
!"##$%&'(&!$)*+,!&*%#-./+-*$%#

!"#$%&'($)*

+,-.&/01-&2$-34$56&'37-38-93:'%69-'7)&5/%&'37),

• ! ;<=-;>?"1&$@
• ! ;<=-?"1&$@>-;
• ! ;<=-?"1&$@>-A06&6
• ! !B=-;>?"1&$@
• ! !B=-?"1&$@>-;
• ! !B=-?"1&$@>-A06&6
• ! CB=-;>?"1&$@
• ! CB=-?"1&$@>-;
• ! CB=-?"1&$@>-A06&6
• ! D=B-;
• ! DE=-;
• ! B=-;
• ! B=D-;
• ! BB-;
• ! BBD-;
• ! .F;E-;

G,-H)$-38-I37'&35-8/7%&'37-%699,

J2$-93:'%69-'7)&5/%&'37)>-;<=>-!B=-670-CB=-6993K-0$)&'76&'37-&3-"$-&2$-;%%/I/96&35-35
0'5$%&-"1&$,-;99-38-&2$I-4$5835I-93:'%69-8/7%&'37-/)'7:-"'&K')$-"$&K$$7-)3/5%$-670
0$)&'76&'37,

,%!&,0123456
,%!&1234560&,
,%!&1234560&78949

!"#$%&'(

+,-=3:'%6991-;<L-&2$-;%%/I/96&35-K'&2-I$I351-93%6&'37-MNO,-J2$-5$)/9&-')-496%$0-'7
&2$-;%%/I/96&35,

;<=-;>-MNO

J2$-0'5$%&-"1&$-%67-"$-671-93%6&'37)-38-&2$-37-%2'4-B;P>-)3-'&-%67-"$-BQRBS-35-671
)4$%'69-8/7%&'37-5$:')&$5)>-$,:,-E+>-EG>-EM,

G,-=3:'%6991-;<L-&2$-I$I351-93%6&'37-MNO-K'&2-&2$-;%%/I/96&35,-J2$-5$)/9&-')-496%$0
'7-I$I351-93%6&'37-MNO,



;<=-MNO>-;

M,-=3:'%6991-;<L-&2$-I$I351-93%6&'37-MNO-K'&2-TR"'&-'II$0'6&$-(69/$,-J2$-5$)/9&-')
496%$0-'7-I$I351-93%6&'37-MNO,

;<=-MNO>AQQQQQQQ+U

F$-%67-/)$-93:'%69-;<L-835-"'&-&$)&,-./443)$-K$-K67&-&3-V73K-&2$-)4$%'8'$0-"'&-'7-&2$
;%%/I/96&35-&26&-K6)-WQX-35-W+X,-F$-%67-26($-P;.Y-"1&$-26('7:-"'&-43)'&'37-&3-"$
&$)&$0-')-W+X,

F$-26($-)$$7-&2$-$Z6I49$-38-)$70'7:-;.D[[-9$&&$5-&3-&$5I'769-/)'7:-D!HJ-)/"53/&'7$,

D!HJ* \<U-J[>]
D=B-J[
P!^-.UH_>;
B`J

J2$-)/"53/&'7$-%2$%V)-J[-"'&-K2$&2$5-37$-35-a$53b-J2$-J[-"'&-')-J567)I'&-[7&$55/4&-896:,-[&
K'99-"$-W+X-K2$7-2650K65$-"/88$5-')-$I4&1-670-5$601-&3-6%%$4&-7$K-06&6,-J2$-J[-"'&-')-"'&
+-'7-.D!<-5$:')&$5,

SM0 SM1 SM2 REN TB8 RB8 TI RI

LSBMSB

SCON: Serial Control Register

<3K-2$5$-')-&2$-7$K-($5)'37-38-D!HJ-/)'7:-"'&-&$)&,

P;.Y+* `cH-QQQQQQ+QU
P;.YG* `cH-++++++Q+U

PdeD!HJ* P!^-;>.D!<
;<=-;>-AP;.Y+ f-&$)&-"'&-+-"1-;<L'7:-K'&2-+
\g-----PdeD!HJ f-#/I4-"6%V-'8-J[hQ
;<=-.D!<>AP;.YG-f-%9$65-J[-"'&-"1-;<L'7:-K'&2-Q
P!^-.UH_>U f-K5'&$-U-&3-.D!<
B`J

F$-)$$-&26&-P;.Y+-26)-"'&-+-')-93:'%-W+X>-&2$-5$)&-65$-WQX,-J2$-5$)/9&-'7-;-68&$5-;<L-K'99
688$%&-&3-\g-'7)&5/%&'37,-[8-;-$i/69-Q>-&2$7-&2$-DEH-K'99-#/I4-"6%V-&3-PdeD!HJ,-[8-;-')
73&-$i/69-Q>-&2$7-DEH-K'99-%37&'7/$-7$Z&-'7)&5/%&'37,



P;.YG-')-/)$0-&3-D=`;B-6-)4$%'8'$0-"'&-K'&23/&-0')&/5")-&3-&2$-5$)&,-J2$-"'&-&3-"$
%9$65$0-'7-&2$-I6)V-"1&$-I/)&-"$-WQX,-F$-)$$-&26&-&2$-P;.YG-')-++++-++Q+U,

":".+*#"&';<(

+,! F5'&$-6-453:56I-&26&-/)$)-PdeD!HJ-&3-45'7&-jkl-+GT-&'I$),
G,! F5'&$-6-453:56I-&26&-%9$65-"'&-Q-670-"'&-S-38-$Z&$5769-B;P-853I-6005$))-mQQQOR
m+QQO,-n/)$-93:'%69-;<L-K'&2-P;.Y-"1&$-26('7:-"'&-43)'&'37-&3-"$-%9$65$0-')-WQXo

J2$-I$&230-38-/)'7:-93:'%69-;<L-'7)&5/%&'37-835-"'&-&$)&'7:-nK'&2-W+Xo-670-835-%9$65'7:-"'&
nK'&2-WQXo-')-:$7$5'%-&339,

F$-%67-64491-'&-835-2':2R9$($9-967:/6:$-453:56II'7:,-.$$-$Z6I49$-"$93K,

A0$8'7$-P;.Y-QZQp qq-EM,G-"'&-43)'&'37

I6'7n-o
r

K2'9$n+o
r
K2'9$nnEMsP;.Yo-th-Qo
E+-h-QZTQf qq-&/57-=`L-388
E+-h-uQZTQf---qq-&/57-=`L-37
v

v

J2$-$Z6I49$-K6)-K5'&&$7-'7-%-967:/6:$,-J2$-453:56I-&$)&)-EM,G-"1-;<L'7:-EM-670-QZQp,
[8-EM,G-')-W+X-&2$7-435&-E+-K'99-"$-K5'&&$7-K'&2-QZTQ,-[8-EM,G-')-WQX-&2$7-E+-K'99-"$-;<L$0
K'&2-%3I49$I$7&-38-QZTQ>-I6V'7:-=`L-37,

$.!&,0123456
$.!&1234560&,
$.!&1234560&78949

$.!&'7)&5/%&'37-4$5835I)-93:'%69R!B-34$56&'37-"$&K$$7-)3/5%$-670-0$)&'76&'37,-J2$
5$)/9&-')-)&35$0-'7-0$)&'76&'37-"1&$,

!"#$%&'(

+,! =3:'%6991-!B-&2$-;%%/I/96&35-K'&2-I$I351-93%6&'37-pQO,

!B=-;>-pQO

G,! =3:'%6991-!B-&2$-I$I351-93%6&'37-pQO-K'&2-;%%/I/96&35,

!B=-pQO>-;



M,! =3:'%6991-!B-&2$-I$I351-93%6&'37-pQO-K'&2-TR"'&-'II$0'6&$-(69/$,

!B=-pQO>-AQQQQQQQ+U

F$-%67-/)$-!B=-'7)&5/%&'37-&3-I6V$-6-)4$%'8'$0-"'&-&3-"$-W+X-"1-!5'7:-'&-K'&2-P;.Y
"1&$,

J3-)$&-"'&-Q-38-$Z&$5769-B;P-6005$))-mQQQO-&3-W+X>

P;.YM* `cH-QQQQQQQ+U

P!^-LEJB>AmQQQO
P!^C-;>wLEJB
!B=-;>AP;.YM
P!^C-wLEJB>;

":".+*#"&';=(

+,! F5'&$-6-453:56I-&26&-)$&)-93K-7'""9$-38-$Z&$5769-I$I351-853I-mQQQO-&3-m+QQO,

:.!&,0123456
:.!&1234560&,
:.!&1234560&78949

CB=-'7)&5/%&'37-4$5835I)-93:'%69-`Z%9/)'($-!B-"$&K$$7-)3/5%$-670-0$)&'76&'37,-J2$
5$)/9&-')-)&35$0-'7-0$)&'76&'37-"1&$,

!"#$%&'(

p,! =3:'%6991-`CR!B-&2$-;%%/I/96&35-K'&2-I$I351-93%6&'37-pQO,

CB=-;>-pQO

N,! =3:'%6991-`CR!B-&2$-I$I351-93%6&'37-pQO-K'&2-;%%/I/96&35,

CB=-pQO>-;

x,! =3:'%6991-`CR!B-&2$-I$I351-93%6&'37-pQO-K'&2-TR"'&-'II$0'6&$-(69/$,

CB=-pQO>-AQQQQQQQ+U

F$-%67-/)$-CB=-&3-&3::9$-)4$%'8'$0-"'&-K'&2-93:'%-W+X,-.$$-$Z6I49$-"$93K>

P;.Y* `cH-TQO f-835-E+,S-&3::9$,



P!^-E+>-TQO
J!yy=`* CB=-E+>AP;.Y

\PE-J!yy=`

;73&2$5-/)$8/9-38-/)'7:-`Z%9/)'($-!B-')-06&6-$7%514&'37-670-0$%514&'37,

":".+*#"&';>(

+,-J$)&-453:56I-"$93K-K'&2-%3II670-#/I4,-F26&-')-&2$-%30$-&26&-45'7&)-37-)%5$$7b

]I30N+
]'7%9/0$nI146/9IG,$i/o

--------%)$:-6&-TQQQ2
#I4-I6'7

35:-T+QQ2

I6'7*---I3(-5S>AT
I3(-04&5>AI1%30$

9334* I3(Z-6>w04&5
%699-%3/&
'7%-04&5
0#7a-5S>9334
#I4-I37'&35

I1%30$*--0"-zQ+GMpNxmz-f-TR"1&$-%30$

-------$70

G,! F$-K'99-$7%514&-&2$-%30$-K'&2-3/5-V$1,-./443)$-K$-26($-V$1-"1&$-$i/69)-mmO,

]I30N+
]'7%9/0$nI146/9IG,$i/o

--------%)$:-6&-TQQQ2
#I4-I6'7

35:-T+QQ2

I6'7*---I3(-5S>AT
I3(-04&5>AI1%30$

9334* I3(Z-6>w04&5



?@A&907BBC
%699-%3/&
'7%-04&5
0#7a-5S>9334
#I4-I37'&35

I1%30$*--0"-zQ+GMpNxmz-f-TR"1&$-%30$

-------$70

U$835$-)$70'7:-"1&$-&3-&$5I'769-&2$-453:56I-`CR!B-'&-K'&2-mmO,

M,! F26&-')-&2$-%30$-&26&-45'7&)-37-)%5$$7-73Kb-L3$)-'&-&2$-)6I$-6)-45$('3/)-37$b

<3K-9$&-%2$%V-K26&-')-&2$-"1&$-)&5$6I-68&$5-$7%514&'37-K'&2-mmOb

]I30N+
]'7%9/0$nI146/9IG,$i/o

--------%)$:-6&-TQQQ2
#I4-I6'7

35:-T+QQ2

I6'7*---I3(-5S>AT
I3(-04&5>AI1%30$

9334* I3(Z-6>w04&5
?@A&907BBC
D9AA&EC5?
FGH&907I&J
D9AA&DGK4
'7%-04&5
0#7a-5S>9334
#I4-I37'&35

I1%30$*--0"-zQ+GMpNxmz-f-TR"1&$-%30$

-------$70

p,! F26&-')-&2$-O`C-%30$-&26&-45'7&)-37-)%5$$7-73Kb
N,! d3/-%67-%267:$-&2$-V$1-&3-671-(69/$)>-9$&X)-&51-670-)$$-K26&-K'99-2644$7b

O$5$-')-&2$-67)K$5-K'&2-mmO-V$1>-;m-;T-;U-;;-;L-;D-;_-;Q,



<3K-3/5-%30$-K6)-$7%514&$0-K'&2-3/5-V$1-mmO,-J3-0$%514&-'&>-K$-%67-/)$-3/5-V$1-mmO
`CR!B-'&,

x,! -F5'&$-6-453:56I-&26&-0$%514&)-&2$-%30$-;m-;T-;U-;;-;L-;D-;_-;Q,-B$I$I"$5
3/5-V$1-')-mmO,-E5'7&-&2$-35':'769-%30$-"6%V-37-)%5$$7,

J3-I6V$-'&-%3I49'%6&$>-&2$-V$1-%67-&2$7-"$-6-)&5$6I-38-"1&$-)$i/$7%$,

+!.&,
+L!&,

D=B-;-%9$65)-&2$-;%%/I/96&35>-699-"'&)-)$&-&3-Q,
DE=-;-93:'%6991-%3I49$I$7&)-$6%2-"'&-38-&2$-;%%/I/96&35,

.!&,

.!+&,

..&,

..+&,

B=-;-53&6&$)-$':2&-"'&)-'7-&2$-;%%/I/96&35-37$-"'&-&3-9$8&,-B=D-;-53&6&$)-$':2&-"'&)-670
%6551-896:-37$-"'&-&3-9$8&,-.'I'96591-835-BB-;-670-BBD-;>-"/&-'&-53&6&$)-37$-"'&-&3-5':2&,
.$$-"$93K,

0 1 1 0 1 0 1 1

LSBMSB

RL A

1 0 1 1 0 1 1 0

LSBMSB

RLC ACY

1

1 0 1 1 0 1 1 0

LSBMSB

RR A



1 0 1 1 0 1 1 0

LSBMSB

RRC ACY

1

#M,L&,

.F;E-;-'7&$5%267:$)-&2$-93K-670-2':2-350$5-7'""9$),-J2$-)6I$-6)-53&6&'37-34$56&'37
K'&2-pR"'&-53&6&$,

1 0 1 1 0 1 1 0

LSBMSB

SWAP A (4-bit rotation)

":".+*#"&';'(

+,-`0'&-670-&$)&-&2$-453:56I-K'&2-)'7:9$-)&$4>-67)K$5-&2$-83993K'7:-i/$)&'37),

%)$:-6&-TQQQ2
#I4-I6'7

35:-T+QQ2

I6'7*---I3(-6>AQ;;2
59--6 f-;-h-b
%95-% f-%6551-896:-h-b
59%-6 f-;-h-b

55-6 f-;-h-b
)$&"-% f-%6551-h-b
55%-6 f-;-h-b
)K64-6 f-;-h-b

------------$70

G,-F5'&$-6-453:56I-&26&-)K64)-7'""9$-38-$Z&$5769-I$I351-853I-6005$))-mQQQORm+QQO,


