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1. Description
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A A A A

, 1 U33[OU3IA&[#.%!)!_@/#$!fl+0d!<".'$%*! )
, | OU3[2P2IA&[#.%!2!_@/#$%!fl+Od!<".'$%*!
I E-==$>&(12< YL, (>#SI@8HIR! ¢

,1U3U3]+U331a&>9!U])+IS@>@!N-%"&G>9!
,1:2<I'$10]0Qa&S$HIEA; ;] F*!

| A'a#$l-.IN.'STIESS'..&(IF-(8>&'(I'SI"#$>88@.! <
'$1'$&C (> @.IS&SHB>&! (*!

I JBH#GGH#G!)3dN! <9@$@8>#$! 46?1 a&>9! F'(>! «
E&c#! U[)+! S'>%! @(G! E-=="$>&(;! <9@$@8>#$

E#>%!'ll;E6];J<IUUCVQ)]2]0]0*! <

<1 J>#$(@./E#$8@.IF.@%9)46? EA;]F! ¢
==$>8&(:H

<1 E-==$>&(:I K#(&>'=!;(8* YW;<6SJIN;KCIKN! <

E#$8@.! I'(>! 467! a&>9! )+[)+]20[20]02g02! <
G'>%!F'(>IE&CH!

F'(>1(.@$:#B#(>IF-(8>&'(1g)1!g21!g01!gO! ¢
I'$I"$&C (>@.]" #$>88@.|S&SHE>&'(*!! )

F'C!"#$>88@.14">@>&'(1?'G#IF-(8>&'(*!

N.'8T! 7$@ (%l#$! I(:&(#!' XN7IZ! E-=="$>%!a&>9! 2S!
F-(8>&'(1I<'B=@>&H.#1a&>912SIN&>N_7!F-(8>&'(*!
JBH#GG#G!K#'B#>$&8!E=##GQ-=!I(: &(#*!
A$$S@BB@H.#! F'(>! "$&>#! <-$%'$! I'S! "$&>&(:!
a&>9!<9@$@8>#$*!
02[02!=&[#.%!K$@=9&8!<-$%'$!F-(8>&'(*!!
Y%#$QGHI&(#G!<9@$@8>#$%*!

»! 2C+HI<9@3@8>#%$%!a&>9!U[)+!G'>%*!
E-=='$>&(:!)+ Y %#SQGHI&HGIA@>>#$(%!'IIU[U!
=&[#.%1!'$!0!Y%#SQGHI&(HGIA@>>#$(!I'S!)+[) +!
=&[#.%*!!
7a'A$$@BB@H.#AM?IN'SIN@BTQ_&:9>!
5Ge-%>&(:!'$!">9#$h%!5==.&8@>&'(*!
JBH#GG#G!0Qa&$#! 7'-891A@ (#.1<'(>$'..#$*!
E.##=17'G#1a&>9! 'alA'a#$!<'(%-B=>&'(*!
JBH#GG#G!EB@$>!O[C!d#/QE8@(I<'(>$'..#$*!
OE#>%!"1'A$"$@BB@H.#' KAB!@(G!@!'&[#G!
KAGBg*!
CIE#>%!I'A$":$@BB@H.#KA;!@(G!'@'&[#G!KA;g!
<.'8TIE'-$8# RIIBH#GGH#G!<$/%>@.!6%8&..@>'$!
<&%$8-&>1a&>9'A$"$@BB@H.#'A__*!
6=#$@>&'(I"'.>@:#R!0*3"i0*+"*!

A@8T@:#R! jFAQ)33=&(*!

|

|
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3. Block Diagram

3-1 Block Diagram

RA8875

Character / Graphic TFT LCD Co ntroller

SNL)CR3M
4SKJIWk >
KA > , | =:\6\857L)CR3M
<Ek > ?AYLIF! anasoong| | KHBI>SE8! KH#(#S&8 > ElW<
4E »| NsT N8BT E=##GQ-=! 7F7! »"EIW<
<U+ > J(:&(# GS&D#S! [F——>A<_d
n5;7k > >SJ)
W7k <
E<_ >
ES; <—T» <
ES6 < E#$8@. |l crg
E<Ek —»| 2<EA; SS457 FeW?7 F.@%9]46?!|——»EFss
E;FES —» ' J(&H# iF < EF<E3k
EFE) —> < EF<E)k
;i <5L)R3M >
d6Y7!LOR3M]'KAG!L ORI
d;WILOR3M]'KA:|ILoR3| dIIE<SW 5S< “—> gA
KABg <+—— <(>$.#$ 2SON7J! . - :JAW
KA IC&(H <Kag: 01a&$#% [l W
A 7-891A@ (#. > 5S<\"4JF
) —
> AN?
o8 > BE< AN? > A"?)Z
g6 < E8$'.. A@>>#%(]
. o
3 p— J(:&(# <-$%'$ 4IEI7 ) e
7JE7L2R3M <8$8-8> o8
Figure 3-1: RA8875 Block Diagram
!
3-2 System Block Diagram
EA; E#$8@.
I2< F.@%9
U])+HE&> oﬁ ‘ 7F7!_<S!
?AY ?G-#
45UUPC
dJIASS “ ” ?'!3385?#%
KA;6 AG(.

AN?

Figure 3-2: RA8875 System Block Diagram
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4. Pin Description

4-1 MCU Interface

Pin Name

I/0

Pin Description

DB[15:0]

Data Bus'!
T9%%# @$#'GC@>@'H-%!I'$IG@>@!>3@ (Yl#$!H#>a##(1?7<Y!@(G!45U4
NO#(1%#>>&(:IS#:&%>#S$! (-BHAS! @ (G'¥EE$!IG@>@ 1! SNLPR3M! &%!-%#
N#H(1a$&>& (1 G@>@! >' G&Y%=.@/! 4A5ANCSRBM! &%! -%#G! @88'$G&(:! |

9&:91a9#(IUQH&>!G@>@'H-%!B'G#!&%!-%#G*!

PCH!!

%
G*!

1G@>@!

H-%!B'G#! %#>>&(:*! SNL)CRUM! a&..| H#! &(=->! @(G! %9'-.G! H#! =-..Q.'a} '$! =-..Q

RD#
(EN)

Enable/Read Enable
NOH(1?2<Y1&(>#SI@8#! X;]FZ! &%! U3U3! %#$&#%1!>9&%! =& (! &%!-%#G! @
XS@>@4#@GZ!1!@8>&D#!.'a*!

NO#(1?2<Y!;|F! &%! +U33! %0#$&#%1! >98%! =&(! &%! -%#G! @ %! IW! %&:(
@8>&D#!9&:9*!

D61 4SK1%&:(@

.| XJ(@H.#Z1

WR#
(RW#)

Write/Read-Write
N (1 2<Y! ;]! &%! U3U3! %#$&#% 1! >98%! =&(! &%! -%#G! @%! k! %4
a$&>#Z111@8>&D#!.'a*!
N (1 2<Y!;]F! &%! +U33! %#S&#%1! >9&%! =&(! &%! -%#G! @%! 47K! %&
$#@Gla$&>#!18'(>$'.Z!*158>&DH9ISLB G! @ (G!@8>&D#!.'all'$la$&>#*!

(@' XGC@>@
(@' XGC@>@!

CS#

Chip Select Input
_'al@8>&D#189&=1%#.#8>1=&(*!

RS

Command / Data Select Input
79#1=&(1&%!-%#G!>'| %# #8>!8'BB@ (GIB&B:#*4E!m!31!IG@>@! 4#@G]
8/8.#1&%!%# #8>#G*14E!m!) 11%$EDCIB'BB @ (G!a$&>#!8/8 #!8%!%# #87
;(U3UBI&(>#$I @8#1!-%-@. . ((88!80!>"1n530! @ GG $#% %01 =& (*!!
RS WR#
3! 3!
3! )!
)! 3!
! )! )!

Access Cycle
S@>@EH>#!
S@>@#@G!
<?S! "$&>#!

E>@>-94¢@G!

NP&>H!
RG>

C86

MCU Interface Select
3RIU3UI&(>#SI@8#!&%!%# #8>H#G!
)R!I+U33!&(>#$| @8#!&%!%#. #8>#G!

PS

Parallel /Serial I/F Select Input

3RIA@$@..#.1U3U3]+U33!;|F1%#.#8>!
JRIE#$&@.!10]0OQa&S$#!EA;!I'S!;;<!;]F1%#.#8>*!

AE! &(=->! &%! -%#G! >'l %#.#8>! >9#! @8>&D#! ?<Y! &(>#SI@8#1! &>!

>9@DBB[15:0] 1 RD#(EN)! IWR#(RW#)! ICS#! @(GRS!=&(1>&#>' 'al'$! 9&:
a9#(1-%& (1% #$8@.);]F*!

B-%>! H#! %#>

8'$$#8>./| H#I'$#1>0#8'BB@(G! |G @>@'RI@%YeH#$>& (" @.%' $#8'BBH(G

D

INT#

6!

Interrupt Signal Output
THI&(>HES-=>I'->=->1I'$1?2<Y [>'B(G&B@>#!>9#1%>@>-%!'['45UUPC*!

WAIT#

6!

Wait Signal Output

45UUPC! 8@ (p>! @88#%%! 2<Y!8/8.# ad#(1"5; 7k! =&(! &%! @8>&D#*! ;>!
'al@(G!8'"-.GIH#I-%#G!I'$I2<YI>'1=". IH-%/1%>@>-%!H/!8' (#8>&(:|&>!>";

79&%! &%! @! "5;7k! '->=->1>'l &(G&B@HHMSUUPC! &%! &(! H-%/! %>@>#*! 79#!

%! @8>&DH!
Ie!

='$>*11
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4-2 Serial MCU Interface

Pin Name I/O | Pin Description

SPI Clock
0Qa&$#1!10Qa&$H# E#S&@.!I'S!;, BNELB('-%# 1= #@%#!8'((#8>1&>!>"1"SSA*!
IIC data /4-wire SPI Data Input
OQa&$#EA;LFRIS@>@!&(=->I'$!1%#$&@.!;]F*!!

SDI ;16! | 0Qa&S$#IEA;IFRIW<1!I=#@%#!8'((#8>1&>!>'1"SSA*!

;i <LIFRIN&GQGE&$#8>&'(IG@>@!1'$!1%#$&@.!;]F!

JN(-%#1 1= #@%#!8'((#8>1&>!>'I"SSA*!

3-wire SPI Data /4-wire SPI Data Output
OQa&$HEA;IFRIS@>@->=->1I'$!1%#$&@.!;]F*!

SDO ;16! | 0Qa&S$#EA;IFRIN&GQGE&S$#E>& (IG@>@!'$!1%#5&@.!;]F!
;<LIFRIW<LI&IN(1-%#1 1= #@%#! TH##=!.' @>&(;*!

NC1-%#1 1= #@%# THA=!L' @>& (!

SPI Chip Select
<9&=1%#.#8>1=&(!I'5!0Qa&$#!'$!0Qa’&$H# N#$&@.!;]F*!

SCL g

-

-
SCS# " H<EIFIRIW< 1= #@%#!8'((#8>1&>1>"1"SSA*!
1(1-%#1 1= #@%#!8'((#8>1&>1>'1"SSA*
IICA[L:0] | IIC I/F: 1IC Address Select. ' '
Other I/F: W<1!=#@%#!G'(p>!T##=!.'@>&(:*
Serial Interface Selection
33IRIW<*!
SIFS[L:0] | 3)!IRIOQ"N&SHIEA;!

)3IRIOQMN&SHIEA;!!
NIRY;<!
%#HE&@.;]F1&%6!('1-%#1!=#@ Yo#!8'((#8>1>9#B!>'133*

4-3 LCD Panel Interface

Pin Name I/O | Pin Description

LCD Panel Data Bus
TF7!_<SIG@>@'!H-%!"->=->!I'$! %'-$8BS&D#$*! 45UUPC! %-=="$>%! 2CH|+Od!
8'.'$IGH=>9IH/!$#:&%>#3$' X4IKL)39MZB!8@ (!8'((#8>!8'$$#%="(G&(:!4KN!
H-%!I'$!G&II#SH(>1%#>>& (:FIF'$!-(-%#G =& (1= #@ % # THH#=%!&>!l.' @>&(:*

. !
PDATI[15:0] 6! Color Depth Red ! Green! | Blue

2C+! AS57L)CR)OM!  AS57L)3RUM! AS57LOROM!
! +Od! AS57L)CR)M!|  AS57L)3RCM! AS57LORBM

HSYNC Pulse
K#(#$&8!7TF71&(>#$I@8#1%&:(@.*!
VSYNC Pulse
K#(#$&8!7TF71&(>#3I@8#!1%&:(@.*!
Pixel Clock
K#(#$&8!7TF71&(>#$I@8#1%8&:(@.*!
Data Enable

K#(#$&8! 7TF71&(>#SI @8#!%& (@ .*

HSYNC 6!

VSYNC 6!

PCLK 6!

DE 6!
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4-4 Serial Flash/ROM Interface

Pin Name I/O | Pin Description

External Serial Flash/ROM Clock
E#$8@.!F.@%9]46?!EA;!;]F!8.'8T*!
External Flash/ROM SPI Data Input
E&(.#B'GHRIS@>@!&(=->""1!%#$&@.|F.@%9]46?'EA;!;]F*!F'$!145UUPC1!&>!&%)!
->=->IXSHI@-.>Z*
S-@.'B'G#R!79#1%&:(@.!&%!-%#G!@%'H&QG&$#8>&'(!G@>@'k3XE;63Z*!
External Flash/ROM SPI Data Output
E&(.#B'GHRIS@>@!"->=->I"1%#3$&@./F.@%9]46?'EA;;|F*IF'$!145UUPC1!&>!1&%!
&(=->IXS#HI@-.>Z*!
S-@.'B'G#R!79#1%&:(@.!&%!-%#G!@%'H&QG&$#8>&'(IG@>@'k) XE;6) I *!
External Flash/ROM SPI Chip Select 0
<9&=1%#.#8>1=&(1'$!%#$&@.IF.@%9]46? EA;!;]Fk3*!
External Flash/ROM SPI Chip Select 1
<9&=1%#.#8>1=&(1I'$!%#$&@.|F.@%9]46?'EA;!;]F!K)*!

SFCL 6!

SFDI/SIO0 ;16!

SFDO/SIO1 ;16!

SFCSO0# 6!

SFCS1# 6!

4-5 Touch Interface

Pin Name I/O | Pin Description

YN Signal for Touch Panel
0Qa&$#I7TAIWIL (>$' . [E&:(@.*!
YP Signal for Touch Panel

YN 5!

YP 5 | ooags#7AIAI(>$.IEL(@.H
XN 51 XN Signal for Touch Panel !

0Qa&$#I7AIgW!I<' (>$'.IE&:(@.*!!
XP 51 XP Signal for Touch Panel

O0Qa&$#!7AIgAI<K' (> [E&:(@.*!
TP ADC Reference Voltage

ADC_VREF 5! | 79&%! =&(! &%! >9#! SHI#SH#(8#! D'.>@:BEK! @%! 3*Cq"SS*! 79#! S#|#S#(8k!
D'.>@:#!8'-.GIH#! #(#$@>#G!H/I45UUPCIXGH#@$!1$'BI#[>#S(@.!8&$8-&>*!

4-6 KEYSCAN Interface

Pin Name I/O | Pin Description
Keypad Strobe Line or GPOs (General Purpose Output)
KOUTI3:0J/
[3:0] 6 | 0#=@GIB@>$&[1%6>$ Hi &(#%1%61a&>9=#(QGS@E&(*IXSHI@- >Z*!
(GPO[3:0]) © | 79#18'-.GIH#1=$"$@BB#G! @ %! KABY%! H#: &%0>#$1%#>>& (:11&1!G' (p>1-A4#1!
= H@%# THH=!."@>&(:*!
KIN[4:0)/ Keypad Data Line or GPIs (General Purpose Input)
' i d#/=@G!IG@>@!&(=->%'XS# @-.>Z1!= #@%# @GCG!=-..Q-=!$#%&%0>#J*!!
(GPI[4:0]) " 79#/18'-.GlIH#!=$"$@BB#G! @%!KA; Hl'$#:&%>#$!%#>>&(: 11&I!G'(p>!-%}1!
= H#@%#!8'((#8>1&>1>"TKWS*!
GPOX 6l Extra GPO (General Purpose Output)

5GG&>&'(@./KA6!%&:(@.1!&I'G'(p>!1-%#1!=#@ %# Ti##=!.' @>&(:*!
GPIX iy Extra GPI (General Purpose Input)
" 5GG&>&'(@.1KA;1%&:(@.1!&I!G'(p>!-%#1!=.#@%#!8'((#8>!&>!>'IKWS*|
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4-7 PWM Interface

RA8875
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Pin Name I/O | Pin Description
PWM1 6!  |AMI%&:(@.!"->=->I)!
PWM2 6! |AMI%&:(@.!'->=->12]

4-8 Clock and Power Interface

Pin Name I/O | Pin Description
Crystal Input Pin
Xl 1 LE>1 =& &(GHS(@.! 85/%>@-BBEBS! %9'-.G! HH 8'(#8>#G! > #[>#$(@.!
8%/%>@.!8&$8-&>*179@>!a&. #HFR@L6>#B!8.'8T!'$!145UUPCH!
Crystal Output Pin
XO 6! | 6->=->1=&(II'$! &(>H#$(@.! 8$/%>@-ES8K8! %69'-.G! HH#! 8'(#8>HG! > #[>#$(@.!
8%/%>@.!8&$8-&>*179@>!a&. £HEB@P6>#B!8.'8T!'$145UUPCH!
Reset Signal Input
79&%! @8>&D#Q.'a! &(=->!=#3$I'SB%! @! 9@$CGa@$#! $#%#>!'(1>9#! 4A5UPUPCH! ;> &%! @
RST# ! E89B&>>Q>$&::#3$! &(=->1 a&>9! =-..Q-=! $#%&%>'$! I'S! #(9@ (8#G! ('&%0#| &BB-(&>/r!
9'a#tD#$1!&>1B-%>1#(%-$#!>0@>! & &80 ¢ $H G &1 >9#1%-==./ID'.>@ :#! &Yo! >"!
Sar!
TEST[2:0] .1 | Test Mode Input
' " | F'$189&=1>#%>11-(8>&'(11%9'-. GIH#I8' (#8>#G!>'IKWSII'SI('$B@.'=#$@>&'(*
10 VDD
|
vDDP A 0*0"l;6!="a#$!&(=->*!
CORE VDD
|
CORE_VDD A )*U|u|<|$#|:la#$|&(:_>*||
LDO VDD Output
LDO_OuUT Al D*U"="a#$! #(#HSQ@>#GH/I&(>H#S(@S6*!;>IB-%>18'((#8>H/=@ % %!
B8@=@88&>&H#%!>"1=$#D#(>!="a#3$!('&%o#t*
LDO GND
LDO_GND Al
- K$'-(G1%&:(@.I'$!1&(>#$(@.! S6*!
OSC IO VDD
|
OSC_VDDP A 79#1%#=@$@>#G!6E<!0*0"!;6!="a#$*!
OSC vDD
OSC_VDD Al | BE<)*U!MI="a#t$!'->=->*1;>1&%!-%#GH/I6E<!8'$#*!;>18%!%-: : #%>HG!>']
8'(#8>1>9#'H/=@%%!8@=@8&>'$!(#@$H/'>#!=@ G*!
OSC 10 GND
|
OSC_GNDP A 79 %H#=@3@>#GI6E<!;6!:$"-(G!%&:(@.*!
OSC GND
|
OSC_GND AL | BE<I-$-(G1%8:(@.|@(G@SHIE(>HS(@. /18 ((#8>HGI> IBE\KWSAH
ADC VDD
|
ADC_VDD A 55<10*0"1="a#$!%&:(@.*!
ADC GND
|
ADC_GND Al 55<:$-(Gl%&:(@.!
GND Al |GND

6l<#. ]<'$#:$'-(G%&:(@.!
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5. Register

79HS$H#! @$H! O1>/=#%!'18/8 #%! -%#G! QUR(>#SI@8#! 11 A5UUPC L= #@%#! SHIFSHIHTQ)! 'S GH>@&. 1 794!
=$"$@BB&(:! '$! SH@GE&(:! 'll > $#:8%>#$%! &(UIBC! &%! 8'B="0#G! H/! >0#! 8/8 #%*1 45UUPC! &(8.-G#%! @!
%>@>-%! $#:&%>HS! @ (G! >#(%!'I! &(%>$-8>&'(! $#:&%>H$%*! 79#! %>@>-%! $#:&%>#3$! &%! $#@G! (/! @(G! 8@(
NE>@>-%! 4#@GO0! 8/8.#* T9#! &(BHMBERI>HSW1! >0@>! &%! -UBG@B! @.B'%>! 1-(8>&'(%1! 8@(! H#!
=$"$@BB#G! H/' n<'BB@(G! "$&>#0! 8/8.#! @(G! nS@>@'OfES#*! 79#! n<'BB@(G! "$&>#0! 8/8.#! Ys#>%! >0#!
$#:8%>#$! (-BHHS! > =$"$S@B1! @(G! > nS@>@! "BEBUS8I>0#! G@>@! 'l >O#! $#:&%>H$*I (| SH@G&(:| >#!
%=#B8&I&B!&(%>$-8>& (I$#: &YNDOLRHS>%! @ !INS@>@'$#@ CAHBIBIHIHIN< BB@ (G $&>#18/8.#0*I 79#!
N<'BB@(G!"$&>#018/8 #1%#>%!>0#I$#:8%>#$!(-BHESB@B1! @ (G!>9#InS@>@48@E64 @G> G@>@!'I!
>OH! $H#:8Y>HE TOH#! &(%>$-8>&. (| SHEESHIB. @ %%&I&HG! >')C! 8@>#: BEHYAEYAL! B'%>!'l! a9&89! @$H!
SH@G@H.#|a$&>@H.#*15..I'1>0#1$# & VIS B A@>HGI& (1> 1. a&(:1%H#8> &' (%*!]

|

Table 5-1: MCU Cycle Type

Cycle Type RW# RS Description
<'BB@(G!"$&>#! 3! ) A#:8%>#3!(-BH#$la$&>#!8/8.#!
E>@>-%14#@Qq! ) )! E>@>-%!$#@G!8/8.#!

<'$$#%="(G&(:14#:&%>#3G@>@]?#B'S/'G@>@'a$&J#!

s@>@rse>#| 3 31| a8l a&(I>0#I<BB@(GINS&>H18/8 #+1
<$5H%= (G&( 14 RY%>HSIC HEHG@>@$H@GI8/d #!
s@>@4#@c| ) 3! I, 'a&(:!>9#1<'BB@(G!"$&>#18/8 #*!

Table 5-2 : The Categories of the Instruction Registers

No. Command Registers Address
) E/%>#B!@(G!<'(I&:-$@>&'(14#:&%>#$%)! L3)S';"§)1,\!/'I'!ﬁi?¥w!'3ogw!
2! _<SIS&%=.@/I<'(>$'.14#:8%>#$%! L239M!ilL2VIOM!
o 58>&D#IN&(G'alE#>>&(:14#:&%>#$%! LO39M!ilLOFIM!
O! <-$%'$IEH#>>&(:14#:&%>#$%! LO39M!IILOJOM!
C! N7JI<'(>$".14#:&%>H#$%! LC39MIiIL+POM!
+ 7'-891A@ (#.!<'(>$'.14#:8%>#$%! LP39M!iILPOOM!
P! K$@=9&8!<-$%'$IE#>>&(:14#: &% >H5 %! LU3gM!IILUCOM!
u! A E#>>&(:14#:8%>#$%! LUU9M1ILUVOM!
V! AN (> 14#: 8 %> 1S %! LU5S9MIIILUJIOM!
)3! S$@a&(:I<'(>$'.14#:&%>#$%! LV39MIilL5<9M!
! S?5I<'(>$'.14#:8&%>#$%! LN39M!IILNFOM!
)2! dJlis!;6!<'(>$'.14#:&%>#$%! L<39MIilL<POM!
)0! IF. @>&(:1"&(G'al<'(>$'.14#:8%>#$%)! LS39MIILSNOM!
)O! IE#$&@.IF.@%9!<'(>$'.14#:&%>#$%! LI3OMIILI29M!
)C! LGHES-=>1<'(>$".14#: 8% >H#$%! LF39MIIILF)oM!
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TOHISH:&Y>H$E%! 1-(8>&' (| GHIBSE=>& (1 &%) . &> HE I BINBH: 8Y>HS 1! @ $#:8%>#S! (@ BH! @ (G!$#:&%>H#$! (-BHHS
89%! GHIbBSEHHG! -==#$! #@89! $#:8%6>#$! |-(8>&'(1>@H. I HBEY(SER (%! -=Q>'1 U H&>%! G @>@*! ; (1 >9#! $#:&%>H
-(8>&'(I>@H.#1!G#>@&.|G#%8$8=>& (1|G# @-.> BEUUGASHOEH-># X 46RIA#@G!' (/1I6RIN$E>#'(/114"R!

1#@GQ@H.#@(GC"$&>#Q@H #Z! @$#! GH#Y%BP&HHAGH!!
I

5-1 Status Register

Status Register (STSR)

RA8875

Character / Graphic TFT LCD Co ntroller

Bit

Description

Default

Access

P!

Memory Read/Write Busy (Include Font Write Busy)
3IRIW'I?#B'$/14#@ G| $&>##D#(>*!
)IR1?#B'$/14# @ G]"$&>#!H-%/*!

3!

46!

BTE Busy
3IRIN7JI&%!G'(#!'$! &G .#*!
)IRIN7J!&%!H-%/*!

46!

Touch Panel Event Detected

3IRI7'-89'A@ (#.!1&%!(">!>'-89#G*!

)IR!7'-89!A@ (#.!&%!>'-89#G*!

79&%!H&>!8'B#%! I$'B! >9#! 7TAI8'(>$". . #$! 55171 %&:(@.! G&$#8>
(>! GHQH'-(8#G*! ;>p%! %-::#%>#G! >'! 89#8T! >9#! D@.&G@
B-.>&=#1=".&(:*!

ned
>&'(! I'$!

46!

Sleep Mode Status
3RI45UUPCI&('W'$B@.!B'G#*!
)RI45UUPCI!&(IE.##=!B'G#*

3!

46!

0Q)!

WIs!

3!

46!

3!

Serial Flash/ROM Busy
E#$&@.'F.@%9]46?'H-%/1%3@>'3& $#8>1588#%%! ?'G#*!
3RI&G.#!

3!

)RIH-%/!

46!

Note : n460!B#@(%!$#@G!'(./*

5-2 System & Configuration Registers

REG[01h] Power and Display Control Register (PWRR)

Bit

Description

Default

Access

P!

LCD Display Off
3IRIS&Y=.@/!'lI*!
)IRIS&Y=.@/!'(*

3!

4

+Q2!

WS5!

3!

46!

Sleep Mode

3IR\W'$B@.!B'G#*!

)IRIE.##=IB'G#*!

Note: !!

V¥I794#SH @F#!10la@/%!>"Ta@ TH#!-=!1$'B!%.##=!B'G#R!!

7-89IA@ (#.!la@T#!-=1!d#/'ES@ (la@T#!-=1E'l>a@$#!la@T#!-=*!
2*1N9#(1-%&(:1;;<11>9& 968> &' (1&%0! ('>1%-=="$>#G*!

0*! NO#(! -%&(:! EAL! &>! 9@ %! &>%! =@$>&8-.@9$! %o>#=%! >
[-(8>&'(11$#1#$!>'1%6#8>&'(1+Q)Q2Q0!=#@ Yort*

I -%#! >9&

4N

%!

3!

Software Reset
3IRIW'!@8>&'(*!
)IRIE'I>a@$#!4#%#>*
Note: 79#!H&>!B-%>!H#!%#>!>") @(G!>9#(1 %#>1>'131>'18'B=4

31
># @

%'1>a@ $#!$H%#>*11

~6!
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REG[02h] Memory Read/Write Command (MRWC)

Bit Description Default Access

Write Function : Memory Write Data
S@>@! >" a$&>#! &(! B#B'$/! 8'$$#%="(G&(:! > >9#! W#>>&(:! 'I!
"<4)LOR2M*! <'(>&(--%! G@>@! a$&>#! 8/8.#! 8@ (! H#! @88#=3#G! &(!
H-TIG@>@'a$&>#!8@ %o#*!
PQ3! | Read Function : Memory Read Data QQ! 4n
S@>@! > $#@G! 1$'B! B#B'$/! 8'$$#%="(G&(:! >'! >9#! %#>>&(:! 'I!
"<4)LOR2M*! <'(>&(--%! G@>@! $#@G! 8/8.#! 8@ (! H# @88#=3#G! &(!
H-T! G@>@! $#@G! 8@%#*! W'#HAGHM>! G@>@! $#@G! B/8.#! &%)!
G-BB/I$#@G! @ (G!(##G!>'IH#1&: (‘$#G*!

REG[04h] Pixel Clock Se tting Register (PCSR)

Bit Description Default Access
PCLK Inversion
P! 3IRIAS57!1&%!1#>89#G! @>!A<_d!$&%&(:1#G #*! 3! 4
)IRIAS57!1&%!1#>89#G!@>!A<_d@..&(:#HG:#*]
+Q2! | W5! 3! 46!

PCLK Period Setting

A&[#.18."8TIXA<_dZ!=#$&'G!%#>>&(:*!

)Q3! 33HRIA<_d!I=#$&'G!m!E/%>#B!<.'8TI=#$&'G*! 31 AN
' 3)HRIA<_d!=#$&'G!m!2!>&BHEY6>#B!<.'8TI=#$&'G*! ' '

)3HR!A<_d!=#$&'G!m!O!>& B o>#B!<.'8TI=#$&'G*!

)HRIA< d!=#$&'G!m!U!>& BHEM6>#B!<.'8T!=#$&'G*!

REG[05h] Serial Flash/ROM Conf iguration Register (SROC)

Bit Description Default Access
Serial Flash/ROM I/F # Select
P! 3RIE#$&@.!F.@%9]46?!3!;]F!&%!%# #8>#G*! 3! 40

JRIE#$&@.!F.@%9]467!)!;]F!&%!%# . #8>#G*!
Serial Flash/ROM Address Mode

+! 3RI20'H&>%!@GG$#%%!B'G#!! 3! 4N
79&8%IH&>1B-%>19%#>1>"131'$1%#$& @ .. @%9!*1!
Serial Flash/ROM Waveform Mode

C! ?'G#13*! 3! 4N
?'G#10*!

Serial Flash /ROM Read Cycle
33HRIO!H-%!(''G-BB/!8/8.#!!
3)HRIC!H-%! )!H/>#!G-BB/18/8.#!!
YgHR!+!H-%1 2!H/>#!G-BB/!8/8.#!
Serial Flash /ROM Access Mode
2! 3RIF'(>!IB'G#!! 3! 4N
)RIS?5!B'G#!

Serial Flash /ROM I/F Data Latch Mode Select
)Q3! 3gHRIE&(:.#1?'G#! 3! AN
)3HR!S-@.!?'G#!3*!
)HRIS-@.!?'G#!)*!

3! an
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REG[06h] Serial Flash/ROM CLK Setting Register(SFCLR)

Bit Description Default  Access
PQ2! W5! 3! 46!
Serial Flash/ROM Clock Frequency Setting
3[HR!EF<_!I$#b-#(8/!m!E/%>#B!8.'8T!I$#b-#(8/!
3 XN#H(IS?5IH(@H.# @ (G!<.'$IG#=>9!Im!2C+!8'.'$! 31 AN
)Q3! EF<_!I$#b-#(8/'m!E/%>#B!8.'8T!I$#b-#(8/!]2Z : :
)3HR!EF<_!I$#b-#(8/'mIE/%>#B!8.'8T!I$#b-#(8/1]!2!
)HRIEF<_!I$#b-#(8/'m!E/%>#B!8.'8 T!I$#b-#(8/!]'O!
REG[10h] System Configuration Register (SYSR)
Bit Description Default  Access
PQO! | W]5! 3! 46!
Color Depth Setting
0Q2! 33HIRIUQH==!:#(#$&8!7TF71!&*#*12C+!8"."$%* 3! 4N
)H!IRD+QH==L:#(#$&8!7F71!&*#*1+Cd!8".'$%*!
MCUIF Selection
)Q3! 33H!RIUQHE&>I?<Y!;(>#$I@8#*! 3! 4N
)H!IRN+QHE&>!?2<Y!; (>#SI @ 8#*!
REG[12h] GPI
Bit Description Default  Access
PQC! ws! 3! 46!
GPI[4:0] : General Purpose Input.
0Q3! | dINW!MIBRIK#(#$@.!A-$="%#!;(=->!I$'B!=&('d;WLOR3M! ws! 46!
dINJWImR!W<!
Note : dJINJW!IR!4JKL<39M!H&>!P!
REG[13h] GPO
Bit Description Default Access
PQO! W5! 3! 46!
GPO[3:0] : General Purpose Output
0Q3! | dINW!IMISRIK#(#3@.!A-$="%#!6->=->I>'ld6Y7LOR3M! 3! 4N
dINIWIm)RIW<!
Note :!dIJNJW!R!4JKL<39MIH&>!P
REG[14h] LCD Horizontal Display Width Register (HDWR)
Bit Description Default Access
P! W5! 3! 46!
Horizontal Display Width Setting Bit[6:0]
+Q3! TOH $#: &%>H#B! %=#H8&I&#% ! > EE!9'$&C' (>@.! G&Y%=.@/'a&C >9!&§1 AN
’ SO#1-(&>I'NUI=&[#.%!$#%".->&'(*! ' ’
T$&C'(>@.!GE&Y=.@/1a&G>9IX=&[#.%Z!m! X S Mt Z[U!

Note : "SMIB-%>H#1%#>1.#%%!>9@ (I+O9'H#8@-%#!>9 @ 4&BBRB&C' (> @.|G&%=.@/'a&G>9!&%!IU33!=&[#.%
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REG[15h] Horizontal Non-Display Period Fine Tuning Option Register (HNDFTR)

Bit Description Default Access
DE Polarity
P! 3!R!19&:9!@8>&D#*!! 3! 40
)IR!.'al @8>&D#*!
+QO! W5! 3! 46!

Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0]
003! 798%! $#:&%>#$! %o=#B&I&H# %! >O#! & (#! >-(&(:! 'S 9'$&C' > @.! ((RG&%=. @ 4N

' =#H$&'Grl &>1&%!-%#G! > %-=="$>I>0# EIW<IB'G#! =@ (#.*! J@89! .#D#.! ’
'11>9&%!B'G-.@>&'(1&%!2Q=&[#.*!

REG[16h] LCD Horizontal Non-Di splay Period Register (HNDR)

Bit Description Default Access
PQC! W5! 3! 46!
Horizontal Non-Display Period(HNDP) Bit[4:0]
0Q3! 79&%!$#:&%>#$!%=#8&| HBRIZCHD .| (((QG&Y%=.@/'=#$&'G*!! 31 an
T TU$&C'(C@.'W(QS&Y%=.@/IA#$&'GIX=&[#.%Z! ' '
mX WS4tHZ[UtX WSF74]2t)Z[2!1!2!

REG[17h] HSYNC Start Position Register (HSTR)
Bit Description Default  Access

PQC! WS5! 3! 46!

HSYNC Start Position[4:0]
T %>@$>&(:! ='%&>&'(! 1$'B! >9#! #(G! 'll G&Y%=.@/! @$#@! >"! 394! 4N
H#:&((&(:I'ITEIW<*1)@89!.#D#.I'1>9&%!B'G-. @>&'(1& %! UQ=&[#.[!! ' '

"EIW<IE>@$>IA'%&>&' (X=&[#.%Z!m!X E74!t)Z[U

0Q3!

REG[18h] HSYNC Pulse Width Register (HPWR)

Bit Description Default  Access
HSYNC Polarity
P! 3IR!_'al@8>&D#*!! 3! 4
)R &:9!@8>&D#*!
+QC! W5! 3! 46!
HSYNC Pulse Width(HPW) [4:0]
0Q3! | 79#!I=#$&'Gla&G>9!"II"EIW<*! 3! 4N

"EIW<IA-.%#I"&G>IX=&[#.%Z!m!IX ANt Z[U

REG[19h] LCD Vertical Displa y Height Register (VDHRO)

Bit Description Default  Access
PQ3! Vertical Display Height Bit[7:0] ] 3 4
"#$>&8@.!1S&Y%=.@/ #&:9>X_&(#Z!m!"S 4!t!)!
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REG[1Ah] LCD Vertical Disp lay Height Register0 (VDHR1)

Bit Description Default  Access

PQ)! W5! 3! 46!

31 Vertical Display Heigr]t Bit[8] i 31 4N
"#$>&8@.!1S&Y%=.@/ #&:9>X & (#Z!m!"S 4!t))!

Note : 79#!"S 41B-%>IH#1%#>1 #%%!>9@(!)J391'H#8 @ IHBE [&B-B!D#$>&8@.!G&%=.@/!9#&:9>1&%!OU3*!

REG[1Bh] LCD Vertical Non-Di splay Period Register (VNDRO)

Bit Description Default Access
PQ3! Yertical Non-PispIay ?eriod Bit[7|:0] ) 31 an
#$>88@.IW'(QS&%=.@/\A#$&'GX_&(#Z!mIX"WS4!t)Z!
|
REG[1Ch] LCD Vertical Non-Di splay Period Register (VNDR1)
Bit Description Default Access
PQ)! W5! 3! 46!
3 nggaslcg3\?\)?5@5%?&1%5&1&(#2!m!X"Ws4!t!)z.l 3 4
|
REG[1Dh] VSYNC Start Position Register (VSTRO)
Bit Description Default  Access

VSYNC Start Position[7:0]
79! %>@$>&(:! ='%&>&'(! 1$'B! >9#! #(G! 'll G&%=.@/! @$H@! >'!§9#! an
H#:&((&(:I'"EIW<*! ' '
"EIW<IE>@$>IA'%&>&'(X_&(#Z!Im!X"E74t)Z!

PQ3!

REG[1Eh] VSYNC Start Position Register (VSTR1)

Bit Description Default  Access
PQ)! W5! 3! 46!
VSYNC Start Position[8]
3l 73@%7@9&(:! I$'B! >9#! #(G!'ll G&%=.@/! @$H@! >'! >9#! H#:&((&(:!él!! an
EIW<]
"EIW<IE>@$>IA'%E&>&'(X_&(#Z!Im!X"E74t)Z!

REG[1Fh] VSYNC Pulse Width Register (VPWR)

Bit Description Default  Access

VSYNC Polarity
P! 3IR! 'al@8>&D#*!! 3! g
)IR!" &:9!@8>&D#*!

VSYNC Pulse Width[6:0]
+Q3! 79#!=- %#1a&G>9!"[I"EIW<!&(!.&(#%*! 3! |
"EIW<IA- %#"\&G>9X &#HZ!MIX"ANINZ!
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5-3 LCD Display Control Registers

REG[20h] Display Configuration Register (DPCR)

Bit Description Default  Access
Layer Setting Control
P! 3IRI6(#!. @/#$!8'(1&:-$@>&'(1&%!%# . #8>#G*! 3! 4N
)IRI7a'l. @/#$%!8'(1&:-$@>&'(1&%!%# #8>#G**|
+QO! | ws! 3! 46!
HDIR
ol “$&C'(>@.'E8@(I1S&$HB8>&'(1'$! (Im!EJK!(-BH#$*! 31 AN

3IRIEJK3I>EIKX(Q)Z!
)RIEJKX(Q)ZI>'EJK3*!

VDIR

N "#$>88@./ES@(IG&$HE>& (11I'S!(Im!<67!(-BHHS! 3l A

' 3IRI<6731>'1<6?X(Q)Z! ' '
)IRI<62X(Q)Z!>'1<67?3!

)Q3! | wa! 3! 46!

REG[21h] Font Control Register 0 (FNCRO)
Bit Description Default  Access

CGRAM/CGROM Font Selection Bit in Text Mode
3IRI<K46?!I'(>1&%!%# . #8>H#G*!
)IRI<K45?!I'(>1&%!%#.#8>#G*!

Note:

P! VITOHIHE>1&%0!-%0#G!>"1%#.#8>1>9#IH&>QB @=1%'-$8#!a9#(!1>#[PQB'G#! 4N
&%! @8>&D#X4IKLOFUIFZ11a9#(I1<K45?1&%!
a$&>&(:X4IJKLO)IMIH&>10Q2!m3)HZ1!>9#IH&>1B-%>IH#1%#>! @%!n3q*!

2*1N9#(1<K45?11'(>1&%!%#.#8>114IKL2) IMIHE>!CIB-%>H#!%#> @ %!

)*!
+! WS5! 3! 46!
External/Internal CGROM Selection Bit
Cl 3IRL(>#$(@.!<K46?!1&%!%# #8>#HG*XAIKL2FOM!B-%>IH#1%#>1339!ZL, | AN
NRIJ[>#$(@.!<K467?!&%! %o# . #8>#G*I X4IKL2IIMIH&>+!sSHE&>P! B-%>TH#!
%#>13Z1
0oQ2! | ws! 3! 46!

Font Selection for internal CGROM
NH(IFW<43INPIMI3!@(GINCIm!31!;(>#$(@.1<K46?!%-=="$>%!>0#!
UD+!'89@3$@8>#3$! %#>%!a&>9!>9#!%>@(G@$G!8'G&(:!'I';E6];J<!UUCVQ
)iO1! a9&89! %-=="$>%! J(:.&%9! @(G! B'%>! 'll J-$'=#@(! 8'-(>¥H!
)Q3! .@(-@:#%*!! 3! 40
33HIR!;E6];J<!UUCVQ)*!
3)HIRLE6];:J<!IUUCVQ2*!
)3H!R!;E6];J<!UUCVQO*!
))HIR!;E6];J<!UUCVQO*!
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REG[22h] Font Control Registerl (FNCR1)

Bit Description Default Access

Full Alignment Selection Bit
P! 3IRIF-..1@.&:(B#(>!1&%!G&Y%@H.#*! 3! 4N
)IRIF-..|@.&:(B#(>!&%'#(@H.#*!
Font Transparency

+! 3IRIF'(>la&>9!H@8T:$'-(G!8".'$*! 3! 4N
)IRIF'(>!1a&>9!H@8T:$'-(G!>$@ (%=@ $#(8/*!

C! WS5! 3! 46!
Font Rotation

O! 3IRIW'$SB@.*! 3! 4N

)IRIV3IGH#:$##!G&%=.@/*!
Horizontal Font Enlargement
33H!R!g)*!

0Q2! 3)H!R!Ig2*! 3! 4M
)3H!R!gO0*!

))H!IR!gO*!

Vertical Font Enlargement
33H!R!g)*!

)Q3! 3)H!R!Ig2*! 3! 4M
)3H!R!gO0*!
))HIR!gO*!

REG[23h] CGRAM Select Register (CGSR)
Bit Description Default Access

CGRAM No.
TO#I%#>>&(:1'11>9#] (-BH#S!'I!>989 @S @8>#3! & (1 <K452*!;>p%! -Do#G!
>'1a$&>#I>9#-%H#SQGHI&(#G!89@$@8>#$H&>B@=!G@>@!&(>'|<K452*!)+!
PQ3! | 8'(>&(--%! G@>@' a$&>#! 8/8. #BEF>#! >O#! H&>B@=! a$&>&(:![I' @'3! 4
UD+! 89@3$@8>#$* W'>#! >9@>! >9#1 2/<4)I H&>! 0Q2! B-%>! H# %#>1 @%
3)HX<K452711&$%>*I5(G!B'$#!>9@HIG@>@'a$&>#!8/8.#%!a&. ||."=!
H@8T!>'1>9#G @>@!@(G!8'D#$!>9#H&>B@=*1

REG[24h] Horizontal Scroll Offset Register 0 (HOFSO0)

Bit Description Default Access

Horizontal Display Scroll Offset [7:0]
PQ3! | 79#!G&%=.@/"'1%#>!"I!>9#19'$&E(FG&$#B8>&'(1!189@ (:&(:!>9#! D@ .- #B! 4N
a&..!8@-%#!>9#1#11#8>!'1%8%"..&(:!@>19'$&C' (> @ .| G&$H#B>&'(*

REG[25h] Horizontal Scroll Offset Register 1 (HOFS1)

Bit Description Default Access

PQO! W5! 3! 46!
Horizontal Display Scroll Offset [10:8]

2Q3! T9#!G&Y%=.@/"'1%#>!"!>9#!9'$&EAFC&$#8>&'(1!189@ (:&(:!>9#!D|@ .-#B! 41
a&..!8@-%#!>9##11#8>1'1%8%"..&(:!|@>19'$&C' (> @ .| G&$HB>&'(*
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REG[26h] Vertical Scroll Offset Register 0 (VOFSO0)

Bit Description Default Access
Vertical Display Scroll Offset [7:0]

PQ3! | 79#! G&%=.@/!"lI%#>!"l! >9#! DB &R$#8>8&'(1! 89@ (:&(:! >9#! D@ .-#B! 4N
a&..!8@-%#!>9#1#11#8>!1'1%8%"..&(:! @>D#$>&8@.|G&$#8>&'(*

REG[27h] Vertical Scroll Offset Register 1 (VOFS1)

Bit Description Default Access

PQ2! W5! 3! 46!
Vertical Display Scroll Offset [9:8]

)Q3! T9#! G&Y%=.@/"'[1%#>!"]! >9#! DI A &R $#8>&'(1! 89@ (:&(:! >9#! D@ .-#B! 4N
a&..!8@-%#!>9#1#11#8>!'1%8%"..&(:! @>!D#$>&8@ .| G&$#8>&'(*

REG[29h] Font Line Distance Setting Register (FLDR)

Bit Description Default Access

PQC! W5! 3! 46!
Font Line Distance Setting

0Q3! E#>>&(:I >9#! I'(>! 89@$@8>#3! .&(#! G&Y%>@ (8#! a9#(! Yo#>>& (! BHEBB/! 47
I'(>1a$&>#!8-$%'$! @->'|B'D#*IXY (&>R!=&[#.Z!

58>&D#la&(G'a

Waole [=]———
F'(>lL.&#HIG&Y%>@(8#
I e ——

Figure 5-1: Character Line Distance

REG[2Ah] Font Write Cursor Horizont  al Position Register 0 (F_CURXL)

Bit Description Default  Access
PQ3! Font Write Cursor Horizontal Position[7:0] 31 4N
) TR %#>>&(:1'1>9#19'$&C' (> @. 18" WH%E>E'('$!'(>1a$&>& (:*! ' ’

REG[2Bh] Font Write Cursor Horizont  al Position Register 1 (F_CURXH)

Bit Description Default Access
PQ2! NA 3! 46!
)Q3! Font Write Cursor Horizontal Position[9:8] 31 AN

' TOH1%#>>& (' '>9#19'$&C'(>@. |8 HH%E&>&'(I'S!'(>1a$&>& (:*! ) )
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REG[2Ch] Font Write Cursor Vertical Position Register 0 (F_CURYL)
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Bit Description Default Access
PQ3! Font Write Cursor Vertical Position[7:0] 31 AN
’ 79#1%#>>&(:!'1>9# D#$>8E 8 @' $8=-B>&'(II'S!I'(>1a$&>& (:*! ' ’
REG[2Dh] Font Write Cursor Verti cal Position Register 1 (F_CURYH)
Bit Description Default Access
PQ)! NA 3! 46!
31 Font Write Cursor Vertical Position[8] 31 AN
) 79#1%#>>&(:!'1>9# D#$>8&8@.18-$%'$!="%&>&'(II'$!' (>1a$&>& (] ' ’
!
REG[2Eh] Font Write Type Setting Register
Bit Description Default Access
Font Size Setting
: : Variable
Full Size Half-Size Width
33H! )+)+! up+! Wg)+!
PQ+! 3)H! 20[20! )2[20! Wg20! 3! 4
)gH! 02[02! )+[02! Wg02!
Note: 79#!I'(>!1a&G>9!&(G&8@>#BNI!GH#=#(G%!'(!>9#!89 @3 @[8>#3!
8'GH!'I>9#IFEW7*!
Font to Font Width Setting
339!RIF'(>!a&G>9""l!
3)9RIF'(>!I>'F'(>1a&G>9!m!)!|=&[#.!
CQa! 329IR!IF'(>!I>'IF'(>1a&G>9!m!2!1=&[#.%! 3! 4N
K|
1>
OF9IRIF'(>!>'IF'(>1a&G>9!m!+0!=&[#.%!

F'(>1>'IF'(>1a&G>9
”

4115 & |6

Figure 5-2 : Font to Font Width
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REG[2Fh] Serial Font ROM Setting

Bit Description Default Access
GT Serial Font ROM Select
333HRIK72)_)+7AJIK72))+7)AI!
33)HR!K703_)+Y2n"!
| | Al
PQCY | 3)3HRIK703_2070I]1K703"2070l! 3! an
3))HRIK703_207?)ul
)33HR!K703 02EOM]'K703 02EO"!
FONT ROM Coding Setting
F'$!%=#8&1&8! K7! %#$&@.UBR4! >9#! 8'G&(:! B#>9'G! B-%>! H#!
%#>1'$IGHB'G& (!
333HR!KN20)2!
33)HRIKN)200C]KN)U303!
0Q2! 3)3HRIN;KC! 3! 47
3))HRIYW;<6SJ!
)33HRI5E<;;!
)3)HRIYW:Q, @=@ (#%t!
))3HR!,;E323U!
NHR! @>&(IK$##T]!</$&..&8!]'5$@H&S
ASCII / Latin/Greek/ Cyrillic / Arabic
| .
' ASCII Latin / Greek Arabic
/Cyrillic
33H! W'$B@.! W'$B@.! W5!
)Q3! | ’ " " g%#(>@>&' ! 3! 4N
3)HI 5$8@.! @$&@H #18GC aobon
. ASHWH(>@>&'(!
| I |
)3H! 4B@(! W5! F'$BY%ON!
MH! N.G! | W5! ws!
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5-4 Active Window & Scroll Window Setting Registers

REG[30h] Horizontal Start Point 0 of Active Window (HSAWO)

Bit Description Default Access
PQ3! | Horizontal Start Point of Active Window [7:0] 3! 40
REG[31h] Horizontal Start Point 1 of Active Window (HSAW1)
Bit Description Default Access
PQ2! ws! 3! 46!
)Q3! Horizontal Start Point of Active Window [9:8] 3! 4N
!
REG[32h] Vertical Start Point O of Active Window (VSAWO)
Bit Description Default Access
PQ3! Vertical Start Point of Active Window [7:0] 3! 4N
!
REG[33h] Vertical Start Point 1 of Active Window (VSAW1)
Bit Description Default Access
PQ)! W5! 3! 46!
3! Vertical Start Point of Active Window [8] 3! 4N
!
REG[34h] Horizontal End Point 0 of Active Window (HEAWO)
Bit Description Default Access
PQ3! Horizontal End Point of Active Window [7:0] 3! 4N
I
REG[35h] Horizontal End Point 1 of Active Window (HEAW1)
Bit Description Default Access
PQ2! ws! 3! 46!
)Q3! Horizontal End Point of Active Window [9:8] 3! 47
!
REG[36h] Vertical End Point of Active Window 0 (VEAWO)
Bit Description Default Access
PQ3! | Vertical End Point of Active Window [7:0] 3! 47
!
REG[37h] Vertical End Point of Active Window 1 (VEAW1)
Bit Description Default Access
PQ)! W5! 3! 46!
3! " ertical End Point of Active Window [8] ! 3! 4N
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Figure 5-3: Active Window

REG[38h] Horizontal Start Point O of Scroll Window (HSSWO)

RA8875

Character / Graphic TFT LCD Co ntroller

Bit Description Default  Access
PQ3! Horizontal Start Point of Scroll Window [7:0] 3! 4N
!
REG[39h] Horizontal Start Point 1 of Scroll Window (HSSW1)
Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! Horizontal Start Point of Scroll Window [9:8] 3! 47
!
REG[3Ah] Vertical Start Poin t 0 of Scroll Window (VSSWO0)
Bit Description Default  Access
PQ3! | Vertical Start Paint of Scroll Window [7:0] 3! 47
!
REG[3Bh] Vertical Start Poin t 1 of Scroll Window (VSSW1)
Bit Description Default  Access
PQ)! W5l 3! 46!
3! Vertical Start Point of Scroll Window [8] 3! 4N
!
REG[3Ch] Horizontal End Poin t 0 of Scroll Window (HESWO)
Bit Description Default  Access
PQ3! Horizontal End Point of Scroll Window [7:0] 3! 4N
!
REG[3Dh] Horizontal End Poin t 1 of Scroll Window (HESW1)
Bit Description Default  Access
PQ2! W5! 3! 46!
)Q3! Horizontal End Point of Scroll Window [9:8] 3! 47
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REG[3Eh] Vertical End Poin t 0 of Scroll Window (VESWO0)
Bit Description Default Access
PQ3! | Vertical End Point of Scroll Window [7:0] 3! |

REG[3Fh] Vertical End Poin t 1 of Scroll Window (VESW1)
Bit Description Default  Access
PQ)! W5! 3! 46!
3! Vertical End Point of Scroll Window [8] 3! 4N
!
X EEM"EENZ

Scroll Window

\
X JENI"IENZ

Figure 5-4 : Scroll Window
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5-5 Cursor Setting Registers

REG[40h] Memory Write Control Register 0 (MWCRO)

Bit

Description

Default

Access

P!

Text Mode Enable
3IRIK$@=9&8!B'G#*!
)IRI7#[>1B'G#*

3!

4

+!

Font Write Cursor/ Memory Write Cursor Enable
3IRIF'(>!1a$&>#18-$%'$]! ?#B'$/"$&>#!<-$%'$!&%! (> D&Y &H . #*!
)IRIF'(>1a$&>#18-$%'$]! ?#B'$/1"$&>#!<-$%'$! & %! D&Y &H . #*

3!

4

Font Write Cursor/ Memory Write Cursor Blink Enable
3IRIW'$B@.!G&%=.@/*!
)IRIN.&(T!G&%=.@/*

3!

4

WS5!

3!

46!

0Q2!

Memory Write Direction (Only for Graphic Mode)
33HIR! #IB4&:9>!1>9#(17'=! AS'a(*!
3)HIR!4&:9>48_#1>!1>9#(17'=! AS'a(*!

)J3HIRI7'=! AS'a(1>0#(1_#1>! A4&:9>*]
DHIR!IS'a(!l A7'=I>9#(1 #1>! A4&:9>*

3!

4N

)!

Memory Write Cursor Auto-Increase Disable
3IRI<-$%'$!@->'Q&(8$H#@ %#%1a9#(!B#B'$/lad&>#*]
)IRI<-$%'$!G'#%(p>!@->'Q&(8$# @ %#%!a9#(IB#B'$/la$&>#*

3!

4

3!

Memory Read Cursor Auto-Increase Disable
3IRI<-$%'$!@->'Q&(8$#@ %#%!a9#(IB#B'$/I$#@ G*!
)IRI<-$%'$!G '#%(p>!@->'Q&(8$# @ %#%!a9#(IB#B'$/I$#@ G*

3!

4

REG[41h] Memory Write Control Registerl (MWCR1)

Bit

Description

Default

Access

P!

Graphic Cursor Enable
3IRIK$@=9&8!<-$%'$!G&Y@H.#*!
)IRIKS@=9&8!<-$%'$!#(@H.#*

3!

4

+QO!

Graphic Cursor Selection Bit
E#.#8>!'(#!1$'B!1#&:9>:$@=9&8!8-$%'$!>/=#%*IX333H!>'1)))HZ!
333H!RIK$@=9&8!<-$%'$! E#>1)*!
33)HIRIK$S@=9&8!<-$% 'S E#>12%!
3)3H!IRIK$@=9&8!<-$% 'S E#>10%!

IIR!

IIR!

NMHIRIK$@=98&8!<-$%'$!E#>1U*

3!

4

0Q2!

Write Destination Selection

33H!R!_@/#%!)i2*!

3)H!R!<K457*!

)3H!RIK$@=9&8!<-$%'$*!

NHIRIA@>>#S$(*!

Note : "9#(!1<K45?18&%!%#.#8>#G!X3)HZ1!14IKL2)9MIH&>!P!B-9
%#>1@%!n30*!

3!

>IH#!

4

WS!

3!

46!

3!

Layer No. for Writing Selection

When resolution =< 480x400 or color depth = 8bpp:
3IR!_@/#$H)*!

)IR!_@/#$12*

When resolution > 480x400 and color depth > 8bpp:
W51@.a@/%!a$&>&(:!>'! @/#$!)*!

3!

4N
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REG[44h] Blink Time Control Register (BTCR)

Bit Description Default  Access

Text Blink Time Setting (Unit: Frame)
339IRN!I$@B#!>&B#*!
3)9'R!I2!I$@B#%!>&B#*!
329!R!0!I$@B#%!>&B#*!

PQa3! IR 3! 41
IIR!
IIR!
FFIIRI2C+!I$@B#%!>&B#*

1
REG[45h] Memory Read Cursor Direction (MRCD)
Bit Description Default  Access
PQ2! W5! 3! 46!

Memory Read Direction (Only for Graphic Mode)
33HIR!_#15B4&:9>1>9#(17'=! AS'a(*!

)Q3! 3)HIR!I4&:9>_#I>1>9#(17'=! /BS'a(*! 3! 4N
)3HIR!7'=! AS'a(!>9#(1_#1>! AH4&:9>*]
NHIR!IS'a(! A7'=1>9#(! #1>! A4&:9>*

REG[46h] Memory Write Cursor Horizontal Position Register 0 (CURHO)

Bit Description Default  Access

PQ3! Memory Write Cursor Horizontal Location[7:0] 3! 4N

REG[47h] Memory Write Cursor Horizontal Position Register 1 (CURH1)

Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! Memory Write Cursor Horizontal Location[9:8] 3! 4N

REG[48h] Memory Write Cursor Vertical Position Register 0 (CURVO0)

Bit Description Default  Access

PQ3! Memory Write Cursor Vertical Location[7:0] 3! 4N
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REG[49h] Memory Write Cursor Vertical Position Register 1 (CURV1)
Bit Description Default  Access
PQ)! ws! 3! 46!
3! Memory Write Cursor Vertical Location[8] 3! 4N
REG[4Ah] Memory Read Cursor Horizontal Position Register 0 (RCURHO)
Bit Description Default Access
PQ3! Memory Read Cursor Horizontal Location[7:0] 3! 4N
!
REG[4Bh] Memory Read Cursor Hori  zontal Position Register 1 (RCURHO01)
Bit Description Default Access
PQ2! wWs! 3! 46!
)Q3! Memory Read Cursor Horizontal Location[9:8] 3! 4N
!
REG[4Ch] Memory Read Cursor Vertical Position Register 0 (RCURV0)
Bit Description Default Access
PQ3! Memory Read Cursor Vertical Location[7:0] 3! 4N
!
REG[4Dh] Memory Read Cursor Vertical Position Register 1 (RCURV1)
Bit Description Default Access
PQ)! ws! 3! 46!
3! Memory Read Cursor Vertical Location[8] 3! 40

REG[4Eh] Font Write Cursor and Memory Writ

e Cursor Horizontal Size Register (CURHS)

Bit Description Default Access
PQC! W5! 3! 46!
Font Write Cursor Horizontal Size Setting[4:0]
0Q3! Y(&>IRIA&[#.! po! an
" | Note :1M9#(I'(>1&%!#(.@$:#CLI>9#!1$%'$!1%#>>&(1a&..|B-.>&=./|>9#! ™ '
%@B#!>&B#%!@%!>9#!I'(>1#(.@$:#B#(>*!
!
REG[4Fh] Font Write Cursor Vert ical Size Register (CURVS)
Bit Description Default Access
PQC! W5! 3! 46!
Font Write Cursor Vertical Size Setting[4:0]
0Q3! Y(&>IRIA&[#.! 31 4N
" | Note :1M9#(I'(>1&%!#(.@$:#CLI>9#!18$%'$!1%#>>&(:1a&..|B-.>&=./|>9#! ™ '
%@ B#!>&B#%! @%!>9#!I'(>1#(. @$:#B#(>*
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REG[50h] BTE Function Control Register 0 (BECRO)

RA8875

Character / Graphic TFT LCD Co ntroller

Bit Description Default  Access
BTE Function Enable / Status
Write
3IRW'@8>&'(*!
P! )RIN7JU-(8>&'(#(@H.#*! 3! 4N
Read
3IRIN7J-(8>&'(1&%!&G .#*!
)IRIN7J-(8>&'(1&%!H-%/*!
BTE Source Data Select
3! R!I'N.'8T! B'G#1! >9#! E'-$8#! N7J! &%! %>'$#G! @%! @! $#8>@(:-.@$!
+ $#:&'(V''B#B'$/*!! 3! 4N
N R!_&(#H@$! B'G#1! >9#! E'-$8#! N7J! &%! %>'$#G! @%! @! 8'(3&(-'-%0!
H.'8T!'I'B#B'$/*!
BTE Destination Data Type Select
3!RIN.'8TIB'G#1!>9#! S#%>&(@NI Y &%! %>'$#G! @%! @! $#8>@ (:-.@$!
Cl! $#:&'(V''B#B'$/*!! 3! 4N
)IR!_&(#@$!B'GH#L!>9#! SH#Y%>& (@ RH'Q%! %>'$#G! @ %! @!8'(>&(-'-%0!
H.'8T!'I'B#B'$/*!
0Q3! ws! 3! 46!
REG[51h] BTE Function Control Registerl (BECR1)
Bit Description Default  Access
BTE ROP Code Bit[3:0]
PQO! 46A! &%! >HH@8S'(/B! I'S! 4@%>#S$! 6=#S$S@>&'(*! E'B#! 'I! N7J| | AN
T =HS@>&'(! 8'GH! 9@%! >'! 8'..'8@>#! a&>9! 46A! I'S! >O#! G#> @&.#&! ’
I-(8>&'(*IXA.#@Yo#!$#I#3!>' >O# I EH#BPLHZ
BTE Operation Code Bit[3:0]
45UUPCI! &(8.-G#%! @! 2S! N7J! J(:&(#1! &>! 8@ (! #[#8->#!)0! N7J!
003! [-(8>&'(%1!>9#!'=#$@>&'(!18'G#!$@(:#!&%!1$'B!))33H!>"13333H! @(G! 31 AN
' NHH! STNIH! @$#! (>! -%#G* E'B#! 'I! N7J! 6=#3@>&'(! <'G#! ' ’
9@%! >'18".."8@>#! a&>9! >9#! 46A! 8'G#! I'$! >9#! @GD @ (8#! I-(8>&'(*!
XA H@%#S#I#S$!>' >0# | EHBPQEZ
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REG[52h] Layer Transparency RegisterO (LTPRO)
Bit Description Default  Access

Layer1/2 Scroll Mode
33H!R!_@/#$!)]2!%8%$"..1%&B-.>@ (#'-%./*!
I)HIRIE(./I_@/#$!)!%8%"..*! 3! 4n
)3H!R!6(./!_@/#%$!2!%8$"..*!

)HRIN-11#$!%8%"..!X-%&(:! @/#$'12!|@%!%8$"..!H-11#$Z!
Floating Windows Transparency Display With BGTR

d 3RIS&Y@H.#! 3! 4n
RIJ(@H.#
oQb | wsl 3! 46 !
Layer1/2 Display Mode
333HIR!G(./!_@/#$!)!&%!D&YO&H . #*!
33)HIRIG(/!_@/#$!2!&%!D&Y&H . #*!!
3)3HIR!_&:9>#(Q'D#$.@/!B'G#*!
2Q3! 3))HIRI7$@(%=@3$#(>!B'G#*! 3! 4n
)33HIRIN".#@(164*!
)3)H!IRIN".#@(!5WS*!
))3HIRIF.'@>&(:!a&(G'a!B'G#*!
))H!R!4#%#$D#*!

Note : 1;>n%!%-::#%>#G!>9@>!4IJKLO3IMIN&>!P!%9> 1@ PH)AtA3!a9# (- %0 & (: IVH-1#$!%8$"..!I- (8> &' (v*

PQ+!
!

REG[53h] Layer Transparency Registerl (LTPR1)
Bit Description Default  Access

Layer Transparency Setting for Layer 2
3333HIR!7'>@.!G&%=.@/*!
333)H!RIPJU!G&%=.@/*!
33)3H!R!0]O!G&%=.@/*!
33))HIRICJU!IG&Y%=.@/*! 31 4N
3)33H!RN]2!G&%=.@/*!
3)3)H!RIOJUIG&Y%=.@/*!
3))3H!RN)]O!G&%=.@/*!
3)HIRNUIG&Y%=.@/*!
)333H!RIS&%=.@/'G&Y%@H.#*

Layer Transparency Setting for Layer 1
3333HIR!7'>@.!G&%=.@/*!
333)H!RIPJU!G&%=.@/*!
33)3H!R!0]O!G&Y%=.@/*!
33))HIRICJU!IG&Y%=.@/*! 31 4N
3)33H!RN]2!G&%=.@/*!
3)3)H!RIOJUIG&Y%=.@/*!
3))3H!RN)]O!G&%=.@/*!
3)HIRNUIG&Y%=.@/*!
)333H!RIS&%=.@/'G&Y%@H.#*

PQO!

0Q3!

REG[54h] Horizontal Source Point 0 of BTE (HSBEDO)
Bit Description Default Access

PQ3! Horizontal Source Point of BTE [7:0] 3! 4N
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REG[55h] Horizontal Source Point 1 of BTE (HSBE1)

Default Access

Bit Description
PQ2! W5! 3! 46!
)Q3! Horizontal Source Point of BTE [9:8] 3! 4N
|
REG[56h] Vertical Source Point 0 of BTE (VSBEDO)
Bit Description Default Access
3! 4N

PQ3! Vertical Source Point of BTE [7:0]

REG[57h] Vertical Source Point 1 of BTE (VSBE1)

Default  Access

Bit Description
BTE Source Layer Selection
P! 3IRI_@/#$!)*! 3! 4N
)IR!_@/#$!12*!
+Q)! W5! 3! 46!
3! Vertical Source Point of BTE [8] 3! 4N

REG[58h] Horizontal Destination Point 0 of BTE (HDBEO)

Default  Access

Bit Description
PQ3! Horizontal Destination Point of BTE [7:0] 3! 4/
!
REG[59h] Horizontal Destination Point 1 of BTE (HDBE1)
Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! Horizontal Destination Point of BTE [9:8] 3! 4/
!
REG[5Ah] Vertical Destination Point O of BTE (VDBEOQ)
Bit Description Default Access
PQ3! Vertical Destination Point of BTE [7:0] 3! 4N
!
REG[5Bh] Vertical Destination Point 1 of BTE (VDBEL1)
Bit Description Default Access
BTE Destination Layer Selection
P! 3IR!_@/#$!)*! 3! 41
)IR!_@/#$!12*!
+Q)! W5! 3! 46!
3! Vertical Destination Point of BTE [8] 3! 4N
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Bit Description Default  Access
PQ3! | BTE Width Setting[7:0] 3! 4N
REG[5Dh] BTE Width Register 1 (BEWR1)
Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! BTE Width Setting [9:8] 3! 4N
REG[5Eh] BTE Height Register 0 (BEHRO0)
Bit Description Default Access
PQ3! | BTE Height Setting[7:0] 3! 4N
REG[5Fh] BTE Height Register 1 (BEHR1)
Bit Description Default Access
PQ2! W5l 3! 46!
)Q3! BTE Height Setting [9:8] 3! 4N
REG[60h] Background Color Register 0 (BGCRO0)
Bit Description Default Access
PQC! w5! 3! 43!
Background Color Red[4:0]
14JKL)39M! N&>LOR2M! &%! %o#>8%"$2H >9#! $#: & %0>#$! ' (/! -%#%!
0Q3! | N&>L2R3M*! 3! 47
;1IN 4JKL)39M! N&>LOR2M! &%! %#>! 8'1'$%d! >9#! $#:&%>#$! -%06#%!
N&>LOR3M*!
TO#14#:8%>#$!1&%!-%#G !> 1% #S#RL@$>'IN7IIH@BT:$'-(G!8".'$%*!
REG[61h] Background Color Register 1 (BGCR1)
Bit Description Default  Access
PQ+! W5! 3! 43!
Background Color Green[5:0]
;14JKL)39M! N&>LOR2M! &%! %o#>8>"$2H >O#! $#: & %0>#$! ' (/! -%#%!
CQ3! | N&>L2R3M*! 3! 4N

;1T 4JKL)39M! N&>LOR2M! &%! %#>! 8'1'$%6d! >9#! $#:&%>#$! -9
N&>LCR3M*!

0#%!

TI#4#. &% >H#BI&%0!-%HG !> 1 %HSIHA @S> IN7IIH@8T:$'-(G!8".'$%0*!!
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REG[62h] Background Color Register 2 (BGCR2)

Bit Description Default  Access

PQC! W5! 3! 43!
Background Color Blue[4:0]
14JKL)39M! N&>LOR2M! &%! %o#>8%"$2H >0#! $#:&%0>#$! ' (/! -%#%!
0Q3! | N&>L)R3M*! 3! 4N
11 4JKL)39M! N&>LOR2M! &%! %#>! 8'I'$%6d! >O#! $#:&%>#3$! -Yo#%0!
N&>LOR3M*!

THA#: &Y >H$!&%0!-%#G > 1%#>I>9#IH.-#1=@$>'IN7IH@8T:$'-(G!8".'$%*!!

REG[63h] Foreground Color Register 0 (FGCRO)

Bit Description Default  Access

PQC! W5! 3! 43!
Foreground Color Red[4:0]
;14JKL)39M! N&>LOR2M! &%! %#>8>"$2H >O#! $#: & %0>#$! ' (/! -%#%!

0Q3! | N&>L2R3M*! )FO! 4N
11 4JKL)39M! N&>LOR2M! &%! %6#>1 8'1$%BA! >O#! $#:&%>HS$! Yo%
N&>LOR3M*!

T9#14#: 8% >#$1&%!-%#HG !> 1 VoA @ $>'IN7III'$#:$'-(G!8'.' $%*!!
!

REG[64h] Foreground Color Register 1 (FGCR1)

Bit Description Default  Access

PQ+! WS5! 3! 43!

Foreground Color Green[5:0]
(4JKL)39M!IN&>LOR2M! &% ! %#>8>"$26H >O#! $#: &% >#$! (/! -%o#%0!

CQa3! N&>L2R3M*! OF9! 40
;1IN 4JKL)39M! N&>LOR2M! &%! %#>! 8'1'$%6d! >9#! $#:&%>#$! -%o#%!
N&>LCR3M*!

THAH#: &Yo>HBI&Y0!-%#HG 1> 1% #> 1>/ SH#A(1=@$>'IINTIN'$#:$'-(G!8".'$%*!

REG[65h] Foreground Color Register 2 (FGCR2)

Bit Description Default Access

PQC! W5! 3! 43!
Foreground Color Blue[4:0]
14JKL)39M! N&>LOR2M! &%! %o#>8%"$2H >9#! $#:&%0>#$! ' (/! -%#%!

0Q3! | N&>L)R3MH! )FO ! 4N
11 4JKL)39M! N&>LOR2M! &%! %#>! 8'I'SIGA! >O#! $#:8%>HS! -Yo#%0!
N&>LOR3M*!
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REG[66h] Pattern Set No for BTE (PTNO)

Bit Description Default  Access
Pattern Format
P! 3RIU[U! 3! 4N
JRN+D+!
+QO! W5! 3! 46!
Pattern Set No
0Q3! N=@>>#3$(IF'$B@>'mIU[UI>9#(IA@>>#S('E#>ILOR3M!I&%!'D@.4G! 3! 40!

N=@>>#$(IF'$B@>Im!)+]) +1>9#(IA@>>#$(IE#>IL)R3IMI&%!D@.&G!

REG[67h] Background Color Register for Transparent 0 (BGTRO)

Bit Description Default Access

PQC! W5! 3! 43!
Background Color Register for Transparent Red[4:0]
14JKL)39M! N&>LOR2M! &%! %6#>8>"$2H >O#! $#: & %0>#$! ' (/! -%#%!
0Q3! | N&>L2R3M*! 3! 4M
;11 4JKL)39M! N&>LOR2M! &%! %#>! 8'I'$%Bd! >9#! $#:&%>#$! -%o#%!
N&>LOR3M?*! T

REG[68h] Background Color Register for Transparent 1 (BGTR1)

Bit Description Default  Access

PQ+! W5! 3! 43!
Foreground Color Green[5:0]
JT4JKL)39M!IN&>LOR2M! &% ! %#>8>"$26H >O#! $#: &% >#$! (/! -%o# %!
CQ3! [ N&>L2R3M*! 3! 4N
11 4JKL)39M! N&>LOR2M! &%! %#>! 8'I'$%%d! >9#! $#:&%>#$! -%o# %!
N&>LCR3M*! T

REG[69h] Background Color Register for Transparent 2 (BGTR2)

Bit Description Default Access

PQC! W5! 3! 43!
Foreground Color Blue[4:0]
14JKL)39M! N&>LOR2M! &%! %o#>8%"$2H >9#! $#:&%0>#$! ' (/! -%#%!
0Q3! | N&>L)R3M*! 3! 4N
11 4JKL)39M! N&>LOR2M! &%! %#>! 8'I'$%6d! >O#! $#:&%>#3$! -%o#%0!
N&>LOR3M*!
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5-7 Touch Panel Control Registers

REG[70h] Touch Panel Control Register 0 (TPCRO0) !

Bit Description Default Access
Touch Panel Enable Bit

P! 3IRIS&%@H.#! 3! 41
)IRIJ(@H.#

TP Sample Time Adjusting
333H!IRI"@&>!C)2!%/%>#B!8.'8 T%!=#3$&'G!I'$!5S<!IC@>@!$# @ [G/*!!
33)HIRM@&>!)320!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!IG@>@!$# @ G/*!
3)3H!IRM@&>!1230U!%/%>#B!8.'8 T%!=#3$&'G!I'$!5S<!IG@>@!$# @ G/*!
+QO! | I)HIRI"@&>!03V+!%/%>#B!8.'8T%!=#3$&'G!I'$!5S<!IG@>@!$#@G/*! 3! 47
)33HIR"@&>IU)V21%/%>#B!8.'8 T%!=#3$&'G!I'$I5S<!IG@>@ !$#Q G/*!
)3)HIRI"@&>1)+0UO!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!IG@>@!$#@ G/*!
))3HIRI"@&>102P+U!%/%>#B!8.'8 T%!=#3$&'G!I'$!5S<!G@>@!$#@G/*!
NHIRM@&>1+CCO+!1%/%>#B!8.'8F%h&'G!I'$!15S<IG@>@!$#@G/1
Touch Panel Wakeup Enable

0] 3IRIS&%@H.#!>9#!7'-89'A@ (#.!a@T#Q-=!I-(8>&'(*! 3! 4N
)IR!7'-89'A@(#.18@ (la@T#Q-=!>9#%.##=!B'G#*!
ADC Clock Setting

333H!RIE/%>#B!<_d!
33)H!RIXE/%>#B!<_dZ!]!12*!
3)3H!R!XE/%>#B!<_dZ!]!O*!

2Q3! 3))HIRIXE/%>#B!<_dZ!]!IU*! 3! 4N
)33H!IRIXE/%>#B!<_dZ!])+*!
)3)H!IRIXE/%>#B!<_dZ!]'02*!
))3H!IRIXE/%>#B!<_dZ!]!+0O*!
MHIRIXE/%>#B!< dZz!]1)2U*

REG[71h] Touch Panel Control Register 1 (TPCR1)

Bit Description Default Access

P! W]5! )! 46!
TP Manual Mode Enable

+! 3IRI5->'1B'G#*! 3! 4N

)RIY%&(:!1>9#'B@(-@.!B'G#*!
TP ADC Reference Voltage Source
3IR!I"$# #(#HI@>HGC! 1$'B! &(GH#$(@.! 8B&$8-&>* W #[>#$(@.! D'.>@:#3'&%!

| Al
¢ (HHGHG*! an
)IR!I"$#S'BI#[>H#S(@.1%'-$8#11)]2!"SS! &% (#HGHG!I'$I5S<*!
0Qo! W5! 3! 46!
De-bounce Circuit Enable for Touch Panel Interrupt !
2! 3RISH#QH'-(8#!8&%$8-&>!1G&%@H.#*! 3! 4

)RIS#QH'-(8#!8&$8-&>!#(@H .#*!
Mode Selection for TP Manual Mode
33H!R!;S JIB'G#R!7'-89'A@ (#.!&(1&G .#!B'G#*!
H!RIM"@&>! I'S! TA #D#(>1! 7'-8R@ (#.! #D#(>! 8'-.G! 8@-%#! >P#!
)Q3! &(>#HP$-=>I'$IH#ISH@G!I$'B!4IKLF)OMINE&>2*! 31 Al
' )J3H!R! _@>89!g! G@>@1! &(! >9#! =9@%#1! g! S@>@' 8@ (! HY! .@>89#(! &(} |
4JKLP29M!@(G!4JKLPO9M*!
YH!R! @>89!ll G@>@1! &(! >9#! =9@%#1! I! S@>@! 8@(! H#!|.@>89#G! |&(!
4JKLPOOM!@(G!4JKLPOIM*!
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REG[72h] Touch Panel X High Byte Data Register (TPXH) !

Bit Description Default Access

PQ3! | Touch Panel X Data Bit[9:2] 3! 4N

REG[73h] Touch Panel Y High Byte Data Register (TPYH)

Bit Description Default Access

PQ3! Touch Panel Y Data Bit[9:2] 3! 4N

REG[74h] Touch Panel X/Y Low Byte Data Register (TPXYL)

Bit Description Default Access

ADET
=y Touch Event Detector ) 46!
' 3IRI7'-891A@ (#.!1&%!>'-89#G*! ) )

)IRI7'-89IA@ (#.18%!(">1>'-89#G*!

+QO! ws! 3! 46!
0Q2! Touch Panel Y Data Bit[1:0] 3! 4N
)Q3! Touch Panel X Data Bit[1:0] 3! 4N
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REG[80h] Graphic Cursor Horizont

al Position Register 0 (GCHPO)

RA8875

Character / Graphic TFT LCD Co ntroller

Bit Description Default Access
PQ3! Graphic Cursor Horizontal Location[7:0] 3! 4N
!
REG[81h] Graphic Cursor Horizont al Position Register 1 (GCHP1)
Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! Graphic Cursor Horizontal Location[9:8] 3! 4N
!
REG[82h] Graphic Cursor Vertical Position Register 0 (GCVPO0)
Bit Description Default Access
PQa3! Graphic Cursor Vertical Location[7:0] 3! 4N
!
REG[83h] Graphic Cursor Vertical Position Register 1 (GCVP1)
Bit Description Default Access
PQ)! W5! 3! 46!
3! Graphic Cursor Vertical Location[8] 3! 4N
!
REG[84h] Graphic Cursor Color 0 (GCCO0)
Bit Description Default Access
PQ3! Graphic Cursor Color 0 with 256 Colors 31 4N
" | 4KNIF'$B@>!LPR3M!m!444KKKNN*! ' ’
REG[85h] Graphic Cursor Color 1 (GCC1)
Bit Description Default  Access
PQ3! Graphic Cursor Color 1 with 256 Colors 31 AN
" | 4KNIF'$B@>!LPR3M!m!444KKKNN*! ' '
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5-9 PLL Setting Registers

REG[88h] PLL Control Register 1 (PLLC1) !

Bit Description Default Access

PLLDIVM
A__IASHQGS$&DH$SI=@$@BH>#$*!!
3IRIG&D&GHG!H/!)*!
)IRIG&D&GHG!H/12*!

+QC! | ws! 3! 46!
PLLDIVN[4:0]
0Q3! | A_1&(=->1=@$@B#>#$1!>0#D@.-#!%9'-. G H#1)i0)*| X&*#*| D@.-#3PQY6! | 4N
I'SH&GGH#(Z*!

P! 3! 4

REG[89h] PLL Control Register 2 (PLLC2) !

Bit Description Default Access

PQO! W5! 3! 46!

PLLDIVK[2:0]

A_ 16->=->IG&D&GHS!!
333HIRIG&D&GHG!H/!)*!
33)HIRIG&D&GHGIH/12*!
3)3H!RIG&D&GHG!IH/IO*!
3))HIRIG&D&GHG!H/IU!
)33HIRIG&DE&GHG!H/)+*!
)3)HIRIG&D&GHG!H/102*!
))3HIRIG&D&GHG!H/1+ 0!
)HIRIG&D&GHGH/)2U*!

2Q3! 309! 4N

Note : !l
) SHI@-.>1A 1'->=->1&%! @ BIEY6!6E<!8.'8T!XF;WZ!$#h-#(8/*!

2*1 5I>#$14JKLUUIM!I'$!14IKLUVIM!I&%!=$"$ @ BB#BT!>&B#!XW!)33-%Z!B-%>H#I T#=>I>":- @$@ (>##!
>O#1%>@H&. &>/"1>9HIA_ I'->=->*I1

0 79#1&(=->16E<!I$#b-#(8/\XF;WZ!B-%>!:$#@3@ (1) C? ¢! @ (G!.#%%!>9@ (1037 c* 79 &(>#$(@.!
B-.>&=.&#G!8.'8T!I$#b-#(8/'FA__Im!F;W!q! XIA__ B/'LOR3M!t)! Z! B-%>! H# #b-@.! >''$! :$#H@>#S!
>9@(1))3!?°cH 79#II"..'a&(:!>@H.# &%! >0 S (8#1%6#>>& (VI 6E<!8.'8TIXF;WZ! @(G!4IKLUUIM!

N&>LOR3MR!
|
OSC Clock AFIN A PLLDIVN[4:0]
XOtaAMHz A REG[88h] Bit[4:0]
)C! xmlP!
)+! xm!P!
23! xm!C!
2C! xmO!
03! xmp!

O* 79#1%/%>#B!8.'8TI''45UUPGRAL!:#(#$@>#G!IH/!'%8&..@>'$! @ (G!&(>#$(@.!A__ 18&$8-&>*179#!I'..'a&(:!
I'$B-.@!&%!-%#G!1'$!1%/%>#B!8.'8T!I8@.8-. @>&'(R!

EIE\<_dIm!F;W!g!X!A__S;"WILOR3MI)!IZI'XXIA__S;"?t)1ZIq!XI2yA__S;"dIL2R3M!ZZ!
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5-10 PWM Control Registers

REG[8Ah] PWM1 Control Register (P1CR)

Bit Description Default  Access
PWM1 Enable
P! 3IRIS&Y@H.#LIANNGY 7! #D#.|GH=#(G%!"(!A)<4!H&>+*! 3! 41
)IRIJ(@H.#*!

PWM1 Disable Level

3IRIAMNGY7!1&%!'W'$B@.! 1a9#(!AN?IG&Y%@H.#!'$IE.##=IB'G#*

+1 N RIAMNGY7! &%! W'SB@.! ! a9#(! AM?! G&Y@H.#! '$! E.##=! 3! 4N
B'G#*!

T9HIHE>1&%!" (-%@H.#!a9#(!1A)<4!H&>!01&%!3*!

C! 4#%H#HSDHG! 3! 46!

PWM1 Function Selection

3IRIAM?)-(8>&'(*!

O! NRIAAMI->=->1@!I&[#GI$#b-#(8/'%&:(@.! @(G!&>!&%!#b-@.!>")!])+! 3! 4N
'%8&..@>'$!8.'8T*!

AMYIMIF e N+ XNote Z

PWM1 Clock Source Divide Ratio

3333H!RIEIE\<_d!]!)! 333HIRIEIE\<_d!]12C+!
333)HIRIEIE\<_d!]!2! 33)HIRIEIE\<_d!]!C)2!
33)3H!IRIEIE\<_d!]!O! )3)3HIRIEIE\<_d!]1)320!
33))HIRIEIE\<_d!]!U! 3))HIRIEIE\<_d!]!1230U!
0Qa3! 3)33HIRIEIE\<_d!]!)+! )33HIRIEIE\<_d!]!O3V+! 3! an
3)3)HIRIEIE\<_d!]!02! 3)HIRIEIE\<_d!]IU)V2!
3))3H!RIEIE\<_d!]!+O! ))3HIRIEIE\<_d!]!)+0UO
3))HIRIEIE\<_d!]')2U!  )])H!RIEIE\<_d!]!102P+U

F'$I#@B=.#1!&1!>9#!%/%>#BM&%!23?" c! @(G!N&>LOR3MIm333)H1!
>0#(1>9#18.'8T!%"-$8#!'I1A"?)1&%!)3?"c*!

Note : FEE<!&%!>9#!I$#b-#(8/'1#[>#$(@.!'"%8&..@>'$*!

REG[8Bh] PWM1 Duty Cycle Register (P1DCR)

Bit Description Default Access

PWM Cycle Duty Selection Bit
339! A)!]'2C+!S->/1a&>9!A"?)!8.'8T!%'-$8#*!
3)9! A2!]12C+!S->/1a&>9!AN?)!8.'8T!%'-$8#*!
329! AQ!]'2C+!S->/1a&>9!AN?)!8.'8T!%'-$8#*!
PQ3! R! 3! 4N
R!
R!
FJ9! AA2CC!]I2C+!S->/1a&>9!AN?)!8.'8T!%'-$8#*!
FF9! AA2C+!]12C+!S->/1a&>9!A"?)!8.'8T!%'-$8#*!
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REG[8Ch] PWM2 Control Register (P2CR)

Bit Description Default  Access
PWM2 Enable
P! 3IRIS&Y@H.#LIAM\EY 7. #D#.I1GH=#(G%!'(|A2<4IH&>+*] 3! 47
)RIJ(@H.#*!

PWM2 Disable Level
3IRIAN2\6Y7!1&%!W'SB@.! 1a9#(!AN?IG&Y%@H.#!'S!E . ##=IB'G#*
+! ) RIEAN?2\6Y7! &%! W'$B@.! *! a9#(! AN?! G&Y%@H.#! '$! E.##=! 3! 40
B'G#*!
79#IH&>1&%!"(/'-%@H.#1a9#(IA2<4!'H&>!0!&%!3*!
C! A#%H#SDHG! 3! 46!

PWM2 Function Selection

3IRIAN?2!11-(8>&'(*! | AN
)IRIAN?2!->=->1@!%&:(@.!a9&89!&%!>9#1% @ B#!a&>9!%/%>#B 8.'8131! ’
AN?22ImIEIE\< d!]h)+

PWM2 Clock Source Divide Ratio

3333HIRIEIE\<_d!]!)! 333HIRIEIE\<_d!]!2C+!
333)HIRIEIE\<_d!]!2! 33)HIRIEIE\<_d!]!C)2!

33)3HIRIEIE\<_d!]!O! )3)3HIRIEIE\<_d!]!)320!

33))HIRIEIE\<_d!]!U! 3))HIRIEIE\<_d!]!1230U!

0Q3! 3)33HIRIEIE\<_d!]!)+! )33HIRIEIE\<_d!]!O3V+! 3! 4n

3)3)HIRIEIE\<_d!]!02! )3)HIRIEIE\<_d!]IU)V2!

3))3HIRIEIE\<_d!]!+O! ))3HIRIEIE\<_d!]1)+0UO

3))HIRIEIE\<_d!H2u! ))HIRIEIE\<_d!!02P+U

F'$! #{@B=#1! &I! >9#! %/%H#B8T! &%! 23?°c! @(G! N&>LOR3M!
m33)3H1>9#(1>9#!8.'8T!1%"-$8#!'l|AN?2!&%!C? c*!

REG[8Dh] PWM2 Control Register (P2DCR)

Bit Description Default Access

PWM Cycle Duty Selection Bit

339! A)!'12C+!S->/1a&>9!AN?2!18.'8T!%'-$8#*!

3)9! A2!]12C+!S->/1a&>9!AN?218.'8T!%'-$8#*!

PQ3! 32?! AQ'12C+!S->/1a&>9!AN?2!18.'8T!%'-$8#*! 31 4N
R

FJ9! AA2CC!|I2C+!S->/1a&>9!A?2!8.'8T!%'-$8#*!

FF9! AA2C+!12C+!S->/1a&>9!A"?2!8.'8T!%'-$8#*!

PWM Output _| |
PWM CLK I 1
SysemCLK [ L1y I
29AM?1<_d R
B 2C+gAN?I<_d R
Ex : PWM source CLK = System CLK/4 and 2/256 High Period

Figure 5-5: Duty of PWM
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REG[8Eh] Memory Clear Control Register (MCLR)

Bit Description Default  Access
Memory Clear Function
3IRIJ(G!'$! E>'=*1"9#(! a$&>#! 3! >'I >98%! H&>! 45UUPC! a&..! %>'=! >9#!
P! ?#B'$/ 8.4@$! I-(8>&'(*! 6%! &l! $#@G! H@8T! >9&%! H&>!| &%! 31! &p! 4N
&(G&B@>#%'>9@>!?#B'$/!18.#@$!1-(8>&'(!&%!8'B=#>#*!
)IRIE>@$>!>9#B#B'$/18. #@3$!1-(8>&'(*!
Memory Clear Area Setting
3! R! <#@$! >9#! I-..! a&(G'a*! XA#@%#! $#I#S! > SO#! W#>>&(:! 'l
" 4JKL)O9M1IL)VIM1!L)59MZ! | 4N
’ ) R! <#@%$! >9#! @8>&D#! a&(G'aXA.#@%#! $H#I#S! >'1 >0#! 9 #>>§(:! Il ’
4JKLO39iI0POMZ*I79#!. @/#$!>'IH#!8.# @ $#G!&%! @88'$G&(|!>'I>9#!
%#>>&(:14JKLO)IMIN&>3*!
CQ3! W5! 3! 46!
!
5-11 Drawing Control Registers
REG[90h] Draw Line/Circle/Square Control Register (DCR)
Bit Description Default  Access

Draw Line/Square/Triangle Start Signal
Write Function
3IRIE>'=I>9#1G$@a&(:!-(8>&'(*!

P! )RIE>@$>1>9#1G$@a&(:!-(8>&'(*! 3! 4n
Read Function
3IRISS@a&(:!I-(8>&'(18'B=.#>#*!
)IRISS@a&(:!-(8>&'(1&%!=$'8#%%0&(;*!
Draw Circle Start Signal

Write Function

3IRIE>'=I>9#18&$8. #!GP@a&(:!I-(8>&'(*!
+ )RIE>@$>!>9#!8&3$8.#!GS@a&(:!-(8>&'(*! 3! 4N
Read Function
3IRI<&$8.#IGS@a&(:!-(8>&'(18'B=.#>#*]
)IR!I<&$8.#IGS@a&(:!-(8>&'(1&%!=$"8#% Y& (:*!
Fill the Circle/Square/Triangle Signal

C! 3IRW'(N&..*! 3! 4N
)RIF&..*!
Draw Line or Square Select Signal

o! 3IRIS$@al.&(#*! 3! 47
)IRIS$@a!%b-@$#*!

0Q)! W5! 3! 46!

Draw Triangle or Line/Square Select Signal

3! 3IRIS$@a!_&(#!'$!Eb-@%#! 3! 47

)RIS$@al7$8@ (:.H#!
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XS_"E41!S_"E4Z

XS_J411S_")4zZ

Draw Line

XS_'E41lS_"E4Z

XS_JA11S_"J4zZ

Draw Square

XS_E41!S_"E4Z

Draw Square fill

XS_J411S_"J4Z

XS_J411S_"J4Z

XS_“J41IS_"J4z

XS<'411S<"47

Draw Circle

XS<'411S<"47

Draw Circle fill

XS_E411S_"E4Z

XS7A'1ISTA"Z XS_'E41!S_"E4Z

XS7TA'1ISTA"Z

Draw Triangle

Draw Triangle fill

REG[91h] Draw Line/Square Horizontal

Figure 5-6 : Drawing Function Parameter

Start Address RegisterO (DLHSRO)

Bit Description Default Access
PQ3! Draw Line/Square Horizontal Start Address[7:0] 3! 4N
|
REG[92h] Draw Line/Square Horizontal —Start Address Registerl (DLHSR1)
Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! Draw Line/Square Horizontal Start Address[9:8] 3! 47
!
REG[93h] Draw Line/Square Vertical Start Address Register0 (DLVSRO0)
Bit Description Default  Access
PQ3! Draw Line/Square Vertical Start Address[7:0] 3! 4N
|
REG[94h] Draw Line/Square Vertical Start Address Registerl (DLVSR1)
Bit Description Default  Access
PQ)! ws! 3! 46!
3! Draw Line/Square Vertical Start Address[8] 3! 47
*Note: %>@$>1='&(>!@(G!#(G!="&(>18@((">#b-@.*!
!
REG[95h] Draw Line/Square Horizont al End Address Register0 (DLHERDO)
Bit Description Default  Access
PQ3! | Draw Line/Square Horizontal End Address[7:0] 3! 47
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Bit Description Default  Access
PQ2! WS5! 3! 46!
)Q3! Draw Line/Square Horizontal End Address[9:8] 3! 47N
!
REG[97h] Draw Line/Square Vertical End Address Register0 (DLVERO)
Bit Description Default  Access
PQ3! | Draw Line/Square Vertical End Address[7:0] 3! 47
|
REG[98h] Draw Line/Square Vertical End Address Registerl (DLVER1)
Bit Description Default  Access
PQ)! w5l 3l 46!
3! Draw Line/Square Vertical End Address[8] 3! 47
*Note: %>@$>1='&(>!@(G#(G!='&(>!18@((*>!#b-@.*
!
REG[99h] Draw Circle Center Horizontal Address Register0 (DCHRO)
Bit Description Default  Access
PQ3! | Draw Circle Center Horizontal Address[7:0] 3! 41
!
REG[9Ah] Draw Circle Center Horizontal Address Registerl (DCHR1)
Bit Description Default  Access
PQ2! W5! 3! 46!
)Q3! Draw Circle Center Horizontal Address[9:8] 3! 4N
|
REG[9Bh] Draw Circle Center Vertical Address RegisterO (DCVRO)
Bit Description Default Access
PQ3! Draw Circle Center Vertical Address[7:0] 3! 4N
|
REG[9Ch] Draw Circle Center Vertical Address Registerl (DCVR1)
Bit Description Default  Access
PQ)! W5! 3! 46!
3! Draw Circle Center Vertical Address[8] 3! 4N
!
REG[9Dh] Draw Circle Radius Register (DCRR)
Bit Description Default  Access
PQ3! | Draw Circle Radius[7:0] 3! 41
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REG[AOh] Draw Ellipse/Ellipse Curve/Circle Square Control Register

Bit Description Default  Access

Draw Ellipse/Circle Square Start Signal
Write Function
3IRIE>'=I>9#IG$@a&(:!I-(8>&'(*!

P! )RIE>@$>1>9#!G$@a&(:!-(8>&'(*! 3! 4N
Read Function
3IRIS$@a&(:!I-(8>&'(18'B=.#>#*!
)IRIS$@a&(:!-(8>&'(1&%!=3'8#%%&(:*
Fill the Ellipse/Circle Square Signal

+! 3IRW'(1I&..*! 3! 4N
)RN&..*
Draw Ellipse/ Ellipse Curve or Circle Square Select Signal

C! 3IRIS$@alJ..&=%#]!J..&=%#!<-$D#*XS#=#(G!'(IH&>0Z! 3! 47

)IRIS$@a!<&$8.#Eb-@$#*
Draw Ellipse or Ellipse Curve Select Signal

O! 3IRIS$@ald..&=%#! 3! 4
)IRIS$@alJ..&=%#!<-$D#
0Q2! WS5! 3! 46!
)Q3! Draw Ellipse Curve Part Select(DECP) 3! 4N
!
J_\WN J\5 J_\N 5
o— P s
XSJ'41!S3"4Z XSJ'41183"4Z
Draw Ellipse Draw Ellipse Fill

J_\N

15 .y XS_E4LIS_"E4Z J_\5 ./V XS_"E41!S_"E4Z
T /gl

*~ ~
XS_'J41!S_"J4z XS_'J41!S_")4z
Draw Circle Square Draw Circle Square Fill
SJ<AIm!2pH3) SJ<AIm!2pH)3  SJ<AIm!2pH3) SJ<AIm!2pH)3
s

T
> | A

/!
SJ<AImI2pH33 SJ<A!}!2pH)) SJ<AIm!2pH33 SJ<A!n\1!2pH))

Draw Ellipse curve Draw Ellipse curve fill

Figure 5-7 : The Drawing Function
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REG[AL1h] Draw Ellipse/Circle Squa

re Long axis Setting Register (ELL_AO0)

RA8875
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Bit Description Default Access
PQ3! Draw Ellipse/Circle Square Long axis[7:0] 3! 4N
!
REG[A2h] Draw Ellipse/Circle Squa re Long axis Setting Register (ELL_A1)
Bit Description Default Access
PQ2! W5! 3! 46!
)Q3! Draw Ellipse/Circle Square Long axis[9:8] 3! 4N
!
REG[A3h] Draw Ellipse/Circle Square Short axis Setting Register (ELL_BO)
Bit Description Default Access
PQ3! Draw Ellipse/Circle Square Short axis[7:0] 3! 4N
REG[A4h] Draw Ellipse/Circle Square  Short axis Setting Register (ELL_B1)
Bit Description Default Access
PQ)! W5! 3! 46!
3! Draw Ellipse/Circle Square Short axis[8] 3! 4N
!
REG[A5h] Draw Ellipse/Circle Square Cent er Horizontal Address Register0 (DEHRO)
Bit Description Default  Access
PQ3! Draw Ellipse/Circle Square Ce nter Horizontal Address[7:0] 3! 4N
!
REG[A6h] Draw Ellipse/Circle Square Cent er Horizontal Address Registerl (DEHR1)
Bit Description Default  Access
PQ2! W5! 3! 46!
)Q3! Draw Ellipse/Circle Square Ce nter Horizontal Address[9:8] 3! 40
REG[AT7h] Draw Ellipse/Circle Square Ce nter Vertical Address RegisterO (DEVRO)
Bit Description Default  Access
PQ3! | Draw Ellipse/Circle Square Center Vertical Address[7:0] 3! 4N
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REG[A8h] Draw Ellipse/Circle Square Ce nter Vertical Address Registerl (DEVR1)

RA8875
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Bit Description Default  Access
PQ) | ws! 3! 46!
3! Draw Ellipse/Circle Square Center Vertical Address[8] 3! 4N
|
REG[A9N] Draw Triangle Point 2 Horizontal Address Register0 (DTPHO)
Bit Description Default  Access
PQ3! Draw Triangle Point 2 Horizontal Address[7:0] 3! 4N
!
REG[AAhN] Draw Triangle Point 2 Hori zontal Address Registerl (DTPH1)
Bit Description Default Access
PQ2! | W5! 3! 46!
)Q3! Draw Triangle Point 2 Horizontal Address[9:8] 3! 4N
|
REG[ABh] Draw Triangle Point 2 Vertical Address Register0 (DTPVO0)
Bit Description Default  Access
PQ3! Draw Triangle Point 2 Vertical Address [7:0] 3! 4N
]
REG[ACh] Draw Triangle Point 2 Vertical Address Registerl (DTPV1)
Bit Description Default  Access
PQ)! | WS5! 3! 46!
3! Draw Triangle Point 2 Vertical Address [8] 3! 4N
!
!
5-12 DMA Registers
REG[BOh] Source Starting Address REGO (SSARO0)
Bit Description Default  Access
PQ3! | DMA Source START ADDRESS [7:0] 3! 40
|
REG[B1h] Source Starting Address REG 1 (SSAR1)
Bit Description Default  Access
PQ3! | DMA Source START ADDRESS [15:8] 3! 4N
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REG[B2h] Source Starting Address REG 2 (SSAR2)

RA8875
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Bit Description Default  Access
PQ3! | DMA Source START ADDRESS [23:16] 3! 47
!
REG[B4h] Block Width REG 0(BWRO0) / DMA Transfer Number REG 0 (DTNRO)
Bit Description Default Access
When REG[BFh] bit 1 = 0 (Continuous Mode)
PQ3! S?5!7$@ (%1#$!'W-BH#S$!LPR3M! 31 AN
" | When REG[BFh] bit 1 = 1 (Block Mode) ' '
S?5IN.'8TI"&G>9!LPR3M!
!
REG[B5h] Block Width REG 1 (BWR1)
Bit Description Default  Access
PQ2! | W5! 3! 46!
)Q3! | DMA Block Width [9:8] 3l an
REG[B6h ] Block Height REG O(BHRO) /D MA Transfer Number REG 1 (DTNR1)
Bit Description Default Access
When REG[BFh] bit 1 = 0 (Continuous Mode)
PQ3! S?517$@ (%1#$!'W-BH#S$!L)CRUM! 31 4N
" | When REG|BFh] bit 1 = 1 (Block Mode) ' '
S?5IN.'8T!'#&:9>!ILPR3M!
REG[B7h] Block Height REG 1 (BHR1)
Bit Description Default  Access
PQ2! W5! 3! 46!
)Q3! DMA Block Height [9:8] 3! 4N

REG[ B8h] Source Picture Width REG O0(SPW RO0) / DMA Transfer Number REG 2(DTNRZ2)

Bit Description Default Access
PQO! | DMA Source Picture Width [7:3] 3! 40
When REG[BFh] bit 1 = 0 (Continuous Mode)
203! S?517$@ (%I#$!'W-BH#S!IL)UR)+M! 31 4N
" | When REG[BFh] bit 1 = 1 (Block Mode) ' ’
S?5!E'-$8#!A&8>-$#1"&G>9!L2R3M!
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REG[B9h] Source Picture Width REG 1 (SPWR1)

Bit Description Default  Access
PQ2! | W5! 3! 46!
)Q3! S?5!E'-$8#!A&8>-$#!"&G>9!LVRUM! 3! 47
!
E'-$8H#IE#$&@.146?!5GG$#%% SHWN>&(@>&'(1S&%=.@/'?#B'$/
X<Y4'1l<Y4"Z
575 / ..................
58>&D#!"&(G'a%
SHY>&(@>&'(IS&Y%=.@/1?#B'$/
EAMN
X<Y4'1l<Y4"Z
s75 N7 Y
SB-aDAa( %
!
Figure 5-8 : DMA Continuous and Block Mode
!
REG[BFh] DMA Configuration REG (DMACR)
Bit Description Default Access

PQ2! | W5! 3! 46!

) DMA Continuous or Block Read/Write Select Bit 31 4N

) 3RI<'(>&(-'-%!])R!N.'8T! ' )

Write Function T DMA Start Bit
31 E#>1>')IHN?<Y1@(GI$#%#>!>"131@->'B@>&8@../! 31 AN
' Read Function I DMA Busy Check Bit ' '
3R;G.#!]HRN-%/!
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5-13 Key & IO Control Registers

REG [COh] Key-Scan Control Register 1 (KSCR1)

Bit Description Default Access
Key-Scan Enable Bit(KEY_EN)
P! )IRIJ(@H.#*! 3! 41N
3IRIS&%@H.#*!
LongKey Enable Bit
+! NRI(@H.#*_ (I THI=#$&'Gl&%!%#>1H/'dE<42IH&>0Q2*! 3! 4
3IRIS&Y%@H.#*!
Key-Scan Data Sampling Times
SHQH'-(8#!>&B#%!"1'%8@ (!1$#b-#(8/*!
33H!R!O!
CQO! 3)HIRIU! 3! 41N
)3HIR!)+!
))HIR!02!
o] W5! 3! 46!
KF2-0:!Key-Scan Frequency !
!
KF2|KF1 [KFO Key-Scan Cycle (4x5)
E/%>#B!<.'8T!| 23?°c! |03?°c +3?°c!
31 3] 3] )2Uz%! +0z%! 02*+P-%!
31 3] )| 2C+z%! )2Uz%! UC*00z%!
2Q3! 30 )y |3 C)2z%! 2C+z%!| )P3*+Pz% 3l 4
311 ) | ) |)*320B% | C)2z%! | 00)*00z%
) | 3| 3! |2*30UB%| )*320B%  +U2*+P-%!
)| 31 | ) |O*3V+B% | 2*30UB%  )*0+CB%!
) |3 |UNV2B% | O*3V+BY 2*P0)B%
! Y[ [ ) )FF0UOB% | U¥)V2B%| C*O+)B%!
!
REG [C1h] Key-Scan Controller Register 2 (KSCR2)
Bit Description Default Access
Key-Scan Wakeup Function Enable Bit
P! 3RIJ#H/QEB@ (@ T#-=!I-(8>&'(1&%!G&Y%@H #*! 3! 4N
)RIJHQEB@ (@ T#-=!I-(8>&'(1&%!#(@H.#*!
+QQ! | W5I! 3! 46!
Long Key Timing Adjustment
System Clock 20MHz 40MHz 60MHz
33H! )*2C1%#8!|  3*+2CI1%#H8  3*0)2C!%#8
0Q2! *10 5010 * 0 3! 4N
3)H! 2*Cl1%#8! )*2C1%#g!  3*+2C!%#8
)3H! 0*PC1%#8!| )*UPC!%#8 3*VOPCIPo#8
I )H! Cl%#8! 2*Cl1%#8! )*2C1%#8!
Numbers of Key Hit.
33HIRW'IT#/1&%!=$#%%#G!
S)HIRG(#I TH#/1&%!=$#%%HG LIS#@G14IKL<29M!I'$!>O#I TH/18'G#*
)Q3! | )3H!R7a" T#/%! @$#! =$#%%#G 1! $#@G! 4IKL<29!i! <O9M! I'$! >D#! TAN 46!
8'G#%*!
DHIR79$##! THI%! @$#! =$H%UHG LI $#@G! 4IKL<29!i! <OIM! I'S||>9#! TH/!
8'G#%*
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REG [C2h] Key-Scan Data Register (KSDRO)

RA8875
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Bit Description Default pccess
Key Strobe Data0
PQ3! | 79#!8'$$#%="(G&(:!T#/!8'G#!3!1>9@>!&%!=$#%%#G*!! w5! 46!
AH@Yo#$HI#S!>"1%#B YV !I'S GH>@ &. | GHYB8$&=>&'(*!
!
REG [C3h] Key-Scan Data Register (KSDR1)
Bit Description Default Access
Key Strobe Datal
PQ3! | 79#!8'$$#%="(G&(:!T#/18'G#!)!1>9@>!&%!=$#%%#G*!! w5! 46!
AH@Yo#$HI#S!>"1%# PV !I'S GH>@ &.| GHYB8$&=>&'(*!
!
REG [C4h] Key-Scan Data Register (KSDR2)
Bit Description Default  pccess
Key Strobe Data?2
PQ3! | 79#!8'$$#%="(G&(:!T#/!8'G#!12!>9@>!&%!=$#%%#G*!! w5! 46!
AH@Yo#$HI#S!>"1%# YV !I'S GH>@ &. | GHYB8$&=>&'(*!
!
REG|[C7h] Extra General Purpose 10 Register (GPIOX)
Bit Description Default  Access
PQ)! w5! 3! 46!
The GPIX/GPOX Data Bit
3! 4#@GR!;(=->1G@>@!1$'B!KA;g!=&(*! W5l 4N
"$&>#RI6->=->1G@>@!>"KAGQ!=&(*!
!
5-14 Floating Window Control Registers
REG [DOh] Floating Windows Start Address XA 0 (FWSAXAOQ)
Bit Description Default  Access
PQ3! | Floating Windows Start Address XA [7:0] 3! 4N
REG [D1h] Floating Windows Start Address XA 1 (FWSAXA1)
Bit Description Default  Access
PQ2! | ws! 3! 46!
)Q3! Floating Windows Start Address XA [9:8] 3! 4N
REG [D2h] Floating Windows Start Address YA 0 (FWSAYAOQ)
Bit Description Default  Access
PQ3! | Floating Windows Start Address YA [7:0] 3! 4N
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REG [D3h] Floating Windows Start Address YA 1 (FWSAYAL1)

Bit Description Default  Access
PQ)! | W5! 3! 46!
3! Floating Windows Start Address YA [8] 3! 4N

REG [D4h] Floating Windows Width 0 (FWWO0)

Bit Description Default  Access

PQ3! | Floating Windows Width Setting [7:0] 3! 4N
REG [D5h] Floating Windows Width 1 (FWW1)

Bit Description Default  Access

PQ2! | W5! 3! 46!

)Q3! Floating Windows Width Setting [9:8] 3! 4N
REG [D6h] Floating Windows Height 0 (FWHO)

Bit Description Default Access

PQ3! | Floating Windows Height Setting[7:0] 3! 47
REG [D7h] Floating Windows Height 1 (FWH1)

Bit Description Default  Access

PQ2! | wWa! 3! 46!

)Q3! | Floating Windows Height Setting [9:8] 3! 47
REG [D8h] Floating Windows Display X Address 0 (FWDXADO)

Bit Description Default  Access

PQ3! | Floating Windows Display X Address [7:0] 3! 4N
REG [D9h] Floating Windows Display X Address 1 (FWDXAL1)

Bit Description Default  Access

PQ2! | wa! 3! 46!

)Q3! Floating Windows Display X Address [9:8] 3! 4N
!
REG [DAh] Floating Windows Display Y Address 0 (FWDYAOQ)

Bit Description Default  Access

PQ3! | Floating Windows Display X Address [7:0] 3! 4N
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REG [DBh] Floating Windows Display Y Address 1 (FWDYAL1)

RA8875

Character / Graphic TFT LCD Co ntroller

Bit Description Default  Access
PQ)! ws! 3! 46!
3! Floating Windows Display Y Address [8] 3! AN
!
(FWSAXA, FWSAYA)
FWwW i
FWH
Floating Windows ‘ i
Layert | ; LAy
Display Windows
Figure 5-9 : Floating Windows
5-15 Serial Flash Control Registers
SACS_MODE REG [EOh] Serial Flash/ROM Direct Access Mode
Bit Description Default  Access
PQ)! W5! 3! 46!
3RIG&$#8>!@88#%%!B'G#!IG&Y@H.#1!>9#(1-%#3$!8@ (- %0#!I'$!F6W7]S?5!
3! B'G#*! 3! 41
)RIG&$#8>!@88#%%!B'GH#(@H.#!!11>9#(IF6W7]S?5!B'G#! G&Y@H.#!
SACS_ADDR REG [E1h] Serial Flash/ROM Direct Access Mode Address
Bit Description Default Access
S&$#8>I@88#%%!B'G#5GG$#%%0!!
PQ3! | E#$&@.'F.@%9]46?!9@D#!20'H&HECHED# @ 1!-%#$!B-%>IH# a$&>E!0! 6!
>&B#%!J)!I'S! @ GG $#% %! Yot >>&(:*!
SACS_DATA [E2h] Serial Flash/R OM Direct Access Data Read
Bit Description Default Access
PQ3! S&$#8>1@88#%%!B'GH A#@G!S@>@'H-11#$! 3! 46!
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5-16 Interrupt Control Registers

REG[FOhR] Interrupt Control Registerl (INTC1)

Bit Description Default  Access

PQC! W5! 3! 46!
KEYSCAN Interrupt Enable Bit

o! 3IR!IS&Y%@H.#!dIIE<SW!&(>#$$-=>*! 3! 41

)RIJ(@H.#!dJIE<SW!&(>#$$-=>*!
DMA Interrupt Enable Bit

0! 3IRIS&Y%@H.#!S?5!&(>#$$-=>*1 3! 47
)IRIJ(@H.#S?5!&(>#$$-=>*!
Touch Panel Interrupt Enable Bit
2! 3IRIS&Y@H.#!7'-89!&(>#$S-=>*] 3! 47
)RIJ(@H.#!7'-89!&(>#$$-=>*|

BTE Process Complete Interrupt Enable Bit
)! 3IRIS&Y%@H.#!N7J!=$'8#%%!8'B=#>#&(>#$$-=>*] 3! 47
)IRIJ(@H.#IN7J!=$'8#%%!8'B=#>#!&(>#3$$-=>*!

When MCU-relative BTE operation is selected(*1) and BTE
Function is Enabled(REG[50h] Bit7 = 1), this bit is used to
Enable the BTE Interrupt for MCU R/W:
3IRIS&Y@H.#IN7J&(>#SS-=>!1'$!1?2<Y 4]

3! )RIJ(@H.#INTI&(>H#SS-=>1I'$1?7<Y 14]* 3! 4N
When the BTE Function is Disabled, this bit is used to
Enable the Interrupt of Font Write Function:
3IRIS&@H.#!I'(>1a$&>#1& (>#SS-=>*]
)RIJ(@H.#I'(>la$&># & (G#$$-=>*]

Note :
V*¥12<YQ$#. @>&D#IN7I'=#$@>&' (%! &(8.-GHIN"$&aANIM6A01IN4#@G!IN7J01!In7$@ (Vo=@ $#(>"$&>#!IN7Jo1!
n<"'$J[=@(Gol!n<.'$! I[=@(GC!a&>9!>$@ (%=@ $#(8/0*!

2P (>1N$&>HL (SHSS-=>18(G&B@>H%! >0 S[BHADHE'(>189 @ $ @ 8>H#$1a$&>& (1> 1>O#1S S A5
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REG[F1h] Interrupt Control Register2 (INTC2)

Bit Description Default  Access

PQC! ws! 3! 46!
Write Function T KEYSCAN Interrupt Clear Bit
SIRWT=#$@>&'(*!

)RI<H#@S$!># TH#/%8@ (\&(GH#HES-=>*!

Read Function T KEYSCAN Interrupt Status
3IRIW'T#/%8@ (\&(>#$$-=>19@==#(%"!

)IR!d#/%8@ (1&(>#$$-=>19@==#(%*!

Write Function T DMA Interrupt Clear Bit
SIRIWT=#$@>&'(*!

)IRI<A@S$!>9#IS?51& (>HES-=>*1

Read Function T DMA Interrupt Status
3IRIWIS?5!&(>#$$-=>19@==#(%*!
)IRIS?5NU&(>#$S-=>19@==H#(%*!

Write Function T Touch Panel Interrupt Clear Bit
SIRIWT=#$@>&'(*!

VRIS H@$!>#!>'-891& (SHPP-=>*]

Read Function T Touch Panel Interrupt Status
3IRIW'7'-89'A@ (#.!&(>#$$-=>19@==#(%*!

)IRI7'-891A@ (#.1&(>#$$-=>19@==H(%*!

Write Function T BTE Process Complete Interrupt Clear Bit
SIRIWT=#$@>&'(*!
)RI<A@$IN7JI!=$'8#%%!8'B=#>#&(>#$$-=>*!

Read Function T BTE Interrupt Status
3RIW'IN7J!=$'8#%%!8'B=.#>#!&(>#3$$-=>19@==#(%*!
)RIN7J!=3'8#%%!8'B=#>#|&(>#$$-=>19@==#(%*!

When MCU-relative BTE operation is selected (*1) and BTE
Function is Enabled ( REG[50h] Bit7 = 1)

Write Function T BTE Interrupt for MCU R/W Enable Bit
SIRIWT=#$@>&'(*!

VRIS H@SIN7I?2<Y14M& (GHSS-=>*1

Read Function T BTE R/W Interrupt Status
3RIW'IN7JI&(>#$S$-=>1I'$1?2<Y 14N @ ==#(%*!

3! YRIN7JI&(G#$S-=>II'$12<VY 141N @ ==H#(%*! 3! 4n
When BTE is not Enable and Text Mode is Enable
Write Function T Font Write Interrupt (*2) Enable Bit
SIRIWT=#$@>&'(*!
)RI<H@S!I'(>1a$&>HI&(>#SS-=>*]

Read Function T Font Write Interrupt Status
SRIWII'(>la$&>#&(>#$$-=>19@==#(%*!
)RIF'(>1a$&>#1&(>#$$-=>19@==#(%*!

3! 4N

0] 3! 40

2! 3! 4N

) 3! 4N

Note :

)*¥12<YQ$#. @>&D#IN7I'=#$@>&' (%! &(8.-GHIN"$&aANIM6A01IN4#@GIN7J01!In7$@ (Vo=@ $#(>"$&>#IN7Jo1!
n<"'$1J[=@(Gol!n<'.'$! J[=@(G!a&>9!>$@ (%=@3$#(8/0*!

25 IF' (GIN$&>#!; (GH#$S-=>1&(G&B @ >#%!>9#!8'B=#>&'(I'I'>9#!I'(>189 @3 @ 8>#3$'a$&>& (:!>'1>9#!SS457*!!
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6. Hardware Interface

6-1 MCU Interface

79#145UUPCI%-=="$>%!U3U3!@(G!+U331%#$8H#%! ?7<Y | &(SHSHD BHI'l| 7<Y1&(>#$| @ 8#!8%! GHB&GHG!H/!
<UH=&(*L1I<U+=&(1&%!1%#>1>'1.":&8!.'all>O#{BX Y 1&(>#$| @8#!'1 45UUP C1&%! GHI&(#G! @ %! U3U31%6#$8H#%* ;|1
>O#! <U+! &%! 8'((#8>#G! >' &8 9&:911 >0#(! >BHY! &(>H#SI@8#! ' 45UUPC! &%! -%#G! @%! +U33! %HS&HYo*!
A H#@YHISHIHSI> IHDR-SHH Q)| @ (8- $HHQ2*!

8080 MCU RA8875
53 4E
PIQSFIRIQB)C | s#eGHS » <Ek
164 >
<U+
SNL3QPM]SNL3QICM | SNL3QPMJSNL3Q)CM 1

4S 4Sk KWS
o » Nk

4JE » 4E7k

57 [ n5;7k
W7 W7k

Figure 6-1:8080 MCU Interface

6800 MCU RA8875

A 4

53

5)Q5P]5)Q5)C
"?5

4E

SHE'GHS <Ek j
<U+

SNL3QPM]SNL3Q)CIM

vy v

A 4

SNL3QPM]SNL3QYEH

JW > JW
4 4k
4JE » 4E7k
NG:T [ N5: 7k

W7 W7k

Figure 6-2 : 6800 MCU Interface
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6-1-1 Protocol

6-1-1-1 Parallel I/F Protocol
79#!I'..'a&(:!>&B&(:!189@$>%! @ $#!-%o# GHBE & H#A#!>&B& (! %=#8&I&8@>&'(!''>9#!%>@(G@$G!U3U3!@ (G
+U33!&(>#3$1 @ 8#%*!

6800 b 8/16-bit Interface

< N
I ><I<+ _J
[ 2+ I

ar Pe X
1 2+
531I<E P K
"o,
— B+ —N

SNLPR3M §§

XN$&>#HZ 7]
[f— <<t — 2+

SNLPR3M

X4#@GZ

Figure 6-3: 6800 MCU Waveform

Table 6-1 : 6800 MCU I/F Timing

Symbol Parameter Rating Unit Symbol
Min. Max.
Zier ! </8.#! >&B#! c3! QQ! (%!
! E>$'H#A-.%#!1a&G>9! 23! QQ! (po!
2y ! 5GGS#%%!%#>-=1>& B! B! RQ!(%!
2! 5GG$#%%!9'.G!>&B# )3 Q! Y6481&%6!"(#1%/%>#B18.'8TI=#$&GR
2e+! S@>@!%#>-=1>&B#! 23! QQ! (%! >8ImI)]EIE\<_d!
2! S@>@!9'.G!>&BH#! )3} QQ! 06!
FBecr ! S@>@!'->=->!@88#%%!>&B#! 3! 23! (%!
2+ ! S@>@!"->=->19'.G!>&B#! 3! 23 (%!
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&0, T8 j‘i
toge ——

teoves +
WR,RD il ?g‘
Locs y
— tI:HEE
toe —
DB[7-0]
nArite)
a taccs —toms
DB[7-0]
{Fead)
Figure 6-4 : 8080 Waveform
!
Table 6-2 : 8080 MCU I/F Timing
Rating i
Symbol Parameter Unit Symbol
Min. Max.
2y ! </8.#! >&B#! C3! QQl (%!
2! E>$'H#IA-.%#!a&G>9! 23! QQ! (Po
2eu! 5GG$#%%!%t>-=I>& B! B! RQ!(%!
3! SGC$#%%!9.GI>&BH) )3 Q! %8.818.9!'(#1%/%>#B18.'8TI=#$&
e S@>@%#>-=1>&B#! 20! 0Q! (%! >8imEIE\<_d
2! S@>@!'9".G!>&B#! )3 QQ! 0
2ecu! S@>@"->=->!@88#%%!+&B#! 3l 23! (%!
Su! S@>@!"->=->19".G!>&B#! 3! 23 (%

GR
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Figure 6-5: 6800 I/F Continuous Data Write Cycle Waveform
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Figure 6-6 : 8080 I/F Continuous Data Write Cycle Waveform
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6-1-2 Serial I/F Protocol

6-1-2-1 3-Wire SPI Interface

MPU RA8875
VDD
PS
y SIFS1
VDD
SIFS0
zCcs SCS# (ZCS)
SDA [« > SDO (SDA)
SCK SCL (SCK)
]

Figure 6-7 : The MCU Interface Diagram of 3-Wire SPI
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Figure 6-8 : Date Write on 3-Wire SPI-Bus
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|_ REG_DAT/ J

MEM_DAT

FROM MPU TO RA8875 RS O:Data, 1:COMMAND/STATUS
RW O:WRITE, 1:READ

FROM RA8875 TO MPU

Figure 6-9 : Data Read on 3-Wire SPI-Bus
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FROM MPU TO RA8875 RS 0:Data, 1:COMMAND/STATUS
RW O:WRITE, 1:READ

FROM RA8875 TO MPU

Figure 6-10 : CMD Write on 3-Wire SPI-Bus
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; RW O:WRITE, 1:READ
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!
Figure 6-11 : Status Read on 3-Wire SPI-Bus
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Figure 6-12 : 3-Wire SPI Timing
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6-1-2-2 4-Wire SPI Interface

MPU

ZCs
SDI

SDO
SCK

VDD

RA8875
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SIFS1
SIFSO

SCS# (ZCS)
SDO

SDI

SCL (SCK)

Figure 6-13: The MCU Interface Diagram of 4-Wire SPI
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Figure 6-14 : Date Write on 4-Wire SPI-Bus
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Figure 6-15: Data Read on 4-Wire SPI-Bus
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Figure 6-16 : CMD Write on 4-Wire SPI-Bus
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RW O:WRITE, 1:READ
FROM RA8875 TO MPU

Figure 6-17 : Status Read on 4-Wire SPI-Bus
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Figure 6-18 : 4-Wire SPI Timing
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Figure 6-19 : SPI Sleep/Wake-up Flow
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Figure 6-20 : Example of RA8875 SPI sleep/wake-up steps
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6-1-2-4 IICI/F
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VDD SIFSO
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1K e ~10Ke
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Figure 6-21 : The MCU Interface Diagram of IIC
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S FROM MPU TO RAS875 RS OData, 1:COMMAND/STATUS
RW O:WRITE, 1:READ
[ 1 rromRass7s ToMPU A/A; ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 6-22 : Data Write on IIC-Bus
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B8 FrROM MPU TO RAB875 RS 0:Data, 1:COMMAND/STATUS
— RW O:WRITE, L:READ
FROM RA8875 TO MPU A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

Figure 6-23: Data Read on IIC-Bus
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Figure 6-24 : CMD Write on IIC-Bus
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Y] FROM MPU TO RABSTS RS OData, 1:COMMAND/STATUS
- RW O:WRITE, 1:READ
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Figure 6-25 : Status Read on IIC-Bus

6-1-3 Read Status Register
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Figure 6-26 : Read Status Register
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6-1-4 Write Command to Register
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Figure 6-27 : Register Write/Register Read
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RAIO" RA8875

Version 1.6 Character / Graphic TFT LCD Co ntroller

6-1-5 Memory Read / Write Operation

5106&:(@.! B#B'S/XW'>#Z! B#B'$/| $#@ Gla$&>#! @&/ (! &%! 8'B="%#G! H/! >a'1 8/8 #%1! @! 8'BB@(G!
a$&>#18/8 #1>'1>0#1$#:&%>#$IN3290!>9#(!I"..'a&(:! @!GC @>@!$#@ GaFBHRIBB @G a$&>#18/8.#!
'11$#:&%>#$!n32901! @.%'18@. . #G!NB#B'$/! SEBBREBB @ (G0o1!%#>%!45UUPC!& (| B#B'$/I$#@Gla$&>#!
B'G#* 79#! G@>@! $#@Gla$&4# 808! =#$I'SB%! >0# G@>@! .@>89]a$&>#! >'| B#B'$/* "o#(! B'$#!
B#B'$/! G@>@' @$# $H@G! '$! a$&>>#(1! ¢1H9HOB@>@! $#@Ga$&>#! 8/8.4#! @:@&(! I'..'a&(:! >9#!
=$#D&'-%! G @>@! $#@Ga$&>#!8/8.#1! G (p>EHHBHBHB 'S/ $#@ G|a$&H8'BB@(G! 8/8.#! @: @&(*!
79#1G@>@! $#@Ga$&>#!8/8.#%! 8@ (! THH=! G'&(: -(>EABBA..| C@>@! >$@ (%I#$%*! 7' (>#! >9@>1 &>pY
(> @..a#G! > &(>#$.@8#! >0 G@>@! $#@G! 8/8.4%! @(G! C@>@! a$BHBBEH B4D Gla$&>H!

B'G#* N#8@-%#! >0#18-$%'$! I'S! B#B'S/| $#@G!'=8>& (! @ (G! BH#B'$/! a$&>#!'=#S@>& (1 &%! G&IIHSH(>*!
79#1G@>@! $#@G]a$&>#!8/8.#%! 8@ (| &(>HS$ . # QTHHHEEOH! GH#>@&.| GHYBS&=>& (1= #@%o#! SHIH#S! >']
>O#1 %#8>&PIQO*! 7' (‘># >0@>! >0#! B#B'$/! $#@G! '=#&P%9-.G! &(%#$>! @! nG-BB/! $#@G! 8/8.#0!
H#'$#118$%>!G @>@'&%!$#@G*1 79#!G-BB/I$#@G!8/8.#18%! @! G @> @'SH @GS H1 B+ G-BB/!
$H@G!8/8.# 8%!-(Q-%H#G* 79 G@>@! $#@G! 8/BHURDIBHISH 0% 8'$$#8>! G @>@* A #@Yor SHIHS! >'1 >O#!
a@D#I'$BI&(F&:-$H#HQ2U!I'SIGH>@&.*!

Note :!79#! B#B'$/! B&:9>! H#! S&%=.@/! S@>@! ?#BXSS45?7Z!'$! <9@$@8>#$! KH(#H$@>&'(! 457!

X<K45?7*!
|
R | | 5 [
o ] [ & [
e IR e SN e SN e o I
ROH 777 T

L E I/ /4 ST /444 TSN /411 T (4L A, ST 1/

£13hermary it (Mtite Data to 0ORAR

RS _ I s l_
cs [ p [
wRe =
R C# i

DBFD0) AR 0 NAAATAATN DUNMY RSN DATAl )@EZSE/HXIK DATen /77

(23 hemony Read (Fead Data fom OO RS

Figure 6-28 : Memory Write/Memory Read
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6-1-6 Interrupt and Wait

45UUPC! =$'D&G#%! 2! a@/%! 'l! 9@$Ca@3$# UE=@>LFS (>H#$$-=>! @(G! ='..&(* F'$! &(>H#$S-=>!
B#>9'G1! >0#$#! &%! @(! &(GHSBLRWTKO! I'S! >FE& (! >0#! #[>#$(@.! &(GHSS-=>! =&(1'l! 2<Y* F'$!

=" &(IB#>9'G1I&>1@.%'1%-=="$>%! @ (I'->=->1%&&(@"5; 7k0!a9&89!8 @ (1&(G &8 @>#!45UUPC!&%!H-%/!
'$I(SHIN'SO!1>9#1>a'1%8&: (@.%! @$HIH'>9! @8>&DH! . 'a*I A #@ Yot $HIHBE BHQ) | @ (FI&:-$#H Q2!

I'S18' (HB8>&(:ISHIHSH(BH!

6-1-6-1 Interrupt

T9HSH @SH!I&DHI T&(G%! | &(>HSS-=>IHHSBUP C1I#@89!B@=%!>'>9#!8'$$#%="(B&@ >-%!
H&>%!&(14JKLF)9MR!

THH1?<YIG@>@! @88#%%!I'$IF'(>I'$IN7J!&%!8'B=#>#G*IN&>I3!'I14JKILF)IM!& %! %0#>1>"1)*]
T#!I'(>!1 @88#%%!&%!8'B=#>#G*IN&>I3!'14JKILF)IMI&%%! %o#>1>"1)*11
79#'B'D&(:]1&..&(:IN7J!-(8>&'(1&%!8'B=##G*IN&>!)'l'4IKILF)9IM!&%!%#>1>"1)*]
7'-891#D#(>!'88-$%*IN&>12!'14JKLF)9IM!&%! %#>1>"1)*]

S?51#D#(>18&%!8'B=#>#G*!

dJIE<SW!#D#(>!&%! @8>&D#*!

AA A A A A

|

5..I'll >0#! @H'D#! &(>#$$-=>%! |-(8>&'(1 8@ (! H#! HIBEI% @H.#! H/! %#>>&(: ;WT7<)X4IJKLF39MZ* ;!
@GG&>&'(1! &I! >9#! %/%>#BLHBHS! 8@ (! (>! =$'D&GH! >0#! 9@$Ca@$#! &(>#$$-=>1! 45UUPC! @.%!
%-=="$>%!@!%'|>a@$#!="..&(:|B#>9'Gr17<Y!8 @ (IGHIHBH & (>H#$S-=>1%>@>-%!>9$"-: I >0#I$#. @>HG!
%>@>-%! 1.@:*! "9#(1 9@$Ga@$H#! &(>H$S-=>UIPAE@$#! @B8>&DH1! >0#! $#.@>HG! &(>#$$-=> B@%
B-%6>IH#IG&Y%@H #XE#>1>')Z!1&$%>*17 0H 4G RS HD QUG H08SEHE (-1 >OHI & (SHS$S-=>I=$'BHG-S#! !
7-89IA@ (#.!@%!H#. 'aIR!

|

< | 45UUPCI%#(G%! @ (1&(>#$$-=>19&:(@.1>"17<Y*!

< 1 NOH(12<Y ISHBHEDHWI&(>HSS-=>1%8:(@. 11>0HB@B!B - (SHSIXA<Z1a&. le-B=I>";E41%>@$>!
@GG$#%%*!

| (1>9#IB#@ (1>&BH#1I>9#18'$$#%="(G&(:|&(>#$$-=>1%>@>-%!1.@:'1145UUPCla&..|H#1%#>!>'In)c
X4IKLF)IMZ*! F'$! #{@B=.#1! a9#(! 7-89HDH#(>! HHS@>#%! @ (! &(>#$$-=>1! >O#! 7'-89!
A@(#.1:(>H#$$-=>IE>@>-%IH&>1a&. . IH#1%#>1>'n) 0!

| 5I>#$! >0#1 ;E4! 8'B=#>#%1! >9#! %>@@:Y86D'-.G! H#! 8 #@$HG1! &*#*1! a$&>#! n)o! >' >O#!
8'$$#%="(G&(:IH&>!'1%>@>-%6!$#:8%6>HE$*!!

A

~

N/19%'[>a@$#I&(>H$S-=>11-0#BE@ B!, W7 <21$#:8%>#$! 'S GEI&EHBS-=>1#DH#(>1a&>9'->1 @ (/!
H>#S(@.! GHDEBH* N#YEGHI 1! ;(>#$5$-=> BB RIIHE /! @==.8#G!>'19@$Ga@3$#! &(>#$$-=>1!(">!
>'1W7<21%>@>-%!1.@:*1;>1%9'"-. GIH#! (SHGIOR3Po>@>-%!1.@:1B-%>IH#I8 #@$H#G!B@(-@../! @>!
SO >@8&.!'ll >0#! ;EAL &1 a$&>& (! >OHUNMERBIHS! ;W T7<2X4IKLF)IMZ! a&>9!) 1! H#8 @-%%6#! >O#!
W7<21%>@>-%!1.@:1a&..|(>IH#I8 #@$HG!@->'B@>&8@../*!!
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6-1-6-2 Wait

45UUPC! @.%' =$'D&G#%! @! a@&>! %&: (@290 1. @:! &%! 8.#@$#G! >'I n301! &>! B#@ (%! >9@>!
45UUPCI&%!H-%/!@(G!8@ (! (">! @88#%%! >9#! SSOFPHNQ $#! >0$## a@/%! &(1a9&89!'H-%/'B@/!
'88-3IR!

!

) —9#(! 45UUPC! &%! %#>! @%! >#[>! B'G#! I'$! a$&>&(:! F6W71! 45UUPC! (##G! G&II#$#(>!
=$'8#%%&(:! >&B#! I'S! G&II#S(#S>! FEWT! %&c#H%0! >'l a$&>#! >'1 SS45?1! 4A5UUPC! 8@ (p>!
$#8#&D#! ?7<Y!18/8.#! @ (/! B'$#! G-$&(:! >9#! >&BHI'(>! a$&>& (: 1! H#8 @-%#! &>! &%! & (! >9#!
%>@>-%!"1!B#B'$/1a$&>&(:!H-%/*!!

2 —N9#(145UUPC! &% #[#8->&(:!>9#!B#B'$/!18. #@'$-(8>&' (1!&>! @ .%' : #(#S @ >#%! >9# a$&>#!
8/8.#!'\B#B'$/|&(>#3| @8#!>'I8. # @R SS45?! @ (G!8@-%#!45UUPC!&%! &(1>9#!1%>@>-%!
'11B#B'$/!1a$&>H#H-%/*!!

0 —9#(! =$'8#%%&(:! N7J! B'D#! I-(8>&'(1! 45UUPC!a&..! @->'B@>&8@../! #[#8->&(:! >9#!
B#B'$/I$#@ G]a$&>#18/8.#1! @>!>9HIE@RAS SA5?1$# @ Gla$&>#! @88#% %! H/!?<Y!a&..!
8@-%# @IN7J@&.*!

O—9#(1?7<Y1&%!%#(G&(:!@!8'BB@(G1!45UUPGHG%! ' (#!1%/%>#B!8.'8T!>'l. @>89!>9#!
8'BB@(G1!&I!>9#!8.'8T!I$#b-#(8/!"1!?7<Y!&%B-89! 1 @%>#$!>9@ (1>9#!'(#!'I'45UUPCr!
&>1&%!="%%&H.#!>9@>!45UUPC! B##-B/H#S8 BB @ (G%! &(!'(#!%/%>#B!8.'8T*!;(!
>9#1%&>-@>&' (1! &>pY% S @ > ?7<Y!%9'-.G! 89#& B! A5UUPC!I H-%/! %>@>-%! *;(!
>9#1B'%>1">9#$!8' (G&>&'(%1!&>1G'#% (p>! (##G!>'|H#189#8 THG*!

1?2<Y1a$&>#%!IG@>@!>"1SS45?1a9#(!B#B'$/1a$&>&HH%0/11&>1a&. .18 @-%#!>9#].'%>!"1>9#a$&>& (1!
GC@>@*E"-%#$!B-%>189#8T!>9#!45HIRNY0>@>-%! & (I-==#$!0!%&>-@>&' (%*!
I

(1(SB@../11-%64#$1 8@ (18'((#8>1n"5; 7K1 %68 (@ .| 37<Y1&(=->*1;>1 8961 -%6#G I'§1 2<Y 1> B'(&>'$!
>9#1H-%/1%>@>-%!H#'$#1a$8>&(:|G @>@'>'145UUPC*!
[

4E1<EkK

X

E7

_ X
w T %
~ X

SNLPR3M
XN$&>H#Z

5,7k N-—— 57 —bﬁz

Figure 6-29 : WAIT# Timing Chart
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6-1-7 Data Format

6-1-7-1 MCU Data Bus 16- Bit

45UUPC!%-=="$>%!>9#IUQH&>])+QH&>18".'$!G#=>9I TF7Q_<SIA@ (#.1!&HERE ASB(TF7Q

_<SI=@(#.*1 79#! 45UUPC! %-=='$>%! U])+! H&>%! ?2<Y! JFI G@>@! H-%1! a9#(! a$&>&(;! >'| G&%=.@.
B#B'$/1! >0#1 4KN! 8'.'$! H&>! B@==&(:! %9'-.G! 1&>! >0#! 8'$$#%="(G&(:! I'SB@>* A #@%#! $HI#$! >
F&:-$#H+QO03*!!
|

65K colors )C

256 colors )C P

Figure 6-30 : Color illustrations for 16-Bit Data Bus MCU
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6-1-7-2 MCU Data Bus 8-Bit

T#'..'a&(:1&..-%>$@>&'(1&%!-%#G! 'SIUQHE&>12< Y *]
!

65K colors

P

?AYIS575INYE

?AY!S575INYE

256 colors

?AYIS575INYE

3

)%>18/8.#

2(G!8/8.#

Figure 6-31 : Color illustrations for 8-Bit Data Bus MCU

RA8875

Character / Graphic TFT LCD Co ntroller



RAIO" RA8875

Version 1.6 Character / Graphic TFT LCD Co ntroller

6-2 Driver I/F Color Setting Mode

T9#HSH @$H#!)HHE&>%!C@>@!H-%!'I!>9#!.".&8! TFIRGHEM@B#! 11 A5UUPC1! %-=="$>&(:!-=!>'l+Cd!8".'$%!
G@>@!I'$B@>*IN/I>9#1%#>>& (' >9#! $#:&%>#S BEHITIRGH12C+!18".'$N!C@>@!I'$B@>!&(!)+IH&>I 7TF 7!
&(>#$I@8H#!>'| @89&HD#!>9#1% @BH#! G&%=. @/ #| 1 #8H BHRH>HS! %o#>>& (:!'18".'$!B' GH#1! = #@%o# | $H#$! >'!
4JKL)39MXEIE4ZIN&>!0Q21!>9#!IGH#I &G & @!1'$B @>!&%!GH%8$&H#G IH#. a*!

I

256 color mode
<.'$1'$B@> AS57L)CR3M

P 3 )C ) )3 Cc O 3
RIS~ — EblERERIEERl 14

65K color mode
<.'$!I'$B@> AS57L)CR3M

)C 3 )C ) )3 co 3
fcfofelo bl el - folelo pscpeefefoliadfiao g

Figure 6-32 : Color Mode Setting
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6-3 LCD Interface

45UUPC!%-=="$>%!>9#! UQH&>])+QH&>!8".'$%! ' B @ @8 %&c#!'11023[203! a&>9! 2! @/#$%! G&%=.@/!
@(G!-=Q>"1U33[0U3!a&>9!)!. @/#$*145UUPC! @.%' %-==B# UMQHE>])+QH&>18"'$%! 'SB@>!a&>9! >9#! =@ (#.!
%&CH!>9@>!1$'B!023[203!>'1OU3[2P2!a&>9! 2! @ HSBAHEIHE>!8'.'$%! 'SB@>1a&>9! >9# =@ (#.1%&cH! >0 @>!
I$'B1+03[0OU3!>"1U33[0U3!a&>9!12!. @/#$%*!

|

45UUPC! %-=='$>%! >0#! #(#$@.! G&:&>@.! TF7! J@$BB(:&(:! >9#! 8((#8>&'(! 'l G@>@! H-%1! &>! 8@(!
8'$$#8>./1 a'$T%! a&>9! @.B'%>! B'G-.FOH.#HQC! &%! >9# &(>#$@8# @ (G! 8'(#8>& (! GHY%8$&=>& (! I'$! >9#!
G&:&>@.! TF7Q_<S!B'G-.#! @(G! 45UUPC* 79#! $#.@>#G! a@D#I'$B! >&B&(:! &%! GHIABHEHHRIR!
5H->1>9#! @==.88@>&'(18&$8-&>! = #@ YoHFRBEHD00*IN#Y&GHY% 11 >9# AN?1'->=-ABIUUPC!8"-.G!
H# -%#G! >'1 8'(>$.1 >0# IS H@8TQ.&I9FF7! A@ (#.* AH@%H SHIHS! >'| E#8>&QP! I'S! >0#! GH#>@8&..!
GH%8$&=>&'(*!

|

Table 6-5 : Digital TFT Interface Description

Pin Name Type Pin# - Dlgl,tal T Pa.nel :
8-bit 16-bit ‘ 18-bit 24-bit
"EIw<! 6->=->! OP! "EIW<!A-.%#!
"EIW<! 6->=->! Ou! "EIW<!A-.%#!
A<_d! 6->=->! ovV! A&[#.1<.'8T!

SJ! 6->=->! C3! S@>@J(@H.#!
AS57L)CM!|  6->=->I +V! 42! 40! 4C143 4P1142!
AS57L)OM!|  6->=->! +U! 4)! 40! 40! 4+114)!
AS57L)0OM! | 6->=->I +P! 43! 42! 40! 4C1!43!
AS57L)2M! | 6->=->I ++! ! 4)! 42! 40!
AS57L)M! | 6->=->! +Cl ! 43! 4)! 40!
AS57L)3M! | 6->=->I +0! K2! KC! KC! KP1IK)!
AS57LVM! 6->=-> +0! K)! KO! KOl K+1!K3!
AS57LUM! 6->=-> CcVv! K3! KO! KO! KC!

AS57LPM! 6->=-> CuU! ! K2! K2! KO!
AS57L+M! 6->=->! CP! ! K)! K)! Ko!
AS57LCM! 6->=-> C+! ! K3! K3! K2!
AS57LOMI! 6->=-> CCl! N)! NO! NC1IN3 NP1IN2!
AS57LOM! 6->=->! CO! N3! NO! NO! N+1IN)!
AS57L2M! 6->=->! co! ! N2! NO! NC1IN3!
AS57L)M! 6->=->! c2! ! N)! N2! NO!
AS57L3M! 6->=->! o) ! N3! N)! NO!
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VPW VND VDH VST

VSYNC

e T T
s TREN e

HSYNC

HPW  HND HDW HST
N T T T ]
DE
PDATA valid Data

Figure 6-33: Digital TFT Panel Timing

Digital TFT
8080 MCU RA8875 Display
53 > AE
5)Q5P15)Q5)C [ segors J en "EIW< > "EIW<
164 > “EIW< > "EIW<
- A< d > <_d
4S "| 4sk AS57L (;R vt > SL)CR3M
/T > AAK ) VT )
AG7 ¢ 757k KA,6) > <SAE7
| KA;62 > AN\<>S$.
W W7k A .
<U+ AN? N@S8T!.&:9>\<>$.
KWS r
v |

Figure 6-34 : The Interface of RA8875 and Digital TFT
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6-4 External Serial Flash/ROM

45UUPC!H-8.G%!&(! @!E#$8@.!F.@%9]46?! &(>#$I@(1IP6!=$>'8 'l OQNYE! XW'$B@.1 4#@GZ1!CQ
NYE!XF5E714#@GZ1!S-@.|B'G#31!S-@.!B'G#!)11?'G#I31@(G!?'G#10*!

E#$8@.!F.@%9]46!1-(8>&(18@ (IH#-%#G!I'SIFBIGH1!S?5!B'GH# @ (G! S&$#8>1588#%%! 7' GH*IFEW7!
B'GH#IB#@(%!>9@>! >0 #[>H#$(@ .| %#$8.@.|F. @ NIPERZG ! @%! @!%'-$8#!'l FEWTIH&>B@=*17"1%-=="$>!
>O#1B'%>1-%#l-.|F6W7!89 @$@8>#$%1!45UUPC! &IBBBE@>9!>0# F6W 714621 1=$'[#%6%&'(@.| FEWT!
DH(G'${K#(&>'=!;(8* &(IE9@ (:9@&*I5H'->1>0#1 GH#> @ &M@ Yo SH#I#S! > >0# #[=. @ (@>&' (! %H#EEED)*!

S?51 B'G# BH@(%! >9@>! >9#! #[>#$(@.! F.@%9]46P+88@>#G! @%! >9# G@>@! %'-$8#! 'l S?5! XS&$#E>!
24B'$/1588#%%Z*IY %oH$I8@ (1%=H#GI-=1>0#1C @K@IEE>' G&Y%=.@/145?H/!>0#|B'G#*1 7 FHB G#1 &%
S&S$#8>1588#%%!?' GHI[>#S(@.| NEIRBI]46?!8@ (IH#! @88H#%HG! GAIHBIH %HS8@.| &(>HSI @BHIF'$!
Gall#S$H#(>! E#$8@.! F.@%9]46?! >/=#1! 45UUPC! 8@ ('RbE3+M! I'$! E#$&@.! F.@%9]467! <.'8T! >9@>! &%!
45UUPC! EF<_1 =&(* W'>#R! "9#(! S&$#8>! 588#BG#! 4IKLIZOM! #(@H.#139#(! 45UUPC! a&..! &:(‘'$#!

4JKIL3COMIFEWT7!]IS?519%0#>>&(:*!
!

EF<_ o—>
ES Py > EJ45 !
RAB8875 EFSE o o 4673
EF<E3 >
EF<E)
> EJ4;5 !
f 46?!)
|

Figure 6-35: RA8875 Serial Flash/ROM System

S5H'->IE#$&@.IF.@%9]467!=$'>'8".1%#>>& (: 1|=.#@ %#$#HE@HHQ+@%'H# .'a!R!
!

Table 6-6 : Serial Flash/ROM Protocol REG Parameter

Protocol REG [05h] BIT[3] |REG [05h] BIT [1:0]
OQNYE!XW'$B@.!4#@GZ 39! 39!
CQINYEIXF5E7!4#@GE! )o! 39!

S-@.17'G#!3! 39! 29!
S-@.17'G#1)! 39! 09!
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EF<E3 _|
EF<_IX?6SJ0Z |
Fepossrz [ LLILILIL

Figure 6-36 : Mode 0 and Mode 3 Protocol

!
— U7—bie— 207|027 —bia— U7 —bie— U7 —>] :

EF<E3 , 5 : ; ; |

EF<_ |

EFS; X 309 >:<5GG$ [20RSM5GGRIRIM :

EFee 5 Z (s3 X5 X sz »
14JKL3COMIN&>I+106#>1>'131179#(15GG$ %>@>#1a&..IH#1207!
I14IKL3COMINE>+106#>1>1) 11 79#(I5GGS$ %>@>#la&. .IH#1027

!
Figure 6-37 : 4-BUS (Normal) Read
!
“— U7 —e—— 207027 —de—U7 —de—U7 —> :
EF<E3 , 5 : : : |
EF<_ I :
EFS; X 3N9 X 5GGs$ L20RaMsGGSLORK S-BB/ X : |
EFS6 s K Ty >
14JKL3COMIN&>I+196#>1>131179#(1I5GGS$ %>@>#la&..IH#1207!
1AJKL3CIMINES1+196#>1>) 1I79#(1I5GGS$ %>@>H#1ak..|H#1027
Figure 6-38 : 5-BUS (Fast) Read
!
!
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EF<_

EFS;

EFS6

EF<E3 ' i

A A
[14JKL3COMINE>+1%6#>>& (1311 79#(5GGS %>@>#1ag. B0 NP NCX NODC N)y
N4JKL3COMINE>+1%#>>&(:)I1I79#(1I5GG$ %>@>#!a&..g-|#é%27}:

¢— U7 —pie—— 207|027 ——pie— U7 —> O7

o7  O7 o7

— L T

ON9  X5GGS$ L20R3MII5GG$ D( SBB/_X(S3X5) X(S2 (S0 >

%
@
¢

\

7’ ‘s

!
Figure 6-39 : Dual b 0 Read
I
<6?2?5WSHIITNSESSAJEENINIISY2?21HHIINSIHIE - S)iS@Q)Himnis(
m!NN9
- u7 —>:<—)27])+7 —>:<—O7 — o7 > o7 -
= i i i S S
eee. _ UL JUDUL JTUUDUUUTUUUT .. UYL
ers; —— XD (0X3)Xe9@) (XX XPX X KR XX ) ------+ (PXKOK))
| 10) 2v : : : : |
EFS6 —— 2213y -- (N 2X XX K 2XBXHoX2X3) -~~~ (KoK 2K3)
03 2U
JN4AJKL3COMINE>+1%#>>& (:131!I79#(15GG$ %>@>#!a&..IH#!)27!
;N4JKL3CIOMINE>I+1%#>>&()I11I79#(15GG$ %>@>#la&. . H#!)+7
!
Figure 6-40 : Dual D 1 Read
!
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6-4-1 External Serial Font ROM

79#145UUPC!%-=="$>%! >9# D@$&'-%!'(>%! a$&S&UBI! H/1-%6&(: H[>#S(@ .| KH(&>'=! (8% %H#$& @ .
F(>! 467*1 45UUPC! &%! 8B=@>&H.#! a&3®# I'.'a&(! =$G-8>%! 'll K#(@&>'=! ;(8*1!
K72)_)+77K72))+7) ! K703 )+Y2/1! K703_2070I]K7032070I1! K703_20?)ul! @(G!
K703_02EONK703 02EO0M! 79&%! D@$&'-%! I'($6! &(8.-G#! )+[)+1! 20[20D2[021! @(G! D@$&@H.#Q
a&G>9!1'(>196&cH*!!

|

TOHSHI @SHI0N>/=#%" 11I'(>18'GHI'$SB@> 1) IH/>#]2IH/>#%]OIH/>#%IG@>@ 1! @ % H{=. @&(#G!H#.'a!R!
|
Y1) IH/S#II(>18'G#I|ISE<;; I8 GHI'SI@..1I'(>1462%!
21 O]2IH/>#%IKNII'(>18'G#!|179#6>@ (G@$G!GH#8'G&(:I''KN)U3031&(IK703_20?)u!
0 21H/>#9%!I'(>18'GHILI2IH/>#9%!; (GHB'G#!|16(./-%#G!&('YW;Q<6SJIGHE'G&(:!'l!
K703_)+Y27I!
O* 6>9#$II'(>18'GH!#(:>9! @S$HI2IH/>H%!'(/!

N#'$# @G @=>&(:!>9#1%=#8&I&8!I'(>146?1=$'G-BIIB>!: #0>HGI>9@>1-06#$1%9'-. GI T('al>9# 8'G&(:!

$- #I'11&>118&$%>* F'$! >0 G#>@&.1'1! >9#! B@ A G(HH8I@$@8>#$%! %ott>! >@H.#11 = #@%#! 8'(>@8>! a&
K#(&>'=!;(8*

|

71(>#H>9@>1&(1IK703_)+Y 2N G@>@%9##>11>0# YW QRES8 GH#! (#4GY%! > I $HI#S! > T#][>$@! >@H.#!

8@. #GIZiindex Table 0! >'| G#>#$B&(# >9# @8>-@../! HAAERARGG$H#Y%1! (1! -%#$! a$&># @! YW:Q
<6SJI&(I>O#IS@(:#!'1!335)9i00SCOI'$IIP+<9IFFICO1  1a9&89!&%!@!%=#8&@.!8'G&(\! @$H@1!>9#(1>0#!
H[>S@12H/>#%!1'(>18'GHI&%! (HHGHG!I'SISHIH#S#(BHIF&(GH[!> @H .#0*16>9#$! YW;<6SJI18'GH!I'->%&G#!
SOHIS@ (#!'(/\(HHGI2IH/>#%6!' 1] (>18'GHIEH'->1>0# G#> @ &. 11 = #@ YoHBEIHS! > | >OH G @>@ %> |1
K703_)+Y 2%

|

JGR!;[1-%#$1a&. . |H#H a$&>>#(IYW;Q<6SJIX3352ZKIRS9)+Y 2/ 11a9889!8%!.'8 @>H#G!&(I>9H$@ (#!'I!
335)9i00SCI1! >9#(! 2<Y! B-%>! a$&>#! #[>$@! 2! +#%! ! I'(>! 8'GH#! &(GH[#G! I1$'B! uF&(GH[! >
45UUPC*!

!

|

)%>IN/># | 339

2(GIN/># | 529

0$GIN/># | 339 UF&(G#[ ?EN

O>9IN/># 3)9 uF&(G#[ _EN

Figure 6-41

Note : 16>9#$1&(I'SB@>& (| SHIHSH(EHD O Q2!
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6-4-2 External Serial Data ROM

I>#$(@.1%#$&@.IF.@%9]46?71&(>#$| @8H#!8 @ (HHHRSHEDH! %' -$8#!'l| G @>FM(HH#! @ 88#%6 Y # G H/!
21B#>9'G%!&(145UUPCH!!

< DMA (Direct Memory Access) Mode
79#! %#I&@.! F.@%9]467! &(>#31@8#! 8@ (! H#@®%HEI#! G@>@! %'-$8#! 'Il S?5! |-(8>&'(*! 79#!
F.@%9]46?!&%!>$#@>#G!@%'B@%%!G@>@!%>'$@ :#* F'$I1>0#IGH#>@ &. 1= PQBH $#I#S!>"100#8>'$!

< Direct Access Mode
T9#1%#$&@.IF. @%9]46?!&(>#$1 @ 8#! @.% ' 8 @R HHATRBER0%0#G!IH/14A5UUREH @ G G$#% %! & %! Y%o#>IH/!
&(CH(@.! $#:&%>#P! 1&$%>*1 79#! C@>@!'! YoH#IHATIBIHIBH @ C! 1$'B! %=#8&1&8! $#:&%>#$*| A #@Yo#!
SHIAS!>'1>0H&:-$#HQO2!=$"$@B!I.'a89@$>'H#.'a*!

!
E>@%$> 1

!
AJKILI)IMIE#>>&(:

v 5GG$ LPR3M
4JKIL3COM

46?1A%$>'8' 2

\ 4

<9#8T!
E>@>-%
N;73

4JKILI3IMII(@H .#!
S&$#8>1588#%%

\ 4 l
4JKILI)IMIE#>>&(: 435S!4JK!ILI29M
5GG$ L20R)+M
l 4#@GIWH[>I5GG$#%%!$@>@H@ G WH[>'S@>@
A 4

AJKILI)IMIE#>>&(:
5GG$ L)CRUM

4JKILI3IM!IS&Y%@H #!
S&$#8>1588#%%

JG

Figure 6-42 : Direct Access Mode Flow
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6-5 Touch Panel I/F

45UUPC!&(8.-G#%! @'H-&.>Q&(!)3QH&>I5S<!@ (G!8' (HIBYBFES>1a8>9!0Qad$HISHY&Y>&DH!>/=#17'-89!
A@#.*1;>1&%! 8 B="%#G!'ll >a'l. @ /#$%! #[>$#B#./1 >0&(1 $#%8&%>&D#! =@ (#PAUSEH QUAL! >OHSHERIY!

%B@..|: @='H#>a##(1>94%#! >a'Q. @/H#S$! =@ (#.%*1 M (IH[>H#S(@. I'SSH =$#%%! @! 8#$>@&(1='&(>1!>9#>a'Q.
$#%8%6>&DH =@ (#.%! a&..! H#! >'-89#G! @ (G! %9'$>1! N#8@-%#! >0#! #(G! ='&(>%! 'l >a'Q.@/#$! 9@D#! #.#8>
XgA1gW1IALIWZ1!%-89! @R6B#HQ001! @!8'B=@$@>&D#! '8 @> &' (e #BH#HG | a&>9! %' BHtI&>89# %! &(!
8"$G&(@>&(*!

IYXI72Z —H g4
9 H ISXINZ
|

Figure 6-43 3 4-wire Touch Panel Structure

Figure 6-44 3 Control Switch of 4-wire Touch Panel
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Y%&(:! 45UUPC! OQa&$#! 7'-89! A@(#.! I-(8>&'(! . (##G! >'l 8'((#8>! >0#! 7'-89! A@(#.! %&:(@.%! |
g4lg_1IS1IYI>145UUPCH:>1a&. . 18'(>&(--%./1B'(&>' $!>9#1=@ (#.!@(G'a@&>!I'$!>'-801#DH#(>*119#(!>"-89!
#DH#(>18&%!'88-$$#G1! @ GAD&GHG!D'.>@:#!'(1=@ (#.H8IB-BHEBY %ot (%#G! @ (G! >$@ (%IHSSH#GI H/15S<!>']
GH>#SB&(#! >0#! '8@>&'(*! 5I>#$! >0#! D@.-# @[D! @(G! IQ@[&%! @$H# >$@ (WIHI$HG! @ (G! %>'$HG! |
8'$$#%0="(G&(:|$#:&%>H$I6I$HY=H#B>&DH./11>0#1 7'-8BAG#$!a&..| 8% %-# @ (1&(>#$$-=>1>"1&(I'$BI?<Y!
>'1=$'8#%%!&>*!1

|

.79#! F&:-$#+Q0OC!%9'a%! @==.&8@>&'(!18&%$8-&>!I'$!0Qa&$#!7'-89IA@ (#.*!
!

79#1 =&(1 5S<\"4JF! &%! >0 SHIHSH(BHD' >@:#! &(=->! 15S<* 79# N&>C!'l! 4#:8%>#$! LP)OM! &%! -%#G! >'l
Yok #8>! >0 SHIHSH(8H D' >@:#! 15 BIH[>HS(@HFS@>#G! H/N ABUUPCH MO#(1 -%6#! #[>HS(@ .| SHIHSH(8#!
D'.>@#1I&>(#H#G! (/'@ GG!>a'1$#%8%6>'$%!>" - #(HIB SEB(C~Z!I'$I5S<\"4IF*15(Gl19@D#!>"1 @ GG!
@'8@=@8&>'$!X)i)3-FZ!>'IKWS!>'1&(8$#@%#!>0#1%>@HE&.&>/!'I5S<*!

|

45UUPC
"SS
"SS I)3i)33T e 7'-89'AQ@(#.
) gw . g

5S<\"4JF A —e ISXINZ

Iz 11T

)-F
03=F[O

Figure 6-45 : 4-wire Touch Panel Application Circuit
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6-6 KEYSCAN

45UUPC! I#@>-$#%! a&>9! d#/QE8@(! 8&$8-&>1! @G 8%BE! @%! d#/H' @$G! I-(8>&'(*! ;> a&..! 9#.=! >'l
&(>#:$@>#! >9#! %/%>#B! 8&$8-&8 >G@%! Tf/H' @$G! @==.&8@>&'(*! 79#! & eB#!+QO+! %9'a%! >9#!
H@%&8!@==.&8@>&'(!8&$8-&>!"l!O[Cld#/QA@G*!!

!

RAS8875 Column #
déy73

d6Y7)

dey72

d6Y70

Figure 6-46 : 4x5 Key-Pad Application
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6-7 PWM

45UUPCI=$'D&G#%!2!89@((#.%!=$".$@BB@H.# AN XACQ@H91?'G-. @>&'(ZI'S'H@8T.&:9>! @Ge-%>B#(>!

'$ISHI'>SOHSI@==.&8@>&'(*!79# A" BBH(8/! @ (C!G->/18@ (\H#!%#>H/I$#: & Yo>#$*!!

F&:-$#!1+QOP!%9'a%! >9#!$#1#$#(8#! 8&EREAB' (>$@ %>'H@8T.&:9>!@==.&8@>&'(*| 79#!A"?!G->/18/8.#!
D@%$&#%!1$'B!I3~!1>")33~1a&.. | D@$&#H#%!_JS!8-$$#(>!1$'B!@H'->123B5!>'13B5*!
!

RP2
30R

VLED+ D3 \ L5 3v3
L YTYTY T
| \ 10uH/0.5A 5
- C36 \BROS30 Lew
“——Zener diode Hi HAVE
| U7
= 1 SW VIN | 5 =
Z_GND
PWM R125 3 FB SHDN | 4
660K Gs111
308K RPI
VLED- 120K

Figure 6-47 : PWM Reference Circuit for LCD Backlight Brightness Adjustment
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6-8 Clock and PLL

79#1%/%>#B18.'8T!'145UUP CI&Y%!:#({8>#G I H/ >0 H#[>#$(@.| 8$/BHE@ 3G | H#>at#(1=&(%!g;) @ (G!g6!
X)C?°ci03? cZ*! 7941 8.'8T! &%! -%#G! @%! >0#! %'-SBHR(>HS(@.! A__| 88$8-&>! >' HHS@>#! >0 %/%>#B!
8.8TII'SI45UUPCH 79#IA__ I'->=->18.'8T!I$#b-#(8/! &%ES :$S@BB@H.#! H/l &(>#$(@.! $#:&%>H#SXX4IKLUUIM!
@(GILUVOMZH79#I$#.@>HGIGHY%B$E=>&'(18%!%9'a(IH#.'a*!!

|

RABETH
15MHz
B
J0miHz W]
| 1 - -
|1 Sygtem
15pF _L Clock
— Oacillator * FLL —
[ 1 _F' RO
| -
150F TMLd

N
Figure 6-48 : Diagram for RA8875 System Clock
!
F'$B-.@!1'$!1%/%>#B!8.'8T!#b-#(8/'8@.8-. @>&'("'I'45UUPCR!
E/%>#BI<.'8TImI)[IXIA__S;"WILOR3MI)IZIIXIIXIA __S;"20)1ZI[IXI2yA__S;"dIL2R3MIZ!IIZ!!
!
J[@B=#R!
| )im!23?°c!
A__S;"?2Im!3 " IXIA__S;"? T N&>PI'l'4JKLUU9IM!Z!!
A__S;"WILOR3MImI3)3))HIX!A__S:"W1 N&>LOR3M!'I14JKLUUIMIZ!!
A__S;"dIL2R3MIm!3)3HIXIA _S;"d T N&>L2R3M!'14JKLUVIOM!Z!!
E/%>#B1<.'8TImI2372 cI[IX))t)IZIIXIXIBH)IZI[IXI2y21Z11Z1!
m!23?"c![)3!]!0!

m!+3?°c!

794 GHI@-.>! D@.-# 1! %/%>#B! 8.'8T! I$#b-#(8/! XEIE\<dZ! &%! %#>! @%! >9#! %@B#! @%! >9#! I$#b-#(8/'I!
H>H$(@.!8$/%>@.| XF&(Z*!5(G! &>1%9'-. G HB@#BBO#(! 4IKLUUIM! '$1 4JKLUVOM! &%! =$":$@BBH#G 1! >'!
B@TH! %-$#! >9@>! >9#! %> @HBRE/! |'->=->11 @! =#$&'G! UI$#b-#(8/! @(G!=9@%#! .'8T! >&BH#VX5H'->!
WO03-06Z!B-%>IH#1a@&>#G!>'18'B= #>HSBHG-S#I'1A__ IS#b-#(8/IB'G&I&B@>&'(*!!
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45UUPC!%-=="$>%!>9#ID@$&H#>/""l!_<S!B'G-.#%opHB#H & (:!'!8.'8TIGH=#(G&(:!" (| G&II#$#(>1$#%".->&'(!

I' <SIB'G-.#!&%!.&%>#G!@>IH#.'al>@H.#*!!

Table 6-7 : Clock Setting for Different Display Application

Displa Layer | Color Depth Frame .

Resollauti)(;n N){). ( Bits )p Hz) Pixel Clock (PCLK)
023[203! 2! )+! +3! +*O7?°c!
023[0U3! 2! )+! +3! )2*U?c!
OuU3[2P2! 2! )+! +3! V?'c!
+03[0U3! 2! u! +3! 2C?°c!
+03[0U3! )! )+! +3! 2C?°c!
U33[0uU3! 2! u! +3! 03i00?c!
U33[0ouU3! )! )+! +3! 03i00?°c!

RA8875

Character / Graphic TFT LCD Co ntroller
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6-9 Reset

N#I'$#1=$"$@BB&(:!>9#1 45UUPC1! &>p%! %-: HUSHEDH @' $HYoH>1=$'84#%6%!%9'-. G H# G' (#*1 79#1 45UUPC!
$HD-8$H! @! $#%#>! 'al =-.%H# @>! #@%>1)320#[>#$(@.183/%>@.!8.'8T!=#$&'G%! @|>#3$! ='a#$Q'(! &(I'SG#S$!
&(8&>&@ .&CHI&>%I&(>HS(@.1%>@>#*!; | >O# HISHB@IBBEAE2@? C 1! >0#(1 >0 AHYoH>1 =-. Yo &%! @>! #@ %>
O3*V+2%* F'$I$#.&@H&.&>/18'(%&GHS Q>SKABBBRIGHG! > @==./! @!S<!D'.>@:#>'1>9#_<Sl=@(#.!
a9&.#1>9#1 45UUPC! &%! $#%6#>*1 7-$(1'11>0#_<SI="a#i$! %-==.8#%! I'S! @>! #@%>!"(# 1$S@B#H! =#$&'G! @ |>#$! >
%>@$>I'I1>OHISHY#H>1=- Yol

RA8S8TS RA8STS

100K 02

Fram hCU

ZRET ZRET
‘ 1uF
0.iuF I
[Cption]

(1 23

Figure 6-49 : Suggestion circuit for RST# Pin

F&-$#HQOVI&%! @ (I#H@B=.#!I'Sl4#%#> @==.88@>& S ERSBIBHB (>$'.. #G!H/12<Y1%-89! @%! X)Z!'l!
F&:-$#HQOV1I'SI#(#S@>HGIH/ @!4<188$8-&>1%-89! @RANRAQOV!

|
79#145UUPCI8@((*>!$#8#&D#!8'BB@(G%!a9&. #!8>1 &IHEBB@® (G%!>'1&(8>&@ . &CHI>H & (>HS(@.|$#:&%>H$Y
%9'-.G! H#! 8%%-#G! @I>#S$! >O#! $HY#>! =$'8#%%! 8'B=#>#* S-$&(;| tARTAMH=&(:! 'al! >O#! <S!
G$&DH#$!%&:(@.%! %-89! @%! AS5751! EIW<! @(G!"EIWHB@@.>#G! @(G! TH=>1 @%! _I'$! *I5!G#.@/!'I!

)B%! XB&(&B-BZ! &%! $#b-&$H#G! I'..'a&(:! >O#! $8I6&(:! #GAEFK! > @..'a! I'S!  %/%>#B! %>@H&.&C@>&'(*!
AH@YHISHIHSER-$HHQCIII'SIB'$#IGH> @ &.IGHY8$E&=>&'(*!

|

Feset Complete
(NI ™ U — e
IRET
3. -+
0.2vD0D
Max. | Twp. hlini. Unit
t, Fesetsetup ime - -- 1 ms=
t. Reset haold time - -- 1 m=
t, Fes et active time - -- w024 |t (*)

* . isthe period of crystal clock,
for example: 10MHz, 1. =100ns

Figure 6-50 : Reset Timing
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O (18#%#>145UUPCIX4E7KIM!_'aZ1!=.#@ %#!$#IHRBH . HOQU!I'S!>9#1%>@>-%!"l1$#. @>&D#!'->=->1%&: (@ .*!

!
Table 6-8 3 The Reset Status of Relativ e Output Signal

Signal Name Output Status
A5, 7k1L,W7kK! "&:9!
AN?)1IAN?2! _al
AS57L)CR3M! _‘'al
"EIW<1I'EIW<! "&:9!
A<_d1!SJ! _'al
d6Y7LOR3M! _‘'al
KAGQ! _‘'al
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6-10 Power

6-10-1 Power Pin Description

45UUPCI'=#$@>#%! @>!0*0"1;6! ='a#$! @(G! ) RIBH! ='a#$*! Y%6#$! 8@ (I =$'D&GH! >9#1 0%0"! '(./1 I'!
89&=!_S6!%'-$8#!@(G!5S<]|S5<]6E<!;61%&:(@.%* 7TIH&(>HS(@.!_S6la&..|:#HS@>H>0#!)*U"I="a#$!
%'-$8#! 'Sl &(>HS(@.! 8'SH#! 8&$8-&>* F'$! >0#! S#@BOEE! $#. 8 @H&.&>/11 &>1 8% (>1%-1:#%>HG! >' 8'((#8>!
>O#!_SB!'->=->1@%!>0#!='a#$!%6'-$8#!'|1'>OH#S| GHIBHIL*| F'$I >O#! G#> @ & #G GHY8SE=>& (1! =. @ Yoi S#I#
STE#8>& (DQUH!

6-10-2 Power Architecture

79# @$89&>#8>-$#!'11>041="'a#$! &%6! GH=88>HTBIHSHH QC) I W'>HI>0@>! '$I1#@89!='a#$! =@ G 1! >9#!
H/I=@%%!8@=@8&>'$%! @$#!%-: #%>H#G!>'| @ GBHECEBA H @S @%!='%%E&H #+1;:>1 8%!$#8'BBH#(GHG!
>18'((#8>1@!)-FIH/=@%%!8@=@8&>'$!&(G&D&G-@../!@>!>9#!_S6!'->=->IQ!_SE\<5AI@(G!_S6\6Y7!I'$!
B'$#1%>@H.#1="a#$!%-==./*I!
|

0*0"
3%)-F 0OSC_VDDP
L [
I OSC_GNDP v
3* ||= OSC_VDD
— | OSC_GND OSC & PLL
3%)-F VDDP
¢ L [
I GND v
3*)-IF LDO_OUT LDO
b I LDO_GND
3*)-IF CORE_VDD|
L
[

Figure 6-51 : The Power Connection for RA8875

0*0"
ADC_VDD |
!
ADC ADC_GND | 3%-F
3)-F
VDDP
| 3
CORE
GND
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7. Function Description

7-1 Scroll Function

79#145UUPC!=$'D&G#%!H'>0!19'$&C'(>@.!%8$"..! @ (CED#H8&8.! - (8>&'(*IN/!=$"$@BB&(:! >9#! n61%#>!
"@.-#0!'1>9#1 G&Y%=.@/1&(1>9# %8$'..| a&(G'al! SBH@AS @ (| H# %9&I>HG! @%! >9#! =$:$@BBH#G!'1%#>1 @ (G!
>9@>!@$H@'>9@>1&%!% &I SHEBE IS H'-(G@$/1a&. . |H#IN%8S'.. #G0!8$'%%!>0#1a&(G'al @ (GIH# G&Y%=.@/#G
I$'BI>0#106>@$>& (' 1'>9#1G &%= @/ a8 Ve I& THI>O#I#11#8>'1N%8$'..&(:0*!

|

|

7-1-1 Scroll Window & Scroll Offset

79#1%8%'"..1a&(G'al GHI&(#%! > $@ (#!'1%8$'..&(: -(B>&TOH#I%8S'..I'1%H#> GHI&(H9BHI %8S .. 1#11#8>!']!
>0#1968%'..1a&(G'a%*1 79# G&Yo=. @/!&(%&GHI>OHIS @ (:#! 8> HEHEI! @1%68$'. .l Yott>106H>>& (1 & (1>9#1-(&>!!
=&[#.*I 7' &(BSH@ Y& (: 'S GHBSH@ % & (1 >9#1%8$'.I'| IBHRAMSHS! a&..| 8@-Yo# >O#1#|#8>!'1n%8$'..&(:0%1 79#!
@$H@! ->%&GH! >0 $@(# a&..! (> H# @II#8>#G! H/I'>DHPa%ES! 79#! %8$'..! a&(G'al &%! %6#>1 H/l >a'l

=& (>%&(IG&%=.@/ @$H#@ 11&*#*11%>@$>!='&(>! QUEMCBDIEIHG =& (> & T@IBRIH/I>9#!B#>9'G!'l!
8"$G&(@>&'(* F'$! >0#! $#:&%>#$%! 'l %8$'..! a&(G'a! @ (G! %88$"..1'119%#>*! A #@ Y F@HHPON H#.'a*!
W'>#>9@> EENB-%>IH# %B@. .#$!>9@ (! JEGUG! "EEN B-%>IH# %B@. . #$!>9@(I"JEN '$1>9#1%83.!
I-(8>&'(1a&..|(>IHH#I8' $$#8>*1!

|

Table 7-1 : Scroll Window Setting Register

Reg. NO. Abbreviation Description

ou9lloval "EEALVR3M! "$&C'(>@.[E>@%$>'A'&(>VIIE8BS .. N&(G'a
0591!0N9! "EEALUR3M! "#5>&BEADS>IA'&(>I'I'EBS'.."&(G'a
0<91!0S9! "JENLVR3M! $&c'(>@I(GIA'&(>I'I'ESS' .. IN&(G'al
0J91!0F9! "JEALUR3M! "#$>&8@.!J(G'A'&(>I"I'"EBS'.."&(G'a!

Table 7-2 : Scroll Offset Setting Register

Reg. NO. Abbreviation Description
2091!12C9! "6FEL)3R3M! V$&C'(>@83'..1611%#>14#: &%0>H#S!
2+91!12P9! "6FELVR3M! "#$>88@.E8S'..1611%#>14#:&%>#$!

!
7-1-2 Horizontal Scroll & Vertical Scroll

79#145UUPC!=$'D&G#%! 9'$&C' (> @' |98 >-$#*1 Y 0615961 8'-. G 18D %% & (! >0#1 %8$'..&(:| a&(G'al!
&(1>9#1G&%=.@/! @$#@' @ (G!H/! &(BSH@%&(:!'S! GHSSIE@DH&('1! 9'$&C'(>@.!'1%#> @%! >9#!-(&>!'I!
=&[#.%* Y%6#$%! 8@ (| @BI&HDH >OHIHIBTIVSS .. &(H A H@ %! SHIHS! > F& B @ %! >9# G&%=.@/!
#H@B=.#*!
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Figure 7-1: Horizontal Scroll

Note : 179#ID@.-#!"II'l1%#>!"6FE!B-%>!%B@.. #$!>9#(I" JEMNQ! EEM*!

79#! D#$>&8@.19%68%..| I#@>-$#! &%! %6&B&. @Ba&KONIBAL'(>@.! %8$'..* 79#! G&IIHSH(SH &Y%6! >O#!
B#>9'G! 'll $#:8%>#$%! Y#H>>&(:*! <O@(:#! >O#! 9'F@(HY#>! 8@-%# > 9'$&C'(>@.! %8$'..! @(G!
89@ (:&(:! >9# D#$>&8@.!'I1%#> a&..| 8@-BHE>HB@ .| %8S'.. |1 #1I#8>*| A #@%#! FRHSHNQ2 @%! @!
D#$>88@.! G&%=.@/! #@B=#1>0@# >0t FE>@.! 11%#> s! D#$>&8@.! 'll%#>! 8@(!1 HH# Yo#>!
%&B-.>@ (#-%./11&*#*121G&BH#(%&' (%!B'>& (1G&%=.@/*!

45 & 45UUPC

45 & 45UUPC

D8 euupc

TFOUUT O

45 %

tACIL1LIDA
’,

Figure 7-2 : Vertical Scroll Offset

Note : 79#!D@.-#!'II'lI%#>!"6FE!B-%>1%B@..!>9#(!"JEMNQ!"EEN*!
!

7-1-3 Layer Mixed Scroll

_@IHIBE[HGI%8S$'..-(8>&'(18%!%&B&. @$!>'1>9#1%68%'"..1I-(8>&' (| GHYBS&HHG & (1 =$#D &' %! Yo#8>&'(%*! 7€
@$H! IS T&(G%! 'I!. @/#3$! B&[#G! %8%'"..| B'GH! I'$! -D6HE==./*1 6(./|.@/#$!)! %8F"..&(:1!'(./!. @/#$! 2!
%8$'..&(:1 >a'l.@/H#$%! %8$"..&(:! %&B-.>@ (#-%./! @ (GREHER>9! . @/#$! 2! @%! @! H-11#$* 5H'->1 >0#!
$H&USHSI%H>>& (1 11= #@ Yot SEEBINQOIHA. 'a*]

|
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Table 7-3 : Register Setting for Scroll Function.

Reg. NO. Abbreviation Description

_@HS17S@ (%=@S$H(8/\4#:&%>H$!3!
NLPR+M_@/#$))]2!E8S'..IB'GH!
33HR_@/#$!)]21%8$'..196&B-.>@ (#'-%./*!
c29! _7A43! 3)HR6(./|_@/#$!)1%8$'..!
)3HR6(./|_@/#$!21%8$"...
)HRN-1#$1968$"..IX-%#! @/4#$!12!@%!H-11#$Z

7-1-3-1 Layer 1/2 Scroll Simultaneously

NOH(1.@H$!)]2!%8S'..| B'GH#! &%! %ott>! >'| 33HAHSVE-.G! | #[&H./! @%%&: (! > %8$"..& (! S@(:#! &(1 >9#!
G&Y%=.@/'@$#@' @ (G!H/&(BSH@%&(:'S GHESH QW& (HHBHD@W >HZ! @ %! >9#!-(&>!''=&[#.%! @ (G!
@H$1)]212&..1%8$'..| @>! >9#! % @B#! >&B#! 798! @(B! 2! 'DH$.@/! >/=# &%! %#>I H/1 >0#!_7TA43L2R3M*!
WS#>0@>1&1In_@/#$1)]21%8$'..| @>!>0#! % @BHISEBHI@ (G!_7A43L2R3M!&%! %#>! @%! n'(/!.@/#S$!)! &¢
D&%&H.#0!'$! n6(./!.@/#$! 2! &%! D&Y&H.#O1IHIHDIEB! a&..| G&Y%=.@/* T9#! G&Y%=.@/! #|1#8>! = #@%%#!
SHIHSY!>' 1>0HI1#] @ B= #HR:-$#PQO*!

|

45 % |t

Layer 1/2 scroll at the same time

Figure 7-3: The Effect of Layer 1/2 Scroll Simultaneously

7-1-3-2  Only Layer 1 Scroll

AO#(1_TAA3LPR+M!&%!%#>1>'13)H1I'(/1>9#! . @/BHHIG&Y%=.@/HG! &(1%8$'..| a&(G'a* E' @ Ge-%>&(:| >9#!
G&Yo=. @/ I#8> 1= H@ Yot | SHIHSYo!>' | >O# H] OB=-$#PQO*!
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45 & Layer 1 t

Only Layer 1 scroll

Figure 7-4: The Effect of Only Layer 1 Scroll

7-1-3-3  Only Layer 2 Scroll

AO#(1_TAA3LPR+MI&YI%#>1>")BHEOH . @/#$! 2| &6 &%= @/#G!&(1%8$'..|a&(G'a* E&B&. @$!a&>9!. @/#$!
)'(/IG&Y%=.@/1!&>!=$'D&GH%! >O#! | #[&HE. &S @EHHEB@>&'(%*I5H'->I>0# G&Yo=. @/ #II#8>! = #@Yot!
SHIHSISI>OHIH[@B=#'F&:-$#PQCH!

!

45 & Layer 1 t

Only Layer 2 scroll

Figure 7-5: The Effect of Only Layer 2 Scroll

Note : ! 79#!D@.-#!'I''l1%#>! 6FEX4JKL209Q2CIMB-%>! %B@..#3$! >9#(! "JEN |I'EEMN @(G >9#!
D@.-#'1I"1%#>1"6 FEX4JKL2+9Q2PIMZ!B-%>1%B@..!>9#(!"JENQI"EEN!
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7-1-3-4 Buffer Scroll (Layer 2 is used as Scroll Buffer)

NO#(! _TAA3LPR+MI&%!%#>1>1))H1I>0# H-11#$1%8%'"..| B'G#1 &% %#>* 794! B#B'$/| @ $#@! &(%&GH#!>9#1%6¢
a&(G'all's!.@/#$)! @(G!.@/#$! 2! &%! >$H@>&(:! @%! @!8'(>&(--%! B#B'$/! 'S %8$'..| G&Y%=.@/* W' B@>>#S
9'$&C'(>@.!'$! DH$>&B@.*1 791 %8%'..| 9'$&C'(> @ .| DHEHEXEW'>#Z! 8@ (! Hi! %o#> @ %! >a'l >&B#%! 1! >#!
a&G>9I'$I>0#! #(:>9!'1>0#1%83'..1a&(G'a*!;> 1 &%LUBGH@ .| @==.88@>& (H#B@-%#!>94$#1&%! @.a@/%! @
H.'8T!'1%83'..| @$#@!8&%! &(D&Y&H #*1Y%#$! 8 @ HIHC @pU8E(D&Y&H #1%'1 >0#1%8$'.. | #I1#8>1 a&..| H#!
%B">0./1:'&(HF'$I>O# 48> 1#]@B=.#11= #@YoH SHIHSEL:-SHPQ+1!!

|

PER L ayer 2

45 & P

Buffer scroll (use Layer 2 as buffer)

Figure 7-6 : The Effect of Buffer Scroll

Note :179#ID@.-#!'II'l|%#>I"6 FEX4JKL209Q2CIOMZ!IB-%>IHAIIBFE!  IX2€!I"JEN|I"EE N !t!
)Z! @(G! >9#! D@.-#!'I!'1%#>! "6 FEX4JKL2+9Q2P9MZ! B-%>! H#'GFE! | X2€!"JEMN |!
"EENIt)Z*!
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7-2 Active Window
7-2-1 Active Window for Font Write

NOH(! #[#8->&(:! >O#! I'(>) a$&>#! I-(8>&'(! &(! 45UUPC1! >9#! H'-(G@$I' 89@$@8>#$%! a$&>#! a&..! H#!
G'B&(@>#G!H/@'a&(G'a! @$#@! 8@ @B "&(G'a0* 7T9#!I'(>1a$&>#BB>& (189! #1>1>'1$&: 9> >0#(!
>'=1>'TH'>>'Bl @%! GHI@-.>*1"9#(1 >0#! a$&>>#(| GERBES! &%! B#>!>0#1 9'$&C' (>@.! $&:9>H-(G@$/1! >9#(!
>O#!I'(>1 a$&>#!8-$%'$1 a&..| e-B=I>"1>0#! #I>I H-(B@S[>! . &#*; || >0#! (#[>) . &(H# ='%&>& (1 8$'% %%

>O#! H'>>'BI H'-(G@$/*! 79#! 8-$%'$! a&...! e-B=! >B#! %>@$>&(:! ! >0#! a&(G'al! &*#* >0#! #I>! @(G!>'=!
H'-(G@$/*IF&:-$H#IPQP! %9'a%! >0#! #11#8>!'ll I'(>! a$&&E@8>&D#! a&(G'a*! 7' (># >9@>1! &I >9#! I'(>!
a$&>#18-$%'$! &%! %6#>1'->%&GH! >0 @$HQ@ ! (@EIETHBRAD @ 8>HS$! %>&..| a$&>H#%! @>1>9# ='%6&>&'(!']
I'(>1a$8&>#18-$%'$*1Y (>&.1>0#1$&: 9> H'- (G @$/!'SSEIAE. @/ H'-(C @$/! &Y% BH>*1NO#(1&>1&%! B#>11>0#11'(>!
a$&>#18-$%'$lak..|89@ (#!.&(#HI>I#(II'..'a%! >OHBH @B8>&D#1a&(G'a*IA #@ %ot $#I#S$ &K PQU!

@%@ (H[@B=#1!

145UUPCI&%!@'>#[>]:$@=9&8!B&[#G!G&Yo=
| @1a8>912. @H#$%!

Figure 7-7 : The Font Write Effect in Active Window

45UUPC!&%!@!>#[>]:$@=9&8!B&[#G!?¥o=.@ la&>

Touch the Active window

S P

Figure 7-8 : The Font Write Effect when Font Write Cursor is Outside the Active Window
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7-2-2  Active Window for Geometric Input

58>&D#&(G'al @.%'!G'B&(@>#%!>9#IG$ @ a&(:| GEHIBH>$8&8!&(=->!1-(8>& (6(./1>H =@$>'I>O#!
@8>&D#1a&(G'ala&..HHIGS@a(*IA #@ Y H FELSHPQV! @ %! @ (1#[@B=.#*!

6DH$I>0#158>DHING(G'al!
7 agI(>IHH#IGS@a

&>9&(!>9#158>&DH#!"&(G'al!
a&. . H#G$@a !

\ Active window

Figure 7-9 : A Line Drawing Example with Active Window

Note RI79#@8>&D#1a&(G'all-(8>&'(II'S!:# B>$&819@%! 2 1#[8#=>&' (%! @%!H#.'a*!

PINOH(IGS@a&( .. &=%H#11>0H@BH a&(G'al&%!(>1%-=="$>#G*]

2519 (1GS@a&(:| 8&$8.#1! @%%-BH#! >9@>! >0#! 88881 8Bty 1! 1Z! @ (G! >9#! 8&$8-&>1 S@G&-%! &%! 41! a&:
>0#18'(G&>& (!l 4Ixm!IC)211>0#! @8>&B&(G all'$I1>0#!|-(8>& (1a&.. (> H# @8>&D#*!

7-2-3  Active Window for DMA

58>&D#! a&(G'al @.%'! =$'D&GHY%! >9# H'-(G@A?5! |-(8>&'(*! 79#! GH%>&(@>&'(! 'l! >9#! S?5!
I-(8>&'(18%6!%6#>H/| @8>&D#1a&(G'a*! 7' (‘># >B@HNGl-$8#9%!'| S?5!1-(8>& (I GHI&(H% H&: #$! @$H@!
>9@(! >9#! @$#@! '! @8>&DH#! a&(G'a*! 79#! G@>@DE&. @SB! I$'B! >0 H#&((&(:!'I! >9# @8>&D#!
a&(G'a*I5H'->1>0#IGH#> @&. 11= #@ VoI SHIHS!> | VPHBIRFHYS$&=>E&(*]

|

7-2-4  Active Window for Memory Write

NOH(IH[#B->&(:1>0# B#B'$/| a$&>#!I-(8>&'(1&(! 45UUPCHIMHH-(G@$/!'I!>9#!1-(8>&'('a&. . |HH @.%"!
G'B&(@>#G! H/! 58>&D#!"&(G'a* 79#! B#B'S/! a$&>#! BEKK! &%6! #1>1>'1$8:9>1 >0#(1>'=1 > H'>>'Bl @%!
GHI@-.>* "O#(! >9#! a$&>>H#(! 89@$@B>#$! &%! BRECHHD . $&:9>! H'-(C@BHOH(! >0#! I'(>! a$&>H#!
8-$%'$! a&..| e-B=!>'1>0#1 #I>I H-(G@$/'I! (H[> (8! ;1! >0#! (#[>! .&(H#! ='%&>&' (! 83'%%6#%! >0#! H'>>'B!
H-(G@$/*! 79#! 8-$%'$! a&..| e-B=!>'1>0#1 06> @ $>&OHIa&(G'al! >'l (>#! >0@>1! &I! >0#! B#B'S/! a$&>#!
8-$%'$! &%0! %o#>!'->%&GH! >#! @$H@!'l! @8>&DHINEES BASE>H%! @>! SHEHEIH BHB'S/ a$&>#!
8-$%'$* Y (>&.| >0#! $8:9> H'-(G@$/! '$! >9#! GAPBL @S/ &%6! BH##>*1 "O#(1 &>1 &%! B#>1! >0#! B#B'$/!
a$&>H18-$%'$1ak..|89@ (#!.&(HI>OH(1H%!>0#I$- #1'l @8>&D#a&(G'a*!
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7-3 Cursor & Pattern

588'$G&(:!1>' G&IHSH(>! @==.&8@>&'(%1!45UUPC! +BH)&IG% %>/ @ (G!="a#$I-.! -(8>&'(%!'1! 8-$%'$! @(G!
=@>>H#$( THSH @SH!I-SI T&(G%!'1!8-$%'$%! GHIABIBIRC 1 &*#* :$@=9&8!8-$% '$r! B#B'S/| $#@G!8-$%'$1!
B#B'$/1a$8>#18-$%'$!@ (G!I'(>1a$&>#18-$%'$+1 7 9@29&8!8-$%'$!=$' D&G#%! @!02[02!=&[#.%!:$ @=9&8!8-$%'$!
a9&89!8@ (H#!G&Y%=.@/HG! @>!-%#SQGHI & (HOHBESRRLVE>8 (18%!89@ (#G 1!>9#!:$@=9&8!8-$%'$! &%!
B'D#G*I 79#!B#B'$/| $#@G!8-$%'$! @ (G!B#B'$/| a$&>#1 8%'$! &%! 'S >0#! -%6#!'|| B#B'$/| $#@ Ga$&>#*1 79#!
B#B'$/| $#@Gla$&>#! 8-$%'$! =%&>& (| B'DH# @->'B@QAEBGHS! B#B'S/| $#@GJa$#! 8/8.#* 794! B#B'$/!
aB&>#18-$% 'S GHI&(#Y6!>9H#1 ="V QERHPOHIG @>@ &% a$&>>H#(IHIHEHB S =#$@>&' (| @ (G!$#@G!8-$%'$1&%!
GHI&(HG!%H#=@$@>#./!>9@>!>9# BEB@CEHBHB'$/|$#@G!'=#$@>&'(*!

79#1 B#B'$/! a$&># 8-$%'S! GHI&(#Y%! >9# '8@>8@>! >0#! G@>@' a&..! H#! a$&>>#(! &(*! 79#! B#B'$/! $#@G!
8-$%'$! @ (G! B#B'$/! a$&>#!8-$%'$! 8@ (! H# %#>! @W@&BB'DE(:!'$! (> %ot=@$@>#./15.%'| >0#! B'D#!
GE&SHB>E'(%!'1>0#B18@ (IH#!&(GAD&G-@. ./'=$ :$@BBH#G* 79#! GH#I@-.> %#>>&(:%! I H'>9! @$#! @->'Q&(8$#(
A&>9!>0# GESHE>&' (| #I>1>'1$&:9>11>'=1>"1G'a(*| FIES@>!'(./1>0# B#B'$/| a$&>#18-$%'$! 896! D&Y6&H.#*1 79#!
B#B'$/| $#@G!8-$%'$! 8@ (p>! H# G&Y%=.@/#G! &(! >0 SHBIELSE&>H#! 8-$%'$! =$'DE&GH%! @! >H#[>! $#.@>&D#!
8-$%'S!I'$!I' (> a$&>#! 1-(8>&' (TI# %I@=H#!"! &>18%! @' H.'8T! @ BH&BH! @ (G a&G>9!&%! =$:$@BB@H.#*!
79#1G&Y%=.@/!.'8@>& ("!I'(>1a$&>#18-$%'$! & (QRSG@HB@>&' (' >H[>IHHE&(:18-$$#(>./1a$&>>H#(*!!

|

N#%&GH#%1145UUPC!@.%'1%-=="$>1>0#INA@>>#$(0BHBHEAS P#$(0!8%! @'=$&(>1a&>9IU[U]) +[)+!=&[#.%!'I!
%&CH @ (G! @>1B'%>1)+H==18""$! G#=>0! 'S #@ 89! =BAB'B%! GH=>0! 1 =@>>#S(!I'..'a%! >O#1 Yo#>>&(:!'l!
4JKL)39MIHE&>10Q2*IN/I'=#$@>& (! a&>9!>9# N7I(LB>E8 @ (| H#! -%#G !> G-=.&8@># @(G!1&..| @'=$&(>!&(! @'
%=#8&I88!@$H@*I5(G%=HHG!-=I>0#ISH=# B ELHBR>E (| @ (CI$HG-8H#I>0H.' @G&(:I'1?<Y*!

7-3-1 Cursor Type
7-3-1-1 Graphic Cursor

79 %&CH!'1:$@=9&8! 8-$%'$! &%6! 02[02! =&[#. % HE[@BAY! 8'B="%#G! H/| 2QH&>1! 29&89! &(G&8@>#%! O!
8''$%! Y%#>>&(! X8'.'$! 31! 8''$! )1! H@8T:$-(@.'$1! >9#! &(D#$%&'(! 'l H@8T:$-(G! 8'.'$Z*! ;>!
SH=SHYH(>%!>0@>! @!:$@=9&8!8-$%'$! > @ THIHDCIIHPIYZ* A5UUPC! =KEBXR6! #8:9>1:$'-=9%! I!
‘$@=9&8!8-$%'S!I'S106# #8>&' (11 -V6#$%! 8'-. G -Vo# BOUBI H/1 %ott>>& (| $#. GREGIS$%* N/ >0 a@/1!

>0#! :$@=9&8! 8-3%'S! ='%&>&'(1 &%! 8'(>$'.. 453 BIb>H#$! K< A3 X4IKUZIMZ1! K< A)X4IKLU)IMZ1!
K<"A3X4JKLU29MZ! @(G! K<"A)X4IKLUOIMZ*I 79#18'.'$V&>1 &% %ott>! H/I $#:&%>#$! K<<3X4IKLUOIMZ]!
K<<)X4JKLUCOMZ]IN@ST:$-(G!8"'$]!; (DH#$%& IN@8T:$'-(G!8". ' $1IGH=H#(G&(!'(I>9#C@>@!'! &>*!
AH@YHSHIHSER:-$H#PQ)3H[@B=#I'$I>HIGH>@&.H[=.@(@>&'(*!!

|

|
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2 Bits Represent 1 Pixel Pixel Color
33H K<<3IX4JKLUO9OMZ
3)H K<<)IX4JKLUCOMZ
)3H N@8T:$-(GI<.'$
WH 79#1;(DHSWE&' ('IN@ST:$'-(G!<".'$
3 K<<3I<''$ --»
N@8T:$-(G<.'$ --»
IN@8T:$'-(GI<'$ --»
|
>(.
20+!N/>#%< - iy -H
»*
»*
7 -| 2IN&>%14#=$#%#(>!)| A&t N
X
2CC T
s i

Figure 7-10 : Relation of Memory Mapping for Graphic Cursor

Y%@:#R!

PE#>>&(:! -=! K<<3! 8''$! @(G! K<<)! 8'.'$! H/! %#>>&(:! $#:&%>#$! K<<3L4JKLUOIM! @(G!
$#:8%>#$IK<<3L4IKLUCIM*!

2*E#>>&(:1?7"<4)X4IKLO)IMZ!>'1%# . #8>(@B=98&8!8-$%'$!%#>! @ (G!89@ (:#!a$&>#! GHY>&(@>&'(!
%# #8>&' (1> INK$@=9&8!<-$%'$0*!

0*IY%&(:1: $@=9&8!B'G#!>"1a$&>#! B@H@@=9&8!8-$%'$!%>'$@ #!%=@8#*!
O*J(@H.#:$@=9&8!8-$%'$X4JKLO)IMIN&>PZ*!

C*N$&>&(:1>"1K< A3X4IKLU3IMZ HIR)X4IKLU)IMZ 1IK<"A3X4IKLU29MZ! @ (G!
K<"A)X4IKLUOIMZ!>'189@ (:#!:$@=9&8!8-$%'$!="%&>&' (*FR##PQ))!%9'a%!>9#!
G&%=.@/'a&>9!:$@=9&8!8-$%'$*!

%

RA8875

RAIO

Figure 7-11 : The Display with Graphic Cursor
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7-3-1-2 Memory Read Cursor

WHB'$/ SHAG! 8-$%'$! &%! >9#! '8@>&'(!'l! B#B'WS! B#B'S/ $H@G!'=#$@>&'(* 794! B#B'$/! $#@G!

8-$%'$! &%! &(D&Y&H.#*1 T9#! 'S@>& (| GHBY@H(> a&>9! BHB'$/! a$&>#!8-$%'$! @(G! I'(>! a$&>#!
8-$%6'$*1 ;>1 8@ (! H#! %#>! @%! @->'Q&(8$H@ Y& (! ' DEBIB@%&(*! F'-$! GESHB>E' (%! Il >0#! 8-$%'$!
B'D&(:!'=>&'(18@(IH#I%#>*1 71 (‘S#I>9@>!>0#| B#B'$$# @ G!8-$%'$1&%! @D @& @H.#!I'$: $@=9&8!B'GH#!'S!
SH[>IB'GH*IA #@%#ISHIHSP@H BAQOIHA.'all'$| GHY%B$&=>&'(*!!

|

Table 7-4 : Memory Read Cursor Related Register Table

Register Name |Bit Num |Function Description Address
TH[>1?'G#II(@H.#!
P! 3IRIK$@=9&8!B'G#*!
PN | |
7<as! )IRI7H#[>IB'G#*! LO3M!
3! ?2#B'$/'4# @ G!<-$%'$!5->'Q;(8$# @ %0#!S& Y6 @H.#!

2#B'$/14#@G!S&$H8>& (!

33HIR!_#I¥B4&:9>1>0#(17'=! AS'a(*!
24<S! )Q3! 3)HIRIA&: O #I>1>0#(17'=! /AS'a(*! LOCOM!
)3HIRI7'=! /BSa(I>0#(1_#1>! /AA&:9>*
DHIRIS'a(! A7'=1>9#(1 #I>! /A4&:9>*
4<Y 4 3))! VQ3!l [ 2#B'$/14#@G!<-$%'$!'$&C'(>@.! '8@>&!(! LO59MLON9OM|
4<Y4"3])! UQ3! | 2#B'$/14#@G!<-$%'$!I"#$>88@.! '8@>&/(! LO<9MLOSOM

7-3-1-3 Memory Write Cursor

HB'$/1a$8>#18-$%'$18%!>0#! ' S@>&'BIB'S/ I'$IB#B'S/1a$&>#'=#$@>& (1&(:$@=9&8!B'G#*179#!
B#B'$/! a$&>#!8-3%'$! 896! D&Y&H #41 TO#! ' SEB=& L) &(GH=H(G#(> a&>9! B#B'$/! $#@G!8-$%'$! @(G!
I'(>1a$&>#18-$%'$*!;>18@ (! H#! %6#>1 @%! @->' QEBSHEDEQ&(8SH@ & (! @(G!H.&(T!'$! (>*! F'-$!
G&SHE>&' (%! 11>9#18-$% '$IB'DE&(:'=>& (18@ (IHHI%#>H A #@ YoH FEHSHPQCIHA. 'al 'S GHY% 8$&=>K (*]

|

Table 7-5: Memory Write Cursor Related Register Table

Register ) . -
Name Bit Num |Function Description Address
TH[>1?'GH#I(@H.#!

P! 3IRIK$@=9&8!B'G#*!

)IRI7#[>!B'G#*!

F'(>1N$&>#1<-$%'$] T#H[>1"$&>#!<-$%'S I (@H.#!
+! 3IRIF'(>1a$&>#!8-$%'$]! 7#[>1"$&>#1<-$%'$!&%! ("> D&Yo&H . #*!
)IRIF'(>1a$&>#18-$%'$]! 7T#[>1"$&>#1<-$%'$! &% D&Y & IH #*!
F'(>1"$&>#1<-$%'$]1 7#[>1"$&>#!<-$%'$IN.&(TII(@H.#!
C! 3IRIW'$B@.!G&%=.@/*!

?7<43! )RIN.&(T!G&%=.@/*! LO39M!
?HB SN B&>HIS&SHB>&' (IX6(./I'SIKS@=9&8!?'GH#Z!
33HIR! #IB4&:9>!1>9#(17'=! AS'a(*!

0Q2! [3)H!R!4&:9>M_#I>1>9#(17'=! AS'a(*!

)J3HIR!7'=! AS'a(1>0#(1_#1>! A4&:9>*]

DHIR!S'a(!  A7'=I>9#(1_#1>! AA4&:9>*]
?#B'$/\"$&>#!<-$%'$!5->'Q;(8S#H@Yo#! S& Y @H. #!
)! 3IR!<-$%'$!@->'Q&(8$#@%#%!a9#(!\B#B '$/la$&>#*!
)IRI<-$%'$!G'#%(p>!@->'Q&@$0#%0!a9#(|B#B 'S/l a$&>H#*!
<Y4°3))! VQ3!  PHB'S/N$&>#I<-$%'$!'$&C'(>@.!_'8@>&(! LO+9MLOPON
<Y4"3))! UQ3!  [?#B'$/1"$&>#!<-$%'$I"#$>&8@.!_'8@>&'(! LOUSMLOVIN

—

—
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7-3-1-4 Font Write Cursor

F'(>! a$&>#! 8-3%'$! &9%6! -06#G! '@ >H#[>! B'GH#*;>! &%! D&Y&H.#*! 79# '8@>&'(! ! &>! 8@(! H#! Yb#>!
&(GH=H(GH(>.]'I$'B! B#B'S/ $#@G! 8-$%'$! @ (G! I'(>! a8>#! 8-$%'$* E&B&. @$! a&>9! >9#! B#B'$/! a$&>#!
8-$%6'$11>0#1I'(>1a$8&>#18-$%'$!18@ (! @.%' HEIYHE:->' Q& (8SH@%&(:!'S! (> @->'Q&(8$# @& (! @ (G H.&(T!
'$1('>*1<-$%'$! @->'QB'D#! I-(8>&'(18%! G'B&(@>#AH8H @8>&D# a&(G'a* "9#(! @' >H#[>! &% a$&>#11>0#!
8-$5%'$! @->'B@>&8@../' B'D# >l (#[>1='%&>& (I(Ha$&>&(:*;> GH=#(G %! ¥D#!'(>1 %&c#! @ (G!I'(>!
G&SHB>& (X1 "O#(1 BH#>&(:1 >0# H-(G@$/!' ! @8>EGIBAG 'a*! <-$%'$! a&..| 89@(:#! > (#[>! $'a*! 79#!

&(>HSD@.! H#>at#(! >0#! $'a%! 8@ (! @.%" Hit! %#>! &(TBHHIBD+ &Y%>! >O#! $#.@>&DH! $#:8%>#$%
GHY8$&=>&'(*!!

Table 7-6 : Font Write Cursor Related Register Table

Register ) . -
Bit Num Function Description Address
Name
F_S4! 0Q3! | F'(CL_&#'S&%>@ (8HEE&(:14#:&%>#$XF_S4Z! L2Vom!
<Y4°3])! VQ3! F'(>1"$&>#1<-$%'$!"$&C' (> @.!_'8@>&'(! L259M L2N9M
<Y4"3))! UQ3!  [F(>!"$&>#I<-$%'$!"#$>&8@.!_'8@>&'(! L2<9M L2S9M

TH>1?GHI(@H #!
Pl | 3IRIK$@=9&8!B'G#*!

)IRIZ#[>IB'G#*!

F (>1N$&>#1<-$%'$] 2#B'$/1"$&>#1<-$% '$1)(@H.#!
<43 + | BIRIF(>1a$&>#18-$%'$] 2#B'$/1"$&>#1<-$%'$18&%! (> D&Y &H A*O39IM!
)IRIF'(>1a$8>#18-$%'$] 2#B'$/1"$&>#1<-$%'$1&%! D&Y&H .#*!

F (>1N$&>#1<-$%'$] 2#B'$/1"$&>#1<-$% 'SIN.&(TIJ(@H.#!
C! | 3IRIW$B@.IG&%=.@/*!

)IRIN.&(TIG&%=.@/*!

7-3-2  Cursor Attribute
7-3-2-1 Cursor Blinking

79#IBH#B'$/1a$&>#18-$%'$! @ (B(>1a$&>#18-$%'$S@ (IH# %> @%!'('$!'1'$IH.&(T&(1a&>9! @!1&[#G!
I$#b-#(8/*1 N'>9! Il >0#B! @$#! 8'(>$.#G! H/ %@B#! $#:&%>#$* T9# 8'(>$.! $#:&%>H#$! &%!
M<A3XAIKLOIIMZ*! 79#! #IIH#8>! I H.&(T&(:8%! $#=#@>&(:! >9#! 8-3%'$! '(XD&W&H.#Z! @(G!
1IX&(D&Y&H.#Z* T9H H.&(T&(:! >&BHHR$S@BB@H.#! @ (G!8@ (I H#! 8@.8-. @>#G! @%! >9#! I'$B-.@!
H#.'al&(1-(8&> 119648 (G!!

|

Blink Time (sec) = BTCR[44h]x(1/Frame_Rate).

!
F&:-$#PQ)2!%9'al >0#!#[@B=#!"1!8-$%'$!H.&(T*| 7BH%'$!='"%&>&'(!a&..II'..'al >9# . @%>1G@>@!'$!
89@$@B>#$IHH# a$&>>#(*!!

!

RAIO
WiuUe~ Uy

//|\\

Figure 7-12 : Cursor Blinking
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7-3-2-2  Cursor Height and Width

N#%&G#%! >0#! :$@=9&8! 8-$% BHBGHISH@G! 8-$%'$1! >0#! %9@=#! "Il >0#! '>0#$! 2! 8-$%'$%! &%!
=$"$S@BB@H.#*1 79#! I'(>! a$&>#! 8-$%'$! &PHIED! a&>9! 9#&:9>! @(G! a&G>9! =$$@BB@H.#*! 79#!
8'(>$'.1$#:8%>#$18%!<Y4 EX4IKLOJIIMZ! @ (G!<Y4"BRIAOFIMZ* 794! B#B'$/1 a$&>#18-$%'$1&%! @!
&(#128>9! a&G>9!=$"$@BB@H.# @(G! 9#&:9>! I§[#G[#:H 79#1 a&G>0! 8'(>$.! $#:8%6>#$! &%! >9#!
%@B# @%! I'(>! a$&>#!8-$%'$1! &*#*1 <Y 4 EX4IKLOIIMZ* A #@YFERHMIPD)0! @ (GI&:-$#!
PQ)O!H#.'a*1 79#19#8&:9>! @ (Gla&G >4 h$&>#18-$%'$!8%! @.% ' D@D @ (#[>$ @' @8>k 1!
I'(>1#(. @$:#BH#(>1%#>>&(:XAIKL2JMB>0i3Z*11&>91 >O#I#(. @$:#BH(SHB' 1) 11>9#1a& G>91&%6!%6#>!
H/I<Y4 E]<Y4"E!@%!)i02!=&[#.%* F'$I#(. @$#BH#(>!| @8>'$!1&%! (>1)11>9#1$#@.1a&G>9! @ (G!9#&:9>!
I >0# 8-$%'$! a&..! H#! B-.>&=.8#G! a&>9! >0# |@&>%4 PQ)0! &%! >0#! #[@B=# @%! I'(>!
9'$&C'(>@.|DH$>&8@ . 1H#(. @$:#BH (> @8>'$! &YHENWB! ' (> a$&>HY!B19% .| (> @ II#8>H#G!H/!
SO#II'(>1$'>@>& ' (LI&I1>0#!1 (188 >#Ga&>9!V3IGH SHH TI#1%9@=#!'III'(>1a$&>#18-$%'$1&%6!%6>&. .| >4
%@B#! a&>9! >9#! ('$B@.!"(#*! | 5H'->! >0#! G&Yb=.@/! = # @Yot FRHBHP Q)+ @ (F&:-$#IPQ)+!

H#.'al @%#{@B=.#%*!

|

5(*> (KR@nt Write Cursor and Memory Write Cursor Horizontal Size Register (CURHS)

CURHS[4:0] 1L G WUKit : Pixel
E a E a
N=&[# MNNIININ2Q=&[# NINIIINNIINOQ=&[#. M 02Q=&][#.

5(*> ) KF@nt Write Cursor Vertical Size Register (CURVS)

CURVSJ[4:0] + HL JKW: Pixel
E a E a
N=&#NIINN2Q=&[#. MIIIIIINQQ=&[#. I 02Q=&][#.

Figure 7-13: Font Write Cursor Height and Width Setting

5(*> (KH@nt Write Cursor and Memory Write Cursor Horizontal Size Register (CURHS)
CURHS[4:0] : L G WUKit : Pixel
E a E a
V=& NHINIINI2Q=& [#.IIINIINOQ=&[#. NI 02Q=&[#.
|

Figure 7-14 : Memory Write Cursor Width Setting
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RAIO
Wihe~ _

Figure 7-15 : Font Write Cursor Movement for Normal Font

RAIO
WUle~

Figure 7-16 : Font Write Cursor Movement for Vertical Font
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7-3-3 Pattern

79#145UUPC&(8.-G#%! @!=@>>#$(IB#B' SHB>>#$(8>&' (1 79#IG @ > @ Q4BHB'S/| GHI&(#%!>0#!
N=@>>#$(!G@>@01! @'H&>B@=!G#%8$8=>& (19${@E=BH#=#$(1$#.@>&D#!|-(8>&'(1&%! @8>&D#11>9#!
%=H#8&I&HGI=@>>#$(IBH#B'S/IG@>@'a&..!I&. |&(1%=HB&I&HCI@$H@*!

|

Y%#$! 8@ (! -%#! 4JKLO)IM! >'l @%%&: (! =@>>HSH/BHBS :$@B1! @(G! -%#! 4IKL++IM! >' %=#8&I/!
=@>>#3(!I'$SB@>! @ (G!=@>>#$(! (-BH#S$! >'| @BBHUHIUPC! %-=='$>%! U[U])+])+! =&[#.%! =@>>#3(!
I'$SB@>*;1l=@>>#$(! I'SB@>! &%! U[U! =&[#. UAULPI(! 8@ (! GHI&(#! @>! B'%>! )+ =@>>#$(%! I'S! -%#Sp%!
$HD-#%>*1 ;11 =@>>#$( 'SB@>! &%! )+[)+! =&J#HYABIUPC! 8@ (! (/' GHI&(#! O! =@>>#$(%! I'S! -%6#$p%6!
$HD-#9%>* T9H =@>>#$(! (-BH#S! @ (G =@>>#$(| 'SB@>! a&...| GHB&GH! >0#! B#B'$/! ' S@>& (! I'S! @88#%%&!

=@>>#$(*!
!
RA8875 A@>>#$(17#B'$/
UQH&>!))+QH&>
<Y .
“~..  UQH&>1)+QH&>
\\‘7L\ :
S.el °
S~ .
| 4JKLO)IMIH&>0Q2mA@ \
| asKLrroMmA@>> (W —" T -+
!
Figure 7-17 : Pattern Initial
!
Table 7-7 : Related Register Table
Register Name Bit Num Function Description Address
<4)! 0Q2! ?#EY$VHT(>$2!$#I&96>##5”ﬁﬂ9@#>%N&(2ZG@:>>#$(L13)9NM
B#B'$/!>'1@88#%%*!!
A@>>#$('W-BHASLISO#I&(GH[!' '=@>>#$(!1'$!
ATWE! PQ3! | ocyi>1@88#9%%!=@>>#$(1B#B'$/! L++OM!

SH->I>0#1GH#>@&.!1=@>>#$(!1-(8>&'(11=.# @Yot I $HI#$!> IEGBHITD!I-(8>&'(*!
|
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7-4 Font
7-4-1 Internal Font ROM

79#1 45UUPC! #BH#GGH#G! U])+! G'>%! SE<:;!| F(>! 46?1 >9@=$'D&GH#%! -%#$! @! 8'(DH(E&@! >'!

&(=->! 89@$@8>#$%! H/! 8'G#*! 79#! #BHHGGH@ BBSYo#>! %-=='$>% ;E6];J<! UUCVQ)IO! 8'G&(:!
%>@ (G @$G* N#Y%E&GH%11-%#$!8@ (189" Y HHOAI(S!8".'$!H/1%6#>>& (:1>9#14IKL+39i+29M! @ (G!
H@8T:$'-(G!8".'$! H/1%#>>&(:1 >9#1 4JKL+09i+COM* E#! =$'8#G-$#!'|| 89 @$@8>#$%! a$&>& (! = #H@YoH!
SHIHS%!>'IHA. 'alI&:-$#R!

( A
Text mode
\ 4JKLO39IM!IH&>Pm) ) N@8T:$'-(G!8'.'$
\ 4
( )\
Internal Font ROM Select
4JKL2)9MIH&>Pm31!H&>Cm3

F$#:$-(G18".'$

A 4
( )

Font foreground and background color Select
4JKL+09i+CIM114JKL+39i+29M

. J

\ 4

Write the font Code
<?S\W4L.329M
S575\M4LI'(>\8'G#M

Figure 7-18 : ASCIl Font ROM Programming Procedure
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7@H.#PRU!%9'a%! >9# %>@ (G @$G! 89@$@8>#$! #BEFALINUCVQ)*  E6! B@ (%! (>#$(@>&'(@.!
6$:@(&c@>&'(II'$IE>@(C@$GEC@>&'(*1 7941 E6];I<| UBESQ)INS@. #G!In_@>&(Q)011&%!>9#!18&$%>IUQH
8'GH#G! 80@$@8>#$! %#>%! >0@>! GHDH.'=H#G! H/! 39BH#ERY%! > SE<;;! >S0@>! 8'(%&%>&(:! 1! V2!
89@$@8>#$%!I$BI>0#! @>&(1%8$&=>!& (1 KIB(FF3[BI8&%6!80@$@8>#S$!#(8'G&(:|8%!-%#G1>9$'-:9'"->!
MY>HS(! J-$'=#1! &(8.-G#%! 5.H@(&@(1! 5I1$&T@ @ BB (&%91! F@$#%#1! F$&%&QA (1! K@.&8&@(
K#$B@ (1! K$##(.@(G&B1! ;8#.@(G&81! ;$8%91 @@ Q@ (UBH"-$:8%91! W'$a#:8&@ (1! A'$>--#%%6#1!
49@#>'Q4'B@(&81!E8'>>&%9!K@#.881! E=@ (&9 K a&G:@YH8>>#$%! a&>9! (| @88#(>!B@$T%! @.%'!

8@ (1-%#!:E6];J<IUUCVQ)*!

I

(| @GG&>&'(1! &>! &%! @.%'! 8'BB'(/! -%#GE@E(! B (:-@:#%! '->%&G#! J-$'=#1! %-89! @%! Ea@9&.&1!
(G'#%&@(117@.@/%&@(@(G!7@:@.'(:*!

|

Table 7-8 : ASCII Block 1(ISO/IEC 8859-1)

N|oJr|2]3]4s|s]|7]|s|9|a|B|c]|D]|E|F
0 Clo|v e|sel@lofo|@]|s |78 ]L]
1P| §(m|l [T [l ||| |e|A|w
2 (sPltml# s s ) *|+],]- /
3jof1r]2|3(4(5(|6]|7 |89 sl<l=>12
4lela|Blc|D|E|F|e|H|I|J|K|L|M|N|O
SIPIQIR|s|T|U|VIWI|ZX|Y|Z([IN|IT]7|2
6|1 |lalblc|dl|le|f|lglh|i1|]]|k|1l]|m o
7lelglrcls|t|ulv|w|x|yv|z|¢]|]]|}]|"~

g e |, [Fl L [oE] luls{«r] |2

9 o 0 A il =1 N 1 I =
A HEREREREAE ©| 2| «|- ® |
Boi23“uﬂ _)10»111’2316.
CIA|lA|A|A|A|A|E|C|E|E|EB|E|T|T|1|X
DIDIHN|O|O|O0|0|O|x @ |0 |0 |0 |U|Y|B|B
Elalalala|d|d|a|g|e|élé|eé|li|i|i]|i
Fla|alolela|s|s]|x]|e]|ulda|alu|y|p]F]

!
Note :1;(17 @H.#!PQU!3[U3Q3[VF! @$#!$#%#$DH#GIH/1458618'B=@ (/*!
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7@H.#PQV! %9'a%! >9#! %>@(C@$G! 89@$@8>#IWBIULEFQ2*! ;E6];J<! UUCVQ2! @.%'! 8&>#G! @%!
_@>&(Q218%!>9#!1=@%$>1 21"l >9# UQH&>! 8'GH#G89@$@8>#$! %#>%! G#D#.'=#GI H/!;E6];J<! UUCV* 79#%
D@.-#%! 8@ (! H#! -%#G! &(! @.B'%>! @(/! G @D GA>#BB>#B! >' 8'BB-(&8@>#! &(1 >9#! I'..'a&(:!

J$=H#@( .@(-@:#%R! <$@>&@ (1! <c#891! -(@$&@E%I1! E'D@T1! E.DHE&A(1! @(G! Y==#$!
E'SH&@ (17 E#SHE@ (11(;.8%91IK#$B @ (1'@@EHBE6];J<!UUCVQ2! @%!a#. *IF-$>#$B '$#1&>1&%!
%-8&>@H.#! >'| SH=$#Y#(>] %'BH#! att%>#$(1 J-$'=@R(@:#%! .&TH#! F&((&%9! Xa&>9! >0#! #[8#=>&'(!"Il |

-%#GI&(|EattG&%9! @ (G!F&((8&%69Z!

Table 7-9 : ASCII Block 2 (ISO/IEC 8859-2)

Nlo|1|2[3fs]5]6]|7|s8|o|a|B|c|D|E|F
0| |o|@|v|e|%|s|e|o]|o|m| 32| ||
1M YTIN g8 |m[ L[] |2 |e|A|w
2(sPlr s s |&] [(])]*[+],]- /
3oz (3lalss|7|8]|o|:];]<|=]|>]>
slel|a|Blc|p|E|F|e|B|I|J|R|L|M|N|O
sleloR[s|T|ulv|w|x|Y|z|[|\|1]"]2
6 |lalblc|d|e|f|g|h|i|]|k|(l|m|n]|o
7lelalelslt|ulv|v|z|yv|z|<|]]|}]|"
8

9

alsel A |E| =S8 ISIS|TIZ] |22
" [al [t [2]slv]. [8]s|tlz] [2]z
c(RIA|AA[E|L{Clc|Cl&|E|&[E|f|z|D
p [D|N|{N[a|a[0|6]{x|R|U[a|U]6|¢|T|s
E(rlalalala|l|c|c|clele|&le|i|i|d
Fldla|i|s|e|d|s|+|r|d|a|d|a|g|t] |
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7@H.#P0)3!%9'a%! >9#!%>@ (G @$G! 89@$@8>ATHIIUER/QO*! E6]:J<! UUCVQO! @.%" T('a(! @%!
_@>&(Q0!'$! nE'->9! J-$'=#@ (0! &%! @(! UQH@I-BHBHS'G&(:1! >9&$G! =@$>! ! >9#! ;E6];J<! UUCV!
%>@(G@$G*! > a@%! GH%&:(HG! '$&:&(@.H FITRHKIL! 2@ . >#%#! @(G! J%=H#S@(>'1! >9'-:9! >0#!
&(>$'G-8>&'(!'l! ;E6];J<! UUCVQV! %-=#$%#GHG! &>8THRI60*! 79#! #(8'G& (! SHB@&(%! ='=-. @$! a&>9!
-9%6#$%! '! J%=#$@ (>'| @(G! 2@ .>#%#1! >9'-:0! &H@Y$>%! J(:.8%91! K#$B@(1! >@.&@ (1! _@>&(! @(G!

A'$>--#%#H*!

Table 7-10 : ASCII Block 3 (ISO/IEC 8859-3)
NJo[1|2]3]a]5]6]|7]s|o|a|B|c|D|E|F
0| |o|e|v]|e|*|4]|@lalc|m|[d] TS 7]
1S g[g|m[Z{T]l]|=2]|<|]|olA|w
2 ISPl Y |# s |%|&| | (])[*|+],]- /
3lofaf2]3|4s]6|7]8]|9]:];]|<]|=]>]>
slelalBlc|D|E|F|c|H|I|T|K|L|M|N|O
sPlQ[RIs|T|U|v|w|x|e|z|([\]1]"
6| |lalbleld|e|f|g|h(i|]|k|l|m|n]|o
7lplalels|t|ulv|v|z|y|z|{|]]}]"
8
9
alselH| e |=| [H]§] TT[S]6]7 7
B | hf2|3| [p|h|-|. |0]s]|E]il% |2
c|alala] [R|C|C|clz|E|g] 8[| f]z]t
p| [wlofelo|G|e|x|Glula|o|t[U[S]s
Ela|d]|4 a|lc|Clelelélele|i(i|i]d
F| |f[ofd]8|g|s|+|g|ufa)afdfuls]-]
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7@H.#PR))! %9'a%! >9#! %>@ (G @$G! 89@$@8>BIEM! ULEVQO*! ;E6];J<! UUCVQO! &%! T(a(! @%!
_@>&(QO!'$INW'$>91J-$'=#@ (0!&%!>9#1I'$>9=g@IE6]; J<|UUCVIUQHE>189@$ @8>#$!1#(8'G&(:*!:>1a@ %!
GH%&:(#G! '$&:&(@../! >'! 8'D#$! J%>'(&@HKS(G&S1! _@>D&@(1! _&>9-@(&@(1! @(G! E@B&*! 796
8O@$@B>#$I%#>1@.%'1%-=="$>%!S @ (LN FRYKLBIKHSB@(1!_@>&(1IW'$a#:&@(1'E. DHE&@(1!@(G!

| Ea#G&%9*!
Table 7-11 : ASCII Block 4 (ISO/IEC 8859-4)
NJo 1|23 ]al5]6|7|s]|9|a]|B|c|p|E|F
o| [o]e|v+|s s|le]alo]m]s]s]]a]<]
LA N el e e A L
20SPLY " &S |% & [(])[*]+],]- il
3lofif2|3|4ss|7(8|a]:];]|<|=]>]?
4le|A[B|C|D|E|F|G|H|I|T|K|L[M|N]|O
5P |1Q[R|S|T|U(VIW(X|Y|Z|[|\N|[]]"
6 [a|blc|d]e|ff{g|h|i|j|k|l|m|n]o
7lplalels|t|ulv|v|z|y|z|{]||]|}]"
8
9
alsp| Alx [R{=|T{L{§| [S]E|G[E] [Z]
B | [al. x| [T[1{V].|8[elg|e|D[z[n]
c|A[A|A|A|A|A|&|I|C|&|E[&[E]|f]2]]
D |DIN|O|K|o|6|6|x|e|U|o|o|t|U[U|s
Elalalalala|dleli|c]|elels|e|i]i]T
Fdn6k666+¢u1’1ﬁuﬁﬂ'l
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7-4-2 External Font ROM

I>HS(@.! %HS&@ . 467! &(>HSI @BH! &%! @! | HIEHLASUDPC! >'| =$'D&GH! B'$#! 89 @$@8>HSIBHHo#>!
GaIIHSH(>! @==.&8@>&'(%*! ;> &%! 8'B=@>&H BEa@ANM EHYE6?! ! K#(&>'=! ;(8*1! 2a9&89! &%! @!
=$1#%%&'(@.! I'(>! 467! D#(G'$* 79 %-==$>&(:! =$'G-8>1 (-BH#$%! @$K72) )+7"1!
K703_)+Y2/11K703_2070I1!K703_20?)ul!@(G!K703_02EO"*I588'$G&(:I>'IG&IIHSH(>1=$'G-8>1!

>OHSH @SH GEIHSH(>!I'(>P%I%&CH&(8.-G&(:)+[READ[021! @ (G D@$E&@H . #1a&G>9!I' (> 1% &CHI&(I>O#B*]
|

79#1 4JKL3+OM! =$ D&GH%! -UHE B@>&(:| >9# %=HHG!'l| @8BHHUMBH %#S$8.@.| F.@%9]467! 8/8.#!
%=##G! %' >0@>! 8@ (| B@>89! >9#! 467! $#b-&$H# QBBRLIITIH! =$'8#G-$#! ' a$&>& (! '(>! e-%>!
SHIHSY!> HH. 'l 1&:-$HR!

!

Text mode
4JKLO39M!H&>Pm)
b l g N@ST:$-(G!8"'$
External Font ROM Select
4JKL2)9MIH&>Pm31!H&>Cm)
1 ) F'$#:$'-(G!8".'$
External Font ROM Cycle Speed Select
4JKL3+9M

External Font ROM type and font type select
4JKL3CIM1!4JKL2J9M1I4JKL2FOM

.

Font foreground and background color Select
4JKL+09i+COM1!4JKL+39i+29M

( Write the font code )
<?S\W4L329M

S575\M4LI'(>\8'G#3M
8575\"4LI‘§>\8'G#)M

S575\MALI'(>\8'GH#OM

Figure 7-19 : External Font ROM Programming Procedure
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7-4-3 CGRAM

79#145UUPC!%-=="$>%!2C+!9@.I!%&Cc#!%=@ 8#! >0@S1 HBUBS# @ >#! ' ($W/BH". %! >9#/la@ (>*!
Y%#3$! e-%>! a$&>#%! >9#!'3(%/BH'.! G@>@! >'l >9#! &(CE&B@%H=@8#! @(G! >9#(! a$&>#%! >9#!
8'$$#%="(G&(:!I'(>!8'G#1! 45UUPC! a&.d$&>#! >9#! I'(>!'$! %/BH".| +>0#! SS457*15.%'1! -%#$! 8@ (!
89"%#!>9#!'(>!I'$#:$'-(G!8".'$IH/1%#>>&(:! >9#!4IKL+09i1+CIM! @ (G'H@8T:$'-(G!8".'$!H/1%#>>&(:!
SO#I4IKL+39i+29M*79#!=$'8#G-$#!'18$#@>&(:! @ (RaK(:le-%>I$#1#$% !> 1HA. 'al|&:-$#R!

1.Create the font or symbol 2.Write the font or symbol to display RAM
( A s v A
Graphic mode Text mode
L 4JKLO39M!H&>Pm3 ) | 4JKLO39M!H&>Pm)
, v . ( v .
CGRAM Space Select CGRAM Select
| 4JKL209M ] | 4JKL2)9M!H&>Pm)
p A 4 . ( A 4
Write to the CGRAM Write to the Bank1 or Bank2
4JKL2)9MIH&>Pm3 L 4JKLO)9M!H&>0mM31H&>2m
4JKLO)9M!H&>0mM31H&>2m)
J/

A

Write the font or symbol data Write the font or symbol
<?S\"4L329M <?S\W4L329M
S575VMLG@>@3M S575\MLI'(>\8'G#M
S575WLG@>@)M
S575WMLG@>@)CM )

Figure 7-20 : CGRAM Programming Procedure
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|
CGRAM NO = 0x02 v CGRAM space
G@>@3 |CGRAMNO 3[33 3[3) 3[32 3[30 ------------- 3[FJ 3[FF
G:g>8) M[HH ll:H) [ [ [ [
! = ik i
H i
ffffffff — G@>@)C P e
A
CGRAM NO = 0x03 I
G@>@3
¢&28; \’\
: \A 3 Display RAM
; yn$&>#half size <K452!I'(> l
G@>@)C XS575\“4L339MZ
*
2"°$&>H#>ahalf size <K45?!'(>
XS575\\4L.329M1!S5754L309MZ
N@8T:$-(G!8".'$
I'$#:$-(G!8".'$
!

Figure 7-21 : CGRAM Description
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7-4-4 90 Degree Font
T79#145UUPC!%-=="$>%!>9#IV3IG#: $##!I'(>1a$&># BB >0# 1 4IKL229MIN&>O!m!)*I15(G!8'..'"8 @>&(:!
>O#1"S;AX4IKL239MIN&>2Z71! <SIB'G-.#!8@(1%9'a!>9#!V3IG#: $##!I'(>*]

|
VDIR =0
’i Display RAM
90 degree :
VDIR =1
90 degree Display RAM
g
I

Figure 7-22: Font 90 HRotation

7-4-5 Enlargement, Transparent Font

45UUPC! @.%'! %-=="$>%! #(.@$:#B#(>! X4JKL2REMLOR3@IZE! >$@ (%=@$#(>! |-(8>&'(X4IKL229M!
NE&>+Z*12'$# DHS1! >9#%6#! 1-(8>8' (%! 8@ (- Yo Y@BE-%./*1 THH HHO @ D& ' $YS Ko |-(8>&' (%! €-%6>!

$HI#SI>'HA. 'l &:-$#R!

“$&C'C@.![2
"4$>88@.1[2
—_

Figure 7-23 : Boldface and Transparent Font
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7-4-6  Font Change Line when Setting Write Auto Move

45UUPC!%-=='$>%!>9# @->'|B'D#!'l!'(>1a$&>#! @USh&..| @->189@ (#.&(#!a&>9! @8>&D#!a&(G'a*IN/!
%#>>&(:14JKLO3IMINE>)Im!33D6BH& (1I'(>!a&..|B'DH#! @->'B@>&8@../! @(G!89@(:#!.&(#!a9#(!>9#!
I'(>1'D#S$! >0# $@(#! ' 9'$&C'(>@.!'$! DHS$>&8@.! @B>&D#! a&(G'a*! 4#I1#$! >O#! H#. 'al 1&:-$#) >'| D&#al >9#!
H#9@D&'$!'l! @->'1B'D#*!

5->'1B'D# $&C'(>@.1$@#' @8>&D#a&(G'a
Wile~ _—p 4586 - ——__ > Wile-t- |

v
‘e

"4$>88@.1S@(H'! @8>&DH#1a&(G'd
Woe-_L__2

58>&D#la&(G'a

Figure 7-24 : Auto Change Line in Font Mode

7-4-7  Font Full-Alignment

45UUPC!%-=='$>%!1'(>!1-..Q@.&:(B#(>! >9@>! B@AWYEA! >' @.&: (1 #@89!'>9#$! a9# (! a$&>& (11 9@. 1!
@(G!I-.1I'(>%!"(1>9# SSA52*IN/1%# >>&(:| 4JKL229MIN&>P! m! ) IS D&'$! "' a$&>&(:19@.1! @(G! I-..!
I'(>%!a&..|H#>0# H#.'al1&:-$#R!

W'(I-..Q@.&:(B#(>

<« F-.Q@.&(B#(>

Display RAM

Figure 7-25 : Full-Alignment Function
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7-5 Geometric Pattern Drawing Engine

7-5-1 Circle Input

45UUPC!%-=="$>%!9@$Ca@$#! XD #& (! - (BH&(!>9#! SS457* 1Y %#$! 8@ (!. @$:#./! $#G-8#! >9#!
H#I'SSI'II2<YTH/NSO#!-(8>&'(*! N/ 9%o#>>&(:1 >9#! 8#(>#$!'l! @' 8&$8KE VVIIV<OM! 1>9# $@G&-%!'l! @!
8&$8.#! 4JKLVSIM! @(G!>9#18".'$!"l! 8&EBKL+09i+CIM1L! @(G! >9#(! %o#>>&(:! %>@%>! G$@a! 4IKLV3IIM!
N&>+Im!)1145UUPCla&..|&B=#B#(>%!@!8'$$#%B8E&B(#!'(I1>9#!SS45?!1@->'B@>&8@../*1?'$#'D#$1!

-%#3$! 8@ (! GHB&GH! a9#>9#$! >' 1&..! >9#! 8&$8 #H( FAEKLVIIMIN&>C! @%! 3X(">!1&..Z!'$! )XI&..Z*! 794!
=$'8#G-$#!'IGI@a&(:!8&$8.#! aP#S%0!>"1>0#IH#. 'al I&:-$#R!

4JKLVVIiV<OM

[E#ﬂhe center ‘I!@!8&$Sﬂ

A 4

E#>the radius 'I'@!8&$8
4JKLVS9OM

J

A 4

E#>the color ''@!8&$8.
4JKL+09i+C9M

’ﬂ

I

\ 4

S'(p>11&...|@!8&$8.#
4JKLV39MIH&>Cm3

1&..!@!8&$8 .#
4JKLV39M!IH&>Cm)

A 4

A 4

[

E>@%$>!G$@a&(:!8&$8 #
4JKLV3IMIH&>+m)

E>@%$>'G$@a&(:!18&%$8 #
4JKLV39MIH&>+m)

8#H(>#$
® 30GE

Figure 7-26 : Geometric Pattern Drawing- Draw Circle
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7-5-2  Ellipse Input

45UUPC!%-=="$>%!GS@a'#..&=%#!GS$@a&(:!I-(8>&'('B@T#%!-%#$!>'|G$@a!#..&SUBA((F9#!

-%#! H/! I#al ?<Y!18/8.#%*I N/ %o#>>& (:1 >O#! 8#(>HSD | #..&=%#! 4JKL5COiI5UIM! 1>9#! .'(:! @(G! %9'$>!
@[&%!']! @' #..&=%#! 4JKL5)9iI50M1! >9#! 8'.'$! \&R=%#! 4JKL+09i+CIM1! | >9#! G$@al! #..&=%#! 8'(G&>&'(!
4JKL539MIN&>Cm3! @ (G!IN&>0OmM31! @(G!>9#(! %# G R@ &b4BES3IOM!IN&>P!m!)1145UUPC!a&..| G$@a!
@!8'$$#%="(G&(:!J..&=%#!"(I>9#! SSA5?7*1 7'$#'D#$1! -¥$! 8@ (! 1&..! >9#! 8&$8.#! H/ %o#>>& (:1 4IKL539M!
N&>+ImN)*179#1=$'8#G-$#!'| G @a&(: #ofte-%>$#1#$%!>"1>0#1H# . 'al|&:-$#R!

e A

E#>the center 'l'@'#..&=%#

4JKL5C9i5U9M v
& J
S'(p>l&..|@#..&=%# 1&..1@'#..&=%#
p v N 4JKL539M!IH&>+m3 4JKL539M!H&>+m)
E#>the long and short axis
N@%#..&=%#
L 4JKL5)9i509M )
A 4 4
p A 4 E>@%$>IG$@a&(:!#..&=Yo# E>@%$>!G$@a&(:!#..&=Yo#
| |
E#tsthe color I@'#..&=% 4JKL539M!IH&>Pm) 4JKL539M!H&>Pm)
4JKL+09i+C9M
&
v %9'$>!@[8%

E#>tiraw ellipse condition ‘ - :f '_@[ig‘f/"_

4JKL539M!H&>Cm31H&>0m3

| 8.'$
!

Figure 7-27
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7-5-3  Curve Input

45UUPC! %-=="$>%! 8-$D#! G$@a&(:! I-(8>&'(! I't! -Pat$@a! 8-$D#! '(! >9#! SS45?!'(./1 H/! 1#al
?2<Y18/8.#%*IN/1%o#>>&(:1>9#! 8#(FH¥D | 8-$D#!4IJKL5COiI5UIM! 1> @ (G!%9'$> @[&%!' ' @!8-$D#!
4JKL5)9i50M1!>9#!18".'$!'l! 8-$D#! 4JKL+09i+COM1! -9#! G$@a! 8-$D#! 8'(G&>&'(1 4JKL539M! N&>Cm3!
@(G!N&>Om)1!>9#18-$D#!=@$>!'!>9#!#..&=YZANINREL)RIM 1! @ (G!>9#(1%#>>&(:1%>@$>!1G$@al 4IKL5Z
N&>P!m!)1145UUPC!a&..! GS@a! @!8'$$#%="(G&(:(B>BB! SSA457*1 2'$#'D#$1!-%#$! 8@ (! 1&..! >9#!

8-$D#! H/! %o#>>&(:1 4JKL539M! N&HI T8I =$'8#G-$#! 'l GS@a&(:! 8&$8.#! e-%>! $#1#$%! >'1 >9#! H#.'al

1&:-$#R!

|
4 N\

E#>the center '!@!8-$D#
4JKL5C9i5U9M v
. J
S'(p>!1&..1@!8-$D# 1&..1@!8-$D#

p A 4 N 4JKL539M!IH&>+m3 4JKL539M!IH&>+m)

E#>the long and short axis

'1'@!'8-$D#
L 4JKL5)9i509M )
A 4

e N

E#>the color 'l!@!8-$D#

4JKL+09i+C9M

E>@$>!G$@a&(:!8-$D E>@$>IG$@a&(:!8-$D
4JKL539M!IH&>Pm) 4JKL539MIH&>Pm)

~ S SJ<A!m!3) Sy!m!ﬁ
p A\ 4 N }@M w [&%
E#>traw curve condition 6. -C1@&% | _ e

4JKL539M!H&>Cm31H&>0m) Q#ﬂ/{ !(j‘f//
. J
] D s

( h SJ<AIm!33 SJ<AIm!))
E#>traw curve part select
4JKL539MIHE&>L) RENDR Z
\\ J
I
[
Figure 7-28
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7-5-4  Square Input

45UUPC!%-=='$>%!%b-@$#! G$@a&(:!-(8>&'(! 'S BB @al Y%ob-@$#!'(1>9# SS452!' (/1 H/! I#a!

2<Y! 8/8.#%* N/ %ott>>&(: >9#! %>@$>! =@0H-@$#! 4IKLV)9IVOIM! 1>9#1 #(G! ='&(>!'l! @! %ob-@$H#!
4JKLVCOIVUIM! @ (G!>9#18".'$!"I! @!%6b-@$#! 43RBI+CIM1LI>0#(1%6#>>&( GS@a! @! %b-@$#! 4IKLVIIM!
N&>0m)1IN&>3m3! @(G!%>@$>! G$@a! 4IKhYIBNSBL! a&...| G$@a! @!8'$$#%="(G&(:!%b-@$#! (!
>O#1SSA52*1 7'$# DHS11-%#$! 8@ (11&..|>9#1%b- @ B> & (1 4IKLV3IMINE>CImI)* 79#=$'84#G-$#!'l!
GS@a&(:1%b-@$#Hle-%>I$HIHSY!>'1>0#IHA. 'all&:-$#R!

|

E#>start point 'I'@!%b-@
4JKLV)9iVO9M v

S'(p>11&..1@!%b-@$# 1&..|@!%b-@$#
4JKLV39MIH&>Cm3 4JKLV39M!IH&>Cm)

A 4

E#>the end 'I'@!%b- @Sﬂ

4JKLVC9iVUSIM

A 4

[ E>@$>!G$@a&(:!%b-%$# [ E>@$>!G$@a&(:!%b-%$#

4JKLV39M!H&>Pm) 4IKLV39IM!IH&>Pm)

A 4

[E#>the color 'I'@!%b- @% E>@$>1=4(> E>@$>1=&(>

4JKL+09i+C9M

A 4

S — : -

E#>traw a square JG!='&(> J(GI='&(>
&33m3

4JKLV39M!H&>Om)1!H

Figure 7-29 : Geometric Pattern Drawing- Draw Rectangle

*Note: 1%>@%$>!="&(>!@ (G!#(G!='&(>'8@((">'#b-@.*!
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7-5-5 Line Input

45UUPC!%-=="$>%! .&(# G$@a&(:! I-(8>&'(! 'S -%#ES@a! .&(#!'(! >9#! SSA521'(./I H/! I#al 7<Y!
8/8 HYMN/%t>>& (1 >9#1%>@$>! ='&(>!'l| @IKE.M9IVOIM! 1>0#1#(GI='&(HI@! . &(# 4JKLVCIiVUIM!
@(G!>9#18"'$!'ll @!.&(#! 4IKL+09i+CIM1I >9#(1 %#>68@a! @' .&(# 4IKLV3IMIN&>O! m! 31!N&>3m3! @(G!
%>@$>! G$@a! 4JKLV3IM! N&>P! m!)1! 45UCB@a&R! 8'$$#%="(G&(:! .&(#! '(! >9#! SS457* 79#!
=$'BHG-SH'IGS@a&(:! &(#e-%>ISHIHSI!> 1>0# I H#. 'al|&:-$H#R!

4JKLV)9iVO9IM

[ E#>start point ‘I!@!.&(#}

A 4

E#>the end 'I'@!.&(#
4JKLVC9iVUIM

A 4

4JK+09i+CO9M

[ E#>the color ''@'.&(# }

A 4

E#>traw a line
4JKLV39M!IH&>0Om3

A 4

[ E>@$>!G$@a&(:!.&(#i

4JKLV39M!IH&>Pm)

E>@%>1=&(> AGI=&(>,

J(G!:'&(> E$@$>!:'&(>

Figure 7-30 : Geometric Pattern Drawing- Draw Line

*Note: %>@$>1="&(>!@(GH#(G!='&(>18@((>!#b-@.*!
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7-5-6  Triangle Input

45UUPC! %-=='$>%! >$8@(:.# G$@a&(:! I-(8>& (! KHI-98 G$S@a! .&(#! (! >9#! SS452!'(./' H/! I#a!

?2<Y! 8/8.#%*! N/! %#>>&(:! >9#!

4JKLVC9iVUIM1! >9#!

='&(>3! '@ A (.# 4IKLV)9IVOIM1! >9#! =&(>)! 'I! @! >$&@(:.#!
=&(>2! 'l @! >$&@(.#! BIRIS<OM! | @(G! >9#! 8.'$! 'I! @! >$&@(:.#!

4JKL+09i+COMLI>O#(1%#>>&(:IG$@al @!>$&@ (:. #14IKEN3IM) @ (G!%>@$>IG$@al4IKLVIIMIN&>PIm!)1
45UUPC!a&..|G$@a! @!8'$$#%="(G&(:! >$&@(:.#!'(! >0#! SS2%# DHS1! -%#$! 8@ (! 1&..! >O#! >$&@ (:.#!
H/1%#>>&(:14JKLV3IMIN&>CImI)*1 79#1=$'8#G-$#!' | SHERR.@ (- #1e-%> I $HI#SY!>'1>0# I H#. 'all &:-$#R!

4 N\
E#>point0 ''@!>$&@(:.#
4JKLV)9iVOIM
\§ J
l S'(p>1&..|@'>$8@(:.# 1&..1@!>$&@ (. #
e A 4JKLV39MIH&>Cm3 4JKLV39MIH&>Cm)
E#>pointl ''@!>$8&@(:.#
4JKLVC9iVUIM
\§ J
l v
4 N\
. , . E>@%$>'GS@a&(:!>$&@|(:.# E>@%$>'GS@a&(:I>$&@|(:.#
E#Tj’}'(r‘l_tgvgigga&@("# [ 4JKLV39M'H&>Pm)% [ 4JKLV39MIH&>Pm)%
\§ J
P l N ='&(>) ='&(>)
E#>the color 'I'@!>$&@(: .
4JKL+09i+COM
\§ J
4 l N\ . .
E#>traw a triangle ='&(>3 8.'$ ='&(>2 ='&(>3 8.'$ ='&(>2
4JKLV39MIH&>3m)
\§ J
I
Figure 7-31
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7-5-7  Square Of Circle Corner |

45UUPC!%-==

nput

'$>06! 88$8.#QUb-@$# G$@a&(:! I-E>BHS! > GS@a! 88&$8.#1 %b(@$# SS457!

H/! 1#al 2<Y! 8/8.#9%* N/! %6#>>&(:) >0 %>@$>1 H&DH%b-@$#! 4IKLV)9IVOIM! 1>9#1 #(G! =&(>!'l! @!
%b-@$# 4JKLVCOIVUIML! 8&$8.#! 8'$(#$! 4IKL5PDM! @(G! >9#! 8.'$! 'Il @! 8&$8.#! %b-@$#!
4JKL+09i+COM1L! >0#(1 %#>>&(:! GS@a! @! 8&$8.#180KI@3IFM! N&>Cm)! @(@% G$@a! 4JKL539M!
N&>P!m!)1145UUPCla&..|G$@a! @'8'$$#%="(GRIABRE#!'(1>0#1SSA5741 7' $# DHS1-%#$18@ (1&..!
>0#1 %b-@$#! H/! %6#>>& (1 4JKL539M! N&>+ m! ) *IGBEBLSS! || GS@a&(:! %ob-@$H#! e-%>! $#I#S%! > >0#

H#.'all&:-$#R!
!

Vs

4JKLV)9iV09M

E#>start point 'l!@!8&%$8.#!%b-@

]

E#>the end 'l'@!8&$8.#!%b-@
4JKLVC9iVUIM

-

}
| %

A 4

S'(p>118..|@!88$8 #1%b-@$#
4JKL539MIHE>+m3

A 4

1&..!@!8&$8.#!%b-@
4JKL539M!IH&>+m)

*‘%

A 4

e
. E>@$>IG3@a&(:!8&%$8.#!1%b-@$# E>@$>'GS@a&(:!8&$8.#1%b{@$#
E#>tircle corner 'I'@!8&$8.#!%b-@$#
4JKL5)9|509M % [ 4JKL539M!H&>Pm) 4JKL539M!H&>Pm)
.
E>@%$>='&(> E>@%$>1='&(>
( \ \
E#>the color 'I'@'8&$8.#!%b-@
4JKL+09i+C9M
.
- 5% JIGI=8(> JGI=&(
E#>tiraw a circle square , ,
4IKL539MIHE>Cm) <&$8.#18'$(1$ <&$8.#18'$(#S$
.
I
Figure 7-32
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7-6 BTE (Block Transfer Engine) Function

79#! 45UUPC! #BH#GG#G! @' H-&>Q&(! 2S! N.'8T! 7$@(%I#$! J(&#XN7JIZ! a9&89! 8@ (! &(8$H@%#! >9f
=#$I'SB@(8#!'I'H.'8TI>$@ (%I4$!'=#$@>&'(1"9#( @' H.'8T!'!G@>@! (##G%!>'| H#! B'D#G!'$!G'1%'B#! .. &8!
—#$@>&(! a&>9! GHGRS8@>#G! G@>@1! 45UUPC! 8@ES4E#G@>& (! H/' N7J! 9@$Ga@$#! @(G! @.%!
%&B=.&I/ >9#! 7<Y! =$"$@B*! N7J! I-(8>&'(! &%! 8'B=KB#! a&>9! 2S! N&>N_7! %>@(G@$G! I-(8>&'(*! 79&%!
%#8>8&'(1a&..|G&Y68-%%!>O#IN7TGHIEES @>&' (| @(G!I-(8>&'(@.&>/*!

|

N#'$#-06&(1>9#IN T I-(8>&'(11-%6#! B-%>1%618%! >0#18'$$#%="(G&(:IN7J!'=#$@>&'(* 45UUPC! %-=="$>%
)OIN7I'=HS@>&'(%*I5H'->1>O#! =#HS @PBHY8$&=>&'(11=. #@%#! B#(>&'(1>9#! 7 BD) 21H#.'a* F'$ | #@ 89!

N7J! '=#$@>& (1! B@[&B-B! )+ $@%>#$! '=#$@>& (VKA %-=='$>#G! I'$! G&IIHS$H#(>! @==.&8@>&'(*! 7T9#]!
8'-.G! =$'D&GH! >0#! G&IIHS$H(>! . &8! 8'BH&(@HEB(AOA! %'-$8# @ (G! 46A! GHY%>&(@>&'(*! 79$'-:9! >O#!
8'BH&(@>&'(I'!>#IN7J'=#$@>& (! @(G!46A1! -%8@ (! @89&HDH B@(/!-%#I-.| @==.88@>& (!'=HS@>&'(%*!
79#1 46A! %'-$8#! '$! GHY%>&(@>&'( 8@ (! H#! %#>1 @%! @' $#8>@(:-. @$! ! G&Y%=.@/! @$#@! XH.'8T! B'GHZ! "
8'(>&(--%!B#B'$/1%6#8>& (1X_&(H@$! @ GG $#%%& (! BIBHID Yokt $HIHS! > >0 HAO&(G!89@=>#$%!I'$| G#>@&..!
GH%B8$&=>&'(*]

|

79#IN7JI-(8>&'(19@%! 2! B#>9'GY%! 'S SO#ST&(:1>9#IB=. #>&'(I'IN7 I =$'8#%%*16(# a@/! &%! 8IHET&(:!
H-%/1H/1%'|>a@$#1! @ (G!>9#!'>9#$!1a@/18%!-%&(:! 9 @$Ca@$H &(>HS$-=>*NOH#(INTIH(: &(H &%!'=HS@>&(: 1! >!
H-%/11.@:1&(1>9#1%>@>-%!$#:&%>#$!a&..| HHVBHIMES@RHIBI>DHI%6/%>#BI&Y6IH-%6/'$I (S INTI' =4S @>&' (!

8%! @ T&(G!'ll H-%/18'(G&>&'(* Y%#$! 8@ (! $# @ G HBHEHB&H &> &%! G'(#*] XA #@%oH! $#I#$! >'| E#8>&'(1CQ)!
E>@>-%! 4#:8%>#$+Z! " @$Ga@$H! &(>#$S-=> @INIKD! &@/! >'| 8O#8T! N7J! =$'8#%%! #(G1! -%#S$! 8@(!
H@H.#! &(>#$$-=>! -(8>&'(! H/! 4JKLF39M! 1&$0H87D! |-(8>&'(! 8'B=.#>#%1! 45UUPC! a&..! :#(#$S@>#!
9@$GaA@$H! &(>HSS-=>1>'l (>#! 2<Y 1! @(G! -%#$! SORRTRUPH$S-=> %>@>-%! >'1 8'(1&$B! >9#! N7J! %>@>-%*!
AIH(INTII &Y =HS@>&(:11 &>1 8% %-: #%>HE@HOBES%9"-.G! (> a$&># 8 BB@(G!>'1 45UUPCI#[8#=>!
4IKL329M!'$! 4IKLF)OM! >' =$#D#{>9#! -(QH#[=HE>HG! $#%-.>*| A #@Y#>O# N7J! 1-(8>& (! B-%>! -96#!
-(G#$IKS@=9&8!7'G#IX4IKILO3IMIN&>P!m!I3Z*!

Table 7-12 : BTE Operation Function

REBGT[El(?]?eBri?stI?QO] BTE Operation
3333HI AB&SHINTJIa&>OIA6AIA #@ Yot SHIHBBM. Q)0
333)H! AH@GINTI
33)3H! 2 DHINTJI&(1='%&>&DHIGESHB>8! (1a&>9I46AIA #@ YoH  SEHSHID) 0!
33))H! 2 DHINTJII(#: @>EDHIGE$HE>8 (1a&>A6AIA #@YoH I SHAGH HR)0*!
3)33H! 7@ (%=@$H(>1"$&>HINTI
3)3)H! 7$@ (%=@$#(>!?' DHINTII&(1='%8>&DHIGESHB>&/ (*
3))3H! A@>>H#8(IF&..1a&>9I46A*A #@%H I SHIEBE Q)0
3))H! A@>>#$(IF&..1a&>91>$@ (Y=@$H(8/*!
)333H! < '$1[=@ (%& (A H@UHISHIHSI>'17 @HRE)O!
)33)H! < $II[=@ (%8 (1a&>91>$@ (%=@S$H(8/* A H@YH SHI#$!> PQ}DM!
)3)3H! 2'DHINTIIa8>9I<" '$II[=@ (%& (N A #@YHISHI#SIST@H Q) CH
- 2 DHINTIIa&>9I<". $1I[=@(%& (1@ (GI>$@(%=@$#(8/"

AH@%HISHIHSE@H PQ)CH

))33H! E'&GIF&.

6>04$18BH&(@>&' (%]  A#%HSDHG!
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7@H.#PR)2! GH#Y%8$&HH#%! )0 N7J!'=#$@>&' (! B'GHY%! UM C 1! &I! >0#!'=#$@>&'(! 8'G# &%!n333301!n33)301!
n33))0!@(G!n3))30!>94(1&>19@%!>'18".. 8 @># a8 HHS@E@>& ' (18'GH!I'SI>IH D @$8H>/1I-(8>&' (%*I A #@ Yott!

$HI#S>T@H.PQ)0*!!
I
Table 7-13 : ROP Function (1)
ROP Bits Boolean Function

REG[51h] Bit[7:4] Operation
3333H! 3IXIN.@8T (#%%!Z!!
333)H! iE WiSI'$liIXIEtSIZ!!
33)3H! iE WS!
33))H! iE!
3)33H! EWiS!
3)3)H! iS!
3))3H! EyS!
3))HH! IELISI'$HIXIE  WS!IZ!
)333H! EWS!
)33)H! iXIEyS!IZ!
)3)3H! S!
)3))H! iEtS!
))33H! E!
))3)H! EtiS!
)))3H! EtS!
)))H! NXINO&>H(#%%! 2!

I
Note: !!

!
)M46AIF-(8>8'(ERIE-$8#S@>@1!SR!S#%>&(@>&'(IS@>@*!
2 SI=@>>#$(11&..1I-(8>& (%1 >OHBHD > @' &(G&B@>H%! >0 =@>>#$(1G@>@*!
|

Example:

!
NABAII-(8>&'(19%#>>&(:1<91!1>9#(1S#%>&(@>&'(IS@>@!M!IE-$8#!S@>@!
NABAlI-(8>&'(1%#>>&(:191!>9#(ISH%>&(@>&'(IS@>@!m!E!t!S!
NABAII-(8>&'(1%#>>8&(:12911>9#(ISH%>&(@>&'(IS@> @ BN!IIE
N46AN-(8>&'(1%#>>&(:15911>9#(I1S#Y>&(@>&'(IS@>@'M!IS#%>&(@>&'(IS@>@!
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Table 7-14 : ROP Function (2)

Start Bit Position for Color Expansion
ROP Bits BTE operation code = 1000 / 1001
REG[51h] Bit[7:4] 16-bit MCU 8-bit MCU
Interface Interface
3333H! N&>3! N&>3!
333)H! N&>)! N&>)!
33)3H! N&>2! N&>2!
33))H! N&>0! N&>0!
3)33H! N&>0! N&>0!
3)3)H! N&>C! N&>C!
3))3H! N&>+! N&>+!
3))H! N&>P! N&>P!
)333H! N&>U! ;(D@.&G!
)33)H! N&>V! (D@.&G!
)3)3H! N&>)3! ;(D@.&G!
)3))H! N&>))! (D@.&G!
))33H! N&>)2! ;(D@.&G!
))3)H! N&>)0! (D@.&G!
)))3H! N&>)O! ;(D@.&G!
N)HH! N&>)C! (D@.&G!

Table 7-15 : ROP Function (3)

Start Bit Position for Move Color Expansion
ROP Bits BTE operation code = 1010/ 1011
REG[51h] Bit[7:4] Color Depth Color Depth
= 65Kcolors = 256 colors
3333H! N&>3! N&>3!
333)H! N&>)! N&>)!
33)3H! N&>2! N&>2!
33))H! N&>0! N&>0!
3)33H! N&>O! N&>O!
3)3)H! N&>C! N&>C!
3))3H! N&>+! N&>+!
3)H! N&>P! N&>P!
)333H! N&>U! (D@.&G!
)33)H! N&>V! ;(D@.&G!
)3)3H! N&>)3! ;(D@.&G!
)3))H! N&>))! (D@.&G!
))33H! N&>)2! ;(D@.&G!
))3)H! N&>)0! (D@.&G!
)))3H! N&>)O! ;(D@.&G!
NNHH! N&>)C! (D@.&G!
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7-6-1 Select BTE Start Point Address and Layer

(1 >9#1 21 @H$%! G&%B@8E-$@>&'(1! 7T9HUBA! %'-$8#! @ (G! GHY%>&(@>&'(! 8-.G! 8'B#! I$'B! >0#!

%ot #8>@H.#!.@/H$*1 7' =$":$@B! >9#! 46A! %'-$BHBA| GH%>&(@>&'(1! >9#! %>@$>1 ='&(>1 1 9'$&C'(>@.!
@(G! D#$>&8@.! @GG$#%%! &%! %#>! 1&SYBH PSH@IUHHSHIENIZ])! @(G! "SNJI3])* 794! .@/4S!

%ot #8>8'(|(-BHHS! &%! @.%'1%#>!1$'BI>0# H@ECB#%%! ' "ENJ)!N&>LPM11"SNJ)! N&>LPM1! a9#$#! >0#!
"ENJ)IN&>LPMI&9%61%'-$8#!. @/#$!%#.#8>& (| ARRHME>LPMI&I6IGHY>&(@>&' (1. @/HSYoH #8>&/ (*!

7-6-2 BTE Operations

7-6-2-1

7-6-2-2

7-6-2-3

7-6-2-4

7-6-2-5

7-6-2-6

7-6-2-7

7-6-2-8

Write BTE

79#I"$&>HINTII=$' D&GHY!)+146AlI-(8>&'(%E&>91>a''=#S@ (G 1! aO#SHINT I #(:&(# a&...| a&>#!
SOHISHY- ST 114BAII-(8>&' (1> 1>9#IGHY>&(@>&' (| @ GG $HY%%*!

Read BTE

791 4#@GINTI%-=="$>%!C@>@!$#@G!I-(8>&'(!1$'B!>9#1%'-$8#!>'1 >9#!9'%>*IW'1 46 All-(8>&' (1 &%6!
@==.&#G*!

Move BTE

79#12'D#IN7JI=$'D&GHY! )+ 46A! |-(8>&'(%la&>a''=#$ @ (G%1! @(G! &%! %-=="$>#G! &(!H'>9! @!
='%&>&DH#!@ (G!(# @>&DH G&$H#E>&'(*!

Solid Fill

79H E'.&GIF&..IN7J!-(8>&'(11&..%! @' %=#B8&ISHB BH@X%'-$8#2!a8&>9!@!%'.&G!8".'$! @ %! GHI&(#G!&(!
>SOHINTIIF'$#:$'-(GI<'.'$14#: &Yo> 1]

Pattern Fill

T A@>>#$(IF&..IN7I!-(8>&'(11&..%! @! %=HBRIEBGH@! a&>9! @ (! U! =&[#.%! H/I Ul .&(#%! =@>>#$(!
GHI&HG!&('1Q%8$##(1SS45?1$@B! @$#H@*!

Transparent Pattern Fill

79 7$@ (%=@$H(>! A@>>HS(IF&..| I-(8>8HI@! Y&HB3GINTI! @$#@! a&>9! @ (! U! =&[#.%! H/1 U! .&(#%!
=@>>#$(1 &(1'1QU8$##(1 SSA5?! $S@B! @$H@* "OH#(1 >0 =@>>#$(18'.'S! &%! #b-@.! >'| >O#! TH/1 8'.'$1!
a9&891&%!GH#I&(HGI&(IN@BT:$'-(G!<".'$! 4#: &I>BH GHY%>&(@>&' (| @$H@! &%! (>1-=C @>HG*IF'$!>0#!
-(8>&'(I(1$S@%>HS!'=HS@>&'(1&%! @==.8H#G*!

Transparent Write BTE

79H17$@ (%=@$H(>1"$&>HINTJ1%-=="$>%! HE&>HE@EINH$%! 1$'BI>0#19'06>!>'| SSASBD B! @ $#@*!
NOH(1>0#19%'-$8#18'.'$1&%6!#h-@.!>' 1 > T#/!8'.'$11a98&89! &% GH#I&(#GI&(IN7TIIN@BT:$'-(G!<'.'$!
MHE&Y>HSLI>OHIGHY>&(@>& (| @SH@!8%!(>1-=C@>HGH F'$1>08%!1-(8>& (| (IS @Y>HS'=HS@>&' (&%

Transparent Move BTE

79H1 7$@ (%=@$#(> ?'DHIN7J1%-=="$>%! H.' SBEBI#SBB! SS4521 $@B!>'1SS4521$@B! &(!
='06&>&DHIG&SHB>&'(I'(./*1NI#(1>0#1%'-$8#18" ' THEU@ .| >' TH/18'.'$11a9&89! &%! GH#I&(HG I &(INTJ!
N@8T:$'-(G! <'.'$! 4#:&%>#$1! >O#! GHI>&(@@I@%! (>! -=GC@>#G* F'$! >98%! N7J! (1 $@%>#S!
=HS@>&'(18%!@==.8#G*]
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7-6-2-9 Color Expansion

79#1<" '$II[=@ (%& (IN7IH[=@ (G%!>9#19'%>p%!B'('89$ BHG@>@!>'IU!'$!)+IHBEB!'$B@>*!
!

5NH=@(G%!>'1>0#18" ' $IGHI&HGI&(I>IHINTIIF'$#:$'-(GI<'. '$14#: 8% >HEH!
SI3H[=@(G%!>"1>0#18" ' $IGHI&(HGI&(I>I#INTIIN@ST:$-(G!<". '$14#: &%>H#$H!
|

IIH@BT:$-(GI>$@(%=@$#(8/18%H @H.#G LI>9#(1>0#IGHI>&(@>& (18" '$1a&...|$#B@&(1-(>-8IHG*!
1

7-6-2-10 Move BTE with Color Expansion

79#12'D#IN7J1a&>91<".'$1J[=@ (%6& (H[=@(G%"" 11Q%S$#H#(1%'-$8#p%!B'('89$' BHG@>@!>"1U'$!
)+HIH==18""$II'SB@>!*79#%'-$8#IG @>@!n)RIa#[=@ (GIN7TJIF'$#:$'-(GI<'.'$!1>'1>0#1SSA57+]

79#1 %'-$8# G@>@! &%! n30! >9%(! #[=@(G%! N7JI N@8T:$-(G! <'.'$! >'l SS457* ;I H@ST:$'-(G!
>$@ (%=@$H#(8/'&%H(@H #G1I>BH®E @>& (IG@>@'a&. .| $#B@&(*!
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7-6-3 BTE Access Memory Method

7T9#IN7J19@%! >a'l B#>9'G%! >'! @88#% %! B#B'$/A#H.'8T! B#B'$/! @88#%%! @(G! .&(#H@$! B#B'S/!

@88#%%*! 79#! @$H@"'$! % &c#! &%! GH#I&(#G!HMIKIASOM1!L CIIM! @ (G! LCFIM*I5H'->1>9#1 G#%8$&=>&
"11>a'1>/=#%!"|'B#B'$/! @88#%% 1+ #@Yo# 1 $#I#S!>'1I'..'a& (:1%#8>&'(*!
!

7-6-3-1 Block Memory Access
N&>91>9#1 %o#>>& (111 79#IN7J! B#B'SA'-$8#]| GHUEB> &' (| C@>@! &%! >$#H@>#G! @%! @'H.'8T!'l' G&%=.

@$H@*! 79#! H.'8T! a&G>9! @(G! 9#&:9>! &%! G#I&#G! &(! 4IJKLC<IQCFIM*79#! H#.'al #{@B=.#! %9'a¥
H'>9!>9#1%'-$8#! @ (G!G#%>&(@>&' (! @ GBI (#G! @%!'H.'8T! @88#%%!B#>9'GR!
!

SA45?1Q _@/#$

E'-$8#!5GG$#%%

\

~
~

~
~
~
~

L SHW>&(@>&'(I5GG$H%Y%
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Figure 7-33: Block Memory Access of BTE Function

7-6-3-2 Linear Memory Access
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Figure 7-34 : Linear Memory Access of BTE Function
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7-6-4 BTE Function Explaination

7-6-4-1 Write BTE with ROP
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Figure 7-35 : Write BTE with ROP
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7-6-4-2 Read BTE (Burst Read Like Function)
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Figure 7-37 : Read BTE
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7-6-4-3 Move BTE in Positive Direction with ROP

79#1?'D #IN7J'B'D#%!@!%=#8&I&8!@$#@ 'SP !> @!G&II#$# (> @SH@!''>9#!SS457*179&%!
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Figure 7-38: Move BTE in Position Direction with ROP
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Figure 7-39 : Before BTE Function
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Destination Address
R.Eg [54h][55h][56h][57h]

Figure 7-40 : After BTE Function

7-6-4-4 Move BTE in Negative Direction with ROP
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Figure 7-41 : Move BTE in Negative Direction with ROP
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N

" Source Address

Destination Address

Destination Address

Figure 7-43 : After BTE Function
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7-6-4-5 Transparent Write BTE
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Figure 7-44 : Transparent Write BTE
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Figure 7-46 : After BTE Function
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7-6-4-6 Transparent Move BTE Positive Direction
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7-6-4-7 Pattern Fill with ROP
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Figure 7-49 : Pattern Fill with ROP
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Figure 7-50 : Before BTE Function
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Figure 7-51 : Pattern

Figure 7-52 : After BTE Function
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7-6-4-8 Pattern Fill with Transparency
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Figure 7-53: Pattern Fill with Transparency
!
T9#1%-::#%>#G!=3$"$@BB&(:!%>#=%! @ (G !$#: &YWHH$%(: | @ $#!. &Y>HGIH#.'al @ Yo! $H1# SH#(8#*!
¥ E#S>S&(IGHYN>&(@>&' (. @43 @ (C! @G G$#% %! NN EAKIICWOM1ILCVOMILILC59M1ILCNIM!

24 E#>>&(:IN7J1a&G>9!@(G9#&: 9> INIMIIIIIIIIIIMBAIKLC<9M1ILCSOM1ILCIIM1ILCFIM!
0% E#>>&(:17$@(%=@3$#(8/I<"'$!|IF$'(>1:$-(GI<''$!l ABAIKL+09IMIIL+O9IM1IL+COM!

+*1 <O#BTIETEAIN&>-+IIITHImmnnnnnmnnsmgo#8TI2S & (@. !




RAIO" RA8875

Version 1.6 Character / Graphic TFT LCD Co ntroller

Figure 7-54 : Before BTE Function

Figure 7-55 : Pattern Image

Figure 7-56 : After BTE Function
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7-6-4-9 Color Expansion
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Figure 7-57 : Color Expansion Data Block
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Figure 7-59 : After BTE Function
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Note:
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Figure 7-60 : Color Expansion Data Diagram
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7-6-4-10 Color Expansion with Transparency
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Figure 7-61 : Color Expansion with Transparency
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Figure 7-62 : Color Expansion with Transparency
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7-6-4-11 Move BTE with Color Expansion
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Figure 7-63 : Move BTE with Color Expansion
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Figure 7-64 : Before BTE Function

Figure 7-65 : After BTE Function
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7-6-4-12 Move BTE with Color Expansion and Transparency
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Figure 7-66 : Move BTE with Color Expansion and Transparency
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7-6-4-13 Solid Fill
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Figure 7-67 : Solid Fill

!
T79#1%-::#%>#G!=$"$@BB&(:1%>#=%! @ (G!$#: &Wo#H#$%R{: | @ $#!. &%>#G I H#.'al @ %! $#I#$#(8#R!

P E#>>&(IGHY>&(@>& (1. @43 @ (G! @ CGEAMRATOMLILCVIMLILC59MLILCNIM!
2% E#>>&(:(IN7J1a&G>9!@ (Glo#A&tgsninnni A4JKLC<OMLILCSIMIILCIOMIILCFIOM!
0*! E#>>&(:IN7J'=#$@>&'(!@(G!46A!l-(8>&'E4IKLC)IMINE>LOR3M!m!3<9!




RAIO" RA8875

Version 1.6 Character / Graphic TFT LCD Co ntroller

7-7 Layer Mixed Function
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Table 7-16 : The Function of LTPRO, LTPR1 and BGTR

Reg. NO. Abbreviation Description
Layer Transparency Register 0

B[5] Floating Windows Display Related With BGTR
B[2:0] Layer1/2 Display Mode !
333HR!6(./!_@/#$!)!&%!D&%&H . #!!

33)HR!6(./!_ @/#3$'2!&%!D&Y6&H.#!!!

3)HR!7$@ (%=@$#(>!B'G#!!
3)3HR!_&:9>#(Q'D#%.@/'B'G#!!

)33HRIN".#@ (164!

)3)HRIN".#@(!5WS!!

))3HR!F.'@>&(:1"&(G'a%!!

)))HR!4#%#SD#G!

52h LTPRO

Layer Transparency Register 1

B[7:4] Layer Transparency Setting for Layer 2 |
3333HR!I7'>@.!G&%=.@/"!
333)HR!PJU!G&%=.@/!!

33)3HR!0]O!G&Y%=.@/"

33))HRICJU!IG&%=.@/!

3)33HRN]2!G&%=.@/!!

3)3)HR!0JU!G&%=.@/!!

3))3HR!)]O!G&%=.@/!!

3)))HRNU!IG&%=.@/!!
)333HR!S&%=.@/'G&Y%@H.#!!

B[3:0] Layer Transparency Setting for Layer 1 !
3333HR!I7">@.!G&%=.@/"!
333)HR!PJU!G&%=.@/!!

33)3HR!0]O!G&Y%=.@/"

33))HRICJU!IG&Y%=.@/"!

3)33HRN]2!G&%=.@/!!

3)3)HR!0JU!G&%=.@/!!

3))3HRN)]O!G&%=.@/!!

3)))HRNU!IG&%=.@/!!
)333HR!IS&%=.@/'G&Y@H.#!

Background Color Register for Transparent

53h LTPR1

67h BGTRO B[4:0] Background Color for Transparent Red
68h BGTR1 B[5:0] Background Color for Transparent Green
69h BGTR2 B[4:0] Background Color for Transparent Blue
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7-7-1 Only Layer One is Visible
;I1_7A43INL2R3M! &%! %#>1>'1333HL! (/! _ Bk # a&..| H#! %9'a(! (! >9#! =@ (#.! %8$## (*| A # @ Yo#!
$HI#S$! >'F&:-$#IPQ+U! @%! #{@B=.#* 79&%! |-(8>&'(1&».G&'H#! @%%'8&@>#G! a&>9! _7A4)LOR3M! @(G!
NK74!>19%9'al%&B&. @$!>9#1#1 1#8 R S 1 4#1#$!>' >0 'a&(: #] @ B=.# @%!-$#PQ+V*!

Layer 2

45UUPC - 45 %
45 &

Figure 7-68 : Only Layer One is Visible

Layer 1

45 &

LTPRO B[2:0]= 00h LTPR1 B[3:0] = 04h
BGTRO B[4:0] = 1Fh
BGTR1 B[5:0] = 00h
BGTR2 B[4:0] = 00h |

Figure 7-69 : The Effect of Register LTPR1 and BGTR

7-7-2  Only Layer Two is Visible
;I_7A43INL2R3M!&%!%#>1>"133)HL!' (/! @R 1a&. . \H#1%9'al" (1>9#!1=@ (#.1%8$##(*14#|#$!>'1>9#!
I'.'a&(:1#[@B=.# @%F&:-$#PQP3!*179&%!I-(8>&'(! @.%' 8" HE! @%%'8&@>#G!a&>9!_7A4)LPROM! @(G!
NK74!>'19%9'al%&B&. @$!>9#1#1 1#8 R S 1 4#1#3!1>'>9#I'. ' a&(: #[ @ B=#! @%!-$#PQP)*!

Layer 2

45UUPC L A5UUPC
45 & =

Figure 7-70 : Only Layer Two is Visible
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Layer 2

45UUPC |t M | 45UUPC

LTPRO B[2:0]= 01h LTPR1 B[7:4] = 04h
BGTRO B[4:0] = 00h
BGTR1 B[5:0] = 3Fh
BGTR2 B[4:0] = 00h

Figure 7-71 : The effect of Register LTPR1 and BGTR

7-7-3 Lighten-Overlay Mode
T9#!>3@(N=@$H#(>!B'GH B@TH#%! >4 =&[#.I' ) @& H@BT:$'-(G!8.'$! @%!n>$ @ (%=@$#(8#01! >9@>!
&%1! _&:9>#(QED#$.@/! ?'G#! =$'D&CHIHSI-PEL%-@.! #(9@ (8#B#(>! &B@:#! a9&89! '(#! &B@:#!
$O@G-@../' |@GH%! &(>" @(>#S$! &B@:#*! 794&I(:!" #b-@>&'(! GH#%B8S&H#%! >9#! .&:9>#(Q'D#$.@!/!
>#H89(&b-#!-%6#HG*!

NOHSHILSL: THMI&YI=&[#.1G @ SRUDHGH! a#&:9>&(: | @8> SHEH T %!'(1>0#1%6#>>&(:'1!_7A4)LOR3MH!
(I'>9#$1a'$G 1111 7A4)LOR3IMIGASI @%!3)33H11>0#1a#8:9>& (|| @&YSBHD-@.1>1)]2*179#1!

LSL:ARMILUIIINRS L 1M ] 2L $1: 1 HM !

SH'->I>9#1G&%=.@/!#11#8> = #@ Yo#!$#|#3!>'| >9# 1 #] @B& #MHPQP2*!
!

45 &

Layer 1

Figure 7-72 : The Effect of Light-Overlay
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7-7-4 Transparent Mode

79HI>$@ (%=@$H#(>1B'GHIB@ THY%! > =&[#.!'ll. @/#ONIERA!8".'$! @%!n>$@ (%=@$#(8#01!>9@>!8%1!>9#!
8 'SV @HSI21 11>0#1=8[#.1a&. \H# G&Yo=. @EBHI-(8>&'(18@ (HH#!-Yo#G!>'106#>1>0#1'$#:$'- (G @ (G!
H@8T:$-(G=88>-$#I'D#S$.@/|G&Yo=.@/*| 7T IHINERS&B>-$#18%1a$8>>#(1'(|. @/#%!) @ (GIH@8T:$-(G!
=&8>-$#! &%! a$&>>#(1 '(! .@/HS$! 2*1 5(G! >OH(HS@U=@$H(>! @$H@! ! I'S#:$'-(G! &%! a$&>>H#(! a&>9!
H@8T:$'-(G!8".'$1%#>1H/| $#:8%>#$! NK74*15H'->1 >5081%6=. @/ #]1#8>1 = #@ Yo $SHI#S! > >0 #] @B=#"I!
F&:-$#PQPO*!

|

BGTR Color

4 5 & Layer 1

Figure 7-73 : Effect of Transparent

7-7-5 Boolean OR

_ @43 =&[#! G@>@' @(G! _@/#$! 2! =&[#.! BI@EEI=@B/HG! '(! =@ (#.! %8$#H(! @I>#$! ."&8! n640!
=H$@>&(*!!
|

45&6 ¢ m 45&6

45UUPC 45UUPC

Figure 7-74 : The Effect of Boolean OR

7-7-6  Boolean AND

@49 =&[#.! G@>@' @(G!_@/4S! 2! =&[#.! B@S@=A@HHG! (| =@ (#. %8$##(! @I>#$! ."&8! nN5SWSo!
=HS@>&(*

45&6 ¢ m

B | 45UUPC UUPC

Figure 7-75 : The Effect of Boolean AND
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7-7-7  Floating Window

F.@>&(:1"&(G'a%! B'G#! =$'D&GH%! >H8>1 'l =&8>-$#! &(1 =&8>-$#! XA AZ M1 8'-. Gl U/@>&(:!
a&(G'all-(8>&'(1>'1%9'al @!%=#8&I&8!=@$>! HFEN&B@#!'(|_@/#$!)! G&Y%=.@/!%8$##(*|5H'-> >0#!
G&Y=.@/1H#I1#8>1= # @Yot SHIHS!>' >0H H{ @ B&ASMPQP+*IF.' @>& (& (G'a%! @.%'18"-. G H#1 %6#>1>'1
$#.@>#R>9INK7411a9#(14IKLC29MINE>LCMIEWHIBEHIG @>@'a&>9&(IF. @>&(:1&(G'a%!8'"-. GIH#!
Uott>1 > $#.@>HG! a&>9! NK74* ;>1 &%! %&B&. @RSH>SEIBH |-(8>8& (1! >0#! =&[#.!'Il .@/4$! 2! a&>9!
NK74!8'.'$! @%! n>$@ (%=@$#(8#01!>0@>! &% I @HBSIP 1! >0# =&[#.| a&..| H#! G&Y=. @/#G* 5H'->!
>OH#IG &Y= @/\HI1#8> 1= # @Yot ISHIHS!>'1>OHIH] CFR=-SEP QP P!

|

Y%@:#R!

Y E#>>&(1-=IF. @>&(:1"&(G'a%!E>@BG GSHY % H/ 1Yot >>&(:1$#:&%>HS!
FAE5g53LS39M1FAE5g5)LS)IMLIFAESIS3LS29M1I@(G!FAESI53LS09M*!

!

2 E#>>&(:1-=IF. @>&(:&(G'a%!"&G>9! @ (GFIRH/1%#>>& (1$#: &I>H#$IFA3LSOIMA!!
FA)LSCOMLIFA 3LS+OMI@(G!IFA)LSPOM*!

0| E#>>&(:1-=IF.' @>&(:1"&(G'a%!S&Y%=. @/!5G G$#% %! H/1%ott>>&(:1$# &%>#SIFASg53LSUIMA!
FASg5!)LSVIMLIFASISI3L S59M1I@(GIFASI5I3LSNIM*!
!
O*L:11/-1a@(>!>'1-%#IF. @>&(:1&(G'a%!$#. @>#G!a&>9INK74!1-(8>& (*1 4#BHBHHS!> 1#(@H .#
4JKLC29MIH&>!C1! @(G! %#>!-=INK74! 8" 1$bHE>&(: $#:&%>#$ NK743L+PIMLINK74)L+UIM!
@(GINK742L+VOM*!

Layer 2 i
FWH
4 5 & Layer 1 i
(FWSAXA, FWSAYA) v | TSN SR, ;
- > 7~
A/
FWH
il ;.g‘ -...s' !
Floating Windows

Figure 7-76 : The Effect of Floating Windows

Layer 2

| 45 & 45UUPCE .,
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7-8 Touch Panel Function

79#!'(#189@ ((#.! @(G!)3!H&>%! $#%'.->& (15]S!8'(DHISHB $#! &B= #BH#(>#G!&(145UUPC!I'$|0Qa&$#! 7'-89!
AQ#.! @==.&8@>&'(* 79#! '=#$@>&'(! B#>9'G! @ (G\@<EX(BB('SB@>&'(! =.#@%ot! $HIHS! >'| %HEIRY!

79HSH# @$H >a'| >/=H%!'| 5S<!'=HS@>&(:| B'GHIB! -Y6#$! Yo#. #8>& (R15->'| B'GH!'$!1 2@ (-@.! B'GH*19#(!
%&(:I>HB@(-@.!B'GHLI>0#1>'-8IDH(>! 8@ (| H#I GH>#B>HGIH/ @ (1 HS%0&: (@.'$!>9#! . @:| GH>#8>& ;!

XA .&(:!.@:1%>@>-%Z 11 &>| GH=HEOWY%>#B! 8'(1&:-$@>&'(*| 7. @>#G GH%B$&=>& (%! @$H# #[=. @&(#HG!
@%!I'..'a&(:*!!

|

794$# @$# O %>@>#%! I'$! 45UUPC! >'-89! =@ (#.! 8$RINE. #! %>@>#01! HEHES! 8O#8T&(:! %>@>#01!
n_@>89!g!G@>@!%>@>#0! @ (CBRAEERMNH @>#0*145UUPC!=$'D&GHEPB:EIE S &>11>9@>1&%! @->'!
B'G# @(G! B@(-@.! B'G#*! 5->'| B'G#! $-(%! >9#! '=#$@ %8! @ (G! e-%>&I&#%!8WHD#(> D@.8C@>&'(!
@->B@>&8@../*! 79# B@(-@.! B'G#! &%! =$H#IH#IBHBIBH! -(%>@H.# '$! %=#88@.! @==.48@>& (%*! 79#!
—HS@>&'(18%!8'(>$". #GIH/IB@(-@../*| E' -%#$%! GBE@ (:#! >9# %>@>#! H/! >9#B%#.D#% 1! &> a&..| H# B'$#!
| #[&H #1>9@ (1>9# @->'1B'GH#*!!

|

;‘9#(!>'-89!#D#(>!&%! @B8>&D#1!>9#%# @$#! 2| GHB#8S &M =$' D&GHG!IH/I45UUP@$Ga@$#! & (>#$$-=>%!

B'GH#!'$! %' 1>a@$#! ='..&(:! B'GH#* T@H.#PQ)PY%9'al >0#! H$&#1! 8'(>$.! B#>9'G! I'$! >9#! 45UUPC! >'-89!
=@(#.18'(>$. #$¥!
!

Table 7-17 : Operation Mode and Event Detection for Touch Panel Function

Operation Event o
Mode Detection Description
((GH$S-=>! | N#(I1>'-89HDH(>19@==#(%1!$#@G!>9#!18'$$#%="(G&(:!g1!!8"$C&(@>&'(*
5->'l

AL&(! A'&(I>9#!>"-891DH# (> 11$#@ G >@85#%="(G&(:!g1I'8"$G&(@>&'(*!
E#>! >9#1 '=#S@>&'(! %>@>#! >'| n{I#8TBR! #D#(>0! I'S! 8O#BT&(:! >9#!
>'-89! #D#(>1! a9#(! >'-89! #D#(>! &E#$S-=>! 9@==H#(%1! %#>! >9#! Yo>[@>#! >'l

((G#$$-=>!| n_@>89!g!G@>@0!@(G!n_@>89'G@>@0!I'$!. @>89&(:! >9#!8'$$#%="(G&(:!g1!
8"$G&(@>&'(1!>9#(1 $#@G! >9#! g1 B @%G! %o#>!'=#$@>&' (! %>@>#! ' n; G .#!
%>@>#0!

?20(-@.! A'&(I>9#!>"-891#D#(>1! @ (G!$#@ G 8B %="(G&(:!g1!!18"$G&(@>&'(*!

E#>] >O#! '=#$@>&'(! %o>@>#! >'! n{9#8BR! #D#(>0! I'S! 89#BT&(:! >9#!

>'-89IHDH(>*IA"..&(:1>9#!>"-89IHDH#(>%>@>-% | H#'$#!8' (1&$B & (;1>9#!>'-§9!
#D#(>1! %#>1>0#1 %>@>#!>'In_@>@HER@rn_@>89!'G@>@0!I'$!.@>89&(:!
>O#18'$$#%="(G&(:!g1!'8"$G&(@>& (! $#@G! >9#! gL G@>@! @ (¢! %o#t>!
'=HE@>&'(1%>@>#!>'In; G .#1%>@>#0!

A&(:!
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7-8-1 Touch Panel Operation Mode

7-8-1-1 Auto Mode

5->'IB'G#18%!>9##@%&H#%>1a@/!>' | &B= #BANA@ (#.| @==.&8@>& (* YV $!' (/| (HHGY!> #(@H.#!
>O#B#. @>HG! $#:&%>#$! @(G!45UUPC! ag&.. | #g#B>>801 =@ (#.!-(8>&'(! @(G!. @>89! >9#!>'-89! G @>@!

@->'B@>&8@../* A #@%#!$HESIE'al89@$> @ %! H#.'a*!!

RA8875

Character / Graphic TFT LCD Co ntroller

E7547

J(@H.#7-891A@ (.
X4#:LP39MINPM)Z

|

E#>15->'1?7'G#
XA#:LP)9MIN+m37%

'

J(@H.#TALWT7
X4#:=F39MIN2!ml)¥

<OHBTI,W7IE>@>#
4#:LF)IMIN2mf

4#@G!g1IQ@[&%
4#@G4#LP29M
4#@G4#LPOIM
4#@G4#LPOIM

J[H8->H#IF-(8>&(

A 4

B>0#S$IF-(8>&'(%
<@-9%it1>9¢#!
CHSS-=>

p!

'

<H@S'TAL,WT7E>@>-
XN$&>#14#:LF)OMINZ2m

N S

Figure 7-78 : Auto Mode Flowchart for Touch Panel

Table 7-18 : Related Registers for Auto-Mode of T/P Function

Reg. Bit_ Num Description Reference
7A<43! N&>P! J(@H.#7-891A@ (#.!1-(8>&'(! 4JKLP39M!
N&>+! n5->'Q?'G#o!m!3!
7A<4)! 4JKLP)9M!
N&>2! E#>IG#QH'-(8#!#(@H.#!I'$!5SI7X(>#Z!
7Ag’! N&>LPR3M! 7'-89'A@(#.'\EJKIG@>@!?EN!H/>#! 4JKLP29M!
TAI'! N&>LPR3M! 7'-89IA@(#.!<6?!G@>@!?EN!H/>#! 4JKLPO9M!
N&>LOR2M! 7-89'A@(#.!<6?!G@>@! ENI2H&>!
7Agl_! 4JKLPO9M!
N&>L)R3M|! 7'-89'A@(#.EJKIG@>@! EN!2H&>!

Note : 1;>1&%61%-: #%>H#G!>'1%6#>1>0#! GHQH'-(8#! - (885871 &(! @->'| B'G#* 6$! >0#! (&%# B@/!
8@-%#!>0# B&Y>@TH#le-G:B#(>!'l>'-891#D#(>*!!
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7-8-1-2 Manual Mode

79#1N?@(-@.! 7’G#0! B#@ (%! >9@>! >9#! '=#$@>@¥96! @$#! BQ(-@../!' =H#$S@>HBHI ;(8.-G&(:!

n7'-89! #D#(>! 89#8T&(:0* n_@>89! g! G@>@0! @(G! n_@>89! I! G@>@0* 79#! a9 #! '=#$@>& (%! @
8'B=#>#GIH/%#>>&(:1>9#B'G#1a&>91$#: & UK TRIMZ* 794 @GD@ (> @ #!''-%& (1 ?@(-@.1?'G#!

89! >9#!| H&H&.&>''$! @==.&8@>&'(%*| T9# CRHMIBHHEC @>@! @ (G!B'G#!%a&>89!>&B#!8@ (! H#!
GH#B&GHGIH/I-%6#$*;>1a&...|GHESH@Yo#!>0#='% % &HE. &>/!' | @&.-$#%!1'$I5->'1B'GHI&(1% ' BH#>'-:918 @ Y6#*!!
|

Y(G#$! >9#1 0?@(-@.! ?'GHOL! -%#S$! (HHG%! >' e-YHE D@ &G @>& (1! SBOHDH(>! H/1 8 (>&(-#!

= &(!I>9H %>@>-%! 1! $#:8%>HS KH(HS@../1! @ (1 #(-:9! >&BH#Y%! 1! 8'(>&(-#! @88H#%%&(:! >9# @8>&DE&>/!
>'-8OI#DH#(>! 1$'B! %>@>-%! $#:&%>#$! a&..| H# 8'(I&$B#G! @%! @! D@.&G! >'-89! #DH#(>* T9#! B#>9'G! @..'z
B'$#! . #[&H&.&>/! @ (G!.#%%! B&Y%>@TH!'Ie-%> & GROMBH(H @==.&8@>&'(1!H->1B'$#! 2<Y 1 $#%'-$8#!
a&..|H#!'88-=&#G*!

J(@H.#7-891A@(#
X4#:LP39MINPmM)¥ <OHSTI:WTIE>@>F 3
l A#LF)OMIN2mf
E#>17@(-@.17'G# FR T A 4
: > b IF- (%!
X4#:LP)9IMIN+m)Z E#>106>@>#1>'] n:G #o :>i#@$._l;$:§él p!
n_@>89!9!G@>@q X4#LP)IOMINYGBM33HZ| . (opgg.=>
l X4#:LP)9MIN)i3m)3HZ i
' v
J@H.HTALWT l
24#@GIglIQ@[&%
X4#:=F39MIN2!Im))E N @8>13(-91>&BH] 4#@@6!4?#:|_Qp@ng[)|v| 4
I'SIE>@H& &> 4#@G!4#:LPOIM
l i 4#@G4#LPOIM
E#>1%>@>#1>'! ;
N<O#8T&(:17-891ID#(>0 E#>1%>@>#!>1
X4#:LP)IMIN)i3m3)HZ n_@>89'G@>@o -
. X4#:LP)IMIN)i3m))HZ J[H8->#IF-(8>&'(
| I
e , ] I
1 A .
. I @&>13(-:91>&B#| < H@STALWTIE>@>-Do
6>9#$IF-(8>&( i I'SIE>@H&.&> Xrg&>#14#1 FYOMINZm]Z
| 144 !
1
| !

Figure 7-79 : Manual Mode Flowchart for Touch Panel

Table 7-19 : Related Registers for Manual-Mode of T/P Function

Reg. Bit_Num Description Reference
7A<43! N&>P! J(@H.#17-891A@ (#.11-(8>&'(! 4JKLP39M!
N&>+! n?@(-@.Q?'G#o'm!)!

7A<4)! N&>2! E#>IGHQH'-(8#!1-(8>& (I'SI5SITX(>H#Z! 4JKLP)OM!
N&>L)R3M! ?'GHIE##8>&'(II'SITAI?@(-@.!?'G#

7AQ’! N&>LPR3M! 7'-89'A@ (#.|EJKIG@>@!?EN!H/>#! 4JKLP29M!

TAI'! N&>LPR3M! 7'-89'A@(#.!1<6?!G@>@!?EN!H/>#! 4JKLPO9M!
N&>LOR2M! 7'-891A@(#.1<6?!G@>@!_ENI2H&>!

7Agl ! 4JKLPO9M!
N&>L)R3M 7'-89'A@(#.\EJKIG@>@! _ENI2H&>!

Note: [;I1-%#3$!G'(p>!G'I>9#!%'>a@$#! GHQH'- (8#! 'S D18 D#(>1!1&>18@ (| H#! %#>! @ %! GHQH'-(8#! #(@H.#*16$!
-%#3$!18@ (IG'1>9#!IGHQH'-(8#!H/1%'1>a@$#*! 79#(1>9#!1-(8>&' (18 @ (H#!%#>1 @ %! G &Y @H .#*!
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7-8-2 Touch Event Detection Modes

7'-891 ID#(>! 8@ (! H#t! GH#>#B8>#E B! n;(>#$$-=b2'GHo! '$! nA"..&(:! ?'GHo! >9@>! GH=H#(G! '(! >9#!
%/%>#B18'(1&:-$@>&'(* 79#! GHEBS ('l >9#! n;(>#$$-=>1 7'GHD (GINA'..&(:| ?'GHo! @$H#! #[=. @&#HG!
@%!I'.'a&(:1%H#8>& ' (%*!

!

7-8-2-1 External Interrupt Mode

Y (G#$!>9#1n; (>#$$-=>17'G#0145UUPC!9 @ $Ga@ BBELH# & (X; W7 ZIB-%>IH#18' (#8>#G!8'$$#8>. /!
>'>0#17<Y1&(SHES-=>1&(=->1=& (| LIBHBI@e'$I=$ 8#%60#%| @$H#!. &U>HGI@%!I'.'a%R!

P I(@H.HT-89A@ (#.11-(8>&*IX14IKLP3IMIN&>PIm!)!Z!

25 E#>I=#$@>& (B'GHI'SITAIZ (>$. #$1@%!5->'B'GH'$17@(-@.!B'G#* 4JKLP)IMINE
0l J(@H.#17-89IA@ (#.!;(>#$$-=>*IXI4JKLF39MIN&>+Im!)!Z!!

O* NOH(1&(>HSS-=>1 @Y%HS>% 11>04#! AlesBHIH'S/!|1;EAl @ (G!8IHBTI&I TAI& (SHSS-=>*11
CH I#%1@88'$GE&(:I>' >0 =#$@>&FAIG ' &(:I>HIG@>@!. @>89!I'S!g 11! @[&%*!

+1 A$'BHUI>O#18'$$H#Y="(GE&(:1e'HY!I'SI>O#1>'-89I#DH#(>*!

P*l <#@$'>H&(>H#$$-=>1%>@>- Y HIAKHKIWHNE>2!m!) ! ZI@(G!b-&>!1>9#!;E4!
!

7-8-2-2 Software Polling Mode

Y(G#S$! >0#1 0A'..&(:! 2'GHOL! (' &(>#$S-=>! =&(1 GHGHG! I'S! 8'(#8>&'(*1 T9#! %>@>-%! ! >'-89!
#DH(>18@ (IH#I$SH@G!I$'BIOIB#>9'GY%*_&%>#G!@%!I'.'a%R!
|

P F$'BI>0#1%>@>-%! $#: &YPBEXEEI& > C* 79#1%>@>-%! SIBBI6I0# 0 @ $Ga@$#! G&$#8>./ @ (G!
G'(p>! Gl @ (/' GHQH'-(8#! I'S! &>*1 ;> &%6! Yo-::#%6>H#G! >'I 8'(I&$B! >9#1 #D#(>%! H/! %'1>a@$# G#Q
H'-(8#*!

241 F$'BI 7Agl_X4JKLPOOMZ! H&>! P*! 79#! H&>1 BBI$'B! >0#! 9@$Ga@$#! GE&$HB>./1 >"*1 :>pY%! >O#!
%@B#! @%!E7EAIH&>IC!

0% F$'BI>0#;W7<2X4JKLF)IMIHE>2Z1! >4 Yi@F@DE'S! . & TH >0# 9@ $Ga@$H! &(>#$S-=>*1,-%>1H/!

%'1>a@%$H#!=".. &(:I>H#HHDH(>II&(GH#SS-=>*1]
I

7'1%-Bl-=11=$"$@BB#$!8@ (I89#8T!>9#1%>@>-FH8DIA@ (#.\JD#(>!I$'BI>9#IN&>C IE7TEA!'$!
N&>2V'I1:W7<211>0#IG&II#SH(S#IH#>aBib#! |1>a' B#>9'G%!&Y%!GHI68$&HHGIH#. alR!
|
)1 TO#IN&>CI' I ETEAI$H#] #8>%! >O#18-$$HEB %> @ >-06*1 NO#(1>' -89 #BH(>!'88-$$&(: 1! >OH#IN&>C!
&Y61%#>1>1)*16(1>0#1'>94#$19@ (G1IN&>C! @A B@>&8@../!-=G @>BBI&$9'->!>'-89I#DH#(>!
'88-$$&(:+179&%!B#>9'G!8%!-%-@../-%#GI& (1> B@(-@.|B'G#*!
|
2K TOHINGS2!' 1 WT<2I$#8'$G %! >0#1 7'-89! A@ (b @>-06*1 "O#(1 @' >'-89! #DH#(>! &%!'88-$$&(: 1! >9&%!
H&>!a&..| Hitl %ott>1 >'1 )*I N->1 = #@%#! >@ BEB@SEH H&>2! 'l ;W7<2!la'(p>! H# @->'B@>&8@../!
B.H@SHG! > 3 @I>#$! >'-891 #DH(>! &%) G&U@==#@S$r! &>! (##G! >'| H#! 8 #@SH#GC! H/! =$"$@BBHS*!
-(8>&'(1&%!-%-@../I-%HG | QEH[>HS(@ | &(>HSS-=>IB'GH#*!
|
Note!: 79# H&>C!'ll ETE4! &%! 8'(>$'.. #G! H/! 5S8&$8-&>! G&$#B>./1! '(8#! >O#! 7'-89! A@ (#.! &%!
>'-80#G1!>989%! H&>! a&..| HH# %o#>1>') 5 BOBHDH(>! &%! -(%>@H.#1! &>1 B&:9>! (##G! @! G#Q
H-(8#G!%'.->&'(1 > B@TH#! %-$#! >0#! >'-891 #D#(>! &%! D@.&G* 79#! H&>C! 'l ETE4 &%!'(./!
@8>&D# @>'N?@(-@.!B'GHO* "O#(1%#>>&(:| 4SBT QB'G#1! >9#1>'-891#D#(>! a&....
H# @->'B@>&8@../\89#8THG*I6(./1>0#! D@BBIBDH(>1a&. |8 @-Yo#I>OH&(>HSS-=>*11
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7-8-3 Touch Panel Sampling Time Reference Table

NOH(1-%& (1 > @->'1B'GH'! 7-891A@(#.! | -(8>&' (1! @(G! >9#! >-8HDH#(>!'88-$$&(:1! 45UUPC!
@G@=>%! @! %=#8&I&8! a@&>! >&B#! I'$! g 1! L BEH@! BHHEHE BBH(GHG! >'| % #8>! @! %-&>@H.#! 7]A!
%@B=.&(:!>&B#!>' @D'&G!>9# B&Y6>@ TH!'l| 5S<HB@HAG@Do#! $H4$! >1>0#1 1", 'a&(:!>@H.#! 'S >9#!

5S5<1%@B=.&(:!>&B#*!!

Table 7-20 : Touch Panel Sampling Time Reference Table

Touch Panel Sampling Time - REG[70h] Bit[6:4]
REG[70h] [z:O]SYS—CLK 10M 20M 30M 40M 50M
333H! 333! QQ! QQ! QQ! DQ!
33)H! 333! QQ! QQ! QQ! Q!
3)3H! 333! 333! 333! QQ! QQ!
3)H! 33)! 33)! 333! 333! 333!
)33H! 3)3! 3)3! 33)! 33)! 33)!
)3)H! 3)! 3))! 3)3! 3)3! 3)3!
))3H! )33! )33! 3)! 3)! 3)!
))H! )3)! )3)! )33! )33! 33!

Note : 179#18.'8T!%'-$8#!''5S<!18@ (I(">1#[8##G!)3? c*!
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7-9 KEYSCAN

79#! THIQ%B@(! 8'(>$"..#$! &(! 45UUPC! =$'D&GH#%! @ RBEH@8#! I'S! TH/! @==.&8@>&'(*| 79#! $#.@>#G!
$H:&Y>#$%! ! THIQY%S@ (! I-(8@KH! dE<4XAIKL<39M1! L<)IMZ1! @ESAXAIKL<29M1! L<OIM1L! L<OIMZ**!
79#145UUPCId#/QES@(18'(>$". #$!I#@>-$#%! @$#!:&DH#(IH#.'alR!!
|
PHE-=='$>&(:1a&>9!-=Q>"I0[C!d#/QES@(I?@>$&]!
241A$ $@BB@H.#%#>>& (I 1% @B=.&(:1>&B#%!@(G!%8@ (I$#b-#(8/"1'd#/QES@ (!
0*15Ge-%>@H.#1. (I THQ=$#%%!>&B&(:!
0*12-.>8Q0d#/1&%! @D @&. @HGTHAQ @>>9#1% @ B#>&BHZ!
CH79#1-(8>& (''INd#/1%>$ THI>'la@ THQ-=1>0#1%/%>#Bo!
|
dE<418%!>9#IdIE<EW!I8'(>$'.! @ (G%>@>-%!$#:&%>HS$118>18%!-%#G!>'18'(1&:-$#!>0#!'=>&' (%! 'S d I E<5W1!
%-89! @%!G@>@!%@B=.#!>&B#11%@B=.#18.'8T! I$#b-#(8/!'S. I TH/!-(8>&' (#(@H . #1#>8*1O#( THQ=$#%%!
8%! @8>&D#1! -%#$! 8@ (! Yott(%o#t! &>! 13'BI-=S#NIRAIEBEBW*! 79#! %>@>-%! H&>! Il dE<42X4IKL<)IM!
H&>)i3! a&..! -=G@>#! >0#! (-BHHS!'l! 8-$$#(>! TH/| =SHVSHA -%6#$! 8@ (1 :#>1 >O#! TH#/| 8'GH G&$#8>./! I$'B!
dES4* 7@H.#RQ2)!&%!>9# T#/18'GH B@==&(THIQ=@G! B@PBS! ('$B@.!=$#% %X (>HZ* T TH/18'G#!
a&..|H#1%>'$#G1&(IdESA3i2X4IKL<29i<OIMZIa# (I TH/| @=S#%%H#G*;11&>1a@%! @!.'(:1>&BH =$#% %X (>HZ1!
>OH#(I>O#I TH/18'GH1&%!%9'al @%!!
7@H.RQ22*!
|

Table 7-21 : Key Code Mapping Table (Normal Key)
<'.-B(k!Xd;Wkz

43 1339 [3)9 | 329 | 309( 309

4) )39 N9 )29 |)09 | )O9

4'ak!Xd6eY7kz
42 |239 | 2)9 | 229 | 209| 209

40 J039 | 0)9 | 029 | 009 | 009

Table 7-22 : Key Code Mapping Table (Long Key)
<'.-B(k!Xd;WkZ

a3 | U3g w9 u29 uog UO9

4) V39| V)9] V29| V09| VO9

4'ak!Xd6Y7kz
42 1539 |5)9 | 529 | 509 | 509

40 | N39| N)9| N29| NO09| NO9

Note : nW'$B@.! T#/0! B#@ (%! @! T#/! =$#%%! >9 @#C1 ) £9&' %o @B=.#! >&B#!'l' A5UUPC*! n_'(:! d#/o!
B#@ (%! @! T#/! =$#%%! >9@>! TH##=%! n=$#% VB4 SHBRILEAT! .'(:| >&B#! =#$&'G*| 79@>!&%1! @!n_'(:!
d#/o! B-%>! H#! @! nW'$B@.! d#/0! |&$%0>* ERB#%! >9#/! (##G! >'l H#! %#=@$@>#G! I'S! %'B#!
@==.88@>&'(%*!!
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NOH(I>9#!B-. >&QTH#/!-(8>&'(1&%! @==.&#G 1! >9#!-=IHBHFC! T#/%!G@>@'a&..H# % @D#G! & (! >9#! $#: &% >#$!

dES431!dES4)!@(GIdES42*IW'>#1>9@>!>9#!'$CHITH/ %! % @D & (| &% GH>#EB&(HG!' (I>9#! ='%&>&' (X'$I TH/!
8'GHZI'II>HI TH#/%1!('>1>9# SCHP!' ' TH/ %! HH& ( B Yo#Gri= #@%# I $#I#S!>'>O#!I'. 'a&(: #[@B=#R!!

A$HY606!>0#I THIQB G &(1 >-$('0&)113[33! @ (G! 3[221! =$#9%%6! B-.>&@FHHI# % @BH#! >&BH#1 >0# THIQ8 G|
a&..H#1%@D#G!&(!dES43i2R!
!

dES43!m!3[33!
dES4)!Im!3[22!
dES42!m!3[00!

.79#! H@%&8!I#@>-$#%!"! @H'D# d@QBH>>&(: %! @$#!&(>$'G-8#G! @%!I'..'a%R!
!

Table 7-23
Reg. Bit_ Num Description Reference
N&>!IP! d#/QE8@ (I#(@H.#H&>!
N&>!+! '1d#NI(@H.#H&>!
| — |
dE<4)! N&>!ILCROM! d#/QE8@ (1% @B=.&(:!>&B#%!9 :#>>&(:‘!”KL<39M'
N&>IL2R3M! d#/QE8@ (%8 @ (!1$#b-#(8/'%#>>&(:!
N&>!ILPM d#/QE8@("@T#-=IF-(8>&'(IJ(@H.#|N&>
dE<42! 4JKL<)9M!
N&>!LOR2M! SCIT#HIS&B& ('@ Ge-%>B#(>!
N&>IL)R3NI! 79#!(-BHAS!'' T#/19&>!
dES43!
dES4)! N&>!LPR3M! d#/'8'GHII'SI=$#%NYHGI TH/! 4JKL<29!il<O9M!
dES42!
W74! N&>!0! d#/QE8@(I&(>#$$-=>1#(@H.#! 4JKLF39M!
W7<2! N&>!0! d#/QEB@(!;(GH#S¥E>@>-%H&>! 4JKLF)9M!

J(@H.&(I>9HdHIQES@(I-(8>&' (% 11=$$ @BBHSIB@AII".'a&(:IBH#>9'GY6!>'18OHBT I TH > TH*!

1) Software check method:

2) Hardware check method:

ES@(!XN&>QO!'I;W7<2!14JKLF)9M

Z1

IS1T(al >9#! TH| H#! =$#%%#G! 1$'B! TH##=&(:! 89#8T!>9#!%>@>-%! "Il d#/Q

ST (al>9# TH/IH#=$#%%#G!$' BIH#[>#S(@ .| &(>#$$-=>1%&:(@.!

A #@YH HH @a@$H#!>9@>!a9#(1 THIQ%B @ (1 &(>#$$-= >N (@ HHIR> 071 &%!%#>1 @%!n)0! @ (G TH/I#DH#(>!'!
&(>H$$-=>1 9@==H#(% 1! > &(>#$$-=>! %>@>-%! || d#/QEBDNWKNEZ! &%! @.a@/%! %#>!>'1n)ol! (| B@>>#$!
a9&891B#>9'Gl&%!-%#G11=$"$@BB#$!9@D#!>'18 # @S@HY!>'131 @ I>#3$! $#@ G & (1 >#18'$$#8> | d#/I<'G#1!
SOHSARIHISOHI&(>HSS-=>1a&. IHHI TH=>1>0@>I(1B'SHI&(>HSS-=>18%! - #(H#S@>HG! @: @&(*!!

N#%&GH#%1145UUPC!@..'a%! >9#INd#/Q%>$ TH# a@ TSB! % ##=IB'GHIN/1%#>>& (1> 0#11-(8>&'('(1!
Q! #:@.! THIQU>STH #D#(>! 8@ (! a@T#-=! 45UISFEI6 #4=1 B'GH* 7' %t (%o#! >0 a@T#-=! #D#(>1!
45UUPC!8@ (! @%%#$>1 9@$Ga@$#! &(>#$S-=>!1'$12<Y129&89!8@ (I G'1 % |>a@$#! ="..&(:! IS FI@HUBPC*!
PQ20!.8%>%!>9#$#. @>&DH# I SHEBSSHPEHBESE=>& (II'SISHIHSH(S#*!
|

Table 7-24
Reg. Bit_Num Description Reference
dE<42! N&>IP! J(@H.#!d#/IQE8@ (la@T#Q-=!1-(8>&'(! 4JKL<)9M!
W74l N&>!0! NOTHQ-=I&(>#$$-=>I1#(@H #IH&> 4JKLF39M!
W7<2! N&>O! d#/IQES@(};(>#$$-=>E>@>-%!H&}! 4JKLF)9M!
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79#11.'a89 @$>!'I1$#:8%>H#$1%6#>>&((@HEIH @==.&8@>& (%! @$#!1%9'a(|@%!I'..'a&(:R!
[

! E'l>a@$#!?#>9'G!

E>@%$>

A 4
J(@H.HAHNEB@(XJEZ
X4JKL<3MINPIM!)Z

A

J[H8->H#IF-(8>&(

»
1

v

A 4

<9#8TIAE!%>@>-% <H#@$'dE!%>@>-%
4JKILF)9MINO!m!) X4JKILF)OMINOIm!)Z

A

A#@G!d#/'A$#%%!W-BH#H J(G
4#@G!d#/I<'GH#||
4JK1<291
4JK!<091!
4JK!<09

Figure 7-80 : Key-Scan Flowchart for Software Polling

2* "@%$Ga@$#!?#>9'G!

E>@$> ;

A

J(@H.#!d#/'ES@(IXIEZ
X4JK!IL<39MINP!m!)Z

<9#8T!dE!%>@>-%
X4JKLF)9IMINO!m!f

A 4

J(@H.#dEL,W7!?@%][l
X4JKLF39MINO!m!)Z

6>9HSI;WT7IF-(8>&'(%

4#@G!d#|A$#% %! W-BH#$
» i A#H@G!d#/'\<'GH#
4JKL<29M14JKL<09M14IKL<OPM

J[>*W7 ID#(>

A 4

J[H8->HF-(8>&' (%

A 4

<H#@$!dE!%>@>-%
X4JKLF)9OMINOmfZ

6>9#$!F-(8>&'(%

EAITHSB&(@>&(
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7-10 DMA (Direct Memory Access)

S7?5!1-(8>&'(1=$'D&GH%! @!|@%>#$! B#>9'G! I'SIH#IC @>H]>$@ (%I#S$! B@%%! G@>@! >'1 SS452*1 79#1'(./!
%'-$8#!'l! S?5!|-(8>&'(1 &(1 45UUPC! &%! #[>#$(@.!| U@HE. @ %9]467! &(>HSI@8H#*| T9#S$#! @$#! >a'l T&(G%! !
G@>@! >/=H# GHI&HG! I'S! >0#! S?5! %'-$8#*! 6(#! &%! 8'(>&(--%! B'G#! @(G! >9#! '>O#S$! &%! H.'ST! B'G#*! ;>!
=$'D&GH%! @1 #[&H #1%# #8>& (1I'Sl-%o#$1> | @==./ 79#IGHY%>&(@>& ('!S?5!1-(8>&'(1&%!G 'B&(@>H#G!H/! @8>
a&(G'al &(1 SS45?! @(G! >9#! %=#8&1&8! G @>@! @ Fi@869]467! &%) GH=H#(GHG! H/| <'.'$! SH#=>0! E#>>&(:!
X4JKL)39M! N&>! 0Q2Z* "9#(! S?5! I-(8H&Y%! @8>&D#1! >0#! %=#8&I&8! G@>@! &(! %o#$&@.! F.@%9]467! X$#
F&-$#IPQU2Z! a&..!| HH#! >$@(%I#$$H#G! '(# HA'(8S45?!  H/I 45UUPC! @->'B@>&8@../*! 5I>#$! >9#! S?5!
-(8>&'(1&%! 8'B=#>#G 1! @(I&(>#$$-=>1a&..| HHH@WRHFH 2<Y*I5H'->| > O#IGH>@&.!'=#H$@>&' (1! = #@%#!
SHIHSIS'NI'. A& (1 %H#8>& (%*!

|

20p9333 20p9333
20p933) 20p933)
20p9332 20p9332
20p9330 20p9330

>0#1%=#8&I&81UQHE>IG@>@!&(1%#$&.@ . |F. @HEMEFBLIES!)+QHE>IG@>@ 1&(1%#$8@ .| F.@ %9467

Figure 7-82 : The Specific Data in Serial Flash/ROM

7-10-1 DMA In Continuous Mode

(1 >989%! B'G#11S?5!8'(>$'. #$! $#@G%! G @>@'-HBB! %#$&@.! F. @%9]46?! @ GG$#%%! >9@>! &%! %6#>!H
%'-$8# %>@$>&(! @GGHHI%! $H#.8%>HSXEFBUZ(GI @GGHH%%! 'I! %-$8# %>@$>&(! @GGSH#Y%%!
$H#:8%>HSXEESAZ! 1! S?5! >$@ (%I#$! (-BHHS! $H#: SIPWHABEY %#$%! e-%6>! 06#>1 =1 >0# $@(#! ! @8>&DH!
a8(G'a%!>"1a$8>#1>"1GHY%>&(@>&'(1G&Y=. @/BHB'$/*!

Y%@:#R!

Y E#>>&(:! -=! >0# $@(:#! 'l! @8>&D#! a&(@X4IKLO39IM! i4JKLOPIV@ (G! B#B'$/! a$&>#!
8-$%'$!='06&>&'(X4JKLO+IM!i4IKLOVIMZ!

2% E#>>&(1-=IE#$&@.IF. @ VBRIA&:-$@>&' (X4IKL3CIMZ*!

0% E#>>&(:1-=1S?5!%'-$8#1%>@$GHC G $#%%X4IKLNIIM!i4JKLN29MZ*!

O* E#>>&(:1-=1S?5!>$@ (%1#$!(-BH#SKANOIM1I4IKLN+IM@(G!4IKLNUIMZ*!

C* J(@H.#S?5!%>@%>!@(G!89#8TIBTA/1%&:(@.!H/14IKLNFIMIHE>!3*!

|
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E'-$8#IE#$&@.146?!5GG$#%%

N4

PIC3

SHY>&(@>&'(1S&%=.@/17#B'S/

X<Y4'1lkY4"Z

S?5

iy

58>&DH#IN&(G'a%

Figure 7-83 : DMA Continuous Mode
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7-10-2 DMA In Block Mode

;(1>9&%!B'G#1!-%#$%!8'-.GI$#@G!H.'8T!G@>@! 5B BI($'. #3!$# @ G %! G @>@ 96 B8 #! %0o#$&. @ .!
F.@%9]46?! @ GG$#%%!>9@>!&%!%#>H/| %ESB@BSEH 090! $#: &%>HSXEESLZ!>'1>9#1#(C! @ GG $#%%! |
%'-$8#! %>@3$>&(:!! @GGIH%NY! $#:&Y>HEABESBZEHA(G%! (! >9#! D@.-#%! 'I' H.'8T! a&G>9!
$#:&Y>HEXNNMZ1IH.'8TIO#&: OIGHEXN 42! @ (G %'-$8#!=& 8> -SSR >HIXEANMZ!>'18 @ .8-. @ >#!

H.'8T! @ GG$#%%*! Y%0#$%! e-%>! %#>! -=! >0#! $@KBHI @@ 'a%! >'l a$&>#! >'l GHY>&(@>&'(! G&%=.@!!
B#B'$/*!

P E#S>&(! -=! >0#! S@(#! ! @8>&DH! a&(BX4IKLO3IM! i4IKLOPIM@ (G! B#B'$/! a$&>#!
8-$%'$!='%68&>&(X4JKLO+9M!i4JKLOVIMZ!

24 E#>>&(1-=1%#$8@.IF. @ PHYRE:-$@>&' (X4IKL3CIMZ*!

0 E#>>&(:1-=1S?51%'-$8#1%>@IEEC G$#%%X4IKLNIIM!i4IKLN29MZ*!

O* E#>>&(:1-=1S?51H.'8T1a&@X4IJKLNOIM! @ (G!4IKLNCIMZ*!

C* E#>>&(:1-=1S?5!H.'8TI9#&: 9%4IJKLN+IM!@(G!4IKLNPOMZ*!

+1 E#>>&(1-=1S?51%"-$8#1=&8>-$#& G>9X4IKLNUGMG4IKLNVIMZ*!

P* J(@H.#!S?5!H.'8TIB'G# H/1%#>>&(:14JKLNFOMIH&>!)*!

U J(@H.#1S?5!%>@$>!@(G!89#8T!S?5! AR @ . IH/1%#>>& (1 4JIKLNFIMIHE>!3*!

E'-$8# E#$&@.!46?'5GG$#%% S#Y%>&(@>&'(IS&Y%=.@/1?#B'$/

X<Y4'11<Y4"Z
S7?5
o)(0 :
58>&D#!"&(G'a%
NA4
58>&D#!"&(G'a%

Figure 7-84 : DMA Block Mode
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7-11 PWM

45UUPC! =$'D&G#! >a'l %#>%!"l! =$"$@BB@H.#! AXA-.%#! "&G>9! ?'G-.@>&'(Z*! 79#! AN?! IS#b-#(8/!
@(G!G->/18@('H#!1%#>H/1$#:&%>#$*IN# % &GH% 1| GHBBIABPH!GRYW @H . #G1!1&>18@ (- %#! @ %! ($B@.!'->=->!
%&:(@.*179#1$#. @>&D#!I-(8>&'(1%#>>&(: = #@ Yot | $# 1 FEH AR @ %! H#.'a*!

Table 7-25 : PWM Setting

Reg. Bit_ Num Description Reference
N&>P! | AM?)IF-(8>&'(IJ(@H.#!
A)<4! N&>+! AN)ISEY%@H.#!! 4JKLU59M!
N&>LOR3NI!< '8TIE'-$8#IS&D&GH4@>&'|E#.#8)!
A)S<4! N&>LPR3M| AN?)IS->/1</8 #IE# #8> 4JKLUNOM!
N&>P! | ArP2IF-(8>&'(1J(@H.#!
A2<4! N&>+! AN221S&%@H.#!! 4JKLU<9M!
N&>LOR3NI!< '8TIE'-$8#IS&D&GH4@>&'|E#.#8Y)!
A2S<4! N&>LPR3M! AnD21S->/1</8 #IE# . #8>! 4JKLUSOM!

T9#1>a' | AN?1'->=->00| @SH#! &(CH=H#(GH(>*14#:&%>#$ 4 JKINIM! @ (G!4IKLUSOM! @ $#!-%#G!>'18'(>$".1 >9#!
G->/I"I AN?1'->=->0* 79#! ($B@.! @==.&8@>&'(! &Y8S>"18'(>$".! >9#! _ISIH@8TQ.&:9>I'I' 7TF7I A@ (#.*!
A#@%H#! $#I#$! >' E#8>&Q+! @ (GE:-$#+QOP! 'S GH#>@&.* 79#! I'..'a&{&:-$#!IPQUC! @ [&R:-$#IPQU+!

@SH!I>a'H@B=#%!>"1%9'al>9# AN?I'->=->*]

7A"?

— 7‘!!!!!WH[‘HW! 7_ —"

Example-2:

E/%>#B!<.'8T!m!)3?9c1!

4#:8%>#$IA)<4IN&>LOR3M!mI3ZE3H8T!E'-$8#!m!)3?°c]O!m!2*C?"c
7 pnp MI2C+gX)]2*C? cZ!Im!)32*01z%

44 8%>#$IA)S<4 N&>LPR3M!MAPFO!
7. m1)2UgX)]2*C? cZ!m!C)*22%!
7 mIX2C+Q)2UZ!qIX)]12*C? cZIm!C)*22%
= !

Figure 7-85: Example 1 of PWM_OUT Pulse
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T, ——

7‘!!!!!!!!!!.. !!!k‘m!!!!! 77

1 | (

Example-1:

E/%>#B!<.'8T!m!)3?9c1!

4#:&%>#$IA)<4IN&>LOR3M!IM!I3ZBYHBTIE'-$8#!m!)37°c]2!m!C?"c
7o MI2C+gX)]C?°cZIMIC)*22%

4#:&%>#$!IA)S<4IN&>LPR3M!n¥BFI!
7- mh+gX)]C? cZIml0*2z%!
7_miX2C+Q)+Z!q!X)]!C? cZ!m!OUz%

Figure 7-86 : Example 2 of PWM_OUT Pulse

7-12 Sleep Mode

|

45UUPC! =$'D&GH#%! @! E.##=! 2'G#! 1-(8>&'(1 I'S! ='a#$! %@D&(:! $#b-#%>* 79#! E.##=! B'GH#! %>'=%! >0#!
%/%>#B!'%8&..@>'$1! SS4521! F'(>146?! @(G! &:(‘$HW H[>H$(@.1 %&:(@.) &(I'SGHS! >'I 8' (Yo SDH! ='a#$*I N->!
SOH#I'->=->196>@>-%! 1 AN?1|-(8>&'(18%6>&. . I THH=&(| @Y0!$#: 8> HBIVoH#>>E& (!

|

79#1 GH#D&SBH =$'D&GHY%! >9$##! a@ THQ-=! B#>9(BEHEE(: 1$'B! %.##= B'GH*I 6(# 896! nA#:&%>H$! E#>>&(:!
r@TH#-=01! @(>9$! B#>9'G! &%! n7'-89! A@ (#.! IDA@TH#-=01! @(G! .@>#%>! '(#! &%! NdIIE<SW! ID#(>!
N@TH-=0% NdH&Y>H#S EA>>&(:1 @ TH-=0! &%! >'| b8 HHEH#I-(8>&' (| H/ %o#>>&(:1 H&>)!'11 4JKL3)9M! >'I 3#1
79@>18%11a@T#-=!I-(8>&'(1&%!'=#$S@>HG! H/' O4WITZ89 A@ (#.| ID#(>! " @ T#-=0!&%! @ ('>9#$! B#>9'G!
>'1a@T#-=! 45UUPC! 1$'B! %.##=! B'G#*! 6(# B-%>! %64 H'>9! 4JK! LP39M! H&>PX7A! #(@H.#Z! @ (G! H&>0X7A!
A@TH-=1#(@H HZ!>") H#I'$H A5UUPCI#(>#$%!% #HE48! @ (G!145UUPCla&... |b-&>1$'B!%.##=IB'G# a9&.#!
>'-8OIHDH(>1'88-$$& (I 7' (SHI>0@ &I TAIB@(-@.! B'GH &%!%#>11>9# n"@&>!'$! TAIHDH#(>0! %> @ >#! B-%>! HA
%o#>1 'Sl SO#! n>'-891 #DH(>0! a&..! (! GH>HB>HG* 79#! >98$G! B#>9'G! 'Sl a@T#-=! 1-(8>&'(! &%! -%8&(;! >#!
NA#/%>$T#! ID#(>0* E&B&. @ a&#D&-%! 7TA! a@T#-=1! >9#! #(@H.#! H&>! 1! dJIE<5W! |-(8>&'(! @(G!
N@TH-=11-(8>&'(1%9"-. GIH# %6#>*179#1 dJIE<SWI#(@H . #H&>18%!4IKL<39MIH&>IP! @ (G!dIIE<5W!a@ T#-=!
H(@H #! H&>1 &%! 4JKL<)IM!I H&>! P! A #@ Yot 8 HELSAEH #$&. (1! NE ##=1 B'GHO* 5(/| THI%>ST#!'I!

dJlla&.. %!la@T#-=145UUPCH;>1969'"- GIH#! (>#G >0 @HE5UUPCIb-&>%!1$'BI>0#1% ##=1B'GH#1I>0#I TH/!
>9@>1&%!=$#%%#Ga&. .|(>IH#IS$#8'SGHGIH/145UUPCH!

|

AO#(1a@THQ-=1#DH#(>!'88-$%1! &>1 &% %-: #Y%>HAIS@HE G!'l| >&B#! B-%> HH# a@&>#G! HH#I'$#! @88#%%&(:!
45UUPC*IN#8@-%# @ (1#[>$@! G#.@/! >&BH#! &% ! (HHEHEBEH! >0 %>@H&.&C@>&'(!'l! >9#!'%8&..@>'$! @ (G!
>SOHI&(>HS(@.IA__11>9&%IGH.@/!>&BH!>@ TH#%! @H#NABIISB @ .!'=#S@>&'(*| T $#.@>&DH $H#:8%>H#$!
GHY%8$8=>&'(1&%).&%>#GH#.'a*!

|
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Table 7-26 : Sleep and Wake-up Relative Register Setting

Reg. Bit_ Num Description Reference
Sleep Mode
PWRR! N&>)!  |3IRIW'SB@.!B'G#*! 4JKL3)9M!
)IRIE.##=IB'G#*!

Touch Panel Enable Bit
N&>P! [ 3IR!IS&%@H.#!
)IRIJ(@H.#! |
Touch Panel Wakeup Enable AIKLP3IM:
N&>0! |[3IR!IS&Y@H.#!>9#!7'-89IA@ (#.!a@ T#Q-=!l-(8§>&'(*!
)IRI7'-89'A@ (#.!8@ (la@T#Q-=1>9#1%.##=IB'G#*

Key-Scan Enable Bit(KEY_EN)
KSCR1! N&>P! | )RIJ(@H.#*! 4JKL<39M!
3IRIS&%@H .#*!

Key-Scan Wakeup Function Enable Bit
KSCR2! N&>P! | 3RIJ#/QEB@("@T#-=!1-(8>&'(1&%!G&Y%@H.#*! 4JKL<)9M!

)RIIHQES@ (" @TH#-=!I-(8>&'(1&%H#(@H.#*!

TPCRO!

N#(145UUPCI&(1E.##=B'G#1!>9#1%> @ BH%=->1%&:(@.%! @$#!%9'a! @&H ./R Q2P*!
!

Table 7-27 : The Signals State of Sleep Mode

Signals State
N5;7k! "&:9!
W7K! "&:9!
AN?)LIAN?2! _al
KA;6LCR3M! _‘al
"5L)UR3M! _'al
452\6Jk! _al
457\<Ek11457\"4k1146?\<EKk! K9l
AS57L)CR3M! _al
"EIW<1I'EIW<! "&:9!
A<_d1!SJ! "&:9!
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8. AC/DC Characteristic

8-1 Maximum Absolute Limit

Table 8-1 : Absolute Maximum Ratings

Parameter Symbol Value Unit
" SSA!
E-==/""">@:#4@ (:#XW'>#!0Z! B6E<\"SSA Q3*0"i0*3"! "l
5S<\"SS
E>"s@A4@(H " Q3*0!1>"T"sst3*0! "l
A'a#P!1S&%%&=@>&'(! As! )C3! B/
6=#$@>& (! 7T#B=#$@>-$#'4@ (:#! Tona ! QO31>""1tuUC! ol
E>'$@:# 7T#B=#$@>-$#! = QOC!>'t)2C! o
E'.G#$&(:! 7T#B=#I@>-$#!X)31%#8'(G%1!W'>#!)Z!l g6 _ha ! 2+3! o

Note :

VI79#19-B&G&>/1$#%8&%>@ (B3Il @>'1=@8T @ :#!B@/H#!$#G-8#G ! &II>9#! =@ 8T @:#! &% ! & BB#$%#G! & (!
%'.GHS$*IY %o @'%'. GHS&(:1>#B9(&@HIG #%! ('>194 @ >1%>$#% %! >9# =@ 8T @:#*!

2*111>9#1="a#$!%-==./19@%! @!9&:9! &B=#GC @ (SE@I@D'.> @ :#! G&II#$#(>&@.! 8@ (!'88-$! H#>ar#(!
>SO#I&(=->1@(G!%-==./ID".>@ #%*|7 @ T# @==$ S@E@ a&>9!>9#!="a#$!%-==./!|@(G!>H#!.@/->!
"N>9#1%-==./1.&(#%*!!

0*15..1%-==./ID".>@ :#%! @$#!$#1#S#(8#HG!>'IKWS!m!3"*!

O*1<64J\"'SS « _S6\6Y7 e+ 6E<\"SS!@%#!="a#$!'->=->|@(G!(">IH#!&(8.-G#G*!
!
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8-2 DC Characteristic

Table 8-2 : DC Characteristic Table
Parameter Symbol Min. Typ. Max. Unit Condition

E/%>#B!"' . >@:#X's50Z! 58<S\Sisl 0*3! 0*0! O*+! "l !
<$HI" >@:HX" sguZ! ;jjt:s? )<+ Ut 2*3! "I 562!5[?3&(3%%
5S<IA#I#SH(BHI™ > @ #! 5S<\"4JF QQ! 3):?;5; QQ! "I 562!8.3[2’3;%:.;{
6%8&..@>'$!<.'8T!! Fee< ! QQ! )C! 03! ?°c! " s50!mM!0*0!1"!
A 16->=->1<"8T! EIE\< d )! 2Bi03 3! ?|c! " sso!m!0*0!"!
Input
(=->&9" >@:#! "l 3*U!"ss0 QQ! $so! "l !
(=>! al">@:#! vl KWS! QQ! 3*28% "l !
Output
6->=->I"&:9!"' >@:#! "ol " ssQ3*C QQ! ss0| "l
6->=->1 'al"' >@:#! " ! KWS! QQ! Welt3*O "l
Schmitt-Trigger Input  IXW'>#1)Z!
(=->&9" >@:#! "l 3*P!"ss0 QQ! $so! "l !
(=> al">@:#! vl KWS! QQ! 3*0ds0 "l !
(=->_#@T@:#!

o QQ! QQ t2 5! XW'>#127!
<-$$#(>!)!
(=->1_#@T@:#!

;! QQ! QQ Qp! 5! XW'>#127!
<-$$#(>12! -
6=HS@>&'(I<-$$#(>! ‘ona ! 23! QQ! c3! B5! !
E.##=17'G#! e al QQ! 023! QQ 5! XW'>#127!

!
Note :

PE&:(@.%!4Sk1"Mk1I<EK14ELI4E7TH@$#!&(=->%!"|EBIB&>>Q>$ & :#$*!!

2*1<@%#! 2*IR!"SSA!" 550 M!0*0"1!16%8&..@>'$!<.'8TIm!2C? c1! E/%>#B!<.'8 T!m!23i+3?"c1!
E'-$8#!m!U331IK@>#'m!OU31I"EIW<Im!IOCi+C ¢lti2C ¥
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9. Package

9-1 Pin Assignment

58<\"ss [
4skIw
~MKki4rk 3
<Ek 1

AE O

<U+ [

SN3 1

SN) 1

SN2 ]

KWS =
<64J\"SS 1
"SSA [
SNO 1
SNO[J

SNC @O

SN+ [J

SNP ]

SNU ]

SNV ]

SN)3 3
SN))
SN)2 [
SN)0 [
SN)O [
SN)C =

Q:

)3<

~
w

(%) [0}
§§Q92Q2Q> E%D&+UOONAm
TyYbLbbEbbBL i ooBiBn B LB B 0B

$2<388%22229%000242222%2Y%
O000000000B00000000000000
ﬁc P3 +C +3 cc C
P+
U3
! ™
. RAIO
~ RAS8875L3N
)323Qw
vC S@>#8'G# XI#@$!23)31123>9la##TZ!

2+
2c/

y
w

oC

03

0oC

03

-v
—
—
—
/|| o
—
-
W7k 3

[}
g6

N5;7k

—
|
—
—

4ETK
7JE73
7JE7)
7JET2
"SSA [T

—

AN?)

[ e
Kws [

AN?2

/
/

EFS; 3

EF<

=

EFS6

—
<63 [

—
AE [@O

;<5)

jo0opooooooooodooooonoooOiooa
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SJ

A<_d

"EIW<

"EIW<

KAGBg

KAg

E<_

ES;

ES6

E<Ek

"SSA

KWS
<64J\"SS
d;W3!]IKA;3
d;W)N]IKA;)
d;W2!IKA;2
d;WO!]'KA;0
d;WO!]IKA;O
déY73!'KA63
déY7)!!KAB)
deY72!'KA62
déY70!'KA60
E;FE3

E;FE)

KWS

EF<E3k [

EF<E)k

6E<\"SS

6E<\KWSA
6E<\"SSA

Figure 9-1:

6E<\KWS

<64J\"SS

RA8875 Pin Assignment
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9-2 Package Outline Dimensions

0

~ I _ DIMENSION IN WM | DIMENSION IN [MCH
S¥MBOL
10AREAL0AATLLAARRAAANAAT e A T
- ] 2 1.60 0083
=/ 1 ME
= T | OB s | 005 0.5 |oom 0.006
= i = 2 135 | 140 | 145 |o0s3 [ooss [oo0s7
= | = b 017 [0z | 023 (o007 [ooos [o.o09
= |_ = o 0.09 0.6 | 0004 0.006
= | _________ == & 050 BASIC 0.020 BASIC
= | = o 16.00 BASIC 0830 BASIC
= i == o1 1400 BASIC 0551 BASIC
(== | ==}
= . H AT = E 16.00 BASIC 0A30 BASIC
= W | = Ef 1400 BA3IC 0551 BASIC
= ! N = | ;
\mmﬂmmﬂjﬁwmmm_ L 045 | 060 | 075 |0ms |n.|:|24 ||J.|:|3|J
L1 1.00 REF 0.039 REF
) N Ri 0.08 0003
D paE L ! ! R 0.0% 020 |ooo3 0.00%
T T W i i
e wae J JWTTTIUITIUNU IR, s T I N O
I _-H'_ S N a1 ] ]
L-F)
¢ - B2 11 12 12 1 12 12
83 1 12 13 1 12 13
JEDEL MS-026 (BED)

MOTE : DIMERSIONS "01" AR "E1" DD MOT IMCLUDE MOLD
PROTRUSICON ALLCWABLE PROTRUSICON 0.25mm PER: SIDE
"D AMDET" ARE MAKIMUM PLASTIC BODY SIZE DIMENSIONS

SALE PUNE  |CLUDIMG MOLD

Figure 9-2 : RA8875 Package Outline Dimensions

9-3 Product Number

79#1 8'B=#>#! =$'G-8>! (-BH#$! 'l 45UUPC! &%! n4BUPC_OWo1! 45&6! &%! GHG&S@>#G! >' #(D&S$'(B#(>@.!
=$'>#8>&'(1@(G!W'al45&6!9@%! @.$#@ G/1%> @G=HAIS V6> B#$%!a&>H(D&S' (BH(>@../I$S&H(G./!_#@G!
F$##| GHD&BHY &(1'SGHS!>'| $#G-8#!'$I#.&B&(@>H 9@ c@$G'-%! %-H%>@ (8#%! 8'(> @ &(#G!a&>9&(!>9#! =@8'
4586!:-@$@ (>HH%!>I@>1&>%!=HCHE>IBl a&..|8'(I'SB!>'1>0#! &BE&EAM! J-$'=#@ (Y (&' (B@>#$&@.%!
$#%>$88>&'(%!R!

|

o1 T9HI4#%>$&8>& (' @ c@$G'-%! EX@B8#%!S&$#8>&D#14"EIX2332]VC]I<Z!!

S AH%>$&8>& (1 (IAHSI.-'$"8>@ (%Y [@>#Y%!AF6E!SIAF65!X233+])22]3<Z!
LV A#8%>$@>& (11ID@.-@>& (115->9'$&% GHH/G@ESH & (1< #B&S @.%!4J5< IX)V3P]233+2!!




RAIO"

Version 1.6

RA8875

Character / Graphic TFT LCD Co ntroller

Appendix A. Summary for GENITOPOs Font Supported by RA8875

Table A- 1

" § Supported, w § Not supported

GT21L16T1W supports font

RAB8875
Supported Status

Remarks

)Cg)+!G'>%!KN)200C!I'(>!

)CQ)+!G">%!N;KCIH@%&8!I'(>!

)CQ)+!G">%!,;E323UIH@%&8!I'(>!

79#145UUPCI8@ (I(">1%-=="$>I>9#=@$>&8-.@

511'(>%%!

a9&89! @$#! &..-%>$@>#G! &(1>9#!>@H.#!5Q21!8@-%0#

>O#! G#%&:(&(:! H-:! 1$'B! KIW;76A1! H->! >9
=$'H.#B! 8'-.G! H#! %'.D#G! >9%'-:9! >9#! %'l>a@
B'G&I&B@>&'(la9# (! (##GHG*!

8.%!
B!

)CQ)+IG'>%!Y (&8'GHII'(>IX, @=@ (#%#Z!

CgP!G'>%I5E<;;!I'(>! w! !
PgUIG>%I5E<;;!I'(>! w! !
+0)2!G>%I5E<;;1I'(>! w! !
Ug)+!IG'>%I5E<;;!I'(>! ") !
Ug)+!IG">%!H".GISE<;:!I'(>! ") !
)2IG>%I5E<;;II'(>IX5$8@.Z! w! !
J+HIG'>%ISE<;;I'(>IX5$&@. 2! ") !
Ug)+!G'>%!_@>&(I'(>! ") !
UQ)+IG'>%IKSHATII(>! ") !
UQ)+IG">%I</$&.!I'(>! ") !
)21G">%!Y (&8'GH!I'(>IX_@>&(Z! w! !
)21G'>%!Y (&8'GH#!I'(>IXKSHATZ! w! !
)21G">%1Y (&8'GHII'(>IX</$&.Z! w! !
)+HG'>%!Y (&8'GHI'(>IX_@>&(Z! ") !
)HG'>%!Y (&8'GHII'(>IXKSHHT Z! ") !
)+HG'>%!Y (&8'GHI'(>IX</$&.Z! ") !
)21G>%I5$@H&@!I'(>! w! !
)2!G'>%I5$@HE&@ H[>#(G@H.#1'(>! w! !

)+HG'>%I5$@H&@!I'(>!

)HG'>%I5$@H&@H[>#(G@H.#!1I'(>!

Table A- 2 3 Font code for JIS0208 (RA8875 can not support)

T [ ! " il 5! Al w! WwW! Ad !
3)0C! | 3)+V!| 3)P3! | 3)PO | 323+ | 323P | 30PV | 30)0 | 30)0O!| 0000
Ju! «! ~ ol E! AY S g! 11! h!
000+!| 0+0+!| 0+U3!| OUOP| O30U| O20P| O0OP| OVOC| OVOU! OVOV!
7l ¥I q! ¥ - > Bi! D! g1 T
OVPO! C30+!| C3V0!l| C)CV | C22V | COUO| C++3 | CPC+| CUOP! CUU)!
®! é! ! %3 [ 8! d! N! at |1+
CV+V| +202!| +U20!| +V)0 | +V+2 | PV+P| U30C| U)CP | UO3+! UC30!
-1 [ ! " 41

| | | | |
UC+C| UC+V| UCP3| UCPO| UCPV| ' ' ' '
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Table A- 3

RA8875
GT30L24M1Z supports font Supported Status Remarks

20g20!G'>%!KN)U303IH@%&8!|(>! ) !

)2g20!G">%!KN20)21#[>#(%&'(!I'(>! ") !

)2g201G'>%ISE<;;!I'(>! ") !

20!G'>%!5E<;;II'(>!IX5$&@.Z! "l !

20!IG>%I5E<;;!II'(>! " I

X7&B#%'W#al4d'B@(Z!
!
!
Table A- 4
RA8875
GT30L32S4W supports font Supported Status Remarks
))9)2!G">%!KN20)2!H@%&8!I'(>! w! !

)Cg)+!G'>%IKN20)2!H@%&8!I'(> "I !

v

20g20!G">%!KN20)2!H@%&8!I'(>! ") !

02902!G'>%!KN20)2!H@%&8!I'(x! "l !

+0)2!G">%!IKN20)21#[>#(%&'(II'(>! w! !

Ug)+!G">%!KN20)21#[>#(%&'(!I'(>! ") !

Ug)+!G'>%!KN20)2!1%=#8&@.!I'(:{! ") !

)2g20!G">%!KN20)21#[>#(%&'(!I'(>! ") !

)+g02!G'>%!KN20)2H#[>#(%& (!I'(>! ") !

CgP!G'>%I5E<;;!I'(>! w! !
PgUIG>%I5E<;;!I'(>! w! !
+0)2!G">%I5E<;;!I'(>! w! !

Ug)+!IG'>%I5E<;;!I'(>! ") !

)2g201G'>%ISE<;;!I'(>! ") !

)+g02!G'>%I5E<;:1I'(>! ") !

)21G'>%I5E<:II'(>IX5$8@.2! w! !
)21G>%ISE<;;II'(>!! ! |
X7&B#%!W#al4'B@(Z! ' '

)+HG>%I5E<;; II'(>IX5$8@.2Z! ) !

)HIG>%I5E<;; ' (>!

”| I
IX7&B#%!W#al4d'B@(Z! ' '

20!G'>%!5E<;;!I'(>!X5%&@.2Z! "l !

201G">%I5E<;;II'(>11

”' I
X7&B#%!'W#al4d'B@(Z! ' '

02!G">%!5E<;;!II'(>!IX5%&@.Z! "l !

02IG>%I5E<;;II'(>!!

”' I
X7&B#%!'W#al4d'B@(Z! ) )




RAIO" RA8875

Version 1.6 Character / Graphic TFT LCD Co ntroller
Table A-5
GT30L16U2W supports font Suppsrf‘e?c?;?atus Remarks
))9)2!G">%!Y(&8'G#!I'(>! w! !
)C)+!G'>%!Y(&8'G#!I'(>! "l !
Ug)+!G'>%!E=#8&@.!I'(>! "l !
CgP!G">%I5E<;;!I'(>! w! !
PgUIG">%!5E<;;!I'(>! w! !
+0)2!G">%I5E<;;!II'(>! w! !
Ug)+!G>%!5E<;;!I'(>! 7l !
)2!G'>%I5E<;;!I'(>IX5%&8@. 2! w! !
)2!G'>%!5E<;;1'(>! wi |
X7&B#%!'W#al4'B@(Z!
)+IG'>%I5E<;;!I'(>IX5$&8@.2! "l !

)+HIG>%I5E<;;I'(>!

IX7&B#%!W#al4'B@(Z! i :
Ug)+!G>%!_@>&(I'(>! ") !
UQ)+IG'>%IKS#ATII(>! ") !
UQ)+IG">%I</$&.!1I'(>! ") !
)21G'>%!_@>&(!I'(>IX5$8@.Z w! !
)21G'>%IKSHATII'(>IX5$&@.2Z! w! !
)21G">%!</$&.!I'(>IX5$&@.Z! w! !
)21G'>%I5$@H&@!I'(>!X5$&@.Z! w! !
)21G>%I5$@HE&@ H[>#(G@H #!I(>! ! |
X5$&@.Z!
)+G>%!_ @>&(1I'(>IX5$8@.Z ") !
)HG>%IKSHATII(>IX5$&@.2Z! ") !
)HG'>%!</$&.!I'(>IX5$&@.Z! ") !
)+HG>%I5$@HE@!I'(>IX5$&@).Z! d !
)+HG>%!I5$@H&@H[>#(G@H.#'(>! " |
X5$&@.Z! '
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Version 1.6 Character / Graphic TFT LCD Co ntroller
Table A- 6

GT30L24T3Y supports font Suppsrf‘e?c?;?atus Remarks
))9)2!G">%!KN20)2!H@%&8!I'(>! w! !
)CQg)+!G'>%!KN20)2IH@%&8!I'(> "l !
20g20!G">%!KN20)2'H@%&8!I' (P! "l !
))9)2!G'>%!KN)200C!H@%&S8!I'(>! w! !
)Cg)+!G'>%!KN)200C!H@%&8!I'(p! "l !
20g20!G">%!KN)200C!H@%&38!|'(>! "l !
))9)2!G">%!N;KC!H@%&8!'(>! w! !
)Cg)+!G'>%!N;KCH@%&8!I'(>! "l !
20g20!G">%!N;KC!H@%&8!I'(3! "l !
))9)2!G">%!Y(&8'G#!I'(>! w! !
)Cg)+!G'>%!Y(&8'GH#!I'(>! "l !
20g20!G"™>%!Y(&8'G#!I'(>! "l !
CgP!G">%I5E<;;!I'(>! w! !
PgUIG>%I5E<;;II'(>! w! !
+0)2!G">%I5E<;;!I'(>! w! !
Ug)+!G'>%!5E<;;!I'(>! "l !
)2!G'>%I5E<;;!I'(>IX5%&8@.2! w! !
)+IG>%I5E<;;!I'(>IX5$&@.2! "l !
20!G">%I5E<;;!I'(>IX5$&@.Z! "l !
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