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1. Description 
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�‹ ! O!E#>%!'I!A$':$@BB@H.#!KA6!@(G!@!I&[#G!

KA6g*!
�‹ ! C!E#>%!'I!A$':$@BB@H.#!KA;!@(G!@!I&[#G!KA;g!
�‹ ! <.'8T!E'-$8#!R!JBH#GG#G!<$/%>@.!6%8&..@>'$!

<&$8-&>!a&>9!A$':$@BB@H.#!A__*!
�‹ ! 6=#$@>&'(!"'.>@:#R!0*3"i0*+"*!
�‹ ! A@8T@:#R!_jFAQ)33=&(*!

!
!
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3. Block Diagram 

3-1 Block Diagram 

?AY!;]F!
N.'8T

4#:&%>#$!
N.'8T

2SQN7J!
J(:&(#

SS45?

E8$'..
J(:&(#

K#'B#>$&8!
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J(:&(#

4E7k7JE7L2R3M
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4Sk]JWk
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EFS;
EFS6
EF<E3k
EF<E)k

E#$&@.!
F.@%9]46?!

;F

gA
gW
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lW
5S<\"4JF

O!a&$#%
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<'(>$'..#$

5S<

4JEJ7
<'(>$'.

g;
g6

6E<

F6W7
J(:&(#

K#(#$&8
7F7!

G$&D#$!;]F
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`ElW<
"ElW<
A<_d
SJ

d6Y7!L0R3M]!KA6!L0R3M
d;W!LOR3M]!KA;!LOR3M

KA6g
KA;g

dJlE<5W
<'(>$'..#$

A__

;2<]EA;

E<_
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E;FE3
E;FE)
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N.'8T
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J(:&(#
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;F

gA
gW
lA
lW
5S<\"4JF

O!a&$#%
7'-89!A@(#.
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5S<
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<'(>$'.

g;
g6

6E<

F6W7
J(:&(#

K#(#$&8
7F7!

G$&D#$!;]F
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`ElW<
"ElW<
A<_d
SJ

d6Y7!L0R3M]!KA6!L0R3M
d;W!LOR3M]!KA;!LOR3M

KA6g
KA;g

dJlE<5W
<'(>$'..#$

A__

;2<]EA;

E<_
ES;
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E;FE3
E;FE)

;;<5L)R3M

<K46?

A@>>#$(]
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A^?
A^?)
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!

Figure  3-1 : RA8875 Block Diagram 

!

3-2 System Block Diagram 

45UUPC

7F7!_<S!
?'G-.#

A^?

U])+!H&>%
?AY

O!a&$#%!
7'-89!
A@(#.

EA;
];2<

E#$&@.
F.@%9

dJlA5S
]KA;6

45UUPC

7F7!_<S!
?'G-.#

A^?

U])+!H&>%
?AY

O!a&$#%!
7'-89!
A@(#.

EA;
];2<

E#$&@.
F.@%9

dJlA5S
]KA;6

!

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

4-1 MCU Interface 

Pin Name I/O Pin Description 

DB[15:0] ;6!

Data Bus !
79#%#!@$#!G@>@!H-%!I'$!G@>@!>$@(%I#$!H#>a##(!?<Y!@(G!45UUPC*!!
^9#(!%#>>&(:!$#:&%>#$!(-BH#$!@(G!$#:&%>#$!G@>@1!SNLPR3M!&%!-%#G*!
^9#(!a$&>&(:!G@>@!>'!G&%=.@/!45?1!SNL)CR3M!&%! -%#G!@88'$G&(:!>'!G@>@!
H-%!B'G#!%#>>&(:*!SNL)CRUM!a&..!H#!&(=->!@(G!%9'-.G!H#!=-..Q.'a! '$!=-..Q
9&:9!a9#(!UQH&>!G@>@!H-%!B'G#!&%!-%#G*!

RD# 
(EN) 

;!

Enable/Read Enable 
^9#(!?<Y!&(>#$I@8#!X;]FZ!&%!U3U3!%#$&#%1!>9&%!=&(!&%!-%#G!@%!4Sk!%&:(@.!
XS@>@!4#@GZ!1!@8>&D#!.'a*!
^9#(!?<Y! ;]F!&%!+U33!%#$&#%1!>9&%! =&(! &%! -%#G! @%! JW! %&:(@.! XJ(@H.#Z1!
@8>&D#!9&:9*!

WR# 
(RW#) 

;!

Write/Read-Write 
^9#(! ?<Y! ;]F! &%! U3U3! %#$&#%1! >9&%! =&(! &%! -%#G! @%! ^4k! %&:(@.! XG@>@!
a$&>#Z!1!@8>&D#!.'a*!
^9#(! ?<Y! ;]F! &%! +U33! %#$&#%1! >9&%! =&(! &%! -%#G! @%! 4^k! %&:(@.! XG@>@!
$#@G]a$&>#!8'(>$'.Z!*!58>&D#!9&:9!I'$!$#@G!@(G!@8>&D#!.'a!I'$!a$&>#*!

CS# ;! Chip Select Input 
_'a!@8>&D#!89&=!%#.#8>!=&(*!

RS ;!

Command / Data Select Input 
79#!=&(!&%!-%#G!>'!%#.#8>!8'BB@(G]G@>@!8/8.#*!4E!m!31!G@>@!4#@G]^$&>#!
8/8.#!&%!%#.#8>#G*!4E!m!)1!%>@>-%!$#@G]8'BB@(G!a$&>#!8/8.#!&%!%#.#8>#G*!!
;(!U3U3!&(>#$I@8#1!-%-@../!&>!8'((#8>%!>'!n53o!@GG$#%%!=&(*!!

RS WR# Access Cycle 
3! 3! S@>@!^$&>#!
3! )! S@>@!4#@G!
)! 3! <?S! ^$&>#!
)! )! E>@>-%!4#@G!!

C86 ;!
MCU Interface Select 
3R!U3U3!&(>#$I@8#!&%!%#.#8>#G!
)R!+U33!&(>#$I@8#!&%!%#.#8>#G!

PS ;!

Parallel /Serial I/F Select Input 
3R!A@$@..#.!U3U3]+U33!;]F!%#.#8>!
)R!E#$&@.!0]OQa&$#!EA;!'$!;;<!;]F!%#.#8>*!

AE! &(=->! &%! -%#G! >'! %#.#8>! >9#! @8>&D#! ?<Y! &(>#$I@8#1! &>! B-%>! H#! %#>!
8'$$#8>./!H#I'$#!>9#!8'BB@(G!]G@>@!8/8.#!@%%#$>&(:*!^#!@.%'!$#8'BB#(G
>9@>!DB[15:0] 1 RD#(EN)!1!WR#(RW#)!1CS#!@(G!RS!=&(!>&#!>'!.'a!'$!9&:9
a9#(!-%&(:!%#$&@.!;]F*!

INT# 6! Interrupt Signal Output  
79#!&(>#$$-=>!'->=->!I'$!?<Y!>'!&(G&8@>#!>9#!%>@>-%!'I!45UUPC*!

WAIT# 6!

Wait Signal Output  
79&%! &%! @! ^5;7k! '->=->! >'! &(G&8@>#! >9#! 45UUPC! &%! &(! H-%/! %>@>#*! 79#!
45UUPC!8@(p>!@88#%%!?<Y!8/8.#!a9#(!^5;7k!=&(!&%!@8>&D#*! ;>!&%!@8>&D#!
.'a!@(G!8'-.G!H#!-%#G!I'$!?<Y!>'!='..!H-%/!%>@>-%!H/!8'((#8>&(:!&>!>'!;]6!
='$>*!!

!
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4-2 Serial MCU Interface 

Pin Name I/O Pin Description 

SCL ;! SPI Clock 
0Qa&$#1!OQa&$#!E#$&@.!'$!;;<!;]F!8.'8T*!;I!('!-%#1!=.#@%#!8'((#8>!&>!>'!"SSA*!

SDI ;]6!

IIC data /4-wire SPI Data Input 
OQa&$#!EA;!;]FR!S@>@!&(=->!I'$!%#$&@.!;]F*!!
0Qa&$#!EA;!;]FR!W<1!=.#@%#!8'((#8>!&>!>'!"SSA*!
;;<!;]FR!N&QG&$#8>&'(!G@>@!I'$!%#$&@.!;]F!
;I!('!-%#1!=.#@%#!8'((#8>!&>!>'!"SSA*!

SDO ;]6!

3-wire SPI Data /4-wire SPI Data Output 
OQa&$#!EA;!;]FR!S@>@!'->=->!I'$!%#$&@.!;]F*!
0Qa&$#!EA;!;]FR!N&QG&$#8>&'(!G@>@!I'$!%#$&@.!;]F!!
;;<!;]FR!W<1!&I!('!-%#1!=.#@%#!T##=!I.'@>&(:*!
;I!('!-%#1!=.#@%#!T##=!I.'@>&(:*!!

SCS# ;!

SPI Chip Select  
<9&=!%#.#8>!=&(!I'$!0Qa&$#!'$!OQa&$#!%#$&@.!;]F*!
;;<!;]F!R!W<1!=.#@%#!8'((#8>!&>!>'!"SSA*!
;I!('!-%#1!=.#@%#!8'((#8>!&>!>'!"SSA*!

IICA[1:0] ;! IIC I/F: IIC Address Select. 
Other I/F: W<1!=.#@%#!G'(p>!T##=!I.'@>&(:* 

SIFS[1:0] ;!

Serial Interface Selection 
33!R!W<*!
3)!R!0Q^&$#!EA;!
)3!R!OQ^&$#!EA;!!
))!R!;;<!
;I!%#$&@.!;]F!&%!('!-%#1!=.#@%#!8'((#8>!>9#B!>'!33* 

!

4-3 LCD Panel Interface 

Pin Name I/O Pin Description 

PDAT[15:0] 6!

LCD Panel Data Bus 
7F7! _<S! G@>@! H-%! '->=->! I'$! %'-$8#! G$&D#$*! 45UUPC! %-=='$>%! 2C+]+Od!
8'.'$!G#=>9!H/!$#:&%>#$!X4JKL)39MZ1!-%#$!8@(!8'((#8>!8'$$#%='(G&(:!4KN!
H-%!I'$!G&II#$#(>!%#>>&(:*!F'$!-(-%#G!=&(!=.#@%#!T##=%!&>!I.'@>&(:*!

Color Depth Red ! Green! Blue 
2C+! AS57L)CR)OM! AS57L)3RUM! AS57LOR0M!
+Od! AS57L)CR))M! AS57L)3RCM! AS57LOR3M!!

HSYNC 6! HSYNC Pulse 
K#(#$&8!7F7!&(>#$I@8#!%&:(@.*!

VSYNC 6! VSYNC Pulse 
K#(#$&8!7F7!&(>#$I@8#!%&:(@.*!

PCLK 6! Pixel Clock 
K#(#$&8!7F7!&(>#$I@8#!%&:(@.*!

DE 6! Data Enable 
K#(#$&8!7F7!&(>#$I@8#!%&:(@.* 

!
!
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4-4 Serial Flash/ROM Interface 

Pin Name I/O Pin Description 

SFCL 6! External Serial Flash/ROM Clock 
E#$&@.!F.@%9]46?!EA;!;]F!8.'8T*!

SFDI/SIO0 ;]6!

External Flash/ROM SPI Data Input 
E&(:.#!B'G#R!S@>@!&(=->!'I!%#$&@.!F.@%9]46?!EA;!;]F*!F'$!45UUPC1!&>!&%!
'->=->!XS#I@-.>Z*!!
S-@.!B'G#R!79#!%&:(@.!&%!-%#G!@%!H&QG&$#8>&'(!G@>@!k3XE;63Z*!

SFDO/SIO1 ;]6!

External Flash/ROM SPI Data Output 
E&(:.#!B'G#R!S@>@!'->=->!'I!%#$&@.!F.@%9]46?!EA;!;]F*!F'$!45UUPC1!&>!&%!
&(=->!XS#I@-.>Z*!!
S-@.!B'G#R!79#!%&:(@.!&%!-%#G!@%!H&QG&$#8>&'(!G@>@!k)XE;6)Z*!

SFCS0# 6! External Flash/ROM SPI Chip Select 0 
<9&=!%#.#8>!=&(!I'$!%#$&@.!F.@%9]46?!EA;!;]F!k3*!

SFCS1# 6! External Flash/ROM SPI Chip Select 1 
<9&=!%#.#8>!=&(!I'$!%#$&@.!F.@%9]46?!EA;!;]F!k)*!

!

4-5 Touch Interface 

Pin Name I/O Pin Description 

YN 5! YN Signal for Touch Panel 
OQa&$#!7A!lW!<'(>$'.!E&:(@.*!

YP 5! YP Signal for Touch Panel 
OQa&$#!7A!lA!<'(>$'.!E&:(@.*!

XN 5! XN Signal for Touch Panel !
OQa&$#!7A!gW!<'(>$'.!E&:(@.*!!

XP 5! XP Signal for Touch Panel 
OQa&$#!7A!gA!<'(>$'.!E&:(@.*!

ADC_VREF 5!
TP ADC Reference Voltage 
79&%! =&(! &%! >9#! $#I#$#(8#! D'.>@:#! I'$! 5S<! @%! 3*Cq"SS*! 79#! $#I#$#(8#!
D'.>@:#!8'-.G!H#!:#(#$@>#G!H/!45UUPC!XG#I@-.>Z!'$!I$'B!#[>#$(@.!8&$8-&>*!

!

4-6 KEYSCAN Interface 

Pin Name I/O Pin Description 

KOUT[3:0]/ 

(GPO[3:0]) 
6!

Keypad Strobe Line or GPOs (General Purpose Output) 
d#/=@G!B@>$&[!%>$'H#!.&(#%!'->=->%!a&>9!'=#(QG$@&(*!XS#I@-.>Z*!!
79#/!8'-.G!H#!=$':$@BB#G!@%!KA6%!H/!$#:&%>#$!%#>>&(:1!&I!G'(p>!-%#1!
=.#@%#!T##=!I.'@>&(:*!

KIN[4:0]/ 

(GPI[4:0]) 
;!

Keypad Data Line or GPIs (General Purpose Input) 
d#/=@G!G@>@!&(=->%!XS#I@-.>Z1!=.#@%#!@GG!=-..Q-=!$#%&%>#$*!!
79#/!8'-.G!!H#!=$':$@BB#G!@%!KA;%!H/!$#:&%>#$!%#>>&(:1!&I!G'(p>!-%#1!
=.#@%#!8'((#8>!&>!>'!KWS*!

GPOX 6! Extra GPO (General Purpose Output) 
5GG&>&'(@.!KA6!%&:(@.1!&I!G'(p>!-%#1!=.#@%#!T##=!I.'@>&(:*!

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

Pin Name I/O Pin Description 

PWM1 6! A^?!%&:(@.!'->=->!)!

PWM2 6! A^?!%&:(@.!'->=->!2!

!

4-8 Clock and Power Interface 

Pin Name I/O Pin Description 

XI ;!
Crystal Input Pin 
;(=->! =&(! I'$! &(>#$(@.! 8$/%>@.! 8&$8-&>*! ;>! %9'-.G! H#! 8'((#8>#G! >'! #[>#$(@.!
8$/%>@.!8&$8-&>*!79@>!a&..!:#(#$@>#!>9#!%/%>#B!8.'8T!I'$!45UUPC*!

XO 6!
Crystal Output Pin 
6->=->!=&(! I'$!&(>#$(@.!8$/%>@.!8&$8-&>*! ;>!%9'-.G!H#!8'((#8>#G!>'!#[>#$(@.!
8$/%>@.!8&$8-&>*!79@>!a&..!:#(#$@>#!>9#!%/%>#B!8.'8T!I'$!45UUPC*!

RST# ;!

Reset Signal Input  
79&%!@8>&D#Q.'a!&(=->!=#$I'$B%!@!9@$Ga@$#!$#%#>! '(!>9#!45UUPC*! ;>!&%!@!
E89B&>>Q>$&::#$! &(=->! a&>9! =-..Q-=! $#%&%>'$! I'$! #(9@(8#G! ('&%#! &BB-(&>/r!
9'a#D#$1!&>!B-%>!#(%-$#!>9@>!&>!&%!('>!>$&::#$#G!&I!>9#!%-==./!D'.>@:#!&%!>''!
.'a*!

TEST[2:0] ;! Test Mode Input 
F'$!89&=!>#%>!I-(8>&'(1!%9'-.G!H#!8'((#8>#G!>'!KWS!I'$!('$B@.!'=#$@>&'(*

VDDP A! IO VDD 
0*0"!;6!='a#$!&(=->*!

CORE_VDD A! CORE VDD 
)*U!"!<'$#!='a#$!&(=->*!!

LDO_OUT A!
LDO VDD Output 
)*U"!='a#$!:#(#$@>#G!H/!&(>#$(@.!_S6*!;>!B-%>!8'((#8>!H/=@%%!
8@=@8&>&#%!>'!=$#D#(>!='a#$!('&%#* 

LDO_GND A! LDO GND 
K$'-(G!%&:(@.!I'$!&(>#$(@.!_S6*! 

OSC_VDDP A! OSC IO VDD 
79#!%#=@$@>#G!6E<!0*0"!;6!='a#$*!

OSC_VDD A!
OSC VDD 
6E<!)*U!"!='a#$!'->=->*!;>!&%!-%#G!H/!6E<!8'$#*!;>!&%!%-::#%>#G!>'!
8'((#8>!>9#!H/=@%%!8@=@8&>'$!(#@$H/!>9#!=@G*!

OSC_GNDP A! OSC IO GND 
79#!%#=@$@>#G!6E<!;6!:$'-(G!%&:(@.*!

OSC_GND A! OSC GND 
6E<!:$'-(G!%&:(@.!@(G!@$#!&(>#$(@../!8'((#8>#G!>'!6E<\KWSA*!

ADC_VDD A! ADC VDD 
5S<!0*0"!='a#$!%&:(@.*!

ADC_GND A! ADC GND 
5S<!:$'-(G!%&:(@.!

GND A! GND 
;6!<#..]<'$#!:$'-(G!%&:(@.!

!
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5. Register 

79#$#!@$#!O!>/=#%!'I!8/8.#%!-%#G!&(!?<Y!&(>#$I@8#!'I!45UUPC1!=.#@%#!$#I#$!>'!7@H.#! CQ)!I'$!G#>@&.*!79#!
=$':$@BB&(:! '$! $#@G&(:! 'I! >9#! $#:&%>#$%! &(! 45UUPC! &%! 8'B='%#G! H/! >9#! 8/8.#%*! 45UUPC! &(8.-G#%! @!
%>@>-%! $#:&%>#$! @(G! >#(%! 'I! &(%>$-8>&'(! $#:&%>#$%*! 79#! %>@>-%! $#:&%>#$! &%! $#@G! '(./! @(G! 8@(! H#! $#@G! H/!
nE>@>-%! 4#@Go! 8/8.#*! 79#! &(%>$-8>&'(! $#:&%>#$%1! >9@>! &%! -%#G! >'!=$':$@B! @.B'%>! I-(8>&'(%1! 8@(! H#!
=$':$@BB#G!H/!n<'BB@(G!^$&>#o!8/8.#!@(G!nS@>@!^$&>#o!8/8.#*!79#!n<'BB@(G!^$&>#o!8/8.#!%#>%!>9#!
$#:&%>#$!(-BH#$!>'!=$':$@B1!@(G!>9#!nS@>@!^$&>#o!8/8.#!%#>!>9#!G@>@!'I!>9#!$#:&%>#$*!^9#(!$#@G&(:!>9#!
%=#8&I&8!&(%>$-8>&'(!$#:&%>#$%1!?<Y!@%%#$>%!@!nS@>@!$#@Go!8/8.#!I'..'a&(:!>9#!n<'BB@(G!^$&>#!8/8.#o*!79#!
n<'BB@(G!^$&>#o!8/8.#!%#>%!>9#!$#:&%>#$!(-BH#$!>'!=$':$@B1!@(G!>9#!nS@>@!4#@Go!8/8.#!$#@G!>9#!G@>@!'I!
>9#! $#:&%>#$*! 79#! &(%>$-8>&'(! $#:&%>#$%! @$#! 8.@%%&I&#G! >'! )C! 8@>#:'$&#%! @%!7@H.#! CQ21! B'%>! 'I! a9&89! @$#!
$#@G@H.#]a$&>@H.#*!5..!'I!>9#!$#:&%>#$%!a&..!H#!&..-%>$@>#G!&(!>9#!I'..'a&(:!%#8>&'(%*!!

!

Table  5-1 : MCU Cycle Type 

Cycle Type  RW# RS Description 

<'BB@(G!^$&>#! 3! )! 4#:&%>#$!(-BH#$!a$&>#!8/8.#!

E>@>-%!4#@G! )! )! E>@>-%!$#@G!8/8.#!

S@>@!^$&>#! 3! 3! <'$$#%='(G&(:!4#:&%>#$!G@>@]?#B'$/!G@>@!a$&>#!
8/8.#!I'..'a&(:!>9#!<'BB@(G!^$&>#!8/8.#*!

S@>@!4#@G! )! 3! <'$$#%='(G&(:!4#:&%>#$!G@>@]?#B'$/!G@>@!$#@G!8/8.#!
I'..'a&(:!>9#!<'BB@(G!^$&>#!8/8.#*!

!

Table  5-2 : The Categories of the Instruction Registers 

No. Command Registers  Address 

)! E/%>#B!@(G!<'(I&:-$@>&'(!4#:&%>#$%!
L3)9M1!L329M1!L3O9M1!

L)39M!i!L)F9M!

2! _<S!S&%=.@/!<'(>$'.!4#:&%>#$%! L239M!i!L2V9M!

0! 58>&D#!^&(G'a!E#>>&(:!4#:&%>#$%! L039M!i!L0F9M!

O! <-$%'$!E#>>&(:!4#:&%>#$%! LO39M!i!LOJ9M!

C! N7J!<'(>$'.!4#:&%>#$%! LC39M!i!L+P9M!

+! 7'-89!A@(#.!<'(>$'.!4#:&%>#$%! LP39M!i!LPO9M!

P! K$@=9&8!<-$%'$!E#>>&(:!4#:&%>#$%! LU39M!i!LUC9M!

U! A__!E#>>&(:!4#:&%>#$%! LUU9M1!LUV9M!

V! A^?!<'(>$'.!4#:&%>#$%! LU59M!i!LUJ9M!

)3! S$@a&(:!<'(>$'.!4#:&%>#$%! LV39M!i!L5<9M!

))! S?5!<'(>$'.!4#:&%>#$%! LN39M!i!LNF9M!

)2! dJl!s!;6!<'(>$'.!4#:&%>#$%! L<39M!i!L<P9M!

)0! !F.'@>&(:!^&(G'a!<'(>$'.!4#:&%>#$%! LS39M!i!LSN9M!

)O! !E#$&@.!F.@%9!<'(>$'.!4#:&%>#$%! LJ39M!i!LJ29M!

)C! !;(>#$$-=>!<'(>$'.!4#:&%>#$%! LF39M!i!LF)9M!

!
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79#!$#:&%>#$%!I-(8>&'(!G#%8$&=>&'(!&%!.&%>#G!H#.'a1!I'$!#@89!$#:&%>#$1!@!$#:&%>#$!(@B#!@(G!$#:&%>#$!(-BH#$!
&%!G#%8$&H#G!-==#$!#@89!$#:&%>#$!I-(8>&'(!>@H.#*!J@89!$#:&%>#$!8'(>@&(%!-=Q>'!U!H&>%!G@>@*!;(!>9#!$#:&%>#$!
I-(8>&'(!>@H.#1!G#>@&.!G#%8$&=>&'(1!G#I@-.>!D@.-#!@(G!@88#%%!@>>$&H->#!X46R!4#@G!'(./1!^6R!^$&>#!'(./1!4^R!
4#@GQ@H.#!@(G!^$&>#Q@H.#Z!@$#!G#%8$&H#G*!!
!
5-1 Status Register 

Status Register (STSR) 

Bit Description Default Access

P!
Memory Read/Write Busy (Include Font Write Busy) 
3!R!W'!?#B'$/!4#@G]^$&>#!#D#(>*!
)!R!?#B'$/!4#@G]^$&>#!H-%/*!

3! 46!

+!
BTE Busy 
3!R!N7J!&%!G'(#!'$!&G.#*!
)!R!N7J!&%!H-%/*!

3! 46!

C!

Touch Panel Event Detected 
3!R!7'-89!A@(#.!&%!('>!>'-89#G*!
)!R!7'-89!A@(#.!&%!>'-89#G*!
79&%!H&>!8'B#%!I$'B!>9#!7A!8'(>$'..#$!5SJ7!%&:(@.!G&$#8>./!@(G!
('>! G#QH'-(8#G*! ;>p%! %-::#%>#G! >'! 89#8T! >9#! D@.&G@>&'(! I'$!
B-.>&=.#!='..&(:*!

3! 46!

O!
Sleep Mode Status 
3R!45UUPC!&(!W'$B@.!B'G#*!
)R!45UUPC!&(!E.##=!B'G#* 

3! 46!

0Q)! W]5! 3! 46!

3!

Serial Flash/ROM Busy 
E#$&@.!F.@%9]46?!H-%/!%>@>-%!@>!S&$#8>!588#%%!?'G#*!
3R!&G.#!
)R!H-%/!

3! 46!

Note : n46o!B#@(%!$#@G!'(./*!

 
5-2 System & Configuration Registers 

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

Bit Description Default Access

P!
LCD Display Off 
3!R!S&%=.@/!'II*!
)!R!S&%=.@/!'(* 

3! 4^!

+Q2! W5! 3! 46!

)!

Sleep Mode 
3!R!W'$B@.!B'G#*!
)!R!E.##=!B'G#*!
Note: !!
)*!79#$#!@$#!0!a@/%!>'!a@T#!-=!I$'B!%.##=!B'G#R!!
7'-89!A@(#.!a@T#!-=1!d#/!E8@(!a@T#!-=1!E'I>a@$#!a@T#!-=*!
2*!^9#(!-%&(:!;;<1!>9&%!I-(8>&'(!&%!('>!%-=='$>#G*!
0*! ^9#(! -%&(:! EA;1! &>! 9@%! &>%! =@$>&8-.@$! %>#=%! >'! -%#! >9&%!
I-(8>&'(1!$#I#$!>'!%#8>&'(!+Q)Q2Q0!=.#@%#*!

3! 4^!

3!

Software Reset 
3!R!W'!@8>&'(*!
)!R!E'I>a@$#!4#%#>*!
Note: 79#!H&>!B-%>!H#!%#>!>'!)!@(G!>9#(!%#>!>'!3!>'!8'B=.#>#!@!
%'I>a@$#!$#%#>*!!

3! ^6!
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!

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

Bit Description Default Access

PQ3!

Write Function : Memory Write Data 
S@>@! >'! a$&>#! &(! B#B'$/! 8'$$#%='(G&(:! >'! >9#! %#>>&(:! 'I!
?^<4)L0R2M*! <'(>&(-'-%! G@>@! a$&>#! 8/8.#! 8@(! H#! @88#=>#G! &(!
H-.T!G@>@!a$&>#!8@%#*!
Read Function : Memory Read Data 
S@>@! >'! $#@G! I$'B! B#B'$/! 8'$$#%='(G&(:! >'! >9#! %#>>&(:! 'I!
?^<4)L0R2M*! <'(>&(-'-%! G@>@! $#@G! 8/8.#! 8@(! H#! @88#=>#G! &(!
H-.T! G@>@! $#@G! 8@%#*! W'>#! >9@>!>9#! I&$%>! G@>@! $#@G! 8/8.#! &%!
G-BB/!$#@G!@(G!(##G!>'!H#!&:('$#G*!

QQ! 4^!

!

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

Bit Description Default Access

P!
PCLK Inversion 
3!R!AS57!&%!I#>89#G!@>!A<_d!$&%&(:!#G:#*!
)!R!AS57!&%!I#>89#G!@>!A<_d!I@..&(:!#G:#*!

3! 4^!

+Q2! W5! 3! 46!

)Q3!

PCLK Period Setting 
A&[#.!8.'8T!XA<_dZ!=#$&'G!%#>>&(:*!
33HR!A<_d!=#$&'G!m!E/%>#B!<.'8T!=#$&'G*!
3)HR!A<_d!=#$&'G!m!2!>&B#%!'I!E/%>#B!<.'8T!=#$&'G*!
)3HR!A<_d!=#$&'G!m!O!>&B#%!'I!E/%>#B!<.'8T!=#$&'G*!
))HR!A<_d!=#$&'G!m!U!>&B#%!'I!E/%>#B!<.'8T!=#$&'G*!

3! 4^!

!

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

Bit Description Default Access

P!
Serial Flash/ROM I/F # Select 
3R!E#$&@.!F.@%9]46?!3!;]F!&%!%#.#8>#G*!
)R!E#$&@.!F.@%9]46?!)!;]F!&%!%#.#8>#G*!

3! 4^!

+!
Serial Flash/ROM Address Mode 
3R!2O!H&>%!@GG$#%%!B'G#!!
79&%!H&>!B-%>!%#>!>'!3!I'$!%#$&@.!I.@%9!*!!

3! 4^!

C!
Serial Flash/ROM Waveform Mode 
?'G#!3*!
?'G#!0*!

3! 4^!

OQ0!

Serial Flash /ROM Read Cycle 
33HR!O!H-%!�Î !('!G-BB/!8/8.#!!
3)HR!C!H-%!�Î )!H/>#!G-BB/!8/8.#!!
)gHR!+!H-%!�Î 2!H/>#!G-BB/!8/8.#!

3! 4^!

2!
Serial Flash /ROM Access Mode 
3R!F'(>!B'G#!!
)R!S?5!B'G#!

3! 4^!

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

3! 4^!

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

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3!

Serial Flash/ROM Clock Frequency Setting 
3[HR!EF<_!I$#b-#(8/!m!E/%>#B!8.'8T!I$#b-#(8/!

X^9#(!S?5!#(@H.#!@(G!<'.'$!G#=>9!m!2C+!8'.'$!
EF<_!I$#b-#(8/!m!E/%>#B!8.'8T!I$#b-#(8/!]2Z  

)3HR!EF<_!I$#b-#(8/!m!E/%>#B!8.'8T!I$#b-#(8/!]!2!
))HR!EF<_!I$#b-#(8/!m!E/%>#B!8.'8T!I$#b-#(8/!]!O!

3! 4^!

!

REG[10h] System Configuration Register (SYSR) 

Bit Description Default Access

PQO! W]5! 3! 46!

0Q2!
Color Depth Setting 
33H!R!UQH==!:#(#$&8!7F71!&*#*!2C+!8'.'$%* 
)[H!R!)+QH==!:#(#$&8!7F71!&*#*!+Cd!8'.'$%*!

3! 4^!

)Q3!
MCUIF Selection 
33H!R!UQH&>!?<Y!;(>#$I@8#*!
)[H!R!)+QH&>!?<Y!;(>#$I@8#*!

3! 4^!

 

REG[12h] GPI 

Bit Description Default Access

PQC! W5! 3! 46!

OQ3!
GPI[4:0] : General Purpose Input. 
dJl\JW!m!3R!K#(#$@.!A-$='%#!;(=->!I$'B!=&(!d;WLOR3M!
dJl\JW!m!)R!W<!

W5! 46!

Note : dJl\JW!R!4JKL<39M!H&>!P!

 

REG[13h] GPO 

Bit Description Default Access

PQO! W5! 3! 46!

0Q3!
GPO[3:0] : General Purpose Output 
dJl\JW!m!3R!K#(#$@.!A-$='%#!6->=->!>'!d6Y7L0R3M!
dJl\JW!m!)R!W<!

3! 4^!

Note :!dJl\JW!R!4JKL<39M!H&>!P 

 

REG[14h] LCD Horizontal Display Width Register (HDWR) 

Bit Description Default Access

P! W5! 3! 46!

+Q3!

Horizontal Display Width Setting Bit[6:0] 
79#!$#:&%>#$!%=#8&I&#%!>9#!_<S!=@(#.!9'$&c'(>@.!G&%=.@/!a&G>9!&(!
>9#!-(&>!'I!U!=&[#.%!$#%'.->&'(*!
`'$&c'(>@.!G&%=.@/!a&G>9X=&[#.%Z!m!X`S^4!t!)Z[U!

3! 4^!

Note :  `S^4!B-%>!H#!%#>!.#%%!>9@(!+O9!H#8@-%#!>9@>!>9#!B@[&B-B!9'$&c'(>@.!G&%=.@/!a&G>9!&%!U33!=&[#.%. 
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REG[15h] Horizontal Non-Display Period Fine Tuning Option Register (HNDFTR) 

Bit Description Default Access

P!
DE Polarity 
3!R!9&:9!@8>&D#*!!
)!R!.'a!@8>&D#*!

3! 4^!

+QO! W5! 3! 46!

0Q3!

Horizontal Non-Display Period Fine Tuning(HNDFT) [3:0] 
79&%!$#:&%>#$!%=#8&I&#%!>9#!I&(#!>-(&(:!I'$!9'$&c'(>@.!('(QG&%=.@/!
=#$&'Gr!&>!&%!-%#G!>'!%-=='$>!>9#!ElW<!B'G#!=@(#.*!J@89!.#D#.!
'I!>9&%!B'G-.@>&'(!&%!2Q=&[#.*!

3! 4^!

!

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

Bit Description Default Access

PQC! W5! 3! 46!

OQ3!

Horizontal Non-Display Period(HNDP) Bit[4:0] 
79&%!$#:&%>#$!%=#8&I&#%!>9#!9'$&c'(>@.!('(QG&%=.@/!=#$&'G*!!
`'$&c'(>@.!W'(QS&%=.@/!A#$&'G!X=&[#.%Z!
mX`WS4!t!)Z[UtX`WSF74]2t)Z[2!t!2!

3! 4^!

 

REG[17h] HSYNC Start Position Register (HSTR) 

Bit Description Default Access

PQC! W5! 3! 46!

OQ3!

HSYNC Start Position[4:0] 
79#! %>@$>&(:! ='%&>&'(! I$'B! >9#! #(G! 'I! G&%=.@/! @$#@! >'! >9#!
H#:&((&(:!'I!`ElW<*!J@89!.#D#.!'I!>9&%!B'G-.@>&'(!&%!UQ=&[#.*!!
`ElW<!E>@$>!A'%&>&'(X=&[#.%Z!m!X`E74!t!)Z[U 

3! 4^!

!

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

Bit Description Default Access

P!
HSYNC Polarity 
3!R!_'a!@8>&D#*!!
)!R!`&:9!@8>&D#*!

3! 4^!

+QC! W5! 3! 46!

OQ3!
HSYNC Pulse Width(HPW) [4:0] 
79#!=#$&'G!a&G>9!'I!`ElW<*!
`ElW<!A-.%#!^&G>9X=&[#.%Z!m!X`A^!t!)Z[U 

3! 4^!

 

REG[19h] LCD Vertical Displa y Height Register (VDHR0) 

Bit Description Default Access

PQ3! Vertical Display Height Bit[7:0] 
"#$>&8@.!S&%=.@/!`#&:9>X_&(#Z!m!"S`4!t!)!

3! 4^!
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REG[1Ah] LCD Vertical Disp lay Height Register0 (VDHR1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Vertical Display Height Bit[8] 
"#$>&8@.!S&%=.@/!`#&:9>X_&(#Z!m!"S`4!t!)!

3! 4^!

Note : 79#!"S`4!B-%>!H#!%#>!.#%%!>9@(!)J391!H#8@-%#!>9#!B@[&B-B!D#$>&8@.!G&%=.@/!9#&:9>!&%!OU3*!

!

REG[1Bh] LCD Vertical Non-Di splay Period Register (VNDR0) 

Bit Description Default Access

PQ3! Vertical Non-Display Period Bit[7:0] 
"#$>&8@.!W'(QS&%=.@/!A#$&'GX_&(#Z!m!X"WS4!t!)Z!

3! 4^!

!

REG[1Ch] LCD Vertical Non-Di splay Period Register (VNDR1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Vertical Non-Display Period Bit[8] !
"#$>&8@.!W'(QS&%=.@/!A#$&'GX_&(#Z!m!X"WS4!t!)Z!

3! 4^!

!

REG[1Dh] VSYNC Start Position Register (VSTR0) 

Bit Description Default Access

PQ3!

VSYNC Start Position[7:0] 
79#! %>@$>&(:! ='%&>&'(! I$'B! >9#! #(G! 'I! G&%=.@/! @$#@! >'! >9#!
H#:&((&(:!'I!"ElW<*!
"ElW<!E>@$>!A'%&>&'(X_&(#Z!m!X"E74!t!)Z!

3! 4^!

!

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

Bit Description Default Access

PQ)! W5! 3! 46!

3!

VSYNC Start Position[8] 
79#! %>@$>&(:! I$'B! >9#! #(G! 'I! G&%=.@/! @$#@! >'! >9#! H#:&((&(:! 'I!
"ElW<*!
"ElW<!E>@$>!A'%&>&'(X_&(#Z!m!X"E74!t!)Z!

3! 4^!

!

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

Bit Description Default Access

P!
VSYNC Polarity 
3!R!_'a!@8>&D#*!!
)!R!`&:9!@8>&D#*!

3! 4^!

+Q3!
VSYNC Pulse Width[6:0] 
79#!=-.%#!a&G>9!'I!"ElW<!&(!.&(#%*!
"ElW<!A-.%#!^&G>9X_&(#Z!m!X"A^4!t!)Z!

3! 4^!
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5-3 LCD Display Control Registers 

REG[20h] Display Configuration Register (DPCR) 

Bit Description Default Access

P!
Layer Setting Control 
3!R!6(#!.@/#$!8'(I&:-$@>&'(!&%!%#.#8>#G*!
)!R!7a'!.@/#$%!8'(I&:-$@>&'(!&%!%#.#8>#G**!

3! 4^!

+QO! W5! 3! 46!

0!

HDIR 
`'$&c'(>@.!E8@(!S&$#8>&'(1!I'$!(!m!EJK!(-BH#$*!
3!R!EJK3!>'!EJKX(Q)Z*!
)!R!EJKX(Q)Z!>'!EJK3*!

3! 4^!

2!

VDIR 
"#$>&8@.!E8@(!G&$#8>&'(1!I'$!(!m!<6?!(-BH#$!
3!R!<6?3!>'!<6?X(Q)Z!
)!R!<6?X(Q)Z!>'!<6?3!

3! 4^!

)Q3! W5! 3! 46!
 

REG[21h] Font Control Register 0 (FNCR0) 

Bit Description Default Access

P!

CGRAM/CGROM Font Selection Bit in Text Mode 
3!R!<K46?!I'(>!&%!%#.#8>#G*!
)!R!<K45?!I'(>!&%!%#.#8>#G*!
Note:  
)*!79#!H&>!&%!-%#G!>'!%#.#8>!>9#!H&>QB@=!%'-$8#!a9#(!>#[>QB'G#!

&%!@8>&D#X4JKLO39M!H&>!P!&%!)Z1!a9#(!<K45?!&%!
a$&>&(:X4JKLO)9M!H&>!0Q2!m3)HZ1!>9#!H&>!!B-%>!H#!%#>!@%!n3o*!

2*!^9#(!<K45?!I'(>!&%!%#.#8>1!4JKL2)9M!H&>!C!B-%>!H#!%#>!@%!
)* !

3! 4^!

+! W5! 3! 46!

C!

External/Internal CGROM Selection Bit 
3!R!;(>#$(@.!<K46?!&%!%#.#8>#G*X4JKL2F9M!B-%>!H#!%#>!339!Z!
)!R!J[>#$(@.!<K46?!&%!%#.#8>#G*!X4JKL2J9M!H&>+!sH&>P!B-%>!H#!

%#>!3Z!

3! 4^!

OQ2! W5! 3! 46!

)Q3!

Font Selection for internal CGROM 
^9#(!FW<43!NP!m!3!@(G!NC!m!31!;(>#$(@.!<K46?!%-=='$>%!>9#!
U[)+!89@$@8>#$!%#>%!a&>9!>9#!%>@(G@$G!8'G&(:!'I!;E6];J<!UUCVQ
)iO1! a9&89! %-=='$>%! J(:.&%9! @(G! B'%>! 'I! J-$'=#@(! 8'-(>$/!
.@(:-@:#%*!!
33H!R!;E6];J<!UUCVQ)*!
3)H!R!;E6];J<!UUCVQ2*!
)3H!R!;E6];J<!UUCVQ0*!
))H!R!;E6];J<!UUCVQO*!

3! 4^!
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REG[22h] Font Control Register1 (FNCR1) 

Bit Description Default Access

P!
Full Alignment Selection Bit 
3!R!F-..!@.&:(B#(>!&%!G&%@H.#*!
)!R!F-..!@.&:(B#(>!&%!#(@H.#*!

3! 4^!

+!
Font Transparency 
3!R!F'(>!a&>9!H@8T:$'-(G!8'.'$*!
)!R!F'(>!a&>9!H@8T:$'-(G!>$@(%=@$#(8/*!

3! 4^!

C! W5! 3! 46!

O!
Font Rotation 
3!R!W'$B@.*!
)!R!V3!G#:$##!G&%=.@/*!

3! 4^!

0Q2!

Horizontal Font Enlargement 
33H!R!g)*!
3)H!R!g2*!
)3H!R!g0*!
))H!R!gO*!

3! 4^!

)Q3!

Vertical Font Enlargement 
33H!R!g)*!
3)H!R!g2*!
)3H!R!g0*!
))H!R!gO*!

3! 4^!

!

REG[23h] CGRAM Select Register (CGSR) 

Bit Description Default Access

PQ3!

CGRAM No. 
79#!%#>>&(:!'I!>9#!(-BH#$!'I!>9#!89@$@8>#$!&(!<K45?*!;>p%!-%#G!
>'!a$&>#!>9#!-%#$QG#I&(#G!89@$@8>#$!H&>B@=!G@>@!&(>'!<K45?*!)+!
8'(>&(-'-%! G@>@! a$&>#! 8/8.#%! 8'B=#>#! >9#! H&>B@=! a$&>&(:! 'I! @!
U[)+! 89@$@8>#$*! W'>#! >9@>! >9#! ?^<4)! H&>! 0Q2! B-%>! H#! %#>! @%!
3)HX<K45?Z!I&$%>*!5(G!B'$#!>9@(!)+!G@>@!a$&>#!8/8.#%!a&..!.''=!
H@8T!>'!>9#!)%>!G@>@!@(G!8'D#$!>9#!H&>B@=*!

3! 4^!

!

REG[24h] Horizontal Scroll Offset Register 0 (HOFS0) 

Bit Description Default Access

PQ3!
Horizontal Display Scroll Offset [7:0] 
79#!G&%=.@/!'II%#>!'I!>9#!9'$&c'(>@.!G&$#8>&'(1!89@(:&(:!>9#!D@.-#!
a&..!8@-%#!>9#!#II#8>!'I!%8$'..&(:!@>!9'$&c'(>@.!G&$#8>&'(* 

3! 4^!

!

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

Bit Description Default Access

PQ0! W5! 3! 46!

2Q3!
Horizontal Display Scroll Offset [10:8] 
79#!G&%=.@/!'II%#>!'I!>9#!9'$&c'(>@.!G&$#8>&'(1!89@(:&(:!>9#!D@.-#!
a&..!8@-%#!>9#!#II#8>!'I!%8$'..&(:!@>!9'$&c'(>@.!G&$#8>&'(* 

3! 4^!

!
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REG[26h] Vertical Scroll Offset Register 0 (VOFS0) 

Bit Description Default Access

PQ3!
Vertical Display Scroll Offset [7:0] 
79#! G&%=.@/! 'II%#>! 'I! >9#! D#$>&8@.! G&$#8>&'(1! 89@(:&(:! >9#! D@.-#!
a&..!8@-%#!>9#!#II#8>!'I!%8$'..&(:!@>!D#$>&8@.!G&$#8>&'(* 

3! 4^!

!

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

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3!
Vertical Display Scroll Offset [9:8] 
79#! G&%=.@/! 'II%#>! 'I! >9#! D#$>&8@.! G&$#8>&'(1! 89@(:&(:! >9#! D@.-#!
a&..!8@-%#!>9#!#II#8>!'I!%8$'..&(:!@>!D#$>&8@.!G&$#8>&'(* 

3! 4^!

!

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

Bit Description Default Access

PQC! W5! 3! 46!

OQ3!
Font Line Distance Setting 
E#>>&(:! >9#! I'(>! 89@$@8>#$! .&(#! G&%>@(8#! a9#(! %#>>&(:! B#B'$/!
I'(>!a$&>#!8-$%'$!@->'!B'D#*!XY(&>R!=&[#.Z!

3! 4^!

!

�W �ù 
• �~

4 5 &6
F'(>!.&(#!G&%>@(8#

58>&D#!a&(G'a

�W �ù 
• �~

4 5 &6
F'(>!.&(#!G&%>@(8#

58>&D#!a&(G'a

!

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] 
79#!%#>>&(:!'I!>9#!9'$&c'(>@.!8-$%'$!='%&>&'(!I'$!I'(>!a$&>&(:*!

3! 4^!

 

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] 
79#!%#>>&(:!'I!>9#!9'$&c'(>@.!8-$%'$!='%&>&'(!I'$!I'(>!a$&>&(:*!

3! 4^!
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REG[2Ch] Font Write Cursor Vertical Position Register 0 (F_CURYL) 

Bit Description Default Access

PQ3! Font Write Cursor Vertical Position[7:0] 
79#!%#>>&(:!'I!>9#!D#$>&8@.!8-$%'$!='%&>&'(!I'$!I'(>!a$&>&(:*!

3! 4^!

 

REG[2Dh] Font Write Cursor Verti cal Position Register 1 (F_CURYH) 

Bit Description Default Access

PQ)! NA 3! 46!

3! Font Write Cursor Vertical Position[8] 
79#!%#>>&(:!'I!>9#!D#$>&8@.!8-$%'$!='%&>&'(!I'$!I'(>!a$&>&(:* 

3! 4^!

!

REG[2Eh] Font Write Type Setting Register 

Bit Description Default Access

PQ+!

Font Size Setting 

 Full Size Half-Size Variable 
Width 

33H! )+[)+! U[)+! Wg)+!

3)H! 2O[2O! )2[2O! Wg2O!

)gH! 02[02! )+[02! Wg02!

Note:  79#!I'(>!a&G>9!&(G&8@>#G!H/!nWo!G#=#(G%!'(!>9#!89@$@8>#$!
8'G#!'I!>9#!F6W7*!

3! 4^!

CQ3!

Font to Font Width Setting 
339!R!F'(>!a&G>9!'II!
3)9!R!F'(>!>'!F'(>!a&G>9!m!)!=&[#.!
329!R!F'(>!>'!F'(>!a&G>9!m!2!=&[#.%!
!!!!*!
!!!!*!
0F9!R!F'(>!>'!F'(>!a&G>9!m!+0!=&[#.%!

3! 4^!

!

4 5 & 6

F'(>!>'!F'(>!a&G>9

!

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

Bit Description Default Access

PQC!

GT Serial Font ROM Select 
333HR!K72)_)+7^!]!K72)`)+7)^!!
33)HR!K703_)+Y2^!
3)3HR!K703_2O70l!]!K703`2O70l!
3))HR!K703_2O?)u!
)33HR!K703_02EO^!]!K703`02EO^!

3! 4^!

OQ2!

FONT ROM Coding Setting 
F'$!%=#8&I&8!K7!%#$&@.!F'(>!46?1!>9#!8'G&(:!B#>9'G!B-%>!H#!
%#>!I'$!G#8'G&(:*!!
333HR!KN20)2!
33)HR!KN)20OC]KN)U303!
3)3HR!N;KC!
3))HR!YW;<6SJ!
)33HR!5E<;;!
)3)HR!YW;Q,@=@(#%#!
))3HR!,;E323U!
)))HR!_@>&(]K$##T]!</$&..&8!]!5$@H&8 

3! 4^!

)Q3!

ASCII / Latin/Greek/ Cyrillic / Arabic 
!

ASCII 
Latin / Greek 

/Cyrillic 
Arabic 

33H! W'$B@.! W'$B@.! W5!

3)H! 5$&@.!! "@$&@H.#!^&G>9A$#%#(>@>&'(!
F'$B%Q5!

)3H! 4'B@(!! W5! A$#%#(>@>&'(!
F'$B%QN!

))H! N'.G! W5! W5!!

3! 4^!

!
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5-4 Active Window & Scroll Window Setting Registers 

REG[30h] Horizontal Start Point 0 of Active Window (HSAW0) 

Bit Description Default Access

PQ3! Horizontal Start Point of Active Window [7:0] 3! 4^!

 

REG[31h] Horizontal Start Point 1 of Active Window (HSAW1) 

Bit Description Default Access

PQ2! W5! 3! 46!
)Q3! Horizontal Start Point of Active Window [9:8] 3! 4^!

!

REG[32h] Vertical Start Point 0 of Active Window (VSAW0) 

Bit Description Default Access

PQ3! Vertical Start Point of Active Window [7:0] 3! 4^!
!

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! 4^!

!

REG[34h] Horizontal End Point 0 of Active Window (HEAW0) 

Bit Description Default Access

PQ3! Horizontal End Point of Active Window [7:0] 3! 4^!
!

REG[35h] Horizontal End Point 1 of Active Window (HEAW1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Horizontal End Point of Active Window [9:8] 3! 4^!
!

REG[36h] Vertical End Point of Active Window 0 (VEAW0) 

Bit Description Default Access

PQ3! Vertical End Point of Active Window [7:0] 3! 4^!
!

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! 4^!
!
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X`E5^1"E5^Z

X`J5^1"J5^Z

Active Window

X`E5^1"E5^Z

X`J5^1"J5^Z

Active Window

 

Figure  5-3 : Active Window 

!

REG[38h] Horizontal Start Point 0 of Scroll Window (HSSW0) 

Bit Description Default Access

PQ3! Horizontal Start Point of Scroll Window [7:0] 3! 4^!
!

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! 4^!
!

REG[3Ah] Vertical Start Poin t 0 of Scroll Window (VSSW0) 

Bit Description Default Access

PQ3! Vertical Start Point of Scroll Window [7:0] 3! 4^!
!

REG[3Bh] Vertical Start Poin t 1 of Scroll Window (VSSW1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Vertical Start Point of Scroll Window [8] 3! 4^!
!

REG[3Ch] Horizontal End Poin t 0 of Scroll Window (HESW0) 

Bit Description Default Access

PQ3! Horizontal End Point of Scroll Window [7:0] 3! 4^!
!

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! 4^!
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REG[3Eh] Vertical End Poin t 0 of Scroll Window (VESW0) 

Bit Description Default Access

PQ3! Vertical End Point of Scroll Window [7:0] 3! 4^!

 

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! 4^!

!

X`EE^1"EE^Z

X`JE^1"JE^Z

Scroll Window

X`EE^1"EE^Z

X`JE^1"JE^Z

Scroll Window

!

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

REG[40h] Memory Write Control Register 0 (MWCR0) 

Bit Description Default Access

P!
Text Mode Enable 
3!R!K$@=9&8!B'G#*!
)!R!7#[>!B'G#* 

3! 4^!

+!
Font Write Cursor/ Memory Write Cursor Enable 
3!R!F'(>!a$&>#!8-$%'$]!?#B'$/!^$&>#!<-$%'$!&%!('>!D&%&H.#*!
)!R!F'(>!a$&>#!8-$%'$]!?#B'$/!^$&>#!<-$%'$!&%!D&%&H.#* 

3! 4^!

C!
Font Write Cursor/ Memory Write Cursor Blink Enable 
3!R!W'$B@.!G&%=.@/*!
)!R!N.&(T!G&%=.@/* 

3! 4^!

O! W5! 3! 46!

0Q2!

Memory Write Direction (Only for Graphic Mode) 
33H!R!_#I>!�Æ!4&:9>!>9#(!7'=!�Æ!S'a(*!
3)H!R!4&:9>!�Æ!_#I>!>9#(!7'=!�Æ!S'a(*!
)3H!R!7'=!�Æ!S'a(!>9#(!_#I>! �Æ!4&:9>*!
))H!R!S'a(! �Æ!7'=!>9#(!_#I>!�Æ!4&:9>* 

3! 4^!

)!
Memory Write Cursor Auto-Increase Disable 
3!R!<-$%'$!@->'Q&(8$#@%#%!a9#(!B#B'$/!a$&>#*!
)!R!<-$%'$!G'#%(p>!@->'Q&(8$#@%#%!a9#(!B#B'$/!a$&>#* 

3! 4^!

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

3! 4^!

 

REG[41h] Memory Write Control Register1 (MWCR1) 

Bit Description Default Access

P!
Graphic Cursor Enable 
3!R!K$@=9&8!<-$%'$!G&%@H.#*!
)!R!K$@=9&8!<-$%'$!#(@H.#* 

3! 4^!

+QO!

Graphic Cursor Selection Bit 
E#.#8>!'(#!I$'B!#&:9>!:$@=9&8!8-$%'$!>/=#%*!X333H!>'!)))HZ!
333H!R!K$@=9&8!<-$%'$!E#>!)*!
33)H!R!K$@=9&8!<-$%'$!E#>!2*!
3)3H!R!K$@=9&8!<-$%'$!E#>!0*!
!!R!
!!R!
)))H!R!K$@=9&8!<-$%'$!E#>!U* 

3! 4^!

0Q2!

Write Destination Selection 
33H!R!_@/#$!)i2*!
3)H!R!<K45?*!
)3H!R!K$@=9&8!<-$%'$*!
))H!R!A@>>#$(*!
Note : ^9#(!<K45?!&%!%#.#8>#G!X3)HZ1!4JKL2)9M!H&>!P!B-%>!H#!
%#>!@%!n3o*!

3! 4^!

)! W5! 3! 46!

3!

Layer No. for Writing Selection 
When resolution =< 480x400 or color depth = 8bpp: 
3!R!_@/#$!)*!
)!R!_@/#$!2*!
When resolution > 480x400 and color depth > 8bpp: 
W51!@.a@/%!a$&>&(:!>'!_@/#$!)*!

3! 4^!

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

Bit Description Default Access

PQ3!

Text Blink Time Setting (Unit: Frame) 
339!R!)!I$@B#!>&B#*!
3)9!R!2!I$@B#%!>&B#*!
329!R!0!I$@B#%!>&B#*!
!!R!
!!R!
!!R!
FF9!R!2C+!I$@B#%!>&B#* 

3! 4^!

!

REG[45h] Memory Read Cursor Direction (MRCD) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3!

Memory Read Direction (Only for Graphic Mode) 
33H!R!_#I>!�Æ!4&:9>!>9#(!7'=!�Æ!S'a(*!
3)H!R!4&:9>!�Æ!_#I>!>9#(!7'=!�Æ!S'a(*!
)3H!R!7'=!�Æ!S'a(!>9#(!_#I>! �Æ!4&:9>*!
))H!R!S'a(! �Æ!7'=!>9#(!_#I>!�Æ!4&:9>* 

3! 4^!

!

REG[46h] Memory Write Cursor Horizontal Position Register 0 (CURH0) 

Bit Description Default Access

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

!

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! 4^!

!

REG[48h] Memory Write Cursor Vertical Position Register 0 (CURV0) 

Bit Description Default Access

PQ3! Memory Write Cursor Vertical Location[7:0] 3! 4^!

!
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REG[49h] Memory Write Cursor Vertical Position Register 1 (CURV1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Memory Write Cursor Vertical Location[8] 3! 4^!

 

REG[4Ah] Memory Read Cursor Horizontal Position Register 0 (RCURH0) 

Bit Description Default Access

PQ3! Memory Read Cursor Horizontal Location[7:0] 3! 4^!

!

REG[4Bh] Memory Read Cursor Hori zontal Position Register 1 (RCURH01) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Memory Read Cursor Horizontal Location[9:8] 3! 4^!

!

REG[4Ch] Memory Read Cursor Vertical Position Register 0 (RCURV0) 

Bit Description Default Access

PQ3! Memory Read Cursor Vertical Location[7:0] 3! 4^!

!

REG[4Dh] Memory Read Cursor Vertical Position Register 1 (RCURV1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Memory Read Cursor Vertical Location[8] 3! 4^!

!

REG[4Eh] Font Write Cursor and Memory Writ e Cursor Horizontal Size Register (CURHS) 

Bit Description Default Access

PQC! W5! 3! 46!

OQ3!

Font Write Cursor Horizontal Size Setting[4:0] 
Y(&>!R!A&[#.!
Note : !^9#(!I'(>!&%!#(.@$:#G1!>9#!8-$%'$!%#>>&(:!a&..!B-.>&=./!>9#!
%@B#!>&B#%!@%!>9#!I'(>!#(.@$:#B#(>*!

P9! 4^!

!

REG[4Fh] Font Write Cursor Vert ical Size Register (CURVS) 

Bit Description Default Access

PQC! W5! 3! 46!

OQ3!

Font Write Cursor Vertical Size Setting[4:0] 
Y(&>!R!A&[#.!
Note : !^9#(!I'(>!&%!#(.@$:#G1!>9#!8-$%'$!%#>>&(:!a&..!B-.>&=./!>9#!
%@B#!>&B#%!@%!>9#!I'(>!#(.@$:#B#(>* 

3! 4^!
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5-6 Block Transfer Engine(BTE) Control Registers 

REG[50h] BTE Function Control Register 0 (BECR0) 

Bit Description Default Access

P!

BTE Function Enable / Status 
Write 
3!R!W'!@8>&'(*!
)!R!N7J!I-(8>&'(!#(@H.#*!
Read 
3!R!N7J!I-(8>&'(!&%!&G.#*!
)!R!N7J!I-(8>&'(!&%!H-%/*!

3! 4^!

+!

BTE Source Data Select 
3! R! N.'8T! B'G#1! >9#! E'-$8#! N7J! &%! %>'$#G! @%! @! $#8>@(:-.@$!

$#:&'(!'I!B#B'$/*!!
)! R! _&(#@$! B'G#1! >9#! E'-$8#! N7J! &%! %>'$#G! @%! @! 8'(>&(-'-%!

H.'8T!'I!B#B'$/*!

3! 4^!

C!

BTE Destination Data Type Select 
3!R!N.'8T!B'G#1!>9#!S#%>&(@>&'(!N7J!&%!%>'$#G!@%!@!$#8>@(:-.@$!

$#:&'(!'I!B#B'$/*!!
)!R!_&(#@$!B'G#1!>9#!S#%>&(@>&'(!N7J!&%!%>'$#G!@%!@!8'(>&(-'-%!

H.'8T!'I!B#B'$/*!

3! 4^!

OQ3! W5! 3! 46!

 

REG[51h] BTE Function Control Register1 (BECR1) 

Bit Description Default Access

PQO!

BTE ROP Code Bit[3:0] 
46A! &%! >9#! @8$'(/B! I'$! 4@%>#$! 6=#$@>&'(*! E'B#! 'I! N7J!
'=#$@>&'(! 8'G#! 9@%! >'! 8'..'8@>#! a&>9! 46A! I'$! >9#! G#>@&.#G!
I-(8>&'(*!XA.#@%#!$#I#$!>'!>9#!E#8>&'(!!PQ+Z  

3! 4^!

0Q3!

BTE Operation Code Bit[3:0] 
45UUPC! &(8.-G#%! @! 2S! N7J! J(:&(#1! &>! 8@(! #[#8->#! )0! N7J!
I-(8>&'(%1!>9#!'=#$@>&'(!8'G#!$@(:#!&%!I$'B!))33H!>'!3333H!@(G!
))))H! >'! ))3)H! @$#! ('>! -%#G*! E'B#! 'I! N7J! 6=#$@>&'(! <'G#!
9@%! >'! 8'..'8@>#! a&>9! >9#! 46A! 8'G#! I'$! >9#! @GD@(8#! I-(8>&'(*!
XA.#@%#!$#I#$!>'!>9#!E#8>&'(!!PQ+Z 

3! 4^!
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REG[52h] Layer Transparency Register0 (LTPR0) 

Bit Description Default Access

PQ+!
!

Layer1/2 Scroll Mode 
33H!R!_@/#$!)]2!%8$'..!%&B-.>@(#'-%./*!
3)H!R!6(./!_@/#$!)!%8$'..*!
)3H!R!6(./!_@/#$!2!%8$'..*!
))HR!N-II#$!%8$'..!X-%&(:!_@/#$!2!@%!%8$'..!H-II#$Z!

3! 4^!

C!
Floating Windows Transparency Display With BGTR 
3R!S&%@H.#!
)R!J(@H.#!

3! 4^ !

OQ0! W5! 3! 46 !

2Q3!

Layer1/2 Display Mode 
333H!R!6(./!_@/#$!)!&%!D&%&H.#*!
33)H!R!6(./!_@/#$!2!&%!D&%&H.#*!!
3)3H!R!_&:9>#(Q'D#$.@/!B'G#*!
3))H!R!7$@(%=@$#(>!B'G#*!
)33H!R!N''.#@(!64*!
)3)H!R!N''.#@(!5WS*!
))3H!R!F.'@>&(:!a&(G'a!B'G#*!
)))H!R!4#%#$D#*!

3! 4^!

Note : !;>h%!%-::#%>#G!>9@>!4JKLO39M!N&>!P!%9'-.G!H#!%#>!@%!)hH3!a9#(!-%&(:!vH-II#$!%8$'..!I-(8>&'(v* 

 

REG[53h] Layer Transparency Register1 (LTPR1) 

Bit Description Default Access

PQO!

Layer Transparency Setting for Layer 2 
3333H!R!7'>@.!G&%=.@/*!
333)H!R!P]U!G&%=.@/*!
33)3H!R!0]O!G&%=.@/*!
33))H!R!C]U!G&%=.@/*!
3)33H!R!)]2!G&%=.@/*!
3)3)H!R!0]U!G&%=.@/*!
3))3H!R!)]O!G&%=.@/*!
3)))H!R!)]U!G&%=.@/*!
)333H!R!S&%=.@/!G&%@H.#* 

3! 4^!

0Q3!

Layer Transparency Setting for Layer 1 
3333H!R!7'>@.!G&%=.@/*!
333)H!R!P]U!G&%=.@/*!
33)3H!R!0]O!G&%=.@/*!
33))H!R!C]U!G&%=.@/*!
3)33H!R!)]2!G&%=.@/*!
3)3)H!R!0]U!G&%=.@/*!
3))3H!R!)]O!G&%=.@/*!
3)))H!R!)]U!G&%=.@/*!
)333H!R!S&%=.@/!G&%@H.#* 

3! 4^!

 

REG[54h] Horizontal Source Point 0 of BTE (HSBE0) 

Bit Description Default Access

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

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Horizontal Source Point of BTE [9:8] 3! 4^!

!

REG[56h] Vertical Source Point 0 of BTE (VSBE0) 

Bit Description Default Access

PQ3! Vertical Source Point of BTE [7:0] 3! 4^!

!

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

Bit Description Default Access

P!
BTE Source Layer Selection 
3!R!_@/#$!)*!
)!R!_@/#$!2*!

3! 4^!

+Q)! W5! 3! 46!

3! Vertical Source Point of BTE [8] 3! 4^!

 

REG[58h] Horizontal Destination Point 0 of BTE (HDBE0) 

Bit Description Default Access

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 0 of BTE (VDBE0) 

Bit Description Default Access

PQ3! Vertical Destination Point of BTE [7:0] 3! 4^!

!

REG[5Bh] Vertical Destination Point 1 of BTE (VDBE1) 

Bit Description Default Access

P!
BTE Destination Layer Selection 
3!R!_@/#$!)*!
)!R!_@/#$!2*!

3! 4^!

+Q)! W5! 3! 46!

3! Vertical Destination Point of BTE [8] 3! 4^!

!
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REG[5Ch] BTE Width Register 0 (BEWR0) 

Bit Description Default Access

PQ3! BTE Width Setting[7:0] 3! 4^!

!

REG[5Dh] BTE Width Register 1 (BEWR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! BTE Width Setting [9:8] 3! 4^!

!

REG[5Eh] BTE Height Register 0 (BEHR0) 

Bit Description Default Access

PQ3! BTE Height Setting[7:0] 3! 4^!

!

REG[5Fh] BTE Height Register 1 (BEHR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! BTE Height Setting [9:8] 3! 4^!

!

REG[60h] Background Color Register 0 (BGCR0) 

Bit Description Default Access

PQC! W5! 3! 43!

OQ3!

Background Color Red[4:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L2R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LOR3M*!

3! 4^!

79#!4#:&%>#$!&%!-%#G!>'!%#>!>9#!$#G!=@$>!'I!N7J!H@8T:$'-(G!8'.'$%*!
!

REG[61h] Background Color Register 1 (BGCR1) 

Bit Description Default Access

PQ+! W5! 3! 43!

CQ3!

Background Color Green[5:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L2R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LCR3M*!

3! 4^!

79#!4#:&%>#$!&%!-%#G!>'!%#>!>9#!:$##(!=@$>!'I!N7J!H@8T:$'-(G!8'.'$%*!!
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REG[62h] Background Color Register 2 (BGCR2) 

Bit Description Default Access

PQC! W5! 3! 43!

OQ3!

Background Color Blue[4:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L)R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LOR3M*!

3! 4^!

79#!4#:&%>#$!&%!-%#G!>'!%#>!>9#!H.-#!=@$>!'I!N7J!H@8T:$'-(G!8'.'$%*!!
 

REG[63h] Foreground Color Register 0 (FGCR0) 

Bit Description Default Access

PQC! W5! 3! 43!

OQ3!

Foreground Color Red[4:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L2R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LOR3M*!

)F9! 4^!

79#!4#:&%>#$!&%!-%#G!>'!%#>!>9#!$#G!=@$>!'I!N7J!I'$#:$'-(G!8'.'$%*!!
!

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

Bit Description Default Access

PQ+! W5! 3! 43!

CQ3!

Foreground Color Green[5:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L2R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LCR3M*!

0F9! 4^!

79#!4#:&%>#$!&%!-%#G!>'!%#>!>9#!:$##(!=@$>!'I!N7J!I'$#:$'-(G!8'.'$%*!
!

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

Bit Description Default Access

PQC! W5! 3! 43!

OQ3!

Foreground Color Blue[4:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L)R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LOR3M*!

)F9 ! 4^!

!
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REG[66h] Pattern Set No for BTE (PTNO) 

Bit Description Default Access

P!
Pattern Format 
3R!U[U!
)R!)+[)+!

3! 4^!

+QO! W5! 3! 46!

0Q3!
Pattern Set No 
;I!=@>>#$(!F'$B@>!m!U[U!>9#(!A@>>#$(!E#>!L0R3M!&%!D@.&G!
;I!=@>>#$(!F'$B@>!m!)+[)+!>9#(!A@>>#$(!E#>!L)R3M!&%!D@.&G!

3! 4^!

!

REG[67h] Background Color Register for Transparent 0 (BGTR0) 

Bit Description Default Access

PQC! W5! 3! 43!

OQ3!

Background Color Register for Transparent Red[4:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L2R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LOR3M*!

3! 4^!

!

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

Bit Description Default Access

PQ+! W5! 3! 43!

CQ3!

Foreground Color Green[5:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L2R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LCR3M*!

3! 4^!

!

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

Bit Description Default Access

PQC! W5! 3! 43!

OQ3!

Foreground Color Blue[4:0] 
;I!4JKL)39M!N&>L0R2M!&%!%#>!>'!2C+!8'.'$%1!>9#!$#:&%>#$! '(./! -%#%!
N&>L)R3M*!
;I! 4JKL)39M! N&>L0R2M! &%! %#>! >'! +Cd! 8'.'$%1! >9#! $#:&%>#$! -%#%!
N&>LOR3M*!

3! 4^!
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5-7 Touch Panel Control Registers 

REG[70h] Touch Panel Control Register 0 (TPCR0) !

Bit Description Default Access

P!
Touch Panel Enable Bit 
3!R!S&%@H.#!
)!R!J(@H.# 

3! 4^!

+QO!

TP Sample Time Adjusting 
333H!R!^@&>!C)2!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!!
33)H!R!^@&>!)32O!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!
3)3H!R!^@&>!23OU!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!
3))H!R!^@&>!O3V+!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!
)33H!R!^@&>!U)V2!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!
)3)H!R!^@&>!)+0UO!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!
))3H!R!^@&>!02P+U!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/*!
)))H!R!^@&>!+CC0+!%/%>#B!8.'8T%!=#$&'G!I'$!5S<!G@>@!$#@G/* 

3! 4^!

0!
Touch Panel Wakeup Enable 
3!R!S&%@H.#!>9#!7'-89!A@(#.!a@T#Q-=!I-(8>&'(*!
)!R!7'-89!A@(#.!8@(!a@T#Q-=!>9#!%.##=!B'G#*!

3! 4^!

2Q3!

ADC Clock Setting 
333H!R!E/%>#B!<_d!
33)H!R!XE/%>#B!<_dZ!]!2*!
3)3H!R!XE/%>#B!<_dZ!]!O*!
3))H!R!XE/%>#B!<_dZ!]!U*!
)33H!R!XE/%>#B!<_dZ!]!)+*!
)3)H!R!XE/%>#B!<_dZ!]!02*!
))3H!R!XE/%>#B!<_dZ!]!+O*!
)))H!R!XE/%>#B!<_dZ!]!)2U* 

3! 4^!

!

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

Bit Description Default Access

P! W]5! )! 46!

+!
TP Manual Mode Enable 
3!R!5->'!B'G#*!
)!R!Y%&(:!>9#!B@(-@.!B'G#*!

3! 4^!

C!

TP ADC Reference Voltage Source 
3! R! "$#I! :#(#$@>#G! I$'B! &(>#$(@.! 8&$8-&>*! W'! #[>#$(@.! D'.>@:#! &%!

(##G#G*!
)!R!"$#I!I$'B!#[>#$(@.!%'-$8#1!)]2!"SS!&%!(##G#G!I'$!5S<*!

3! 4^!

OQ0! W5! 3! 46!

2!
De-bounce Circuit Enable for Touch Panel Interrupt !
3R!S#QH'-(8#!8&$8-&>!G&%@H.#*!
)R!S#QH'-(8#!8&$8-&>!#(@H.#*!

3! 4]^!

)Q3!

Mode Selection for TP Manual Mode 
33H!!R!;S_J!B'G#R!7'-89!A@(#.!&(!&G.#!B'G#*!
3)H! R! ^@&>! I'$! 7A! #D#(>1! 7'-89!A@(#.! #D#(>! 8'-.G! 8@-%#! >9#!

&(>#$$-=>!'$!H#!$#@G!I$'B!4JKLF)9M!N&>2*!
)3H! R! _@>89! g! G@>@1! &(! >9#! =9@%#1! g! S@>@! 8@(! H#! .@>89#G! &(!

4JKLP29M!@(G!4JKLPO9M*!
))H! R! _@>89! l! G@>@1! &(! >9#! =9@%#1! l! S@>@! 8@(! H#! .@>89#G! &(!

4JKLP09M!@(G!4JKLPO9M*!

3! 4^!
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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! 4^!

!

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

Bit Description Default Access

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

!

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

Bit Description Default Access

P!

ADET 
Touch Event Detector 
3!R!7'-89!A@(#.!&%!>'-89#G*!
)!R!7'-89!A@(#.!&%!('>!>'-89#G*!

)! 46!

+QO! W5! 3! 46!

0Q2! Touch Panel Y Data Bit[1:0]  3! 4^!

)Q3! Touch Panel X Data Bit[1:0]  3! 4^!

!
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5-8 Graphic Cursor Setting Registers 

REG[80h] Graphic Cursor Horizont al Position Register 0 (GCHP0) 

Bit Description Default Access

PQ3! Graphic Cursor Horizontal Location[7:0] 3! 4^!

!

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! 4^!

!

REG[82h] Graphic Cursor Vertical Position Register 0 (GCVP0) 

Bit Description Default Access

PQ3! Graphic Cursor Vertical Location[7:0] 3! 4^!

!

REG[83h] Graphic Cursor Vertical Position Register 1 (GCVP1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Graphic Cursor Vertical Location[8] 3! 4^!

!

REG[84h] Graphic Cursor Color 0 (GCC0) 

Bit Description Default Access

PQ3! Graphic Cursor Color 0 with 256 Colors  
4KN!F'$B@>!LPR3M!m!444KKKNN*!

3! 4^!

 

REG[85h] Graphic Cursor Color 1 (GCC1) 

Bit Description Default Access

PQ3! Graphic Cursor Color 1 with 256 Colors  
4KN!F'$B@>!LPR3M!m!444KKKNN*!

3! 4^!
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5-9 PLL Setting Registers 

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

Bit Description Default Access

P!

PLLDIVM 
A__!A$#QG$&D#$!=@$@B#>#$*!!
3!R!G&D&G#G!H/!)*!
)!R!G&D&G#G!H/!2*! 

3! 4^!

+QC! W5! 3! 46!

OQ3!
PLLDIVN[4:0] 
A__!&(=->!=@$@B#>#$1!>9#!D@.-#!%9'-.G!H#!)i0)*!X&*#*!D@.-#!3!&%!
I'$H&GG#(Z*!

3P9! 4^!

 

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

Bit Description Default Access

PQ0! W5! 3! 46!

2Q3!

PLLDIVK[2:0] 
A__!6->=->!G&D&G#$!!
333H!R!G&D&G#G!H/!)*!
33)H!R!G&D&G#G!H/!2*!
3)3H!R!G&D&G#G!H/!O*!
3))H!R!G&D&G#G!H/!U*!
)33H!R!G&D&G#G!H/!)+*!
)3)H!R!G&D&G#G!H/!02*!
))3H!R!G&D&G#G!H/!+O*!
)))H!R!G&D&G#G!H/!)2U*!

309! 4^!

Note : !!

)*! S#I@-.>!A__!'->=->!&%!@%!%@B#!@%!6E<!8.'8T!XF;WZ!I$#b-#(8/*!

2*! 5I>#$!4JKLUU9M!'$!4JKLUV9M!&%!=$':$@BB#G1!@!.'8T!>&B#!Xw!)33-%Z!B-%>!H#!T#=>!>'!:-@$@(>##!
>9#!%>@H&.&>/!'I!>9#!A__!'->=->*!!

0*! 79#!&(=->!6E<!I$#b-#(8/!XF;WZ!B-%>!:$#@>#$!>9@(!)C?`c!@(G!.#%%!>9@(!03?`c*!79#!&(>#$(@.!
B-.>&=.&#G!8.'8T! I$#b-#(8/!FA__!m!F;W!q!X!A__S;"W!LOR3M! t)!Z!B-%>!H#!#b-@.!>'! '$! :$#@>#$!
>9@(!))3!?`c*!79#!I'..'a&(:!>@H.#!&%!>9#!$#I#$#(8#!%#>>&(:!'I!6E<!8.'8T!XF;WZ!@(G!4JKLUU9M!
N&>LOR3MR!

!

OSC Clock �ÄFIN�Å 

XÕtal�ÄMHz�Å 

PLLDIVN[4:0] 
REG[88h] Bit[4:0] 

)C! xm!P!
)+! xm!P!
23! xm!C!
2C! xm!O!
03! xm!0!

!

O*! 79#!%/%>#B!8.'8T!'I!45UUPC!&%!:#(#$@>#G!H/!'%8&..@>'$!@(G!&(>#$(@.!A__!8&$8-&>*!79#!I'..'a&(:!
I'$B-.@!&%!-%#G!I'$!%/%>#B!8.'8T!8@.8-.@>&'(R!

ElE\<_d!m!F;W!q!X!A__S;"W!LOR3M!t)!Z!]!XX!A__S;"?t)!Z!q!X!2yA__S;"d!L2R3M!ZZ!
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5-10 PWM Control Registers 

REG[8Ah] PWM1 Control Register (P1CR) 

Bit Description Default Access

P!
PWM1 Enable 
3!R!S&%@H.#1!A^?)\6Y7!.#D#.!G#=#(G%!'(!A)<4!H&>+*!
)!R!J(@H.#*!

3! 4^!

+!

PWM1 Disable Level 
3!R!A^?)\6Y7!&%!W'$B@.!_!a9#(!A^?!G&%@H.#!'$!E.##=!B'G#*
)! R! A^?)\6Y7! &%! W'$B@.! `! a9#(! A^?! G&%@H.#! '$! E.##=!

B'G#*!
79#!H&>!&%!'(./!-%@H.#!a9#(!A)<4!H&>!O!&%!3*!

3! 4^!

C! 4#%#$D#G! 3! 46!

O!

PWM1 Function Selection 
3!R!A^?)!I-(8>&'(*!
)!R!A^?)!'->=->!@!I&[#G!I$#b-#(8/!%&:(@.!@(G!&>!&%!#b-@.!>'!)!])+!

'%8&..@>'$!8.'8T*!
A^?)!m!F 6E< !]!)+!XNoteZ 

3! 4^!

0Q3!

PWM1 Clock Source Divide Ratio 

3333H!R!ElE\<_d!]!)! )333H!R!ElE\<_d!]!2C+!

333)H!R!ElE\<_d!]!2! )33)H!R!ElE\<_d!]!C)2!

33)3H!R!ElE\<_d!]!O! )3)3H!R!ElE\<_d!]!)32O!

33))H!R!ElE\<_d!]!U! )3))H!R!ElE\<_d!]!23OU!

3)33H!R!ElE\<_d!]!)+! ))33H!R!ElE\<_d!]!O3V+!

3)3)H!R!ElE\<_d!]!02! ))3)H!R!ElE\<_d!]!U)V2!

3))3H!R!ElE\<_d!]!+O! )))3H!R!ElE\<_d!]!)+0UO

3)))H!R!ElE\<_d!]!)2U! ))))H!R!ElE\<_d!]!02P+U

F'$!#[@B=.#1!&I!>9#!%/%>#B!8.'8T!&%!23?`c!@(G!N&>L0R3M!m333)H1!
>9#(!>9#!8.'8T!%'-$8#!'I!A^?)!&%!)3?`c*!

3! 4^!

Note : F6E<!&%!>9#!I$#b-#(8/!'I!#[>#$(@.!'%8&..@>'$*!

!

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

Bit Description Default Access

PQ3!

PWM Cycle Duty Selection Bit 
339!�Æ!)!]!2C+!S->/!a&>9!A^?)!8.'8T!%'-$8#*!
3)9! �Æ!2!]!2C+!S->/!a&>9!A^?)!8.'8T!%'-$8#*!
329!�Æ!0!]!2C+!S->/!a&>9!A^?)!8.'8T!%'-$8#*!

R!
R!
R!

FJ9! �Æ!2CC!]!2C+!S->/!a&>9!A^?)!8.'8T!%'-$8#*!
FF9!�Æ!2C+!]!2C+!S->/!a&>9!A^?)!8.'8T!%'-$8#*!

3! 4^!

!
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REG[8Ch] PWM2 Control Register (P2CR) 

Bit Description Default Access

P!
PWM2 Enable 
3!R!S&%@H.#1!A^?\6Y7!.#D#.!G#=#(G%!'(!A2<4!H&>+*!
)!R!J(@H.#*!

3! 4^!

+!

PWM2 Disable Level 
3!R!A^?2\6Y7!&%!W'$B@.!_!a9#(!A^?!G&%@H.#!'$!E.##=!B'G#*
)! R! A^?2\6Y7! &%! W'$B@.! `! a9#(! A^?! G&%@H.#! '$! E.##=!

B'G#*!
79#!H&>!&%!'(./!-%@H.#!a9#(!A2<4!H&>!O!&%!3*!

3! 4^!

C! 4#%#$D#G! 3! 46!

O!

PWM2 Function Selection 
3!R!A^?2!I-(8>&'(*!
)!R!A^?2!'->=->!@!%&:(@.!a9&89!&%!>9#!%@B#!a&>9!%/%>#B!8.'8T*!!
A^?2!m!ElE\<_d!]!)+  

3! 4^!

0Q3!

PWM2 Clock Source Divide Ratio 

3333H!R!ElE\<_d!]!)! )333H!R!ElE\<_d!]!2C+!

333)H!R!ElE\<_d!]!2! )33)H!R!ElE\<_d!]!C)2!

33)3H!R!ElE\<_d!]!O! )3)3H!R!ElE\<_d!]!)32O!

33))H!R!ElE\<_d!]!U! )3))H!R!ElE\<_d!]!23OU!

3)33H!R!ElE\<_d!]!)+! ))33H!R!ElE\<_d!]!O3V+!

3)3)H!R!ElE\<_d!]!02! ))3)H!R!ElE\<_d!]!U)V2!

3))3H!R!ElE\<_d!]!+O! )))3H!R!ElE\<_d!]!)+0UO

3)))H!R!ElE\<_d!]!)2U! ))))H!R!ElE\<_d!]!02P+U

F'$! #[@B=.#1! &I! >9#! %/%>#B! 8.'8T! &%! 23?`c! @(G! N&>L0R3M!
m33)3H1>9#(!>9#!8.'8T!%'-$8#!'I!A^?2!&%!C?`c*!

3! 4^!

!

REG[8Dh] PWM2 Control Register (P2DCR) 

Bit Description Default Access

PQ3!

PWM Cycle Duty Selection Bit 
339!�Æ!)!]!2C+!S->/!a&>9!A^?2!8.'8T!%'-$8#*!
3)9! �Æ!2!]!2C+!S->/!a&>9!A^?2!8.'8T!%'-$8#*!
329!�Æ!0!]!2C+!S->/!a&>9!A^?2!8.'8T!%'-$8#*!

R!
R!

FJ9! �Æ!2CC!]!2C+!S->/!a&>9!A^?2!8.'8T!%'-$8#*!
FF9!�Æ!2C+!]!2C+!S->/!a&>9!A^?2!8.'8T!%'-$8#*!

3! 4^!

 

System CLK

PWM CLK

PWM Output

2qA^?!<_d

2C+qA^?!<_d

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

P!

Memory Clear Function 
3!R!J(G! '$!E>'=*!^9#(!a$&>#!3!>'!>9&%!H&>!45UUPC!a&..!%>'=!>9#!

?#B'$/! 8.#@$! I-(8>&'(*! 6$! &I! $#@G! H@8T! >9&%! H&>! &%! 31! &>!
&(G&8@>#%!>9@>!?#B'$/!8.#@$!I-(8>&'(!&%!8'B=.#>#*!

)!R!E>@$>!>9#!B#B'$/!8.#@$!I-(8>&'(*!

3! 4^!

+!

Memory Clear Area Setting 
3! R! <.#@$! >9#! I-..! a&(G'a*! XA.#@%#! $#I#$! >'! >9#! %#>>&(:! 'I!

4JKL)O9M1!L)V9M1!L)59MZ!
)! R! <.#@$! >9#! @8>&D#! a&(G'aXA.#@%#! $#I#$! >'! >9#! %#>>&(:! 'I!

4JKL039i0P9MZ*!79#!.@/#$!>'!H#!8.#@$#G!&%!@88'$G&(:!>'!>9#!
%#>>&(:!4JKLO)9M!N&>3*!

3! 4^!

CQ3! W5! 3! 46!

!

5-11 Drawing Control Registers 

REG[90h] Draw Line/Circle/Square Control Register (DCR) 

Bit Description Default Access

P!

Draw Line/Square/Triangle Start Signal 
Write Function 
3!R!E>'=!>9#!G$@a&(:!I-(8>&'(*!
)!R!E>@$>!>9#!G$@a&(:!I-(8>&'(*!
Read Function 
3!R!S$@a&(:!I-(8>&'(!8'B=.#>#*!
)!R!S$@a&(:!I-(8>&'(!&%!=$'8#%%&(:*!

3! 4^!

+!

Draw Circle Start Signal 
Write Function 
3!R!E>'=!>9#!8&$8.#!G$@a&(:!I-(8>&'(*!
)!R!E>@$>!>9#!8&$8.#!G$@a&(:!I-(8>&'(*!
Read Function 
3!R!<&$8.#!G$@a&(:!I-(8>&'(!8'B=.#>#*!
)!R!<&$8.#!G$@a&(:!I-(8>&'(!&%!=$'8#%%&(:*!

3! 4^!

C!
Fill the Circle/Square/Triangle Signal 
3!R!W'(!I&..*!
)!R!F&..*!

3! 4^!

O!
Draw Line or Square Select Signal 
3!R!S$@a!.&(#*!
)!R!S$@a!%b-@$#*!

3! 4^!

0Q)! W5! 3! 46!

3!
Draw Triangle or Line/Square Select Signal 
3!R!S$@a!_&(#!'$!Eb-@$#!
)!R!S$@a!7$&@(:.#!

3! 4^!

!
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XS_`E41!S_"E4Z

XS_`J41!S_"J4Z

Draw Line

XS_`E41!S_"E4Z

XS_`J41!S_"J4Z

Draw Square

XS_`J41!S_"J4Z

Draw Square fill

XS_`E41!S_"E4Z

XS<`41!S<"4Z

4@G&-%

Draw Circle

XS<`41!S<"4Z

4@G&-%

Draw Circle fill Draw Triangle Draw Triangle fill
XS_`E41!S_"E4Z

XS_`J41!S_"J4Z XS_`J41!S_"J4Z

XS_`E41!S_"E4ZXS7A`1!S7A"Z XS7A`1!S7A"Z

XS_`E41!S_"E4Z

XS_`J41!S_"J4Z

Draw Line

XS_`E41!S_"E4Z

XS_`J41!S_"J4Z

Draw Square

XS_`J41!S_"J4Z

Draw Square fill

XS_`E41!S_"E4Z

XS<`41!S<"4Z

4@G&-%

Draw Circle

XS<`41!S<"4Z

4@G&-%

Draw Circle fill Draw Triangle Draw Triangle fill
XS_`E41!S_"E4Z

XS_`J41!S_"J4Z XS_`J41!S_"J4Z

XS_`E41!S_"E4ZXS7A`1!S7A"Z XS7A`1!S7A"Z

!

Figure  5-6 : Drawing Function Parameter 

 
REG[91h] Draw Line/Square Horizontal  Start Address Register0 (DLHSR0) 

Bit Description Default Access

PQ3! Draw Line/Square Horizontal Start Address[7:0]  3! 4^!

!

REG[92h] Draw Line/Square Horizontal  Start Address Register1 (DLHSR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Draw Line/Square Horizontal Start Address[9:8]  3! 4^!

!

REG[93h] Draw Line/Square Vertical Start Address Register0 (DLVSR0) 

Bit Description Default Access

PQ3! Draw Line/Square Vertical Start Address[7:0]  3! 4^!

!

REG[94h] Draw Line/Square Vertical Start Address Register1 (DLVSR1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Draw Line/Square Vertical Start Address[8]  3! 4^!

*Note: %>@$>!='&(>!@(G!#(G!='&(>!8@(('>!#b-@.*!

!

REG[95h] Draw Line/Square Horizont al End Address Register0 (DLHER0) 

Bit Description Default Access

PQ3! Draw Line/Square Horizontal End Address[7:0]  3! 4^!
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REG[96h] Draw Line/Square Horizont al End Address Register1 (DLHER1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Draw Line/Square Horizontal End Address[9:8]  3! 4^!

!

REG[97h] Draw Line/Square Vertical End Address Register0 (DLVER0) 

Bit Description Default Access

PQ3! Draw Line/Square Vertical End Address[7:0]  3! 4^!

!

REG[98h] Draw Line/Square Vertical End Address Register1 (DLVER1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Draw Line/Square Vertical End Address[8]  3! 4^!

*Note: %>@$>!='&(>!@(G!#(G!='&(>!8@(('>!#b-@.* 

!

REG[99h] Draw Circle Center Horizontal Address Register0 (DCHR0) 

Bit Description Default Access

PQ3! Draw Circle Center Horizontal Address[7:0]  3! 4^!

!

REG[9Ah] Draw Circle Center Horizontal Address Register1 (DCHR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Draw Circle Center Horizontal Address[9:8]  3! 4^!

!

REG[9Bh] Draw Circle Center Vertical Address Register0 (DCVR0) 

Bit Description Default Access

PQ3! Draw Circle Center Vertical Address[7:0]  3! 4^!

!

REG[9Ch] Draw Circle Center Vertical Address Register1 (DCVR1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Draw Circle Center Vertical Address[8]  3! 4^!

!

REG[9Dh] Draw Circle Radius Register (DCRR) 

Bit Description Default Access

PQ3! Draw Circle Radius[7:0] 3! 4^!
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REG[A0h] Draw Ellipse/Ellipse Curve/Circle Square Control Register  

Bit Description Default Access

P!

Draw Ellipse/Circle Square Start Signal 
Write Function 
3!R!E>'=!>9#!G$@a&(:!I-(8>&'(*!
)!R!E>@$>!>9#!G$@a&(:!I-(8>&'(*!
Read Function 
3!R!S$@a&(:!I-(8>&'(!8'B=.#>#*!
)!R!S$@a&(:!I-(8>&'(!&%!=$'8#%%&(:* 

3! 4^!

+!
Fill the Ellipse/Circle Square Signal 
3!R!W'(!I&..*!
)!R!I&..* 

3! 4^!

C!
Draw Ellipse/ Ellipse Curve or Circle Square Select Signal 
3!R!S$@a!J..&=%#]!J..&=%#!<-$D#*XS#=#(G!'(!H&>OZ!
)!R!S$@a!<&$8.#!Eb-@$#* 

3! 4^!

O!
Draw Ellipse or Ellipse Curve Select Signal 
3!R!S$@a!J..&=%#!
)!R!S$@a!J..&=%#!<-$D# 

3! 4^!

0Q2! W5! 3! 46!

)Q3! Draw Ellipse Curve Part Select(DECP) 3! 4^!

!

J__\5J__\N

XSJ`41!SJ"4Z

Draw Ellipse

J__\5J__\N

XSJ`41!SJ"4Z

Draw Ellipse Fill

J__\5 J__\N XS_`E41!S_"E4Z

XS_`J41!S_"J4Z

J__\5 J__\N XS_`E41!S_"E4Z

XS_`J41!S_"J4Z

Draw Circle Square Draw Circle Square Fill
 

SJ<A!m!2pH33

SJ<A!m!2pH3) SJ<A!m!2pH)3

SJ<A!m!2pH)) SJ<A!m!2pH))SJ<A!m!2pH33

SJ<A!m!2pH3) SJ<A!m!2pH)3

Draw Ellipse curve Draw Ellipse curve fill

SJ<A!m!2pH33

SJ<A!m!2pH3) SJ<A!m!2pH)3

SJ<A!m!2pH)) SJ<A!m!2pH))SJ<A!m!2pH33

SJ<A!m!2pH3) SJ<A!m!2pH)3

Draw Ellipse curve Draw Ellipse curve fill

 

Figure  5-7 : The Drawing Function 
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REG[A1h] Draw Ellipse/Circle Squa re Long axis Setting Register (ELL_A0) 

Bit Description Default Access

PQ3! Draw Ellipse/Circle Square Long axis[7:0] 3! 4^!

!

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! 4^!

!

REG[A3h] Draw Ellipse/Circle Square  Short axis Setting Register (ELL_B0) 

Bit Description Default Access

PQ3! Draw Ellipse/Circle Square Short axis[7:0] 3! 4^!

 

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! 4^!

!

REG[A5h] Draw Ellipse/Circle Square Cent er Horizontal Address Register0 (DEHR0) 

Bit Description Default Access

PQ3! Draw Ellipse/Circle Square Ce nter Horizontal Address[7:0] 3! 4^!

!

REG[A6h] Draw Ellipse/Circle Square Cent er Horizontal Address Register1 (DEHR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Draw Ellipse/Circle Square Ce nter Horizontal Address[9:8] 3! 4^!

 

REG[A7h] Draw Ellipse/Circle Square Ce nter Vertical Address Register0 (DEVR0) 

Bit Description Default Access

PQ3! Draw Ellipse/Circle Square Center Vertical Address[7:0] 3! 4^!

!
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REG[A8h] Draw Ellipse/Circle Square Ce nter Vertical Address Register1 (DEVR1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Draw Ellipse/Circle Square Center Vertical Address[8] 3! 4^!

!

REG[A9h] Draw Triangle Point 2 Horizontal Address Register0 (DTPH0) 

Bit Description Default Access

PQ3! Draw Triangle Point 2 Horizontal Address[7:0] 3! 4^!

!

REG[AAh] Draw Triangle Point 2 Hori zontal Address Register1 (DTPH1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Draw Triangle Point 2 Horizontal Address[9:8] 3! 4^!

!

REG[ABh] Draw Triangle Point 2 Vertical Address Register0 (DTPV0) 

Bit Description Default Access

PQ3! Draw Triangle Point 2 Vertical Address [7:0] 3! 4^!

!

REG[ACh] Draw Triangle Point 2 Vertical Address Register1 (DTPV1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Draw Triangle Point 2 Vertical Address [8] 3! 4^!

!
!

5-12 DMA Registers 

REG[B0h] Source Starting Address REG0 (SSAR0) 

Bit Description Default Access

PQ3! DMA Source START ADDRESS [7:0] 3! 4^!

!

REG[B1h] Source Starting Address REG 1 (SSAR1) 

Bit Description Default Access

PQ3! DMA Source START ADDRESS [15:8] 3! 4^!

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!48/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

REG[B2h] Source Starting Address REG 2 (SSAR2) 

Bit Description Default Access

PQ3! DMA Source START ADDRESS [23:16] 3! 4^!

!

REG[B4h] Block Width REG 0(BWR0) / DMA Transfer Number REG 0 (DTNR0) 

Bit Description Default Access

PQ3!

When REG[BFh] bit 1 = 0 (Continuous Mode) 
S?5!7$@(%I#$!W-BH#$!LPR3M!
When REG[BFh] bit 1 = 1 (Block Mode) 
S?5!N.'8T!^&G>9!LPR3M!

3! 4^!

!

REG[B5h] Block Width REG 1 (BWR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! DMA Block Width [9:8] 3! 4^!

 

REG[B6h ] Block Height REG 0(BHR0) /D MA Transfer Number REG 1 (DTNR1) 

Bit Description Default Access

PQ3!

When REG[BFh] bit 1 = 0 (Continuous Mode) 
S?5!7$@(%I#$!W-BH#$!L)CRUM!
When REG[BFh] bit 1 = 1 (Block Mode) 
S?5!N.'8T!`#&:9>!LPR3M!

3! 4^!

 

REG[B7h] Block Height REG 1 (BHR1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! DMA Block Height [9:8] 3! 4^!

!

REG[ B8h] Source Picture Width REG 0(SPW R0) / DMA Transfer Number REG 2(DTNR2) 

Bit Description Default Access

PQ0! DMA Source Picture Width [7:3] 3! 4^!

2Q3!

When REG[BFh] bit 1 = 0 (Continuous Mode) 
S?5!7$@(%I#$!W-BH#$!L)UR)+M!
When REG[BFh] bit 1 = 1 (Block Mode) 
S?5!E'-$8#!A&8>-$#!^&G>9!L2R3M!

3! 4^!

!
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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! 4^!

!

E'-$8#!E#$&@.!46?!5GG$#%% S#%>&(@>&'(!S&%=.@/!?#B'$/

S?5

EE54

<'(>&(-'-%!?'G#

E'-$8#!E#$&@.!46?!5GG$#%%

EA^4

N^4

N`4

S#%>&(@>&'(!S&%=.@/!?#B'$/

S?5
EE54

N.'8T!?'G#

58>&D#!^&(G'a%

X<Y4`1!<Y4"Z

X<Y4`1!<Y4"Z

58>&D#!^&(G'a%SW74

!

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

3! 4^!

3!

Write Function �Î  DMA Start Bit 
E#>!>'!)!H/!?<Y!@(G!$#%#>!>'!3!@->'B@>&8@../!
Read Function �Î  DMA Busy Check Bit 
3R;G.#!]!)RN-%/!

3! 4^!

!
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5-13 Key & IO Control Registers 

REG [C0h] Key-Scan Control Register 1 (KSCR1) 

Bit Description Default Access

P!
Key-Scan Enable Bit(KEY_EN) 
)!R!J(@H.#*!
3!R!S&%@H.#*!

3! 4]^!

+!
LongKey Enable Bit 
)!R!J(@H.#*!_'(:!T#/!=#$&'G!&%!%#>!H/!dE<42!H&>OQ2*!
3!R!S&%@H.#*!

3! 4^!

CQO!

Key-Scan Data Sampling Times 
S#QH'-(8#!>&B#%!'I!%8@(!I$#b-#(8/*!
33H!R!O!
3)H!R!U!
)3H!R!)+!
))H!R!02!

3! 4]^!

0! W5! 3! 46!

2Q3!

KF2-0: !Key-Scan Frequency !
!

KF2 KF1 KF0 Key-Scan Cycle (4x5) 
E/%>#B!<.'8T! 23?`c! O3?`c +3?`c!
3! 3! 3! )2Uz%! +Oz%! O2*+P-%!
3! 3! )! 2C+z%! )2Uz%! UC*00z%!
3! )! 3! C)2z%! 2C+z%! )P3*+Pz%
3! )! )! )*32OB% C)2z%! 0O)*00z%
)! 3! 3! 2*3OUB% )*32OB% +U2*+P-%!
)! 3! )! O*3V+B% 2*3OUB% )*0+CB%!
)! )! 3! U*)V2B% O*3V+B% 2*P0)B%!
)! )! )! )+*0UOB% U*)V2B% C*O+)B%!!

3! 4]^!

!

REG [C1h] Key-Scan Controller Register 2 (KSCR2) 

Bit Description Default Access

P!
Key-Scan Wakeup Function Enable Bit 
3R!d#/QE8@(!^@T#-=!I-(8>&'(!&%!G&%@H.#*!
)R!d#/QE8@(!^@T#-=!I-(8>&'(!&%!#(@H.#*!

3! 4]^!

+QO! W5! 3! 46!

0Q2!

Long Key Timing Adjustment 

System Clock 20MHz 40MHz 60MHz 
33H! )*2C!%#8! 3*+2C!%#8 3*0)2C!%#8
3)H! 2*C!%#8! )*2C!%#8! 3*+2C!%#8
)3H! 0*PC!%#8! )*UPC!%#8 3*V0PC!%#8
))H! C!%#8! 2*C!%#8! )*2C!%#8!!

3! 4]^!

)Q3!

Numbers of Key Hit. 
33H!RW'!T#/!&%!=$#%%#G!
3)H!R6(#!T#/!&%!=$#%%#G1!$#@G!4JKL<29M!I'$!>9#!T#/!8'G#*!
)3H! R7a'! T#/%! @$#! =$#%%#G1! $#@G! 4JKL<29! i! <09M! I'$! >9#! T#/!

8'G#%*!
))H!R79$##!T#/%!@$#!=$#%%#G1!$#@G!4JKL<29! i!<O9M!I'$!>9#!T#/!

8'G#%* 

3! 46!
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REG [C2h] Key-Scan Data Register (KSDR0) 

Bit Description Default Access

PQ3!
Key Strobe Data0 
79#!8'$$#%='(G&(:!T#/!8'G#!3!>9@>!&%!=$#%%#G*!!
A.#@%#!$#I#$!>'!%#8>&'(!!PQV!I'$!G#>@&.!G#%8$&=>&'(*!

W5! 46!

!

REG [C3h] Key-Scan Data Register (KSDR1) 

Bit Description Default Access

PQ3!
Key Strobe Data1 
79#!8'$$#%='(G&(:!T#/!8'G#!)!>9@>!&%!=$#%%#G*!!
A.#@%#!$#I#$!>'!%#8>&'(!!PQV!I'$!G#>@&.!G#%8$&=>&'(*!

W5! 46!

!

REG [C4h] Key-Scan Data Register (KSDR2) 

Bit Description Default Access

PQ3!
Key Strobe Data2 
79#!8'$$#%='(G&(:!T#/!8'G#!2!>9@>!&%!=$#%%#G*!!
A.#@%#!$#I#$!>'!%#8>&'(!!PQV!I'$!G#>@&.!G#%8$&=>&'(*!

W5! 46!

!

REG[C7h] Extra General Purpose IO Register (GPIOX) 

Bit Description Default Access

PQ)! W5! 3! 46!

3!
The GPIX/GPOX Data Bit 
4#@GR!;(=->!G@>@!I$'B!KA;g!=&(*!
^$&>#R!6->=->!G@>@!>'!KA6g!=&(*!

W5! 4^!

!

5-14 Floating Window Control Registers 

REG [D0h] Floating Windows Start Address XA 0 (FWSAXA0) 

Bit Description Default Access

PQ3! Floating Windows Start Address XA [7:0] 3! 4^!
 

REG [D1h] Floating Windows Start Address XA 1 (FWSAXA1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Floating Windows Start Address XA [9:8] 3! 4^!
 

REG [D2h] Floating Windows Start Address YA 0 (FWSAYA0) 

Bit Description Default Access

PQ3! Floating Windows Start Address YA [7:0] 3! 4^!
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REG [D3h] Floating Windows Start Address YA 1 (FWSAYA1) 

Bit Description Default Access

PQ)! W5! 3! 46!
3! Floating Windows Start Address YA [8] 3! 4^!

 

REG [D4h] Floating Windows Width 0 (FWW0) 

Bit Description Default Access

PQ3! Floating Windows Width Setting [7:0] 3! 4^!
 

REG [D5h] Floating Windows Width 1 (FWW1) 

Bit Description Default Access

PQ2! W5! 3! 46!
)Q3! Floating Windows Width Setting [9:8] 3! 4^!

 

REG [D6h] Floating Windows Height 0 (FWH0) 

Bit Description Default Access

PQ3! Floating Windows Height Setting[7:0] 3! 4^!

 

REG [D7h] Floating Windows Height 1 (FWH1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Floating Windows Height Setting [9:8] 3! 4^!

 

REG [D8h] Floating Windows Display X Address 0 (FWDXA0) 

Bit Description Default Access

PQ3! Floating Windows Display X Address [7:0] 3! 4^!

 

REG [D9h] Floating Windows Display X Address 1 (FWDXA1) 

Bit Description Default Access

PQ2! W5! 3! 46!

)Q3! Floating Windows Display X Address [9:8] 3! 4^!
!

REG [DAh] Floating Windows Display Y Address 0 (FWDYA0) 

Bit Description Default Access

PQ3! Floating Windows Display X Address [7:0] 3! 4^!
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REG [DBh] Floating Windows Display Y Address 1 (FWDYA1) 

Bit Description Default Access

PQ)! W5! 3! 46!

3! Floating Windows Display Y Address [8] 3! 4^!

!

Layer2

(FWDXA, FWDYA)

Layer1

(FWSAXA, FWSAYA)

FWW

FWH

Floating Windows

Display Windows

FWW

FWH

Layer2

(FWDXA, FWDYA)

Layer1

(FWSAXA, FWSAYA)

FWW

FWH

Floating Windows

Display Windows

FWW

FWH

 

Figure  5-9 : Floating Windows 

!

5-15 Serial Flash Control Registers 

SACS_MODE REG [E0h] Serial Flash/ROM Direct Access Mode 

Bit Description Default Access

PQ)! W5! 3! 46!

3!
3R!G&$#8>!@88#%%!B'G#!G&%@H.#1!>9#(!-%#$!8@(!-%#!I'$!F6W7]S?5!

B'G#*!
)R!!G&$#8>!@88#%%!B'G#!#(@H.#!!1!>9#(!F6W7]S?5!B'G#!G&%@H.#!

3! 4^!

!

SACS_ADDR REG [E1h] Serial Flash/ROM Direct Access Mode Address 

Bit Description Default Access

PQ3!
S&$#8>!@88#%%!B'G#!5GG$#%%!!
E#$&@.!F.@%9]46?!9@D#!2O!H&>!@GG$#%%!G@>@1!-%#$!B-%>!H#!a$&>#!0!
>&B#%!J)!I'$!@GG$#%%!%#>>&(:*!

3! ^6!

!

SACS_DATA [E2h] Serial Flash/R OM Direct Access Data Read 

Bit Description Default Access

PQ3! S&$#8>!@88#%%!B'G#!4#@G!S@>@!H-II#$! 3! 46!
!
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5-16 Interrupt Control Registers 

REG[F0h] Interrupt Control Register1 (INTC1) 

Bit Description Default Access

PQC! W5! 3! 46!

O!
KEYSCAN Interrupt Enable Bit 
3!R!S&%@H.#!dJlE<5W!&(>#$$-=>*!
)!R!J(@H.#!dJlE<5W!&(>#$$-=>*!

3! 4^!

0!
DMA Interrupt Enable Bit 
3!R!S&%@H.#!S?5!&(>#$$-=>*!
)!R!J(@H.#!S?5!&(>#$$-=>*!

3! 4^!

2!
Touch Panel Interrupt Enable Bit 
3!R!S&%@H.#!7'-89!&(>#$$-=>*!
)!R!J(@H.#!7'-89!&(>#$$-=>*!

3! 4^!

)!
BTE Process Complete Interrupt Enable Bit 
3!R!S&%@H.#!N7J!=$'8#%%!8'B=.#>#!&(>#$$-=>*!
)!R!J(@H.#!N7J!=$'8#%%!8'B=.#>#!&(>#$$-=>*!

3! 4^!

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: 
3!R!S&%@H.#!N7J!&(>#$$-=>!I'$!?<Y!4]^*!
)!R!J(@H.#!N7J!&(>#$$-=>!I'$!?<Y!4]^*!
When the BTE Function is Disabled, this bit is used to 
Enable the Interrupt of Font Write Function: 
3!R!S&%@H.#!I'(>!a$&>#!&(>#$$-=>*!
)!R!J(@H.#!I'(>!a$&>#!&(>#$$-=>*!

3! 4^!

Note : 
)*!?<YQ$#.@>&D#!N7J!'=#$@>&'(%!&(8.-G#!n^$&>#!N7J!a&>9!46Ao1!n4#@G!N7Jo1!n7$@(%=@$#(>!^$&>#!N7Jo1!

n<'.'$!J[=@(Go1!n<'.'$! J[=@(G!a&>9!>$@(%=@$#(8/o*!

2*!F'(>!^$&>#!;(>#$$-=>!&(G&8@>#%!>9#!8'B=.#>&'(!'I!>9#!I'(>!89@$@8>#$!a$&>&(:!>'!>9#!SS45?* 
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REG[F1h] Interrupt Control Register2 (INTC2) 

Bit Description Default Access

PQC! W5! 3! 46!

O!

Write Function �Î  KEYSCAN Interrupt Clear Bit 
3!R!W'!'=#$@>&'(*!
)!R!<.#@$!>9#!T#/%8@(!&(>#$$-=>*!
Read Function �Î  KEYSCAN Interrupt Status 
3!R!W'!T#/%8@(!&(>#$$-=>!9@==#(%*!
)!R!d#/%8@(!&(>#$$-=>!9@==#(%*!

3! 4^!

0!

Write Function �Î  DMA Interrupt Clear Bit 
3!R!W'!'=#$@>&'(*!
)!R!<.#@$!>9#!S?5!&(>#$$-=>*!
Read Function �Î  DMA Interrupt Status 
3!R!W'!S?5!&(>#$$-=>!9@==#(%*!
)!R!S?5!!&(>#$$-=>!9@==#(%*!

3! 4^!

2!

Write Function �Î  Touch Panel Interrupt Clear Bit 
3!R!W'!'=#$@>&'(*!
)!R!<.#@$!>9#!>'-89!&(>#$$-=>*!
Read Function �Î  Touch Panel Interrupt Status 
3!R!W'!7'-89!A@(#.!&(>#$$-=>!9@==#(%*!
)!R!7'-89!A@(#.!&(>#$$-=>!9@==#(%*!

3! 4^!

)!

Write Function �Î  BTE Process Complete Interrupt Clear Bit
3!R!W'!'=#$@>&'(*!
)!R!<.#@$!N7J!=$'8#%%!8'B=.#>#!&(>#$$-=>*!
Read Function �Î BTE Interrupt Status 
3R!W'!N7J!=$'8#%%!8'B=.#>#!&(>#$$-=>!9@==#(%*!
)R!N7J!=$'8#%%!8'B=.#>#!&(>#$$-=>!9@==#(%*!

3! 4^!

3!

When MCU-relative BTE operation is selected (*1) and BTE 
Function is Enabled ( REG[50h] Bit7 = 1 ) 
Write Function �Î  BTE Interrupt for MCU R/W Enable Bit 
3!R!W'!'=#$@>&'(*!
)!R!<.#@$!N7J!?<Y!4]^!&(>#$$-=>*!
Read Function �Î  BTE R/W Interrupt Status 
3R!W'!N7J!&(>#$$-=>!I'$!?<Y!4]^!9@==#(%*!
)R!N7J!&(>#$$-=>!I'$!?<Y!4]^!9@==#(%*!
When BTE is not Enable and Text Mode is Enable 
Write Function �Î  Font Write Interrupt (*2) Enable Bit 
3!R!W'!'=#$@>&'(*!
)!R!<.#@$!I'(>!a$&>#!&(>#$$-=>*!
Read Function �Î  Font Write Interrupt Status 
3R!W'!I'(>!a$&>#!&(>#$$-=>!9@==#(%*!
)R!F'(>!a$&>#!&(>#$$-=>!9@==#(%*!

3! 4^!

Note : 
)*!?<YQ$#.@>&D#!N7J!'=#$@>&'(%!&(8.-G#!n^$&>#!N7J!a&>9!46Ao1!n4#@G!N7Jo1!n7$@(%=@$#(>!^$&>#!N7Jo1!

n<'.'$!J[=@(Go1!n<'.'$! J[=@(G!a&>9!>$@(%=@$#(8/o*!

2*!F'(>!^$&>#!;(>#$$-=>!&(G&8@>#%!>9#!8'B=.#>&'(!'I!>9#!I'(>!89@$@8>#$!a$&>&(:!>'!>9#!SS45?*!!
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6. Hardware Interface 

6-1 MCU Interface 

79#!45UUPC!%-=='$>%!U3U3!@(G!+U33!%#$&#%!?<Y!&(>#$I@8#1!>9#!>/=#!'I!?<Y!&(>#$I@8#!&%!G#8&G#G!H/!
<U+!=&(*!;I!<U+!=&(!&%!%#>!>'!.':&8!.'a1!>9#(!>9#!?<Y!&(>#$I@8#!'I!45UUPC!&%!G#I&(#G!@%!U3U3!%#$&#%*!;I!
>9#! <U+! &%! 8'((#8>#G! >'! .':&8! 9&:91! >9#(! >9#!?<Y! &(>#$I@8#! 'I! 45UUPC! &%! -%#G! @%! +U33! %#$&#%*!
A.#@%#!$#I#$!>'!>9#!F&:-$#!!+Q)!@(G!F&:-$#!!+Q2*!

!

RA8875

4E

<EkS#8'G#$S#8'G#$

SNL3QPM]SNL3Q)CM

4Sk

^4k
4E7k

^5;7k

8080 MCU

53

5)Q5P]5)Q5)C

;64j

SNL3QPM]SNL3Q)CM
4S4S

^4
4JE4JE

^5;7^5;7

;W7 ;W7k

<U+

KWS

 

Figure  6-1 : 8080 MCU Interface 

 
 

6800 MCU RA8875

53 4E

5)Q5P]5)Q5)C
<EkS#8'G#$S#8'G#$
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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&(:!89@$>%!@$#!-%#G!>'!G#8$&H#!>9#!>&B&(:!%=#8&I&8@>&'(!'I!>9#!%>@(G@$G!U3U3!@(G!
+U33!&(>#$I@8#%*!

!

6800 Ð 8/16-bit Interface 

J

4]^

531!<E

SNLPR3M
X^$&>#Z

SNLPR3M
X4#@GZ

><l<+

>5̂ + >J^

>5̀ +

>SE+

>S +̀

>6`+>5<<+

!

Figure  6-3 : 6800 MCU Waveform 

!

Table  6-1 : 6800 MCU I/F Timing 

Rating 
Symbol Parameter 

Min. Max. 
Unit Symbol 

><l<+ ! </8.#! >&B#! C3! QQ! (%!

>J^ ! E>$'H#!A-.%#!a&G>9! 23! QQ! (%!

>5^+ ! 5GG$#%%!%#>-=!>&B#! 3! QQ!(%!

>5`+ ! 5GG$#%%!9'.G!>&B#! )3! QQ! (%!

>SE+! S@>@!%#>-=!>&B#! 23! QQ! (%!

>S`+ ! S@>@!9'.G!>&B#! )3! QQ! (%!

>5<<+ ! S@>@!'->=->!@88#%%!>&B#! 3! 23! (%!

>6`+ ! S@>@!'->=->!9'.G!>&B#! 3! 23! (%!

>8!&%!'(#!%/%>#B!8.'8T!=#$&'GR

>8!m!)]ElE\<_d!

 
!
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8080 Ð 8/16-bit Interface 

!

Figure  6-4 : 8080 Waveform 

!

Table  6-2 : 8080 MCU I/F Timing 

Rating 
Symbol Parameter 

Min. Max. 
Unit Symbol 

><l<U ! </8.#! >&B#! C3! QQ! (%!

><<U! E>$'H#!A-.%#!a&G>9! 23! QQ! (% 

>5EU! 5GG$#%%!%#>-=!>&B#! 3! QQ!(%!

>5`U ! 5GG$#%%!9'.G!>&B#! )3! QQ! (% 

>SEU! S@>@!%#>-=!>&B#! 23! QQ! (%!

>S`U ! S@>@!9'.G!>&B#! )3! QQ! (% 

>5<<U ! S@>@!'->=->!@88#%%!>&B#! 3! 23! (%!

>6`U ! S@>@!'->=->!9'.G!>&B#! 3! 23! (% 

>8!&%!'(#!%/%>#B!8.'8T!=#$&'GR
>8!m!)]ElE\<_d  

!
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79#!G@>@!H-%!a&G>9!'I!45UUPC!8@(!H#!%#.#8>#G!>'!UQH&>])+QH&>!H/!%#>>&(:!>9#!N&>!L)R3M!'I!ElE4*!
^9#(!N&>!L)R3M!'I!ElE4!&%!8.#@$#G!>'!n33o1!>9#(!>9#!G@>@!H-%!&%!UQH&>*!;I!N&>!L)R3M!'I!ElE4!&%!%#>!>'!
n))o1! >9#(! >9#! G@>@! >$@(%&>&'(! &%! %#>! @%)+QH&>*!W'! B@>>#$! a9@>! >/=#! 'I! ?<Y! ;]F! &%! %#.#8>#G!
X+U33]U3U3Z1!H'>9!'I!>9#B!8@(!H#!89@(:#G!>9#!H-%!a&G>9!a9#(!(##G*!N->!&I!>9#!UQH&>!&%!-%#G1!&>!
(##G%!G'-H.#!>$@(%B&%%&'(!>&B#!>9@(!)+QH&>!H-%!@(G!@..!'I!>9#!$#:&%>#$%!B-%>!H#!@88#%%#G!H/!UQ
H&>!G@>@*!

79#! 8'(>&(-'-%! G@>@! a$&>#! %=##G! G#>#$B&(#%! >9#! G&%=.@/! -=G@>#! %=##G*! 79#! 8/8.#Q>'Q8/8.#!
&(>#$D@.!B-%>!H#!.@$:#$!>9@(!O!>&B#%!'I!%/%>#B!8.'8T!=#$&'G*!6D#$!>9#!%=#8&I&8@>&'(!B@/!8@-%#!
>9#!G@>@!.'%#!'$!I-(8>&'(!I@&.*!A.#@%#!$#I#$!>'!F&:-$#! +QC!@(G!F&:-$#! +Q+!I'$!a@D#I'$B!G#>@&.*!!

;(! '$G#$! >'! $#G-8#! >9#! >$@(%B&%%&'(! &(>#$I#$#(8#! H#>a##(! ?<Y! &(>#$I@8#! @(G! 45UUPC1! ;>! &%!
%-::#%>#G!>9@>!@!%B@..!8@=@8&>'$!>'!>9#!KWS!%9'-.G!H#!@GG#G!@>!>9#!%&:(@.!'I!<Ek1!4Sk1!^4k*!
;I! -%&(:! 8@H.#! >'! 8'((#8>! ?<Y! @(G! 45UUPC1! =.#@%#! T##=! >9#! 8@H.#! .#(:9! .#%%! >9@(! 238B*!
6>9#$a&%#!&>p%!%-::#%>#G!>'!@GG!)i)3d'9B!=-..Q-=!$#%&%>'$%!'(!=&(%!<Ek1!4Sk1!^4k!@(G!4E*!

!

4E

^4

4S

u<E

ElE\<_d

?&(*!x!C[ElE\<_d

?AY+U33!S@>@!^$&>#!E=##G!_&B&>

!

Figure  6-5 : 6800 I/F Continuous Data Write Cycle Waveform 

!

!

4E

^4

4S

u<E

ElE\<_d

?&(*!x!C[ElE\<_d

?AYU3U3!S@>@!^$&>#!E=##G!_&B&>

!

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 

SCK SCL (SCK)

SDA SDO (SDA)

ZCS SCS# (ZCS)

SIFS1

PS

VDD

SIFS0

VDD

RA8875MPU

SCK SCL (SCK)

SDA SDO (SDA)

ZCS SCS# (ZCS)

SIFS1

PS

VDD

SIFS0

VDD

RA8875MPU

!

Figure  6-7 : The MCU Interface Diagram of 3-Wire SPI  

45UUPC!=$'D&G#%!@!EA;!%.@D#!8'(>$'..#$*!79#!B@[&B-B!8.'8T!$@>#!'I!0Q^&$#!EA;!a$&>#!E<_!&%!%/%>#B!
8.'8T!]!0X&*#*!EA;!8.'8T!9&:9!G->/!B-%>!.@$:#!>9@(!)*C!%/%>#B!8.'8TZ!@(G!>9#!B@[&B-B!8.'8T!$@>#!'I!
0Q^&$#! EA;! $#@G! E<_! &%! %/%>#B! 8.'8T! ]! +*! 79#! EA;! ;]F! @$#! @D@&.@H.#! >9$'-:9! >9#! 89&=! %#.#8>! .&(#!
Xu<EZ1! %#$&@.! >$@(%I#$! 8.'8T! .&(#! XE<dZ! @(G! %#$&@.! &(=->]'->=->! .&(#! XES5Z*! E<d! &%! G$&D#(! H/! >9#!
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Figure  6-8 : Date Write on 3-Wire SPI-Bus 
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Figure  6-9 : Data Read on 3-Wire SPI-Bus 

!

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

SCS#

SCL

SDA

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

7$@(%I#$!E>@$> 7$@(%I#$!J(G

FROM MPU TO RA8875

FROM RA8875 TO MPU

MSB LSB

DB
7

DB
6

DB
5

DB
4

DB
3

DB
2

DB
1

DB
0

RS RW

REG_NO1 0

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

SCS#

SCL

SDA

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

7$@(%I#$!E>@$> 7$@(%I#$!J(G

FROM MPU TO RA8875

FROM RA8875 TO MPU

MSB LSB

DB
7

DB
6

DB
5

DB
4

DB
3

DB
2

DB
1

DB
0

RS RW

REG_NO1 0

!

Figure  6-10 : CMD Write on 3-Wire SPI-Bus 
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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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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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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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Figure  6-21 : The MCU Interface Diagram of IIC 
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8/8.#%!I'$!45UUPCR!n<'BB@(G!a$&>#%!8/8.#o1!nE>@>-%!$#@G!8/8.#o1!nS@>@!a$&>#!8/8.#o1!@(G!nS@>@!$#@G!
8/8.#o*!79#!8/8.#!>/=#!&%!%#>!H/!>9#!4E!H&>!@(G!4^!H&>1!@H'->!>9#!G#>@&.!=$'>'8'.1!=.#@%#!$#I#$!>'!
F&:-$#! +Q221!F&:-$#! +Q201!F&:-$#! +Q2O!@(G!F&:-$#! +Q2C*!

!

Table  6-3 : IIC DEVICE ID 

;;<5!LCR3M!

N;7C! N;7O! N;70! N;72! N;7)! N;73!

3333H! ;;<5)! ;;<53!

!
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!

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

SCL

SDA

S P

A DB DB DB DB DB DB DB DBRS RW
7 6 5 4 3 2 1 0

A/A

FROM MPU TO RA8875

IICA[5:0 ]

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

0 0 REG_DAT /

MEM_DAT

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

SCL

SDA

S P

A DB DB DB DB DB DB DB DBRS RW
7 6 5 4 3 2 1 0

A/AA/A

FROM MPU TO RA8875

IICA[5:0 ]

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

0 0 REG_DAT /

MEM_DAT

!

Figure  6-22 : Data Write on IIC-Bus 

!

1 2 3 4 5 6

SCL

SDA

7 8 9

S P

DB DB DB DB DBDB DB DB
7 6 5 4 03 2 1

FROM MPU TO RA8875

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ
A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

REG_DAT /

MEM_DAT

1 2 3 4 5 6 7 8 9

RS RWIICA[5:0 ] A A/A

0 1

1 2 3 4 5 6

SCL

SDA

7 8 9

S P

DB DB DB DB DBDB DB DB
7 6 5 4 03 2 1

FROM MPU TO RA8875

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ
A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

REG_DAT /

MEM_DAT

1 2 3 4 5 6 7 8 9

RS RWIICA[5:0 ] A A/AA/A

0 1

!

Figure  6-23 : Data Read on IIC-Bus 

!

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

SCL

SDA

S P

A DB DB DB DB DB DB DB DBRS RW
7 6 5 4 3 2 1 0

FROM MPU TO RA8875

IICA[5:0 ]

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

REG_NO

A/A

1 0

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

SCL

SDA

S P

A DB DB DB DB DB DB DB DBRS RW
7 6 5 4 3 2 1 0

FROM MPU TO RA8875

IICA[5:0 ]

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

REG_NO

A/AA/A

1 0

!

Figure  6-24 : CMD Write on IIC-Bus 
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1 1

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

SCL

SDA

S P

A DB DB DB DB DB DB DB DBRS RW
7 6 5 4 3 2 1 0

FROM MPU TO RA8875

IICA[5:0 ]

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

STUS_DAT

A/A

1 1

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

SCL

SDA

S P

A DB DB DB DB DB DB DB DBRS RW
7 6 5 4 3 2 1 0

FROM MPU TO RA8875

IICA[5:0 ]

FROM RA8875 TO MPU

MSB LSB

START STOP

RS   0:Data,       1:COMMAND/STATUS
RW  0:WRITE,    1:READ

A/A: ACKNOWLEDGE/NOT ACKNOWLEDGE

STUS_DAT

A/AA/A

!

Figure  6-25 : Status Read on IIC-Bus 

!

6-1-3 Read Status Register 

79#!I'..'a&(:! 7@H.#!!+QO!%9'a%!>9@>!45UUPC!8@(!H#!@88#%%#G!-(G#$!O!G&II#$#(>!8/8.#%1!&*#*!nS@>@!
^$&>#o1!nS@>@!4#@Go1!n<'BB@(G!^$&>#o!@(G!nE>@>-%!$#@Go*!5%!&>!&%!&(>$'G-8#G!&(!>9#!<9@=>#$!!C1!
>9#!%>@>-%!$#:&%>#$!&%!@!$#@G!'(./!$#:&%>#$*!;I!?<Y!#[#8->#%!>9#!$#@G!8/8.#!>'!45UUPC!a9&.#!]4E!
=&(!&%!%#>>&(:!9&:91!>9#(!G@>@! 'I!%>@>-%!$#:&%>#$!a&..!H#!$#@G!H@8T!>'!?<Y*!A.#@%#!$#I#$!>'! >9#!
F&:-$#!!+Q2+*!

!

Table  6-4 : Access Cy cle of RA8875 

RS! WR#! Access Cycle !

3! 3! S@>@!^$&>#!

3! )! S@>@!4#@G!

)! 3! <?S!^$&>#!

)! )! E>@>-%!4#@G!

!

!

4E

<Ek

^4k

4Sk

SNLPR3M E>@>-%!S575

E>@>-%!4#:&%>#$!4#@G
 

Figure  6-26 : Read Status Register 

!
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6-1-4 Write Command to Register 

45UUPC! 8'(>@&(%! G'c#(%! 'I! $#:&%>#$%*! ;I! -%#$%! a@(>!>'! a$&>#! @! 8'BB@(G! &(>'! >9#! $#:&%>#$! 'I!
45UUPC1!>9#/!B-%>!#[#8->#!>9#!8'BB@(G!a$&>#!8/8.#!I&$%>1!&*#*!>9#!@GG$#%%!'I!$#:&%>#$1!@(G!>9#(!
#[#8->#!>9#!G@>@!a$&>#!8/8.#!I'$!%>'$&(:!@!(#a!G@>@!&(>'!>9#!>@$:#>!$#:&%>#$*!E'!n^$&>#!<'BB@(Go!
B#@(%!>9@>!&>!a&..!a$&>#!@!(#a!G@>@!&(>'!>9#!$#:&%>#$*!A.#@%#!$#I#$!>'!>9#!F&:-$#!!+Q2P!X)Z!I'$!>9#!
$#.@>#G!@88#%%!>&B&(:*!!

!

4E

<Ek

^4k

4Sk

SNLPR3M 4JKk!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!S575

4E

<Ek

^4k

4Sk

SNLPR3M 4JKk!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!S575

X)Z!<'BB@(G!̂ $&>#!X̂ $&>#!S@>@!>'!4#:&%>#$Z

X2Z!4#@G!S@>@!I$'B!4#:&%>#$

 

Figure  6-27 : Register Write/Register Read 

!

7'!$#@G!>9#!$#:&%>#$!8'(>#(>%!'I!45UUPC1!&>!9@%!>'!#[#8->#!>9#!8'BB@(G!a$&>#!8/8.#! I&$%>1!@(G!
>9#(!@!nS@>@!4#@G!8/8.#o!I'..'a%!&>*!A.#@%#!$#I#$!>'!>9#!F&:-$#!!+Q2P!X2Z*!N->!=.#@%#!('>#!>9@>!>9#!
F&:-$#!!+Q2P!&%!H@%#G!'(!U3U3!&(>#$I@8#*!!

!
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6-1-5 Memory Read / Write Operation 

5!%&:(@.!B#B'$/XW'>#Z!B#B'$/!$#@G]a$&>#! '=#$@>&'(!&%!8'B='%#G!H/!>a'!8/8.#%1!@!8'BB@(G!
a$&>#!8/8.#!>'!>9#!$#:&%>#$!n329o!>9#(!I'..'a&(:!@!G@>@!$#@G]a$&>#!8/8.#*!79#!8'BB@(G!a$&>#!8/8.#!
'I!$#:&%>#$!n329o1!@.%'!8@..#G!nB#B'$/!$#@G]a$&>#!8'BB@(Go1!%#>%!45UUPC!&(!B#B'$/!$#@G]a$&>#!
B'G#*! 79#! G@>@! $#@G]a$&>#! 8/8.#! >9#(! =#$I'$B%! >9#! G@>@! .@>89]a$&>#! >'! B#B'$/*! ^9#(! B'$#!
B#B'$/! G@>@! @$#! $#@G! '$! a$&>>#(1! e-%>! G'&(:! >9#! G@>@! $#@G]a$&>#! 8/8.#! @:@&(! I'..'a&(:! >9#!
=$#D&'-%!G@>@!$#@G]a$&>#!8/8.#1!G'(p>!(##G!>'!G'!>9#!B#B'$/!$#@G]a$&>#!8'BB@(G!8/8.#!@:@&(*!
79#!G@>@!$#@G]a$&>#!8/8.#%!8@(!T##=!G'&(:! -(>&.!8'B=.#>&(:!@..!G@>@!>$@(%I#$%*!7'! ('>#!>9@>!&>p%!
('>! @..'a#G! >'! &(>#$.@8#! >9#! G@>@! $#@G! 8/8.#%! @(G! G@>@! a$&>#! 8/8.#! &(!>9#! B#B'$/! $#@G]a$&>#!
B'G#*!N#8@-%#!>9#!8-$%'$!I'$!B#B'$/!$#@G!'=#$@>&'(!@(G!B#B'$/!a$&>#!'=#$@>&'(!&%!G&II#$#(>*!
79#!G@>@!$#@G]a$&>#!8/8.#%!8@(!&(>#$.#@D#!#@89!'>9#$*!F'$!>9#!G#>@&.!G#%8$&=>&'(!=.#@%#!$#I#$!>'!
>9#!%#8>&'(!!PQ0*!7'! ('>#!>9@>!>9#!B#B'$/! $#@G! '=#$@>&'(!%9'-.G!&(%#$>!@!nG-BB/!$#@G!8/8.#o!
H#I'$#!I&$%>!G@>@!&%!$#@G*!79#!G-BB/!$#@G!8/8.#!&%!@!G@>@!$#@G!8/8.#1!H->!>9#!G@>@!'I!>9#!G-BB/!
$#@G!8/8.#!&%!-(Q-%#G*!79#!G@>@!$#@G!8/8.#%!@I>#$!&>!a&..!H#!>9#!8'$$#8>!G@>@*!A.#@%#!$#I#$!>'!>9#!
a@D#I'$B!&(!F&:-$#!!+Q2U!I'$!G#>@&.*!

Note : ! 79#! B#B'$/! B&:9>! H#! S&%=.@/! S@>@! ?#B'$/XSS45?Z! '$! <9@$@8>#$! K#(#$@>&'(! 45?!
X<K45?Z*!

!

 

Figure  6-28 : Memory Write/Memory Read 

!
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6-1-6 Interrupt and Wait 

45UUPC! =$'D&G#%! 2! a@/%! 'I! 9@$Ga@$#! %>@>-%! $#='$>&(:*! ;(>#$$-=>! @(G! ='..&(:*! F'$! &(>#$$-=>!
B#>9'G1! >9#$#! &%! @(! &(>#$$-=>!=&(! n;W7ko! I'$! >$&::#$&(:! >9#! #[>#$(@.! &(>#$$-=>! =&(! 'I! ?<Y*! F'$!
='..&(:!B#>9'G1!&>!@.%'!%-=='$>%!@(!'->=->!%&:(@.!=&(!n^5;7ko!a9&89!8@(!&(G&8@>#!45UUPC!&%!H-%/!
'$!('>*!N'>9!'I!>9#!>a'!%&:(@.%!@$#!H'>9!@8>&D#!.'a*!A.#@%#!$#I#$!>'!>9#!F&:-$#!!+Q)!@(G!F&:-$#!!+Q2!
I'$!8'((#8>&(:!$#I#$#(8#*!

!
6-1-6-1 Interrupt 

79#$#!@$#!I&D#!T&(G%!'I!&(>#$$-=>!#D#(>%!I'$!45UUPC1!#@89!B@=%!>'!>9#!8'$$#%='(G&(:!%>@>-%!
H&>%!&(!4JKLF)9MR!!

�‹ ! 79#!?<Y!G@>@!@88#%%!I'$!F'(>!'$!N7J!&%!8'B=.#>#G*!N&>!3!'I!4JK!LF)9M!&%!%#>!>'!)*!
�‹ ! 79#!I'(>!@88#%%!&%!8'B=.#>#G*!N&>!3!'I!4JK!LF)9M!&%!%#>!>'!)*!!
�‹ ! 79#!B'D&(:]I&..&(:!N7J!I-(8>&'(!&%!8'B=.#>#G*!N&>!)!'I!4JK!LF)9M!&%!%#>!>'!)*!
�‹ ! 7'-89!#D#(>!'88-$%*!N&>!2!'I!4JKLF)9M!&%!%#>!>'!)*!
�‹ ! S?5!#D#(>!&%!8'B=.#>#G*!
�‹ ! dJlE<5W!#D#(>!&%!@8>&D#*!

!
5..! 'I!>9#!@H'D#!&(>#$$-=>%!I-(8>&'(!8@(!H#!#(@H.#]G&%@H.#!H/!%#>>&(:! ;W7<)X4JKLF39MZ*! ;(!
@GG&>&'(1! &I! >9#! %/%>#B! 'I! 8-%>'B#$! 8@(! ('>! =$'D&G#! >9#! 9@$Ga@$#! &(>#$$-=>1! 45UUPC! @.%'!
%-=='$>%!@!%'I>a@$#!='..&(:!B#>9'Gr!?<Y!8@(!G#>#8>!>9#!&(>#$$-=>!%>@>-%!>9$'-:9!>9#!$#.@>#G!
%>@>-%! I.@:*! ^9#(! 9@$Ga@$#! &(>#$$-=>%! 'I! 45UUPC! @$#! @8>&D#1! >9#! $#.@>#G! &(>#$$-=>! B@%T%!
B-%>!H#!G&%@H.#XE#>!>'!)Z!I&$%>*!79#$#!&%!@(!#[@B=.#!I'$!G#%8$&H&(:!>9#!&(>#$$-=>!=$'8#G-$#!'I!
7'-89!A@(#.!@%!H#.'a!R!!
!

�‹ ! 45UUPC!%#(G%!@(!&(>#$$-=>!%&:(@.!>'!?<Y*!
�‹ ! ^9#(!?<Y!$#8#&D#%!&(>#$$-=>!%&:(@.1!>9#!=$':$@B!8'-(>#$!XA<Z!a&..!e-B=!>'!;E4!%>@$>!

@GG$#%%*!
�‹ ! ;(!>9#!B#@(!>&B#1!>9#!8'$$#%='(G&(:!&(>#$$-=>!%>@>-%!I.@:!'I!45UUPC!a&..!H#!%#>!>'!n)o!

X4JKLF)9MZ*! F'$! #[@B=.#1! a9#(! 7'-89!#D#(>! :#(#$@>#%! @(! &(>#$$-=>1! >9#! 7'-89!
A@(#.!;(>#$$-=>!E>@>-%!H&>!a&..!H#!%#>!>'!n)o*!

�‹ ! 5I>#$! >9#! ;E4! 8'B=.#>#%1! >9#! %>@>-%! I.@:! %9'-.G! H#! 8.#@$#G1! &*#*1! a$&>#! n)o! >'! >9#!
8'$$#%='(G&(:!H&>!'I!%>@>-%!$#:&%>#$*!!

!
N/!%'I>a@$#!&(>#$$-=>1!-%#$!8@(!$#@G!;W7<2!$#:&%>#$!I'$!G#>#8>&(:!&(>#$$-=>!#D#(>!a&>9'->!@(/!
#[>#$(@.!G#D&8#*!N#%&G#%1!;(>#$$-=>!B@%T!I-(8>&'(!&%!'(./!@==.&#G!>'!9@$Ga@$#!&(>#$$-=>1!('>!
>'!;W7<2!%>@>-%!I.@:*!;>!%9'-.G!H#!('>#G!>9@>1!;W7<2!%>@>-%!I.@:!B-%>!H#!8.#@$#G!B@(-@../!@>!
>9#!>@&.! 'I!>9#! ;E41!&*#*1!a$&>&(:!>9#!N&>2! 'I!4#:&%>#$! ;W7<2X4JKLF)9MZ!a&>9!)1!H#8@-%#!>9#!
;W7<2!%>@>-%!I.@:!a&..!('>!H#!8.#@$#G!@->'B@>&8@../*!!

!
!
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6-1-6-2 Wait  

45UUPC! @.%'! =$'D&G#%! @! a@&>! %&:(@.1! a9#(!>9#! H-%/! I.@:! &%! 8.#@$#G! >'! n3o1! &>! B#@(%! >9@>!
45UUPC!&%!H-%/!@(G!8@(!('>!@88#%%!>9#!SS45?*!79#$#!@$#!>9$##!a@/%!&(!a9&89!H-%/!B@/!
'88-$!R!
!

) �—!̂ 9#(! 45UUPC! &%! %#>! @%! >#[>! B'G#! I'$! a$&>&(:! F6W71! 45UUPC! (##G! G&II#$#(>!
=$'8#%%&(:! >&B#! I'$! G&II#$(#$>! F6W7! %&c#%! >'! a$&>#! >'! SS45?1! 45UUPC! 8@(p>!
$#8#&D#!?<Y!8/8.#!@(/!B'$#!G-$&(:!>9#!>&B#!'I! I'(>!a$&>&(:1!H#8@-%#!&>!&%!&(!>9#!
%>@>-%!'I!B#B'$/!a$&>&(:!H-%/*!!

2�—!̂ 9#(!45UUPC!&%!#[#8->&(:!>9#!B#B'$/!8.#@$!I-(8>&'(1!&>!@.%'!:#(#$@>#%!>9#!a$&>#!
8/8.#!'I!B#B'$/!&(>#$I@8#!>'!8.#@$!>9#!SS45?!@(G!8@-%#!45UUPC!&%!&(!>9#!%>@>-%!
'I!B#B'$/!a$&>#!H-%/*!!

0�—!̂ 9#(! =$'8#%%&(:! N7J! B'D#! I-(8>&'(1! 45UUPC! a&..! @->'B@>&8@../! #[#8->&(:! >9#!
B#B'$/!$#@G]a$&>#!8/8.#1!@>!>9#!>&B#1!@(/!SS45?!$#@G]a$&>#!@88#%%!H/!?<Y!a&..!
8@-%#!@!N7J!I@&.*!

O�—!̂ 9#(!?<Y!&%!%#(G&(:!@!8'BB@(G1!45UUPC!(##G%!'(#!%/%>#B!8.'8T!>'!.@>89!>9#!
8'BB@(G1!&I!>9#!8.'8T!I$#b-#(8/!'I!?<Y!&%!B-89!I@%>#$!>9@(!>9#!'(#!'I!45UUPCr!
&>!&%!='%%&H.#!>9@>!45UUPC!B##>%!>a'!'$!B'$#!8'BB@(G%!&(!'(#!%/%>#B!8.'8T*!;(!
>9#!%&>-@>&'(1!&>p%!%-::#%>#G!>9@>!?<Y!%9'-.G!89#8T!>9#!45UUPC!H-%/!%>@>-%!*;(!
>9#!B'%>!'>9#$!8'(G&>&'(%1!&>!G'#%(p>!(##G!>'!H#!89#8T#G*!

!

;I!?<Y!a$&>#%!G@>@!>'!SS45?!a9#(!B#B'$/!a$&>&(:!H-%/1!&>!a&..!8@-%#!>9#!.'%>!'I!>9#!a$&>&(:!
G@>@*!E'!-%#$!B-%>!89#8T!>9#!45UUPC!H-%/!%>@>-%!&(!-==#$!O!%&>-@>&'(%*!
!
;(!('$B@../1!-%#$!8@(!8'((#8>!n^5;7ko!%&:(@.!>'!?<Y!&(=->*!;>!&%!-%#G!I'$!?<Y!>'!B'(&>'$!
>9#!H-%/!%>@>-%!H#I'$#!a$&>&(:!G@>@!>'!45UUPC*!
!

4E1!<Ek

^4k

SNLPR3M

^5;7k

>̂ E7

X̂ $&>#Z

> 5̂;7

!

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!%-=='$>%!>9#!UQH&>])+QH&>!8'.'$!G#=>9!7F7Q_<S!A@(#.1!&*#*!2C+!@(G!+Cd!8'.'$%!7F7Q
_<S! =@(#.*! 79#! 45UUPC! %-=='$>%! U])+! H&>%! ?<Y! ;]F! G@>@! H-%1! a9#(! a$&>&(:! >'! G&%=.@/!
B#B'$/1! >9#! 4KN! 8'.'$! H&>! B@==&(:! %9'-.G! I&>! >9#! 8'$$#%='(G&(:! I'$B@>*! A.#@%#! $#I#$! >'!
F&:-$#! +Q03*!!
!

4O40 42 4) 43 KCKOK0 K2 K) K3 NON0 N2 N) N3?AY!S575!NYE

)C 3

42 4) 43 K2 K) K3 N) N3?AY!S575!NYE

)C 3P

65K colors

256 colors

4O40 42 4) 43 KCKOK0 K2 K) K3 NON0 N2 N) N3?AY!S575!NYE

)C 3

42 4) 43 K2 K) K3 N) N3?AY!S575!NYE

)C 3P

65K colors

256 colors

!

Figure  6-30 : Color illustrations for 16-Bit Data Bus MCU  

!
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6-1-7-2 MCU Data Bus 8-Bit 

79#!I'..'a&(:!&..-%>$@>&'(!&%!-%#G!I'$!UQH&>!?<Y*!
!

4O40 42 4) 43 KCKOK0

K2 K) K3 NON0N2 N) N3

?AY!S575!NYE

P

3

42 4) 43 K2 K) K3 N) N3?AY!S575!NYE

3P

65K colors

256 colors

3

P

?AY!S575!NYE

)%>!8/8.#

2(G!8/8.#

4O40 42 4) 43 KCKOK0

K2 K) K3 NON0N2 N) N3

?AY!S575!NYE

P

3

42 4) 43 K2 K) K3 N) N3?AY!S575!NYE

3P

65K colors

256 colors

3

P

?AY!S575!NYE

)%>!8/8.#

2(G!8/8.#

!

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

!
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6-2 Driver I/F Color Setting Mode 

79#$#!@$#!)+!H&>%!G@>@!H-%!'I!>9#!.':&8!7F7!G$&D#$!&(>#$I@8#!'I!45UUPC1!%-=='$>&(:!-=!>'!+Cd!8'.'$%!
G@>@!I'$B@>*!N/!>9#!%#>>&(:!'I!>9#!$#:&%>#$1!45UUPC!8@(!=$'D&G#!2C+!8'.'$%!G@>@!I'$B@>!&(!)+!H&>!7F7!
&(>#$I@8#!>'!@89&#D#!>9#!%@B#!G&%=.@/!#II#8>*!5H'->!>9#!$#:&%>#$!%#>>&(:!'I!8'.'$!B'G#1!=.#@%#!$#I#$!>'!
4JKL)39MXElE4Z!N&>!0Q21!>9#!G#I&(&>&'(!'I!G@>@!I'$B@>!&%!G#%8$&H#G!H#.'a*!
!

)C3

42 4) 43 K2 K) K3 N) N3

3

256 color mode

P

42 4) 43 42 4) K2 K) K3 K2 K) K3 N) N3 N) N3 N)

<'.'$!I'$B@> AS57L)CR3M

)) )3 OC

4O40 42 4) 43 KCKOK0 K2 K) K3 NON0N2 N) N3

3)C

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

)C 3

AS57L)CR3M

)) )3 OC

4O40 42 4) 43 KCKOK0 K2 K) K3 NON0 N2N) N3

)C3

42 4) 43 K2 K) K3 N) N3

3

256 color mode

P

42 4) 43 42 4) K2 K) K3 K2 K) K3 N) N3 N) N3 N)

<'.'$!I'$B@> AS57L)CR3M

)) )3 OC

4O40 42 4) 43 KCKOK0 K2 K) K3 NON0N2 N) N3

3)C

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

)C 3

AS57L)CR3M

)) )3 OC

4O40 42 4) 43 KCKOK0 K2 K) K3 NON0 N2N) N3

!

Figure  6-32 : Color Mode Setting 

!
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6-3 LCD Interface 

45UUPC!%-=='$>%!>9#!UQH&>])+QH&>!8'.'$%!I'$B@>!a&>9!>9#!=@(#.!%&c#!'I!023[2O3!a&>9!2!.@/#$%!G&%=.@/!
@(G!-=Q>'!U33[OU3!a&>9!)!.@/#$*!45UUPC!@.%'!%-=='$>%!!>9#!UQH&>])+QH&>!8'.'$%!I'$B@>!a&>9!>9#!=@(#.!
%&c#!>9@>!I$'B!023[2O3!>'!OU3[2P2!a&>9!2!.@/#$%!@(G!>9#!UQH&>!8'.'$%!I'$B@>!a&>9!>9#!=@(#.!%&c#!>9@>!
I$'B!+O3[OU3!>'!U33[OU3!a&>9!2!.@/#$%*!
!
45UUPC! %-=='$>%! >9#! :#(#$@.! G&:&>@.! 7F7! ;]F*! N/!@$$@(:&(:! >9#! 8'((#8>&'(! 'I! G@>@! H-%1! &>! 8@(!
8'$$#8>./! a'$T%! a&>9! @.B'%>! B'G-.#*!7@H.#! !+QC! &%! >9#! &(>#$I@8#! @(G! 8'((#8>&'(! G#%8$&=>&'(! I'$! >9#!
G&:&>@.! 7F7Q_<S! B'G-.#! @(G! 45UUPC*! 79#! $#.@>#G! a@D#I'$B! >&B&(:! &%! G#%8$&H#G! &(!F&:-$#! !+Q00*!
5H'->!>9#!@==.&8@>&'(!8&$8-&>!=.#@%#!$#I#$!>'!F&:-$#!!+Q0O*!N#%&G#%1!>9#!A^?!'->=->!'I!45UUPC!8'-.G!
H#! -%#G! >'! 8'(>$'.! >9#! _JS! H@8TQ.&:9>!'I! 7F7! A@(#.*! A.#@%#! $#I#$! >'! E#8>&'(!!+QP! I'$! >9#! G#>@&.!
G#%8$&=>&'(*!

!

Table  6-5 : Digital TFT Interface Description 

Digital TFT Panel 
Pin Name  Type Pin# 

8-bit 16-bit 18-bit 24-bit 

`ElW<! 6->=->! OP! `ElW<!A-.%#!
"ElW<! 6->=->! OU! "ElW<!A-.%#!
A<_d! 6->=->! OV! A&[#.!<.'8T!

SJ! 6->=->! C3! S@>@!J(@H.#!
AS57L)CM! 6->=->! +V! 42! 4O! 4C1!43 4P1!42!
AS57L)OM! 6->=->! +U! 4)! 40! 4O! 4+1!4)!
AS57L)0M! 6->=->! +P! 43! 42! 40! 4C1!43!
AS57L)2M! 6->=->! ++! ! 4)! 42! 4O!
AS57L))M! 6->=->! +C! ! 43! 4)! 40!
AS57L)3M! 6->=->! +O! K2! KC! KC! KP1!K)!
AS57LVM! 6->=->! +0! K)! KO! KO! K+1!K3!
AS57LUM! 6->=-> CV! K3! K0! K0! KC!
AS57LPM! 6->=->! CU! ! K2! K2! KO!
AS57L+M! 6->=->! CP! ! K)! K)! K0!
AS57LCM! 6->=->! C+! ! K3! K3! K2!
AS57LOM! 6->=->! CC! N)! NO! NC1!N3 NP1!N2!
AS57L0M! 6->=->! CO! N3! N0! NO! N+1!N)!
AS57L2M! 6->=->! C0! ! N2! N0! NC1!N3!
AS57L)M! 6->=->! C2! ! N)! N2! NO!
AS57L3M! 6->=->! C)! ! N3! N)! N0!

!
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VSYNC

HSYNC

HSYNC

PCLK

DE

PDATA Valid Data

PDATA

DE

LINE 
1

LINE 
N

LINE 
N

HSTHDWHNDHPW

VDH VSTVNDVPW

VSYNC

HSYNC

HSYNC

PCLK

DE

PDATA Valid Data

PDATA

DE

LINE 
1

LINE 
N

LINE 
N

HSTHDWHNDHPW

VDH VSTVNDVPW

!

Figure  6-33 : Digital TFT Panel Timing 

!

RA8875

4E

<EkS#8'G#$S#8'G#$

SNL)CR3M

4Sk

^4k
4E7k

^5;7k

;W7k

8080 MCU

53

5)Q5P]5)Q5)C

;64j

S575L)CR3M

4S

^4
4JE

^5;7

;W7

KWS
<U+

SJ

`ElW<

"ElW<

A<_d

AS57L)CR3M

KA;63

KA;6)
KA;62

A^?

SJ

`ElW<

"ElW<

A<_d

AS57L)CR3M

KA;63

KA;6)
KA;62

A^?

SJ

`ElW<

"ElW<

<_d

SL)CR3M

S;EA\6FF

_<S\4E7
A^4\<>$.

N@8T!.&:9>\<>$.

Digital TFT 
Display

!

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

45UUPC!H-&.G%!&(!@!E#$&@.!F.@%9]46?!&(>#$I@8#1!%-=='$>&(:!I'$!=$'>'8'.!'I!OQNYE!XW'$B@.!4#@GZ1!CQ
NYE!XF5E7!4#@GZ1!S-@.!B'G#!31!S-@.!B'G#!)1!?'G#!3!@(G!?'G#!0*!
E#$&@.!F.@%9]46?!I-(8>&'(!8@(!H#!-%#G!I'$!F6W7!B'G#1!S?5!B'G#!@(G!S&$#8>!588#%%!?'G#*!F6W7!
B'G#!B#@(%!>9@>!>9#!#[>#$(@.!%#$&@.!F.@%9]46?!&%!>$#@>#G!@%!@!%'-$8#!'I!F6W7!H&>B@=*!7'!%-=='$>!
>9#!B'%>!-%#I-.!F6W7!89@$@8>#$%1!45UUPC!&%!8'B=@>&H.#!a&>9!>9#!F6W7!46?!'I!=$'I#%%&'(@.!F6W7!
D#(G'${K#(&>'=!;(8*!&(!E9@(:9@&*!5H'->!>9#!G#>@&.1!=.#@%#!$#I#$!>'!>9#!#[=.@(@>&'(!'I!%#8>&'(!!+QOQ)*!
S?5! B'G#! B#@(%! >9@>! >9#! #[>#$(@.! F.@%9]46?! &%! >$#@>#G! @%! >9#! G@>@! %'-$8#! 'I! S?5! XS&$#8>!
?#B'$/!588#%%Z*!Y%#$!8@(!%=##G!-=!>9#!G@>@!>$@(%I#$!>'!G&%=.@/!45?!H/!>9#!B'G#*!79#!0$G!B'G#!&%!
S&$#8>!588#%%!?'G#*!J[>#$(@.!%#$&@.!F.@%9]46?!8@(!H#!@88#%%#G!G&$#8>./!H/!>9#!%#$&@.!&(>#$I@8#*!F'$!
G&II#$#(>! E#$&@.! F.@%9]46?! >/=#1! 45UUPC! 8@(! %#>! 4JK! L3+9M! I'$! E#$&@.! F.@%9]46?! <.'8T! >9@>! &%!
45UUPC! EF<_! =&(*! W'>#R! ^9#(! S&$#8>! 588#%%!B'G#! 4JKLJ39M! #(@H.#1!>9#(! 45UUPC! a&..! &:('$#!
4JK!L3C9M!F6W7!]!S?5!%#>>&(:*!
!

!

RA8875
EJ4;5_!

46?!3

EJ4;5_!

46?!)

EF<_

EFS;

EFS6

EF<E3

EF<E)

!

Figure  6-35 : RA8875 Serial Flash/ROM System  

!
5H'->!E#$&@.!F.@%9]46?!=$'>'8'.!%#>>&(:1!=.#@%#!$#I#$!>'!7@H.#! +Q+!@%!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!

CQ!NYE!XF5E7!4#@GZ! )9! 39!

S-@.!?'G#!3! 39! 29!

S-@.!?'G#!)! 39! 09!
!

!
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EF<E3

EF<_!X?6SJ0Z

EF<_!X?6SJ3Z

EFS;

EFS6

!

Figure  6-36 : Mode 0 and Mode 3 Protocol  

!

U7 2O7]027 U7 U7

309

S3 S) S2

;I!4JKL3C9M!N&>!+!%#>!>'!31!79#(!5GG$ %>@>#!a&..!H#!2O7!

;I!4JKL3C9M!N&>!+!%#>!>'!)1!79#(!5GG$ %>@>#!a&..!H#!027

5GG$ L20R3M]5GG$L0)R3M

EF<E3

EF<_

EFS;

EFS6

!

Figure  6-37 : 4-BUS (Normal) Read 

!

EF<E3

EF<_

EFS;

EFS6

U7 2O7]027 U7 U7

5GG$ L20R3M]5GG$L0)R3M3N9 S-BB/

S3 S)

;I!4JKL3C9M!N&>!+!%#>!>'!31!79#(!5GG$ %>@>#!a&..!H#!2O7!

;I!4JKL3C9M!N&>!+!%#>!>'!)1!79#(!5GG$ %>@>#!a&..!H#!027
!

Figure  6-38 : 5-BUS (Fast) Read 

!
!
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EF<E3

EF<_

EFS;

EFS6

U7 2O7]027 U7 O7

5GG$ L20R3M!]!5GG$ L0)R3M0N9 S-BB/

O7 O7 O7

S3

S3

S)

S)

S2

S2

S0

S0

NP!

N+!

NC!

NO!

N0!

N2!

N)!

N3!

EFS;

EFS6

;I!4JKL3C9M!N&>!+!%#>>&(:!31!79#(!5GG$ %>@>#!a&..!H#!2O7!

;I!4JKL3C9M!N&>!+!%#>>&(:!)!1!79#(!5GG$ %>@>#!a&..!H#!027

!

Figure  6-39 : Dual Ð 0 Read 

!

EF<E3

EF<_

EFS;

EFS6

U7 )27])+7 O7 O7 O7

P + ) 3

<6??5WS!!!!!!!!!!!5SS4JEE!!!!!!!!!!!!!SY??l!!!!!!!!!!!S3!!!!!!!! S)iS(Q)!!!!!!!!!S(
m!NN9

20

22

2)

23

0

2

)

3O

C P

+

C

O

0

2

)

3

P

+

C

O

0

2

)

3

P

+

C

O

0

2

)

3

0)

03

2V

2U

;I!4JKL3C9M!N&>!+!%#>>&(:!31!79#(!5GG$ %>@>#!a&..!H#!)27!

;I!4JKL3C9M!N&>!+!%#>>&(:!)!1!79#(!5GG$ %>@>#!a&..!H#!)+7

!

Figure  6-40 : Dual Ð 1 Read 

!
!
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6-4-1 External Serial Font ROM 

79#!45UUPC!%-=='$>%!>9#!D@$&'-%!I'(>%!a$&>&(:!>'!SS45?!H/!-%&(:!#[>#$(@.!K#(&>'=!;(8*!%#$&@.!
F'(>! 46?*! 45UUPC! &%! 8'B=@>&H.#! a&>9!>9#! I'..'a&(:! =$'G-8>%! 'I! K#(&>'=! ;(8*1!
K72)_)+7^]K72)`)+7)^1! K703_)+Y2^1! K703_2O70l]K703`2O70l1! K703_2O?)u1! @(G!
K703_02EO^]K703`02EO^*! 79&%! D@$&'-%! I'(>%! &(8.-G#! )+[)+1! 2O[2O1!02[021! @(G! D@$&@H.#Q
a&G>9!I'(>!%&c#*!!
!
79#$#!@$#!0!>/=#%!'I!I'(>!8'G#!I'$B@>1!)!H/>#]2!H/>#%]O!H/>#%!G@>@1!@%!#[=.@&(#G!H#.'a!R!
!

)*! )!H/>#!!I'(>!8'G#!|!5E<;;!8'G#!I'$!@..!I'(>!46?%!
2*! O]2!H/>#%!KN!I'(>!8'G#!|!79#!%>@(G@$G!G#8'G&(:!'I!KN)U303!&(!K703_2O?)u!
0*! 2!H/>#%!I'(>!8'G#!t!2!H/>#%!;(G#[!8'G#!|!6(./!-%#G!&(!YW;Q<6SJ!G#8'G&(:!'I!

K703_)+Y2^!!
O*! 6>9#$!I'(>!8'G#!.#(:>9!@$#!2!H/>#%!'(./!

!
N#I'$#!@G@=>&(:!>9#!%=#8&I&8!I'(>!46?!=$'G-8>1!&>!&%!%-::#%>#G!>9@>!-%#$!%9'-.G!T('a!>9#!8'G&(:!
$-.#! 'I!&>! I&$%>*!F'$!>9#!G#>@&.! 'I!>9#!B@==&(:!$-.#!@(G!89@$@8>#$%!%#>!>@H.#1!=.#@%#!8'(>@8>!a&>9!
K#(&>'=!;(8*!
!
7'!('>#!>9@>!&(!K703_)+Y2^!G@>@%9##>1!>9#!YW;Q<6SJ!I'(>!8'G#!(##G%!>'!$#I#$!>'!#[>$@!>@H.#!
8@..#G! nZFindex Table o! >'! G#>#$B&(#! >9#! @8>-@../! H&>B@=!46?! @GG$#%%1! ;I! -%#$! a$&>#! @! YW;Q
<6SJ!&(!>9#!$@(:#!'I!335)9i00SC9!'$!JP+<9iFFJC91 !a9&89!&%!@!%=#8&@.!8'G&(:!@$#@1!>9#(!>9#!
#[>$@!2H/>#%!I'(>!8'G#!&%!(##G#G!I'$!$#I#$#(8#!'I!nuF&(G#[!>@H.#o*!6>9#$!YW;<6SJ!8'G#!'->%&G#!
>9#!$@(:#!'(./!(##G!2!H/>#%!'I!I'(>!8'G#*!5H'->!>9#!G#>@&.1!=.#@%#!@.%'!$#I#$!>'!>9#!G@>@%9##>!'I!
K703_)+Y2^*!
!
JgR!;I!-%#$!a&..!H#!a$&>>#(!YW;Q<6SJ!X3352Z!a&>9!K703_)+Y2^1!a9&89!&%!.'8@>#G!&(!>9#!$@(:#!'I!
335)9i00SC91! >9#(! ?<Y! B-%>! a$&>#! #[>$@! 2! H/>#%! 'I! I'(>! 8'G#! &(G#[#G! I$'B! uF&(G#[! >'!
45UUPC*!
!
!

339339339

529529529

339339339

3)93)9

)%>!N/>#

2(G!N/>#

0$G!N/>#

O>9!N/>#

uF&(G#[ ?EN

uF&(G#[ _EN
!

Figure  6-41 

!
Note : !6>9#$!&(I'$B@>&'(!$#I#$#(8#! PQOQ2*!

!
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6-4-2 External Serial Data ROM 

J[>#$(@.!%#$&@.!F.@%9]46?!&(>#$I@8#!8@(!H#!>$#@>#G!@%!>9#!%'-$8#!'I!G@>@*!;>!8@(!H#!@88#%%#G!H/!
2!B#>9'G%!&(!45UUPC*!!

!

�‹ !DMA (Direct Memory Access) Mode 
79#! %#$&@.! F.@%9]46?! &(>#$I@8#! 8@(! H#! -%#G!@%! >9#! G@>@! %'-$8#! 'I! S?5! I-(8>&'(*! 79#!
F.@%9]46?!&%!>$#@>#G!@%!B@%%!G@>@!%>'$@:#*!F'$!>9#!G#>@&.1!=.#@%#!$#I#$!>'!%#8>'$! PQ)3*!

�‹ !Direct Access Mode 
79#!%#$&@.!F.@%9]46?!&(>#$I@8#!@.%'!8@(!H#!G&$#8>./!@88#%%#G!H/!45UUPC*!79#!@GG$#%%!&%!%#>!H/!
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Figure  6-42 : Direct Access Mode Flow 

!

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!84/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

6-5 Touch Panel I/F 
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Figure  6-43�³: 4-wire Touch Panel Structure 
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Figure  6-44�³: Control Switch of 4-wire Touch Panel 
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Figure  6-45 : 4-wire Touch Panel Application Circuit 
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6-6 KEYSCAN 
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Figure  6-46 : 4x5 Key-Pad Application 
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6-7 PWM 
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Figure  6-47 : PWM Reference Circuit for LCD Backlight Brightness Adjustment 

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!88/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

6-8 Clock and PLL 
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Figure  6-48 : Diagram for RA8875 System Clock  
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Table  6-7 : Clock Setting for Different Display Application 

Display 
Resolution 

Layer 
No. 

Color Depth 
( Bits )  

Frame 
  Hz )  

Pixel Clock ( PCLK )  

023[2O3! 2! )+! +3! +*O?`c!
023[OU3! 2! )+! +3! )2*U?`c!
OU3[2P2! 2! )+! +3! V?`c!
+O3[OU3! 2! U! +3! 2C?`c!
+O3[OU3! )! )+! +3! 2C?`c!
U33[OU3! 2! U! +3! 03i00?`c!
U33[OU3! )! )+! +3! 03i00?`c!

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!90/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

6-9 Reset 
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Figure  6-49 : Suggestion circuit for RST# Pin 
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Figure  6-50 : Reset Timing 
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Table  6-8�³: The Reset Status of Relativ e Output Signal 

Signal Name Output Status 

^5;7k1!;W7k! `&:9!

A^?)1!A^?2! _'a!

AS57L)CR3M! _'a!

"ElW<1!`ElW<! `&:9!

A<_d1!SJ! _'a!

d6Y7L0R3M! _'a!

KA6g! _'a!

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!92/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

6-10 Power 

6-10-1 Power Pin Description 

45UUPC! '=#$@>#%!@>!0*0"! ;6!='a#$!@(G!)*U"!8'$#!='a#$*!Y%#$!8@(!=$'D&G#!>9#!0*0"! '(./! I'$!
89&=!_S6!%'-$8#!@(G!5S<]S5<]6E<!;6!%&:(@.%*!79#!&(>#$(@.!_S6!a&..!:#(#$@>#!>9#!)*U"!='a#$!
%'-$8#!I'$!&(>#$(@.!8'$#!8&$8-&>*!F'$!>9#!$#@%'(! 'I!89&=!$#.&@H&.&>/1!&>!&%!('>!%-::#%>#G!>'!8'((#8>!
>9#!_S6!'->=->!@%!>9#!='a#$!%'-$8#!'I!'>9#$!G#D&8#%*!F'$!>9#!G#>@&.#G!G#%8$&=>&'(1!=.#@%#!$#I#$!
>'!E#8>&'(!!OQU*!
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6-10-2 Power Architecture 

79#!@$89&>#8>-$#!'I!>9#!='a#$!&%!G#=&8>#G!H#.'a!F&:-$#! +QC)*!W'>#!>9@>!I'$!#@89!='a#$!=@G1!>9#!
H/=@%%!8@=@8&>'$%!@$#!%-::#%>#G!>'!@GG!H#%&G#!>9#!=@G!@%!(#@$!@%!='%%&H.#*!;>!&%!$#8'BB#(G#G!
>'!8'((#8>!@!)-F!H/=@%%!8@=@8&>'$!&(G&D&G-@../!@>!>9#!_S6!'->=->!Q!_S6\<5A!@(G!_S6\6Y7!I'$!
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Figure  6-51 : The Power Connection for RA8875 
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7. Function Description 

7-1 Scroll Function 

79#!45UUPC!=$'D&G#%!H'>9!9'$&c'(>@.!%8$'..!@(G!D#$>&8@.!%8$'..!I-(8>&'(*!N/!=$':$@BB&(:!>9#!n6II%#>!
"@.-#o!'I!>9#!G&%=.@/!&(!>9#!%8$'..!a&(G'a1!>9#!G&%=.@/!8@(!H#!%9&I>#G!@%!>9#!=$':$@BB#G!'II%#>!@(G!
>9@>!@$#@!>9@>!&%!%9&I>#G!'->!'I!>9#!$&:9>!H'-(G@$/!a&..!H#!n%8$'..#Go!8$'%%!>9#!a&(G'a!@(G!H#!G&%=.@/#G!
I$'B!>9#!%>@$>&(:!'I!>9#!G&%=.@/!a&(G'a1!e-%>!.&T#!>9#!#II#8>!'I!n%8$'..&(:o*!
!
!

7-1-1 Scroll Window & Scroll Offset 

79#!%8$'..!a&(G'a!G#I&(#%!>9#!$@(:#!'I!%8$'..&(:!I-(8>&'(*!79#!%8$'..!'II%#>!G#I&(#%!>9#!%8$'..!#II#8>!'I!
>9#!%8$'..!a&(G'a%*!79#!G&%=.@/!&(%&G#!>9#!$@(:#!a&..!H#!%9&I>#G!a&>9!@!%8$'..!'II%#>!%#>>&(:!&(!>9#!-(&>!'I!
=&[#.*!7'!&(8$#@%&(:!'$!G#8$#@%&(:!>9#!%8$'..!'II%#>!H/!$#:&%>#$!a&..!8@-%#!>9#!#II#8>!'I!n%8$'..&(:o*!79#!
@$#@! '->%&G#! >9#! $@(:#! a&..! ('>! H#! @II#8>#G! H/! >9#! n%8$'..! 'II%#>o*! 79#! %8$'..! a&(G'a! &%! %#>! H/! >a'!
='&(>%!&(!G&%=.@/!@$#@1!&*#*1!%>@$>!='&(>!@(G!#(G!='&(>*!79#!%>@$>]#(G!='&(>!&%!&(G&8@>#G!H/!>9#!B#>9'G!'I!
8''$G&(@>&'(*!F'$!>9#!$#:&%>#$%! 'I!%8$'..! a&(G'a!@(G!%8$'..! 'II%#>*!A.#@%#!$#I#$!>'!7@H.#! PQ)!H#.'a*!
W'>#!>9@>!`EE^!B-%>!H#!%B@..#$!>9@(!`JE^1!@(G!"EE^!B-%>!H#!%B@..#$!>9@(!"JE^!'$!>9#!%8$'..!
I-(8>&'(!a&..!('>!H#!8'$$#8>*!!
!

Table  7-1 : Scroll Window Setting Register 

Reg. NO. Abbreviation Description 

0U91!0V9! `EE^LVR3M! `'$&c'(>@.!E>@$>!A'&(>!'I!E8$'..!^&(G'a 

0591!0N9! "EE^LUR3M! "#$>&8@.!E>@$>!A'&(>!'I!E8$'..!^&(G'a 

0<91!0S9! `JE^LVR3M! `'$&c'(>@.!J(G!A'&(>!'I!E8$'..!^&(G'a!

0J91!0F9! "JE^LUR3M! "#$>&8@.!J(G!A'&(>!'I!E8$'..!^&(G'a!

!

Table  7-2 : Scroll Offset Setting Register 

Reg. NO. Abbreviation Description 

2O91!2C9! `6FEL)3R3M! `'$&c'(>@.!E8$'..!6II%#>!4#:&%>#$!

2+91!2P9! "6FELVR3M! "#$>&8@.!E8$'..!6II%#>!4#:&%>#$!

!

7-1-2 Horizontal Scroll & Vertical Scroll 

79#!45UUPC!=$'D&G#%!9'$&c'(>@.!%8$'..!I#@>-$#*!Y%#$%!8'-.G!I.#[&H./!@%%&:(!>9#!%8$'..&(:!a&(G'a!
&(!>9#!G&%=.@/!@$#@!@(G!H/!&(8$#@%&(:!'$!G#8$#@%&(:!>9#!D@.-#!'I!9'$&c'(>@.!'II%#>!@%!>9#!-(&>!'I!
=&[#.%*!Y%#$%!8@(!@89&#D#!>9#!#II#8>!'I!H.'8T!%8$'..&(:*!A.#@%#!$#I#$!>'!F&:-$#!!PQ)!@%!>9#!G&%=.@/!
#[@B=.#*!

!
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� — � — � —

45 &6

45 &6

45 &6

45 &6
!

Figure  7-1 : Horizontal Scroll 

Note : !79#!D@.-#!'I!'II%#>!`6FE!B-%>!%B@..#$!>9#(!`JE^!Q!`EE^*!

!

79#!D#$>&8@.!%8$'..! I#@>-$#!&%!%&B&.@$!a&>9!>9#! I-(8>&'(! 'I!9'$&c'(>@.!%8$'..*!79#!G&II#$#(8#!&%!>9#!
B#>9'G! 'I! $#:&%>#$%! %#>>&(:*! <9@(:#! >9#! 9'$&c'(>@.! 'II%#>! 8@-%#! >9#! 9'$&c'(>@.! %8$'..! @(G!
89@(:&(:!>9#!D#$>&8@.! 'II%#>!a&..!8@-%#!>9#!D#$>&8@.!%8$'..!#II#8>*!A.#@%#!$#I#$!>'!F&:-$#!!PQ2!@%!@!
D#$>&8@.! G&%=.@/! #[@B=.#*! W'>#!>9@>! >9#! 9'$&c'(>@.! 'II%#>! s! D#$>&8@.! 'II%#>! 8@(! H#! %#>!
%&B-.>@(#'-%./1!&*#*!2!G&B#(%&'(%!B'>&'(!G&%=.@/*!

!

� — � — � —

45UUPC45 &6

45UUPC45 &6

45UUPC
45 &6

45UUPC
45 &6

45UUPC
� — � — � —

45UUPC45 &6

45UUPC45 &6

45UUPC
45 &6

45UUPC
45 &6

45UUPC

!

Figure  7-2 : Vertical Scroll Offset 

Note : 79#!D@.-#!'I!'II%#>!"6FE!B-%>!%B@..!>9#(!"JE^!Q!"EE^!*!
!

7-1-3 Layer Mixed Scroll 

_@/#$!B&[#G!%8$'..!I-(8>&'(!&%!%&B&.@$!>'!>9#!%8$'..!I-(8>&'(!G#%8$&H#G!&(!=$#D&'-%!%#8>&'(%*!79#$#!
@$#!I'-$!T&(G%!'I! .@/#$!B&[#G!%8$'..!B'G#!I'$!-%#$!>'!@==./*!6(./! .@/#$!)!%8$'..&(:1! '(./! .@/#$!2!
%8$'..&(:1!>a'! .@/#$%!%8$'..&(:!%&B-.>@(#'-%./!@(G! %8$'..&(:! a&>9! .@/#$! 2! @%! @! H-II#$*! 5H'->! >9#!
$#:&%>#$!%#>>&(:1!=.#@%#!$#I#$!>'!7@H.#! PQ0!H#.'a*!
!
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!

Table  7-3 : Register Setting for Scroll Function. 

Reg. NO. Abbreviation Description 

_@/#$!7$@(%=@$#(8/!4#:&%>#$!3!

C29! _7A43!

NLPR+M_@/#$!)]2!E8$'..!B'G#!
33HR_@/#$!)]2!%8$'..!%&B-.>@(#'-%./*!
3)HR6(./!_@/#$!)!%8$'..!
)3HR6(./!_@/#$!2!%8$'..!
))HRN-II#$!%8$'..!X-%#!_@/#$!2!@%!H-II#$Z!

!

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

^9#(!.@/#$!)]2!%8$'..!B'G#!&%!%#>!>'!33H1!-%#$%!8'-.G!I.#[&H./!@%%&:(!>9#!%8$'..&(:!$@(:#!&(!>9#!
G&%=.@/!@$#@!@(G!H/!&(8$#@%&(:!'$!G#8$#@%&(:!>9#!D@.-#!'I!'II%#>XqW'>#Z!@%!>9#!-(&>!'I!=&[#.%!@(G!
.@/#$!)]2!a&..!%8$'..!@>!>9#!%@B#!>&B#!79#!.@/#$!)!@(G!2! 'D#$.@/!>/=#!&%!%#>!H/!>9#!_7A43L2R3M*!
W'>#!>9@>!&I!n_@/#$!)]2!%8$'..!@>!>9#!%@B#!>&B#o!&%!%#>1!@(G!_7A43L2R3M!&%!%#>!@%!n'(./!.@/#$!)!&%!
D&%&H.#o! '$! n6(./! .@/#$! 2! &%! D&%&H.#o1! >9#(! '(./!'(#! .@/#$! a&..! G&%=.@/*! 79#! G&%=.@/! #II#8>! =.#@%#!
$#I#$%!>'!>9#!#[@B=.#!'I!F&:-$#! PQ0*!
!

Layer 1

45 &6 t m
Layer 2 45 &6

45 &6

45 &6

45 &6

45 &6
•

Layer 1/2 scroll at the same time 

Layer 1

45 &6 t m
Layer 2 45 &6

45 &6

45 &6

45 &6

45 &6
•

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 

^9#(!_7A43LPR+M!&%!%#>!>'!3)H1!'(./!>9#!.@/#$!)!&%!G&%=.@/#G!&(!%8$'..!a&(G'a*!E'!@Ge-%>&(:!>9#!
G&%=.@/!#II#8>!=.#@%#!$#I#$%!>'!>9#!#[@B=.#!'I!F&:-$#! PQO*!
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Layer 1

45 &6 t m
Layer 2 45 &6

45 &6

45 &6

45 &6

45 &6
•

Only Layer 1 scroll

Layer 1

45 &6 t m
Layer 2 45 &6

45 &645 &6

45 &645 &6

45 &645 &6

45 &645 &6
•

Only Layer 1 scroll
 

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

!

7-1-3-3 Only Layer 2 Scroll 

^9#(!_7A43LPR+M!&%!%#>!>'!)3H1!'(./!>9#!.@/#$!2!&%!G&%=.@/#G!&(!%8$'..!a&(G'a*!E&B&.@$!a&>9!.@/#$!
)!'(./!G&%=.@/1!&>!=$'D&G#%!>9#!I.#[&H&.&>/!I'$!G&II#$#(>!@==.&8@>&'(%*!5H'->!>9#!G&%=.@/!#II#8>!=.#@%#!
$#I#$!>'!>9#!#[@B=.#!'I!F&:-$#! PQC*!
!

Layer 1

45 &6 t m
Layer 2 45 &6

45 &6

•

45 &6

45 &6

45 &6
Only Layer 2 scroll

Layer 1

45 &6 t m
Layer 2 45 &6

45 &6

•

45 &6

45 &6

45 &6
Only Layer 2 scroll

 

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

!
Note : ! 79#! D@.-#! 'I! 'II%#>! `6FEX4JKL2O9Q2C9MZ! B-%>! %B@..#$! >9#(! `JE^! |! `EE^! @(G >9#!

D@.-#!'I!'II%#>!"6FEX4JKL2+9Q2P9MZ!B-%>!%B@..!>9#(!"JE^!Q!"EE^*!
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7-1-3-4 Buffer Scroll (Layer 2 is used as Scroll Buffer) 

^9#(! _7A43LPR+M!&%!%#>!>'!))H1!>9#!H-II#$!%8$'..!B'G#!&%!%#>*!79#!B#B'$/!@$#@!&(%&G#!>9#!%8$'..!
a&(G'a!I'$!.@/#$!)!@(G!.@/#$!2!&%!>$#@>&(:!@%!@!8'(>&(-'-%!B#B'$/!I'$!%8$'..!G&%=.@/*!W'!B@>>#$!
9'$&c'(>@.!'$!D#$>&8@.*!79#!%8$'..!9'$&c'(>@.]D#$>&8@.! 'II%#>XqW'>#Z!8@(!H#!%#>!@%!>a'!>&B#%!'I!>9#!
a&G>9!'$!>9#!.#(:>9!'I!>9#!%8$'..!a&(G'a*!;>!&%!-%#I-.!I'$!$#@.!@==.&8@>&'(!H#8@-%#!>9#$#!&%!@.a@/%!@!
H.'8T!'I!%8$'..!@$#@!&%!&(D&%&H.#*!Y%#$!8@(!-=G@>#!&>!a9#(!&>p%!&(D&%&H.#!%'!>9#!%8$'..!#II#8>!a&..!H#!
%B''>9./!:'&(:*!F'$!>9#!#II#8>!#[@B=.#1!=.#@%#!$#I#$!>'!F&:-$#! PQ+*!!!
!

!

Layer 1

45 &6
Layer 2

Buffer scroll (use Layer 2 as buffer)

45 &6

6

•

45 &6
•

45 &6

Layer 1

45 &6
Layer 2

Buffer scroll (use Layer 2 as buffer)

45 &6

6

•

45 &6
•

45 &6
 

Figure ��7-6 : The Effect of Buffer Scroll 

!
Note : !79#!D@.-#!'I!'II%#>!`6FEX4JKL2O9Q2C9MZ!B-%>!H#!!3!�	 !`6FE! �	 !X2€!`JE^!|!`EE^•!t!

)Z! @(G! >9#! D@.-#! 'I! 'II%#>! "6FEX4JKL2+9Q2P9MZ! B-%>! H#! 3!�	 ! "6FE! �	 ! X2€! "JE^! |!
"EE^•!t!)Z*!
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7-2 Active Window 

7-2-1 Active Window for Font Write 

^9#(! #[#8->&(:! >9#! I'(>! a$&>#! I-(8>&'(! &(! 45UUPC1! >9#! H'-(G@$/!'I! 89@$@8>#$%! a$&>#! a&..! H#!
G'B&(@>#G!H/!@!a&(G'a!@$#@!8@..#G!n58>&D#!^&(G'ao*!79#!I'(>!a$&>#!G&$#8>&'(!&%!.#I>!>'!$&:9>!>9#(!
>'=!>'!H'>>'B!@%!G#I@-.>*!^9#(!>9#!a$&>>#(!89@$@8>#$!&%!B#>!>9#!9'$&c'(>@.!$&:9>!H'-(G@$/1!>9#(!
>9#!I'(>!a$&>#!8-$%'$!a&..!e-B=!>'!>9#!.#I>!H'-(G@$/! 'I!(#[>!.&(#*!;I!>9#!(#[>!.&(#!='%&>&'(!8$'%%#%!
>9#! H'>>'B! H'-(G@$/*! 79#! 8-$%'$! a&..! e-B=! >'! >9#! %>@$>&(:! 'I! >9#! a&(G'a1! &*#*! >9#! .#I>! @(G! >'=!
H'-(G@$/*!F&:-$#! PQP!%9'a%!>9#!#II#8>! 'I! I'(>!a$&>#!&(!@8>&D#!a&(G'a*!7'! ('>#!>9@>1!&I!>9#! I'(>!
a$&>#!8-$%'$!&%!%#>!'->%&G#!>9#!@$#@!'I!@8>&D#!a&(G'a1!>9#!89@$@8>#$!%>&..!a$&>#%!@>!>9#!='%&>&'(!'I!
I'(>!a$&>#!8-$%'$*!Y(>&.!>9#!$&:9>!H'-(G@$/!'$!>9#!G&%=.@/!H'-(G@$/!&%!B#>*!^9#(!&>!&%!B#>1!>9#!I'(>!
a$&>#!8-$%'$!a&..!89@(:#!.&(#!>9#(!I'..'a%!>9#!$-.#!'I!@8>&D#!a&(G'a*!A.#@%#!$#I#$!>'!>9#!F&:-$#! PQU!
@%!@(!#[@B=.#*!!

!

45UUPC!&%!@!>#[>]:$@=9&8!B&[#G!G&%=
.@/!a&>9!2!.@/#$%!

Active window
!

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

!

45UUPC!&%!@!>#[>]:$@=9&8!B&[#G!G&%=.@/!a&>
9!2!.@/#$%!

Active window

Touch the Active window

!

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#!a&(G'a!@.%'!G'B&(@>#%!>9#!G$@a&(:!@$#@!I'$!:#'B#>$&8!&(=->!I-(8>&'(*!6(./!>9#!=@$>!'I!>9#!
@8>&D#!a&(G'a!a&..!H#!G$@a(*!A.#@%#!$#I#$!>'!F&:-$#! PQV!@%!@(!#[@B=.#*!

!

Active window

^&>9&(!>9#!58>&D#!^&(G'a1!
a&..!H#!G$@a

6D#$!>9#!58>&D#!^&(G'a1!
a&..!('>!H#!G$@a

!

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

NoteR!79#!@8>&D#!a&(G'a!I-(8>&'(!I'$!:#'B#>$&8!9@%!2!#[8#=>&'(%!@%!H#.'a*!
)*!^9#(!G$@a&(:!#..&=%#1!>9#!@8>&D#!a&(G'a!&%!('>!%-=='$>#G*!
2*!^9#(!G$@a&(:!8&$8.#1!@%%-B#!>9@>!>9#!8&$8.#!8#(>#$!&%!Xg1!lZ!@(G!>9#!8&$8-&>!$@G&-%!&%!41!a&>9!

>9#!8'(G&>&'(!'I!l!t!4!xm!C)21!>9#!@8>&D#!a&(G'a!I'$!>9#!I-(8>&'(!a&..!('>!H#!@8>&D#*!
!

!

7-2-3 Active Window for DMA 

58>&D#! a&(G'a! @.%'! =$'D&G#%! >9#! H'-(G@$/!I'$! S?5! I-(8>&'(*! 79#! G#%>&(@>&'(! 'I! >9#! S?5!
I-(8>&'(!&%!%#>!H/!@8>&D#!a&(G'a*!7'!('>#!>9@>!&I!>9#!%'-$8#%!'I!S?5!I-(8>&'(!G#I&(#%!H&::#$!@$#@!
>9@(! >9#! @$#@! 'I! @8>&D#! a&(G'a*! 79#! G@>@! a&..! H#!'D#$.@&G! I$'B! >9#! H#:&((&(:! 'I! >9#! @8>&D#!
a&(G'a*!5H'->!>9#!G#>@&.1!=.#@%#!$#I#$!>'!%#8>&'(!!PQ)3!G#%8$&=>&'(*!
!

7-2-4 Active Window for Memory Write 

^9#(!#[#8->&(:!>9#!B#B'$/!a$&>#!I-(8>&'(!&(! 45UUPC1!>9#!H'-(G@$/!'I!>9#!I-(8>&'(!a&..!H#!@.%'!
G'B&(@>#G!H/!58>&D#!^&(G'a*!79#!B#B'$/!a$&>#!G&$#8>&'(!&%!.#I>!>'!$&:9>!>9#(!>'=!>'!H'>>'B!@%!
G#I@-.>*! ^9#(! >9#! a$&>>#(! 89@$@8>#$! &%! B#>! >9#!9'$&c'(>@.! $&:9>! H'-(G@$/1!>9#(! >9#! I'(>! a$&>#!
8-$%'$! a&..! e-B=! >'! >9#! .#I>! H'-(G@$/! 'I! (#[>! .&(#*! ;I! >9#! (#[>! .&(#! ='%&>&'(! 8$'%%#%! >9#! H'>>'B!
H'-(G@$/*!79#!8-$%'$!a&..!e-B=!>'!>9#!%>@$>&(:! 'I!>9#!a&(G'a1!>'! ('>#!>9@>1!&I!>9#!B#B'$/!a$&>#!
8-$%'$! &%! %#>! '->%&G#! >9#! @$#@! 'I! @8>&D#! a&(G'a1! &>! %>&..! a$&>#%! @>! >9#! ='%&>&'(! 'I! B#B'$/! a$&>#!
8-$%'$*!Y(>&.!>9#!$&:9>!H'-(G@$/! '$!>9#!G&%=.@/!H'-(G@$/!&%!B##>*! ^9#(!&>!&%!B#>1!>9#!B#B'$/!
a$&>#!8-$%'$!a&..!89@(:#!.&(#!>9#(!I'..'a%!>9#!$-.#!'I!@8>&D#!a&(G'a*!

!
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7-3 Cursor & Pattern 

588'$G&(:!>'!G&II#$#(>!@==.&8@>&'(%1!45UUPC!=$'D&G#%!I.#[&H&.&>/!@(G!='a#$I-.!I-(8>&'(%!'I!8-$%'$!@(G!
=@>>#$(*!79#$#!@$#!I'-$!T&(G%!'I!8-$%'$%!G#I&(#G!&(!45UUPC1!&*#*!:$@=9&8!8-$%'$r!B#B'$/!$#@G!8-$%'$1!
B#B'$/!a$&>#!8-$%'$!@(G!I'(>!a$&>#!8-$%'$*!79#!:$@=9&8!8-$%'$!=$'D&G#%!@!02[02!=&[#.%!:$@=9&8!8-$%'$!
a9&89!8@(!H#!G&%=.@/#G!@>!-%#$QG#I&(#G!='%&>&'(*!^9#(!>9#!='%&>&'(!&%!89@(:#G1!>9#!:$@=9&8!8-$%'$!&%!
B'D#G*!79#!B#B'$/!$#@G!8-$%'$!@(G!B#B'$/!a$&>#!8-$%'$!&%!I'$!>9#!-%#!'I!B#B'$/!$#@G]a$&>#*!79#!
B#B'$/!$#@G]a$&>#!8-$%'$!='%&>&'(!B'D#!@->'B@>&8@../!@I>#$!B#B'$/!$#@G]a$&>#!8/8.#*!79#!B#B'$/!
a$&>#!8-$%'$!G#I&(#%!>9#!='%&>&'(!>9@>!>9#!G@>@!&%!a$&>>#(!H/!B#B'$/!a$&>#!'=#$@>&'(!@(G!$#@G!8-$%'$!&%!
G#I&(#G!%#=@$@>#./!>9@>!>9#!G@>@!&(!&>!&%!$#@G!H/!B#B'$/!$#@G!'=#$@>&'(*!

!
79#! B#B'$/! a$&>#! 8-$%'$! G#I&(#%! >9#! .'8@>&'(! >9@>! >9#! G@>@! a&..! H#! a$&>>#(! &(*! 79#! B#B'$/! $#@G!
8-$%'$!@(G!B#B'$/!a$&>#!8-$%'$!8@(!H#!%#>!@%!@->'B@>&8!B'D&(:! '$!('>!%#=@$@>#./*!5.%'!>9#!B'D#!
G&$#8>&'(%!'I!>9#B!8@(!H#!&(G&D&G-@../!=$':$@BB#G*!79#!G#I@-.>!%#>>&(:%!'I!H'>9!@$#!@->'Q&(8$#@%&(:!
a&>9!>9#!G&$#8>&'(!.#I>!>'!$&:9>1!>'=!>'!G'a(*!7'!('>#!>9@>!'(./!>9#!B#B'$/!a$&>#!8-$%'$!&%!D&%&H.#*!79#!
B#B'$/!$#@G!8-$%'$!8@(p>!H#!G&%=.@/#G!&(!>9#!=@(#.*!79#! I'(>!a$&>#!8-$%'$!=$'D&G#%!@!>#[>!$#.@>&D#!
8-$%'$!I'$!I'(>!a$&>#!I-(8>&'(*!79#!%9@=#!'I!&>!&%!@!H.'8T!@(G!>9#!9#&:9>!@(G!a&G>9!&%!=$':$@BB@H.#*!
79#!G&%=.@/!.'8@>&'(!'I!I'(>!a$&>#!8-$%'$!&(G&8@>#%!>9#!.'8@>&'(!'I!>#[>!H#&(:!8-$$#(>./!a$&>>#(*!!
!
N#%&G#%1!45UUPC!@.%'!%-=='$>!>9#!nA@>>#$(o!I-(8>&'(*!79#!nA@>>#$(o!&%!@!=$&(>!a&>9!U[U])+[)+!=&[#.%!'I!
%&c#!@(G!@>!B'%>!)+H==!8'.'$!G#=>9!I'$!#@89!=&[#.*!79#!8'.'$%!G#=>9!'I!=@>>#$(!I'..'a%!>9#!%#>>&(:!'I!
4JKL)39M!H&>!0Q2*!N/!'=#$@>&(:!a&>9!>9#!N7J!I-(8>&'(1!&>!8@(!H#!-%#G!>'!G-=.&8@>#!@(G!I&..!@!=$&(>!&(!@!
%=#8&I&8!@$#@*!5(G!%=##G!-=!>9#!$#=#@>&(:!a$&>&(:!'=#$@>&'(!@(G!$#G-8#!>9#!.'@G&(:!'I!?<Y*!

!

7-3-1 Cursor Type 

7-3-1-1 Graphic Cursor 

79#!%&c#! 'I! :$@=9&8!8-$%'$!&%!02[02!=&[#.%1!#@89!=&[#.!&%!8'B='%#G!H/!2QH&>1!a9&89!&(G&8@>#%!O!
8'.'$%! %#>>&(:! X8'.'$! 31! 8'.'$! )1! H@8T:$'-(G!8'.'$1! >9#! &(D#$%&'(! 'I! H@8T:$'-(G! 8'.'$Z*! ;>!
$#=$#%#(>%!>9@>!@!:$@=9&8!8-$%'$!>@T#%!2C+!H/>#%X02[02[2]UZ*!45UUPC!=$'D&G#%!#&:9>!:$'-=%!'I!
:$@=9&8!8-$%'$!I'$!%#.#8>&'(r!-%#$%!8'-.G!-%#!>9#B!e-%>!H/!%#>>&(:!$#.@>#G!$#:&%>#$%*!N/!>9#!a@/1!
>9#! :$@=9&8! 8-$%'$! ='%&>&'(! &%! 8'(>$'..#G! H/!$#:&%>#$! K<`A3! X4JKLU39MZ1! K<`A)X4JKLU)9MZ1!
K<"A3X4JKLU29MZ!@(G!K<"A)X4JKLU09MZ*!79#!8'.'$! 'I!&>!&%!%#>!H/!$#:&%>#$!K<<3X4JKLUO9MZ]!
K<<)X4JKLUC9MZ]!N@8T:$'-(G!8'.'$]!;(D#$%&'(!'I!N@8T:$'-(G!8'.'$1!G#=#(G&(:!'(!>9#!G@>@!'I!&>*!
A.#@%#!$#I#$!>'!F&:-$#! PQ)3!#[@B=.#!I'$!>9#!G#>@&.!#[=.@(@>&'(*!!
!
!
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79#!;(D#$%&'(!'I!N@8T:$'-(G!<'.'$))H

N@8T:$'-(G!<'.'$)3H

K<<)!X4JKLUC9MZ3)H

K<<3!X4JKLUO9MZ33H

Pixel Color2 Bits Represent 1 Pixel

79#!;(D#$%&'(!'I!N@8T:$'-(G!<'.'$))H

N@8T:$'-(G!<'.'$)3H

K<<)!X4JKLUC9MZ3)H

K<<3!X4JKLUO9MZ33H

Pixel Color2 Bits Represent 1 Pixel

K<<3!<'.'$
K<<)!<'.'$

N@8T:$'-(G <'.'$
iN@8T:$'-(G!<'.'$

2C+!N/>#%

2!N&>%!4#=$#%#(>!)!A&[#.

!

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

Y%@:#!R!

)*!E#>>&(:! -=! K<<3! 8'.'$! @(G! K<<)! 8'.'$! H/! %#>>&(:! $#:&%>#$! K<<3L4JKLUO9M! @(G!
$#:&%>#$!K<<3L4JKLUC9M*!

2*!E#>>&(:!?^<4)X4JKLO)9MZ!>'!%#.#8>!:$@=9&8!8-$%'$!%#>!@(G!89@(:#!a$&>#!G#%>&(@>&'(!
%#.#8>&'(!>'!nK$@=9&8!<-$%'$o*!

0*!Y%&(:!:$@=9&8!B'G#!>'!a$&>#!G@>@!&(>'!:$@=9&8!8-$%'$!%>'$@:#!%=@8#*!

O*!J(@H.#!:$@=9&8!8-$%'$X4JKLO)9M!N&>PZ*!

C*!̂ $&>&(:!>'!K<`A3X4JKLU39MZ1!K<`A)X4JKLU)9MZ1!K<"A3X4JKLU29MZ!@(G!
K<"A)X4JKLU09MZ!>'!89@(:#!:$@=9&8!8-$%'$!='%&>&'(*!79#!F&:-$#! PQ))!%9'a%!>9#!
G&%=.@/!a&>9!:$@=9&8!8-$%'$*!

!

RAiO
RA8875

RAiO
RA8875

RAiO
RA8875

!

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

?#B'$/!$#@G!8-$%'$!&%!>9#! .'8@>&'(! 'I!B#B'$/! I'$!B#B'$/!$#@G! '=#$@>&'(*!79#!B#B'$/! $#@G!
8-$%'$! &%! &(D&%&H.#*! 79#! .'8@>&'(! 'I! &>! &%!&(G#=#(G#(>! a&>9! B#B'$/! a$&>#! 8-$%'$! @(G! I'(>! a$&>#!
8-$%'$*! ;>! 8@(! H#! %#>! @%! @->'Q&(8$#@%&(:! '$! ('>! @->'Q&(8$#@%&(:*! F'-$! G&$#8>&'(%! 'I! >9#! 8-$%'$!
B'D&(:!'=>&'(!8@(!H#!%#>*!7'!('>#!>9@>!>9#!B#B'$/!$#@G!8-$%'$!&%!@D@&.@H.#!I'$!:$@=9&8!B'G#!'$!
>#[>!B'G#*!A.#@%#!$#I#$!>'!7@H.#! PQO!H#.'a!I'$!G#%8$&=>&'(*!!
!

Table  7-4 : Memory  Read Cursor Related Register Table 

Register Name Bit Num Function Description Address 

P!
7#[>!?'G#!J(@H.#!
3!R!K$@=9&8!B'G#*!
)!R!7#[>!B'G#*!?^<43!

3! ?#B'$/!4#@G!<-$%'$!5->'Q;(8$#@%#!S&%@H.#!

LO39M!

?4<S! )Q3!

?#B'$/!4#@G!S&$#8>&'(!
33H!R!_#I>!�Æ!4&:9>!>9#(!7'=!�Æ!S'a(*!
3)H!R!4&:9>!�Æ!_#I>!>9#(!7'=!�Æ!S'a(*!
)3H!R!7'=!�Æ!S'a(!>9#(!_#I>! �Æ!4&:9>*!
))H!R!S'a(! �Æ!7'=!>9#(!_#I>!�Æ!4&:9>*!

LOC9M!

4<Y4`3])! VQ3! ?#B'$/!4#@G!<-$%'$!`'$&c'(>@.!_'8@>&'(! LO59M�• LON9M!
4<Y4"3])! UQ3! ?#B'$/!4#@G!<-$%'$!"#$>&8@.!_'8@>&'(! LO<9M�• LOS9M!

!

7-3-1-3 Memory Write Cursor 

?#B'$/!a$&>#!8-$%'$!&%!>9#!.'8@>&'(!'I!B#B'$/ !I'$!B#B'$/!a$&>#!'=#$@>&'(!&(!:$@=9&8!B'G#*!79#!
B#B'$/!a$&>#!8-$%'$!&%!D&%&H.#*!79#! .'8@>&'(!'I!&>!&%!&(G#=#(G#(>!a&>9!B#B'$/!$#@G!8-$%'$!@(G!
I'(>!a$&>#!8-$%'$*!;>!8@(!H#!%#>!@%!@->'Q&(8$#@%&(:! '$!('>!@->'Q&(8$#@%&(:!@(G!H.&(T!'$!('>*!F'-$!
G&$#8>&'(%!'I!>9#!8-$%'$!B'D&(:!'=>&'(!8@(!H#!%#>*!A.#@%#!$#I#$!>'!7@H.#! PQC!H#.'a!I'$!G#%8$&=>&'(*!!
!

Table  7-5 : Memory Write Cursor Related Register Table 

Register 
Name Bit Num Function Description Address 

P!
7#[>!?'G#!J(@H.#!
3!R!K$@=9&8!B'G#*!
)!R!7#[>!B'G#*!

+!
F'(>!^$&>#!<-$%'$]!7#[>!^$&>#!<-$%'$!J(@H.#!
3!R!F'(>!a$&>#!8-$%'$]!7#[>!^$&>#!<-$%'$!&%!('>!D&%&H.#*!
)!R!F'(>!a$&>#!8-$%'$]!7#[>!^$&>#!<-$%'$!&%!D&%&H.#*!

C!
F'(>!^$&>#!<-$%'$]!7#[>!^$&>#!<-$%'$!N.&(T!J(@H.#!
3!R!W'$B@.!G&%=.@/*!
)!R!N.&(T!G&%=.@/*!

0Q2!

?#B'$/!^$&>#!S&$#8>&'(!X6(./!I'$!K$@=9&8!?'G#Z!
33H!R!_#I>!�Æ!4&:9>!>9#(!7'=!�Æ!S'a(*!
3)H!R!4&:9>!�Æ!_#I>!>9#(!7'=!�Æ!S'a(*!
)3H!R!7'=!�Æ!S'a(!>9#(!_#I>! �Æ!4&:9>*!
))H!R!S'a(! �Æ!7'=!>9#(!_#I>!�Æ!4&:9>*!

?^<43!

)!
?#B'$/!^$&>#!<-$%'$!5->'Q;(8$#@%#!S&%@H.#!
3!R!<-$%'$!@->'Q&(8$#@%#%!a9#(!B#B'$/!a$&>#*!
)!R!<-$%'$!G'#%(p>!@->'Q&(8$#@%#%!a9#(!B#B'$/!a$&>#*!

LO39M!

<Y4`3])! VQ3! ?#B'$/!^$&>#!<-$%'$!`'$&c'(>@.!_'8@>&'(! LO+9M�• LOP9M
<Y4"3])! UQ3! ?#B'$/!^$&>#!<-$%'$!"#$>&8@.!_'8@>&'(! LOU9M�• LOV9M

!
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7-3-1-4 Font Write Cursor 

F'(>! a$&>#! 8-$%'$! &%! -%#G! '(./!&(! >#[>! B'G#*!;>! &%! D&%&H.#*! 79#! .'8@>&'(! 'I! &>! 8@(! H#! %#>!
&(G#=#(G#(>./! I$'B! B#B'$/! $#@G! 8-$%'$! @(G! I'(>! a$&>#! 8-$%'$*! E&B&.@$! a&>9! >9#! B#B'$/! a$&>#!
8-$%'$1!>9#!I'(>!a$&>#!8-$%'$!8@(!@.%'!H#!%#>!@%!@->'Q&(8$#@%&(:!'$!('>!@->'Q&(8$#@%&(:!@(G!H.&(T!
'$!('>*!<-$%'$!@->'QB'D#!I-(8>&'(!&%!G'B&(@>#G!H/!>9#!@8>&D#!a&(G'a*!^9#(!@!>#[>!&%!a$&>#1!>9#!
8-$%'$!@->'B@>&8@../!B'D#!>'!(#[>!='%&>&'(!I'$!I'(>!a$&>&(:*!;>!G#=#(G%!'(!>9#!I'(>!%&c#!@(G!I'(>!
G&$#8>&'(*! ^9#(!B##>&(:!>9#!H'-(G@$/! 'I!@8>&D#!a&(G'a*!<-$%'$!a&..! 89@(:#!>'! (#[>!$'a*!79#!
&(>#$D@.! H#>a##(! >9#! $'a%! 8@(! @.%'! H#! %#>! &(! =&[#.%*!7@H.#! PQ+! .&%>! >9#! $#.@>&D#! $#:&%>#$%!
G#%8$&=>&'(*!!
!

Table  7-6 : Font Write Cursor Related Register Table 

Register 
 Name 

Bit Num Function Description Address 

F_S4! OQ3! F'(>!_&(#!S&%>@(8#!E#>>&(:!4#:&%>#$XF_S4Z! L2V9M!

<Y4`3])! VQ3! F'(>!^$&>#!<-$%'$!`'$&c'(>@.!_'8@>&'(! L259M�• L2N9M

<Y4"3])! UQ3! F'(>!^$&>#!<-$%'$!"#$>&8@.!_'8@>&'(! L2<9M�• L2S9M

P!
7#[>!?'G#!J(@H.#!
3!R!K$@=9&8!B'G#*!
)!R!7#[>!B'G#*!

+!
F'(>!^$&>#!<-$%'$]?#B'$/!^$&>#!<-$%'$!J(@H.#!
3!R!F'(>!a$&>#!8-$%'$]?#B'$/!^$&>#!<-$%'$!&%!('>!D&%&H.#*!
)!R!F'(>!a$&>#!8-$%'$]?#B'$/!^$&>#!<-$%'$!&%!D&%&H.#*!

?^<43!

C!
F'(>!^$&>#!<-$%'$]?#B'$/!^$&>#!<-$%'$!N.&(T!J(@H.#!
3!R!W'$B@.!G&%=.@/*!
)!R!N.&(T!G&%=.@/*!

LO39M!

!

7-3-2 Cursor Attribute 

7-3-2-1 Cursor Blinking 

79#!B#B'$/!a$&>#!8-$%'$!@(G!I'(>!a$&>#!8-$%'$!8@(!H#!%#>!@%!'(!'$!'II!'$!H.&(T&(:!a&>9!@!I&[#G!
I$#b-#(8/*! N'>9! 'I! >9#B! @$#! 8'(>$'..#G! H/! %@B#! $#:&%>#$*! 79#! 8'(>$'.! $#:&%>#$! &%!
?^<43X4JKLO39MZ*! 79#! #II#8>! 'I! H.&(T&(:!&%! $#=#@>&(:! >9#! 8-$%'$! '(XD&%&H.#Z! @(G!
'IIX&(D&%&H.#Z*!79#!H.&(T&(:!>&B#! 'I!&>!&%!=$':$@BB@H.#!@(G!8@(!H#!8@.8-.@>#G!@%!>9#! I'$B-.@!
H#.'a!&(!-(&>!'I!%#8'(G*!!
!

Blink Time (sec) = BTCR[44h]x(1/Frame_Rate). 
!
F&:-$#! PQ)2!%9'a!>9#!#[@B=.#!'I!8-$%'$!H.&(T*!79#!8-$%'$!='%&>&'(!a&..!I'..'a!>9#!.@%>!G@>@!'$!
89@$@8>#$!H#!a$&>>#(*!!
!

RAiO
�W�ù
•�~

!

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

N#%&G#%! >9#! :$@=9&8! 8-$%'$! @(G!B#B'$/! $#@G! 8-$%'$1! >9#! %9@=#! 'I! >9#! '>9#$! 2! 8-$%'$%! &%!
=$':$@BB@H.#*! 79#! I'(>! a$&>#! 8-$%'$! &%! @!H.'8T! a&>9! 9#&:9>! @(G! a&G>9! =$':$@BB@H.#*! 79#!
8'(>$'.!$#:&%>#$!&%!<Y4`EX4JKLOJ9MZ!@(G!<Y4"EX4JKLOF9MZ*!79#!B#B'$/!a$&>#!8-$%'$!&%!@!
.&(#!a&>9!a&G>9!=$':$@BB@H.#!@(G!9#&:9>! I&[#G!>'!)! =&[#.*! 79#! a&G>9! 8'(>$'.! $#:&%>#$! &%! >9#!
%@B#!@%!I'(>!a$&>#!8-$%'$1!&*#*!<Y4`EX4JKLOJ9MZ*!A.#@%#!$#I#$!>'!F&:-$#! PQ)0!@(G!F&:-$#!
 PQ)O!H#.'a*!79#!9#&:9>!@(G!a&G>9!'I!I'(>!a$&>#!8-$%'$!&%!@.%'!$#.@>&D#!a&>9!@(!#[>$@!I@8>'$%1!>9#!
I'(>!#(.@$:#B#(>!%#>>&(:X4JKL2J9M!N&>0i3Z*!^&>9!>9#!#(.@$:#B#(>!I@8>'$!'I!)1!>9#!a&G>9!&%!%#>!
H/!<Y4`E]<Y4"E!@%!)i02!=&[#.%*!F'$!#(.@$:#B#(>!I@8>'$!&%!('>!)1!>9#!$#@.!a&G>9!@(G!9#&:9>!
'I! >9#! 8-$%'$! a&..! H#! B-.>&=.&#G! a&>9! >9#! I@8>'$*!F&:-$#!  PQ)0! &%! >9#! #[@B=.#! @%! I'(>!
9'$&c'(>@.]D#$>&8@.!#(.@$:#B#(>!I@8>'$!&%!)*!W'>#!>9@>!>9#!I'(>!a$&>#%!8-$%'$!a&..!('>!@II#8>#G!H/!
>9#!I'(>!$'>@>&'(1!&I!>9#!I'(>!&%!$'>@>#G!a&>9!V3!G#:$##*!79#!%9@=#!'I!I'(>!a$&>#!8-$%'$!&%!%>&..!>9#!
%@B#!a&>9!>9#!('$B@.! '(#*! !5H'->!>9#!G&%=.@/!=.#@%#!$#I#$!>'!F&:-$#! !PQ)+!@(G!F&:-$#! PQ)+!
H#.'a!@%!#[@B=.#%*!
!
!

�5�(�*�>���)�K�@��Font Write Cursor Vertical Size Register (CURVS)

�����a���������������E���a�������������E

�����a�����������������E���a�������������E

�+�H�L�J�K�W����Unit : Pixel ��CURVS[4:0]

�:�L�G�W�K����Unit : Pixel ��CURHS[4:0]

�5�(�*�>���(�K�@��Font Write Cursor and Memory Write Cursor Horizontal Size Register (CURHS)

)!=&[#.!!!!!!!!!!!!!!!!!!!2Q=&[#.!!!!!!!!!!!!!!!!!!!!!!!0Q=&[#.!!!!!!!!!!!!!!!!!!!!!!!!! 02Q=&[#.

)!=&[#.!!!!!!!!!!!!!!!!!!!2Q=&[#.!!!!!!!!!!!!!!!!!!!!!!!0Q=&[#.!!!!!!!!!!!!!!!!!!!!!!!!! 02Q=&[#.

!

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

!

�����a�����������������E���a�������������E

�:�L�G�W�K����Unit : Pixel ��CURHS[4:0]

�5�(�*�>���(�K�@��Font Write Cursor and Memory Write Cursor Horizontal Size Register (CURHS)

)!=&[#.!!!!!!!!!!!!!!!!!!!2Q=&[#.!!!!!!!!!!!!!!!!!!!!!!!0Q=&[#.!!!!!!!!!!!!!!!!!!!!!!!!! 02Q=&[#.

!

Figure  7-14 : Memory Write Cursor Width Setting 

!
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!

Figure !7-15 : Font Write Cursor Movement for Normal Font 
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Figure  7-16 : Font Write Cursor Movement for Vertical Font 
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7-3-3 Pattern 

79#!45UUPC!&(8.-G#%!@!=@>>#$(!B#B'$/!I'$!=@>>#$(!I-(8>&'(*!79#!G@>@!&(!>9#!B#B'$/!G#I&(#%!>9#!
n=@>>#$(!G@>@o1!@!H&>B@=!G#%8$&=>&'(!I'$!@!I&:-$#*!^9#(!2S!=@>>#$(!$#.@>&D#!I-(8>&'(!&%!@8>&D#1!>9#!
%=#8&I&#G!=@>>#$(!B#B'$/!G@>@!a&..!I&..!&(!%=#8&I&#G!@$#@*!
!
Y%#$! 8@(! -%#! 4JKLO)9M! >'! @%%&:(! =@>>#$(! B#B'$/! >'! =$':$@B1! @(G! -%#! 4JKL++9M! >'! %=#8&I/!
=@>>#$(! I'$B@>!@(G!=@>>#$(! (-BH#$!>'!@88#%%*!79#!45UUPC!%-=='$>%!U[U])+[)+!=&[#.%!=@>>#$(!
I'$B@>*! ;I!=@>>#$(! I'$B@>!&%!U[U!=&[#.%1!>9#(!45UUPC!8@(!G#I&(#!@>!B'%>! )+!=@>>#$(%! I'$! -%#$p%!
$#b-#%>*! ;I! =@>>#$(! I'$B@>! &%! )+[)+! =&[#.%1! >9#(! 45UUPC! 8@(! '(./! G#I&(#! O! =@>>#$(%! I'$! -%#$p%!
$#b-#%>*!79#!=@>>#$(!(-BH#$!@(G!=@>>#$(!I'$B@>!a&..!G#8&G#!>9#!B#B'$/!.'8@>&'(!I'$!@88#%%&(:!
=@>>#$(*!
!

?<Y

RA8875

UQH&>!])+QH&>

4JKLO)9M!H&>0Q2mA@>>#$(

4JKL++9M!mA@>>#$(!W'

A@>>#$(!?#B'$/

_':&8

UQH&>!])+QH&>

!

Figure  7-17 : Pattern Initial 

!

Table  7-7 : Related Register Table 

Register Name Bit Num Function Description Address 

?^<4)! 0Q2! ?#B'$/!8'(>$'.!$#:&%>#$!I'$!%#>>&(: =@>>#$(!
B#B'$/!>'!@88#%%*!!

LO)9M!

A7W6! PQ3!
A@>>#$(!W-BH#$1!>9#!&(G#[!'I!=@>>#$(!I'$!
?<Y!>'!@88#%%!=@>>#$(!B#B'$/! L++9M!

!

5H'->!>9#!G#>@&.!'I!=@>>#$(!I-(8>&'(1!=.#@%#!$#I#$!>'!E#8>&'(!!PQ+!N7J!I-(8>&'(*!

!

!
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7-4 Font 

7-4-1 Internal Font ROM 

79#! 45UUPC! #BH#GG#G! U[)+! G'>%! 5E<;;! F'(>! 46?! >9@>! =$'D&G#%! -%#$! @! 8'(D#(&#(>!a@/! >'!
&(=->! 89@$@8>#$%! H/! 8'G#*! 79#! #BH#GG#G! 89@$@8>#$! %#>! %-=='$>%! ;E6];J<! UUCVQ)iO! 8'G&(:!
%>@(G@$G*!N#%&G#%1!-%#$!8@(!89''%#!>9#!I'(>!I'$#:$'-(G!8'.'$!H/!%#>>&(:!>9#!4JKL+39i+29M!@(G!
H@8T:$'-(G!8'.'$!H/!%#>>&(:!>9#!4JKL+09i+C9M*!F'$!>9#!=$'8#G-$#!'I!89@$@8>#$%!a$&>&(:!=.#@%#!
$#I#$%!>'!H#.'a!I&:-$#R!

!

Text mode
4JKLO39M!H&>Pm)

Internal Font ROM Select
4JKL2)9M!H&>Pm31!H&>Cm3

Font foreground and background color Select
4JKL+09i+C9M1!4JKL+39i+29M

Write the font Code
<?S\^4L329M

S575\^4LI'(>\8'G#M

N@8T:$'-(G!8'.'$

F'$#:$'-(G!8'.'$

Text mode
4JKLO39M!H&>Pm)

Internal Font ROM Select
4JKL2)9M!H&>Pm31!H&>Cm3

Font foreground and background color Select
4JKL+09i+C9M1!4JKL+39i+29M

Write the font Code
<?S\^4L329M

S575\^4LI'(>\8'G#M

N@8T:$'-(G!8'.'$

F'$#:$'-(G!8'.'$

!

Figure  7-18 : ASCII Font ROM Programming Procedure 

!
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7@H.#!!PQU!%9'a%!>9#!%>@(G@$G!89@$@8>#$!#(8'G&(:!'I!;E6];J<!UUCVQ)*!;E6!B#@(%!;(>#$(@>&'(@.!
6$:@(&c@>&'(!I'$!E>@(G@$G&c@>&'(*!79#!;E6];J<!UUCVQ)1!:#(#$@../!8@..#G!n_@>&(Q)o1!&%!>9#!I&$%>!UQH&>!
8'G#G! 89@$@8>#$! %#>%! >9@>! G#D#.'=#G! H/! >9#! ;E6*! ;>! $#I#$%! >'! 5E<;;! >9@>! 8'(%&%>&(:! 'I! )V2!
89@$@8>#$%!I$'B!>9#!_@>&(!%8$&=>!&(!$@(:#!3[53Q3[FF*!79&%!89@$@8>#$!#(8'G&(:!&%!-%#G!>9$'-:9'->!
^#%>#$(! J-$'=#1! &(8.-G#%! 5.H@(&@(1! 5I$&T@@(%1! N$#>'(1! S@(&%91! F@$'#%#1! F$&%&@(1! K@.&8&@(1!
K#$B@(1! K$##(.@(G&81! ;8#.@(G&81! ;$&%91! ;>@.&@(1! _@>&(1! _-[#BH'-$:&%91! W'$a#:&@(1! A'$>-:-#%#1!
49@#>'Q4'B@(&81!E8'>>&%9!K@#.&81!E=@(&%91!Ea#G&%9*!J(:.&%9!.#>>#$%!a&>9!('!@88#(>!B@$T%!@.%'!
8@(!-%#!;E6];J<!UUCVQ)*!
!!
;(! @GG&>&'(1! &>! &%! @.%'! 8'BB'(./! -%#G! &(! B@(/! .@(:-@:#%! '->%&G#! J-$'=#1! %-89! @%! Ea@9&.&1!
;(G'(#%&@(1!?@.@/%&@(!@(G!7@:@.'(:*!
!

!

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

!
!

Note:!;(!7@H.#!PQU!3[U3Q3[VF!@$#!$#%#$D#G!H/!45&6!8'B=@(/*!
!
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7@H.#! !PQV! %9'a%! >9#! %>@(G@$G! 89@$@8>#$%! 'I! ;E6];J<! UUCVQ2*! ;E6];J<! UUCVQ2! @.%'! 8&>#G! @%!
_@>&(Q2!&%!>9#!=@$>!2!'I!>9#!UQH&>!8'G#G!89@$@8>#$!%#>%!G#D#.'=#G!H/!;E6];J<!UUCV*!79#%#!8'G#!
D@.-#%! 8@(! H#! -%#G! &(! @.B'%>! @(/! G@>@! &(>#$89@(:#! %/%>#B! >'! 8'BB-(&8@>#! &(! >9#! I'..'a&(:!
J-$'=#@(! .@(:-@:#%R! <$'@>&@(1! <c#891! `-(:@$&@(1! A'.&%91! E.'D@T1! E.'D#(&@(1! @(G! Y==#$!
E'$H&@(*!79#!E#$H&@(1!J(:.&%91!K#$B@(1!_@>&(!8@(!-%#!;E6];J<!UUCVQ2!@%!a#..*!F-$>9#$B'$#!&>!&%!
%-&>@H.#!>'!$#=$#%#(>!%'B#!a#%>#$(!J-$'=#@(! .@(:-@:#%! .&T#!F&((&%9!Xa&>9!>9#!#[8#=>&'(! 'I! ‚!
-%#G!&(!Ea#G&%9!@(G!F&((&%9Z!

!

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

!
!
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7@H.#!!PQ)3!%9'a%!>9#!%>@(G@$G!89@$@8>#$%!'I! ;E6];J<!UUCVQ0*!;E6];J<!UUCVQ0!@.%'!T('a(!@%!
_@>&(Q0! '$! nE'->9! J-$'=#@(o! &%! @(! UQH&>! 89@$@8>#$! #(8'G&(:1! >9&$G! =@$>! 'I! >9#! ;E6];J<! UUCV!
%>@(G@$G*! ;>! a@%! G#%&:(#G! '$&:&(@../! >'! 8'D#$! 7-$T&%91! ?@.>#%#! @(G! J%=#$@(>'1! >9'-:9! >9#!
&(>$'G-8>&'(! 'I! ;E6];J<!UUCVQV!%-=#$%#G#G!&>! I'$!7-$T&%9*!79#!#(8'G&(:!$#B@&(%!='=-.@$!a&>9!
-%#$%! 'I! J%=#$@(>'! @(G! ?@.>#%#1! >9'-:9! &>! @.%'!%-=='$>%! J(:.&%91! K#$B@(1! ;>@.&@(1! _@>&(! @(G!
A'$>-:-#%#*!

 

Table  7-10 : ASCII Block 3 (ISO/IEC 8859-3) 

!
!
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7@H.#! !PQ))! %9'a%! >9#! %>@(G@$G! 89@$@8>#$%! 'I! ;E6];J<! UUCVQO*! ;E6];J<! UUCVQO! &%! T('a(! @%!
_@>&(QO!'$!nW'$>9!J-$'=#@(o!&%!>9#!I'$>9!=@$>!'I!>9#!;E6];J<!UUCV!UQH&>!89@$@8>#$!#(8'G&(:*!;>!a@%!
G#%&:(#G! '$&:&(@../! >'! 8'D#$! J%>'(&@(1! K$##(.@(G&81! _@>D&@(1! _&>9-@(&@(1! @(G! E@B&*! 79&%!
89@$@8>#$!%#>!@.%'!%-=='$>%!S@(&%91!J(:.&%91!F&((&%91!K#$B@(1!_@>&(1!W'$a#:&@(1!E.'D#(&@(1!@(G!
Ea#G&%9*!

!

Table  7-11 : ASCII Block 4 (ISO/IEC 8859-4) 

!
!
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7-4-2 External Font ROM 

J[>#$(@.!%#$&@.!46?!&(>#$I@8#!&%!@!I.#[&H.#!a@/! I'$!45UUPC!>'!=$'D&G#!B'$#!89@$@8>#$%!%#>!I'$!
G&II#$#(>! @==.&8@>&'(%*! ;>! &%! 8'B=@>&H.#! a&>9! @! %#$&@.! 'I! I'(>! 46?! 'I! K#(&>'=! ;(8*1! a9&89! &%! @!
=$'I#%%&'(@.! I'(>! 46?! D#(G'$*! 79#! %-=='$>&(:! =$'G-8>! (-BH#$%! @$# K72)_)+7^1!
K703_)+Y2^1!K703_2O70l1!K703_2O?)u1!@(G!K703_02EO^*!588'$G&(:!>'!G&II#$#(>!=$'G-8>1!
>9#$#!@$#!G&II#$#(>!I'(>p%!%&c#!&(8.-G&(:!)+[)+1!2O[2O1!02[021!@(G!D@$&@H.#!a&G>9!I'(>!%&c#!&(!>9#B*!
!
79#!4JKL3+9M!=$'D&G#%!-%#$!B'G-.@>&(:!>9#!%=##G!'I!@88#%%!#[>#$(@.!%#$&@.!F.@%9]46?!8/8.#!
%=##G! %'! >9@>! 8@(! B@>89! >9#! 46?! $#b-&$#! @88#%%!>&B&(:*! 79#! =$'8#G-$#! 'I! a$&>&(:! I'(>! e-%>!
$#I#$%!>'!H#.'a!I&:-$#R!
!

Text mode
4JKLO39M!H&>Pm)

External Font ROM Select
4JKL2)9M!H&>Pm31!H&>Cm)

External Font ROM Cycle Speed Select
4JKL3+9M

Font foreground and background color Select
4JKL+09i+C9M1!4JKL+39i+29M

Write the font code
<?S\^4L329M

S575\^4LI'(>\8'G#3M
S575\^4LI'(>\8'G#)M

S575\^4LI'(>\8'G#0M

N@8T:$'-(G!8'.'$

F'$#:$'-(G!8'.'$

External Font ROM type and font type select
4JKL3C9M1!4JKL2J9M1!4JKL2F9M

Text mode
4JKLO39M!H&>Pm)

External Font ROM Select
4JKL2)9M!H&>Pm31!H&>Cm)

External Font ROM Cycle Speed Select
4JKL3+9M

Font foreground and background color Select
4JKL+09i+C9M1!4JKL+39i+29M

Write the font code
<?S\^4L329M

S575\^4LI'(>\8'G#3M
S575\^4LI'(>\8'G#)M

S575\^4LI'(>\8'G#0M

N@8T:$'-(G!8'.'$

F'$#:$'-(G!8'.'$

External Font ROM type and font type select
4JKL3C9M1!4JKL2J9M1!4JKL2F9M

!

Figure  7-19 : External Font ROM Programming Procedure 

!
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7-4-3 CGRAM 

79#!45UUPC!%-=='$>%!2C+!9@.I!%&c#!%=@8#!>9@>!.#>%!-%#$!8@(!8$#@>#!I'(>%!'$ !%/BH'.%!>9#/!a@(>*!
Y%#$! e-%>! a$&>#%! >9#! I'(>!'$! %/BH'.! G@>@! >'! >9#! &(G&8@>#G! %=@8#! @(G! >9#(! a$&>#%! >9#!
8'$$#%='(G&(:! I'(>!8'G#1!45UUPC!a&..!a$&>#!>9#! I'(>! '$!%/BH'.!>'!>9#!SS45?*!5.%'1! -%#$!8@(!
89''%#!>9#!I'(>!I'$#:$'-(G!8'.'$!H/!%#>>&(:! >9#!4JKL+09i+C9M!@(G!H@8T:$'-(G!8'.'$!H/!%#>>&(:!
>9#!4JKL+39i+29M*79#!=$'8#G-$#!'I!8$#@>&(:!@(G!a$&>&(:!e-%>!$#I#$%!>'!H#.'a!I&:-$#R!

!

Graphic mode
4JKLO39M!H&>Pm3

CGRAM Select
4JKL2)9M!H&>Pm)

CGRAM Space Select
4JKL209M

Write to the CGRAM
4JKL2)9M!H&>Pm3

4JKLO)9M!H&>0m31H&>2m)

Write the font or symbol data
<?S\^4L329M

S575\^4LG@>@3M
S575\^4LG@>@)M

;
S575\^4LG@>@)CM

Text mode
4JKLO39M!H&>Pm)

Write to the Bank1 or Bank2
4JKLO)9M!H&>0m31H&>2m3

Write the font or symbol
<?S\^4L329M

S575\^4LI'(>\8'G#M

1.Create the font or symbol 2.Write the font or symbol to display RAM

Graphic mode
4JKLO39M!H&>Pm3

CGRAM Select
4JKL2)9M!H&>Pm)

CGRAM Space Select
4JKL209M

Write to the CGRAM
4JKL2)9M!H&>Pm3

4JKLO)9M!H&>0m31H&>2m)

Write the font or symbol data
<?S\^4L329M

S575\^4LG@>@3M
S575\^4LG@>@)M

;
S575\^4LG@>@)CM

Text mode
4JKLO39M!H&>Pm)

Write to the Bank1 or Bank2
4JKLO)9M!H&>0m31H&>2m3

Write the font or symbol
<?S\^4L329M

S575\^4LI'(>\8'G#M

1.Create the font or symbol 2.Write the font or symbol to display RAM

!

Figure  7-20 : CGRAM Programming Procedure 

!
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CGRAM space

CGRAM NO 3[33 3[3) 3[32 3[30 3[FJ 3[FF

Display RAM
)*^$&>#!half size <K45?!I'(>

XS575\^4L339MZ

2*^$&>#!>a'!half size <K45?!I'(>
XS575\^4L329M1!S575\^4L309MZ

)*

2*

CGRAM NO = 0x02

G@>@3
G@>@)

G@>@)C

CGRAM NO = 0x03

G@>@)

G@>@)C

N@8T:$'-(G!8'.'$

I'$#:$'-(G!8'.'$

G@>@3

CGRAM space

CGRAM NO 3[33 3[3) 3[32 3[30 3[FJ 3[FF

Display RAM
)*^$&>#!half size <K45?!I'(>

XS575\^4L339MZ

2*^$&>#!>a'!half size <K45?!I'(>
XS575\^4L329M1!S575\^4L309MZ

)*

2*

CGRAM NO = 0x02

G@>@3
G@>@)

G@>@)C

CGRAM NO = 0x03

G@>@)

G@>@)C

N@8T:$'-(G!8'.'$

I'$#:$'-(G!8'.'$

G@>@3

CGRAM space

CGRAM NO 3[33 3[3) 3[32 3[30 3[FJ 3[FF

Display RAM
)*^$&>#!half size <K45?!I'(>

XS575\^4L339MZ

2*^$&>#!>a'!half size <K45?!I'(>
XS575\^4L329M1!S575\^4L309MZ

)*

2*

CGRAM NO = 0x02

G@>@3
G@>@)

G@>@)C

CGRAM NO = 0x03

G@>@)

G@>@)C

N@8T:$'-(G!8'.'$

I'$#:$'-(G!8'.'$

G@>@3

!

Figure  7-21 : CGRAM Description 
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7-4-4 90 Degree Font 

79#!45UUPC!%-=='$>%!>9#!V3!G#:$##!I'(>!a$&>#!H/!%#>>&(:!>9#!4JKL229M!N&>O!m!)*!5(G!8'..'8@>&(:!
>9#!"S;4X4JKL239M!N&>2Z1!_<S!B'G-.#!8@(!%9'a!>9#!V3!G#:$##!I'(>*!
!

!

Figure  7-22 : Font 90 Rotation�H  

!

7-4-5 Enlargement, Transparent Font 

45UUPC! @.%'! %-=='$>%! #(.@$:#B#(>! X4JKL229M!N&>L0R3MZ1!@(G! >$@(%=@$#(>! I-(8>&'(X4JKL229M!
N&>+Z*!?'$#'D#$1!>9#%#!I-(8>&'(%!8@(!-%#!%&B-.>@(#'-%./*!79#!H#9@D&'$%!'I!>9#%#!I-(8>&'(%!e-%>!
$#I#$!>'!H#.'a!I&:-$#R!

!

`'$&c'(>@.![2
"#$>&8@.![2

>$@(%=@$#(>
45&6 45&6

`'$&c'(>@.![2
"#$>&8@.![2

>$@(%=@$#(>
45&645&6 45&6

!

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

45UUPC!%-=='$>%!>9#!@->'!B'D#!'I!I'(>!a$&>#!@(G!&>!a&..!@->'!89@(:#!.&(#!a&>9!@8>&D#!a&(G'a*!N/!
%#>>&(:!4JKLO39M!N&>)!m!31!>9#!='%&>&'(!'I!I'(>!a&..!B'D#!@->'B@>&8@../!@(G!89@(:#!.&(#!a9#(!>9#!
I'(>! 'D#$!>9#!$@(:#! 'I!9'$&c'(>@.! '$!D#$>&8@.!@8>&D#!a&(G'a*!4#I#$!>9#!H#.'a! I&:-$#!>'!D&#a!>9#!
H#9@D&'$!'I!@->'!B'D#*!

!

�W�ù
•�~ 45&6 �W�ù
•

�~

�W�ù
•

�~

5->'!B'D# `'$&c'(>@.!$@(:#!'I!@8>&D#!a&(G'a

"#$>&8@.!$@(:#!'I!@8>&D#!a&(G'a

58>&D#!a&(G'a

�W�ù
•�~ 45&6 �W�ù
•

�~

�W�ù
•

�~

5->'!B'D# `'$&c'(>@.!$@(:#!'I!@8>&D#!a&(G'a

"#$>&8@.!$@(:#!'I!@8>&D#!a&(G'a

58>&D#!a&(G'a

!

Figure  7-24 : Auto Change Line in Font Mode 

!

7-4-7 Font Full-Alignment 

45UUPC!%-=='$>%!I'(>!I-..Q@.&:(B#(>!>9@>!B@T#%!>9#!I'(>%!>'!@.&:(!#@89!'>9#$!a9#(!a$&>&(:!9@.I!
@(G!I-..!I'(>%!'(!>9#!SS45?*!N/!%# >>&(:!4JKL229M!N&>P!m!)1!>9#!H#9@D&'$!'I!a$&>&(:!9@.I!@(G!I-..!
I'(>%!a&..!H#!>9#!H#.'a!I&:-$#R!

!

Display RAM

�W 4 5 & 6�ù 
• �~ W'(!I-..Q@.&:(B#(>

�W 4 5 & 6�ù 
• �~ F-..Q@.&:(B#(>

�Ÿ 	f �` �/ �W �ù 
• �~

Display RAM

�W 4 5 & 6�ù 
• �~ W'(!I-..Q@.&:(B#(>

�W 4 5 & 6�ù 
• �~ F-..Q@.&:(B#(>

�Ÿ 	f �` �/ �W �ù 
• �~

!

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

7-5-1 Circle Input 

45UUPC!%-=='$>%!9@$Ga@$#!8&$8.#!G$@a&(:!I-(8>&'(!'(!>9#!SS45?*!Y%#$!8@(!.@$:#./!$#G-8#!>9#!
#II'$>! 'I!?<Y!H/!>9#!I-(8>&'(*! N/!%#>>&(:!>9#!8#(>#$! 'I!@!8&$8.#!4JKLVV9iV<9M!1>9#!$@G&-%!'I!@!
8&$8.#!4JKLVS9M!@(G!>9#!8'.'$! 'I! 8&$8.#!4JKL+09i+C9M1!@(G!>9#(!%#>>&(:!%>@$>!G$@a!4JKLV39M!
N&>+!m!)1!45UUPC!a&..!&B=.#B#(>%!@!8'$$#%='(G&(:!8&$8.#!'(!>9#!SS45?!@->'B@>&8@../*!?'$#'D#$1!
-%#$! 8@(! G#8&G#! a9#>9#$! >'! I&..! >9#! 8&$8.#! H/! %#>>&(:! 4JKLV39M! N&>C! @%! 3X('>! I&..Z! '$! )XI&..Z*! 79#!
=$'8#G-$#!'I!G$@a&(:!8&$8.#!e-%>!$#I#$%!>'!>9#!H#.'a!I&:-$#R!

!

E#>!the center 'I!@!8&$8.#
4JKLVV9iV<9M

E#>!the radius 'I!@!8&$8.#
4JKLVS9M

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

S'(p>!I&..!@!8&$8.#
4JKLV39M!H&>Cm3

I&..!@!8&$8.#
4JKLV39M!H&>Cm)

E>@$>!G$@a&(:!8&$8.#
4JKLV39M!H&>+m)

E>@$>!G$@a&(:!8&$8.#
4JKLV39M!H&>+m)

8#(>#$
$@G&-%

8'.'$

8#(>#$
$@G&-%

8'.'$

E#>!the center 'I!@!8&$8.#
4JKLVV9iV<9M

E#>!the radius 'I!@!8&$8.#
4JKLVS9M

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

S'(p>!I&..!@!8&$8.#
4JKLV39M!H&>Cm3

I&..!@!8&$8.#
4JKLV39M!H&>Cm)

E>@$>!G$@a&(:!8&$8.#
4JKLV39M!H&>+m)

E>@$>!G$@a&(:!8&$8.#
4JKLV39M!H&>+m)

8#(>#$
$@G&-%

8'.'$

8#(>#$
$@G&-%

8'.'$

!

Figure  7-26 : Geometric Pattern Drawing- Draw Circle 

!
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7-5-2 Ellipse Input 

45UUPC!%-=='$>%!G$@a!#..&=%#!G$@a&(:!I-(8>&'(!B@T#%!-%#$!>'!G$@a!#..&=%#!'(!>9#!SS45?!'(./!
-%#!H/! I#a!?<Y!8/8.#%*!N/!%#>>&(:!>9#!8#(>#$!'I!@!#..&=%#!4JKL5C9i5U9M!1>9#! .'(:!@(G!%9'$>!
@[&%! 'I!@!#..&=%#!4JKL5)9i5OM1!>9#!8'.'$! 'I!#..&=%#!4JKL+09i+C9M1! !>9#!G$@a!#..&=%#!8'(G&>&'(!
4JKL539M!N&>Cm3!@(G!N&>Om31!@(G!>9#(!%#>>&(:!%>@$>!G$@a!4JKL539M!N&>P!m!)1!45UUPC!a&..!G$@a!
@!8'$$#%='(G&(:!J..&=%#!'(!>9#!SS45?*!?'$#'D#$1!-%#$!8@(!I&..!>9#!8&$8.#!H/!%#>>&(:!4JKL539M!
N&>+!m!)*!79#!=$'8#G-$#!'I!G$@a&(:!#..&=%#!e-%>!$#I#$%!>'!>9#!H#.'a!I&:-$#R!

!

E#>!the center 'I!@!#..&=%#
4JKL5C9i5U9M

E#>!the long and short axis
'I!@!#..&=%#

4JKL5)9i5O9M

E#>!the color 'I!@!#..&=%#
4JKL+09i+C9M

S'(p>!I&..!@!#..&=%#
4JKL539M!H&>+m3

I&..!@!#..&=%#
4JKL539M!H&>+m)

E>@$>!G$@a&(:!#..&=%#
4JKL539M!H&>Pm)

E>@$>!G$@a&(:!#..&=%#
4JKL539M!H&>Pm)

E#>!draw ellipse condition
4JKL539M!H&>Cm31H&>Om3

_'(:!@[&%
%9'$>!@[&%

8#(>#$

_'(:!@[&%
%9'$>!@[&%

8#(>#$

8'.'$ 8'.'$

E#>!the center 'I!@!#..&=%#
4JKL5C9i5U9M

E#>!the long and short axis
'I!@!#..&=%#

4JKL5)9i5O9M

E#>!the color 'I!@!#..&=%#
4JKL+09i+C9M

S'(p>!I&..!@!#..&=%#
4JKL539M!H&>+m3

I&..!@!#..&=%#
4JKL539M!H&>+m)

E>@$>!G$@a&(:!#..&=%#
4JKL539M!H&>Pm)

E>@$>!G$@a&(:!#..&=%#
4JKL539M!H&>Pm)

E#>!draw ellipse condition
4JKL539M!H&>Cm31H&>Om3

_'(:!@[&%
%9'$>!@[&%

8#(>#$

_'(:!@[&%
%9'$>!@[&%

8#(>#$

8'.'$ 8'.'$
!

Figure  7-27 

!
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7-5-3 Curve Input 

45UUPC! %-=='$>%! 8-$D#! G$@a&(:! I-(8>&'(! I'$! -%#$! >'! G$@a! 8-$D#! '(! >9#! SS45?! '(./! H/! I#a!
?<Y!8/8.#%*!N/!%#>>&(:!>9#!8#(>#$!'I!@!8-$D#!4JKL5C9i5U9M!1>9#!.'(:!@(G!%9'$>!@[&%!'I!@!8-$D#!
4JKL5)9i5OM1!>9#!8'.'$! 'I! 8-$D#!4JKL+09i+C9M1! !>9#!G$@a!8-$D#!8'(G&>&'(!4JKL539M!N&>Cm3!
@(G!N&>Om)1!>9#!8-$D#!=@$>!'I!>9#!#..&=%#!4JKL539M!N&>L)R3M1!@(G!>9#(!%#>>&(:!%>@$>!G$@a!4JKL539M!
N&>P!m!)1!45UUPC!a&..!G$@a!@!8'$$#%='(G&(:!8-$D#! '(!>9#!SS45?*!?'$#'D#$1!-%#$!8@(! I&..!>9#!
8-$D#!H/!%#>>&(:! 4JKL539M!N&>+!m!)*! 79#!=$'8#G-$#! 'I!G$@a&(:! 8&$8.#! e-%>! $#I#$%! >'! >9#! H#.'a!
I&:-$#R!

!

E#>!the center 'I!@!8-$D#
4JKL5C9i5U9M

E#>!the long and short axis
'I!@!8-$D#

4JKL5)9i5O9M

E#>!the color 'I!@!8-$D#
4JKL+09i+C9M

S'(p>!I&..!@!8-$D#
4JKL539M!H&>+m3

I&..!@!8-$D#
4JKL539M!H&>+m)

E>@$>!G$@a&(:!8-$D#
4JKL539M!H&>Pm)

E>@$>!G$@a&(:!8-$D#
4JKL539M!H&>Pm)

E#>!draw curve condition
4JKL539M!H&>Cm31H&>Om)

_'(:!@[&%
%9'$>!@[&%

8#(>#$

_'(:!@[&%
%9'$>!@[&%

8#(>#$

8'.'$ 8'.'$

E#>!draw curve part select
4JKL539M!H&>L)R3MXDECPZ

SJ<A!m!33

SJ<A!m!3) SJ<A!m!)3

SJ<A!m!))

E#>!the center 'I!@!8-$D#
4JKL5C9i5U9M

E#>!the long and short axis
'I!@!8-$D#

4JKL5)9i5O9M

E#>!the color 'I!@!8-$D#
4JKL+09i+C9M

S'(p>!I&..!@!8-$D#
4JKL539M!H&>+m3

I&..!@!8-$D#
4JKL539M!H&>+m)

E>@$>!G$@a&(:!8-$D#
4JKL539M!H&>Pm)

E>@$>!G$@a&(:!8-$D#
4JKL539M!H&>Pm)

E#>!draw curve condition
4JKL539M!H&>Cm31H&>Om)

_'(:!@[&%
%9'$>!@[&%

8#(>#$

_'(:!@[&%
%9'$>!@[&%

8#(>#$

8'.'$ 8'.'$

E#>!draw curve part select
4JKL539M!H&>L)R3MXDECPZ

SJ<A!m!33

SJ<A!m!3) SJ<A!m!)3

SJ<A!m!))

!

Figure  7-28 
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7-5-4 Square Input 

45UUPC!%-=='$>%!%b-@$#!G$@a&(:!I-(8>&'(!I'$!-%#$!>'!G$@a!%b-@$#!'(!>9#!SS45?!'(./!H/!I#a!
?<Y! 8/8.#%*!N/!%#>>&(:!>9#!%>@$>!='&(>! 'I!@!%b-@$#!4JKLV)9iVO9M!1>9#!#(G!='&(>! 'I!@!%b-@$#!
4JKLVC9iVU9M!@(G!>9#!8'.'$!'I!@!%b-@$#!4JKL+09i+C9M1!>9#(!%#>>&(:!G$@a!@!%b-@$#!4JKLV39M!
N&>Om)1!N&>3m3!@(G!%>@$>!G$@a!4JKLV39M!N&>P!m!)1!45UUPC!a&..!G$@a!@!8'$$#%='(G&(:!%b-@$#!'(!
>9#!SS45?*!?'$#'D#$1!-%#$!8@(!I&..!>9#!%b-@$#!H/!%#>>&(:!4JKLV39M!N&>C!m!)*!79#!=$'8#G-$#!'I!
G$@a&(:!%b-@$#!e-%>!$#I#$%!>'!>9#!H#.'a!I&:-$#R!
!

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

E#>!the end 'I!@!%b-@$#
4JKLVC9iVU9M

E#>!the color 'I!@!%b-@$#
4JKL+09i+C9M

S'(p>!I&..!@!%b-@$#
4JKLV39M!H&>Cm3

I&..!@!%b-@$#
4JKLV39M!H&>Cm)

E>@$>!G$@a&(:!%b-@$#
4JKLV39M!H&>Pm)

E>@$>!G$@a&(:!%b-@$#
4JKLV39M!H&>Pm)

E>@$>!='&(>

J(G!='&(>
8'.'$

E>@$>!='&(>

8'.'$
J(G!='&(>E#>!draw a square

4JKLV39M!H&>Om)1!H&>3m3

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

E#>!the end 'I!@!%b-@$#
4JKLVC9iVU9M

E#>!the color 'I!@!%b-@$#
4JKL+09i+C9M

S'(p>!I&..!@!%b-@$#
4JKLV39M!H&>Cm3

I&..!@!%b-@$#
4JKLV39M!H&>Cm)

E>@$>!G$@a&(:!%b-@$#
4JKLV39M!H&>Pm)

E>@$>!G$@a&(:!%b-@$#
4JKLV39M!H&>Pm)

E>@$>!='&(>

J(G!='&(>
8'.'$

E>@$>!='&(>

8'.'$
J(G!='&(>E#>!draw a square

4JKLV39M!H&>Om)1!H&>3m3

!

Figure  7-29 : Geometric Pattern Drawing- Draw Rectangle 

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

45UUPC!%-=='$>%!.&(#!G$@a&(:! I-(8>&'(! I'$!-%#$!>'!G$@a!.&(#! '(!>9#!SS45?! '(./!H/! I#a!?<Y!
8/8.#%*!N/!%#>>&(:!>9#!%>@$>!='&(>!'I!@!.&(#!4JKLV)9iVO9M!1>9#!#(G!='&(>!'I!@!.&(#!4JKLVC9iVU9M!
@(G!>9#!8'.'$! 'I!@!.&(#!4JKL+09i+C9M1!>9#(!%#>>&(:!G$@a!@!.&(#!4JKLV39M!N&>O!m!31!N&>3m3!@(G!
%>@$>! G$@a! 4JKLV39M! N&>P! m! )1! 45UUPC! a&..!G$@a! @! 8'$$#%='(G&(:! .&(#! '(! >9#! SS45?*! 79#!
=$'8#G-$#!'I!G$@a&(:!.&(#!e-%>!$#I#$%!>'!>9#!H#.'a!I&:-$#R!

!

E#>!start point 'I!@!.&(#
4JKLV)9iVO9M

E#>!the end 'I!@!.&(#
4JKLVC9iVU9M

E#>!the color 'I!@!.&(#
4JK+09i+C9M

E>@$>!G$@a&(:!.&(#
4JKLV39M!H&>Pm)

E>@$>!='&(>

J(G!='&(>

8'.'$

E#>!draw a line
4JKLV39M!H&>Om3

E>@$>!='&(>

J(G!='&(>

8'.'$

E#>!start point 'I!@!.&(#
4JKLV)9iVO9M

E#>!the end 'I!@!.&(#
4JKLVC9iVU9M

E#>!the color 'I!@!.&(#
4JK+09i+C9M

E>@$>!G$@a&(:!.&(#
4JKLV39M!H&>Pm)

E>@$>!='&(>

J(G!='&(>

8'.'$

E#>!draw a line
4JKLV39M!H&>Om3

E>@$>!='&(>

J(G!='&(>

8'.'$

!

Figure  7-30 : Geometric Pattern Drawing- Draw Line 

*Note: %>@$>!='&(>!@(G!#(G!='&(>!8@(('>!#b-@.*!
!
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7-5-6 Triangle Input 

45UUPC! %-=='$>%! >$&@(:.#! G$@a&(:! I-(8>&'(! I'$! -%#$! >'! G$@a! .&(#! '(! >9#! SS45?! '(./! H/! I#a!
?<Y! 8/8.#%*! N/! %#>>&(:! >9#! ='&(>3! 'I!@! >$&@(:.#! 4JKLV)9iVO9M1! >9#! ='&(>)! 'I! @! >$&@(:.#!
4JKLVC9iVU9M1! >9#! ='&(>2! 'I! @! >$&@(:.#! 4JKL5V9i5<9M! ! @(G! >9#! 8'.'$! 'I! @! >$&@(:.#!
4JKL+09i+C9M1!>9#(!%#>>&(:!G$@a!@!>$&@(:.#!4JKLV39M!N&>3!m!)!@(G!%>@$>!G$@a!4JKLV39M!N&>P!m!)1!
45UUPC!a&..!G$@a!@!8'$$#%='(G&(:!>$&@(:.#! '(!>9#!SS45?*!?'$#'D#$1!-%#$!8@(!I&..!>9#!>$&@(:.#!
H/!%#>>&(:!4JKLV39M!N&>C!m!)*!79#!=$'8#G-$#!'I!G$@a&(:!>$&@(:.#!e-%>!$#I#$%!>'!>9#!H#.'a!I&:-$#R!

!

E#>!point0 'I!@!>$&@(:.#
4JKLV)9iVO9M

E#>!point1 'I!@!>$&@(:.#
4JKLVC9iVU9M

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

S'(p>!I&..!@!>$&@(:.#
4JKLV39M!H&>Cm3

I&..!@!>$&@(:.#
4JKLV39M!H&>Cm)

E>@$>!G$@a&(:!>$&@(:.#
4JKLV39M!H&>Pm)

E>@$>!G$@a&(:!>$&@(:.#
4JKLV39M!H&>Pm)

E#>!draw a triangle
4JKLV39M!H&>3m)

E#>!point2 'I!@!>$&@(:.#
4JKL5V9i5<9M

='&(>3

='&(>)

='&(>2 ='&(>3

='&(>)

='&(>28'.'$ 8'.'$

E#>!point0 'I!@!>$&@(:.#
4JKLV)9iVO9M

E#>!point1 'I!@!>$&@(:.#
4JKLVC9iVU9M

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

S'(p>!I&..!@!>$&@(:.#
4JKLV39M!H&>Cm3

I&..!@!>$&@(:.#
4JKLV39M!H&>Cm)

E>@$>!G$@a&(:!>$&@(:.#
4JKLV39M!H&>Pm)

E>@$>!G$@a&(:!>$&@(:.#
4JKLV39M!H&>Pm)

E#>!draw a triangle
4JKLV39M!H&>3m)

E#>!point2 'I!@!>$&@(:.#
4JKL5V9i5<9M

='&(>3

='&(>)

='&(>2 ='&(>3

='&(>)

='&(>28'.'$ 8'.'$

!

Figure  7-31 

!
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7-5-7 Square Of Circle Corner Input 

45UUPC!%-=='$>%!8&$8.#Q%b-@$#!G$@a&(:!I-(8>&'(!I'$!-%#$!>'!G$@a!8&$8.#!%b-@$#!'(!>9#!SS45?!
H/! I#a!?<Y!8/8.#%*!N/!%#>>&(:!>9#!%>@$>!='&(>! 'I!@!%b-@$#!4JKLV)9iVO9M! 1>9#! #(G! ='&(>! 'I! @!
%b-@$#! 4JKLVC9iVU9M1! 8&$8.#! 8'$(#$! 4JKL5)9i5O9M! @(G! >9#! 8'.'$! 'I! @! 8&$8.#! %b-@$#!
4JKL+09i+C9M1!>9#(!%#>>&(:!G$@a! @! 8&$8.#! %b-@$#!4JKL539M! N&>Cm)! @(G! %>@$>! G$@a! 4JKL539M!
N&>P!m!)1!45UUPC!a&..!G$@a!@!8'$$#%='(G&(:!8&$8.#!%b-@$#!'(!>9#!SS45?*!?'$#'D#$1!-%#$!8@(!I&..!
>9#!%b-@$#!H/!%#>>&(:!4JKL539M!N&>+!m! )*!79#!=$'8#G-$#! 'I!G$@a&(:!%b-@$#!e-%>!$#I#$%!>'!>9#!
H#.'a!I&:-$#R!
!

E#>!start point 'I!@!8&$8.#!%b-@$#
4JKLV)9iVO9M

E#>!the end 'I!@!8&$8.#!%b-@$#
4JKLVC9iVU9M

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

S'(p>!I&..!@!8&$8.#!%b-@$#
4JKL539M!H&>+m3

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

E>@$>!G$@a&(:!8&$8.#!%b-@$#
4JKL539M!H&>Pm)

E>@$>!G$@a&(:!8&$8.#!%b-@$#
4JKL539M!H&>Pm)

E>@$>!='&(>

J(G!='&(>
8'.'$

E>@$>!='&(>

8'.'$
J(G!='&(>

E#>!draw a circle square
4JKL539M!H&>Cm)

E#>!circle corner 'I!@!8&$8.#!%b-@$#
4JKL5)9i5O9M

<&$8.#!8'$(#$ <&$8.#!8'$(#$

E#>!start point 'I!@!8&$8.#!%b-@$#
4JKLV)9iVO9M

E#>!the end 'I!@!8&$8.#!%b-@$#
4JKLVC9iVU9M

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

S'(p>!I&..!@!8&$8.#!%b-@$#
4JKL539M!H&>+m3

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

E>@$>!G$@a&(:!8&$8.#!%b-@$#
4JKL539M!H&>Pm)

E>@$>!G$@a&(:!8&$8.#!%b-@$#
4JKL539M!H&>Pm)

E>@$>!='&(>

J(G!='&(>
8'.'$

E>@$>!='&(>

8'.'$
J(G!='&(>

E#>!draw a circle square
4JKL539M!H&>Cm)

E#>!circle corner 'I!@!8&$8.#!%b-@$#
4JKL5)9i5O9M

<&$8.#!8'$(#$ <&$8.#!8'$(#$

!

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(:&(#XN7JZ! a9&89! 8@(! &(8$#@%#! >9#!
=#$I'$B@(8#!'I!H.'8T!>$@(%I#$!'=#$@>&'(*!^9#(!@!H.'8T!'I!G@>@!(##G%!>'!H#!B'D#G!'$!G'!%'B#!.':&8!
'=#$@>&'(! a&>9! G#G&8@>#G! G@>@1! 45UUPC! 8@(! %=##G!-=! >9#! '=#$@>&'(! H/! N7J! 9@$Ga@$#! @(G! @.%'!
%&B=.&I/! >9#! ?<Y! =$':$@B*! N7J! I-(8>&'(! &%! 8'B=@>&H.#! a&>9! 2S! N&>N_7! %>@(G@$G! I-(8>&'(*! 79&%!
%#8>&'(!a&..!G&%8-%%!>9#!N7J!#(:&(#!'=#$@>&'(!@(G!I-(8>&'(@.&>/*!
!
N#I'$#!-%&(:!>9#!N7J!I-(8>&'(1!-%#!B-%>!%#.#8>!>9#!8'$$#%='(G&(:!N7J!'=#$@>&'(*!45UUPC!%-=='$>%!
)0!N7J!'=#$@>&'(%*!5H'->!>9#!'=#$@>&'(!G#%8$&=>&'(1!=.#@%#!B#(>&'(!>9#!7@H.#!!PQ)2!H#.'a*!F'$!#@89!
N7J! '=#$@>&'(1!B@[&B-B! )+!$@%>#$! '=#$@>&'(%!X46AZ!@$#!%-=='$>#G! I'$!G&II#$#(>!@==.&8@>&'(*!79#/!
8'-.G! =$'D&G#! >9#! G&II#$#(>! .':&8! 8'BH&(@>&'(%! I'$! 46A! %'-$8#! @(G! 46A! G#%>&(@>&'(*! 79$'-:9! >9#!
8'BH&(@>&'(! 'I!>9#!N7J! '=#$@>&'(!@(G!46A1!-%#$!8@(!@89&#D#!B@(/!-%#I-.!@==.&8@>&'(! '=#$@>&'(%*!
79#! 46A! %'-$8#! '$! G#%>&(@>&'(! 8@(! H#! %#>! @%! @! $#8>@(:-.@$! 'I! G&%=.@/! @$#@! XH.'8T! B'G#Z! '$! @!
8'(>&(-'-%!B#B'$/!%#8>&'(!X_&(#@$!@GG$#%%&(:!B'G#Z*!A.#@%#!$#I#$!>'!>9#!H#9&(G!89@=>#$%!I'$!G#>@&.!
G#%8$&=>&'(*!
!
79#!N7J!I-(8>&'(!9@%!2!B#>9'G%!I'$!89#8T&(:!>9#!8'B=.#>&'(!'I!N7J!=$'8#%%*!6(#!a@/!&%!89#8T&(:!
H-%/!H/!%'I>a@$#1!@(G!>9#!'>9#$!a@/!&%!-%&(:!9@$Ga@$#!&(>#$$-=>*!^9#(!N7J!#(:&(#!&%!'=#$@>&(:1!>9#!
H-%/!I.@:!&(!>9#!%>@>-%!$#:&%>#$!a&..!H#!%#>1!>9#!H&>!$#%='(%#%!>9#!%/%>#B!&%!H-%/!'$!('>*!N7J!'=#$@>&'(!
&%!@!T&(G!'I!H-%/!8'(G&>&'(*!Y%#$!8@(!$#@G!&>!>'!G#>#$B&(#!&I!&>!&%!G'(#*!XA.#@%#!$#I#$!>'!E#8>&'(!CQ)!
E>@>-%! 4#:&%>#$*Z! `@$Ga@$#! &(>#$$-=>! X;W7kZ! &%! @('>9#$! a@/! >'! 89#8T! N7J! =$'8#%%! #(G1! -%#$! 8@(!
#(@H.#! &(>#$$-=>! I-(8>&'(! H/! 4JKLF39M! I&$%>*!;I! N7J! I-(8>&'(! 8'B=.#>#%1! 45UUPC! a&..! :#(#$@>#!
9@$Ga@$#! &(>#$$-=>! >'! ('>#! ?<Y1! @(G! -%#$! 89#8T%! >9#! &(>#$$-=>! %>@>-%! >'! 8'(I&$B! >9#! N7J! %>@>-%*!
^9#(!N7J!&%!'=#$@>&(:1!&>!&%!%-::#%>#G!>9@>!>9#!-%#$!%9'-.G!('>!a$&>#!8'BB@(G!>'!45UUPC!#[8#=>!
4JKL329M! '$!4JKLF)9M!>'!=$#D#(>!>9#! -(Q#[=#8>#G!$#%-.>*!A.#@%#!('>#!>9#!N7J! I-(8>&'(!B-%>! -%#!
-(G#$!K$@=9&8!?'G#!X4JK!LO39M!N&>P!m!3Z*!

!

Table  7-12 : BTE Operation Function 

BTE Operation 
REG[51h] Bits [3:0] 

BTE Operation 

3333H! ^$&>#!N7J!a&>9!46A*!A.#@%#!$#I#$!>'!7@H.#!!PQ)0*!

333)H! 4#@G!N7J*!

33)3H! ?'D#!N7J!&(!='%&>&D#!G&$#8>&'(!a&>9!46A*!A.#@%#!$#I#$!>'!7@H.#!!PQ)0*!

33))H! ?'D#!N7J!(#:@>&D#!G&$#8>&'(!a&>9!46A*!A.#@%#!$#I#$!>'!7@H.#!!PQ)0*!

3)33H! 7$@(%=@$#(>!^$&>#!N7J*!

3)3)H! 7$@(%=@$#(>!?'D#!N7J!&(!='%&>&D#!G&$#8>&'(*!

3))3H! A@>>#$(!F&..!a&>9!46A*!A.#@%#!$#I#$!>'!7@H.#!!PQ)0*!

3)))H! A@>>#$(!F&..!a&>9!>$@(%=@$#(8/*!

)333H! <'.'$!J[=@(%&'(*!A.#@%#!$#I#$!>'!7@H.#!!PQ)O!

)33)H! <'.'$!J[=@(%&'(!a&>9!>$@(%=@$#(8/*!A.#@%#!$#I#$!>'!7@H.#!!PQ)O*!

)3)3H! ?'D#!N7J!a&>9!<'.'$!J[=@(%&'(*!A.#@%#!$#I#$!>'!7@H.#!!PQ)C*!

)3))H!
?'D#!N7J!a&>9!<'.'$!J[=@(%&'(!@(G!>$@(%=@$#(8/*!
A.#@%#!$#I#$!>'!7@H.#!!PQ)C*!

))33H! E'.&G!F&..*!

6>9#$!8'BH&(@>&'(%! 4#%#$D#G!

!
!
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7@H.#!!PQ)2!G#%8$&H#%!)0!N7J! '=#$@>&'(!B'G#%!'I!45UUPC1!&I!>9#! '=#$@>&'(!8'G#!&%!n3333o1!n33)3o1!
n33))o!@(G!n3))3o!>9#(!&>!9@%!>'!8'..'8@>#!a&>9!$@%>#$!'=#$@>&'(!8'G#!I'$!>9#!D@$&#>/!I-(8>&'(%*!A.#@%#!
$#I#$!>'!7@H.#!!PQ)0*!!

!

Table  7-13 : ROP Function (1) 

ROP Bits  

REG[51h] Bit[7:4]

Boolean Function 

Operation 
3333H! 3!X!N.@8T(#%%!Z!!
333)H! iE Wi̧S!'$!i!X!EtS!Z!!

33)3H! iE WŞ!

33))H! iE!

3)33H! EWi̧S!

3)3)H! iS!

3))3H! EyS!
3)))H! iEtiS!'$!i!X!E WŞ!Z!!

)333H! EWŞ!

)33)H! i!X!EyS!Z!!

)3)3H! S!

)3))H! iEtS!

))33H! E!

))3)H! EtiS!

)))3H! EtS!
))))H! )!X!^9&>#(#%%!Z!!

!
Note: !!
!

)*!46A!F-(8>&'(!ER!E'-$8#!S@>@1!SR!S#%>&(@>&'(!S@>@*!
2*!F'$!=@>>#$(!I&..!I-(8>&'(%1!>9#!%'-$8#!G@>@!&(G&8@>#%!>9#!=@>>#$(!G@>@*!
!

 
Example: 
!

;I!46A!I-(8>&'(!%#>>&(:!<91!>9#(!S#%>&(@>&'(!S@>@!m!E'-$8#!S@>@!
;I!46A!I-(8>&'(!%#>>&(:!J91!>9#(!S#%>&(@>&'(!S@>@!m!E!t!S!
;I!46A!I-(8>&'(!%#>>&(:!291!>9#(!S#%>&(@>&'(!S@>@!m!iEWŞ!
;I!46A!I-(8>&'(!%#>>&(:!591!>9#(!S#%>&(@>&'(!S@>@!m!S#%>&(@>&'(!S@>@!

!
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Table  7-14 : ROP Function (2) 

Start Bit Position for Color Expansion 

BTE operation code = 1000 / 1001 ROP Bits  

REG[51h] Bit[7:4] 16-bit MCU 

Interface 

8-bit MCU  

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&>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!
))))H! N&>)C! ;(D@.&G!

!
!

Table  7-15 : ROP Function (3) 

Start Bit Position for Move Color Expansion  

BTE operation code = 1010 / 1011 ROP Bits  

REG[51h] Bit[7:4] Color Depth  

= 65Kcolors 

Color Depth  

= 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!
))))H! N&>)C! ;(D@.&G!

!
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7-6-1 Select BTE Start Point Address and Layer 

;(! >9#! 2! .@/#$%! G&%=.@/!8'(I&:-$@>&'(1! 79#!46A! %'-$8#! @(G! G#%>&(@>&'(! 8'-.G! 8'B#! I$'B! >9#!
%#.#8>@H.#!.@/#$*!7'!=$':$@B!>9#!46A!%'-$8#! '$!46A!G#%>&(@>&'(1!>9#!%>@$>!='&(>! 'I!9'$&c'(>@.!
@(G! D#$>&8@.! @GG$#%%! &%! %#>! I&$%>*! A.#@%#! $#I#$! >'! $#:&%>#$! "ENJ3])! @(G! "SNJ3])*! 79#! .@/#$!
%#.#8>&'(!(-BH#$!&%!@.%'!%#>!I$'B!>9#!=@$>!'I!@GG$#%%!'I!"ENJ)!N&>LPM1!"SNJ)!N&>LPM1!a9#$#!>9#!
"ENJ)!N&>LPM!&%!%'-$8#!.@/#$!%#.#8>&'(!@(G!>9#!"SNJ)!N&>LPM!&%!G#%>&(@>&'(!.@/#$!%#.#8>&'(*!

!

7-6-2 BTE Operations 

7-6-2-1 Write BTE 

79#!^$&>#!N7J!=$'D&G#%!)+!46A!I-(8>&'(%!a&>9!>a'!'=#$@(G%1!a9#$#!N7J!#(:&(#!a&..!a$&>#!
>9#!$#%-.>!'I!46A!I-(8>&'(!>'!>9#!G#%>&(@>&'(!@GG$#%%*!

!

7-6-2-2 Read BTE 

79#!4#@G!N7J!%-=='$>%!G@>@!$#@G!I-(8>&'(!I$'B!>9#!%'-$8#!>'!>9#!9'%>*!W'!46A!I-(8>&'(!&%!
@==.&#G*!

!

7-6-2-3 Move BTE 

79#!?'D#!N7J!=$'D&G#%!)+!46A!I-(8>&'(%!a&>9!>a'! '=#$@(G%1!@(G!&%!%-=='$>#G!&(!H'>9!@!
='%&>&D#!@(G!(#:@>&D#!G&$#8>&'(*!

!

7-6-2-4 Solid Fill 

79#!E'.&G!F&..!N7J!I-(8>&'(!I&..%!@!%=#8&I&#G!N7J!@$#@X%'-$8#Z!a&>9!@!%'.&G!8'.'$!@%!G#I&(#G!&(!
>9#!N7J!F'$#:$'-(G!<'.'$!4#:&%>#$*!

!

7-6-2-5 Pattern Fill 

79#!A@>>#$(!F&..!N7J!I-(8>&'(!I&..%!@!%=#8&I&#G!N7J!@$#@!a&>9!@(!U!=&[#.%!H/!U!.&(#%!=@>>#$(!
G#I&(#G!&(!'IIQ%8$##(!SS45?!$@B!@$#@*!

!

7-6-2-6 Transparent Pattern Fill 

79#!7$@(%=@$#(>!A@>>#$(!F&..!I-(8>&'(!I&..%!@!%=#8&I&#G!N7J!@$#@!a&>9!@(!U!=&[#.%!H/!U!.&(#%!
=@>>#$(!&(! 'IIQ%8$##(!SS45?!$@B!@$#@*!^9#(!>9#!=@>>#$(!8'.'$!&%!#b-@.!>'!>9#!T#/!8'.'$1!
a9&89!&%!G#I&(#G!&(!N@8T:$'-(G!<'.'$!4#:&%>#$1!>9#!G#%>&(@>&'(!@$#@!&%!('>!-=G@>#G*!F'$!>9#!
I-(8>&'(!('!$@%>#$!'=#$@>&'(!&%!@==.&#G*!

!

7-6-2-7 Transparent Write BTE 

79#!7$@(%=@$#(>!^$&>#!N7J!%-=='$>%!H&>!H.'8T!>$@(%I#$%!I$'B!>9#!9'%>!>'!SS45?!$@B!@$#@*!
^9#(!>9#!%'-$8#!8'.'$!&%!#b-@.!>'!>9#!T#/!8'.'$1!a9&89!&%!G#I&(#G!&(!N7J!N@8T:$'-(G!<'.'$!
4#:&%>#$1!>9#!G#%>&(@>&'(!@$#@!&%!('>!-=G@>#G*!F'$!>9&%!I-(8>&'(!('!$@%>#$!'=#$@>&'(!&%!@==.&#G*!

!

7-6-2-8 Transparent Move BTE 

79#!7$@(%=@$#(>!?'D#!N7J!%-=='$>%!H.'8T!>$@(%I#$%!I$'B!SS45?!$@B!>'!SS45?!$@B!&(!
='%&>&D#!G&$#8>&'(!'(./*!^9#(!>9#!%'-$8#!8'.'$!&%!#b-@.!>'!T#/!8'.'$1!a9&89!&%!G#I&(#G!&(!N7J!
N@8T:$'-(G! <'.'$! 4#:&%>#$1! >9#! G#%>&(@>&'(! @$#@! &%! ('>! -=G@>#G*! F'$! >9&%! N7J! ('! $@%>#$!
'=#$@>&'(!&%!@==.&#G*!

!
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7-6-2-9 Color Expansion 

79#!<'.'$!J[=@(%&'(!N7J!#[=@(G%!>9#!9'%>p%!B'('89$'B#!G@>@!>'!U!'$!)+!H==!8'.'$!I'$B@>*!
!

5!)!#[=@(G%!>'!>9#!8'.'$!G#I&(#G!&(!>9#!N7J!F'$#:$'-(G!<'.'$!4#:&%>#$*!
5!3!#[=@(G%!>'!>9#!8'.'$!G#I&(#G!&(!>9#!N7J!N@8T:$'-(G!<'.'$!4#:&%>#$*!

!
;I!H@8T:$'-(G!>$@(%=@$#(8/!&%!#(@H.#G1!>9#(!>9#!G#%>&(@>&'(!8'.'$!a&..!$#B@&(!-(>'-89#G*!

!

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

79#!?'D#!N7J!a&>9!<'.'$!J[=@(%&'(!#[=@(G%!' IIQ%8$##(!%'-$8#p%!B'('89$'B#!G@>@!>'!U!'$!
)+!H==!8'.'$!I'$B@>!*79#!%'-$8#!G@>@!n)o!a&..!#[=@(G!N7J!F'$#:$'-(G!<'.'$!>'!>9#!SS45?*!
79#! %'-$8#! G@>@! &%! n3o! >9#(! #[=@(G%! N7J! N@8T:$'-(G! <'.'$! >'! SS45?*! ;I! H@8T:$'-(G!
>$@(%=@$#(8/!&%!#(@H.#G1!>9#(!>9#!G#%>&(@>&'(!G@>@!a&..!$#B@&(*!

!
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7-6-3 BTE Access Memory Method 

79#! N7J! 9@%! >a'! B#>9'G%! >'! @88#%%! B#B'$/1!>9#!H.'8T! B#B'$/! @88#%%! @(G! .&(#@$! B#B'$/!
@88#%%*!79#!@$#@!'$!%&c#!&%!G#I&(#G!H/!4JKLC<9M1!LCS9M1!LCJ9M!@(G!LCF9M*!5H'->!>9#!G#%8$&=>&'(!
'I!>a'!>/=#%!'I!B#B'$/!@88#%%1!=.#@%#!$#I#$!>'!I'..'a&(:!%#8>&'(*!

!

7-6-3-1 Block Memory Access 

^&>9!>9#!%#>>&(:1!79#!N7J!B#B'$/!%'-$8#]G#%>&(@>&'(!G@>@!&%!>$#@>#G!@%!@!H.'8T!'I!G&%=.@/!
@$#@*!79#!H.'8T!a&G>9!@(G!9#&:9>!&%!G#I&(#G!&(!4JKLC<9QCF9M*79#!H#.'a!#[@B=.#!%9'a%!
H'>9!>9#!%'-$8#!@(G!G#%>&(@>&'(!@GG$#%%!@$#!G#I&(#G!@%!H.'8T!@88#%%!B#>9'GR!

!

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

S#%>&(@>&'(!5GG$#%%

SA45?!Q _@/#$

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

S#%>&(@>&'(!5GG$#%%

SA45?!Q _@/#$

!

Figure  7-33 : Block Memory Access of BTE Function 

!
7-6-3-2 Linear Memory Access 

^&>9!>9#!%#>>&(:1!79#!N7J!B#B'$/!%'-$8#]G#%>&(@>&'(!G@>@!&%!>$#@>#G!@%!@!8'(>&(-'-%!@$#@!
'I!G&%=.@/!@$#@*!79#!@$#@!.#(:>9!&%!8@.8-.@>#G!I$'B!>9#!4JKLC<9QCF9M1!>9#!.#(:>9!#b-@.%!>'!
XN7J\^;S7`![!N7J\`J;K`7Z*!
!
79#!H#.'a!#[@B=.#!%9'a%!H'>9!>9#!%'-$8#!@(G!G#%>&(@>&'(!@GG$#%%!@$#!G#I&(#G!@%!.&(#@$!
@88#%%!B#>9'G*!

!

E'-$8#!_&(#@$

S#%>&(@>&'(!_&(#@$

7'>@.!A$'8#%%!S@>@!.#(:>9!m!N7J!^&G>9!q!`&:9

!

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 

79#!^$&>#!N7J!&(8$#@%#%!>9#!%=##G!'I!>$@(%I#$$&(:!G@>@!I$'B!?<Y!&(>#$I@8#!>'!>9#!SS45?*!
!
79#! ^$&>#! N7J! a&>9! 46A! I&..%! @! %=#8&I&#G!@$#@! 'I! >9#! SS45?! a&>9!G@>@! %-==.&#G! H/! >9#!
?<Y*!79#!^$&>#!N7J!%-=='$>%!@..! )+!46A%*!;>!@.%'!%-=='$>%!H'>9!S#%>&(@>&'(!_&(#@$!@(G!
S#%>&(@>&'(!N.'8T!B'G#%*!79#!^$&>#!N7J!$#b-&$#%!>9#!?<Y!>'!=$'D&G#!G@>@*!
!
Y%#$!8@(!-%#!>9&%!I-(8>&'(!H/!9@$Ga@$#!&(>#$$-=>!'$!%'I>a@$#!89#8T!H-%/!>'!:#>!N7J!=$'8#%%!
%>@>-%*!;I!-%#$!89#8T%!N7J!=$'8#%%!%>@>-%!H/!%'I>a@$#1!>9#!NJ<43X4JKLC39MZ!N&>P!'$!%>@>-%!
$#:&%>#$XE7E4Z! N&>+! 8@(! &(G&8@>#! >9#! N7J!%>@>-%*! N/! @('>9#$! a@/1! -%#$! 8@(! 89#8T! N7J!
=$'8#%%!%>@>-%!H/!9@$Ga@$#!&(>#$$-=>1!>9#!;W7k!B-%>!8'((#8>!>'!?<Y!@(G!4JKLF)9M!&%!-%#G!
>'!89#8T!>9#!&(>#$$-=>!%'-$8#!8'B#%!I$'B!N7J!a9#(!;W7k!&%!@8>&D#*!

!

?AY

45UUPC

SS45?

!

Figure  7-35 : Write BTE with ROP 

!

79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!!
!

)*!E#>>&(:!G#%>&(@>&'(!='%&>&'(!!!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
2*!E#>>&(:!N7J!a&G>9!$#:&%>#$!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M!!
0*!E#>>&(:!N7J!9#&:9>!$#:&%>#$!!!!!!!!!�Æ!4JKLCJ9M1!LCF9M!
O*!E#>>&(:!$#:&%>#$!S#%>&(@>&'(!m!%'-$8#!!�Æ!4JKLC)9M!m!<9!
C*!J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!!
+*!<9#8T!E7E4!N&>P!!
P*!^$&>#!(#[>!&B@:#!G@>@!
U*!4#=#@>!%>#=!+1!P!-(>&.!&B@:#!G@>@!m!H.'8T!&B@:#!G@>@*!6$!<9#8T!E7E4!N&>+!!

!

!

Figure  7-36 : After BTE Function 

!
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79#! I'..'a&(:!=$'8#%%!-%&(:! ;W7k!>'!8'(I&$B!>9#!8'B=.#>#! 'I!N7J! '=#$@>&'(*!N/! -%&(:!>9#!
B#>9'G1!-%#$!B-%>!B@T#!%-$#!>9@>!>9#!;W7k!%&:(@.!&%!8'((#8>#G!>'!?<Y!&(>#$$-=>!=&(!I&$%>*!

!
)*! E#>>&(:!;W7<)!$#:&%>#$!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLF39M!
2*! E#>>&(:!S#%>&(@>&'(!='%&>&'(!!!!!!!!!!!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
0*! E#>>&(:!N7J!a&G>9!$#:&%>#$!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M!!
O*! E#>>&(:!N7J!9#&:9>!$#:&%>#$!!!!!!!!!!!!!!!!!!!�Æ!4JKLCJ9M1!LCF9M!
C*! E#>>&(:!$#:&%>#$!S#%>&(@>&'(!m!%'-$8#!!�Æ!4JKLC)9M!m!<39!
+*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!!
P*! ^@&>!I'$!;(>#$$-=>!:#(#$@>#!
U*! <.#@$!;W7<2!N7J!4#@G]^$&>#!%>@>-%!!�Æ!4JKLF)9M!N&>3!m!)!!
V*! <?S!L329M!
)3*! ^$&>#!(#[>!&B@:#!G@>@!
))*! ^@&>!I'$!;(>#$$-=>!:#(#$@>#!!!!
)2*!<.#@$!;W7<2!N7J!4#@G]^$&>#!%>@>-%!!!�Æ!4JKLF)9M!N&>3!m!)!
)0*!4#=#@>!%>#=!V1)31))1)2!-(>&.!&B@:#!G@>@!m!H.'8T!&B@:#!G@>@*!6$!89#8T!E7E4!N&>+!
!

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!132/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

7-6-4-2 Read BTE (Burst Read Like Function) 

79&%! 4#@G! N7J! &(8$#@%#%! >9#! %=##G!'I! >$@(%I#$$&(:! G@>@! I$'B! >9#! SS45?! >'! >9#! ?<Y!
&(>#$I@8#*!79&%!4#@G!N7J!I-(8>&'(!&%!>/=&8@../!-%#G!>'!%@D#!@!=@$>!'I!G@>@!&(!>9#!SS45?!>'!
>9#!%/%>#B!B#B'$/*!6(8#!>9#!4#@G!N7J!H#:&(%1!>9#!N7J!#(:&(#!$#B@&(%!@8>&D#!>'!=$'D&G#!
>9#!G@>@!I$'B!SS45?!I'$!?<Y!-(>&.!@..!>9#!G@>@!9@D#!H##(!$#@G*!79#!(-BH#$! 'I!G@>@!I'$!
N7J!&%!8@.8-.@>#G!H/!4JKLC<9QCF9M!@%!XN7J\^;S7`![!N7J\`J;K`7Z*!!

!
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Figure  7-37 : Read BTE 

!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!
!
)*! E#>>&(:!%'-$8#!='%&>&'(!!!!!!!!!!!!�Æ!4JKLCO9M1!LCC9M1!LC+9M1!LCP9M!
2*! E#>>&(:!N7J!a&G>9!$#:&%>#$!!!!!!!�Æ!4JKLC<9M1!LCS9M!!
0*! E#>>&(:!N7J!9#&:9>!$#:&%>#$!!!!!�Æ!4JKLCJ9M1!LCF9M!!
O*! E#>>&(:!$#:&%>#$!'=#$@>&'(!!!!!!!!�Æ!4JKLC)9M!m!3)9!
C*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!!
+*! <9#8T!E7E4!N&>P!!
P*! 4#@G!(#[>!&B@:#!G@>@!
U*! 4#=#@>!%>#=!+1!P!-(>&.!&B@:#!G@>@!m!H.'8T!&B@:#!G@>@*!

!
!

79#! I'..'a&(:!=$'8#%%!-%&(:! ;W7k!>'!8'(I&$B!>9#!8'B=.#>#! 'I!N7J! '=#$@>&'(*!N/! -%&(:!>9#!
B#>9'G1!-%#$!B-%>!B@T#!%-$#!>9@>!>9#!;W7k!%&:(@.!&%!8'((#8>#G!>'!?<Y!&(>#$$-=>!=&(!I&$%>*!!

!

)*! E#>>&(:!;W7k!!!!!!�Æ!4JKLF39M!
2*! E#>>&(:!%'-$8#!='%&>&'(!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLCO9M1!LCC9M1!LC+9M1!LCP9M!
0*! E#>>&(:!N7J!a&G>9!$#:&%>#$!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M!!
O*! E#>>&(:!N7J!9#&:9>!$#:&%>#$!!!!!!!!!!!!!�Æ!4JKLCJ9M1!LCF9M!
C*! E#>>&(:!$#:&%>#$!'=#$@>&'(!!!!!!!!!!!!!!!!!!�Æ!4JKLC)9M!m!3)9!
+*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!!
P*! ^@&>!I'$!;(>#$$-=>!:#(#$@>#!
U*! 4#@G!(#[>!&B@:#!G@>@!
V*! <.#@$!;W7k!N7J!4#@G]^$&>#!%>@>-%!�Æ!4JKLF)9M!N&>)!m!)!
)3*!4#=#@>!%>#=!P1!U1!V!-(>&.!&B@:#!G@>@!@..!$#@G*!6$!<9#8T!E7E4!N&>+!

!



 
Version 1.6                                                                                      Character / Graphic TFT LCD Co ntroller 

RAiO TECHNOLOGY INC.!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!133/179 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!www.raio.com.tw !

RA8875

7-6-4-3 Move BTE in Positive Direction with ROP 

79#!?'D #!N7J!B'D#%!@!%=#8&I&8!@$#@!'I!>9#!SS45?!>'!@!G&II#$#(>!@$#@!'I!>9#!SS45?*!79&%!
'=#$@>&'(!8@(!%=##G!-=!>9#!G@>@!8'=/!'=#$@>&'(!I$'B!'(#!H.'8T!>'!@('>9#$!@(G!%@D#!@!.'>!'I!
?<Y!=$'8#%%&(:!>&B#!@(G!.'@G&(:*!

!

E'-$8#!

S#%>&(@>&'(!

!

Figure  7-38 : Move BTE in Position Direction with ROP 

!
79#!?'D#!N7J!%'-$8#]G#%>&(@>&'(!8@(!H#!@!$#8>@(:-.@$!@$#@!'$!@!.&(#@$!@$#@*!79&%!I-(8>&'(!
@..'a%!>9#!>#B='$@$/!%@D&(:!'I!@!='$>&'(!'I!>9#!D&%&H.#!SS45?!>'!@(!'IIQ%8$##(!@$#@!I'$!.@>#$!
-%@:#*!6$!8'=/!>9#!'IIQ%8$##(!G@>@!>'!>9#!D&%&H.#!@$#@*!!
!
!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!

!
)*! E#>>&(:!%'-$8#!.@/#$!@(G!@GG$#%%!!!!!!!!!!!!!!!�Æ!4JKLCO9M1!LCC9M1!LC+9M1!LCP9M!
2*! E#>>&(:!G#%>&(@>&'(!.@/#$!@(G!@GG$#%%!!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
0*! E#>>&(:!N7J!a&G>9!@(G!9#&:9>!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M1!LCJ9M1!LCF9M!
O*! E#>>&(:!N7J!'=#$@>&'(!@(G!46A!I-(8>&'(!!!�Æ!4JKLC)9M!N&>L0R3M!m!29!
C*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!
+*! <9#8T!E7E4!4JK!N&>+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!89#8T!2S!I&(@.!

!

!

Figure  7-39 : Before BTE Function 

!
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!

Figure  7-40 : After BTE Function 

!

7-6-4-4 Move BTE in Negative Direction with ROP 

79#!?'D#!N7J!&(!W#:@>&D#!S&$#8>&'(!a&>9!46A!I-(8>&'(!'=#$@>#%!@.B'%>!>9#!%@B#!H#9@D&'$!
@%!>9#!n?'D#!N7J!&(!A'%&>&D#!S&$#8>&'(!a&>9!46Ao*!N->!>9#!'=#$@>&(:!G&$#8>&'(!&%!'=='%&>#*!;>!
B'D#%!>9#!.@>#%>!G@>@!'I!>9#!N7J!%'-$8#!>'!>9#!.@>#%>!G@>@!'I!N7J!G#%>&(@>&'(!I&$%>1!@(G!>9#(!
'=#$@>#%!H@8Ta@$G!>'!>9#!%>@$>&(:!='&(>!'I!N7J!%'-$8#]G#%>&(@>&'(*!F'$!>9#!@==.&8@>&'(!>9@>!
N7J! %'-$8#! @(G! G#%>&(@>&'(! @$#! 'D#$.@/1! >9#! G&II#$#(>! G&$#8>&'(! 'I! ?'D#! N7J! a&..! 8@-%#!
G&II#$#(>!$#%-.>*!

!
E'-$8#!

S#%>&(@>&'(!

!

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

!
79#!?'D#!N7J!B'D#%!@!%=#8&I&8!@$#@!'I!>9#!SS45?!>'!@!G&II#$#(>!@$#@!'I!>9#!SS45?*!79&%!
'=#$@>&'(!8@(!%=##G!-=!>9#!G@>@!8'=/!'=#$@>&'(!I$'B!'(#!H.'8T!>'!@('>9#$*!
!

!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!

!
)*! E#>>&(:!%'-$8#!.@/#$!@(G!@GG$#%%!!!!!!!!!!!!!!�Æ!4JKLCO9M1!LCC9M1!LC+9M1!LCP9M!
2*! E#>>&(:!G#%>&(@>&'(!.@/#$!@(G!@GG$#%%!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
0*! E#>>&(:!N7J!a&G>9!@(G!9#&:9>!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M1!LCJ9M1!LCF9M!
O*! E#>>&(:!N7J!'=#$@>&'(!@(G!46A!I-(8>&'(!!�Æ!4JKLC)9M!N&>L0R3M!m!09!
C*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>LPM!m!)!
+*! <9#8T!E7E4!4JK!N&>+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!89#8T!2S!I&(@.!
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!

Figure  7-42 : Before BTE Function 

!

!

Figure  7-43 : After BTE Function 

!
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7-6-4-5 Transparent Write BTE 

79#!7$@(%=@$#(>!^$&>#!N7J!&(8$#@%#%!>9#!%=##G!'I!>$@(%I#$$&(:!G@>@!I$'B!?<Y!&(>#$I@8#!>'!
>9#!SS45?*!6(8#!>9#!7$@(%=@$#(>!^$&>#!N7J! H#:&(%1!>9#!N7J!#(:&(#!$#B@&(%!@8>&D#!-(>&.!
@..!=&[#.%!9@D#!H##(!a$&>>#(*!
!
n7$@(%=@$#(>!^$&>#!N7Jo!-=G@>#%!@!%=#8&I&#G!@$#@!'I!>9#!SS45?!a&>9!G@>@!%-==.&#G!H/!>9#!
?<Y*!Y(.&T#!n^$&>#!N7Jo!'=#$@>&'(1!>9#!n7$@(%=@$#(>!^$&>#!N7Jo!a&..!&:('$#!>9#! '=#$@>&'(!
'I!@!G#G&8@>#G!8'.'$!>9@>!&%!%#>!@%!n7$@(%=@$#(>!<'.'$o*!;(!45UUPC1!>9#!n7$@(%=@$#(>!<'.'$o!
&%! %#>! @%! nN7J! F'$#:$'-(G! <'.'$n! &(! >9#! n7$@(%=@$#(>! ^$&>#! N7Jo! '=#$@>&'(*! ^9#(! >9#!
%'-$8#!8'.'$!'I!>9#!'=#$@>&'(!B##>%!>9#!n7$@(%=@$#(>!<'.'$o1!('!a$&>#!I-(8>&'(!a&..!H#!G'(#*!
79&%!I-(8>&'(!&%!-%#I-.!>'!8'=/!@!8'.'$!&B@:#!=@$>&@../! I$'B!?<Y!&(>#$I@8#!>'!>9#!SS45?*!
^9#(! %#>>&(:! '(#! 8'.'$! @%! >9#! n>$@(%=@$#(>! 8'.'$o1! >9#! %'-$8#! =&[#.! a&>9! >9#! >$@(%=@$#(>!
8'.'$! &%! ('>! >$@(%I#$$#G*! 79&%! @..'a%! @! I@%>! =@%>#! I-(8>&'(! 'I! @! G#G&8@>#G! &B@:#! >'! @(!
@$H&>$@$/!H@8T:$'-(G*!F'$!#[@B=.#1!8'(%&G#$&(:!@!%'-$8#!&B@:#!9@%!@!$#G!8&$8.#!'(!@!H.-#!
H@8T:$'-(G*!N/!%#.#8>&(:!>9#!H.-#!8'.'$!@%!>9#!>$@(%=@$#(>!8'.'$!@(G!-%&(:!>9#!7$@(%=@$#(>!
^$&>#! N7J! '(! >9#! a9'.#! $#8>@(:.#%1! >9#! #II#8>! &%! @! N7J! 'I! >9#! $#G! 8&$8.#! '(./*! 79#!
7$@(%=@$#(>!^$&>#!N7J!%-=='$>%!H'>9!S#%>&(@>&'(!_&(#@$!@(G!S#%>&(@>&'(!N.'8T!B'G#%*!
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Figure  7-44 : Transparent Write BTE 

!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!

!
)*! E#>>&(:!G#%>&(@>&'(!='%&>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
2*! E#>>&(:!N7J!a&G>9!$#:&%>#$!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M!!
0*! E#>>&(:!N7J!9#&:9>!$#:&%>#$!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLCJ9M1!LCF9M!
O*! E#>>&(:!7$@(%=@$#(8/!<'.'$!|N@8T:$'-(G!<'.'$!�Æ!4JKL+09M1!L+O9M1!L+C9M!
C*! E#>>&(:!N7J!'=#$@>&'(!8'G#!@(G!46A!<'G#!!!!!!!�Æ!4JKLC)9M!m!<O9!
+*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!!
P*! ^$&>#!(#[>!&B@:#!G@>@!
U*! <9#8T!E7E4!N&>P!!
V*! 4#=#@>!%>#=!P1!U!-(>&.!&B@:#!G@>@!m!H.'8T!&B@:#!G@>@*!6$!<9#8T!E7E4!N&>+!

!

!

Figure  7-45 : Before BTE Function 
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!

Figure  7-46 : After BTE Function  

!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!

!
)*! E#>>&(:!;W7k!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLF39M!
2*! E#>>&(:!S#%>&(@>&'(!='%&>&'(!!!!!!!!!!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
0*! E#>>&(:!N7J!a&G>9!$#:&%>#$!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M!!
O*! E#>>&(:!N7J!9#&:9>!$#:&%>#$!!!!!!!!!!!!!!!!!!�Æ!4JKLCJ9M1!LCF9M!
C*! E#>>&(:!$#:&%>#$!S#%>&(@>&'(!m!%'-$8#!!�Æ!4JKLC)9M!m!<O9!
+*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!!
P*! ^@&>!I'$!;(>#$$-=>!:#(#$@>#!
U*! <.#@$!;W7k!N7J!4#@G]^$&>#!%>@>-%!!!!!!�Æ!4JKLF)9M!N&>3!m!)!
V*! <?S!L329M!
)3*! ^$&>#!(#[>!&B@:#!G@>@!
))*! ^@&>!I'$!;(>#$$-=>!:#(#$@>#!
)2*!<.#@$!;W7k!N7J!4#@G]^$&>#!%>@>-%!!!!!!�Æ!4JKLF)9M!N&>3!m!)!
)0*!4#=#@>!%>#=!V1)31))1)2!-(>&.!&B@:#!G@>@!m!H.'8T!&B@:#!G@>@*!6$!<9#8T!E7E4!N&>+!

!
!
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7-6-4-6 Transparent Move BTE Positive Direction 

n7$@(%=@$#(>!?'D#!N7J!&(!A'%&>&D#!S&$#8>&'(o!B'D#%!@(!@$#@! 'I!>9#!SS45?!>'!@!G&II#$#(>!
@$#@!'I!>9#!SS45?!a&>9!&:('$&(:!>9#!n7$@(%=@$#(>!<'.'$o*!79#!%@B#!a&>9!>9#!n7$@(%=@$#(>!
^$&>#!N7Jo!'=#$@>&'(1!&>!@..'a%!I'$!%#>>&(:!@!>$@(%=@$#(>!8'.'$!a9&89!&%!('>!B'D#G!G-$&(:!>9#!
N7J*!79#!G&II#$#(8#!H#>a##(!n7$@(%=@$#(>!^$&>#o!@(G!n7$@(%=@$#(>!?'D#o!&%!>9#!%'-$8#! 'I!
>9#! '=#$@>&'(*! 1! n7$@(%=@$#(>! ^$&>#o! %'-$8#! 8'B#%! I$'B! ?<Y! &(>#$I@8#! '$! ?<Y! @(G!
n7$@(%=@$#(>! ?'D#o! %'-$8#! 8'B#%! I$'B! SS45?*! N#8@-%#! >9#! %'-$8#! &%! SS45?1! >9#!
G&$#8>&'(! 'I! >9#! '=#$@>&'(! B-%>! H#! G#I&(#G*! 45UUPC! %-=='$>%! ='%&>&D#! G&$#8>&'(! '(./! I'$!
n7$@(%=@$#(>!?'D#o!I-(8>&'(*!!
!
79#!%'-$8#!'I!n7$@(%=@$#(>!?'D#!N7Jo!B@/!H#!%=#8&I&#G!@%!.&(#@$!B'G#!'$!$#8>@(:.#!B'G#1!
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Figure  7-47 : Before BTE Function 

!

Figure  7-48 : After BTE Function 
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7-6-4-7 Pattern Fill with ROP  

nA@>>#$(!F&..!N7J!a&>9!46Ao!'=#$@>&'(!I&..%!@!%=#8&I&#G!$#8>@(:-.@$!@$#@!'I!>9#!SS45?!a&>9!@!
G#G&8@>#G!=@>>#$(!$#=#@>#G./*!79#!I&..!=@>>#$(!&%!@(!@$$@/!'I!U[U])+[)+!=&[#.%!%>'$#G!&(!>9#!'IIQ
%8$##(!SS45?*!79#!=@>>#$(!8@(!H#!.':&8@../!8'BH&(#G!a&>9!>9#!G#%>&(@>&'(!-%&(:!'(#!'I!>9#!
)+!46A!8'G#%*!79#!'=#$@>&'(!8@(!H#!-%#G!>'!%=##G!-=!>9#!@==.&8@>&'(!a&>9!G-=.&8@>#!=@>>#$(!
a$&>#!&(!@(!@$#@1!%-89!@%!H@8T:$'-(G!=@%>#!I-(8>&'(*!!

!

A@(#.!S&%=.@/!4#%-.>

A@>>#$(

!

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 
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!

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  7-58 : Before BTE Function 

!

!

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 

79#!n?'D#!N7J!a&>9!<'.'$!J[=@(%&'(o!>@T#%!@!B'('89$'B#!H&>B@=!@%!>9#!%'-$8#!@(G!8'.'$!
#[=@(G%!&>!&(>'!>9#!G#%>&(@>&'(*!<'.'$!#[=@(%&'(!B'D#%!@..!H&>%!&(!>9#!B'('89$'B#!%'-$8#!>'!
=&[#.%!&(!>9#!G#%>&(@>&'(*!5..!H&>%!&(!>9#!%'-$8#!%#>!>'!'(#!@$#!#[=@(G#G!&(>'!G#%>&(@>&'(!=&[#.%!
'I!>9#!%#.#8>#G!I'$#:$'-(G!8'.'$*!5..!H&>%!&(!>9#!%'-$8#!%#>!>'!c#$'!@$#!#[=@(G#G!&(>'!=&[#.%!'I!
>9#!%#.#8>#G!H@8T:$'-(G!8'.'$*!
!
79#!?'D#!N7J!a&>9!<'.'$!J[=@(%&'(!&%!-%#G!>'!@88#.#$@>#!B'('89$'B#!>'!8'.'$!>$@(%.@>&'(!
'(!>9#!%8$##(*!5!B'('89$'B#!H&>B@=!&(! 'IIQ%8$##(!B#B'$/! '88-=&#%!D#$/! .&>>.#!%=@8#!@(G!
>@T#%!@GD@(>@:#!'I!>9#!9@$Ga@$#!@88#.#$@>&'(*!E&(8#!>9#!I'$#:$'-(G!@(G!H@8T:$'-(G!8'.'$%!
@$#!=$':$@BB@H.#1!>#[>!'I!@(/!8'.'$!8@(!H#!8$#@>#G*!
!
79#!?'D#!N7J!a&>9!<'.'$!J[=@(%&'(!B@/!B'D#!G@>@!I$'B!'(#!$#8>@(:-.@$!@$#@!>'!@('>9#$1!
'$! &>! B@/! H#! %=#8&I&#G! @%! .&(#@$*! 79#! .&(#@$! 8'(I&:-$@>&'(! B@/! H#! @==.&#G! >'! >9#! %'-$8#! '$!
G#%>&(@>&'(*!S#I&(&(:!>9#!?'D#!N7J!@%!.&(#@$!@..'a%!#@89!.&(#! 'I!>9#!?'D#!N7J!@$#@!>'!H#!
=.@8#G!G&$#8>./!@I>#$!>9#!=$#D&'-%!.&(#1!$@>9#$!>9@(!$#b-&$&(:!@!8'B=.#>#!$'a!'I!@GG$#%%!%=@8#!
I'$!#@89!.&(#*!!

!

SA45?

45;6!=$'G-8>&'(
&%!D#$/!:''G

?'('!<'.'$!N&>B@= <'.'$!;B@:#

45;6!=$'G-8>&'(
&%!D#$/!:''G

?'('!8'.'$!N&>B@=

<'.'$!;B@:#

<'.'$!#[=@(%&'(

)H&>]=&[#.

UH&>]=&[#.

)+H&>]=&[#.

!

Figure  7-63 : Move BTE with Color Expansion 

!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!

!
)*! E#>>&(:!%'-$8#!.@/#$!@(G!@GG$#%%!!!!!!!!!!!!!!�Æ!4JKLCO9M1!LCC9M1!LC+9M1!LCP9M!
2*! E#>>&(:!G#%>&(@>&'(!.@/#$!@(G!@GG$#%%!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
0*! E#>>&(:!N7J!a&G>9!@(G!9#&:9>!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M1!LCJ9M1!LCF9M!
O*! E#>>&(:!N@8T:$'-(G!<'.'$!|!79#!>$@(%I#$$#G!8'.'$!a9#(!H&>B@=!G@>@!m!3!�Æ!4JKL+39M1!

L+)9M1!L+29M!
C*! E#>>&(:!F'$#:$'-(G!<'.'$!|79#!>$@(%I#$$#G!8'.'$!a9#(!H&>B@=!G@>@!m!)!�Æ!4JKL+09M1!

L+O9M1!L+C9M!
+*! E#>>&(:!N7J!'=#$@>&'(!@(G!46A!I-(8>&'(!!�Æ!4JKLC)9M!N&>L0R3M!m!359!
P*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!
U*! <9#8T!E7E4!4JK!N&>+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!89#8T!2S!I&(@.!
!
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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 

79#!n7$@(%=@$#(>!?'D#!N7J!a&>9!<'.'$!J[=@(%&'(o!&%!D&$>-@../!&G#(>&8@.!>'!>9#!?'D#!N7J!a&>9!
<'.'$! J[=@(%&'(*! 79#! H@8T:$'-(G! 8'.'$! &%! &:('$#G! @(G! H&>%! &(! >9#! B'('89$'B#! %'-$8#!
H&>B@=!%#>!>'!3!@$#!('>!<'.'$!#[=@(G#G!!

!

!

Figure  7-66 : Move BTE with Color Expansion and Transparency 

!

79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#*!
!

)*! E#>>&(:!%'-$8#!.@/#$!@(G!@GG$#%%!!!!!!!!!!!!!!!!�Æ!4JKLCO9M1!LCC9M1!LC+9M1!LCP9M!
2*! E#>>&(:!G#%>&(@>&'(!.@/#$!@(G!@GG$#%%!!!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
0*! E#>>&(:!N7J!a&G>9!@(G!9#&:9>!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M1!LCJ9M1!LCF9M!
O*! E#>>&(:!F'$#:$'-(G!<'.'$!|!79#!>$@(%I#$$#G!8'.'$!a9#(!H&>B@=!G@>@!m!)!!

�Æ!4JKL+09M1!L+O9M1!L+C9M!
C*! E#>>&(:!N7J!'=#$@>&'(!@(G!46A!I-(8>&'(!!!�Æ!4JKLC)9M!N&>L0R3M!m!3N9!
+*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!
P*! <9#8T!E7E4!4JK!N&>+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!89#8T!2S!I&(@.!

!
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7-6-4-13 Solid Fill 

79#!E'.&G!F&..!N7J!I&..%!@!$#8>@(:-.@$!@$#@!'I!>9#!SS45?!a&>9!@!%'.&G!8'.'$*!79&%!'=#$@>&'(!&%!
-%#G!>'!=@&(>!.@$:#!%8$##(!@$#@%!'$!>'!%#>!@$#@%!'I!>9#!SS45?!>'!@!:&D#(!D@.-#*!79#!E'.&G!
F&..!8'.'$!G@>@!&%!%#>>&(:!H/!nN7J!F'$#:$'-(G!<'.'$o*!

!

!

Figure  7-67 : Solid Fill 

!
79#!%-::#%>#G!=$':$@BB&(:!%>#=%!@(G!$#:&%>#$%!%#>>&(:!@$#!.&%>#G!H#.'a!@%!$#I#$#(8#R!

!
)*! E#>>&(:!G#%>&(@>&'(!.@/#$!@(G!@GG$#%%!!!!!!!�Æ!4JKLCU9M1!LCV9M1!LC59M1!LCN9M!
2*! E#>>&(:!N7J!a&G>9!@(G!9#&:9>!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC<9M1!LCS9M1!LCJ9M1!LCF9M!
0*! E#>>&(:!N7J!'=#$@>&'(!@(G!46A!I-(8>&'(!�Æ!4JKLC)9M!N&>L0R3M!m!3<9!
O*! E#>>&(:!I'$#:$'-(G!<'.'$!!!!!!!!!!!!!!!!!!!!!!!!!!!!! �Æ!4JKL+09M1!L+O9M1!L+C9M!
C*! J(@H.#!N7J!I-(8>&'(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!4JKLC39M!N&>P!m!)!
+*! <9#8T!E7E4!4JK!N&>+!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!�Æ!89#8T!2S!I&(@.!

!
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7-7  Layer Mixed Function 

45UUPC! =$'D&G#%! >a'! .@/#$%! 'D#$.@/! G&%=.@/! I-(8>&'(1! a9#(! >a'! .@/#$%! 8'(I&:-$@>&'(! 'I!
SA<4X4JKL239M! N&>Pm)Z! &%! %#.#8>#G1! -%#$%! 8'-.G! -%#! _7A43X4JKLC29MZ1! _7A4)X4JKLC09MZ! @(G!
NK74X4JKL+P9M! i!4JKL+V9MZ!>'! :#(#$@>#!G&II#$#(>!8'BH&(@>&'(!#II#8>! 'I! .@/#$! '(#!@(G! .@/#$!>a'*!
79#!I-(8>&'(!'I!_7A431!_7A4)!@(G!NK74!$#I#$!>'! 7@H.#!!PQ)+*!
!

Table  7-16 : The Function of LTPR0, 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(./!_@/#$!2!&%!D&%&H.#!!!

3))HR!7$@(%=@$#(>!B'G#!!

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

)33HR!N''.#@(!64!!

)3)HR!N''.#@(!5WS!!

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

52h LTPR0 

)))HR!4#%#$D#G!!

Layer Transparency Register 1 
B[7:4] Layer Transparency Setting for Layer 2 ! 

3333HR!7'>@.!G&%=.@/!!

333)HR!P]U!G&%=.@/!!

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

33))HR!C]U!G&%=.@/!!

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

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

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

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

)333HR!S&%=.@/!G&%@H.#!!

B[3:0] Layer Transparency Setting for Layer 1 ! 

3333HR!7'>@.!G&%=.@/!!

333)HR!P]U!G&%=.@/!!

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

33))HR!C]U!G&%=.@/!!

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

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

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

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

53h LTPR1 

)333HR!S&%=.@/!G&%@H.#!

Background Color Register for Transparent 

67h BGTR0 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 

;I!_7A43!NL2R3M!&%!%#>!>'!333H1!'(./!_@/#$!)!&B@:#!a&..!H#!%9'a(! '(!>9#!=@(#.!%8$##(*!A.#@%#!
$#I#$!>'!F&:-$#! PQ+U!@%!#[@B=.#*!79&%! I-(8>&'(!@.%'!8'-.G! H#!@%%'8&@>#G!a&>9!_7A4)L0R3M!@(G!
NK74!>'!%9'a!%&B&.@$!>9#!#II#8>!'I!I&.>#$*!4#I#$!>'!>9#!I'..'a&(:!#[@B=.#!@%!F&:-$#! PQ+V*!

!

Layer 2

45UUPC
Layer 1

45 &6
45 &6

Layer 2

45UUPC
Layer 1

45 &6
45 &6

!

Figure  7-68 : Only Layer One is Visible 

!

Layer 1

45 &6 45 &6
t m

LTPR0 B[2:0]= 00h LTPR1  B[3:0] = 04h 

BGTR0  B[4:0] = 1Fh

BGTR1  B[5:0] = 00h

BGTR2  B[4:0] = 00h

Layer 1

45 &6
Layer 1

45 &6 45 &6
t m

LTPR0 B[2:0]= 00h LTPR1  B[3:0] = 04h 

BGTR0  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!_7A43!NL2R3M!&%!%#>!>'!33)H1!'(./!_@/#$!2!&B@:#!a&..!H#!%9'a!'(!>9#!=@(#.!%8$##(*!4#I#$!>'!>9#!
I'..'a&(:!#[@B=.#!@%!F&:-$#! PQP3!*!79&%!I-(8>&'(!@.%'!8'-.G!H#!@%%'8&@>#G!a&>9!_7A4)LPROM!@(G!
NK74!>'!%9'a!%&B&.@$!>9#!#II#8>!'I!I&.>#$*!4#I#$!>'!>9#!I'..'a&(:!#[@B=.#!@%!F&:-$#! PQP)*!

!

Layer 2

45UUPC
Layer 1

45 &6
45UUPC

Layer 2

45UUPC
Layer 1

45 &6
45UUPC

!

Figure  7-70 : Only Layer Two is Visible 
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!

Layer 2

45UUPC 45UUPCt m

LTPR0 B[2:0]= 01h LTPR1  B[7:4] = 04h 

BGTR0  B[4:0] = 00h

BGTR1  B[5:0] = 3Fh

BGTR2  B[4:0] = 00h

Layer 2

45UUPC 45UUPCt m

LTPR0 B[2:0]= 01h LTPR1  B[7:4] = 04h 

BGTR0  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 

79#!>$@(%=@$#(>!B'G#!B@T#%!>9#!=&[#.!'I!.@/#$!)! a&>9!H@8T:$'-(G!8'.'$!@%!n>$@(%=@$#(8#o1!>9@>!
&%1! _&:9>#(Q6D#$.@/! ?'G#! =$'D&G#%! I-$>9#$! D&%-@.! #(9@(8#B#(>! &B@:#! a9&89! '(#! &B@:#!
:$@G-@../! I@G#%! &(>'! @('>9#$! &B@:#*! 79#! I'..'a&(:! #b-@>&'(! G#%8$&H#%! >9#! .&:9>#(Q'D#$.@/!
>#89(&b-#!-%#G*!

L$1:1HM!!!!!!!!!!!!!!m�þ L$1:1HM!!!!!!!tX)Q�þ ZL$1:1HMLighten-Overlay Layer 1 Layer 2 !

^9#$#!L$1:1HM!&%!=&[#.!G@>@!@(G!�$!&%!>9#!a#&:9>&(:!I@8>'$1!&>!G#=#(G%!'(!>9#!%#>>&(:!'I!_7A4)L0R3M*!
;(!'>9#$!a'$G1!&I!_7A4)L0R3M!&%!%#>!@%!3)33H1!>9#!a#&:9>&(:!I@8>'$!�$!&%!#b-@.!>'!)]2*!79#!!

L$1:1HM!!!!!!!!!!!!!!m)]2L$1:1HM!!!!!!!t!)]2L$1:1HMLighten-Overlay Layer 1 Layer 2 . !

5H'->!>9#!G&%=.@/!#II#8>!=.#@%#!$#I#$!>'!>9#!#[@B=.#!'I!F&:-$#! PQP2*!
!

45 &6
Layer 1

45 &6 t m
Layer 2

RA8875 RA8875

45 &645 &6
Layer 1

45 &6 t m
Layer 2

RA8875 RA8875

45 &6

!

Figure  7-72 : The Effect of Light-Overlay 

!
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7-7-4 Transparent Mode 

79#!>$@(%=@$#(>!B'G#!B@T#%!>9#!=&[#.!'I!.@/#$!)!a&>9!NK74!8'.'$!@%!n>$@(%=@$#(8#o1!>9@>!&%1!>9#!
8'.'$!'I!.@/#$!2!'I!>9#!=&[#.!a&..!H#!G&%=.@/#G*!79#!I-(8>&'(!8@(!H#!-%#G!>'!%#>!>9#!I'$#:$'-(G!@(G!
H@8T:$'-(G!=&8>-$#!'D#$.@/!G&%=.@/*!79#!I'$#:$'-(G!=&8>-$#!&%!a$&>>#(!'(!.@/#$!)!@(G!H@8T:$'-(G!
=&8>-$#! &%! a$&>>#(! '(! .@/#$! 2*! 5(G! >9#(1! >9#!>$@(%=@$#(>! @$#@! 'I! I'$#:$'-(G! &%! a$&>>#(! a&>9!
H@8T:$'-(G!8'.'$!%#>!H/!$#:&%>#$!NK74*!5H'->!>9#!G&%=.@/!#II#8>!=.#@%#!$#I#$!>'!>9#!#[@B=.#!'I!
F&:-$#!!PQP0*!
!

Layer 1

45 &6 t m

BGTR Color

RA8875

Layer 2

45 &6
Layer 1

45 &6 t m

BGTR Color

RA8875

Layer 2

45 &6

!

Figure  7-73 : Effect of Transparent 

!

7-7-5 Boolean OR 

_@/#$! )! =&[#.! G@>@! @(G! _@/#$! 2! =&[#.! G@>@! @$#! G&%=.@/#G! '(! =@(#.! %8$##(! @I>#$! .':&8! n64o!
'=#$@>&'(*!!

!

Layer 1

45&6 45&6t m
45UUPC

Layer 2

45UUPC

Layer 1

45&6 45&6t m
45UUPC

Layer 2

45UUPC
!

Figure  7-74 : The Effect of Boolean OR 

!

7-7-6 Boolean AND 

_@/#$! )! =&[#.! G@>@! @(G! _@/#$! 2! =&[#.! G@>@! @$#! G&%=.@/#G! '(! =@(#.! %8$##(! @I>#$! .':&8! n5WSo!
'=#$@>&'(*!

!

Layer 1

45&6 t m
Layer 2

45UUPC UUPC

Layer 1

45&6 t m
Layer 2

45UUPC UUPC
!

Figure  7-75 : The Effect of Boolean AND 

!
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7-7-7 Floating Window 

F.'@>&(:! ^&(G'a%! B'G#! =$'D&G#%! >9#!#II#8>! 'I! =&8>-$#! &(! =&8>-$#! XA;AZ*! ^#! 8'-.G! -%#!I.'@>&(:!
a&(G'a!I-(8>&'(!>'!%9'a!@!%=#8&I&8!=@$>!'I!_@/#$!2!&B@:#!'(!_@/#$!)!G&%=.@/!%8$##(*!5H'->!>9#!
G&%=.@/!#II#8>!=.#@%#!$#I#$!>'!>9#!#[@B=.#!'I!F&:-$#!!PQP+*!F.'@>&(:!^&(G'a%!@.%'!8'-.G!H#!%#>!>'!
$#.@>#G!a&>9!NK741!a9#(!4JKLC29M!N&>LCM!&%!%#>!>'!)*!79#!G@>@!a&>9&(!F.'@>&(:!^&(G'a%!8'-.G!H#!
%#>! >'! $#.@>#G! a&>9! NK74*! ;>! &%! %&B&.@$! >'! >$@(%=@$#(>! B'G#! I-(8>&'(1! >9#! =&[#.! 'I! .@/#$! 2! a&>9!
NK74!8'.'$!@%!n>$@(%=@$#(8#o1!>9@>!&%1!>9#!8'.'$!'I!.@/#$!)! 'I!>9#!=&[#.!a&..!H#!G&%=.@/#G*!5H'->!
>9#!G&%=.@/!#II#8>!=.#@%#!$#I#$!>'!>9#!#[@B=.#!'I!F&:-$#!!PQPP*!
!
Y%@:#R!

!
)*!E#>>&(:!-=!F.'@>&(:!^&(G'a%!E>@$>!5GG$#%%!H/!%#>>&(:!$#:&%>#$!

F^E5g53LS39M1F^E5g5)LS)9M1!F^E5l53LS29M1!@(G!F^E5l53LS09M*!
!
2*!E#>>&(:!-=!F.'@>&(:!^&(G'a%!^&G>9!@(G!`#&:9>!H/!%#>>&(:!$#:&%>#$!F^^3LSO9M1!!

F^^)LSC9M1!F^`3LS+9M!@(G!!F^`)LSP9M*!
!

0*!E#>>&(:!-=!F.'@>&(:!^&(G'a%!S&%=.@/!5GG$#%%!H/!%#>>&(:!$#:&%>#$!F^Sg53LSU9M1!
F^Sg5!)LSV9M1!F^Sl5!3L S59M1!@(G!F^Sl5!3LSN9M*!

!
O*!;I!/'-!a@(>!>'!-%#!F.'@>&(:!^&(G'a%!$#.@>#G!a&>9!NK74!I-(8>&'(*!4#B#BH#$!>'!#(@H.#!

4JKLC29M!H&>!C1!@(G!%#>!-=!NK74!8'.'$!H/!%#>>&(:!$#:&%>#$!NK743L+P9M1!NK74)L+U9M!
@(G!NK742L+V9M*!

!
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Figure  7-76 : The Effect of Floating Windows 
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Figure  7-77 : The Effect of Floating Windows Related with BGTR 
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7-8 Touch Panel Function 

79#!'(#!89@((#.!@(G!)3!H&>%!$#%'.->&'(!5]S!8'(D#$>#$!@$#!&B=.#B#(>#G!&(!45UUPC!I'$!OQa&$#!7'-89!
A@(#.! @==.&8@>&'(*! 79#! '=#$@>&'(! B#>9'G! @(G! @==.&8@>&'(! &(I'$B@>&'(! =.#@%#! $#I#$! >'! %#8>&'(!!+QC*!
79#$#!@$#!>a'!>/=#%!'I!5S<!'=#$@>&(:!B'G#!I'$!-%#$!%#.#8>&'(R!5->'!B'G#!'$!?@(-@.!B'G#*!^9#(!
-%&(:!>9#!B@(-@.!B'G#1!>9#!>'-89!JD#(>!8@(!H#!G#>#8>#G!H/!@(!;(>#$$-=>!%&:(@.!'$!>9#!I.@:!G#>#8>&(:!
XA'..&(:!I.@:!%>@>-%Z1!&>!G#=#(G%!'(!>9#!%/%>#B!8'(I&:-$@>&'(*!79#!$#.@>#G!G#%8$&=>&'(%!@$#!#[=.@&(#G!
@%!I'..'a&(:*!!
!
!
79#$#! @$#! O! %>@>#%! I'$! 45UUPC! >'-89! =@(#.! 8'(>$'..#$R! n;G.#! %>@>#o1! n>'-89!#D#(>! 89#8T&(:! %>@>#o1!
n_@>89!g!G@>@!%>@>#o!@(G!n_@>89!l!G@>@!%>@>#o*!45UUPC!=$'D&G#%!2!'=#$@>&'(!B'G#%!I'$!&>1!>9@>!&%!@->'!
B'G#! @(G! B@(-@.! B'G#*! 5->'! B'G#! $-(%! >9#! '=#$@>&'(%! @(G! e-%>&I&#%! >9#! >'-89! #D#(>! D@.&G@>&'(!
@->'B@>&8@../*! 79#! B@(-@.! B'G#! &%! =$#I#$$#G! I'$! %'B#! -(%>@H.#! '$! %=#8&@.! @==.&8@>&'(%*! 79#!
'=#$@>&'(!&%!8'(>$'..#G!H/!B@(-@../*!E'!-%#$%!8@(!@$$@(:#!>9#!%>@>#!H/!>9#B%#.D#%1!&>!a&..!H#!B'$#!
I.#[&H.#!>9@(!>9#!@->'!B'G#*!!
!
^9#(!>'-89!#D#(>!&%!@8>&D#1!>9#$#!@$#!2!G#>#8>&'(!B#>9'G%!=$'D&G#G!H/!45UUPC*!`@$Ga@$#!&(>#$$-=>%!
B'G#! '$! %'I>a@$#! ='..&(:! B'G#*! 7@H.#! PQ)P!%9'a! >9#! H$&#I! 8'(>$'.! B#>9'G! I'$! >9#! 45UUPC! >'-89!
=@(#.!8'(>$'..#$*!
!

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

Operation 
Mode 

Event 
Detection Description 

;(>#$$-=>! ^9#(!>'-89!#D#(>!9@==#(%1!$#@G!>9#!8'$$#%='(G&(:!g1!l!8''$G&(@>&'(*
5->'!

A'..&(:! A'..&(:!>9#!>'-89!#D#(>1!$#@G!>9#!8'$$#%='(G&(:!g1!l!8''$G&(@>&'(*!

;(>#$$-=>!

E#>! >9#! '=#$@>&'(! %>@>#! >'! n<9#8T&(:! >'-89! #D#(>o! I'$! 89#8T&(:! >9#!
>'-89! #D#(>1! a9#(! >'-89! #D#(>! &(>#$$-=>! 9@==#(%1! %#>! >9#! %>@>#! >'!
n_@>89!g!G@>@o!@(G!n_@>89!l!G@>@o!I'$!.@>89&(:!>9#!8'$$#%='(G&(:!g1!l!
8''$G&(@>&'(1!>9#(!$#@G!>9#!g1!l!G@>@!@(G!%#>!'=#$@>&'(!%>@>#!>'!n;G.#!
%>@>#o!

?@(-@.!

A'..&(:!

A'..&(:!>9#!>'-89!#D#(>1!@(G!$#@G!>9#!8'$$#%='(G&(:!g1!l!8''$G&(@>&'(*!
E#>! >9#! '=#$@>&'(! %>@>#! >'! n<9#8T&(:! >'-89! #D#(>o! I'$! 89#8T&(:! >9#!
>'-89!#D#(>*!A'..&(:!>9#!>'-89!#D#(>!%>@>-%!H#I'$#!8'(I&$B&(:!>9#!>'-89!
#D#(>1!%#>!>9#!%>@>#!>'!n_@>89!g!G@>@o!@(G!n_@>89! l!G@>@o!I'$! .@>89&(:!
>9#!8'$$#%='(G&(:!g1!l!8''$G&(@>&'(1!>9#(!$#@G!>9#!g1!l!G@>@!@(G!%#>!
'=#$@>&'(!%>@>#!>'!n;G.#!%>@>#o!

!
!
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7-8-1 Touch Panel Operation Mode 

7-8-1-1 Auto Mode 

5->'!B'G#!&%!>9#!#@%&#%>!a@/!>'!&B=.#B#(>!7'-89!A@(#.!@==.&8@>&'(*!Y%#$!'(./!(##G%!>'!#(@H.#!
>9#!$#.@>#G!$#:&%>#$!@(G!45UUPC!a&..!#[#8->#!>9#!>'-89!=@(#.!I-(8>&'(!@(G!.@>89!>9#!>'-89!G@>@!
@->'B@>&8@../*!A.#@%#!$#I#$!>'!>9#!I'..'a!89@$>!@%!H#.'a*!!
!

J(@H.#!7'-89!A@(#.
X4#:LP39M!NPm)Z

E7547

E#>!5->'!?'G#
X4#:LP)9M!N+m3Z

J(@H.#!7A!;W7
X4#:=F39M!N2!m!)Z

6>9#$!F-(8>&'(

;E4

<9#8T!;W7!E>@>#
4#:LF)9M!N2mƒ

6>9#$!F-(8>&'(%!
<@-%#!>9#!

;(>#$$-=>4#@G!g1lQ@[&%
4#@G!4#:LP29M
4#@G!4#:LP09M
4#@G!4#:LPO9M

J[#8->#!F-(8>&'(

<.#@$!7A!;W7!E>@>-%
X^$&>#!4#:LF)9M!N2m)Z

3

)

J(@H.#!7'-89!A@(#.
X4#:LP39M!NPm)Z

E7547

E#>!5->'!?'G#
X4#:LP)9M!N+m3Z

J(@H.#!7A!;W7
X4#:=F39M!N2!m!)Z

6>9#$!F-(8>&'(

;E4

<9#8T!;W7!E>@>#
4#:LF)9M!N2mƒ

6>9#$!F-(8>&'(%!
<@-%#!>9#!

;(>#$$-=>4#@G!g1lQ@[&%
4#@G!4#:LP29M
4#@G!4#:LP09M
4#@G!4#:LPO9M

J[#8->#!F-(8>&'(

<.#@$!7A!;W7!E>@>-%
X^$&>#!4#:LF)9M!N2m)Z

3

)

!

Figure  7-78 :�³Auto 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'-89!A@(#.!I-(8>&'(! 4JKLP39M!

N&>+! n5->'Q?'G#o!m!3!
7A<4)!

N&>2! E#>!G#QH'-(8#!#(@H.#!I'$!5SJ7X('>#Z!
4JKLP)9M!

7Ag`! N&>LPR3M! 7'-89!A@(#.!EJK!G@>@!?EN!H/>#! 4JKLP29M!

7Al`! N&>LPR3M! 7'-89!A@(#.!<6?!G@>@!?EN!H/>#! 4JKLP09M!

N&>L0R2M! 7'-89!A@(#.!<6?!G@>@!_EN!2H&>!
7Agl_!

N&>L)R3M! 7'-89!A@(#.!EJK!G@>@!_EN!2H&>!
4JKLPO9M!

!
Note : !;>!&%!%-::#%>#G!>'!%#>!>9#!G#QH'-(8#!I-(8>&'(!I'$!5SJ7!&(!@->'!B'G#*!6$!>9#!('&%#!B@/!

8@-%#!>9#!B&%>@T#!e-G:B#(>!'I!>'-89!#D#(>*!!
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7-8-1-2 Manual Mode 

79#!n?@(-@.!?'G#o!B#@(%!>9@>!>9#! '=#$@>&'(!%>@>#%!@$#!B@(-@../! '=#$@>#G!H/!-%#$*! ;(8.-G&(:!
n7'-89! #D#(>! 89#8T&(:o�• n_@>89! g! G@>@o! @(G! n_@>89! l! G@>@o*! 79#! a9'.#! '=#$@>&'(%! @$#!
8'B=.#>#G!H/!%#>>&(:!>9#!B'G#!a&>9!$#:&%>#$X7A<4)L)R3MZ*!79#!@GD@(>@:#!'I!-%&(:!?@(-@.!?'G#!
&%!>9#!I.#[&H&.&>/!I'$!@==.&8@>&'(%*!79#!G#H'-(8#!>&B#!I'$!g1!l!G@>@!@(G!B'G#!%a&>89!>&B#!8@(!H#!
G#8&G#G!H/!-%#$*!;>!a&..!G#8$#@%#!>9#!='%%&H&.&>/!'I!I@&.-$#%!I'$!5->'!B'G#!&(!%'B#!>'-:9!8@%#*!!
!
Y(G#$!>9#!o?@(-@.!?'G#o1! -%#$! (##G%!>'!e-%>&I/!>9#!D@.&G@>&'(! 'I! >9#!>'-89!#D#(>!H/!8'(>&(-#!
='..&(:!>9#!%>@>-%! 'I!$#:&%>#$*!K#(#$@../1!@(!#('-:9!>&B#%! 'I!8'(>&(-#!@88#%%&(:!>9#!@8>&D&>/! 'I!
>'-89!#D#(>! I$'B!%>@>-%!$#:&%>#$!a&..!H#!8'(I&$B#G!@%!@!D@.&G!>'-89!#D#(>*!79#!B#>9'G!@..'a%!
B'$#!I.#[&H&.&>/!@(G!.#%%!B&%>@T#!'I!e-%>&I&8@>&'(!I'$!G&II#$#(>!@==.&8@>&'(1!H->!B'$#!?<Y!$#%'-$8#!
a&..!H#!'88-=&#G*!

J(@H.#!7'-89!A@(#.
X4#:LP39M!NPm)Z

E7547

E#>!?@(-@.!?'G#
X4#:LP)9M!N+m)Z

J(@H.#!7A!;W7
X4#:=F39M!N2!m!)Z

6>9#$!F-(8>&'(

;E4

<9#8T!;W7!E>@>#
4#:LF)9M!N2mƒ

6>9#$!F-(8>&'(%!
<@-%#!>9#!
;(>#$$-=>

J[#8->#!F-(8>&'(

<.#@$!7A!;W7!E>@>-%
X^$&>#!4#:LF)9M!N2m)Z

E#>!%>@>#!>'!
n<9#8T&(:!7'-89!JD#(>o
X4#:LP)9M!N)i3m3)HZ

4#@G!g1lQ@[&%
4#@G!4#:LP29M
4#@G!4#:LP09M
4#@G!4#:LPO9M

E#>!%>@>#!>'!
n_@>89!g!G@>@o

X4#:LP)9M!N)i3m)3HZ

E#>!%>@>#!>'!
n_@>89!l!G@>@o

X4#:LP)9M!N)i3m))HZ

)

3

^@&>!J('-:9!>&B#!
I'$!E>@H&.&>/

^@&>!J('-:9!>&B#!
I'$!E>@H&.&>/

E#>!%>@>#!>'!
n;G.#o

X4#:LP)9M!N)i3m33HZ

J(@H.#!7'-89!A@(#.
X4#:LP39M!NPm)Z

E7547

E#>!?@(-@.!?'G#
X4#:LP)9M!N+m)Z

J(@H.#!7A!;W7
X4#:=F39M!N2!m!)Z

6>9#$!F-(8>&'(

;E4

<9#8T!;W7!E>@>#
4#:LF)9M!N2mƒ

6>9#$!F-(8>&'(%!
<@-%#!>9#!
;(>#$$-=>

J[#8->#!F-(8>&'(

<.#@$!7A!;W7!E>@>-%
X^$&>#!4#:LF)9M!N2m)Z

E#>!%>@>#!>'!
n<9#8T&(:!7'-89!JD#(>o
X4#:LP)9M!N)i3m3)HZ

4#@G!g1lQ@[&%
4#@G!4#:LP29M
4#@G!4#:LP09M
4#@G!4#:LPO9M

E#>!%>@>#!>'!
n_@>89!g!G@>@o

X4#:LP)9M!N)i3m)3HZ

E#>!%>@>#!>'!
n_@>89!l!G@>@o

X4#:LP)9M!N)i3m))HZ

)

3

^@&>!J('-:9!>&B#!
I'$!E>@H&.&>/

^@&>!J('-:9!>&B#!
I'$!E>@H&.&>/

E#>!%>@>#!>'!
n;G.#o

X4#:LP)9M!N)i3m33HZ

 

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.#!7'-89!A@(#.!I-(8>&'(! 4JKLP39M!

N&>+! n?@(-@.Q?'G#o!m!)!

N&>2! E#>!G#QH'-(8#!I-(8>&'(!I'$!5SJ7X('>#Z!7A<4)!

N&>L)R3M! ?'G#!E#.#8>&'(!I'$!7A!?@(-@.!?'G#  

4JKLP)9M!

7Ag`! N&>LPR3M! 7'-89!A@(#.!EJK!G@>@!?EN!H/>#! 4JKLP29M!

7Al`! N&>LPR3M! 7'-89!A@(#.!<6?!G@>@!?EN!H/>#! 4JKLP09M!

N&>L0R2M! 7'-89!A@(#.!<6?!G@>@!_EN!2H&>!
7Agl_!

N&>L)R3M! 7'-89!A@(#.!EJK!G@>@!_EN!2H&>!
4JKLPO9M!

Note: !;I!-%#$!G'(p>!G'!>9#!%'I>a@$#!G#QH'-(8#!I'$!>'-89!#D#(>1!&>!8@(!H#!%#>!@%!G#QH'-(8#!#(@H.#*!6$!
-%#$!8@(!G'!>9#!G#QH'-(8#!H/!%'I>a@$#*!79#(!>9#!I-(8>&'(!8@(!H#!%#>!@%!G&%@H.#*! 
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7-8-2 Touch Event Detection Modes 

7'-89! JD#(>! 8@(! H#! G#>#8>#G!I$'B! n;(>#$$-=>! ?'G#o! '$! nA'..&(:! ?'G#o! >9@>! G#=#(G! '(! >9#!
%/%>#B!8'(I&:-$@>&'(*!79#!G#%8$&=>&'(!'I!>9#!n;(>#$$-=>!?'G#o!@(G!nA'..&(:!?'G#o!@$#!#[=.@&(#G!
@%!I'..'a&(:!%#8>&'(%*!
!

7-8-2-1 External Interrupt Mode 

Y(G#$!>9#!n;(>#$$-=>!?'G#o!45UUPC!9@$Ga@$#!&(>#$$-=>!=&(X;W7Z!B-%>!H#!8'((#8>#G!8'$$#8>./!
>'!>9#!?<Y!&(>#$$-=>!&(=->!=&(!I&$%>*!79#!B@e'$!=$'8#%%#%!@$#!.&%>#G!@%!I'..'a%R!

!
)*! J(@H.#!7'-89!A@(#.!I-(8>&'(*!X!4JKLP39M!N&>P!m!)!Z!
2*! E#>!'=#$@>&'(!B'G#!I'$!7A!8'(>$'..#$!@%!5->'!B'G#!'$!?@(-@.!B'G#*�° 4JKLP)9M!N&>+�± !
0*! J(@H.#!7'-89!A@(#.!;(>#$$-=>*!X!4JKLF39M!N&>+!m!)!Z!!
O*! ^9#(!&(>#$$-=>!@%%#$>%1!>9#!;A!e-B=%!>'!>9#!#(>$/!'I!;E4!@(G!89#8T!&I!7A!&(>#$$-=>*!!
C*! ;I!/#%1!@88'$G&(:!>'!>9#!'=#$@>&'(!B'G#1!G'&(:!>9#!G@>@!.@>89!I'$!g1!l!@[&%*!
+*! A$'8#%%!>9#!8'$$#%='(G&(:!e'H%!I'$!>9#!>'-89!#D#(>*!
P*! <.#@$!>9#!&(>#$$-=>!%>@>-%!H&>*!X!%#>!4JKLF)9M!N&>2!m!)!Z!@(G!b-&>!>9#!;E4!
!

7-8-2-2 Software Polling Mode 

Y(G#$! >9#! oA'..&(:! ?'G#o1! ('! &(>#$$-=>! =&(! &%! (##G#G! I'$! 8'((#8>&'(*! 79#! %>@>-%! 'I! >'-89!
#D#(>!8@(!H#!$#@G!I$'B!0!B#>9'G%*!_&%>#G!@%!I'..'a%R!
!

)*! F$'B!>9#!%>@>-%!$#:&%>#$XE7E4Z!H&>!C*!79#!%>@>-%!8'B#%!I$'B!>9#!9@$Ga@$#!G&$#8>./!@(G!
G'(p>! G'! @(/! G#QH'-(8#! I'$! &>*! ;>! &%! %-::#%>#G! >'! 8'(I&$B! >9#! #D#(>%! H/! %'I>a@$#! G#Q
H'-(8#*!

2*! F$'B! 7Agl_X4JKLPO9MZ! H&>! P*! 79#! H&>! 8'B#%! I$'B! >9#! 9@$Ga@$#! G&$#8>./! >''*! ;>p%! >9#!
%@B#!@%!E7E4!H&>!C*!

0*! F$'B!>9#!;W7<2X4JKLF)9M!H&>2Z1!>9#!%@B#!H#9@D&'$!.&T#!>9#!9@$Ga@$#!&(>#$$-=>*!,-%>!H/!
%'I>a@$#!='..&(:!>9#!#D#(>!'I!&(>#$$-=>*!!

!
7'!%-B!-=1!=$':$@BB#$!8@(!89#8T!>9#!%>@>-%!'I!7'-89!A@(#.!JD#(>!I$'B!>9#!N&>C!'I!E7E4!'$!
N&>2!'I!;W7<21!>9#!G&II#$#(8#!H#>a##(!>9'%#!'I!>a'!B#>9'G%!&%!G#%8$&H#G!H#.'a!R!
!
)*!79#!N&>C!'I!E7E4!$#I.#8>%!>9#!8-$$#(>!7'-89!%>@>-%*!^9#(!>'-89!#D#(>!'88-$$&(:1!>9#!N&>C!

&%!%#>!>'!)*!6(!>9#!'>9#$!9@(G1!N&>C!a&..!H#!@->'B@>&8@../!-=G@>#G!>'!3!a&>9'->!>'-89!#D#(>!
'88-$$&(:*!79&%!B#>9'G!&%!-%-@../!-%#G!&(!>9#!B@(-@.!B'G#*!

!
2*!79#!N&>2!'I!;W7<2!$#8'$G%!>9#!7'-89!A@(#.!%>@>-%*!^9#(!@!>'-89!#D#(>!&%!'88-$$&(:1!>9&%!

H&>!a&..!H#!%#>!>'! )*!N->!=.#@%#!>@T#!8@$#!>9@>1!>9#!H&>2! 'I! ;W7<2!a'(p>!H#!@->'B@>&8@../!
8.#@$#G!>'!3!@I>#$!>'-89!#D#(>!&%!G&%@==#@$r!&>! (##G!>'!H#!8.#@$#G!H/!=$':$@BB#$*!79&%!
I-(8>&'(!&%!-%-@../!-%#G!&(!>9#!#[>#$(@.!&(>#$$-=>!B'G#*!

!
Note! : 79#! H&>C! 'I! E7E4! &%! 8'(>$'..#G! H/! 5S<!8&$8-&>! G&$#8>./1! '(8#! >9#! 7'-89! A@(#.! &%!

>'-89#G1!>9&%!H&>!a&..!H#!%#>!>'!)*!;I!>9#!>'-89!#D#(>!&%!-(%>@H.#1!&>!B&:9>!(##G!@!G#Q
H'-(8#G!%'.->&'(!>'!B@T#!%-$#!>9#!>'-89!#D#(>!&%!D@.&G*!79#!H&>C! 'I!E7E4!&%! '(./!
@8>&D#!@>!n?@(-@.!B'G#o*!^9#(!%#>>&(:!45UUPC!>'!n5->'QB'G#1!>9#!>'-89!#D#(>!a&..!
H#!@->'B@>&8@../!89#8T#G*!6(./!>9#!D@.&G!>'-89!#D#(>!a&..!8@-%#!>9#!&(>#$$-=>*!!

!
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7-8-3 Touch Panel Sampling Time Reference Table 

^9#(! -%&(:!>9#!@->'!B'G#! 'I! 7'-89! A@(#.! I -(8>&'(1! @(G! >9#! >'-89!#D#(>! '88-$$&(:1! 45UUPC!
@G@=>%!@!%=#8&I&8!a@&>!>&B#! I'$!g1! l!G@>@!%>@H&.&>/*! ;>!&%!$#8'BB#(G#G!>'!%#.#8>!@! %-&>@H.#! 7]A!
%@B=.&(:!>&B#!>'!@D'&G!>9#!B&%>@T#!'I!5S<!G@>@!.@>89*!A.#@%#!$#I#$!>'!>9#!I'..'a&(:!>@H.#!I'$!>9#!
5S<!%@B=.&(:!>&B#*!!

!

Table  7-20 : Touch Panel Sampling Time Reference Table 

Touch Panel Sampling Time - REG[70h] Bit[6:4] 

SYS_CLK 
REG[70h] [2:0] 

10M 20M 30M 40M 50M 

333H! 333! QQ! QQ! QQ! QQ!
33)H! 333! QQ! QQ! QQ! QQ!
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 : !79#!8.'8T!%'-$8#!'I!5S<!8@(!('>!#[8##G!)3?`c*!
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7-9 KEYSCAN 

79#! T#/Q%8@(! 8'(>$'..#$! &(! 45UUPC! =$'D&G#%! @! %B@$>! &(>#$I@8#! I'$! T#/! @==.&8@>&'(*! 79#! $#.@>#G!
$#:&%>#$%! 'I! T#/Q%8@(! I-(8>&'(!@$#! dE<4X4JKL<39M1! L<)9MZ1! @(G!dES4X4JKL<29M1! L<09M1! L<O9MZ**!
79#!45UUPC!d#/QE8@(!8'(>$'..#$!I#@>-$#%!@$#!:&D#(!H#.'a!R!!
!

)*!E-=='$>&(:!a&>9!-=Q>'!O[C!d#/QE8@(!?@>$&[!
2*!A$':$@BB@H.#!%#>>&(:!'I!%@B=.&(:!>&B#%!@(G!%8@(!I$#b-#(8/!'I!d#/QE8@(!
0*!5Ge-%>@H.#!.'(:!T#/Q=$#%%!>&B&(:!
O*!?-.>&Qd#/!&%!@D@&.@H.#!X-=Q>'!0!T#/%!@>!>9#!%@B#!>&B#Z!
C*!79#!I-(8>&'(!'I!nd#/!%>$'T#!>'!a@T#Q-=!>9#!%/%>#Bo!

!
dE<4!&%!>9#!dJlE<5W!8'(>$'.!@(G!%>@>-%!$#:&%>#$1!&>!&%!-%#G!>'!8'(I&:-$#!>9#!'=>&'(%!I'$!dJlE<5W1!
%-89!@%!G@>@!%@B=.#!>&B#1!%@B=.#!8.'8T!I$#b-#(8/!'$!.'(:!T#/!I-(8>&'(!#(@H.#!#>8*!^9#(!T#/Q=$#%%!
&%! @8>&D#1! -%#$! 8@(! %#(%#! &>! I$'B! >9#! &(>#$$-=>! 'I! dJlE<5W*! 79#! %>@>-%! H&>! 'I! dE<42X4JKL<)9M!
H&>)i3!a&..! -=G@>#!>9#! (-BH#$! 'I!8-$$#(>!T#/!=$#%%*!79#(! -%#$!8@(! :#>!>9#!T#/!8'G#!G&$#8>./! I$'B!
dES4*! 7@H.#! PQ2)!&%!>9#!T#/!8'G#!B@==&(:!>'!T#/Q=@G!B@>$&[!I'$!('$B@.!=$#%%X('>#Z*!79#!T#/!8'G#!
a&..!H#!%>'$#G!&(!dES43i2X4JKL<29i<O9MZ!a9#(!T#/!a@%!=$#%%#G*!;I!&>!a@%!@!.'(:!>&B#!=$#%%X('>#Z1!
>9#(!>9#!T#/!8'G#!&%!%9'a!@%!!
7@H.#! PQ22*!
!

Table  7-21 : Key Code Mapping Table (Normal Key) 

0O90090290)9039

2O92092292)9239

)O9)09)29))9)39

3O93093293)9339

0O90090290)9039

2O92092292)9239

)O9)09)29))9)39

3O93093293)9339

<'.-B(k!Xd;WkZ

<3!!!!!!<)!!!!!!<2!!!!!!<0!!!!!!<O

43

4)

42

40

4'ak!Xd6Y7kZ

!
!
!

Table  7-22 : Key Code Mapping Table (Long Key) 

NO9N09N29N)9N39

5O95095295)9539

VO9V09V29V)9V39

UO9U09U29U)9U39

NO9N09N29N)9N39

5O95095295)9539

VO9V09V29V)9V39

UO9U09U29U)9U39

<'.-B(k!Xd;WkZ

<3!!!!!!<)!!!!!!<2!!!!!!<0!!!!!!<O

43

4)

42

40

4'ak!Xd6Y7kZ

!
!

Note : nW'$B@.!T#/o!B#@(%!@!T#/!=$#%%!>9@>!b-@.&I&#G!H/!>9#!%@B=.#!>&B#! 'I!45UUPC*!n_'(:!d#/o!
B#@(%!@!T#/!=$#%%!>9@>!T##=%!n=$#%%#Go!I'$!@!%=#8&I&#G!.'(:!>&B#!=#$&'G*!79@>!&%1!@!n_'(:!
d#/o! B-%>! H#! @! nW'$B@.! d#/o! I&$%>*! E'B#>&B#%! >9#/! (##G! >'! H#! %#=@$@>#G! I'$! %'B#!
@==.&8@>&'(%*!!
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^9#(!>9#!B-.>&QT#/!I-(8>&'(!&%!@==.&#G1!>9#!-=!>'!0!=$#%%#G!T#/%!G@>@!a&..!H#!%@D#G!&(!>9#!$#:&%>#$!'I!
dES431!dES4)!@(G!dES42*!W'>#!>9@>!>9#!'$G#$!'I!T#/%!%@D&(:!&%!G#>#$B&(#G!'(!>9#!='%&>&'(X'$!T#/!
8'G#Z!'I!>9#!T#/%1!('>!>9#!'$G#$!'I!T#/%!H#&(:!=$#%%#Gr!=.#@%#!$#I#$!>'!>9#!I'..'a&(:!#[@B=.#R!!
!
A$#%%!>9#!T#/Q8'G#!&(!>-$(!'I!3[0O1!3[33!@(G!3[221!=$#%%!B-.>&QT#/!@>!>9#!%@B#!>&B#1!>9#!T#/Q8'G#!
a&..!H#!%@D#G!&(!dES43i2R!
!

dES43!m!3[33!
dES4)!m!3[22!
dES42!m!3[0O!

!
79#!H@%&8!I#@>-$#%!'I!@H'D#!d#/QE8@(!%#>>&(:%!@$#!&(>$'G-8#G!@%!I'..'a%R!
!

Table  7-23 

Reg. Bit_Num Description Reference 
N&>!P! d#/QE8@(!#(@H.#!H&>!
N&>!+! _'(:!d#/!J(@H.#!H&>!

N&>!LCROM! d#/QE8@(!%@B=.&(:!>&B#%!%#>>&(:!
dE<4)!

N&>!L2R3M! d#/QE8@(!%8@(!I$#b-#(8/!%#>>&(:!

4JKL<39M!

N&>!LPM! d#/QE8@(!^@T#-=!F-(8>&'(!J(@H.#!N&>

N&>!L0R2M! .'(:!T#/!>&B&(:!@Ge-%>B#(>!
dE<42!

N&>!L)R3M! 79#!(-BH#$!'I!T#/!9&>!

4JKL<)9M!

dES43!
dES4)!
dES42!

N&>!LPR3M! d#/!8'G#!I'$!=$#%%#G!T#/! 4JKL<29!i!<O9M!

;W74! N&>!O! d#/QE8@(!&(>#$$-=>!#(@H.#! 4JKLF39M!
;W7<2! N&>!O! d#/QE8@(!;(>#$$-=>!E>@>-%!H&>! 4JKLF)9M!

!
J(@H.&(:!>9#!d#/QE8@(!I-(8>&'(%1!=$':$@BB#$!8@(!-%#!I'..'a&(:!B#>9'G%!>'!89#8T!T#/%>$'T#*!

!
1) Software check method: !>'!T('a!>9#!T#/!H#!=$#%%#G!I$'B!T##=&(:!89#8T!>9#!%>@>-%!'I!d#/Q

E8@(!XN&>QO!'I!;W7<2!4JKLF)9MZ!!

2) Hardware check method: >'!T('a!>9#!T#/!H#!=$#%%#G!I$'B!#[>#$(@.!&(>#$$-=>!%&:(@.!
!

A.#@%#!H#!@a@$#!>9@>!a9#(!T#/Q%8@(!&(>#$$-=>!#(@H.#!H&>X;W7<)!H&>!OZ!&%!%#>!@%!n)o!@(G!T#/!#D#(>!'I!
&(>#$$-=>!9@==#(%1!>9#!&(>#$$-=>!%>@>-%!'I!d#/QE8@(!XN&>QO!'I! ;W7<2Z!&%!@.a@/%!%#>!>'!n)o1!('!B@>>#$!
a9&89!B#>9'G!&%!-%#G1!=$':$@BB#$!9@D#!>'!8.#@$!>9#!%>@>-%!>'!3!@I>#$!$#@G&(:!>9#!8'$$#8>!d#/!<'G#1!
'>9#$a&%#!>9#!&(>#$$-=>!a&..!H#!T#=>!>9@>!('!B'$#!&(>#$$-=>!&%!:#(#$@>#G!@:@&(*!!
!

N#%&G#%1!45UUPC!@..'a%!>9#!nd#/Q%>$'T#!a@T#-=!I-(8>&'(o!I'$!%.##=!B'G#*!N/!%#>>&(:!>9#!I-(8>&'(!'(1!
@(/! .#:@.! T#/Q%>$'T#! #D#(>! 8@(! a@T#-=! 45UUPC!I$'B! %.##=! B'G#*! 7'! %#(%#! >9#! a@T#-=! #D#(>1!
45UUPC!8@(!@%%#$>!9@$Ga@$#!&(>#$$-=>!I'$!?<Y!a9&89!8@(!G'!%'I>a@$#!='..&(:!I$'B!45UUPC*!7@H.#!
 PQ2O!.&%>%!>9#!$#.@>&D#!$#:&%>#$!@(G!I-(8>&'(!G#%8$&=>&'(!I'$!$#I#$#(8#*!
!

Table  7-24 

Reg. Bit_Num Description Reference 

dE<42! N&>!P! J(@H.#!d#/QE8@(!a@T#Q-=!I-(8>&'(! 4JKL<)9M!

;W74! N&>!O! ^@T#Q-=!&(>#$$-=>!#(@H.#!H&>! 4JKLF39M!

;W7<2! N&>O! d#/QE8@(!;(>#$$-=>!E>@>-%!H&>! 4JKLF)9M!
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79#!I.'a89@$>!'I!$#:&%>#$!%#>>&(:%!I'$!@H'D#!@==.&8@>&'(%!@$#!%9'a(!@%!I'..'a&(:R!
!

)*! E'I>a@$#!?#>9'G!
!

E>@$>

J(@H.#!d#/!E8@(!XdEZ

X4JKL<3M!NP!m!)Z

<9#8T!dE!%>@>-%

4JK!LF)9M!NO!m!)

4#@G!d#/!A$#%%!W-BH#$

4#@G!d#/!<'G#!|

4JK!<291
4JK!<091!
4JK!<O9

J[#8->#!F-(8>&'(

<.#@$!dE!%>@>-%

X4JK!LF)9M!NO!m!)Z

J(G

3

)

!

Figure  7-80 : Key-Scan Flowchart for Software Polling 

!
2*! `@$Ga@$#!?#>9'G!

E>@$>

J(@H.#!d#/!E8@(!XdEZ

X4JK!L<39M!NP!m!)Z

J(@H.#!dE!;W7!?@%T

X4JKLF39M!NO!m!)Z

J[#8->#!F-(8>&'(%

<9#8T!dE!%>@>-%

X4JKLF)9M!NO!m!ƒZ

4#@G!d#/!A$#%%!W-BH#$

4#@G!d#/!<'G#

4JKL<29M14JKL<09M14JKL<O9M
J[>*;W7 JD#(>

6>9#$!F-(8>&'(%

;E4

<.#@$!dE!%>@>-%

X4JKLF)9M!NOmƒZ

;E4!7#$B&(@>&'(

6>9#$!;W7!F-(8>&'(%

!

Figure  7-81 : Key-Scan for Hardware Interrupt 
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7-10 DMA (Direct Memory Access) 

S?5!I-(8>&'(!=$'D&G#%!@!I@%>#$!B#>9'G!I'$!-%#$!>'!-=G@>#]>$@(%I#$!B@%%!G@>@!>'!SS45?*!79#!'(./!
%'-$8#! 'I!S?5! I-(8>&'(!&(!45UUPC!&%!#[>#$(@.!%#$&@.!F.@%9]46?!&(>#$I@8#*!79#$#!@$#!>a'!T&(G%! 'I!
G@>@! >/=#! G#I&(#G! I'$! >9#! S?5! %'-$8#*! 6(#! &%! 8'(>&(-'-%! B'G#! @(G! >9#! '>9#$! &%! H.'8T! B'G#*! ;>!
=$'D&G#%!@!I.#[&H.#!%#.#8>&'(!I'$!-%#$!>'!@==./*!79#!G#%>&(@>&'(!'I!S?5!I-(8>&'(!&%!G'B&(@>#G!H/!@8>&D#!
a&(G'a!&(!SS45?!@(G!>9#!%=#8&I&8!G@>@!&(!%#$&@.!F.@%9]46?!&%!G#=#(G#G!H/!<'.'$!S#=>9!E#>>&(:!
X4JKL)39M! N&>! 0Q2Z*! ^9#(! S?5! I-(8>&'(! &%! @8>&D#1! >9#! %=#8&I&8! G@>@! &(! %#$&@.! F.@%9]46?! X$#I#$! >'!
F&:-$#! PQU2Z! a&..! H#! >$@(%I#$$#G! '(#! H/! '(#!>'! SS45?! H/! 45UUPC! @->'B@>&8@../*! 5I>#$! >9#! S?5!
I-(8>&'(!&%!8'B=.#>#G1!@(!&(>#$$-=>!a&..!H#!@%%#$>#G!>'!('>#!?<Y*!5H'->!> 9#!G#>@&.!'=#$@>&'(1!=.#@%#!
$#I#$!>'!I'..'a&(:!%#8>&'(%*!
!

>9#!%=#8&I&8!UQH&>!G@>@!&(!%#$&@.!F.@%9]46?

.

.

.

42 4) 43 K2 K) K3 N) N3

42 4) 43 K2 K) K3 N) N3

42 4) 43 K2 K) K3 N) N3

42 4) 43 K2 K) K3 N) N3

2Op9333

2Op933)

2Op9332

2Op9330

.

.

.

.

.

.

42 4) 43 K2 K) K3 N) N3

42 4) 43 K2 K) K3 N) N3

42 4) 43 K2 K) K3 N) N3

42 4) 43 K2 K) K3 N) N3

2Op9333

2Op933)

2Op9332

2Op9330

.

.

.

.

.

.

4O 40 42 4) 43 KC KOK0

K2 K) K3 NON0 N2 N) N3

2Op9333

2Op933)

2Op9332

2Op9330

.

.

.

4O 40 42 4) 43 KC KOK0

K2 K) K3 NON0 N2 N) N3

.

.

.

4O 40 42 4) 43 KC KOK0

K2 K) K3 NON0 N2 N) N3

2Op9333

2Op933)

2Op9332

2Op9330

.

.

.

4O 40 42 4) 43 KC KOK0

K2 K) K3 NON0 N2 N) N3

>9#!%=#8&I&8!)+QH&>!G@>@!&(!%#$&@.!F.@%9]46?
!!

Figure  7-82 : The Specific Data in Serial Flash/ROM 

!
!

7-10-1 DMA In Continuous Mode 

;(! >9&%!B'G#1!S?5!8'(>$'..#$!$#@G%!G@>@!I$'B!%'-$8#!%#$&@.!F.@%9]46?!@GG$#%%!>9@>!&%!%#>!H/!
%'-$8#! %>@$>&(:! @GG$#%%! $#:&%>#$XEE54Z! >'!>9#! #(G! @GG$#%%! 'I! %'-$8#! %>@$>&(:! @GG$#%%!
$#:&%>#$XEE54Z! t!S?5!>$@(%I#$! (-BH#$!$#:&%>#$XS7W4Z*!Y%#$%!e-%>!%#>! -=!>9#!$@(:#! 'I!@8>&D#!
a&(G'a%!>'!a$&>#!>'!G#%>&(@>&'(!G&%=.@/!B#B'$/*!

Y%@:#R!

)*! E#>>&(:! -=! >9#! $@(:#! 'I! @8>&D#! a&(G'a%X4JKL039M! i4JKL0P9MZ! @(G! B#B'$/! a$&>#!
8-$%'$!='%&>&'(X4JKLO+9M!i4JKLOV9MZ!

2*! E#>>&(:!-=!E#$&@.!F.@%9]46?!8'(I&:-$@>&'(X4JKL3C9MZ*!
0*! E#>>&(:!-=!S?5!%'-$8#!%>@$>&(:!@GG$#%%X4JKLN39M!i4JKLN29MZ*!
O*! E#>>&(:!-=!S?5!>$@(%I#$!(-BH#$X4JKLNO9M1!4JKLN+9M@(G!4JKLNU9MZ*!
C*! J(@H.#!S?5!%>@$>!@(G!89#8T!S?5!H-%/!%&:(@.!H/!4JKLNF9M!H&>!3*!
!
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E'-$8#!E#$&@.!46?!5GG$#%% S#%>&(@>&'(!S&%=.@/!?#B'$/

S?5

EE54

X<Y4`1!<Y4"Z

58>&D#!^&(G'a%

S7W4

PIC1

PIC2

PIC3 <'(>&(-'-%!?'G#

E'-$8#!E#$&@.!46?!5GG$#%% S#%>&(@>&'(!S&%=.@/!?#B'$/

S?5

EE54

X<Y4`1!<Y4"Z

58>&D#!^&(G'a%

S7W4

PIC1

PIC2

PIC3 <'(>&(-'-%!?'G#
 

Figure  7-83 : DMA Continuous Mode 
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7-10-2 DMA In Block Mode 

;(!>9&%!B'G#1!-%#$%!8'-.G!$#@G!H.'8T!G@>@!I.#[&H./*!S?5!8'(>$'..#$!$#@G%!G@>@!I$'B!%'-$8#!%#$&@.!
F.@%9]46?!@GG$#%%!>9@>!&%!%#>!H/!%'-$8#!%>@$>&(:!@GG$#%%!$#:&%>#$XEE54Z!>'!>9#!#(G!@GG$#%%!'I!!
%'-$8#! %>@$>&(:! @GG$#%%! $#:&%>#$XEE54Z!@(G! G#=#(G%! '(! >9#! D@.-#%! 'I! H.'8T! a&G>9!
$#:&%>#$XN^4Z1!H.'8T!9#&:9>!$#:&%>#$XN`4Z!@(G!%'-$8#!=&8>-$#!a&G>9!$#:&%>#$XEA^4Z!>'!8@.8-.@>#!
H.'8T! @GG$#%%*! Y%#$%! e-%>! %#>! -=! >9#! $@(:#! 'I! @8>&D#! a&(G'a%! >'! a$&>#! >'! G#%>&(@>&'(! G&%=.@/!
B#B'$/*!

!

)*! E#>>&(:! -=! >9#! $@(:#! 'I! @8>&D#! a&(G'a%X4JKL039M! i4JKL0P9MZ! @(G! B#B'$/! a$&>#!
8-$%'$!='%&>&'(X4JKLO+9M!i4JKLOV9MZ!

2*! E#>>&(:!-=!%#$&@.!F.@%9]46?!8'(I&:-$@>&'(X4JKL3C9MZ*!
0*! E#>>&(:!-=!S?5!%'-$8#!%>@$>&(:!@GG$#%%X4JKLN39M!i4JKLN29MZ*!
O*! E#>>&(:!-=!S?5!H.'8T!a&G>9X4JKLNO9M!@(G!4JKLNC9MZ*!
C*! E#>>&(:!-=!S?5!H.'8T!9#&:9>X4JKLN+9M!@(G!4JKLNP9MZ*!
+*! E#>>&(:!-=!S?5!%'-$8#!=&8>-$#!a&G>9X4JKLNU9M!@(G!4JKLNV9MZ*!
P*! J(@H.#!S?5!H.'8T!B'G#!H/!%#>>&(:!4JKLNF9M!H&>!)*!
U*! J(@H.#!S?5!%>@$>!@(G!89#8T!S?5!H-%/!%&:(@.!H/!%#>>&(:!4JKLNF9M!H&>!3*!

!

E'-$8#!E#$&@.!46?!5GG$#%% S#%>&(@>&'(!S&%=.@/!?#B'$/

S?5

58>&D#!^&(G'a%

EA^4

N^4

N`4

EE54

58>&D#!^&(G'a%

X<Y4`1!<Y4"Z

PIC1

PIC2

PIC3 N.'8T!?'G#

E'-$8#!E#$&@.!46?!5GG$#%% S#%>&(@>&'(!S&%=.@/!?#B'$/

S?5

58>&D#!^&(G'a%

EA^4

N^4

N`4

EE54

58>&D#!^&(G'a%

X<Y4`1!<Y4"Z

PIC1

PIC2

PIC3 N.'8T!?'G#
!

Figure  7-84 : DMA Block Mode 

!
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7-11 PWM 

45UUPC! =$'D&G#! >a'! %#>%! 'I! =$':$@BB@H.#! A^?!XA-.%#! ^&G>9! ?'G-.@>&'(Z*! 79#! A^?! I$#b-#(8/!
@(G!G->/!8@(!H#!%#>!H/!$#:&%>#$*!N#%&G#%1!&I!>9#!A^?!I-(8>&'(!&%!G&%@H.#G1!&>!8@(!-%#!@%!('$B@.!'->=->!
%&:(@.*!79#!$#.@>&D#!I-(8>&'(!%#>>&(:!=.#@%#!$#I#$%!>'!>9#!7@H.#! PQ2C!@%!H#.'a*!

!

Table  7-25 : PWM Setting 

Reg. Bit_Num Description Reference 

N&>P! A^?)!F-(8>&'(!J(@H.#!
N&>+! A^?)!S&%@H.#!!A)<4!

N&>L0R3M!<.'8T!E'-$8#!S&D&G#!4@>&'!E#.#8>!

4JKLU59M!

A)S<4! N&>LPR3M! A^?)!S->/!</8.#!E#.#8>! 4JKLUN9M!

N&>P! A^?2!F-(8>&'(!J(@H.#!
N&>+! A^?2!S&%@H.#!!A2<4!

N&>L0R3M!<.'8T!E'-$8#!S&D&G#!4@>&'!E#.#8>!

4JKLU<9M!

A2S<4! N&>LPR3M! A^?2!S->/!</8.#!E#.#8>! 4JKLUS9M!

!

79#!>a'!A^?!'->=->%!@$#!&(G#=#(G#(>*!4#:&%>#$!4JKLUN9M!@(G!4JKLUS9M!@$#!-%#G!>'!8'(>$'.!>9#!
G->/! 'I!A^?! '->=->%*!79#!('$B@.!@==.&8@>&'(!&%!-%#G!>'!8'(>$'.!>9#!_JS!H@8TQ.&:9>! 'I!7F7!A@(#.*!
A.#@%#!$#I#$!>'!E#8>&'(!!+Q+!@(G!F&:-$#! +QOP!I'$!G#>@&.*!79#!I'..'a&(:!F&:-$#! PQUC!@(G!F&:-$#! PQU+!
@$#!>a'!#[@B=.#%!>'!%9'a!>9#!A^?!'->=->*!

!

Example-2:

E/%>#B!<.'8T!m!)3?9c1!

4#:&%>#$!A)<4!N&>L0R3M!m!33)3H!�Æ<.'8T!E'-$8#!m!)3?`c]O!m!2*C?`c
7A^? m!2C+qX)]2*C?`cZ!m!)32*O!z%

4#:&%>#$!A)S<4 N&>LPR3M!m!PF9!�Æ
7` m!)2UqX)]2*C?`cZ!m!C)*2z%!
7_ m!X2C+Q)2UZ!q!X)]!2*C?`cZ!m!C)*2z%

7`!!!!!!!!!!!!!!!!!!!!!! 7_

7A^?

!

Figure  7-85 : Example 1 of PWM_OUT Pulse 
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7`!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 7_

Example-1:

E/%>#B!<.'8T!m!)3?9c1!

4#:&%>#$!A)<4!N&>L0R3M!m!333)H!�Æ<.'8T!E'-$8#!m!)3?`c]2!m!C?`c
7A^? m!2C+qX)]C?`cZ!m!C)*2z%

4#:&%>#$!A)S<4!N&>LPR3M!m!3F9!�Æ
7` m!)+qX)]C?`cZ!m!0*2z%!
7_ m!X2C+Q)+Z!q!X)]!C?`cZ!m!OUz%

7A^?

!

Figure  7-86 : Example 2 of PWM_OUT Pulse 

 

!
7-12 Sleep Mode 

!
45UUPC! =$'D&G#%! @! E.##=! ?'G#! I-(8>&'(! I'$! ='a#$! %@D&(:! $#b-#%>*! 79#! E.##=! B'G#! %>'=%! >9#!
%/%>#B! '%8&..@>'$1!SS45?1!F'(>!46?!@(G!&:('$#%!#[>#$(@.!%&:(@.!&(! '$G#$!>'!8'(%#$D#!='a#$*!N->!
>9#!'->=->!%>@>-%!'I!A^?!I-(8>&'(!&%!%>&..!T##=&(:!@%!$#:&%>#$!%#>>&(:*!!
!
79#!G#D&8#!=$'D&G#%!>9$##!a@T#Q-=!B#>9'G%!I'$!b-&>>&(:!I$'B!%.##=!B'G#*!6(#!&%!n4#:&%>#$!E#>>&(:!
^@T#-=o1! @('>9#$! B#>9'G! &%! n7'-89! A@(#.! JD#(>! ^@T#-=o1! @(G! .@>#%>! '(#! &%! ndJlE<5W! JD#(>!
^@T#-=o*!n4#:&%>#$!E#>>&(:!^@T#-=o!&%!>'!b-&>!>9#!%.##=! I-(8>&'(!H/!%#>>&(:!H&>)! 'I!4JKL3)9M!>'!3*!
79@>!&%1!a@T#-=!I-(8>&'(!&%!'=#$@>#G!H/!?<Y*!79#!n7'-89!A@(#.!JD#(>!^@T#-=o!&%!@('>9#$!B#>9'G!
>'! a@T#-=! 45UUPC! I$'B! %.##=! B'G#*! 6(#! B-%>! %#>! H'>9! 4JK! LP39M! H&>PX7A! #(@H.#Z! @(G! H&>0X7A!
a@T#-=!#(@H.#Z!>'!)!H#I'$#!45UUPC!#(>#$%!%.##=!B'G#1!@(G!45UUPC!a&..!b-&>!I$'B!%.##=!B'G#!a9&.#!
>'-89!#D#(>!'88-$$&(:*!7'!('>#!>9@>!&I!7A!B@(-@.!B'G#!&%!%#>1!>9#!n^@&>!I'$!7A!#D#(>o!%>@>#!B-%>!H#!
%#>! '$! >9#! n>'-89! #D#(>o! a&..! ('>!H#! G#>#8>#G*! 79#! >9&$G! B#>9'G! I'$! a@T#-=! I-(8>&'(! &%! -%&(:! >9#!
nd#/%>$'T#! JD#(>o*! E&B&.@$! a&>9! =$#D&'-%! 7A! a@T#-=1! >9#! #(@H.#! H&>! 'I! dJlE<5W! I-(8>&'(! @(G!
^@T#-=!I-(8>&'(!%9'-.G!H#!%#>*!79#!dJlE<5W!#(@H.#!H&>!&%!4JKL<39M!H&>!P!@(G!dJlE<5W!a@T#-=!
#(@H.#!H&>!&%!4JKL<)9M!H&>!P*!A.#@%#!%#>!&>!@%!n)o!H#I'$#!#(>#$&(:!nE.##=!B'G#o*!5(/!T#/%>$'T#! 'I!
dJl!a&..%!a@T#-=!45UUPC*!;>!%9'-.G!H#!('>#G!>9@>!a9#(!45UUPC!b-&>%!I$'B!>9#!%.##=!B'G#1!>9#!T#/!
>9@>!&%!=$#%%#G!a&..!('>!H#!$#8'$G#G!H/!45UUPC*!
!
^9#(!a@T#Q-=!#D#(>!'88-$%1!&>!&%!%-::#%>#G!>9@>!@!=#$&'G!'I!>&B#!B-%>!H#!a@&>#G!H#I'$#!@88#%%&(:!
45UUPC*!N#8@-%#!@(!#[>$@!G#.@/!>&B#!&%!(##G#G!I'$!#(%-$&(:!>9#!%>@H&.&c@>&'(! 'I!>9#! '%8&..@>'$!@(G!
>9#!&(>#$(@.!A__1!>9&%!G#.@/!>&B#!>@T#%!@H'->!)3B%!>'!$#%-B#!('$B@.!'=#$@>&'(*!79#!$#.@>&D#!$#:&%>#$!
G#%8$&=>&'(!&%!.&%>#G!H#.'a*!

!
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Table  7-26 : Sleep and Wake-up Relative Register Setting 

Reg. Bit_Num Description Reference 

PWRR! N&>)!
Sleep Mode 
3!R!W'$B@.!B'G#*!
)!R!E.##=!B'G#*!

4JKL3)9M!

N&>P!
Touch Panel Enable Bit 
3!R!S&%@H.#!
)!R!J(@H.#!

TPCR0!

N&>0!
Touch Panel Wakeup Enable 
3!R!S&%@H.#!>9#!7'-89!A@(#.!a@T#Q-=!I-(8>&'(*!
)!R!7'-89!A@(#.!8@(!a@T#Q-=!>9#!%.##=!B'G#* 

4JKLP39M!

KSCR1! N&>P!
Key-Scan Enable Bit(KEY_EN) 
)!R!J(@H.#*!

3!R!S&%@H.#*!

4JKL<39M!

KSCR2! N&>P!
Key-Scan Wakeup Function Enable Bit 
3R!d#/QE8@(!^@T#-=!I-(8>&'(!&%!G&%@H.#*!

)R!d#/QE8@(!^@T#-=!I-(8>&'(!&%!#(@H.#*!

4JKL<)9M!

!

!

^9#(!45UUPC!&(!E.##=!B'G#1!>9#!%>@>-%!'I!'->=->!%&:(@.%!@$#!%9'a!@%!7@H.#! PQ2P*!

!

Table  7-27 : The Signals State of Sleep Mode 

Signals State 

^5;7k! `&:9!

;W7k! `&:9!

A^?)1!A^?2! _'a!

KA;6LCR3M! _'a!

"5L)UR3M! _'a!

45?\6Jk! _'a!

45?\<Ek1!45?\^4k1!46?\<Ek! `&:9!

AS57L)CR3M! _'a!

"ElW<1!`ElW<! `&: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 

E-==./!"'.>@:#!4@(:#!XW'>#!OZ!

" SSA!

6E<\"SSA

5S<\"SS

Q3*0"iO*3"! "!

;(=->!"'.>@:#!4@(:#  " ;W! Q3*0!>'!"SSt3*0! "!

A'a#$!S&%%&=@>&'(!! AS! �	 )C3! B^!

6=#$@>&'(!7#B=#$@>-$#!4@(:#! 76A4 ! Q03!>'!tUC! �: !

E>'$@:#!7#B=#$@>-$#! 7E7! QOC!>'!t)2C! �: !

E'.G#$&(:!7#B=#$@>-$#!X)3!%#8'(G%1!W'>#!)Z!! 7E6_SJ4 ! 2+3! �: !

!
Note : 

)*!79#!9-B&G&>/!$#%&%>@(8#!'I!>9#!I.@>!=@8T@:#!B@/!H#!$#G-8#G!&I!>9#!=@8T@:#!&%!&BB#$%#G!&(!
%'.G#$*!Y%#!@!%'.G#$&(:!>#89(&b-#!>9@>!G'#%!('>!9#@>!%>$#%%!>9#!=@8T@:#*!

2*!;I!>9#!='a#$!%-==./!9@%!@!9&:9!&B=#G@(8#1!@!.@$:#!D'.>@:#!G&II#$#(>&@.!8@(!'88-$!H#>a##(!
>9#!&(=->!@(G!%-==./!D'.>@:#%*!7@T#!@==$'=$&@>#!8@$#!a&>9!>9#!='a#$!%-==./!@(G!>9#!.@/'->!
'I!>9#!%-==./!.&(#%*!!

0*!5..!%-==./!D'.>@:#%!@$#!$#I#$#(8#G!>'!KWS!m!3"*!

O*!<64J\"SS �• _S6\6Y7 �• 6E<\"SS!@$#!='a#$!'->=->!@(G!('>!H#!&(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"SS0Z!
5S<\"SS

"SSA !
0*3! 0*0! 0*+! "! !

<'$#!"'.>@:#X" SS)UZ!
_S6\6Y7

<64J\"SS
)*+! )*U! 2*3! "! 5GG!J[>#$(@.!)-F!

<@=@8&>'$!

5S<!4#I#$#(8#!"'.>@:#! 5S<\"4JF QQ!
3*C"SS0

X}C~Z
QQ! "! 5GG!J[>#$(@.!)-F!

<@=@8&>'$!

6%8&..@>'$!<.'8T!! F6E< ! QQ! )C! 03! ?`c! " SS0!m!0*0!"!

A__!6->=->!<.'8T! ElE\<_d )! 23i03 +3! ?`c! " SS0!m!0*0!"!

Input 

;(=->!`&:9!"'.>@:#! " ;` ! 3*U!"SS0 QQ! "SS0! "! !

;(=->!_'a!"'.>@:#! " ;_! KWS! QQ! 3*2!"SS0 "! !

Output 

6->=->!`&:9!"'.>@:#! " 6` ! " SSQ3*O QQ! "SS0! "!  

6->=->!_'a!"'.>@:#! " 6_ ! KWS! QQ! KWS!t3*O "!  

Schmitt-Trigger Input !XW'>#!)Z!

;(=->!`&:9!"'.>@:#! " ;` ! 3*P!"SS0 QQ! "SS0! "! !

;(=->!_'a!"'.>@:#! " ;_! KWS! QQ! 3*0!"SS0 "! !

;(=->!_#@T@:#!!

<-$$#(>!)!
;;` ! QQ! QQ! t2! ��5! XW'>#!2Z!

;(=->!_#@T@:#!!

<-$$#(>!2!
;;_! QQ! QQ! Q2! ��5! XW'>#!2Z!

6=#$@>&'(!<-$$#(>! ;6A4 ! 23! QQ! C3! B5! !

E.##=!?'G#! ;E_A! QQ! 023! QQ! ��5! XW'>#!2Z!

!

Note : 

)*!E&:(@.%!4Sk1!^4k1!<Ek1!4E1!4E7k!@$#!&(=->%!'I!E89B&>>Q>$&::#$*!!

2*!<@%#!2*!R!"SSA!m!"SS0!m!0*0"1!6%8&..@>'$!<.'8T!m!2C?`c1!E/%>#B!<.'8T!m!23i+3?`c1!
E'-$8#!m!U331!K@>#!m!OU31!"ElW<!m!OCi+C`c1!75m2C *�: !

!
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9. Package 

9-1 Pin Assignment 

�ä

RAiOTM

RA8875L3N

6E
<

\K
W

S
A

6E
<

\"
S

S
A

g; g6
6E

<
\"

S
S

6E
<

\K
W

S
^5

;7
k

;W
7k

4E
7k

7J
E

73
7J

E
7)

7J
E

72
"S

S
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^?

)
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2
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W
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64
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S E
F
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_
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;
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S
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<
E
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<
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;;<
53

;;<
5) A
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C )3 )C 23 2C
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"ElW<
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E<Ek
"SSA
KWS
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d;W3!]!KA;3
d;W)!]!KA;)
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d;W0!]!KA;0
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<Ek

4E
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SN3
SN)
SN2
KWS

<64J\"SS
"SSA

SN0
SNO
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!

Figure  9-1 : RA8875 Pin Assignment 

!
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9-2 Package Outline Dimensions 

!

Figure  9-2 : RA8875 Package Outline Dimensions 

!

9-3 Product Number 

79#! 8'B=.#>#! =$'G-8>! (-BH#$! 'I! 45UUPC! &%! n45UUPC_0Wo1! 45&6! &%! G#G&8@>#G! >'! #(D&$'(B#(>@.!
=$'>#8>&'(!@(G!W'a!45&6!9@%!@.$#@G/!%>@$>#G!>'!%-==./!8-%>'B#$%!a&>9!#(D&$'(B#(>@../!I$&#(G./!_#@G!
F$##!G#D&8#%!&(!'$G#$!>'!$#G-8#!'$!#.&B&(@>#!9@c@$G'-%!%-H%>@(8#%!8'(>@&(#G!a&>9&(!>9#!=@8T@:&(:*!
45&6!:-@$@(>##%!>9@>!&>%!=$'G-8>!8'(>#(>%!a&..!8'(I'$B!>'!>9#!.&B&>@>&'(!'I!J-$'=#@(!Y(&'(!B@>#$&@.%!
$#%>$&8>&'(%!R!
!

�„ ! 79#!4#%>$&8>&'(!'I!`@c@$G'-%!E-H%>@(8#%!S&$#8>&D#!4'`E!X2332]VC]J<Z!!
�„ ! 4#%>$&8>&'(!'(!A#$I.-'$''8>@(#!%-.I'(@>#%!AF6E!s!AF65!X233+])22]J<Z!!
�„ ! 4#:&%>$@>&'(1!JD@.-@>&'(1!5->9'$&%@>&'(!@(G!$#%>$&8>&'(!'I!<`#B&8@.%!4J5<`!X)V3P]233+Z!!

!
!
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Appendix A. Summary for GENITOPÕs Font Supported by RA8875 

Table A- 1 

�”�š Supported, �w�š Not supported 

GT21L16T1W supports font 
RA8875 

Supported Status 
Remarks 

)Cg)+!G'>%!KN)20OC!I'(>! �”! !

)Cg)+!G'>%!N;KC!H@%&8!I'(>! �”! !

)Cg)+!G'>%!,;E323U!H@%&8!I'(>! �”!

79#!45UUPC!8@(!('>!%-=='$>!>9#!=@$>&8-.@$!I'(>%!
a9&89!@$#!&..-%>$@>#G!&(!>9#!>@H.#!5Q21!8@-%#G!H/!
>9#! G#%&:(&(:! H-:! I$'B! KJW;76A1! H->! >9&%!
=$'H.#B! 8'-.G! H#! %'.D#G! >9$'-:9! >9#! %'I>a@$#!
B'G&I&8@>&'(!a9#(!(##G#G*!

)Cg)+!G'>%!Y(&8'G#!I'(>!X,@=@(#%#Z! �”! !

CgP!G'>%!5E<;;!I'(>! �w! !

PgU!G'>%!5E<;;!I'(>! �w! !

+g)2!G'>%!5E<;;!I'(>! �w! !

Ug)+!G'>%!5E<;;!I'(>! �”! !

Ug)+!G'>%!H'.G!5E<;;!I'(>! �”! !

)2!G'>%!5E<;;!I'(>!X5$&@.Z! �w! !

)+!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

Ug)+!G'>%!_@>&(!I'(>! �”! !

Ug)+!G'>%!K$##T!I'(>! �”! !

Ug)+!G'>%!</$&.!I'(>! �”! !

)2!G'>%!Y(&8'G#!I'(>!X_@>&(Z! �w! !

)2!G'>%!Y(&8'G#!I'(>!XK$##TZ! �w! !

)2!G'>%!Y(&8'G#!I'(>!X</$&.Z! �w! !

)+!G'>%!Y(&8'G#!I'(>!X_@>&(Z! �”! !

)+!G'>%!Y(&8'G#!I'(>!XK$##TZ! �”! !

)+!G'>%!Y(&8'G#!I'(>!X</$&.Z! �”! !

)2!G'>%!5$@H&@!I'(>! �w! !

)2!G'>%!5$@H&@!#[>#(G@H.#!I'(>! �w! !

)+!G'>%!5$@H&@!I'(>! �”! !

)+!G'>%!5$@H&@!#[>#(G@H.#!I'(>! �”! !

!

Table A- 2 �³: Font code for JIS0208 (RA8875 can not support) 

�¨ !
3)0C!

�	 !
3)+V!

�
 !
3)P3!

�" !
3)P0

�ï !
323+

�ð !
323P

�Å!
30PV

W�!
3O)0

W�!
3O)O!

Aõ�!
00OO!

JL!
0O0+!

�« !
0+0+!

�˜ !
0+U3!

:� !
0UOP

�É!
O30U

A¥!
O2OP

�`�!
O0OP

�g�!
OV0C

I1 !
OVOU!

�h !
OVOV!

�î !
OVPO!

�¥ !
C30+!

	¶ !
C3V0!

�Ü!
C)CV

�; !
C22V

>–!
COU0

Bi !
C++3

!Ð�!
CPC+


š !
CUOP!

!ì !
CUU)!


®!
CV+V!


é !
+202!

�, !
+U20!

%>!
+V)0

�� !
+V+2

�8 !
PV+P

�d !
U30C

�Ñ!
U)CP

�ú !
UO3+!

�!�!�!�±
UC30!

�- !
UC+C!

�	 !
UC+V!

�
 !
UCP3!

�" !
UCP0

�4 !
UCPV

! ! ! ! !
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Table A- 3 

GT30L24M1Z supports font 
RA8875 

Supported Status 
Remarks 

2Og2O!G'>%!KN)U303!H@%&8!I'(>! �”! !

)2g2O!G'>%!KN20)2!#[>#(%&'(!I'(>! �”! !

)2g2O!G'>%!5E<;;!I'(>! �”! !

2O!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

2O!G'>%!5E<;;!I'(>!!
X7&B#%!W#a!4'B@(Z! �”! !

!
!

Table A- 4 

GT30L32S4W supports font 
RA8875 

Supported Status 
Remarks 

))g)2!G'>%!KN20)2!H@%&8!I'(>! �w! !

)Cg)+!G'>%!KN20)2!H@%&8!I'(>! �”! !

2Og2O!G'>%!KN20)2!H@%&8!I'(>! �”! !

02g02!G'>%!KN20)2!H@%&8!I'(>! �”! !

+g)2!G'>%!KN20)2!#[>#(%&'(!I'(>! �w! !

Ug)+!G'>%!KN20)2!#[>#(%&'(!I'(>! �”! !

Ug)+!G'>%!KN20)2!%=#8&@.!I'(>! �”! !

)2g2O!G'>%!KN20)2!#[>#(%&'(!I'(>! �”! !

)+g02!G'>%!KN20)2!#[>#(%&'(!I'(>! �”! !

CgP!G'>%!5E<;;!I'(>! �w! !

PgU!G'>%!5E<;;!I'(>! �w! !

+g)2!G'>%!5E<;;!I'(>! �w! !

Ug)+!G'>%!5E<;;!I'(>! �”! !

)2g2O!G'>%!5E<;;!I'(>! �”! !

)+g02!G'>%!5E<;;!I'(>! �”! !

)2!G'>%!5E<;;!I'(>!X5$&@.Z! �w! !

)2!G'>%!5E<;;!I'(>!!
X7&B#%!W#a!4'B@(Z! �w! !

)+!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

)+!G'>%!5E<;;!I'(>!
!X7&B#%!W#a!4'B@(Z! �”! !

2O!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

2O!G'>%!5E<;;!I'(>!!
X7&B#%!W#a!4'B@(Z! �”! !

02!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

02!G'>%!5E<;;!I'(>!!
X7&B#%!W#a!4'B@(Z! �”! !

!
!
!
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Table A- 5 

GT30L16U2W supports font 
RA8875 

Supported Status 
Remarks 

))g)2!G'>%!Y(&8'G#!I'(>! �w! !

)Cg)+!G'>%!Y(&8'G#!I'(>! �”! !

Ug)+!G'>%!E=#8&@.!I'(>! �”! !

CgP!G'>%!5E<;;!I'(>! �w! !

PgU!G'>%!5E<;;!I'(>! �w! !

+g)2!G'>%!5E<;;!I'(>! �w! !

Ug)+!G'>%!5E<;;!I'(>! �”! !

)2!G'>%!5E<;;!I'(>!X5$&@.Z! �w! !

)2!G'>%!5E<;;!I'(>!!
X7&B#%!W#a!4'B@(Z! �w! !

)+!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

)+!G'>%!5E<;;!I'(>!
!X7&B#%!W#a!4'B@(Z! �”! !

Ug)+!G'>%!_@>&(!I'(>! �”! !

Ug)+!G'>%!K$##T!I'(>! �”! !

Ug)+!G'>%!</$&.!I'(>! �”! !

)2!G'>%!_@>&(!I'(>!X5$&@.Z! �w! !

)2!G'>%!K$##T!I'(>!X5$&@.Z! �w! !

)2!G'>%!</$&.!I'(>!X5$&@.Z! �w! !

)2!G'>%!5$@H&@!I'(>!X5$&@.Z! �w! !

)2!G'>%!5$@H&@!#[>#(G@H.#!I'(>!
X5$&@.Z! �w! !

)+!G'>%!_@>&(!I'(>!X5$&@.Z! �”! !

)+!G'>%!K$##T!I'(>!X5$&@.Z! �”! !

)+!G'>%!</$&.!I'(>!X5$&@.Z! �”! !

)+!G'>%!5$@H&@!I'(>!X5$&@.Z! �”! !

)+!G'>%!5$@H&@!#[>#(G@H.#!I'(>!
X5$&@.Z! �”! !

!
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Table A- 6 

GT30L24T3Y supports font 
RA8875 

Supported Status 
Remarks 

))g)2!G'>%!KN20)2!H@%&8!I'(>! �w! !

)Cg)+!G'>%!KN20)2!H@%&8!I'(>! �”! !

2Og2O!G'>%!KN20)2!H@%&8!I'(>! �”! !

))g)2!G'>%!KN)20OC!H@%&8!I'(>! �w! !

)Cg)+!G'>%!KN)20OC!H@%&8!I'(>! �”! !

2Og2O!G'>%!KN)20OC!H@%&8!I'(>! �”! !

))g)2!G'>%!N;KC!H@%&8!I'(>! �w! !

)Cg)+!G'>%!N;KC!H@%&8!I'(>! �”! !

2Og2O!G'>%!N;KC!H@%&8!I'(>! �”! !

))g)2!G'>%!Y(&8'G#!I'(>! �w! !

)Cg)+!G'>%!Y(&8'G#!I'(>! �”! !

2Og2O!G'>%!Y(&8'G#!I'(>! �”! !

CgP!G'>%!5E<;;!I'(>! �w! !

PgU!G'>%!5E<;;!I'(>! �w! !

+g)2!G'>%!5E<;;!I'(>! �w! !

Ug)+!G'>%!5E<;;!I'(>! �”! !

)2!G'>%!5E<;;!I'(>!X5$&@.Z! �w! !

)+!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

2O!G'>%!5E<;;!I'(>!X5$&@.Z! �”! !

!
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