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1$>"8$3/2 "-%?"-6$;

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

S1$.$%".$%0G4%76/-0J/: %#-47"-%?"./"7-$5%3"--$8%/ %": 8%* ;%S1$%342 2 ": 85%94. / %": 8%94. * %".$%65$8%04
5$0%01$%?"-6$%4B%01$5$%?"./"7-$5;%T4.%$>"2 ! -$

94. * $:
G/--%5$0%01$%?"-6$%4B%* %04%' ;

, 88/0/4: "-%#-47"-%?"./"7-$5%".$%3.$"0$8%79%/: 3-68/: #%01$%80, 2) 0$; <) - 7) 204%079. =%8/.$30/?$
"-4: #%G/01%01$%! .43$86.$5%8$B/: /0/4: 5;%. /0;=

80, 2) 0$; >, , $2) - =



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

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

, -$".$/%.0 1%"223.314"5%#516"5/7%4"8 $2%! " " %"42%#$%9%: 223.314"55; 7%.0 1%#516"5</$..34#%! -38 3.3=$/%"-$
, -$".$2>%&' ( ! " " %"42%&' ( #$%9%?@A/7%"B.$-%.@$%#516"5%23-$, .3=$%3/%34.$-! -$.$27%14$%, "4%/";

&' ( ! " " ) *
.1%/$.%.@$%="5A$%1B%B11%.1%*7%"42

&' ( ! " " ) ! " " ) +) ,
.1%34, -$8 $4.%.@$%="5A$%1B%! " " 9

?@$-$%3/%"%538 3.%1B%"%8 "C38 A8 %1B%D' %23BB$-$4.%#516"5%="-3"65$/%E34, 5A234#%- %"42%. F%.@".%, "4%6$%A/$2
34%"%G1#1H@3! %G1#1%! -1#-"8 9

H14/ ."4./%, "4%6$%2$, 5"-$2%6; %34, 5A234#%.@$%/ " - &( $- ( &) 0/ " - &( $- ( 123&( 4%23-$, .3=$%"514#
0 3.@%.@$%! -1, $2A-$/%2$B343.314/9%- ./ 97

/ " - &( $- ( &) 005" %( #) 64) 05" %( #177%) 89644
0 355%, "A/$%.@$%G1#1H@3! %G1#1%, 18 ! 35$-%.1%/A6/ .3.A.$%.@$%4A8 6$-%I %34%! 5", $%1B%$", @%A/$%1B%.@$%0 1-2
5" %( #%%.@$%4A8 6$-%J&I %34%! 5", $%1B%$", @%A/$%1B%.@$%0 1-2%5" %( #177%%.@".%"! ! $"-/%34%"%A/$-
! -1#-"8 9

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

K-1, $2A-$/%, "4%", , $! .%"-#A8 $4./%A/34#%G1#1L/%%, 1514%/; 4."C9%- ./ .7

( " ) ! 2$&: ) ; ( 3. ' &
%' 5' $( ) ; ( 3. ' &) 0&' ( #3( ) <) 6) =$3( ) >) / 2' $%#3( ) <) 64
' - 7

, -$".$/%"%! -1, $2A-$%4"8 $2%! 2$&: %.@".%."M$/%"4%34! A.%0 @3, @%3/%A/$2%"/%.@$%, 1A4.$-%34%"%-$! $".%511! 9

K-1, $2A-$/%8 "; %-$.A-4%="5A$/%A/34#%.@$%" ?( 5?( %! -38 3.3=$N%+./ .>

( " ) @"
%' 5' $( ) - ( 3. ' &) 0&' ( #3( ) <) 6) =$3( ) >) / 2' $%#3( ) <) 64
' - 7
( " ) - ( 3. ' &
3! ' 2&' ) ( ' &( #3( ) <) A) 0" ?( 5?( ) , 40" ?( 5?( ) * 4
' - 7

?@$%@" %! -1, $2A-$%0 355%$C$, A.$%D%1-%*%.38 $/%2$! $4234#%14%.@$%="5A$%1B%63.%+%1B%! 1-., 9

23"#4 ( ' * %/5&,
H@3! %G1#1%/A! ! 1-./%."35%-$, A-/314%.1%, -$".$%34B343.$%511! /9%O1-%$C"8 ! 5$>

( " ) #' ' 51! " %' B' %
#' ' 5) =$3( ) ,
#' ' 51! " %' B' %



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

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

! " #

,-%$. / ,0"1$23%34

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

56$%7$8/ 7-,0$%8"11%9 / -3%"! ! $"7%"-%36$%1"-3%1,2$%4:%36$%! 748$; / 7$%"2; %8"2243%<$%! "73%4:%"%8423741
-37/ 83/ 7$%1,=$%1* %47%/ 01$4" $1- >%56/ -%36$%:4114? ,2#%,-%! " #%0"1,; @

$%&' ! ! ( ) / 5! " ) ( +! 66! #
' ! ! ( &/ 01$&2
1* &6/ 1$750&. ' ! ! ( ) / 5! " ) ( +! 66! #3
! " #

! ! "#$ %& & ' ( )*+,)%(
-$2; $-" ./ +% 37"2-9 ,3-%"2%AB<,3%-" ./ +%34%36$%; $-=34! %849 ! / 3$7

0,"%36$%-$7,"1%8422$83,42

%&' ( ) *+,

56,-%( +1" $%! 748$; / 7$%; $:,2$; %<$14? %9 "=$-%/ -$%4:%-$2; %34%! 7,23-%36$%CDB<,3%0"1/ $%4:%36$%9 42,347
<4E%42%36$%F4#4G6,! %F4#4%-87$$2>%HI %84! J%4:%%( +1" $%! 748$; / 7$%,-%8/ 77$231J%,281/ ; $; %,2%36$
- 7$%%- 6%:,1$%36"3%8"2%<$%:4/ 2; %,2%36$%F4#4G6,! %F4#4%-4:3? "7$%:41; $7>K

$%&( +1" $&8"
1* &8" &9&: &. 6! " #&; <&( " &: &) &8" &6$%( 3
( " &8"
7+
! " #

$%&( " &8"
1* &8" &=&>>>>&. ( #1?1$&8" &2: : : : 3
1* &8" &=&>>>&. ( #1?1$&8" &2: : : 3
1* &8" &=&>>&. ( #1?1$&8" &2: : 3
1* &8" &=&>&. ( #1?1$&8" &2: 3
( #1?1$&8" &2
! " #

$%&( #1?1$&8" &8#
6! " #&@@8" &A&8#B&C&2: B&D&; E
! " #

$%&7+
6! " #&2F



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

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

! " #

! " #$%&' &() (&*+,
, - $%. "/ 0. 1. %203$%45%"%6- 0! %74#4%! 84#8". %819909#%49%": ;6&<=>?<%02%*@AAB%CDE$2F%G - $9%"
! 84#8". %02%H4I 9J4"H$HK%0E2%203$%02%H02! J"D$H%09%E- $%L2E"E12%C4/ M%9$"8%E- $%C4EE4. %45%E- $%74#4%6- 0!
74#4%! 84N$H18$2%I 09H4I F

, - $%74#46- 0! %- "2!"%J0. 0E$H%2E"NO%203$%E- $%91. C$8%45%9$2E$H%! 84N$H18$%N"JJ2%2- 41JH%C$%O$! E%C$J4I
"C41E%?F%G - $9%E- $8$%02%"%2E"NO%4P$85J4I %E- $%74#46- 0! Q2%8$H)#8$$9%7RS%I 0JJ%5J"2- %8$H%"9H%#8$$9%"9H
E- $%! 84#8". %I 0JJ%2E4! %819909#F%T, - $%5J"2- 09#%J"2E2%E- 8$$%E0. $2%"2%J49#%"2%"9%48H09"8D%L5J"2- MFU



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

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

, ! ! $- . /01

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

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



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

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

! "# $%&' ()*&+$, - .
, - $%. /"#0"1 %23%4- $%3$54%! "#$%6- 27 6%"%1 "! %28%4- $%9:; <6%8/=$%0$#/64$06>%? 264%28%4- $6$%"0$%@6$. %AB%4- $
C2#2; - /! %D/04@"=%1 "E- /3$%"3. %6- 2@=. %324%A$%. /0$E4=B%"=4$0$. %AB%C2#2; - /! %C2#2%E2. $>%, - $%1 264
/1 ! 204"34%0$#/64$06%820%@6$%/3%C2#2; - /! %C2#2%E2. $%"0$%4- $%9FG, %0$#/64$06

9FG, H%IJ+( KL%9FG, M%IJ+NKL%"3. %9FG, ; %IJ+OK>

"3. %4- $%E200$6! 23. /3#%. "4"%. /0$E4/23%0$#/64$06

, G:PH%IJQ( K%, G:PM%IJQNK%"3. %, G:P; %IJQOK>

; =$"0/3#%"%A/4%/3%"%. "4"%. /0$E4/23%0$#/64$0%4@036%4- $%E200$6! 23. /3#%A/4%/342%"3%2@4! @4L%6$44/3#%"%A/4%/3%"
. "4"%. /0$E4/23%0$#/64$0%4@036%4- $%E200$6! 23. /3#%A/4%/342%"3%/3! @4>

, - $%24- $0%0$#/64$06%4- "4%"0$%"D"/="A=$%820%@6$%AB%C2#2; - /! %C2#2%! 02#0"1 6%"0$&R

HSGTPU%IJ&$KL%HS; FV+%I&8KL%HSGTPC%IJW$KL%HS; FV&%IJW8K X820%@6$%7 /4- %4- $%%9:; <6
A@/=4Y/3%"3"=2#%42%. /#/4"=%E23D$06/23%1 2. @=$>

, ' ; FV%IJ&' KL%; ; 9&; FV%IJ&OKL%; ; 9G&C%IJ&( KL%9G' %IJW' K X820%@6$%7 /4- %4- $%9:; <6
A@/=4Y/3%! @=6$%7 /. 4- %1 2. @="4/23%1 2. @=$>

, ? G&C%IJ+TKL%, ? G&U%IJ+ZKL%, ? G&; FV%IJ&+K% X820%@6$%7 /4- %, :? TG&L%4- $%9:; <6%A@/=4Y/3
&NYA/4%E2@34$0)4/1 $0%1 2. @=$>

, ? G' %IJ&&KL%, ' ; FV%IJ&' K X820%@6$%7 /4- %, :? TG' L%4- $%9:; <6%A@/=4Y/3%QYA/4%E2@34$0)4/1 $0
1 2. @=$>

? 264%24- $0%0$#/64$06%"0$%@6$. %AB%4- $%C2#2; - /! %[ /04@"=%? "E- /3$%"3. %6- 2@=. %324%A$%7 0/44$3%42\\

(((((((((((((((((((((((((((((((((((((((((((
&%P$$%4- $%9:; &NZQO+%. "4"6- $$4%820%1 20$%. $4"/=6%0$#"0. /3#%@6$%28%4- $6$%6! $E/"=%0$#/64$06>



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

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

PIC16F870/871 REGISTER FILE MAP  

Indirect addr.(*)

TMR0
PCL

STATUS
FSR

PORTA
PORTB
PORTC

PCLATH
INTCON

PIR1

TMR1L
TMR1H
T1CON
TMR2

T2CON

CCPR1L
CCPR1H

RCSTA

OPTION_REG
PCL

STATUS
FSR

TRISA
TRISB
TRISC

PCLATH
INTCON

PIE1

PCON

PR2

00h
01h

02h
03h
04h
05h
06h
07h
08h

09h
0Ah
0Bh
0Ch
0Dh
0Eh
0Fh
10h
11h

12h
13h
14h
15h
16h
17h
18h

19h
1Ah
1Bh
1Ch
1Dh
1Eh
1Fh

80h
81h

82h
83h
84h
85h
86h
87h
88h
89h
8Ah

8Bh
8Ch
8Dh
8Eh
8Fh
90h
91h

92h
93h
94h
95h
96h
97h
98h
99h
9Ah

9Bh
9Ch
9Dh
9Eh
9Fh

20h A0h

7Fh FFh
Bank 0 Bank 1

File
Address

Indirect addr.(*) Indirect addr.(*)

PCL
STATUS

FSR

PCLATH
INTCON

PCL
STATUS

FSR

PCLATH
INTCON

100h
101h

102h
103h
104h
105h
106h
107h
108h

109h
10Ah
10Bh

180h
181h
182h
183h

184h
185h
186h
187h
188h
189h
18Ah

18Bh

17Fh 1FFh
Bank 2 Bank 3

Indirect addr.(*)

ADRESL

TMR0 OPTION_REG

PIR2 PIE2

ADRESH
ADCON0 ADCON1

General
Purpose
Register

General
Purpose
Register

1EFh
1F0h

accesses
A0h - BFh

16Fh
170haccesses

70h-7Fh

TRISBPORTB

96 Bytes

32 Bytes

10Ch
10Dh
10Eh
10Fh
110h

18Ch
18Dh
18Eh
18Fh
190h

EEDATA
EEADR

EECON1
EECON2

EEDATH
EEADRH

Reserved(1)

Reserved(1)

 Unimplemented data memory locations, read as '0'.
 * Not a physical register.

Note 1: These registers are reserved; maintain these registers clear.
2: These registers are not implemented on the PIC16F870.

120h 1A0h

accesses
70h-7Fh

accesses
70h-7Fh

accesses
20h-7Fh

C0h

EFh
F0h

1C0h
1BFhBFh

TXREG
RCREG

CCP1CON
TXSTA
SPBRG

PORTD(2)

PORTE(2)

TRISD(2)

TRISE(2)

File
Address

File
Address

File
Address






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

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

! "# $! %&' %( ) $* +) &%, $* ( -
- . $%/ 0#01. 2! %. "3%*4%05%&' 6728%99: ; < = %>$?$@8A2@"??B%$A"3"7?$%! A0#A"CC"7?$%A$"D%0E?B%C$C0ABF
50A%380A2E#%8. $%: G1H3%! A0#A"CI

12%, (3 )0%&*, (0" 4, (#, * , /)556(0" *7&787(" .() (9(: &8(; <$; = >(' ) /8?(@%&0%(7' , 0&.&, 7(@%&0%
86' , (" .(&*78/+08&" *(&8(&7?()*4()* (; <>- AB= ?(@%&0%(' /" C&4, 7(7' , 0&.&0(&*." /3 )8&" *(8" (: ,
+7, 4(&*(8%, (&*78/+08&" *D(E" /(, F)3 ' 5, (8%, (." 55" @&*#(0" 3 3 )*4(@&55(78" /, (8%, (0" *8, *87(" .
8%, ()00+3 +5)8" /(&*(8%, (7' , 0&.&, 4(.&5, (/, #&78, /D

! " #$%&'
" #( ) * %$++, - , . $#( ) %/ %01* %+( 2#* 2#" %( 3%#1* %$++, - , . $#( ) %$) * %. ( $4* 4

52#( %) * 65" #* ) %7389%: 1* ) * %738%1$" %$%; $. , * %3) ( - %<%#1) ( , 61%=>?@%A01*
; $. , * %( 3%#1* %$++, - , . $#( ) %) * - $52" %, 2+1$26* 4@B

" #$#, " %3. $6" %$33* +#* 4C%%D

E( 4526%3( ) %" #( ) 526%$++, - , . $#( ) %52%) * 6* " #* ) C

<< <<<< =333 3333

IF

- . $%"DDA$33$3%05%8. $3$%C$C0AB%?0@"820E3%"A$%J, , 6JK55I%GE%8. $%/ 0#01. 2! %8. 23%C$C0AB%23%"??0@"8$D%"3
50??0L 3M

J, , 6JK5%N%23%50A%8. $%OC0E280AP%L . 2@. QL . $E%8. $%: G1%23%38"A8$D%2E%O7008?0"D%C0D$P>7B%. 0?D2E#%8. $
7R880E%D0L EFQ%23%A$3! 0E327?$%50A%! A0#A"CC2E#%E$L %: G1%! A0#A"C3%2E80%8. $%C$C0AB%3! "@$%7$8L $$E
JS, %"ED%J' K5I%T . $E%E08%38"A8$D%2E%7008?0"D%C0D$%8. $%$U$@R820E%32C! ?B%VRC! 3%80%?0@"820E%JS, I

JS, %6%J' KW%N%23%50A%8. $%/ 0#01. 2! %X2A8R"?%= "@. 2E$I%Y33$C7?B%?"E#R"#$%! A0#A"C3%@"E%"?30%7$%L A288$E
2E80%8. 23%3! "@$Q%0Z$AL A282E#%8. $%Z2A8R"?%C"@. 2E$%"??0L 2E#%8. $%80%ARE%0AD2E"AB%: G1%@0D$Q%L . 2?$%382??
C"2E8"2E2E#%8. $%C0E280AI

J' S, %6%JK55%N%- . 23%23%L . $A$%R3$A%/ 0#0%7B8$%@0D$3%"A$%380A$DI%Y3%8. $%E"C$%2C! ?2$3Q%8. $%7B8$%@0D$3%"A$
0E?B%S%7283%L 2D$I%- . $%R! ! $A%[ %7283%05%$"@. %C$C0AB%?0@"820E%"A$%E08$%R3$DI


