PCFGR SARMLIT A PASCE S HMESA - 2SI ERSMINHY S A 25 38 S

15.7 JEEE4SR

JEEEA ST PWM FITEIEHIRE SR - S (EThas R R A B B RAPA Y A B A — (A R - 2 (e
72 A A o (B S B R A B RS B SE AR/ DAY - PWMO 246/ PWM GE% nPWMO AIZE PWM &l
SRESAH » AIARIEEAEELEE - Al PWMO Bl nPWMO ZAHEY PWMO_DZ B1 nPWMO_DZ - {fif . nPWMO
I NPWMO_DZ 2y PWML A - F N L EBESHYPEE R H |- » PWMO_DZ Eil nPWMO_DZ K& [EH% #5H
B -
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0 3
nFy A0 L]
Deadzone
Interyal > |‘7
Pi0_DE | —

rPYAMO_DZ U—| H

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

15.8 FEEFEH
PWM ZEETHAE A5 9 (E Fl (e B B EEEE) [ - Foral FIE:

D

d
|

B 15-8

- PWM #gtH A7 ON/OFF WHEHARE - BEFE(A) R AEEAE ON kR - EEAEOFF JREEE O -
2. JOFUEIART - ON HYEFREAD - HIE PWM SPEEEERV = (DIT)*A « #8asha > JfFTn] DUE L (o EEBAE
0~A-
FUHRRR Ry (R - &5 [ EES RGN eI - —RiS - GEFERIMAR R 4KHz~8KHz -

TSR E BRI ES - KSHPRREEAGELENE - FrllRFARRAE SRR - FE TRk
BRGER MO ES -

—ERAEGEAEE - PWM T EEHY T840 R 3IRTR:

OVDD
P
P+ % & Load

= -
P = £
O-vDD

& 15-9
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1. P=OFF / N=OFF : separate Load & power. {i i 28 5 82 1 1F SRl A B - AR P Aok T 2
BEE GRS LIFHERE -
2. PWMESEEA EEL &Rt REE - PWM+ $26i] 1E 8 B 200 - PWM-F2E & B A B~ 2 -
PR S ] BEARBEAI
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.

FALE > PWM+ B PWM -2 AHEY > A ATRE[EIRFHBRRY - (/2% @ %] power MOS HY{#HERSE -
B e ot B o] P TR P K B A AR BR RIS 1] > IR FTRE & A (Rl B IR - i AR DU TR

a. RIFHEBEEE IR
b. R e FREE) e~ gL AR - (HRAUA RIFHERV TR gL RRMAVEER -

FrEL PWM - %t B g0 8 e o DA_E 105 -

P+ | ] [ | L,

Puhd- ] | | [ .

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

1. HAL > PWM- & PWM+ fYRZHE -
2. TEVRARIESR VAW (E SN Fy OFF AVIREE - SRS A EAVEEE) Sais M - AIREFEE Lus ~ 4us »
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16. BY R RFEETT
16.1 BFEEN

PRASET IR N — NUR RS - ERHAVIHRE RN LB SIS T - FERIHSIF B RS LR
HITEREFAEDRPARC IR A TP RIRESES o WIRTESLDIRERERERIIEIE T - fEFIIR & B BT E S PP IR
HIREA IS e 2 ]TT > MR LT DU EFERESC NN L e Bes » PR RN REPR AR VRS B R B A
FAEAEMHFERVRPIRCIEAR T - PRIRBURTHRERAE S IR 12 5 < > 55U T

1. EXIT: Exit instruction (OOh/FFh) -- one byte instruction
2. NOP: NOP instruction (AAh) -- one byte instruction
3. EN4B: Enter 4-Byte mode instruction (B7h) -- one byte instruction
4. EXA4B: Exit 4-Byte mode instruction (E9Sh) -- 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
—ficdfE <

®  Exitinstruction (EXIT) — 00h | FFh | Undefined instructions
AEBEEAM2E > EXIT 155 TIRE 2Bk BEREURTIAE I F R HIRES 4/ M MPU -

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

® Enter 4-Byte mode instruction (EN4B) — B7h
NERZHAN 2% S (852 7% RA8STT NEIHYEE I et ¥HA M HYRPIECIERG LA 32 fireAYAr M IMEE Y
72 AT IR AT LA FAERORAYECIERS | ORI 128Mb) - [R5y RABB77 B[ H# gs s oM HRPRC AR Hfir
HETHRSAR By 24bit > R FHEAREC IR ARSI DR AL FE S 15 7€ - A =1E 774 7] ARkt 32bit (4-byte) firfibiE= -
BITHEL 4-byte 55 (EX4B) ~ BEAGEHEE - B -

®  Exit 4-Byte mode instruction (EX4B) — ESh
FEEHM2E > EX4B 5T LABE I ERPIECIEAG 4-byte ikl Bx[011E %] 3-bytes {irhh 5= - — BBkt
4-byte firibfE= - SHERPASCIBRS VIR &2 24-bit itk K/ -
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—frtaHiE S

® |oad repeat counter instruction (REPT) — 20h + param[0]
SHy—{E bye - IE{HS BT EEEEERE - 7P DINZ 55150 -
®  Fetch attribute instruction (ATTR) — 30h + param[0]
S8 R byte » JE (&5 S IR TAZ = b2l 28 DU AU R PORC IR A - SBVASE T
B bit [3:01;2 SPI FRRFRIFRE - 288 1] DRI 2 i IRokes e M E 1Y SPI IR - FHEL(EZ O

— Fcore
Foo= /(divisor +1)x 2

B bit [4] [CPOL, CPHA] ZA4EE R - 3UEE ‘0 2 0 sEE 1 2= 3 - THER 1 8z
B 3 -
B bit[5] EEF XnSFCS[1:0] ZEAENFH SRR foft 1 B = B AINFE(ICSH) » 3UEE 0 &y 4 {E 2480
Uk sCEE R 1 /& 8 [HARGHGHAK - THEX(EZ 8 i A &HFHK -
B bit[7:6] =AW E - ERIE bit 5% E 4 2R o 3E[E 012 3%E0 - 8~ 16 ~ 24 Z2iHH]
o THafE K 0 - WIRZZIHHIERZHRPIGCIRASHYE IS S HEF] 03h » EAhHYRAIAIES] 0Bh -
®  Status read instruction (STSR) — 10h + param[0]
SH Ry —{E byte - B {ES8UE FIAGEAUIRRRRY - & BIEHE N S THRARVE - AR S (EREHUE R s EE T -
® Command write instruction (CMDW) — 11h + param[0]
S8 R—(E byte - IE{ESEIRF & #; CMDW %5 A RA8877 rt -
® Dataread instruction (DATR) — 12h + param[0]
S Ry—{E byte - IL2EFORAYEEINTENME - WRERVEBTEIMERE - AItE > S WEET -
® Data write instruction (DATW) — 13h + param[Q]
S8 R —(E byte - IS EUFRAYE DATW E5AHIE -

AAtE<:

® Jump instruction (JUMP) — 80h + param[3] + param[2] + param[1] + param[0]
14 4 byte (9280 285 3~0 SHAPIAC AR 28-bits firkt &R #uk)2EaR param[3] f2{irkE[27:24]> param(2]
EAir4ik[23:16] - param[1] fir#ik[15:8] - param[0] /Zfirk[7:0] - FE#TTIZ » METE SR EBIEEERE S0
FEfLHL: -

® Decrement & Jump while not equal to zero (DJNZ) instruction — 81h + param[3] + param[2] +
param[1] + param[0]
H& dbyte 5% - 28 3~0 ZRPIGCIEAGHY 28-bits fir k&3 - #tyEEsR param[3] Z{i7kl[27:24] - param([2]
efir4ik[23:16] » param[1] fir#l:[15:8] - param[0] JZfir#ik[7:0] - WISRETHEEFERY O A MEfs S ry sk &2 H
AIFE S rtk+5 - S RITNEFS Bk g2 A 2 BPTE Erv it -

FERAMRE B - FITREURIIRE G £ RABBT7 f2AtHYRI(E SPI 7 ¥ - i1 0000h~0007h i 8 {E byte Wi/
J£"61h, 72h, 77h, 63h, 77h, 62h, 78h, 67h * - WIRIAPIECIRAG B LA G BV (L IL R &2 (0008h)
7 AR EPERE S /M MPU » RABBTT B[R Hgs e tAPTRCARAY{izkE 0008h FHIAETIES » WA
BE] EXIT 55 8RR E BAVIE <7 S AZEHIRESC RS MERHY MPU -
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Example of initial display contents in serial flash:
It will display color bar on a 320x240 TFT panel.

/I addr: 'n0000

617277 6377 6278 67 /D

AA /I NOP

3003 /I ATTR('h03)

AA /I NOP

E9 /I EX4B

AA /I NOP

20 06 /l REPT('h06)

/I addr: 'n0010

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

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

AA /I NOP

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

78

78

/l addr: 'h0030
/I Chip configuration

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

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

/I Enable color bar

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

/I hdwr

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

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

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

@0048

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

00 I Exit

PR

FItRETRINEE ~ IRFIREASERBURER « TR SCHA B IS AT R AT - B AFEAE R —EHRPTEC
fERE T - R HEREVRE S —EPIECREE T - ATEHRRRVE S B A S — (BRI IR R
o8] -
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16.2 SPI Master EJjT

RA8877 1£ SPI {Hig&klth » ZBhHE T DALLEIRF A BRI - SRFIREAR [SCK] $HERIR S Y& R & [ED
A ELEUEE » master @7 1F clock edge g & F A B AH B E R DAL slave 288 S ZHHIE R} - 7£ SPI A%
e {723 L > CPOL 1 CPHA A& 4 fEr]genvin e /7 =0 n] (L4 » 1ff master €2 slave 258 VVEE(EAEE—(
HEAR > R o

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

B 16-1

Transmitting data bytes

AR LRI 23 (% - SPI i o] A wia1t - Wi bR T B R &R A [SPIDR] E{FEes+ -
% A SPIDR IWERIEIE F2%5 AEA 16 (R FIFO #ifE 5 Write FIFO - &{E%F ARVE R g1 Write
FIFO fJ data byte - & SS_ACTIVE #z% 5 1 317 H FIFO “RZZ2/15% T » RA8877 i i 455 A Write FIFO
HIE kI G EEn%S Slave -

Receiving data bytes

PACE R BLEA B REEEIR E AR - BE X —FER e TR - NItHEEERAYER
HZAES 22 EAE] Write FIFO ot > iE @ 4= SPI s VEI(F - st /2 Eie 2= 38 By [FHF O g RafcE k) -

B GRS - BRUEIRVE R G i/ Read FIFO o - Read FIFO £ Write FIFO ZAHHKERY > 2 —(E%
L EA 16 {EZERY FIFO © FIFO A DIE [SPDR] 7 T8 E] -

FIFO Overrun
A2 Write FIFO 322 Read FIFO #B:2({# FH circular memories 2 fit—(E IR &0 A S0 EEE - & 1F FIFO
EEORIIERL T - R A FIFO WVEREESHEEENER - KH[SPDRIE 75 A Write FIFO 415 i&
fik Overflow HY5E » BLEMERERIISEER - AR SPI 7 EEERAY L & 2 5 P ARV E R - R
A FIFO V&) -

e IR [\ [ 1)
¥
F e [ A (%)

WP RP

W = FIFO Wiite Pointer
FP =FIFO Read Poirter

RP

B 16-2
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AR AR LI E Write $2E]1& - 752 [SS_ACTIVE] JE £ 0 - fitii 2 Read FIFO 2 Write FIFO
#H g EE - Read FIFO overruns AIRE & AU NI » £l SPI bus Rkl FIAE &kt b A
44 DAC - APFEEI BRI EIE R A] AgE 2% - 255 | Read FIFO overruns SZERHECHAY - 415 SPI {5
TR EIREBRAE R - T Read FIFO #75gh/2 R EZEAY » 515 HAT RFIFO RYERIEREHYIT7ARE dummy
read [y HEF R {Hi% transmitted [RLL 16 HEREL -

Ndummy _ reads = Ntransmitted _ bytes mod 16

£ WHEAE Read FIFO JZHZEAIEN T » (877 16 EERINE iR overwritten » [RIILFEEBAIL 16 &R}
ZRIVEERERE Read FIFO R &ZE0Y -

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, emtirgen, cpol, cpha}, nSS
low
REG_WR ('hB8, 8'h55); // TX
REG_WR ('hB8, 8'haa); // TX
REG_WR ('hB8, 8'h87); // TX
REG_WR ('hB8, 8'h78); // TX
wait (xintr);
REG_RD ('hBA, acc);
while (acc != 8'h84) begin
$display ("wait for FIFO empty ...");
REG_RD ('hBA, acc);
end
REG_WR (‘hBA, 8'h04); // clear interrupt flag
REG_RD ('hB8, 8'h55); // RX
REG_RD ('hB8, 8'haa); // RX
REG_RD ('hB8, 8'h87); // RX
REG_RD ('hB8, 8'h78); // RX
REG_WR ('hB9, 8'b0000_1111); // {1'b0, mask, nSS_sel, ss_active, ovfirgen, emtirgen, cpol, cpha}, nSS
high.
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16.3 ERFIHRIAECIRARIERIETT
RAB8877 A SPI master 71 » HLDhaE E 226 & T 5 S MV ERPIRCIRAG/ROM  SLEE Y A E A 4-BUS (Normal
Read) - 5-BUS (FAST Read) ~ Dual mode 0 ~ Dual mode 1 £ Mode 0/Mode 3 - G2 IEAS/ROM IHEE AT LA
oL AL DMA R ] - SRR MY PR PIEC IR AS/ROM fE(FHYE S 56 bitmap [E1E - RAB877
SCPE IRV SE T TR -SRI A F A R FOT - DMA BRAFRIMNIHYRPIEC RS FHUZ DMA (Direct
Memory Access) WY&} - B ZEEFERE - (EHE AT LIER DMA IIREURE R AP R L EBUR
sLiEfeH s EEHEEE A T2 MPU YR EE -

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

16-3 : RA8877 Serial Flash/ROM System

BRI AP IR AG/ROM HYSERUER S E » 5B 2% [Nk

£ 16-1: Read Command Code & Behavior Selection
REG [B7h] BIT[3:0] Read Command code
1x EEN S iE— 03h
000xb TESSEEURRE - PRI IS 2 RABSTT HIZ Rl A Ky xmiso FAIfL -
TEArHE B SR N TR B 22 I -
1x EH a5 S HE— 0Bh
010xb ByHUEEEEERE (fast read) - BLPORCIEAS 2 RABBTT (Y& HS A Ky xmiso FIfir -
R E RIS 8 (|22 -
1x SEH <% — 1Bh
1x0xb By RS > DI EE E RABSTT MYk A B xmiso JAIfT -
PSR A 16 {225 -
2x B ar<Hi5— 3Bh
xx10b PRPIEC SRS 2 RABBTT AR AT 2R3 sl A - Hofii AL s xmiso B xmosi -
Eﬁzﬁéﬁ%ﬂf’ﬁﬁﬁ 8 {i& %2 #35(mode 0) -
2x FEHER 5~ BBh
xx11b RA8877 Firtik-fim B & i A B Ry se =X HLSE A A il ARAI(Z 5 xmiso B2 xmosi -
TEfr BRI A 4 ([M2281 - (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

xsck  _IMMANMNIANA. _ AAAiananAnsnmnAnArananant_——

XMOSI W 03RO AdAr[2307 X
. Addr[31:0] | |
XMISO DO >< D1 >< D2 /

e 8T —sl— 24T/32T — 8T —sb—8T —»

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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i
i
i

e 8T e 24T/32T — e 8T —si 8T — :
XnsFcs | |
xsck | IUTMILIIL......... JUUUT AT
XMOSI W 0BR X Addr[2307 < Dummy | |

Addr [31:0]

XMISO (D0 (DT

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

XnSFCS | | |
XSCK UL ... JUUUUUUUU U e/

XMOSI W 3BR O Addr[23.0]7 )X Dummy D0

8T 24T/32T— e 8T — 4T 4T 4T 4T

Addr [31:0]

XMISO

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

If REG[B7h] Bit5 setting 1 , Then Addr

)

SFDI  ((BB)(B4)(B2(B0)
state will be 32T SFDO @@@@

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

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

3129

XSCij _____ AL UL U

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

16-8 : Dual — 1 Read (Reg need to modify)
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16.3.1  YMNERERFIFIT ROM
RA8877 &L B mINBF T ROM > ] DU % fl 7 e 88 ABE LIRS - 1ff RAB8T7 A& T T ROM
HRISELT T GT21L16TW/GT21H16T1IW, GT30L16U2W, GT30L24T3Y/GT30H24T3Y, GT30L24M1Z,
Bl GT30L32S4W/GT30H32S4W - iS4 7 16X16 - 24X24 ~ 32X32 BLRE T F T A °

YN TCHECiE S T 3 FEREI4REE /T, » 1 byte/2bytes/4bytes 4RSS =, o SREAAI T

lbyte Z= THE— ASCII code for all Character ROMs -

2~4bytes TTHE-41 GT30L24M1Z (1 GB18030 fy4RIE /=t -

2bytes FErHE+2bytes 25 (- HA# GT30L16U2W [ Uni-code ffE -
Bt eI R & K 2bytes -

TEfE RSN FTT ROM B - (I E e A% T R 4miSFE AN - MR S FA e B AV i 5 =X - 553k

S A

A w0 bdPE

A E R GT30L16U2W #i& 3 uni-code Tt fE % 555 2+% “ZFindex Table” &5 ROM Ky~ firtik
WIS FH &5 A UNI-CODE (5 Ch5#iE 5y 00A1h~33D5h 5 E76Ch~FFESh » i & —{EFF kA 4mfi5 il
C RSN 2bytes EITHE (high byte first) k2% %] “ZFindex table” izt &E - Tfirak « HAL
UNICODE 4t #il& N Fe M7 rehs o B EaFAIvsRiH - 55275 GT30L16U2W #ifgE -

Bl AR EHFE A GT30L16U2W il fi A UNI-CODE =T (00A2) - [K Ry H & & & 11
00A1h~33D5h 7 [t » ZR1% MPU WJEES AZEYMY 2 bytes DLfitZ25 | ZFindex table 45 RA8877 1 EEEY
Foofrik -

1st Byte 00h

2nd Byte A2h

3rd Byte 00h ZFindex MSB

4th Byte 01h ZFindex LSB

B 16-9: Uni-Code Zfindex

RA8877 HANIF 7T ROM HYIFAREE S B R {725 - 12 0] LR Al & m] DA B AT &4 ROM HY
RiFy » AR UR AR B0 E:
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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

SNERERFI R ROM

HMERERPAECIEAS/ROM ] DU AR Ry A8 AN A5k v] ATE BT AT (] DMA (Direct Memory Access)
fFHL - SRHIHRPIECIEAG/ROM B LUEE/E DMA ThEERY AR - MHLPIECIEAG/ROM ] #Ai By K B 71
B o VI IRAE/ROM's YA 248 20 EER SDRAM (YRS —20 - PP B AS/ROM B AS 24 T

8bpp data
Addr | Bitl5 | Bit14 | Bit13 | Bit12 | Bit1l | Bitl0 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h R17 R16 R]_s G]_7 (316 G]_5 Bl7 Blﬁ OOOOh Ro7 RoG R05 Go7 C‘Jo6 605 Bo7 Bo6
0003h | R4’ R4® Rs® Gy Gs® Gs° | Bs | Bs® | 0002h | R’ [ RE | R | Go7 | Gf | G5 | By | Bs®
0005h R57 R56 Rss Gs7 Gse 655 357 Bs6 0004h R47 R46 R45 G47 G46 G45 B47 B46
0007h R77 R76 R75 G77 (376 G75 B77 B76 0006h R57 Res Res Ge7 Gea Ges Bs7 Bse
0009h [ R¢’ R¢® Ro® Gy’ Gg® Go° | Bo’ | Bs® | 0008h | R’ | Re® | Re® | Go’ | Gg® | G¢° | Bg’ | Bs®
000Bh | Ry’ Ru® Ru® Gy’ Gu® Gu® | B’ | Bi® | 000Ah | Rio” | Ri® | Rio® | Gio” | Gic® | Gio® | Bio” | Bio®

16bpp data
Addr | Bitl15 | Bit14 | Bit13 | Bit12 | Bit1l | Bitl0 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h Ro7 R06 Ros Ro4 R03 Go7 GOG 605 OOOOh Go4 Go3 C‘Jo2 Bo7 B06 Bo5 Bo4 503
0003h [ Ri’ R1® R:° R R:® Gy’ | Gif | G° | 0002h | Go* | G2 | G2 | BaZ | Bi® | BiS | B | B:®
0005h Rz7 R26 st Rz4 R23 627 GZG GZS 0004h G24 G23 GZZ BZ7 BZG st BZ4 st
0007h R37 R36 R35 R34 R33 G37 G36 G35 0006h G34 G33 G32 B37 B36 B35 534 533
0009h [ RJ’ R.® RS R/ R Gs | G | GS | 0008h | G | G | G2 | Bs | B | BS | B | B
000Bh R57 Rse R55 R54 R53 G57 G56 G55 000Ah G54 G53 Gsz Bs7 856 Bss Bs4 853

24bpp data
Addr | Bitl15 | Bit14 | Bit13 | Bit12 | Bit1l | Bitl0 | Bit9 | Bit8 | Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
0001h | G¢ Ge® Go® Go* | G¢& G2 | Go' | G° [ 0000h | By | B | B& | Bi* | B | B | Bt | B
0003h | B/’ B,° B.° B, B, B2 | B:f | B:® [ 0002h | Ry | R | R® | Re* | R® | RZ | Rt [ Ry
0005h | Ry’ R:® R.° R.* R:® R2 | Ri: | R® | 0004h [ Gi7 | Gif [ G [ G* [ G [ G2 | Gt | G°
0007h | Gy Gy [ G* | G G2 | Gt [ G° [0006h | B | Bf | B | B | B | B2 | Bt | B
0009h | BJ’ Baf Bs® B3 B3 B2 | B | B [ 0008h | Ry | R® | R® | R#* | RA | R2 [ R [ RY
000Bh | Ry Rs® Rs® Rs* R3® R2 | Rs' | R® [ 000Ah [ G’ | Gf [ G [ G&* [ G [ G2 | Git [ GP°
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DMA $ {5 FH & o] DLPRER AT S B A A B R U RECIREE T - 72 RAB8BTT i DMA (yME— AR LS
SNEEERPARC IR AZ/ROM © %1t DMA HRIREEAERIEY 53 - linear f83(51 block f55K - & ] DIfe (]
BRI E SRR 8452 - 77 DMA 28 H BV 2 AE DR IR ARAY LIF R & N > U7 7A B —(E byte —(lE byte
AURFEDRE A NESERPIRC IR BS/ROM (X EEURECIEAE T - /£ DMA SERlfH k1% - RABBTT & th—{iE 4 T
DLFREE E 42 - RECEEAIRVIRSE - 3528 TYI=E -

16.3.3  GEEX THEELRRTIIMNILSER ROM
DMA linear =l FHTERFERFIEAPIEC IR ASHY CGRAM {#i%4s SDRAM » it T{F 1 Y el RS
JESE 8bpp » FEZHIE 16-11 -

Serial Flash SDRAM

16-11

16.3.4 [EHUEN THEFETCIEEEIYNT RS ER ROM

SRR E R LR A I L B W A X B &k SR B E A BLA/E DL Pixel R AR ACEA(T >
FHSE T HAERRALE!

Serial Flash SDRAM

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
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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 BT

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

XSCL = CCLK / (5*(Pre-scale + 2))
SR 415 XSCL & 100 KHz 3if . CCLK & 100 MHz » H[fi pre-scalar (REG[E5h] & REG[E6h]) #t/Ez
#y 200 - {£ Master B Slave EJHVERHEHZLEH XSCL ZR[EZHY - DL Bytes RyERfr - H{EE R} byte 2
8-bi » i XSDA bit # 5 ATEHER—{ XSCL - i F {4885 MSB Bi44148 » 7458 byte (2 Hif1H —
{i&l acknowledge bit &% - £{[ bit #R/ZAE XSCL Fy= B AL B E - [Nt XSDA HAEfE XSCL fRE izl
g8k > I H XSDA WEFE XSCL BB B2 e R gLy -

—{EREELHY NC i E SR 4 EErHIEH R
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
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#l1. % 1Byte EFFISE L

Enable 12CM Enable
REG[01h] Bit 2

'

Enable 12CM Interrupt
REG[0Bh] Bit 5

!

( )

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

}

Write slave address and wr bit to
Transmit Register

REG[E7h]

A J/

!

( )

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

A

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

Read Received acknowledge from slave
REG[EAh] Bit 7

Write Date to Transmit Register
REG[E7h]

- J/

!

( 7\

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

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

Finish

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

|
|
|
|
: MSB
|
|
|

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

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

A

Enable I2CM Enable
REG[01h] Bit 2

Wait for interrupt or
Transmitting in processing

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

Set prescale registers to specify XSCL rate

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

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

. J

'

( )

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

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

| 12CM Master Received Register
REG[ES8h]

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

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

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

16-20 : Waveform for Read 1 Byte Data from Slave
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17. B
SR O SO SRR TSRS RE R A S TR 460« DA T LSRR T (B 17-1
TRIEIEAAISEA EF RS - RABSTT AIRIESNF RS AR » TAUE KIN[4:0] PEEHE A -

RA8877 Column #

KOUTO

KOUT1

KOUT2

KOUT3

B 17-1: Key-Pad Application

17.1 SR FHEEREER
RAB877 A fmt % 23 A R B4 T

B2 7% 5x5 SRS AR

Key-Scan B o2 LAY fm it AR AR B AR ISR -

A SRR R R R

TR SR EIR

ERE: vI[EIRE 2 ([ eoR T 3 (EfR ((H)2 3 HsRaHR R REZ 907 HEF)
BIECIEEETS 0 NS

P 0 Ddp PR

o

KSCR E#B I MAREE fras - S (6 A 0 A T AR IRV R EIRAR  SOHUBENR A ~ BUBRARER -
HRERILHE - M R AIRIE T (B ] LIS B - £ KSCR2 bitl~0 4k HATHE MY EH -
PRI AT LUE 1 RE L KSDR 13 1% 25 -

&t : “Normal key” JZA1E ARG FE] Rk miE B Wb R Ry i i Te T TT By - “Long Key” RIZ{ERIZ AL
BRI T AR A Ry AR T HGAT R - JoeE "Normal Key" A &7 “Long Key”  ARFEFLLIEM L
FTEBAMEA -

% 17-1 /24E "Nnomal Key” " iGEL SRS FEfHATAIE - 7 T HITZ SIS & i F(£ KSDRO~2 - QISR H
1% Mz > AIFRIRHEEVESE "Long Key” - [IAHBHIEISER 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

Z 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

Wi NN & H = (E S #5FF KSDRO - KSDR1 1 KSDR2 = (¥ fras - JEEEIEEEFI =0
Bl SR B A B B R SRR A B o 1 B SR R o RS T YIBI
1EAE [EIRS RS2 T $EE 0x34, 0x00 and 0x22 » #F KSDRO~2 17 =041 T

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

DU_E Py s e e 2 /484 T

# 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 REG[FDh ~ FFh]
KSDR2

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

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

PRESHIRIFMIIAE (Key-Scan) » [ AT AL Ry AR &z ik RG:

1) Software check method: &% Key-scan HJREE(E (status) » ZRSEIEEWHF T -
2) Hardware check method: HJEiEHIE S HIZEWE T -
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EEnOE TETERE (INTEN bit[3]) £ 1 AREA S A ide Mipt &4 vl - M B4 - Key-scan
TEHRREEEE (bit[3] of INTF) k&R 1 fEaRERIREDTE > (EAEEE RIS R ORI T EmR R
2> BRILMRREA & 2 A4 TP -

BEAh - RABBT7 fEA B N S2% “Key-stroke wakeup " » X R ESE Mk % - (T(AT4% #E g3 &1 1] LU RABBTY
FHIEHR AP AEE © By 7 AR RIARESE 0 - MPU R DUEBERISTE A\ R finsh RABBTT HyTENE GEAL -

DL RV ETF este s e Az e T

1. WRRTA:

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

[
v

Execute Function

Clear KS status

Check REG[OCH] BECTCETEES

B3=1

Read Key Press Number
Read Key Code —

REG [FDh],

REG [FEh].

REG [FFh]

END

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

l

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

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

A 4

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

Other INT Functions

Read Key Press Number

! Read Key Code

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

é Execute Functions
s s 1

: | l

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

| i ISR Termination

17-3 : Key-Scan for Hardware Interrupt

17.2  [RE

Column# (KIN#)
co C1 C2 C3 C4

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

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

r3 | 30n | 31h @@ 34h

W 17-4

Row# (KOUT#)

AR 3 EZEE L 907 AT - Bl EEIRAT EEEE IR TR SRR T R o
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18. HEHI

RA8877 HARITEIRIEIRAE » —EE MRS > H—(ERAERE - FIbEREREAMIL A IR - (I
HFEREE AN 2 A Normal ~ Suspend - Standby - Sleep - {1 [HIFY F#e 7o i & AR a < -
£ RABBT7 it A BT - RAB8T7 1y LCD 1M EfF Al tHERSE - Rt A B BB - T Eiss 24 1
¥} LCD #&i4H 1t display off 5 power off #9Eh{E » LI LCD {11 -

18.1 —IRRE
18.1.1  FEEEES
& LHSTE CPLL ~ MPLL ~ SPLL 5% &V ET e {E o M AR PLL BHARERE » &6
PUE#EE 725 01h bit[7] 1541 PLL B RE &FRE -

18.2 HEIRRE
18.2.1  HREARAE
NHEUEEIRE - FrAIEAR GAREAK - siEREEAR - ) RRE =L -
#EAREIRAS A BT

I REH B SRR -

i EAREHENRE GUEEFE DFhbit[7] 5 1) -

iii. SDRAM & H#)# A power down 5= B FemlErsE= - M 2R fFEes EOh bit7 NEE (&
EOh bit [7] % 0 > HIfE RA8877 i A 4 & fE=HE » SDRAM & power down ; #2345 EOh bit 7
Ry 1 17 RA886 #: A BB} - SDRAM g A B Sl #rsi= - )

iv.  NETEERSHE AREIREIS (sleep state) -

V. ZERERCIE ARSI ARER R o

vi. Ul 4R CPLL Bk Ry OSC -

vii. 05 MPU 5 EEES S - AREE RAB877 {45l OSC 415 MPU I/F 251111 » 2 RA8877
AgiF1- 0SC -

viii. BEFAFTA PLL B8R (CPLL/SPLL/MPLL) -

ix.  [EHERRARREE (e power saving firyT @ i HFEARFHTE R 1 0 Sk a LU (R RA8877 L
BEANT HEEA -

2 EARBENESETNEART - T REEDREE RN RN -

(O FEEEHE R ERA T
i. #5H power saving state (3% DFh bit[7] as 0) -
i WIRAEREIRIE OSC #iis 1 1 » RIWVHZEEEE OSC -
ii. PR ZRHE RS OSC -
iv.  [E{EFTAHY PLL (CPLL/SPLL/MPLL) -
V. UHEFTA AR AR(GAER ~ SOIERSHFAR ~ FRRiEAR) &y PLL B
vi.  [RERRERREE 7 E5HY power saving bit 3 H % bit /5 0 -
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18.2.2 {RHRER
{EIRERAESS (suspend mode) T » 2G50 - SCIEBEISAR - IR HeisiR e - - I AL iR e
WeLTHAE] OSC B -
HEARIRISE AP BRI T

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

Vii.

viil.

T8 OSC FEHELE £ SDRAM Rl %
E H B S suspend mode -

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

H B LRI AR -

HEIVIH 2 I ARBLEC R AS R R PLL 8% OSC -
E BN ZERE 24 A -

{r¥F OSC AT -

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

{EFE A RS {7251 power saving bit i H 778 5 1> 5 (@ DURECR RA88TT TLAKHE A K E
o

‘&t . BARBRASEBEHERET - [EMREETHRERN R B2 -

[ AR R R T

i.
i.
iii.
iv.
V.

Vi.

#:Ed power saving state (3% DFh bit[7] as 0) -

WIRAERIRIEZ OSC = 11T » HIVHEZEEEE OSC -

VA 245k £ OSC -

[E{8Ffr#AHY PLL (CPLL/SPLL/MPLL) -

VRAFTA AR CGREEIFAR ~ SCIRASIEAR - fRREIFAR) K PLL BEAR -
(i F & i IREE T £ 2519 power saving bit 3 H 1% bit 8% 0 -

18.2.3 Standby Mode
#EA standby 1% - ZEEFAREUT SR AR & 7 1L - SCiRasieAk A &4 MPLL clock 2 -
#EA standby HEEERAIT

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

Vil.

viil.

SE A BNy standby R -

HEABEBEAEE DFh bit[7] as 1) -

NEFERS#E A standby 5

EERETT IR o

VI 245k £ OSC - 3l H 4R R ASIFAZ (i MPLL clock $24t -

{RFF OSC #fT -

HeFFFTARY PLL fEENEARRELAEERZR IR -

R E R A RS T {7251 power saving bit W H S #7885y 1 > iS5 (E DUECR RABBTT TLASHE A K E
B -

‘& EAREEELEERNEET (B TREEHRER R 2 -
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[ AR R R0 T
i. #FF power saving state (% DFh bit[7] as 0) -
i, DA RS ARE TR AR Ry PLL HREA ©
ii. (AR ARRRET (7251 power saving bit 3fi FL %4 bit 85 0 -

18.3 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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10. i fF s
11 RA8877 iy E#%eti /M F2 4 P HVEH - SRliEE 2 5% 19-1 - T RABST7 H{F stV H /2 A a1t
FHALHECHY - RABBT7 & —{E/RREE (7 2R BLET TS S W1 es o IRAEHE 17 28 7] DUZ IR RE B B B A B HY
B ARG EMERER - ST Fas (T UER “Command Write” 81 “Data Write” #EJHAFEHIEE A
SYHITHEE - “Command Write” 5 E# 72zl (register number) » 2% “Data Write” JEHAGFEA] LU &R
BAYFEST - EEHEIUEEN S Fas &Ry - EERAE S X “Command Write” ] » ZR1& FE {5 H]
“Data read” #EHAZAEEEVE R - “Command Write” % EEfresfirilh » “Data Read” HIEHEHEFER! -

% 19-1: Host Cycle Type

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

NESHEEE SR AL - EHEEFa R LT E Y e AR AL - BRI FESRZ B R 8-bit 0 5

B E B (T DIRE TS T e SR ARy R A P (E B 1
(RO: Read only, WO: Write only, RW: Read-able and Write-able)

19.1 IRREETF=s

Status Register (STSR)
Bit Description Default Access

s fERE Write FIFO full

0: =C[BHE Write FIFO 44 full

7 1: EC1EEE Write FIFO A full - 0 RO

HEFLIER Write FIFO A full BYfER T~ » MPU A B[P T —

g2 -

F iR A Write FIFO empty

0: =CIEHE Write FIFO j87H empty o

6 1. = [E#E Write FIFO A empty © 1 RO
= E0IEAS Write FIFO & empty B » MPU B LUES A 8bpp &k} 64

{lél{5: 25 16bpp &k} 32 {iil {5 225 24bpp &L 16 {EEE -

F{EiEC B A& Read FIFO full

0: ZEH Read FIFO 4% full -

5 1: 3 1EHE Read FIFO A& full - 0 RO

&E0iEAS Read FIFO JZ full B - MPU ] DIGEHY 8bpp &k} 64 {5

#2¢ 16bpp &} 32 il {§Z 5 24bpp Fi} 8 {EE5Z -
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Bit Description Default Access
F TSRS Read FIFO empty
4 0: :1&8 Read FIFO ;47 empty - 1 RO

1: L1848 Read FIFO & empty °

Core task is busy (fontwr_busy)

IETEASE Ry T SRR A% L T BR TR

BTE ~ #{n[5[% - DMA ~ S ASEZE A -

0: EBEREHE -

10 BRI -

EEHE VOB E P R E0E E R EHRR SR - DETE S
Tl RA88T7 2 EHE -

& : BTE ~ {52 - DMA 0] Dl & H IR R S HIRE4AAL T © T
FECFRAZUT - QISR & F OO e ~ 17RETRE ~ SoTile
AISt e ~ B R OB/ E YR EAT - B HERE core_busy
(fontwr_busy) Z{& bit & 0 -

SDRAM ready for access

0: SDRAM 74 E T w7 HY -

2 1: SDRAM EL4LH] DL {FEL - 0 RO
TSR T EENTTHNREE 2R > {5 &2 H50EE sdr_initdone”
fiLTeh 1o

Operation mode status
0: Normal #&{E -

1: Inhibit #&/E -

L | inhibit #/E: RABST7 NERIE{EME(TI M E e EpIE R | O RO
AT HEEAET -

FEAEGFEES TS 4R T 1 HE PLL BRAR#HE IR - FrliE
{i& bit 21 REG([DFh]bit[7]) 74 — BRI 7 -

Interrupt pin state
0 | o ghmEs: - 0 RO
10 A EnEsL -

Note : “RO” means read only.
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RAIO"

19.2 IC 4HREETFSS

REG[00h] Software Reset Register (SRR)

Bit

Description

Default

Access

7-5

LVDS Common mode voltage control bits

TEFAREE R I e G e E TR (E » (AT LI A CCM
BEEE) - EEE S deault EAHI DS LVDS 9 Common
BEBRAAZIE - i {58 = mT DA i 5 HUE (818 (7 23 AR A EAE & Y
B -

CCM YT Ky 0.05V » e RAHAIMERI Ry 7 - 3% CCM M {EZE K
TEIE Common ZEERA{FR 2 E - [T Common =Y B B R 7 18 Ky
(XTXP+XTXN)/2

06h

RW

4-2

LVDS Driver output current control bits

TEFAREE R » W Fas g e THRE - BERE LIS A CA
BHEHRE) @ EEEZE deault EHEILUSS LVDS HYZE)EEE
HIRSIE - 7 HL(E & m] DU B s HUE (B 7 25 RS EAE e Y E. -
CA HIfATRE By 0.32mA » S RAEIIE RIS 7 - 5% CARYEHIVE R

TEEmL AR > W EEEENER R /£ 1000hm T
IXTXP-XTXNI|fyEEEE(H -

05h

RwW

LVDS Tx pre-emphasis Enable
A5 {8 bit #Zf8 F1E R PEEERY # > LURV BER (bit error rate)fg -

AL
0: T\Eb

1 2EE

RwW

Software Reset

0: Normal #&{E -

1: Software Reset -

Software Reset H&EENEIIRER - £ FaEE N EHE
BREY © AT DART A WEEAYE (7 28 7] LA EAR B HII4AE - (EHEE
A 1 E R E DU E A = R SE AR

2 : j=(E bit £f reset SENIL & HEN A -

WO

Warning condition flag

0: HFELES -

1 BEEL -

BRI & N5 fa & REG[E4h] bit 3 -

RO

REG[01h] Chip Configuration Register (CCR)

Bit

Description

Default

Access

Reconfigure PLL frequency
$iE i bit 551" AT AR E PLL #7% -
27
a. B{EAFEEN PLL AHRIZ2% - PLL BHARA & 15 Lo -
%LM\’EE KFiE i bit 3% 7E Fs 1 » PLL BARA Eroicse

{5

RW
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Bit Description Default Access

b. (EAE T LEER(EE)EE bit DIAIE 2408 & E VIR E]
PLL B#AIk - "1"FoR PLL BpARCAS AL H D) -

Mask XnWAIT on XnCS deassert

0: No mask

XnNWAIT RimfE XnCS assert /deassert fYEF T @ RIEANEE
TURRAY XnWAIT & 457 assert - i H IEIF A REZ T — (&858
o 215 MPU RS HEIIUEE XnWAIT SyEEEALNF - EiERE
HHALLIER RABBTT 52 RS » ARIEE(E & e % dimsh) XnWAIT 1Y
7 0 A HAE XnWAIT By s B (LA BT N —RAVFAL

1: Mask

& XnCS Yrshg @] XnWAIT & » Rt MPU (] LA
73 XnWAIT 2 E BhHYE R EE] -

Key-Scan Enable/Disable

5 0: Z&gE . 0 RW

>~HE

1 BHEE -

4-3 | Reserved 11b RO

IIC master Interface Enable/Disable

0: ZEgE (GPIO function) -

1: #&E (1IC master function) -

IIC master Eil XKIN[O] & XKOUT[0] Hilfizd:H -

i={# bit # Key-Scan £{5E bit A SHYEIHE - AEER AR
IIC master #1 Key-Scan [E[HFZEEAVEE » /2 XKIN[O] /XKOUTI[OQ]
FEE IIC HYThAE - B HAMAY XKIN /XKOUT Filfir Al & 47
Key-scan IHfE °

Serial Flash or SPI Interface Enable/Disable

1 0: ZgE (GPIO function) - 0 RW
1: #HE (SPI master function) -
Host Data Bus Width Selection
0: 8-bit F- e & bRk -

0 | 1:16-bit FHEEZRNTHE - 0 RW
e 0ER Serial host I/F 7 38845 502 AF BAEURAVIR/E HHA
RA8877 ekt i(lEl bit 8% /% 0 - 3l H e 8-bit T fEAYAFHT -
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REG[02h] Memory Access Control Register (MACR)

Bit Description Default Access

Host Read/Write image Data Format

MPU gL REHVE R A RS -

Oxb:EHHEF A - LA A=A
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: ¥HgEE R EES high byte(41 16 bit MPU I/F {FHHYZ
8-bpp data mode 1 ERHE) -

11b: $HBEEEERHEE high byte(X 16 bit MPU I/F {fiF] 24-bpp
data mode 2) -

Host Read Memory Direction (Only for Graphic Mode)
00b: 7E>H #Af& E>F -

54 | Ol A ik ES>T - 0 RW
10b: E>F #hi& >4 -

11b: N>k A& >4 -

WIREEE S linear EAECAIEEE bit 7] 21K -
3 NA 0 RO

Host Write Memory Direction (Only for Graphic Mode)
00b: £>4 #R%% E~>F. (Original) -
01b: A7 #At% E->F. (Horizontal flip) -

2-1 0 RW
10b: E>F ZR{% /A£->F. (Rotate right 90° & Horizontal flip) -
11b: > |k ZR1% £>4. (Rotate left 90°) -
WIS B3 E AR M E R > AL RS bit AT 720 -
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 : RZEZE de-bounce - 0 RwW
1: gt de-bounce (1024 OSC clock) -

External interrupt input (XPS[0O] pin) trigger type
00 AEAEfL filst -

>-4 01 "N REEG IR - 00b RW
10 = ZEfr il Es -
11 : BTHE SR -
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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: EFH -

10 R -

fEa e = E bit Z A WZHSEHEE core task busy 2 &3 IEAFTEREL
[HIE T - [ core task busy JEIRREE {F5 °

WIRAE linear EHLEZH > 2 {H bit 42445 0 -

Memory port Read/Write Destination Selection

00b: % SDRAM % image/pattern/fi f % H 5T F AR &R R A
HAY » & Read-modify-Write -

01b: 3% RGB tffy Gamma table &% A HAY - AHEEEGCIIE
& 256 bytes - [t & TFHFEHE E FREE AR gamma table 74{% F#
%875 A 256 bytes -

10b : [EZHRAVECIERS (FAEREZ low 8-bits MPU &t » JH{bl—
AT 7 e Y EDRIEEET) » A SZ4% Graphic Cursor SCiRASEEAUIAE -
BV ERE S 4 MEIVHENBIORE - B—(ExE#E
A 128x16 bits - (&L HRHEFREE E5 A BEER graphic
cursor > A& FHHEE 256 bytes -

11b : FHEECER > & 64x12 bits 7 SRAM - [K B MPU FX
A 8bit - RIAEEEIE AL » A low 4 bit fEBHEE A
RAM - RS $2 (iR U TR AG el HIL - (0] & TR S 45 128 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]. fEREERIAIIRAET » ATLAEFHEEERFA -
27

a. Image data in SDRAM: £ MPU |/F E &% E £ 8/16-bits >
A PARE F 458 RIW image BORMEE o IE%E & YR E
Lo | RSB R E - ) o
b. Pattern data for BTE operation in SDRAM: £ MPU I/F &
FEEEE By 8/16-bits - ] DIELE F %04 RIW image ERME « dfiEk
FE EBUE A YR E R SR EHRRCE - TIE RS RIGEFHE TR K
JEZ B E Fy 8x8 2 16x16 3% -

c. User-characters in SDRAM: £ MPU I/[F EEHE 5
8/16-bits - A DI E £ RIW image EEHE = - I HEE K El
Fy linear fEz o
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Bit Description Default Access

d. Character code: HfEH2 MPU &Y low 8-bits » {iFH_F3H
DI FassE s iz - BT ouhs Ry 2byes - HiIJt# A high bytes -
HEHBETA > FHE<8000h KHJPF 1 FHE>=8000n Ky o
e. Gammatable data: REEFZ MPU &R low 8-bits « {fifH#E
5H 3% E “Select Gamma table ([3Ch] Bit6-5)" 7 & [ A &Y
Gamma table’s firtikat#ias - ZM&A BEBIIAEI TR ARVEE - (EH
FIEZ 5 A 256 bytes BRI FIECEAG T -

f. Graphic Cursor RAM data: HEERES MPU A4 low 8-bits &} -
BONVEE “Select Graphic Cursor sets” #1752 L4 Graphic
Cursor RAM firfit5 185 » MG FEITR ARYED(E -

g. Color palette RAM data: HEER:S MPU 5 AHY low 8-bits &
Hl o (& EETE Color palette RAM (64x12) #i4EE T 128
byte HYEI} » I HAEES AR P A BELCET (Fasir il -

Read Function : Memory Read Data

TEFH‘EHXDEP% SElLhRE  WHECE REG[O3N][1:0] » 52 A
EREEHIIRE - AV R EE AR ERRIET -

:z'“ 1: 4IERAE read ZEEHCR EIHIALAEE R » AR OVH B HI 22

1> Rz EIE S —EEECE R ER - &R EZ 2

AT - BT 0 IR RS L e SO IR A I A SRR AL -

E 2 TmERIEE - sEHGEREZELL 4 bytes {HURyELAER -

223 WRFEHEEE NS ARl BE A& EE

HEE SRAM Hh » JISEE (e F & ERZ S fifsd RAB8TT HY core task busy

JERE SRR R EREE - & RHEA v O S ik -
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19.3 PLL 4HRE¥T{FSS

REG[05h] SCLK PLL Control Register 1 (PPLLC1)
Bit Description Default Access

7 (REg 0 RO
6 NA

SCLK extra divider

xx1b: & 16 -

000b: &1 -

010b: BE 2 -

100b: [ 4 -

110b: %8 -

SCLK PLLDIVK]1:0]

SCLK PLL A

00b: fE1-

01b: &2 -

10b: & 4 -

11b: % 8-

SCLK PLLDIVM

PCLK PLL Pre-driver parameter.
Ob: g 1-

1b: 2 -

5-3

2-1

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

7-6 NA 0 RO
SCLK PLLDIVNI5:0]

SCLK PLL i A28 > BEEZAE 1~63 - (¥E 0 ZZEIEHY) -
*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: fg 1 -

01b: [ 2 -

10b: f& 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 PLLDIVI\i[S:O] ) 1Dh RW
MCLK PLL#f A S8 - B{EEZAE 1~63 - (BifH 0 BAEILHY) -
*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 A8
21 00b: fg 1 - 2 RW
0lb: f& 2-
10b: & 4 -
11b: & 8-
CCLK PLLDIVM
0 CCLK PLL Pre-driver parameter. 0 RW
Ob: & 1-
1b: B 2-
REG[0Ah] CCLK PLL Control Register 2 (SPLLC?2)
Bit Description Default Access
7-6 NA 0 RO
5.0 CCLK PLLDIVI\L[S:O] ) 2Ah RW
CCLK PLLigi A28 - BUEERZAE 1~63 - (i 0 ZZEIRAY) -

*CCLK is used by core’s clock

RABS77 A E OSC R PSEbY xCLK PLL BERSZEA:H) - IS R FIFARATSH 5 -
(Fi%(xmw ) )< (XPLLDIVN +1)

PLLDIVK
2X

XCLK =

22
1. 4158 REG[05h]~REG[OAh]#EE7E - Ao A & 5% Z2 5 AF PLL a5 1A E - 22 (EH5RE lock time (< 30us) -
2. ¥ ARY OSC JEZR(FN)ERTE N EfE A& E - 17 H PLLDIVM B FinBVETEL0T:

10MHz < Fin <15MHz
&
Fin
10MHz SWSMMHZ
Fin
3. A £ AR A S FVCO=WX(PLLDIVN +1) WHBE R BT 250 MHz o (B 200 B/ A
500MHz - Hat)EEER:
250MHz < Fvco < 500MHz
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19.4 TGS

TR (£ 85 & “Interrupt Enable” ~ "Interrupt Event Flag” E1 "Mask Interrupt Flag” #{£2% -

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

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

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

B 19-1

(XX ]

3

REG[0Bh] Interrupt Enable Register (INTEN)

Bit Description Default | Access

Wakeup/resume Interrupt Enable
7 0: &gt - 0 RW
10 0HE -

External Interrupt input (XPS[O] pin) Enable
6 0 %ﬁﬁ% o O RW
10 BOHE -

IIC Master Interrupt Enable
5 0 AReE | O RW

- >RHE
10 0HE -
Vsync time base interrupt Enable Bit
0: ZEgE il -
1 FEEHEr -

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

Key Scan Interrupt Enable Bit
3 | 0: el - 0 RW
1 FEEEr -

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

0: FEFEE -

10 BEETET -

PWM timer 1 Interrupt Enable Bit

1 0: ZEgerhlyr - 0 RW
10 BEEHET -

PWM timer O Interrupt Enable Bit
0 0: ZEgErhiEr - 0 RW

- TN

1 BEedEr -
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REGI[OCh] Interrupt Event Flag Register (INTF)

* AREE R E P - ERERE R sl T E o A A e E A ERY SPI master SRREET{FES
BRI REG[BAR] -

Bit Description Default Access

Wakeup/resume Interrupt flag

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

7 1: %M Wakeup/resume thg i - 0 RW
Read Function *Wakeup/resume Interrupt Status

0: ’87H Wakeup/resume HEfES: -
1: Wakeup/resume HfE4E o

External Interrupt input (XPS[O] pin) flag

Write Function = XPS[0] pin edge Interrupt Clear Bit
O: fEEh(E -

6 1: kR XPS[O] HETRRAE - 0 RW
Read Function = XPS[0] pin Interrupt Status
0: J24 XPS[0] HEnEL -

1: XPS[0] HEES -

IIC master Interrupt flag

Write Function=>» IIC master Interrupt Clear Bit
O: fEEh(E -

5 1: 35 1IC master tHEffERE - 0 RW
Read Function =» IIC master Interrupt Status

0: A IIC master HiELE -
1: 1IC master HHEF7ELE -

Vsync Time base interrupt flag

Write Function =»Vsync Interrupt Clear Bit
0: fEdEf{E -

1: 5Bk vsync HETHEE -

Read Function = Vsync Interrupt Status
0: ) vsync HEEL -

1: F vsync FlEES -

LCD Panel Digital Interface
Veyne nterrut B ; I}
MPU Inte t active low(03h) H
Interrupt active low(03h) H 1 Clear the interrupt , when vsync Interrupt Clear Bit = 1(Write Function)
vsync_flag iE
Interrupt Event Flag Register(0Ch) |<- _>]

*if xvsync is low active.

Key Scan Interrupt flag

Write Function=»Key Scan Interrupt Clear Bit
O: fmEhfE -

1: &k Key Scan g -
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Bit Description Default Access

Read Function =®Key Scan Interrupt Status

0: J2F Key Scan HEfZEE -

1: H Key Scan FEE4E -

Serial flash DMA Complete | Draw task finished | BTE

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

0: fEEhE -

2| 1 Em e -

Read Function=»Interrupt Status
0: JgHhEESE -

10 FlrEs -

PWM 1 timer Interrupt flag

Write Function=»Interrupt Clear Bit
0: fEE(E -

1 1: 5k PWML T - 0 RW
Read Function=»Interrupt Status
0: )& PWM1 rEEE -

1: 5 PWM1 FELE -

PWM 0 timer Interrupt flag

Write Function=»Interrupt Clear Bit
0: feEf{F -

0 1: BFR PWMO ETEAE 0 RW
Read Function=»Interrupt Status
0: J&H PWMO HFE4S:

1. 5 PWMO HfRESE -

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

QR A R T B - T RA88TT A g E i tEr4G MPU - il MPU R R S A i A TR BT AT
(Interrupt Flag)  {E/Z 4055 A A Lt sh BT AL A gl s Al MPU R &y i - (572 MPU T LLA
A P ETEAE LS R R E A

Bit Description Default Access

Mask Wakeup/resume Interrupt Flag
7 0: FiEe o 0 RW
1. HEE -

Mask External Interrupt (XPS[0] pin) Flag
6 0; A o 0 RW
1. HEE -

Mask IIC Master Interrupt Flag
5 0: FifEe o 0 RW
1 JHE -
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Bit

Description

Default

Access

Mask Vsync time base interrupt Flag
0: RiEE -
1. JEE -

RW

Mask Key Scan Interrupt Flag
0: RHEE -
1 JHE -

RW

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

0: REEE -

1. e -

RW

Mask PWM timer 1 Interrupt Flag
0: AIEE -
1 #HE -

RW

Mask PWM timer O Interrupt Flag
0: RHEEE -
1: #HEE -

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 ZtgE
1: Pull-Up 5t

RW

GPIO-C[4:0] Pull- high Enable (XnSFCS1, XnSFCSO0, XMISO,
XMOSI , XSCK)
0: Pull-Up ZEgE
1: Pull-Up £(AE

RW

XDB[15:8] Pull- high Enable
0: Pull-Up ZEgE
1: Pull-Up £(HE

RW

XDB[7:0] Pull- high Enable
0: Pull-Up ZEgE
1: Pull-Up £(HE

RW

REG[OFh] RESERVED

Bit

Description

Default

Access

7-0

NA

0

RO
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19.5 LCD FERIZEHIE{Fs

Main Image Start Address

Main Image Width

(0,0) (HDWR) (MISA) (MIW)
Q‘\
. ) S Horizontal Display Windows Width
Main Window Upper-Left corner Sy (HDWR)
X-coordinates (MWULX) A.'
Main Window Upper-Left corner RN PIP Window Dis
; . play Upper-Left corner
(PWDULX,.PWDULY) Y-coordinates (MWULY) ' X-coordinates (PWDULX)
\ PIP Window Display Upper-Left corner
\. Y-coordinates (PWDULY)
(VDHR)
Vertical Display Windows Height
' (VDHR)
1—\
\
DISPLAY WINDOWS(PANEL) I

PIP Image Start Address

(PISA)

B 19-2: LCD Display

REG[10h] Main/PIP Window Control Register (MPWCTR)

PIP Image Width
(PIW)

—

-

SDRAM

Bit Description

Default Access

PIP 1 window Enable/Disable
0:PIP1 ZEgE -

1:PIP1 ZHE -

PIP 1 g 7KkiE(E PIP 2 g5 | -

RW

PIP 2 window Enable/Disable
0:PIP2 ZEgE -

1:PIP2 FfE -

PIP 1 g7k E PIP 2 g | -

RW

NA

RO

Select Configure PIP 1 or 2 Window’s paramete
PIP REnI2HEE © G5k - aafrih - BgRE
REEAE - REEE - HE=E -

0: ATLIEESE PIP 1 (Y28 -
1. A[LAEEIE PIP 2 Y24 -

rs

RW
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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 A -
1xb: 24-bpp generic TFT, i.e. 1.67 & -

RW

NA

RO

To Control panel’s synchronous signals
0: Sync Mode: #gE XVSYNC, XHSYNC, XDE -

1: DE Mode: A XDE &t > 1 XVSYNC ~ XHSYNC A&HER
HE 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 f -

01b: 16-bpp generic TFT, i.e. 65K & -
1xb: 24-bpp generic TFT, i.e. 1.67M ff1 -

RW

1-0

PIP 2 Window Color Depth Setting
00b: 8-bpp generic TFT, i.e. 256 f -

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 #l\Hl XPDAT &7 XPCLK EFf

HPCLK

o S . B DN D BN S B S
I

HDE

#PDAT

1: XPDAT, XDE, XHSYNC - Panel #{H{ XPDAT 71£ PCLK T[&4% -

HPCLK i t t 1 t t ¥ i t

1

HDE

HPDAT

RW

Display ON/OFF
Ob: ZUREARA -
1b: BERBARL -

RW
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Bit Description Default Access

Display Test Color Bar
5 Ob: ZEAE o 0 RW
1b: FIHE -
4 5 (d Bit WHEE S 0 - 0 RO
VDIR

Vertical Scan direction

O: HEFIT -

1: HTEE-

Color Element Output Sequence
000b : RGB -

001b: RBG -

010b : GRB -

2.0 011b: GBR - 0 RW
100b : BRG -

101b : BGR -

110b : JxFE -

111b: AHFENRRE (EFEER SR 0(RE) = L(B|) » 570
% REG[13h]) -

Notel : & VDIR =1 PIP #i#g ~ EIPIFE - SCIRR el & H E2EAE -

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

XHSYNC Polarity
7 0:Low EhfE - 0 RW
1: High #h{E -
XVSYNC Polarity
6 0:Low HfifF - 0 RwW
1: High #hfF -
XDE Polarity
5 0 : High &h{E - 0 RW
1:Low EHfE -

XDE IDLE STATE

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

1: Pin “DE” &4 & high -

XPCLK IDLE STATE

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

1 : Pin “PCLK” #t £ 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]” g A low o

1 : Color bits “XPDAT[23:0]" ##H By high -
XHSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “"HSYNC” it By low -

1: Pin “HSYNC” it & high -

XVSYNC IDLE STATE

(in power saving mode or DISPLAY OFF)
0 : Pin “VSYNC" 5t By low -

1 : Pin “VSYNC g H & 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]

I es R/ KPR R SOE - HARENIHY LCD SRt fy 8
7-0 G 3R R —HTTRITIE - 4Fh RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
KRS A AN AT LA 2048 (513 -
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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]
I Fes R/K PR R ERIER T - (6 R w KPR G TE
3-0 Ry 8 HIERL L - EAHFEHIREATE Ry 1 (5 - 0 RW
Horizontal display width(pixels) = (HDWR + 1) * 8 + HDWFTR
PRSP BERERAR BT bl 2048 (25 -
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]
BT a8 Ry /K PSR UR g » IS (E 7855 E T horizontal
4-0 non-display FY#EHH - Rt N #58% B 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]
I s Ry KRR & 8 (back porch)HYfHER T © 38 # (i
3-0 MAEEA SYNC #E={ya s b FEECEAARRALIZ L 1-pixel 06h RW
FyBRAIL -
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]
IETFEstE € HSYNC AYEIAfiril - HEtBAVEEGRERURE
4-0 (45 SR BE S B 4AEE 4= HSYNC HRS[EISE - A (H SRy R A B 1Fh RW
fir By 8-pixel » X #hf# F 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]
HSYNC HYEEATE R -

0 RW
HSYNC Pulse Width (pixels) = (HPW + 1)x8

4-0

REGJ[1Ah] Vertical Display Height Register 0(VDHRO)
Bit Description

Default Access

Vertical Display Height Bit[7:0]
BT Fas fy T E AR E (P Line By fE)
Vertical Display Height (Line) = VDHR + 1

7-0

HEERAT: DFh RW

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

Default Access
7-3 NA

0 RO
Vertical Display Height Bit[10:8]
IEEfres R TE ERURN = (B Line Rysif)
Vertical Display Height (Line) = VDHR + 1

2-0

HE AT 01h RW

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

Default Access

Vertical Non-Display Period Bit[7:0]

B s R E EIERUR AR > HatE a0 T: 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]
BT Fes R TE EIRRURIBH - BETERT: 0 RW
Vertical Non-Display Period (Line) = (VNDR + 1)

1-0

REG[1Eh] VSYNC Start Position Register (VSTR)

Bit Description

Default Access

VSYNC Start Position[7:0]

VSYN HYEUAALHE S F R s k4 R I R BE B4R VSYNC 1y
FRF RS -

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 AIkfEHY & JE: 0 RW
VSYNC Pulse Width(Line) = (VPWR + 1)

2 THEAVEEEE 20h~3Bh BEZEKRZE LSB %] MSB - 2T 2% E Main Image Start Address - [t
WirF SR B HE 20h F] 23h > DAEfRZE LSB[20h] %5 %] MSB[23h] » & REG[23h] #5535 AHS > RA88877 4 ¥
& REG[20h]~REG[23h] H{E B FIANEE Fest -

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

Bit Description Default Access
70 Main Irpage Start Addre'ss[7:0] 0 RW
WAEBEWE 4 BB - Ho Bit[1:0] 7E RASS77 fifElE 5 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]
Bifir: 5% - 0 W
WIAREME 4 FEFR - MIW Bit [1:0] fEPEREIE R O -

EEEEEENGRE - SEmAE L 8188 % -

7-0
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REG[25h] Main Image Width 1 (MIW1)

Bit

Description

Default

Access

7-5

NA

NA

NA

4-0

Main Image Width [12:8]

B & -

WIAREME 4 FEBR -
EEEEEENGEME - RERKESR 8188 (54 -

RW

REG[26h] Main Window Upper-Left corner X-coordinates 0 (MWUL X0)

Bit

Description

Default

Access

7-0

Main Window Upper-Left corner X-coordinates [7:0]
FH22 Main Image J#E

B B& -

WETRER: 4 B2 - MWULX Bit [L:0/E B E £°0” -
X-#fj#E fE+Horizontal display width “REE A 8188 -

RwW

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]
4% Main Image J# 2 -

B B& -

WIHEREN: 4 BBk -

X-gii g fE+Horizontal display width “R~gE A 8188 -

RW

REG[28h] Main Window Upper-Left corner Y-coordinates 0 (MWULYO)

Bit

Description

Default

Access

7-0

Main Window Upper-Left corner Y-coordinates [7:0]
#5£:°Z Main Image FEFE -

B & -

I E#IE S 0 51 8191 -

RW

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]
%% Main Image JEFZ -

Bl & -

SE{EHEEAE 0 51 8191 -

RW

RAIO TECHNOLOGY INC.

169/230

www.raio.com.tw




RA8877

Character/Graphic TFT LCD Controller

RAIO"

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]
FESE Main Window J#1E -

B & -

WIAERER? 4 BFR - PWDULX Bit [1:0] PIEBIEE R O -
X-BliPEAEFERZ B/ Ny horizontal display width o

45 REG[10h] (Select Configure PIP 1 or 2 Window) £:#§ > iE
{5 E AR R AHRR PIP Iy BE -

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]
527 Main Window J& A o

B & -

WHBEREW: 4 4Pk - PWDULX Bit [1:0] PYELEE S O -

X-Hli FE A E 2%, B2/ [\ /A horizontal display width -

FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ - i
&5 E (B R s AH R PIP Ry BUE -

RW

REG[2Ch] PIP 1 or 2 Window Display Upper-Left corner Y-coordinates 0 (PWDULYO0)

Bit

Description

Default

Access

7-0

PIP Window Display Upper-Left corner Y-coordinates [7:0]
#H 27 Main Window FEZ -

B & -

Y-El R R E 2% B/ NFA vertical display width o

tR#%E REG[10h] (Select Configure PIP 1 or 2 Window)£:# » 121
SEEEF Ry tERE PIP BV HUE -

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]
5527 Main Window JE&fZ o

B &= -

Y -Fil A AL 2%, 5/ [N A vertical display width -

#R4% REG[10h] (Select Configure PIP 1 or 2 Window) £:#4 > i5
{lE 5 e (B R P AH R PIP By BUE -

RW
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REG[2Eh] PIP 1 or 2 Image Start Address 0 (PISAOQ)

Bit Description Default Access
PIP Image Start Address[7:0]
7.0 FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ » i2 0 RW
{3 E(ERF R AHRR PIP Y2 BfE -
WVEZRER: 4 BERR - Bit [1:0] PYBBRELES O -
REG[2Fh] PIP 1 or 2 Image Start Address 1 (PISA1)
Bit Description Default Access
PIP Image Start Address[15:8]
7-0 FR$#E REG[10h] (Select Configure PIP 1 or 2 Window) £ i& 0 RW
(EEE (B A Ry AR PIP B2 8E -
REG[30h] PIP 1 or 2 Image Start Address 2 (PISA2)
Bit Description Default Access
PIP Image Start Address [23:16]
7-0 FR$#E REG[10h] (Select Configure PIP 1 or 2 Window) £ > i& 0 RW
{3 EAER R AHRR PIP Iy BUE -
REG[31h] PIP 1 or 2 Image Start Address 3 (PISA3)
Bit Description Default Access
PIP Image Start Address [31:24]
7-0 fR$E REG[10h] (Select Configure PIP 1 or 2 Window) £:8; > i& 0 RW
(&35 EAEKF R AH R PIP FYSBE -
REG[32h] PIP 1 or 2 Image Width 0 (PIWO0)
Bit Description Default Access
PIP Image Width [7:0]
B &= -
DVETEREWY 4 B4R o PIW Bit [1:0] E[EE R O -
7-0 EEEE Y G RE - 0 RW
B {EEE FEZ% 2 /NS horizontal display width -
FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ » 2
(&35 EAER R AH R PIP Ay BUE -
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REG[33h] PIP 1 or 2 Image Width 1 (PIW1)

RA8877

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

PIP Image Width [12:8]

Bl & -

WHREEREMY 4 BEFR o PIW Bit [1:0] AE(EIE S O -
EEBEEYHE LG RE -

B EfE FEZ 2 /N horizontal display width -

FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ » i&
(il 5 e B R R AH R PIP Ry BUE -

RwW

REG[34h] PIP 1 or 2 Window Image Upper-Left corner X-coordinates 0 (PWIULX0)

Bit

Description

Default

Access

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

$%2:% PIP Image JEIE

BRfI: & -

WAEBERERY 4 B4 - PWIULX Bit [1:0] AYEBIE E 5 O

X-fifi FEfE+ PIP image width PAEZ/NAECERY 8187 -

FR#2 REG[10h] (Select Configure PIP 1 or 2 Window) £:8; » i2
(ESEE i R tHE PIP HYSEE -

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]
5% PIP Image JEfE -

BRfi X -

WWVEBEREWE 4 B4 - PWIULX Bit [1:0] NEBEE & O -

X-#f FEFE+ PIP image width DAEBEL/NAEE A 8187 -

FR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ » i
(R EAE R Ry RE PIP HYZBUE -

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]
#E4% PIP Image FEAZ -

B & -

Y-ififi i+ PIP window height pMEZE/NAEEERY 8191 -

ff#% REG[10h] (Select Configure PIP 1 or 2 Window) £ > i
(ESCEE R Ry HER PIP HY28E

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

ff#% REG[10h] (Select Configure PIP 1 or 2 Window) £ > i
(55 E (B R A PIP (Y2 80(E -

Bit Description Default Access
7-5 PIP Windows Image Upper-Left corner Y-coordinates [12:8] 0 RO
4-0 #Z5 PIP Image JZ£E - 0 RW
REG[38h] PIP 1 or 2 Window Width 0 (PWWO0)
Bit Description Default Access
PIP Window Width [7:0]
B & -
7.0 WASRERY 4 PR - PWW BIt [1:0] AEREER O - 0 RW
E(HEEEYHE LG RE - feKEZE 8188 B3 -
fR#E REG[10h] (Select Configure PIP 1 or 2 Window) £ > &
{3 EAERF R AHRR PIP Iy BE -
REG[39h] PIP 1 or 2 Window Width 1 (PWW1)
Bit Description Default Access
7-3 NA 0 RO
PIP Window Width [10:8]
B & -
o | WY A B - BEBERYE FGRE - 0 W
HAHZE 8188 &= -
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) % > 15
{3 EAER R AHRR PIP Iy BUE -
REG[3Ah] PIP 1 or 2 Window Height 0 (PWHO)
Bit Description Default Access
PIP Window Height [7:0]
B & -
7-0 E(EEUEEYHE FAVGRE - feKMEZE 8191 B - 0 RW
fR#% REG[10h] (Select Configure PIP 1 or 2 Window) 2% 15
(&R E (B A Ry R PIP BV 2 BUE -
REG[3Bh] PIP 1 or 2 Windows Height 1 (PWH1)
Bit Description Default Access
7-3 NA 0 RO
PIP Window Height [10:8]
B % -
20 | E(ESESYE FOGEE - SR 8191 B - 0 RW
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& : PIP g R/ NERAA (T BAE/KPITRE LA 8 ER RS - B 7 AT ERIE 1 (E line -

£ . LAfEFEs 20h~3Bh FE(KIH LSB %] MSB A &4%) o kI MFEZEe%E Main Image Start
Address » JLETFSS AL 20h #] 23h > PMEKRZCHE LSB[20h] £5%] MSB[23h] » & REG[23h] #:% AN »
RA88877 1 i REG[20h]~REG[23h] MYEEEHEINEE Fas -

REG[3Ch] Graphic / Text Cursor Control Register (GTCCR)
Bit Description Default Access

Gamma correction Enable

7 0: 2288 - 0 RW
1 ®HE -

Gamma correction is the last output stage.

Gamma table select for MPU write gamma data
00b: By Gamma table °

6-5 01b: #%fty Gamma table o 0 RW
10b: 4T /"y Gamma table -
11b: NA -

Graphic Cursor Enable

0 : Graphic Cursor ZtgE -

1 : Graphic Cursor ZfE -

EJPIFIEAE VDIR 35y 11 » Sl AEaE -
Graphic Cursor Selection Bit

1 4 TEE R B 1 A -

00b : Graphic Cursor Set 1 -

01b : Graphic Cursor Set 2 -

10b : Graphic Cursor Set 3 -

11b : Graphic Cursor Set 4 -

Text Cursor Enable

0: ZEgE -

1 1: ZHEE - 0 RW
XIS Y I R A FI R B RE - 6 2 FIN s B RE Fl B
TRV B SR S SR -

Text Cursor Blinking Enable

0 0: k4t 0 RW

SRHAE °

1: 20 -

3-2

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

Text Cursor Blink Time Setting (Unit: Frame)
00h : 1 frame BFfH o

7.0 01h : 2 frames HER o 0 RW
02h : 3 frames HFf] o

FFh : 256 frames %] -
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Character/Graphic TFT LCD Controller

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

Bit Description Default Access
7-5 NA 0 RO
Text Cursor Horizontal Size Setting[4:0]
s | B EE- ) o7h W
Zero-based HY#F » BH0" For 1 HEZE -
&t . ETFIUHIBORE; » ORI & [ERF RO -
REG[3Fh] Text Cursor Vertical Size Register (CURVS)
Bit Description Default Access
7-5 NA 0 RO
Text Cursor Vertical Size Setting[4:0]
4-0 B & - - 0 RW
Zero-based (VE T H(H 0" For 1 {HEE -
B ETF TR » U @ EIR A -
REG[40h] Graphic Cursor Horizontal Position Register 0 (GCHPO)
Bit Description Default Access
7.0 Graphic Cursor Horizontal Location[7:0] 0 RW
522 Main Window JEEAE -
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
55222 Main Window JEEAE -
REG[42h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
7.0 Graphic Cursor Vertical Location[7:0] 0 RW
5222 Main Window JEEAE -
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 JEEAE -
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REG[44h] Graphic Cursor Color 0 (GCCO0)

RA8877

Character/Graphic TFT LCD Controller

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 2&fo[5 [EEHG S
REG[50h] Canvas Start address 0 (CVSSAQ)
Bit Description Default Access
7. Start address of Canyas [7:2]\ ‘ 0 RW
W EE (canvas) J2 linear 25 » Al A] #2720
1-0 Fixat O 0 RO
REG[51h] Canvas Start address 1 (CVSSA1)
Bit Description Default Access
70 Start address of Canyas [15:8; \ 0 RW
W EE (canvas) 2 linear 3 » AIlA] #7720
REG[52h] Canvas Start address 2 (CVSSA2)
Bit Description Default Access
7.0 Start address of Canvas [23:16] 0 RW
WERJEE (canvas) 2 linear 55 > FIla] #7720 -
REG[53h] Canvas Start address 3 (CVSSA3)
Bit Description Default Access
7.0 Start address of Canvas [31:24] 0 RW

W EE (canvas) J& linear f5E=, » Bl o] 47 Z20E o
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REG[54h] Canvas image width 0 (CVS IMWTHO)

RA8877

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

7-2

Canvas image width [7:2]

S bits EJE[E (Canvas)y & -

B BF 0 2Ll 4 HEEERE -
HE=%EH

IR JEE (canvas) JZ linear f&5 » Al AT 20 -

RW

1-0

Fix at O

RO

REG[55h] Canvas image width 1 (CVS_IMWTH1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Canvas image width [12:8]
The bits are Canvas image width
WRJE[E (canvas) JE linear {5 > AITATH7 2 -

RW

REG[56h] Active Window Upper-Left corner X-coordinates 0 (AWUL_XO0)

Bit

Description

Default

Access

7-0

Active Window Upper-Left corner X-coordinates [7:0]
#HS* Canvas image [EZ -

Bl &= -

X-BiEIE+ Active Window width R A: 8188 -

MHREE (canvas) s linear = » HIlA] 7 21 -

RwW

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]
#HS* Canvas image [EfZ -

BEfi: & -

X-Hif £ &+ Active Window width "R a] A j7* 8188 -

YIRJERE (canvas) 2 linear fix » R4 /Z0g -

RW

REG[58h] Active Window Upper-Left corner Y-coordinates 0 (AWUL _YO0)

Bit

Description

Default

Access

7-0

Active Window Upper-Left corner Y-coordinates [7:0]
#£:% Canvas image JE1E -

Bl B -

Y-#fifjE {2+ Active Window height » “Ra] KA 8191 -

WIRJEIE (canvas) J linear f55K » Al o] #¢2H -

RW
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REG[59h] Active Window Upper-Left corner Y-coordinates 1 (AWUL Y1)

0"

Character/Graphic TFT LCD Controller

RA8877

Bit Description Default Access
7-5 NA 0 RO
Active Window Upper-Left corner Y-coordinates [12:8]
4 Canvas image JB#1E o
4-0 A BE 0 RW
Y-l 8+ Active Window height “RE] A5 8191 -
WIREE (canvas) J2 linear 5 - AIIAT 4 2 -
REG[5AN] Active Window Width 0 (AW_WTHO)
Bit Description Default Access
Width of Active Window [7:0]
7.0 | D R 0 RW
EEEEEYE FNGERE - foRERE 8188 BiE -
WIRJEE (canvas) JZ linear fHX - Al AT 20 -
REG[5Bh] Active Window Width 1 (AW WTH1)
Bit Description Default Access
7-5 NA 0 RO
Width of Active Window [12:8]
4-0 %ﬁz: B3 - 0 RW
E(EBEEYHE LAGRE - foKEZ 8188 (114 -
WIREE (canvas) J2 linear fHx > Ala] 2 M -
REG[5Ch] Active Window Height 0 (AW _HTO)
Bit Description Default Access
Height of Active Window [7:0]
7.0 %151: = 0 RW
E(EBEEYHE LA RE - foKEZ 8191 (1 -
WIREE (canvas) J2 linear fHx > AINA] i 2H -
REG[5Dh] Active Window Height 1 (AW _HT1)
Bit Description Default Access
7-5 NA 0 RO
Height of Active Window [12:8]
o | I EE- 0 -
EEEEEYHE ERGRE - fKEZ 8191 (1 -
WIRE[E (canvas) J& linear fH3X - Alla] #2720 -
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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 fEizt (X-Y FEAEGEHEF73E) - 0 RW

1: Linear &= o

Canvas image’s color depth & memory R/W data width
In Block Mode:

00: 8bpp -

01: 16bpp -

1x: 24bpp -

&t . HEEREE ATTE WD —(E g SRS
HIEG RS > B O] A A -

In Linear Mode:

X0: 8-bits FLIEASE R -

X1: 16-bits CERSEREEE -

1-0

v

< CVS_IMWTH
CVSSA ®

(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:
sLIRRGHYRE R AL [7:0] -

{7 Byte -

When DPRAM In Block mode:

@ a5 /KA E 0 [7:0] -

4% Canvas image B o

B g -

22 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:
sLiRRSHYEE R AL [15:13] -

{7 Byte -

When DPRAM In Block mode: NA
£ Canvas image JFEfE o

B &= -

RW

4-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
SERSE R i [12:8] -

{7 Byte -

When DPRAM In Block mode:
B E 1 [12:8] -

HS:% Canvas image JFEfE o

B &= -

RW

£ User should program proper active window related parameters before configure this register.

REG[61h] Graphic Read/Write position Vertical Position Register 0 (CURVO0)

Bit

Description

Default

Access

7-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:
sLIRRSHYEE R LR [23:16]

Eifi1: Byte

When DPRAM In Block mode:

JiE R AN E 0[7:0]

£ Canvas image JEfE o

B BE -

RW

2% 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:
sCiEAGHYRE R Akl [31:29] -

Eifir: Byte -

When DPRAM In Block mode:NA
HE£7% Canvas image JFEAE o

BB 3 -

RW

4-0

Write: Set Graphic Read/Write position
When DPRAM In Linear mode:

SUIEASHVE R Ar ik [28:24] -

RW
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Bit Description Default Access

B{ir: Byte -

When DPRAM In Block mode:
B EREAEUE 1[12:8] -
27 Canvas image B -
B BE -

ZE User should program proper active window related parameters before configure this register.

REG[63h] Text Write X-coordinates Register 0 (F CURX0)
Bit Description

Default Access

Write: Set Text Write position
Read: Current Text Write position
7.0 T*eXtLW:ﬁlte i—::ﬁoordlnate‘s [7:0] 0 RW
B e E S AHVKE AR L E -

4% Canvas image JB#1E o

BRfir B -

REG[64h] Text Write X-coordinates Register 1 (F. CURX1)
Bit Description

7-5 NA

Default Access

0 RO

Write: Set Text Write position
Read: Current Text Write position
40 ‘fotLerte X—Si)ord|nat§s [12:8] 0 RW
B e R SR AHVKE AL . -

F5£:7% Canvas image JEEfE o

B B -

REG[65h] Text Write Y-coordinates Register 0 (F CURY0)
Bit Description

Default Access

Write: Set Text Write position
Read: Current Text Write position
7.0 T*eXtLW:te Ii::)ordlnatta\s [7:0] 0 RW
IE e SR AV EE BRI E -

F5£:7% Canvas image JEEfE o

BRfir B -
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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]

4:0 0 RW
B N TR ANE HIFELE -
4 Canvas image JB#1E o
B gF -
REG[67h] Draw Line / Triangle Control Register 0 (DCRO)
Bit Description Default Access

Draw Line / Triangle Start Signal
Write Function

0: {Fik-4glE -

7 1: fAtGEE - 0 RW
Read Function
0: %@lE5ehk -
1: S@E#ETT -

6 NA 0 RO
Fill function for Triangle Signal

S 0 : fEEIEH - 0 RW
1: 0 ©

4-2 NA 0 RO
Draw Triangle or Line Select Signal

1 0: &4 - 0 RW
1: £=H-

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#1E o

B &= -

gt BB AR BAE RN T AR — L - EEAGREET
& AR A BT [F] AR Xl Y- -

7-0
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REG[69h] Draw Line/Square/Triangle Point 1 X-coordinates Registerl (DLHSR1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Draw Line/Triangle Point 1 X-coordinates [12:8]

Square diagonal Point 1 X-coordinates [12:8]

E£:% Canvas image J&fE o

B = -

gt BB o AR B AE SRR TR — A B EAGREE
& RBEA A [E] AR X - Y- -

RW

REG[6AN] Draw Line/Square/Triangle Point 1 Y-coordinates RegisterO (DLVSRO0)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 1 Y-coordinates [7:0]

Square diagonal Point 1 Y-coordinates [7:0]

HES:7% Canvas image JFEfE o

B B -

gt EGBUEIDNG o AR R ERLE RN AR — i & AEARREEL
& R A BT [E] AR X-fi Y- -

RW

REG[6Bh] Draw Line/Square/Triangle Point 1 Y-coordinates Registerl (DLVSR1)

Bit

Description

Default

Access

7-5

NA

0

RO

4-0

Draw Line/Triangle Point 1 Y-coordinates [12:8]

Square diagonal Point 1 Y-coordinates [12:8]

£ Canvas image JE&E o

i &= -

EE EEBEIPR o AR EALE RRER T R E— L E - EEAGREET
& SRR A BT [E] AR X -l Y- -

RW

REG[6Ch] Draw Line/Square/Triangle Point 2 X-coordinates Register0 (DLHERO)

Bit

Description

Default

Access

7-0

Draw Line/Triangle Point 2 X-coordinates [7:0]

Square diagonal Point 2 X-coordinates [7:0]

#%£% Canvas image JEfE o

i &= -

EE L EEEUEIDNT o EEAGREBIAE RN AR — 1 E - EEAEEE
ELGE OB A B [EHHAE X-Hf i Y -ai -

RW

RAIO TECHNOLOGY INC.

183/230

www.raio.com.tw




RAIO" RA8877

Character/Graphic TFT LCD Controller

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 FEE o
4-0 n;jzﬁ%;é Canvas image J#iZ . -
B B -

et BEEUEIPE o RAAREE AR A E (B - AR
B SRR 1 BT (SR X YA -

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]
HES:7% Canvas image JFEfE o 0 RW
B B -

EE L EEEUEIPEY o ERAGRGBIAE SRR PR E L - EEAARE
BBl Rt A B[S AR Xl Y- -

7-0

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]
£ Canvas image JE&E o 0 RW
Hfr: &= -

EE L EEEUEIPNY o ERAGRGBLAE BN TR E B - REAARE
EBLE Rt S B [E] AR X -l Y- -

4-0

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 JFEFE o 0 RW
A B -

*** Not recommend use REG[80h] to program Triangle Point 2 X-coordinates in the future.
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RA8877

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
Draw Triangle Point 3 X-coordinates [12:8]
4-0 £ Canvas image JEFfE - 0 RW
B % -
REG[72h] Draw Triangle Point 3 Y-coordinates Register 0 (DTPVO0)
Bit Description Default Access
Draw Triangle Point 3 Y-coordinates [7:0]
7-0 4% Canvas image JEFE - 0 RW
B & -
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 JEFE - 0 RW
B & -
Note: BN =AHI=REE:
1. (ERIBEBEEHELR -
2. =REiEEEE—(EE -
REG[74h — 75h] RESERVED
Bit Description Default Access
7-0 NA 0 RO
REG[76h] Draw Circle/Ellipse/Ellipse Curve/Circle Square Control Register 1 (DCR1)
Bit Description Default Access
Draw Circle / Ellipse / Square /Circle Square Start Signal
Write Function
0: {Fi-4&HE -
7 1: BHndglE - 0 RW
Read Function
0: 4@E5ERL -
1: BEHETT -
Fill the Circle / Ellipse / Square / Circle Square Signal
6 0: fAEIE - 0 RW
1 SEH -
Draw Circle / Ellipse / Square / Ellipse Curve / Circle Square
5-4 Select 0 RW

00 : Z[El/ffEEl (Circle / Ellipse) -
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Bit Description Default Access

01: FE/Hh4® (Circle / Ellipse Curve) -
10 : 562 (Square) -

11 : Z[Efg4E (Circle Square) -

32 | NA 0 RO
Draw Circle / Ellipse Curve Part Select(DECP)
00: /£ T J7Hh4R(Ellipse Curve) -

1-0 01: /£ - 75Hb4%3(Ellipse Curve) - 0 RW
10: /5 _FJ5ih4R(Ellipse Curve) o
11: AT J7884%(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'h01 DECP =2'b10
7 N , N
DECP = 2’b00 DECP =2bl1l1 DECP =2h00 DECP =2'b11

Draw Ellipse curve Draw Ellipse curve fill

[ 19-6 : The Drawing Function

REG[77h] Draw Circle/Ellipse/Circle Square Major radius Setting Register (ELL_A0)
Bit Description Default Access

Draw Circle/Ellipse/Circle Square Major radius [7:0]

7-0 AL B - 0 RW
=Bl EEE £(major) Fi(minor) HlifHSE

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 B B - 0 RW
= [HF EE R (major) i (minor) #ifH5E -

REG[79h] Draw Circle/Ellipse/Circle Square Minor radius Setting Register (ELL_BO)
Bit Description Default Access

Draw Circle/Ellipse/Circle Square Minor radius [7:0]
7-0 BEM: 2 - 0 RW
= HF ERER(major) i (minor) #ifH5E -

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 B = - 0 RW
= [HF ERIE R (major) i (minor) #iAHZE -

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 %242 Canvas image JBAZ - 0 R
B BE -
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Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
Draw Circle/Ellipse/Circle Square Center X-coordinates
4o | [12:8 0 RW
%47 Canvas image JFEfE o
BLfir: 5% -
REG[7Dh] Draw Circle/Ellipse/Circle Square Center Y-coordinates RegisterO (DEVRO)
Bit Description Default Access
Draw Circle/Ellipse/Circle Square Center Y-coordinates [7:0]
7-0 4% Canvas image & - 0 RW
B BE -
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 JEfE o
B &E -
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
2.0 256 & » (L E A s Bl_t[715] ° FEh RW
65K ¢ » (L f7as Bit[7:3] -
16.7M 1 - [ IEETFRS Bit[7:0] -
REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access
Foreground Color - Green; for draw, text or color expansion
20 256 1 > [ EfFes Bit[7:5] - FFEh RW

65K & > I E{F2S Bit[7:2]
16.7M & > (i BT 28 Bit[7:0] -
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REG[D4h] Foreground Color Register - Blue (FGCB)

Bit Description Default Access

Foreground Color - Blue; for draw, text or color expansion

256 0 > (HHILEFES Bit[7:6] -

7-0 FFh RW
65K ¢ - (L f7as Bit[7:3] -
16.7M > (I E {725 Bit[7:0] -
19.7 RE B EHIE T
REG[84h] PWM Prescaler Register (PSCLR)
Bit Description Default Access

PWM Prescaler Register

7-0 [EETF22 B Timer O % Timer 1 (14 prescaler g - 0 RW
FHAHE “Core_Freq/ (Prescaler + 1)”

REG[85h] PWM clock Mux Register (PMUXR)

Bit Description Default Access

Select 2" clock divider’'s MUX input for PWM Timer 1
00=1-

7-6 01=1/2 - 0 RW
10=1/4-

11=1/8 -

Select 2" clock divider’s MUX input for PWM Timer 0
00=1-

5-4 01=1/2 - 0 RW
10=1/4-

11=1/8-

XPWM][1] pin function control

OX: XPWMI1] Bt 24 s30T (Scan FIFO pop $&RREEsC
TR AE i )

3-2 10: XPWM[1] gt PWM EHEER LAV P BUEPWM SHEER0 /Y 0 RW
[ZAHKZ I (dead zone ZiAE)

11: XPWMI1] #iroscillator BFHR -

WIRXTEST[O] Ayhigh» AIXPWMIL] i &2 28 e fm i g Ak T i A -
XPWMIO] pin function control

0X: XPWM[0] &GPIO-C[7] -

10: XPWMI[O] #HPWM 18380 -

11: XPWMIO] #itt Z&eHFAR ©

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

ST LR 2 S S -

0= KZAHREPRA -

1 = PWM1ZAHBHRL °

PWM Timer 1 auto reload on/off

TS LEREBEE -

0= H%& (one-shot) -

1= NEE= (BEhEH) -

PWM Timer 1 start/stop

sTEES 1B 1L -

0= {Fik-

1= Ba -

- fENEREE (BEEH) @ (EHEEZE EPWM 5H8Es - Al
JH550 -

~-fEEL%E (One-shot) ThgErh - iE{Ebit & HBHER: -

{5 3 ] ASE AU (Elbit » PAERGRIPWMX Z#T g R -
PWM Timer 0 Dead zone enable

Determine the dead zone operation -
0= Lk -

1= 205 -

PWM Timer 0 output inverter on/off

SHE#ES0 By H S AE -

0 = KZAHBHPH -

1=PWMO HJRAHH -

PWM Timer 0 auto reload on/off

sT#iEs0 1Y B BhEHEGHEUARE

0= E¥& (One-shot) -

1= WNEE (EEhEH) -

PWM Timer O start/stop

FHHEs0 HYBRAGEHE I -

0= {2k -

1= FitE -

- FEWNEHE (BEhEHR) » (EHEEZZFEPWM 518Es - Al
FRaE B Ebit £50 -

-- {EE%E (One-shot) 1= - iE(Ebitd 5 BH0ERR -

(s F & nT LASEAGEE bit - PAERR] PWMX ZETHiEEFE Ik -
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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

IIt; 8bits & dead zone FYEFE » DIGTHLES 0 AVETESE2EAY—(E 0
HH By dead zone {Y—{EBEAL RS -

7-0

RW

REG[88h] Timer 0 compare buffer register [TCMPBOL]
Bit Description

Default Access

Timer 0 compare buffer register --- Low Byte

o | PR 0 Mt SR 16bits » RS S MALRERE O | AW
BF SR 10 ELAE PWM §H28 O SUFBBBNS LT » PWMO 85
%5 high -

REG[89h] Timer 0 compare buffer register [TCMPBOH]
Bit Description

Default Access

Timer O compare buffer register --- High Byte

7.0 bhiedfEr O Bifresdadt/E 16bits - EETBESE N BV NI E 0 0 RW
Errestiy{E - M HAE PWM 5825 0 SZAHRARATE N T - PWMO 5
th & high -
REG[8Ah] Timer 0 count buffer register [TCNTBOL]
Bit Description

Default Access

Timer 0 count buffer register --- Low Byte

7.0 & Tk 1 O W e didt Ay 16bit- Eat a0 O3l H reload_en

0 RW
EEGERIEIL T PWM S B G T Bidk ) O B F sy E R E T s e
& PWM BRAGETEIR - o DUE IS (E R a5 3 [0] H ATHYE T 8UE -

REG[8Bh] Timer 0 count buffer register [TCNTBOH]
Bit Description

Default Access

Timer 0 count buffer register --- High Byte

2.0 s TEE T O BT {yasdddt 16bite Eat#=F L 0 5> H. reload_en

0 RW
EEEERIEIL T  PWM S B G T Bidk & O B F sy E R E M s e

& PWM BRAGETEIR - o DUE S (R a5 0] H ATHYE T 3UE -

REG[8Ch] Timer 1 compare buffer register [TCMPB1L]
Bit Description

Default Access

Timer 1 compare buffer register --- Low Byte
2.0 ELicék(r 1 BffFasdadE 16bits » EatBEs SR8 Mk thisefr 1

0 RW
YifFastfE - I HAE PWM ST8Es 1 SAHBARAEIL T > PWMO
ti & high
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REG[8Dh] Timer 1 compare buffer register [TCMPB1H]

Bit Description Default Access
Timer 1 compare buffer register --- High Byte
o | DUERRE L E{ESSLR 16bits M BEE RN NAILREE 1| RW
ErFasty{E - I HAE PWM g8 1 SAHBARATE L T - PWMO 5
th & high -
REGI[8Eh] Timer 1 count buffer register [TCNTB1L]
Bit Description Default Access
Timer 1 count buffer register --- Low Byte
7.0 STEEE R L TP didLA 16bit- E 5T 8Es 10 05 - f. H. reload_en 0 RW
EEEEHVIENT  PWM & s i 804 87 L T sty E B st Bes
& PWM Bz HEt% - T LU ({7 83810l F RS HEA -
REG[8Fh] Timer 1 count buffer register [TCNTB1H]
Bit Description Default Access
Timer 1 count buffer register --- High Byte
7.0 STEEEE LB didLA 16bit- 5T 8Es 10 O 5 - f H. reload_en 0 RW
EEHERIEL T PWM & SR #E T4k & 1 BT F sV E R s T -
& PWM Fidast8ug - AT LUE S (88 7 25 ai e H pinvst8uE -
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REG[90h] BTE Function Control Register 0 (BTE_CTRLO)

RA8877

Character/Graphic TFT LCD Controller

Bit Description Default Access
7-5 NA 0 RO
BTE Function Enable / Status
Write
0: fmEhfF -
1:BTE &t -
4 Read 0 RW
0:BTE [H& -
1:BTE Uk »
B BTE 28ENF - MPU HJJE[E (Canvas[ T{EfRn]) sCiEasmy
R T -
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 Zy¢ AR FHY4A%ES  Ftl BTE $#2(F ]I4S & ROP HY#E(E-
(FBE2HEE 2.7)
Code Description
0000b 0 ( Blackness)
0001b ~S0 - ~S1or ~ (S0+S1)
0010b ~S0 - S1
0011b ~S0
0100b S0 - ~S1
0101b ~S1
0110b S0"S1
0111b ~S0+~Slor~(S0-S1)
7-4 1000b SO - S1 0 RW
1001b ~(S0"S1)
1010b S1
1011b ~S0+S1
1100b SO
1101b S0+~S1
1110b S0+S1
1111b 1 ( Whiteness )
b. #13& BTE #¥{F1F color expansion (08h / 09h / Eh / Fh) - HJEE
IS bits fHIEEHTH 4 MPU S A MG ERATILIS bit - TS 6
T —E&EE BTE & AMBGAER - I H H /NG MPU
e EAR - HILEZAE 8-bits MPU i b - HE{EEZZE O
F| 7 FIEAE 16-bits MPU 7 - » AIEE R 0 5 15 -
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Bit Description Default Access

BTE Operation Code Bit[3:0]
RA8877 N 2D BTE 5[5 - [LUjaE o] DA {HE 13 BTE #:(F - ALk
#R{ER DA% & ROP IRE -

Code Description
MPU Write with ROP
0000b SO: | MPU %/\%ﬁ)ﬂ o
S1: HiEciERefRit & -
D: 2% ROP T A HAVECLIEAG T -
0001b Reserved
Memory Copy with ROP
SO: HiEtigRefet &k -
S1: HiEtiEReRt &k -
D: £ ROP ThaE W& A HAVECIEAG T -
0011b Reserved
MPU Write w/ chroma keying (w/o ROP)
S0: i MPU g A& -
Y15 MPU &k} chroma key (background color #7%
&) BREHEE - AR s A Bt iR -
Memory Copy (move) w/ chroma keying (w/o
ROP)
0101 | SO ERIHTCIEASA - W HFHE SL -
If SO data doesn’t match with chroma key color
(specified by background color) then SO data will
write to destination.
0110b Patfrn Fi!l with ROP
3-0 S0 ERlEIE A Pattern o 0 RW
Pattern Fill with chroma keying
SO EREE By Pattern »
%15 SO /7 data £ chroma key (background color) 2§
EARER > ARERES A HHECERET -
MPU Write w/ Color Expansion
1000b SO FFZEMHEOE R H MPU 57 A - BTE K HE A5
JEHIBREELERE - N HE A HEVECERE T -
MPU Write w/ Color Expansion and chroma
keying
10015 | SOMITEME MLk MPU B A » NS iy
bit %y 1 pRHSEAYEREE TSR LR EERL 0 -
AEELR B A« BitS AR g2 EmgE

EaN=—1

0010b

0100b

0111b

A JE °©
1010b Memory Copy with opacity
S0, S1 & D: )R H iy & Eat fHas -
MPU Write with opacity
. AN =z,
1011b S0: H MPU g A&}

S1: HEtiERefRit &R -

D: 2% Alpha blending #2{EIl 5 A HFYECIEAG T -
Solid Fill

1100b BURAETY - SARELBEFaSSREHE - HARNERER
EEOEMEC R

1101b Reserved

Memory Copy w/ Color Expansion

SO & D firjtaciEss » S1 R -

SO Y5 [ 5 7H 7 MPU 5 DMA )] 8bpp =X, 16bpp
(Y g% 7 UL A SCIEAS -

1110b
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Bit Description Default Access
Memory Copy w/ Color Expansion and chroma
keying
S0 & D {irftaciEss - S1RfEM -
1111b SO B ta[E & /A% 4 MPU ¢ DMA L 8bpp 5 16bpp
HY 27 A FHE A GO IRAS -
WIS SO BT ERI=0 Al D R AMEEkE. AR
SO HyfircER=1 R g R B E A D -
REG[92h] Source 0/1 & Destination Color Depth (BTE_COLR)
Bit Description Default Access
7 N/A 0 RO
SO0 Color Depth
6.5 00: 256 {7 (8bpp) - 0 RW
01: 64k & (16bpp) °
1x: 16M £ (24bpp) -
S1 Color Depth
000: 256 f& (8bpp) -
001: 64k &= (16bpp) -
4. 010: 16M £ (24bpp) ° 0 RW
011: Constant color (S1 memory start address’ setting definition
change as S1 constant color definition) -
100: 8 bit pixel alpha blending -
101: 16 bit pixel alpha blending -
Destination Color Depth
10 00: 256 = (8bpp) ° 0 RW
01: 64k & (16bpp) °
1x: 16M £ (24bpp) -
REG[93h] Source 0 memory start address 0 (SO_STRO)
Bit Description Default Access
7-2 Source 0 memory start address [7:2] 0 RW
1-0 Fix at 0 0 RO
REG[94h] Source 0 memory start address 1 (SO STR1)
Bit Description Default Access
7-0 Source 0 memory start address [15:8] 0 RW
REG[95h] Source 0 memory start address 2 (SO 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)

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]
o | Hfn fEE- 0 W
W/ASRENY 4 #2FR - SO_WTH Bit [1:0] PIEB[EE R O -
E(EEE Y EAVGRE -
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]
Lo | M g 0 W
WHHRREW: 4 2Pk - SO_WTH Bit [1:0] AEBEE R O -
EEEEEYHE LG ERE -
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 fRET/E FAgHY X JEAE
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
LTS /& Source 0 WiE /e EAHY X FEFE -
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
L7252 Source O /e FAHY Y AR -
REG[9Ch] Source 0 Window Upper-Left corner Y-coordinates 1 (SO Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 0 Window Upper-Left corner Y-coordinates [12:8] 0 RW
L7252 Source O /e FAHY Y R -
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REG[9Dh] Source 1 memory start address 0 (S1_STRO) /
S1 constant color — Red element (S1 Red)

Bit Description Default Access
Source 1 memory start address [7:2]
2.0 W15 source 1 HEEE R W BEAE - BB FaR G e & R 0 RW
S1MHEBEAE - I Fasi BALERT - & IIE 785 & source 1
sCiBARREIRAr B - bit [1:0] EZ#ERR O -
REG[9Eh] Source 1 memory start address 1 (S1_STR1)/
S1 constant color — Green element (S1 GREEN)
Bit Description Default Access
Source 1 memory start address [15:8]
7-0 Y04 source 1 #iE%E Ry BEEG > MEH BRI GHER 0 RW
S1 EHEAE - W TR ST -
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 W2 source 1 #iEE Ry BERE » EHEESR G HRERER 0 RW
S1 EHEE - W FRBEONKD -
REG[AOh] Source 1 memory start address 3 (S1 STR3)
Bit Description Default Access
Source 1 memory start address [31:24]
7-0 W source 1 #EEE Ky i BERE » EHEESR G ERER 0 RW
S1 HEBEAE - IWEF R A BEREKRT -
REG[A1h] Source 1 image width 0 (S1 WTHO)
Bit Description Default Access
Source 1 image width [7:2]
7p | i fE- 0 BW
WHHRREW: 4 2Pk - S1_WTH Bit [1:0] AEBEER O -
E{EEE Y FR G EE -
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]
ao | T e 0 -
WDNEBRE: 4 #45% o S1_WTH Bit [1:0] EPEE A O -
EEHEEYHE G ERE -
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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
UEHT {7452 Source 1 %G /c FAHY X AEAR -
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
S fFas/e Source 1 REG/E FAHY X JERE -
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
ILHT {75 & Source 1 % /c FAHY Y AR -
REG[A6h] Source 1 Window Upper-Left corner Y-coordinates 1 (S1 Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 Source 1 Window Upper-Left corner Y-coordinates [12:8] 0 RW
I fF s Source 1 (/2 FAgRY Y AR -
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

& . HAVSCIREGREA LA REEACR 0 2R 1 B EBEA ((image_width)*(image_height)*([1]2]3]color
depth)) » R ZAEF B ERAVAS R -
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REG[ABh] Destination image width 0 (DT WTHO)
Bit Description Default Access

Destination image width [7:2]

B &= -

7-2 i _ ‘ 0 RW
W/ABERE WY 4 #4FR - DT_WTH Bit [1:0] EREE R O -
E(EEE Y LG ERE -
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]
4 | FHLEE- _ 0 RW
WI/ASREW 4 #2FR - DT_WTH Bit [1:0] A& E R 0 -
EEEEEYHE LG ERE -
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 O (DT _YO0)
Bit Description Default Access
7-0 Destination Window Upper-Left corner Y-coordinates [7:0] 0 RW
REG[BOh] Destination Window Upper-Left corner Y-coordinates 1 (DT Y1)
Bit Description Default Access
7-5 NA 0 RO
4-0 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]
B BE -
7-0 EEBEZYHE LG ERE - 0 RW
BTE Window Width will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
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REG[B2h] BTE Window Width 1 (BTE WTH1)

Bit Description Default Access
7-5 NA 0 RO
BTE Window Width Setting [12:8]
B B& -
4-0 EEEEEYHE ERIGERE - 0 RW
BTE Window Width will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B3h] BTE Window Height 0 (BTE_HIGO)
Bit Description Default Access
BTE Window Height Setting[7:0]
B BE -
7-0 EEEE Y LG RE - 0 RW
BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B4h] BTE Window Height 1 (BTE HIG1)
Bit Description Default Access
7-5 NA 0 RO
BTE Window Height Setting [12:8]
B & -
4-0 E(EEEEYHE G RE - 0 RwW
BTE Window height will be ignored and auto set as 8 or 16 when
BTE’s all pattern fill operation enable.
REG[B5h] Alpha Blending (APB_CTRL)
Bit Description Default Access
7-4 N/A 0 RO
Window Alpha Blending effect for SO & S1
#EW2% alpha [EAYHEEEFE 0.0~1.0 H - i 1.0 FoRAVEE RN IE
B - 3l H 0.0 RIRHYZE 2B -
00h: O
01h: 1/32
02h: 2/32
5-0 : 0 RW
1Eh: 30/32
1Fh: 31/32
2Xh: 1
Output Effect = (S0 image x (1 - alpha setting value))
+ (S1image x alpha setting value)
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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

A& MPU B AR 1 I H S RS HENERRA 0 -

BEAr e A B TR AEIRFE - BT LAAIER DMA # 27 RERY 5k
TERTE SE s SRR H B AT

Read Function: DMA Busy Check Bit

0: HH& -

1 fehsk e

BRI ERYIEREIECIRAGHY DMA (HERJTE - DR IREAE B 5
= W HZHEE SDRAM Hiffy Canvas HIVEEHHZE - HIYTREE ~
U - EHRE

RW

REG[B7h] Serial Flash/ROM Controller Register (SFL_CTRL)

Bit

Description

Default

Access

Serial Flash/ROM I/F # Select
0: FFIAPIECLIERS/ROM O 77584 -
1. BFIREIELIEAE/IROM 1 #sefE o

RW

Serial Flash /ROM Access Mode

0: Frof~ (EH{E CGROM -

1: DMA T~ i FI#F CGRAM-pattern-~boot start image =;O0SD
TheE | -

RW

Serial Flash/ROM Address Mode

0: 24 bits EHFE -

1: 32 bits EhiAE o

WIS B A 32 bits Ehl = (I ZJH B 17 A EX4B
g (B7h) &S IHEAECIERS - M HaeE It bit 1 -

{58 FH = 7 B DU 4 58 17 T 2K K E /2 A5 E B B T 24K A
32bit firkikfE = -

RW

RA8875 compatible mode

0: 54 SPI 2 0 BifH= 3 IFFrlE -

1. {8 RA8875 5= 0 BifE =, 3 timing -
TERAB875 M S 1 = 1 &I 3 LAY fir B 2 AE B AR A T P2 4%
(high->low) - I H ERHIZERFAK T #45{E (high->low)
EHIER - %)t Mode 0 - SPI FF#fik( (-1E low -

EHIENR - #j% Mode 3 - SPI H§fik(Z (L{E high -

RW
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Bit Description Default Access

CPOL  CPHA shitt in shiftin shitt out

L MsB X X

Read Command code & behavior selection

000xb: 1x FFH a4 03h - FFEVZESE £ Normal read % - Eifl &
FH xmiso #ij A o FELHEBLIERE A 75 222 1 -

010xb: 1x FEH{A< 0Bh - A faster read #HifE - ERlEH xmiso
i A - RA88TT {Efirik BIE IR & 28 A 8 {22 HH) -

1x0xb: 1x FgHY 54 1Bh - & fastest read & - ERHEH xmiso
B A o RABBT7 {EAr BRI R & ZE A 16 &2 ]

3-0 xx10b: 2x sBEH A4 3Bh o £ xmiso Bl xmosi EE X855 R A 0 R/W
FEfrik B E R & 2E A 8 f[H22/H 8] (Dual mode O - 3525 [E
16-18)

xx11b: 2x EHER< BBh o firhkis i BLE e A% 48 xmiso B
xmosi iy A W HL B RS sE=mA - ARk B SR a 5 EhZEA 4
{E2z=38HA (Dual mode 1 > FHE*%[E 16-19) -

g NEFTARY serial flash #3342 DA B SEIRAE AT serial
flash 2l 542 EHERY B LA < ©

REG[B8h] SPI master Tx /Rx FIFO Data Register (SPIDR)
Bit Description Default | Access

SPI master Tx /Rx FIFO Data Register

1ER2={(L core PEHIE fFas% - SPI A] DU TEAE R EE < - —
(e A 5E /R 5 1 [SPIDRIE 725 - & MPU % SPIDR i3 A
I > BROMHIZE S Write FIFO SRR < B-E% A Write FIFO #i gy
&R TTAE © LA E9ekF core EigE SS_ACTIVE - {£ Write
FIFO TEARMHEIE Y T8 AER » BLaleEEERHTRE A » B
7-0 FRANERHREELRE - NA RW
EEE R ERF g RBRCE R - —(E&ERHEARE —EE R
B - TREN RN EEE RS R REERR AR o fi—{E22 L
JERES A Write FIFO tf > jZ & B E5a4A( SPI i - (£ & [E
It & EE R - FE AR BEINE R E{F#/E Read
FIFO 1 - Read FIFO g1 Write FIFO ZAH%H1 » 2 EA 16 &1
FIFO > Read FIFO fyA% 7] A4S Hy SPIDR #7258 HY -
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REG[B9h] SPI master Control Register (SPIMCR2)
Bit Description Default Access

7 NA 0 RO

SPI Master Interrupt enable

0: ZEgErr -

1 SREPEr -

xR EEERE SPIM HhETIEAE - 8 RABSTT & d i Er
& MPU > BT DA(E & R RE & i ieE SPIMSR i {Fas iy AR HERT
e A 5E R -

Control Slave Select drive on which xnsfcs

5 0: nSS  xnsfcs[0] Badf - 0 RW
1: nSS i xnsfcs[1] EgE#f -

Slave Select signal active [SS_ACTIVE]

0: AEHE (nSS Kig i high) -

10 BhfE (nSS K&t low) -

1t SS_ACTIVE 5 Ry R EN{ERT » FIFO e ARl H 5 [ SR & 4Ry
TEHIEIREE -

2 EsEF SS_ACTIVE #h{EHY » FEEH I CPOL/ICPHA %1€ °
Mask interrupt for FIFO overflow error [OVFIRQMSK]

3 0: FIEZ o 1 RW
1. -

Mask interrupt for while Tx FIFO empty & SPI engine/FSM idle
[EMTIRQMSK]

0: RIEE -

1. G -

SPI operation mode

EEE DMA =242 CGROM B% > SPI %72 mode 0 £ mode 3-

mode CPOL: CPHA:
1:0 Clock Polarity bit Clock Phase bit 0 RW

w|v|-|o
Rl—|o|o
Rlo|—|o

e At CPOL=0 > SCK IHRITARENERE 5 O -
o For CPHA=0 » BRIZIERFAREY_EF-GEAL (low->high) - I HERHEAE MEs% (high->low)E4E -
o For CPHA=1 » BRLZIERAREY N F-4aEHL (high->low) - i HERHEAE ERE&Z(E (low->high) -
e AtCPOL=1 - SCK IR AE(ENG & 1(B1 CPOL=0 Z1H) -
o For CPHA=0, ERLZERARHY M FH4EHL (high->low) - i H ERUEFE Ef#&5E (low->high) -
o For CPHA=1, ERUEAERFARAY L H45EAL (low->high) - I HEREZAE TE&% (high->low)Z# 1L -
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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: 22 (not empty) © 1 RO
1. &2Z8 (empty) °
Tx FIFO full flag
6 0: &% (not full) - 0 RO
1. 2o (full) -

Rx FIFO empty flag
S 0: K2 (not empty) - 1 RO
1. % (empty) -
Rx FIFO full flag
4 0: s (not full) - 0 RO
1. & (full) -

1. Overflow interrupt flag

3 - : 0 RW
55 1 R EERRIL AR -

5 1: TX FIFO empty & SPI engine/FSM idle interrupt flag 0 RW
5 1 KEE R AT -

1-0 NA 0 RO
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REG[BBh] SPI Clock period (SPI DIVSOR)
Bit Description

RA8877

Character/Graphic TFT LCD Controller

Default Access
SPI Clock period

5% SR B SPI ST R AR b (E R - 3 RW
— Fcore
Foe= Foors ivisor +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]

BEEFF asas e SRV ITAPIEC B e HY (24 address [7:0] » 0 RW
EEHEE AR EEAVFEAE AT IE -

7-0

REG[BDh] Serial flash DMA Source Starting Address 1 (DMA_SSTR1)
Bit Description

Default Access

Serial flash DMA Source START ADDRESS [15:8]
7-0 BT esa e FR Y BRPAIEC IR AG AUkl address[15:8] - 0 RW
HPHE AR RIS E -

REG[BEh] Serial flash DMA Source Starting Address 2 (DMA_SSTR2)
Bit Description

Default Access
Serial flash DMA Source START ADDRESS [23:16]

FEET AR E SR A TRPIEC IR AS AU ik address[23:16] - 0 RW
H R EACRBENEIAM L -

7-0

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

BEEfras s E SR VI TRIEC AR R fizkl address[31:24] - 0 RW
ERHEE AR EITEAVREAE (T IE -

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)

1o | MCEESEH DMAGYEE (Canvas) bHEVIRE/E LA X[7:0]- | RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
LB 7 #s £ 7% SDRAM 1y H AVECIEAS (i HE[7:2] -
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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)
oo | MWWETEEE DMAMYERE (Canvas) ©HIEE/LE LAXL28] | RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
a5 £ 78 SDRAM 1y HAVECIEAGirkl [15:8] -
REG[C2h] DMA Destination Window Upper-Left corner Y-coordinates 0 (DMA_DYO)
Bit Description Default Access
When REG 5Eh (AW_COLOR) bit 2 =0 (Block Mode)
7.0 e FesE# DMA HYKIE (Canvas) b HEY#HE /A LA Y[7:0] - 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
{725 78 SDRAM 1Y H AL GRS (7 11[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 I fras £ DMARYEE (Canvas) b HEYMREZE L Y[12:8] 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
{725 E 78 SDRAM /Y HAYECIERS iz [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)
7_0 DMA @ﬁ%g[?()] ° 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA i85 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)
20 DMA &P 7 [15:8] - 0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA &85 H[15:8] -
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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 &8 = 5[7:0]

0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA {#i 85 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 (&5 55 [15:8]

0 RW
When REG 5Eh (AW_COLOR) bit 2 =1 (Linear Mode)
DMA i [31:24] -

REG[CAh] DMA Source Picture Width 0(DMA_SWTHO)
Bit Description

Default Access
7.0 liMA Source Picture Width [7:0] 0 RW
B gF -
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 A= rAc g -

01: #h#8 CGROM Sy=ryralli (BRimTAPARCIERS) -
10: EHEERFIC -

11: NA -

RW

5-4

Character Height Setting for external CGROM & user-defined
Character
00b : 16;
01b: 24;
10b : 32;
22

1. FEHEEERFITVREESHASFFIC - EFi5< 8000h K
FPlos QR 8/12/16 - E565>=8000h BPy » ©E R
16/24/32 -

2. EEPPIRRETF TRELHASFFIrC BN E - I Ha%
%€ GT Font ROM (CEh, CFh) HHREH {55 -

3. N#E CGROM $7#% 8x16 / 12x24 / 16x32 -

ex. 8x16 / 16x16 /ZEE X 16 o
ex. 12x24 | 24x24 ['RZEE x 24 -
ex. 16x32 / 32x32 I'REE x 32 -

RW

3-2

NA

RO

1-0

Character Selection for internal CGROM

% FNCRO B7 = 0 1 B6 = 0 » 52N CGROM HyF7T4H
i HA%S CGROM H& T ISO/IEC 8859-1,2,4,5 » B LA IBTET
FRETBOMNBI R AVEE S -

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: ¥PPFAREE -

1 &¥HRREGE -

EEHREEER - BT IR G TS SR 12 - IR
WRFITREEZNAEER T EE V2 g R
12 &% - BRI E U S A E R R -

RW

Chroma keying enable on Text input
0: FITHYER O GEURRBIEEMNEIT -
1: FICAIER O g KR (Canvas)

RW

NA

RO
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Bit Description Default Access
Character Rotation
0 : Normal
NI AR IR E ARG EEIT -
, | 1 aEEEt 00 [ o 3f FLEEENE - 0 R
XFJiEfE BRI N RMEIE TS
(‘EfE%a2E VDIR 5 1) -
AT A F AW ERIRSE - A AU - (R A LA RE
ANFEEF 7251 core_busy AHERE 5 A DUETTE L -
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

HINEERSEE CGROM - 4R 7 ZUELiS 77 200 A S H B -
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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Bit

Description Default Access

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 I bits 3% % ‘K & 00011b, 00101b, 00110b, 00111b
(UNICODE, UNI-Japanese, JIS0208, Latin / Greek / Cyrillic /
Arabic / Thai / Hebrew) F[%J#sE—(E=FHE41EAF 80h DUR » e
et Ky ASCIl 2RI -

2 N/A 0
GT Character width setting

00b: #j% & E R F It - FIUHIEEZEEN—F - EX.
ISO-8859, GB2312, GB12345/GB18030, BIG5, UNI-Japanese,
JIS0208, Thai.

Others: I TFIHAAREELTIT:
Cyrillic & Arabic.

RO

1-0

ASCII, Latin, Greek,

Relationship of Character sets & GT Character width as following:
ASCII Code/ Latin / Greek /
1ISO-8859-x Cyrillic

Char. set .
Arabic

(00111b)

Others

Width

(00100b /1xxxxb)

(00111b)

00b

]

I FE

NA

5] T TS
(auto set by chip)

0l1b

Arial R

T ER

BAATER

NA

10b

Roman RZE

NA

BABAER

NA

11b

Bold

NA

NA

NA

REG[DOh] Character Line gap Setting Register (FLDR)

Bit

Description

Default Access

7-5

NA

0 RO

4-0

Character Line gap Setting

BOEFITHITEE - B AT TR EEBGEH Y 1T -

(BB Z)

TEEE T ROTFSRERE
R TEEA S B R ORI RE )
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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
FICEEEHAT R
I THRE T & BT ORI E) -

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
256 1 » %ﬁt@ﬁ%ﬁﬂ’\] Bit-[7:5] o FEh RW
65K 1 » Ry LLEfFesHY Bit[7:3]

16.7M 6 > 5 HET{FES5HY Bit[7:0] -

7-0

REG[D3h] Foreground Color Register - Green (FGCG)
Bit Description Default Access

Foreground Color - Green; for draw, text or color expansion
256 {0 > ﬁﬁt@ﬁ%’%é@ B.it[7:5] o FER RW
65K ¢ » Ryt EifFaaty Bit[7:2] -

16.7M €8 5 ILET{F 251 Bit[7:0] -

7-0

REG[D4h] Foreground Color Register - Blue (FGCB)
Bit Description Default Access

Foreground Color - Blue; for draw, text or color expansion
256 i - Sy ETFERAY Bit[7:6] - FEh RW
65K ¢ » Ryt Eifreaty Bit[7:3] -

16.7M €8 5 ILET{F 251 Bit[7:0] -

7-0

REG[D5h] Background Color Register - Red (BGCR)
Bit Description Default Access

Background Color - Red; for Text or color expansion
256 t6 > A ILET{F e Bit[7:5] -

65K 1 » LB FasHy Bit[7:3] -

7-0 | 16.7M (0 B ETTERR Bit[7:0] - 00h RW
gt R R OEVNESWEUT - N ERUE AT O E R
B - SRIE GRS R g RS e e 280 - 1£ BTE I
REPR[E - A EAHEE -

REG[D6h] Background Color Register - Green (BGCG)
Bit Description Default Access

Background Color - Green; for Text or color expansion
256 t0 > A ILET{FERY Bit[7:5] -

65K th > Bt By fFasty Bit[7:2] -

7-0 16.7M {1 » B T E2R (Y Bit[7:0] - 00h RwW
g e R OEVREWEUE - N ERUE BT R O E R
B - SRIE G R E AT e T e i =80 - 1£ BTE I
AE TIRIE > A AlEetHEE -
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REG[D7h] Background Color Register - Blue (BGCB)

RA8877

Bit Description Default Access
Background Color - Blue; for Text or color expansion
256 (1 > JyItEIfyasey Bit[7:6] -
65K & - Bt ErfFesny Bit[7:3] -
7-0 16.7M & > B BT 7R3 Bit[7:0] - 00h RW
EE L SR R CIANTE SR - R EEEE BLET S e [E HY
{8 BRIEG SR E R ARG PRI E0R - 12 BTE )
BE TIRIE > A AlaetHEE -
REG[D8h] — REG[DAh] : RESERVED
Bit Description Default Access
7-0 NA 0 RO
REG[DBh] CGRAM Start Address 0 (CGRAM STRO)
Bit Description Default Access
CGRAM START ADDRESS [7:0]
oo | EEREESETILERL - 0 W
EAELHAEAEE (Canvas) HIEEHKE A CGRAM HIER} -
A H#EH CGRAM HYAr ik 725 <UL CGRAM HYE ] -
REG[DCh] CGRAM Start Address 1 (CGRAM_STR1)
Bit Description Default Access
CGRAM START ADDRESS [15:8]
o | BENEERTIEERMGL - o W
(s I AL R (Canvas) Ay EskEH A CGRAM Y&k} »
il H#FH CGRAM HYfirhEE {723 5KV CGRAM HYETEY -
REG[DDh] CGRAM Start Address 2 (CGRAM STR?)
Bit Description Default Access
CGRAM START ADDRESS [23:16]
o | BEREEESTEARL - 0 W
EAELHAEAEE (Canvas) HIEEHKE A CGRAM HIE} -
A HLEH] CGRAM B HEET 725 2K UL CGRAM HYE Y -
REG[DEh] CGRAM Start Address 3 (CGRAM_STR3)
Bit Description Default Access
CGRAM START ADDRESS [31:24]
o | BEREEEFLARL - o W

HERENEFEER (Canvas) AVELE K A CGRAM HYEEL »
it FLE ] CGRAM HYfir ik #7738 AU CGRAM (Y5 -

oo g IRE B R EE USRS o AnheE ~ TTEE - R - AU

FEWEMETE core_busy (fontwr_busy) AREEZTE low o
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REG[DFh] : Power Management register (PMU)

RA8877

Character/Graphic TFT LCD Controller

Bit

Description

Default

Access

Enter Power saving state

0: FRAEMA B & B P g -

1 HE A B -

i

H =R LA B e

SN CRETARE - SRR AR - WG ARE -

$i5(E bit 55 0 A LAZEAIESIARE - 1E A MMARE R I bit A EHFE
Ry 0 TEREEARSE R EERENY - SEEUL bit 55 1 - MPU DVHER 21
Sk A EEAA B AR Fes o EHE A LieE Lo Te02
TR EIRREEIFES{iL7T bit [1] (power saving) AKIGHIZ &M EAL
(B FERAE R T -

RW

6-2

NA

RO

1-0

Power saving Mode definition
00: NA
01: ftrE=

CCLK & PCLK €55 |- » MCLK #4ERFHy MPLL $2 -
10: {RERAEL

CCLK & PCLK {2 |- » MCLK HI[f§ OSC BHHREZ (L -
11: FEARAE

FrEEAREL PLL Fh & (= il -

RW

19.12 SDRAM EHIHT{725

REG[EOh] SDRAM attribute register (SDRAR)

Bit

Description

Default

Access

SDRAM Power Saving type
0: #/7 power down 5 < DUE A B EBIEZ -
1. {7 self refresh dp5 DL AL B -

RW

SDRAM memory type (sdr_type)
Ob: SDR SDRAM
1b: mobile SDR SDRAM

RW

SDRAM Bank number (sdr_bank)
Ob: 2 banks (column fizikA/NH 72 256 words)
1b: 4 banks

RW

SDRAM Row addressing (sdr_row)
00b: 2K (A0-A10)
01b: 4K (A0-A11)
1Xbh: 8K (A0-Al12)

RW
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Bit Description Default Access

SDRAM Column addressing (sdr_col)
000b: 256 (A0-A7)

001b: 512 (AO-A8)

010b: 1024 (A0-A9)

011b: 2048 (A0-A9, A11)

1XXb: 4096 (A0-A9, A11-A12)

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: {#%H

100b: {84

101b: One-eighth array (1/8)

110b: One-sixteenth array (1/16)

111b: {84

To select the driver strength of the DQ outputs (sdr_drv)
*Only for mobile SDR SDRAM

00b: Full-strength driver

01b: Half-strength driver

10b: Quarter-strength driver

7-5

4-3

11b: One eighth-strength driver
SDRAM CAS latency (sdr-caslat)
010b: 2 SDRAM clock

2-0 03h RW
011b: 3 SDRAM clock

Other: {#&
*#£ : This register was locked after sdr_initdone bit was set as 1.
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REG[E2h] SDRAM auto refresh interval (SDR_REF ITVLO)
Bit Description Default Access

Refresh interval (Low byte)

SDRAM A E Bl #rH ] - B SDRAM BFARE T4 -

o AR EREE & 0000h - SDRAM H B RIFTR G HEERE -
BT Rl 4R 9% SDRAM's Refresh HYEHAKIFZEL row size
7-0 HSRGE o 00h RW
Ex. 415 SDRAM H5ikE 100MHz - SDRAM [HRIHT#EHT Tref &
64ms - \If F. row size £y 8192 - FFEE P ER I R EZ 2/ N
64e-3 / 8192 * 100e6 ~= 781 = 30Dh - [A|JH:HE 7 2E[E2h][E3h]
e E 30Dh

REG[E3h] SDRAM auto refresh interval (SDR_REF ITVL1)
Bit Description Default Access

Refresh interval (High byte)
7-0 SDRAM W E Bl ¥ - B SDRAM FFARE T4 - 00h RW
AR FEsaE A& 0000h - SDRAM H BRIFTIFG AR

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
Ry E Al XMCKE HIfi RS -

4 1 RO
0: SDR ECiEAGHFAREERE ©
1: SDR ECIEASHFARELHE ©
Report warning condition
0: ZEpEslE PR E S AR -
10 BEEE SR -
3 BRI EEAGCIEAR L UL RET SDRAM R frhE (FIREEE 0 RW
A AL HE R E 512bytes) B 8 8 T 17 H A i [ 502 35 L
SDRAM FEELIRA_EME SRR » Al S & B R h e
{5 3 ] DUt iE (i oA e - 48 (i 2 A o] U i E 48
& bit & 0 25 -
SDRAM timing parameter register enable
5 (SDR_PARAMEN) 0 RW

0: #5445 SDRAM B 7 S 81E {758 -
1: FisE SDRAM G FE S8 785
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Bit Description Default Access
SDRAM enter power saving mode (sdr_psaving)
1 0 5| 1 Ry L& i A B - 0 RW
1 3 0 AV bR Bk A B -
Start SDRAM initialization procedure (sdr_initdone)
0 F| 1 B(LRKF &g HfT SDRAM {HHATRT -
0 EEUL T F2or SDRAM L& 4A(EG H o] DARHFELT - 0 RW
—HWE 1% > SIERERKO -
1 51 0 AV b A FREEAAYIRAE -
** K% SDRAM BGFFEiFEas A E SDR_PARAMEN (REG[E4], b2) 2%k 1A -
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
30 tMRD : Load Mode 5<%l Active =¢ Refresh #5$HYIFMHE] ° 5 RW
00h — OFh: 1 ~ 16 SDRAM HEfi -
REG[E1h] SDRAM timing parameter 2
Bit Description Default Access
. ‘EH: o
7.4 tRFC . HEhfmHEr A 8 RW
00h — OFh: 1 ~ 16 SDRAM clock -
3.0 tXSR : Bk SELF REFRESH-to-ACTIVE command - 7 RW
00h — OFh: 1 ~ 16 SDRAM HEfi -
REG[E2h] SDRAM timing parameter 3
Bit Description Default Access
.4 tRP : PRECHARGE 34y EHARE[5(15/20ns) ) RW
00h — OFh: 1 ~ 16 SDRAM H#fk -
3-0 tWR : Time of WRITE recovery time - 0 RW
00h — OFh: 1 ~ 16 SDRAM 3k -
REG[E3h] SDRAM timing parameter 4
Bit Description Default Access
24 tRCD : ACTIVE-to-READ ={ WRITE BY7E3EFRT o 5 RW
00h — OFh: 1 ~ 16 SDRAM H#fk -
tRAS : Time of ACTIVE-to-PRECHARGE -
3-0 6 RW
00h — OFh: 1 ~ 16 SDRAM HFH -
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REG[ES5h] |

F IIC BFEE

IC Master Clock Pre-scale Register 0 (IICMCPRO)

Bit

Description

Default

Access

7-0

IIC Master Clock Pre-scale [7:0]
XSCL = CCLK / (5*(Pre-scale + 2))

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

RwW

REG[E9h] |

IC Master Command Register (ICMCMDR)

Bit

Description

Default

Access

START
FECE () BRAAIRT - 0 H S ohE i HEhsbk -
£ SEHHUS(H bit A& O -

RwW

STOP
FEAEAE IR - A HLb AT S Rs B BhE bR -
22 ARG bit AR 0 -

RwW

READ(READ and WRITE can’t be used simultaneously)
1€ slave SE&RL 3l H LA T & #e b HEhER: -
g FEHE(E bit AKE S 0 -

RwW

WRITE(READ and WRITE can’t be used simultaneously)
¥ Slave fit55 A » 3 H I T & RS HENERR -
g2 EAUE(E bit R 0 -

RwW

ACKNOWLEDGE

& 1IC master FEUTEIERI -
0: Sent ACK -

1: Sent NACK -

£ . FEHUS(E bit ki 0 -

RW

2-1

NA

RO

Noise Filter

s
0 .ZEgE -

1: ZEE -

RW
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REG[EAN] IIC Master Status Register (ICMSTUR)
Bit Description Default Access

Received acknowledge from slave

7 0 : Acknowledge #B#Ug% - 0 RO
1: 7475 Acknowledge #77F -
IIC Bus is Busy
6 0: [HIEREE » 1£ STOP FHSFHLEAIFING » I bit £ O 0 RO
1: fURKARES - 7E START SHSEHHEDHIZINS » [f bit & 1 -
5-2 NA 0 RO

Transfer in progress
1 0: E{EH5ERN - 0 RO
1. B IEAEET -

Arbitration lost

& RA8877 4-3 arbitration I - Z{f bit &=%5% 1 - Arbitration
FEHGRA:

0 0 RO
— [ STOP SRS HAAE] » ERMDZHHZK - i RABSTT Y
master &5EE) SDA £ high » (HZEH A master &Kf SDA FaH)
low -
19.14 GPI ¥ GPO s
REG[FOh] GPIO-A direction (GPIOAD)
Bit Description Default Access
General Purpose I/O, Port A
7.0 GPIO-A_dir[7:0] : General Purpose I/O J5E{ZEs#] FEh RW
0: i
1A
REG[F1h] GPIO-A (GPIOA)
Bit Description Default Access
General Purpose I/O, Port A
HAEFENEF] 8bit MPU #MEEZERZ MPU A EHEEF
7.0 For Write, Port A’s General Purpose Output NA RW
GPO-A[7:0] : A & Fyii F B L - B2 DB[15:8 LI -
For Read, Port A’s General Purpose Input
GPI-A[7:0] : A i Fyis g A - B DB[15:8]4L FRMIr -
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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] EiEARLE B fAUEHL bit [7:4] - iZ81 KOUT[3:0] $:HH
XKOUT[3:0]

7-0 Bit [3:0] /&~ 5HY » ¥ E 2 A A % B [3:01# A - NA RW
For Read, Port B’s General Purpose Input

Bit [7:0] B {XKIN[3:0], XA0, XnWR, XnRD, XnCS} s -
Bit [3:0] fE&%1 MPU JhiAIE » o] DA FHAESE R R > HAthfr
JCRIEE £ O -

REG[F3h] GPIO-C direction (GPIOCD)
Bit Description Default Access

General Purpose 1/O, Port C
GPIO-C _dir[7:0] : General Purpose I/0 J5[aj3%4] -

7-0 FFh RW
0: it -
NG
REG[F4h] GPIO-C (GPIOC)
Bit Description Default | Access

General Purpose I/O, Port C

GPIO-C[7] & GPIO_C[4:0] : General Purpose Input / Output
GPIO-C E1 {XPWMO0, XnSFCS1, XnSFCS0, XMISO, XMOSI,
7-0 XSCK} H:FHRIfr NA RW
GPIO Djgs R ATEHRARIThRE AL A RE(E AT -
(ex. PWM, SPI master disabled).

*** GPIO_C[6:5] J& it A {5 Y

REG[F5h] GPIO-D direction (GPIODD)

Bit Description Default Access

General Purpose I/O, Port D
- ir[7:01 : {

2.0 GPIO-D_dir[7:0] : General Purpose /O Jy[aj#2&] EFh RW
0: #th
1 fA

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 BRI HY TS

REG[FBh] Key-Scan Control Register 1 (KSCR1)

Bit Description Default Access
BH o
;| e 0 0
R R O
Long Key Enable Bit
6 1: 25 » RIZHEBEEIY KSCR2 bitd-2 57E - 0 RW

0: ZEKE -

Short Key de-bounce Times

HPRIEAR SR > DL key-scan fr E I REAH
54 | 00004 0 RW
0lb:8

10b: 16

11b: 32

Repeatable Key enable

O: ZEpeesaEH -

1 FREEEM -

ie, WIRFEIGHAT T - I B RAZIRZEREAVIE LT - FRFEEEH]
3 o o B 7 DU T R M R TR B RE RT  ch e Rl - (HR(E A 0 RW
DHBRERPEERE - SRIGENE T —(E T8 - N TETE
FEIRREAE_E— VRN ASHECERE] 1 AR R i g B RE T
& R BRI 2 DL R SRR AT - FEER R T E
% (EHEWREBRR T —RAVFET - AR SERR P EEEE -

Row Scan Time

Period of Key scan controller to scan one row.

1 o0
F

SYSCLK

000: ROW _SCAN _Time =Tz«
001: ROW _SCAN _Time =T,gyqx X2
00 010: ROW _ SCAN _T?me =Tyevok X4 0 W
011: ROW _SCAN _Time =T,y %8
100: ROW _SCAN _Time =T,g,c « %16
101: ROW _SCAN _Time =T,g,c « %32
110: ROW _SCAN _Time =T,z « x 64
111: ROW _SCAN _Time =T,y 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 MAREINHE W ARRE - 0 R/IW
1: Key-Scan MAFETREHELAE -

Key released interrupt enable

6 0: EFTATEREREI - (27 PEEE - 0 RW
1. EFrE et - A L -
5 NA 0 RO

Long Key Recognition Factor

BT E RAGPERI TG R  ER g nat n  Ri R Gl
A EEOFT -

LongKey Re cognitionTime
= RowScanTime x 5x

(LongKey Re cognitionFactor +1) x1024

4-2

Numbers of Key Hit.

0: BHHBEEAZT -

1: —§##4% T - REG[FDhZ##HS -
1-0 2 WEHZSEMAZ T > REG[FEN]GC S5 (5 - 0 RO
3 ={Efgiud% T - REG[FFhJACHRS = (@52

WISRATH B — (MR TEBRIF A A s pdz T - RS (Efr
JTEEIE O -

REG[FDh] Key-Scan Data Register (KSDRO)
Bit Description Default | Access

Key Strobe Data0

LTS O W% T -

e —(EE B R P A (T s T L > At Fess
=% FFh -

7-0 TBD RO

REG[FEh] Key-Scan Data Register (KSDR1)
Bit Description Default Access

Key Strobe Datal

HHHERTERES 1 $H7 T -

e —(EE B R P A (T s s T L > At Fess
[=[F] FFh -

7-0 TBD RO
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REG[FFh] Key-Scan Data Register (KSDR?2)
Bit Description Default | Access

Key Strobe Data2
HIFEA SRS 2 g% T - TBD RO
TR —(ESR Bk R N LA (R s u TOUL > Rt Efres g
[Z] FFh -

7-0

% 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 XIBMVEBFAIF|FR

= A-1

e : 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 3 A-2, caused by
the designing bug from GENITOP, but this
problem could be solved through the software
modification when needed.

15X16 dots Unicode font (Japanese)

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

16 dots ASCII font (Arial)

8X16 dots Latin font

8X16 dots Greek font

8X16 dots Cyril font

12 dots Unicode font (Latin)

12 dots Unicode font (Greek)

12 dots Unicode font (Cyril)

16 dots Unicode font (Latin)

16 dots Unicode font (Greek)

16 dots Unicode font (Cyril)

12 dots Arabia font

12 dots Arabia extendable font

16 dots Arabia font

16 dots Arabia extendable font
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2 A-2: Character code for JIS0208 (RA8877 can not support)

| < > ) v v 0 & & #
0135 | 0169 | 0170 | 0173 | 0206 | 0207 | 0379 | 0413 | 0414 | 3344
] 5 (EE JeE N & # = £t
3436 | 3636 | 3680 | 3847 | 4038 | 4247 | 4347 | 4935 | 4948 | 4949
El = LS =4 i # L il gl i
4974 | 5036 | 5093 | 5159 | 5229 | 5483 | 5660 | 5756 | 5847 | 5881
= i % &t i & #* B ER
5969 | 6232 | 6823 | 6913 | 6962 | 7967 | 8035 | 8157 | 8406 | "8503
| = > 3 ¥
8565 | 8569 | 8570 | 8573 | 8579
= A-3
RA8877
GT30L24M1Z supports font Supported Status Remarks
24X24 dots GB18030 basic font °
12X24 dots GB2312 extension font °
12X24 dots ASCII font °
24 dots ASCII font (Arial) °
24 dots ASCII font °
(Times New Roman)
= A-4
GT30L32S4W supports font 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

RA8877
Supported Status

Remarks

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

24 dots ASCII font (Arial)

24 dots ASCII font
(Times New Roman)

32 dots ASCII font (Arial)

32 dots ASCII font
(Times New Roman)

%= A-5

GT30L16U2W supports font

RA8877
Supported Status

Remarks

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

RA8877
Supported Status

Remarks

11X12 dots GB2312 basic font

15X16 dots GB2312 basic font

24X24 dots GB2312 basic font

11X12 dots GB12345 basic font

15X16 dots GB12345 basic font

24X24 dots GB12345 basic font

11X12 dots BIG5 basic font

15X16 dots BIG5 basic font

24X24 dots BIG5 basic font

11X12 dots Unicode font

15X16 dots Unicode font

24X24 dots Unicode font

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

12 dots ASCII font (Arial)

16 dots ASCII font (Arial)

24 dots ASCII font (Arial)

= A-7

GT20L24F6Y supports font

RA8877
Supported Status

Remarks

5X7 dots ASCII font

7X8 dots ASCII font

6X12 dots ASCII font

8X16 dots ASCII font

8X16 dots bold ASCII font

12 dots ASCII font (Arial)

12 dots ASCII font
(Times New Roman)

16 dots ASCII font (Arial)

16 dots ASCII font
(Times New Roman)

24 dots ASCII font (Arial)

8X16 dots Latin font

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 °
12X24 dots GB2312 extension font °
12X24 dots ASCII font °

24 dots ASCII font (Arial) °
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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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