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$$! @7> %26%785$A%> B?3%647I $@%57%I @25$%57%53$A%TD0 %EU3$6$%C"K6%25%?"A%5"V$%"6
> B?3%"6%"%8$I %> 24426$?7AC6%57%I @25$%$"?3%MK5$]%MB5%25%?"A%M$%@$"C%̀B65%"6%8"65%"6
TD0 N%aB5%A$I %5$?3A747#2$6%53"5%"@$%A7I %?7> 2A#%7A%42A$%637@5$A%53$%I @25$%52> $6
MK%7@C$@6%78%> "#A25BC$NH



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

1234 %5362%$"278$2%93#3: ; 8! %$<! $28$=>$?%@32%$<"4 ! 7$%=3A$%A; $%/ BCDEF%/ BCDGF
"=H%/ BCD: %2- 4- ': 37%$43: $?%D; $%2$#8IA$2I%7"J$7$H%DCKLEF%DCKLGF%"=H%DCKL: %"2$
A; $%>322$I ! 3=H8=#%2- 4- '2%: 3&4%61': 37%$43: $F%M; 8>; F%536%M877%2$>"77F%H$A$24 8=$
M; $A; $2%"%! 8=%8I%"=%36A! 6A%32%"=%8=! 6A?%NK%I6! ! 3I$%A; "A%ODCKLP%IA"=HI%132%OA28Q
IA"A$P?R%D; $%I$>3=H%A5! $%31%2$#8IA$2F%2$1$22$H%A3%8=%A; $%18#62$%"I%7313: - .'9; : 96$3
: 37%$43: $%"2$%$<"4 ! 7$I%31%: - 126< '- &&3$$'< 3< 6: #%NCE0 R%A; "A%>"=%J$%6I$H%132
A$4 ! 32"25%H"A"%IA32"#$?



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

: " 3'! 08 ) ; , <=; '01$4>?&4%61'@34'- 12'A$$3B C.#'5- 17?- 73'D 13B 61%&$

1 23$%$4$56%) %37839%3637$:%;<$%= >358382;5877$5%? >77%$@$3A;$%"%2$? %%1$4>?&4%61B%C<$
/ DE%&FGH. F%= >358382;5877$5%>2: ;5A3;>82:%382:>: ;%8I%&) JK>;%E6>2$B%C<$5$%"5$%"K8A;



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! ! ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

) 1%2$! "3"4$%562437845962%4: "4%4: 52%! "34587;"3%< 5839896439;;$3%72$2=

>: $%&) %?54%@93A2B%@: 58: %"3$%29< $45< $2%3$C$33$A%49%"2%D< "8: 56$%89A$EB%#$6$3";;F
8962524%9C%"6%G/ HGI J%! "34B%@: 58: %2! $85C5$2%@: 58: %4F! $%9C%56243784596%54%52B%"6A
96$%93%4@9%G/ JKL MI 2B%@: 58: %! 39N5A$2%2! $85C58%56C93< "4596%49%?$%72$A%56%4: $
56243784596=

O4%@97;A%?$%4$A5972%"6A%C99;52: %49%! 39#3"< %A53$84;F%56%< "8: 56$%;"6#7"#$B%O624$"A
@$%@5;;%3$;F%96%"%89< ! 74$3P?"2$A%- $$3: ; .3<%4: "4%@5;;%"749< "458";;F%43"62;"4$%973
- $$3: ; .#'.- 17=- 73': 13: 61%&$'5649%: - &" %13'.- 17=- 73%"6A%4: $6%"749< "458";;F
A9@6;9"A%4: $%< "8: 56$%89A$%5649%4: $%/ OHQ2%JJ/ KG0 =

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

>9%#5N$%F97%"6%5A$"%9C%@: "4%4: $2$%562437845962%"3$%;5R$B%"%C$@%3$! 3$2$64"45N$
$S"< ! ;$2%"3$%2: 9@6%?$;9@=%L %89< ! ;$4$%;52456#%52%27< < "35T$A%56%4: $%"! ! $6A5S%"4
4: $%$6A%9C%4: 52%A987< $64%$6454;$A%! " # # $%&'( )'* +, '- . / 01. '+234%" 546( 2'! 74'$28
9%6$2:3'; 27# ( 2653=(

>" 3'?$46<3'- &&=: =.- 46<@'%1$4<=&4%61A%>: $%8964$642%9C%4: $%"887< 7;"493%"3$%;9"A$A
5649%3$#524$3%@54: %"6%"AA3$22%DCE=%U>: $%N";7$%9C%4: $%"887< 7;"493%3$< "562
768: "6#$A=V%W568$%4: $3$%"3$%+X) %! 9225?;$%3$#524$3%"AA3$22$2%56%4: $%/ OH&YZX. Y%54
4"R$2%"%, P?54%67< ?$3%49%2! $85CF%4: $%"AA3$22=%>: $%. %;$"24%25#65C58"64%?542%9C%4: $
"AA3$22%"3$%$689A$A%56%4: $%56243784596%542$;C%@: 5;$%4: $%4@9%< 924%25#65C58"64%?542%"3$
A$4$3< 56$A%?F%4: $%8964$642%9C%?542%1%"6A%Y%9C%4: $%24"472%3$#524$3=

$4- 4=$'B.- 7$'- BB3&432C%%[

- $$3: ; .#'.- 17=- 73': 13: 61%&C%! " #$%&' %@: $3$%DSE%52%4: $%. %D;9@
93A$3E%?542%9C%4: $%3$#524$3%"AA3$22

0 0 0 0 0 0 1 f f f f f f f

opcode
register address


(bits 0-6)

operand

14 bits

8 .3- <'- '; %4'%1'- '9- <4%&=.- <'<37%$43<A%<4: %?54%9C%3$#524$3%)%52%8;$"3$A%U< "A$%$\ 7";%49
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
(%>: $%"22$< ?;$3%@"2%A$N$;9! $A%?F%] 35"6%W5;N$3< "6B%"4%4: $%0 O>%0 $A5"%̂"?=



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

1*23

0 1 0 0 b b b f f f f f f f

opcode

register address

operands

bit-number

clear bit b of file f

- $$3: ; .#'.- 17<- 73': 13: 61%&=%! " #$%&" &' (

>34'- '; %4'%1'- '9- ?4%&<.- ?'?37%$43?@%! 45%674%89%:$#7;4$:%"%7;%<=$":$>%?@">$%$AB"=%48%1*23

0 1 0 1 b b b f f f f f f f

opcode

register address

operands

bit-number

set bit b of file f

- $$3: ; .#'.- 17<- 73': 13: 61%&=%C6;$4%6%9D

A3&?3: 314+'$B%9'%C'D3?6%E%>$<:$@$F4%45$%<8F4$F4;%89%:$#7;4$:%9%"F>%;48:$%45$%:$;B=4
7F%:$#7;4$:%"G%H9%45$%:$;B=4%7;%I $:8J%;K7! %45$%F$L4%7F;4:B<478FG

$4- 4<$'C.- 7$'- CC3&432=%F8F$

- $$3: ; .#'.- 17<- 73': 13: 61%&=%! " #$%&' ( )

56- 2'- &&<: <.- 46?'E%4" '1<: ; 3?%E%M5$%FB@6$:%#%7;%=8">$>%7F48%45$%"<<B@B="48:G

$4- 4<$'C.- 7$'- CC3&432=%F8F$

- $$3: ; .#'.- 17<- 73': 13: 61%&=%! * " +, ' - )

FG&.<$%H3'6?%E%674N7;$%1L8:2%45$%"<<B@B="48:%N745%:$#7;4$:%"J%;48:7F#%45$%:$;B=4%7F
45$%"<<B@B="48:

$4- 4<$'C.- 7$'- CC3&432=%OJ%P

- $$3: ; .#'.- 17<- 73': 13: 61%&=%! - . / ' ( )

I 22'- '1<: ; 3?%E%">>%45$%<8F4$F4;%89%"%48%45$%"<<B@B="48:J%;48:7F#%45$%:$;B=4%7F%45$



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

"1123 24"567

$4- 4: $';.- 7$'- ;;3&432<%89%:

- $$3= >.#'.- 17: - 73'= 13= 61%&<%! " ##$%&'

? 1&612%4%61- .'>@- 1&" '%;%! " " #$%%%<=%"%>23 ?$7%7">#<>#%@763 %*%56%A&, &B%CD$%E"42$
6@%&" " #$%%%<=%46"F$F%<>56%5D$%G! 76#7"3 %162>5$7H%=6%5D"5%5D$%>$I 5%<>=57215<6>
$I $125$F%<=%5D$%6>$%461"5$F%"5%! 76#7"3 %3 $3 67J%461"5<6>%&" " #$%%B

$4- 4: $';.- 7$'- ;;3&432<%89%:

- $$3= >.#'.- 17: - 73'= 13= 61%&<'! ( ) " %" ##) * ++'



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

: 3..6'; 6<.2='>? $$3@A.#'5- 17B- 73C

2-PORTA0
3-PORTA1

1-CLR

4-PORTA2
5-PORTA3
6-PORTA4
7-PORTA5
8-GROUND
9-CLK
10-CLK
11-PORTC0
12-PORTC1
13-PORTC2
14-PORTC3 PORTC4-15

PORTC5-16

GROUND-19
+5V-20

PORTB0-21
PORTB1-22
PORTB2-23
PORTB3-24




PORTB4-25
PORTB5-26
PORTB6-27
PORTB7-28+5V

+5V

10k

+5V

20 MHz resonator

red/green indicator LED

Start/Stop Button

330

LogoChip Hardware

1

2 3

To PC's Serial Port







PORTC7/RX-18
PORTC6/TX-17

+5V

1k

5- A'DE3<&%$3F'G- H3'&614<6.'6I'4" 3'%12%&- 46<'5DJ =

12$%3+%"45%3) %! 647%8 97:%;6<7:%=$%>?4;6#9<$5%"7%"4%?9:! 9:7%"45%:2$%@"A9$%?;%:2$
?9:! 9:%7$:%BCDBE%C4%:267%$F"8 ! A$G%"7%64%H?#?326! %H?#?G%I $%97$%7?8 $%>?47:"4:
5$;646:6?47%:?%8 "J$%:2$%>?5$%8 9>2%8 ?<$%<$"5"=A$-

! " #$%&' %&( &) %' * +
! " #$%&' , ( $- . ' / +' ! " #$%&' , ( $- 0' 1+

! " #$%&' 2#3&" ' 4+

! , %5&' , ( $- 6' %&( &) %+ 7' %5&' , 8&' / ' #9' &05' : ; <; =:
35>8%&53

! , " . 3' , ( $- 0' %&( &) %+ 7' " . 5( 3' , 8&' 1' #9' &05' : ; <; =:
35>8%&53
7%#' &0( &' 35>8%&53' , ( $- ' ?6' 8%
%5. 5" &5@



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

! " #$%&' &( ) %* #+ , &* - %. &/ ' &0. * ) &1. &) - * ( - *
! " #$%&2&( ) %* #+ , &* - %. &/ 2&0. * ) &1. &) - * ( - *
! " #$%&" 1. 34&5* 1* - 5+ , #$61%&" 0* &7&) 8&* 96&: ; <; =:

%6>05* 6%&, 5) &* 91* &" 1. 3&?@&05
56$6#* 6A

#) . * 0. - 6
! " 56* &' &( ) %* #+& , 56* &#'
! " #$%&2&( ) %* #+ , #$61%&#2

* ) &* - %. &) . &* 96&BCD
! " %1&#) . * 0. - 6+ , &( - * &E) - %&( %) >%1F&0. &1&$) ) (

* ) &366( &0* &8%) F&%- . . 0. >&) 88
0. * ) &) " $0G0) .

! ""#$ %&'( ) *+( , *&- +, '( ) *. - / 0*10- ) 0+$ *'( 2- *23#*4- ) - 5 3'1

1 $2$34%567 %869%: "; %94$%8692%<6#6=5>! %?6%29; %"44$@AB8%B"; #9"#$%! 26#2"@4C

! !D"E$%8692%"44$@AB8%B"; #9"#$%! 26#2"@%"4%"%?$F?%G>B$%>; %?5$%G6BH$2%; "@$H%I 0

! !J ! $; %9! %?5$%KD0 L<J KMNOC@7 ( %! 26#2"@



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

! !12! $%34$%5"6 $%78%34$%3$93%8:;$%34"3%<753":5=%27>?%"==$6 @;2%;"5#>"#$%! ?7#?"6
:5%34$%=6 ";;%3$93%@79%:5%34$%;7A$?%;$83%4"5B%<7?5$?%78%34$%=<?$$5C

! !D;:<E%75%34$%F"==$6 @;$%8:;$5"6 $G%@>3375%37%<75H$?3%27>?%! ?7#?"6 %:537
6 "<4:5$%;"5#>"#$C%I8%$??7?%6 $=="#$=%"! ! $"?%:5%34$%6 ":5%3$93%@79J%8:9%27>?
! ?7#?"6 %@$87?$%! ?7<$$B:5#C

! !K$;$<3%34$%/ ID&LMN. L%<4:!

! !1>?5%75%34$%! 7A$?%=A:3<4%A4:;$%47;B:5#%B7A5%34$%O7#7D4:! P=%=3"?3'=37!
@>3375C%14:=%! ;"<$=%34$%O7#7D4:! %:5%F@773=3?"! %6 7B$G%=7%34"3%:3%<"5%"<<$! 3
"%5$A%"==$6 @;2%;"5#>"#$%! ?7#?"6 %Q7H$?A?:3:5#%34$%O7#7%H:?3>";%6 "<4:5$
:5%34$%! ?7<$==RC

! !D;:<E%75%34$%F;7"BS"=6 G%@>3375%37%B7A5;7"B%27>?%! ?7#?"6 C

! !1>?5%34$%! 7A$?%=A:3<4%788J%"5B%A":3%"%=$<75BC

! !1>?5:5#%34$%! 7A$?%=A:3<4%@"<E%75%=47>;B%=3"?3%27>?%"==$6 @;2%;"5#>"#$
! ?7#?"6 %?>55:5#

5- : '; <3=&%$3>'8 - 1'#6?='@- A3'#6?='5; B'&" - 173'&6.6=C

QT73$-%I8%"3%=76 $%! 7:53%27>%A"53%37%<4"5#$%27>?%4"?BA"?$%@"<E%:537%"%O7#7D4:! J
27>P;;%5$$B%37%?$:5=3";;%34$%O7#7%H:?3>";%6 "<4:5$J%A4:<4%:=%=:6 ! ;2%"%! "?3:<>;"?
"==$6 @;2%;"5#>"#$%! ?7#?"6 %34"3%?$=:B$=%:5%34$%8:;$%5"6 $B%! " #$%#&' %( ) * +, %*
U7>%;7"B%34:=%"==$6 @;2%! ?7#?"6 %V>=3%"=%27>%A7>;B%"52%734$?J%87;;7A:5#%34$
! ?7<$B>?$=%B$=<?:@$B%"@7H$CR



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

: 3#'023- $'%1'; $$3< =.#'5- 17>- 73

! " #$%" &'( ) *+,- $%. ) / " $01,0#*&$0. &'%( ,'( ,- 23 ,0**)4 #15,10( 6" 06)
1 %2$34%! 56 $3789%:; $"%<="<%:>%=:#=9:#=<$; %:?%@5#5A=:! %@5#5%:>%<=$%?5<:5?%57
9?6&32>?- .'- =$4?- &4%61B%6 =:C=%:>%4$<%"?5<=$3%$D"E! 9$%57%"F><3"C<:5?%<="<%6 $%="2$
$?C58?<$3$; %:?%583%<3"2$9>G%H=$%6 "4%! 35C$; 83"9%"F><3"C<:5?%:>%:E! 9$E$?<$; %:?
">>$EF94%9"?#8"#$%:>%I 8:<$%C98E>4%C5E! "3$; %<5%@5#5G%H=$%/ JA%:?><38C<:5?%>$<
C5?<":?>%<6 5%C3:<:C"9%:?><38C<:5?>%753%:E! 9$E$?<:?#%! 35C$; 83$>-

! " #$%&' ' $( ##) %K%@?- 1&" '46'$>=?6>4%13G%H=:>%:?><38C<:5?%7:3><
L! 8>=$>%<=$%3$<83?%"; ; 3$>>%5?<5%<=$%"; ; 3$>>%><"CMNB%<=$?%! 35#3"E
$D$C8<:5?%F3"?C=$>%<5%E$E534%95C"<:5?%! " " #$%%G

! $* #) %K%A34>?1'B?6< '$>=?6>4%13G%L/ 5! >%<=$%"; ; 3$>>%><"CMN%"?;
! 9"C$>%<=$%3$>89<%:?%<=$%! 35#3"E%C58?<$3B%C"8>:?#%! 35#3"E%$D$C8<:5?%<5
F3"?C=%F"CM%<5%<=$%9:?$%759956 :?#%<=$%! 35C$; 83$%C"99G

H=:>%>C=$E$%"9956 >%! 35C$; 83$>%<5%F$%C"99$; %735E%6 :<=:?%! 35C$; 83$>%"?; %$?"F9$>
<=$%! 35#3"EE$3%<5%; $7:?$%! 35C$; 83$>%E"; $%58<%57%<=$%/ JA%:?><38C<:5?%>$<G%! "#$
%#&&#' ()*$+(&, *&-. (/ 0&&1$2(1&(3 14+4567(8$9#(*(/ ' 89#+0' #(1. (%014&:(1&(9*$(&, #$(%#(0.#+
1$(&, #(98$.&' 09&18$(8;(*$(#"#$(<, 12, #' (4#"#4=(/ ' 89#+0' #:(*448>1$2(&, #
/ ' 82' *3 3 #' (&8(9' #*&#(#"#' (3 8' #(/ 8>#' ;04(%014+1$2(%489?.@(J?%! 3"C<:C$%5?$>%"F:9:<4
<5%F8:9; %E53$%C5E! 9:C"<$; %! 35C$; 83$>%58<%57%>:E! 9$3%5?$>%:>%9:E:<$; %F4%<=$%L; $! <=
57%<=$%><"CMNB%6 =:C=%:>%LO%9$2$9>%; $$! N%:?%<=$%C">$%57%<=$%/ JAG

27888&9)( 888*&0&)4 )( &*
H5%>$$%=56 %! 35C$; 83$>%6 53MB%9$<P>%C5?>:; $3%<=$%>! $C:7:C%C">$%57%<=$%C%BDDD4" 31E
><"<$E$?<G%%Q8! ! 5>$%458%6 "?<$; %<5%3$! $"<$; 94%<$><%"%; :#:<"9%>$?>53%R>8C=%">%"%>6 :<C=
53%L<58C=%>$?>53NS%"?; %$D$C8<$%"%! 35C$; 83$%5?94%6 =$?%<=$%>$?>53%:>%! 3$>>$; SG%J?
6 53; >%6 ="<%6 $%>$$M%<5%:E! 9$E$?<%:>-

J7%<=$%<58C=%>$?>53%:>%! 3$>>$; %<=$?%; 5%! 35C$; 83$&

T53%<=$%>"M$%57%; $7:?:<$?$>>B%9$<P>%783<=$3%>8! ! 5>$%<="<%<=$%<58C=%>$?>53%:>%6 :3$; %<5
! :?%UV*%57%<=$%/ JA%"?; %:>%6 :3$; %:?%>8C=%"%6 "4%<="<%6 =$?%:<%:>%! 3$>>$; %UV*%3$"; >%"
@WX %:?! 8<%"?; %6 =$?%:<%:>%?5<%! 3$>>$; %:<%3$"; >%"%YJZY%:?! 8<G%%J?%/ JA%">>$EF94
9"?#8"#$%6 $%C"?%:E! 9$E$?<%<=$%L:7GGG<=$?N%C5?><38C<%6 :<=%<=$%759956 :?#%C5; $-

! +, - #* %. , $* " %/ ) 0. , $* " %1#%$( 21#* ( $%3/
! +, - #* %#( - #, $%4) 0* 5( %* , 6+5%#( - #, $%1#%71$( ' %* ,



! " #$%&$'( ) *+', - ..+'( / / ( 01$%23'4" 3'56768 " %9

! "#$%! " ! " #$%& ' ( )*)+( %' , %&'( ) '*+%, -+. %/ 0

! " #$%&
' ( ) $* ( +#!

, - ( . / #$/ #0#1/ $23 ' #45$/ #0#1/ $+56" / #5+$" /
+56" / #5+$%2

, - ( . / #$75+( $83 ' #45$75+( $) 906$" / $! " #$%8$( )
#45

' / #0#1/ $+56" / #5+

, 9: 0$* ( +#! 3 ' - 45- ; $" ) $#( 1- 4$/ 5. / ( +$" /
* +5/ / 5:

, 0. : . $<3
, ! #/ - $75+( $/ #0#1/ 3
, ! / +$* +( - 5: 1+5<3

- ( . #" . 15

* +( - 5: 1+5<
, * +( - 5: 1+5<$" . / #+1- #" ( . / ====

========================
===3

, +#/ 3

1 %2$3%! 4567%58%79"7%! :4; $<=:$&%; "6%>$%>=5?7%4=7%4@%479$:%! :4; $<=:$8%79"7%79$
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