
!"##$%&'(&)$$!"*%&*%+&,-./&0%#12-310$%#

!"#$%&'($)*

+,-.&/01-&2$-34$56&'37-38-933:$67-670-#/;4-'7)&5/%&'37),

• ! <=>-?@"'&
• ! <=>-?@A"'&
• ! !B>-?@"'&
• ! !B>-?@A"'&
• ! C!D-?@"'&
• ! C!D-"'&@?
• ! ?>B-?
• ! .EF9-?
• ! ?G>-?
• ! ?G>-"'&
• ! H?-5$:
• ! H=?-5$:
• ! H9-"'&@5$:
• ! H=9-"'&@5$:
• ! H9?-"'&@5$:
• ! HI-5$:
• ! H=I-5$:
• ! JH=I-K"1&$L@-5$:
• ! ?H=E-<@K"1&$L@5$:
• ! ?H=E-K"1&$L@M06&6@5$:
• ! HCG-6005
• ! HCG-N<OJGFB
• ! ?<>>-6005
• ! BEF
• ! BEFP

933:$67-'7)&5/%&'37)-4$5835;-"'&-34$56&'37)-"$&Q$$7-)3/5%$-670-0$)&'76&'37-"'&),-F2$
?6551-8:6R-')-;6'7:1-/)$0-&3-"$-)3/5%$-670-0$)&'76&'37-"'&),-<::-38-"'&-6005$))6":$
:3%6&'37)-%67-"$-/)$0-Q'&2-933:$67-34$56&'37),-F2$-37%2'4-B<C-)46%$-853;-"1&$-6005$))
STUVSWU-')-5$)$5($0-835-R$7$56:-4/543)$-"'&-(65'6":$-)&356R$,-C3)&-38-)4$%'6:-8/7%&'37
5$R')&$5)-853;-XTUVWWU-6:)3-65$-"'&-6005$))6":$,

*%!&34567
*%!&348567

>3R'%6:-<=J-%6551-8:6R-Q'&2-"'&-(65'6":$@-&2$-5$)/:&-')-)&35$0-'7-%6551-8:6R@-&2$-"'&-(65'6":$
')-/7%267R$0,-<-):6)2-YAZ-45$%$0'7R-&2$-"'&-(65'6":$-?!CG>ECE=F.-&2$-"'&-"$835$
<=J-Q'&2-%6551-8:6R,-F2$-)3/5%$-"'&-')-73&-%267R$0,



!"#$%&'(

+,->3R'%6::1-<=J-?6551-8:6R-Q'&2-"'&-T-38-&2$-<%%/;/:6&35,-F2$-5$)/:&-')-4:6%$0-'7-&2$
?6551-8:6R,

<=>-?@-<??,T

S,->3R'%6::1-<=J-?6551-8:6R-Q'&2-%3;4:$;$7&-38-"'&-T-38-&2$-<%%/;/:6&35,-F2$-5$)/:&-')
4:6%$0-'7-&2$-?6551-8:6R,

<=>-?@A<??,T

F2$-<%%/;/:6&35-26)-"'&-6005$))-6)-)23Q7-"$:3Q,-9'&-6005$))-<??,T-')-&2$7-ETU-670
<??,[-')-E[U,

E7 E6 E5       E4 E3 E2 E1 E0

LSBMSB

ACC: Accumulator

Byte Address

E0

Bit Address

$2!&34567
$2!&348567

>3R'%6:-!B-%6551-8:6R-Q'&2-"'&-(65'6":$@-&2$-5$)/:&-')-)&35$0-'7-%6551-8:6R@-&2$-"'&-(65'6":$-')
/7%267R$0,-<-):6)2-YAZ-45$%$0'7R-&2$-"'&-(65'6":$-?!CG>ECE=F.-&2$-"'&-"$835$-<=J
Q'&2-%6551-8:6R,-F2$-)3/5%$-"'&-')-73&-%267R$0,

!"#$%&'(

+,->3R'%6::1-!B-?6551-8:6R-Q'&2-"'&-[-38-&2$-<%%/;/:6&35,-F2$-5$)/:&-')-4:6%$0-'7-&2$
?6551-8:6R,

!B>-?@-<??,T

S,->3R'%6::1-!B-?6551-8:6R-Q'&2-%3;4:$;$7&-38-"'&-T-38-&2$-<%%/;/:6&35,-F2$-5$)/:&-')
4:6%$0-'7-&2$-?6551-8:6R,

!B>-?@A<??,T

.$9&34567

.$9&56743

\$-%67-%341-%37&$7&-38-"'&-(65'6":$-&3-?6551-8:6R-670-%341-&2$-%37&$7&-38-?6551-8:6R-&3-"'&
(65'6":$-6)-Q$::,



!"#$%&'(

+,-?341-"'&-T-38-&2$-<%%/;/:6&35-&3-?6551-8:6R,

C!D-?@-<??,T

S,-?341-?6551-8:6R-&3-<??,[,

C!D-<??,[@?

":"230#"&';<(

+,! F$)&-6-453R56;-"$:3Q-Q'&2-)'7R:$-)&$4@-67)Q$5-&2$-]/$)&'37),

   org 8100h

main: mov c,2fh.0 ; C = ?
mov acc.0,c ; ACC.0 = ?

mov c,2fh.1 ; C = ?
anl c,acc.1 ; C = ?
mov 2fh.1,c ; Bit address 2fh.1 = ?

mov c,acc.2 ; C = ?
orl c,2fh.2 ; C = ?
mov acc.2,c ; ACC.2 = ?

mov c,127 ; C = ?
anl c,127 ; C = ?
mov acc.7,c ; ACC.7 = ?

3!2&3
#"1)&3
3/!&3
3/!&567

?>B-?-%:$65)-?6551-8:6R,
.EF9-?-)$&)-?6551-8:6R-&3-^+_,
?G>-?-%3;4:$;$7&)-?6551-8:6R,
?G>-9'&-%3;4:$;$7&)-"'&-(65'6":$),

!"#$%&'(

+,! ?3;4:$;$7&-G+,[,

?G>-G+,[



,3&=>?
,%3&=>?

H?-')-%370'&'376::1-#/;4-'7)&5/%&'37-Q'&2-?6551-8:6R-%2$%`'7R,-P8-%6551-8:6R-)$&@-&2$-%/55$7&
453R56;-%3/7&$5-Q'::-"$-600$0-Q'&2-5$:6&'($-"1&$-35-388)$&-"1&$,
!"#$%&'(

+, F2$-453R56;-"$:3Q-/)$)->6"$:-a%b')b)$&c-6)-&2$-0$)&'76&'37-:36%&'37,

org 8100h

main: mov c,P3.2
jc c_is_set
sjmp main

c_is_set:

cpl c
sjmp main

     end

>$&-/)-)$$-&2$-:')&-8':$-Q26&-')-&2$-5$:6&'($-"1&$-Q'&2-H?-'7)&5/%&'37,

8100                  67            org 8100h
                      68
8100 A2B2             69    main:   mov c,P3.2
8102 4002             70            jc c_is_set
8104 80FA             71            sjmp main
8106                  72    c_is_set:
                      73
8106 B3               74            cpl c
8107 80F7             75            sjmp main
                      76            end

F2$-;6%2'7$-%30$-38-H?-')-dTU-670-&2$-5$:6&'($-"1&$-35-388)$&-"1&$-')-@A,
F2$-:6"$:-a%b')b)$&c-')-:36%&$0-6&-6005$))-XT+e,-\2$7-?Gf-8$&%2$)-;6%2'7$-%30$-38-H?
'7)&5/%&'37@-dT-670-TS@-&2$-G53R56;-?3/7&$5-Q'::-"$-X+Td,-P8-%6551-8:6R-')-)$&@-&2$-#/;4
%370'&'37-')-&2$7-&5/$@-&2$-G53R56;-?3/7&$5-X+Td-Q'::-"$-600$0-Q'&2-388)$&-"1&$-TS,-F2$
5$)/:&-'7-G53R56;-?3/7&$5-Q'::-"$-X+Te@-Q2$5$-')-&2$-:6":$-a%b')b)$&c,

.';':65:1-835-)235&-HfCG@-)#;4-;6'7@-"/&-'7-"6%`Q650-0'5$%&'37@-&2$-5$:6&'($-"1&$-')-W<,

":"230#"&';A(

+,! .23Q-23Q-&2$-388)$&-"1&$-W<-')-/)$0-&3-%3;4/&$-&2$-0$)&'76&'37-:3%6&'37@-WTTT,
S,! F2$-)6;$-453":$;-"/&-73Q-835-&2$-"1&$-W[,



F2$-388)$&-35-5$:6&'($-"1&$)-6%&/6::1-65$-%3;4/&$0-"1-&2$-<))$;":$5,-G53R56;;$5-#/)&
$7&$5$0-&2$-:6"$:-835-&2$-0$)&'76&'37-:3%6&'37,

g,----.'7R:$-)&$4-670-45$))-.+-"/&&37-&3-;6`$-Gg,S-:3Q-670-:$657-23Q-H?-835%$)-?Gf-#/;4
&3-&2$-)4$%'8'%-:3%6&'37-Q'&2-8:6R-%370'&'37,-

,)&5674=>?
,%)&5674=>?
,)3&5674=>?

<"3($-'7)&5/%&'37)-%67-"$-/)$0-Q'&2-671-"'&-6005$))6":$-:3%6&'37),-H9-#/;4)-'8-"'&-')-^+_,
H=9-#/;4)-'8-"'&-')-^T_,-H9?-#/;4)-'8-"'&-')-^+_-670-%:$65-'&-"$835$-#/;4-26)-;60$,

,B&=>?
,%B&=>?
+,%B&C5D7>E4&=>?
3,%"&*4C5D7>E4=>?
3,%"&C5D7>E4FGH7H4=>?

HI-#/;4)-'8-<%%/;/:6&35-')-IEB!,-H=I-#/;4)-'8-<%%/;/:6&35-')-=!F-IEB!,

JH=I-0$%5$;$7&)-"1&$@-BTVB[-35-0'5$%&-"1&$-670-&$)&-'&,-P8-73&-IEB!-&2$7-#/;4-&3
6005$))-%3;4/&$0-"1-G53R56;-?3/7&$5-O-B$:6&'($-"1&$,

?H=E-<-%3;465$)-<%%/;/:6&35-Q'&2-0'5$%&-"1&$@-#/;4)-'8-<-')-73&-$]/6:-&2$-%37&$7&-38
0'5$%&-"1&$,-F2$-0$)&'76&'37-:3%6&'37-Q6)-%3;4/&$0-"1-G53R56;-?3/7&$5-O-B$:6&'($-"1&$,

?H=E-"1&$@M06&6-%3;465$)-0'5$%&-"1&$-Q'&2-XV"'&-%37)&67&,-P8-73&-$]/6:@-#/;4-&3
0$)&'76&'37,

!"#$%&'(

=3Q-)/443)$-Q$-Q67&-&3-4530/%$-&';$-"6)$-/)'7R-2650Q65$-&';$5-T,-\$-Q'::-/)$-+eV"'&
&';$5-&3-%3/7&-&2$-%:3%`-)'R76:-Q2$7-&';$5-')-3($58:3Q@-&2$-&';$5-8:6R-FWT-Q'::-)$&,-\$
%67-/)$-'&-835-%30$-5/77'7R-Q'&2-&';$,

":"230#"&';I(

+,-<))$;":$-&2$-%30$-"$:3Q@-03Q7:360-&3-&2$-"3650-670-5/7-Q'&2-%3;;670-#/;4,

$mod51

led    equ P1.7

dseg at 50h

tick:  ds 1 ; tick is variable for counting number of



; timer flag when set

     cseg at 8000h
jmp main

org 8100h

main: orl tmod,#1 ; set timer0 to mode1
 setb tr0 ; run timer0

wait: jnb tf0,$   ; jump if TF0 is zero
clr tf0        ; clear TF0

orl th0,#0dch ; reload timer 0 with 0DC00H
inc tick ; increment tick
mov a,tick
cjne a,#50,next1 ; test if tick = 50

mov tick,#0 ; clear tick
cpl led      ; task1 is Complement LED

next1:
jmp wait ; jump back to wait TF0 again

        end

S,! \26&-2644$7-&3-&2$-37"3650->EJh
g,! J56Q-&2$-:3R'%-:$($:-644$65$0-6&-G+,[,-\26&-')-4$5'30-38-:3R'%-^+_-670-:3R'%-^T_h

F';$5T-')-+eV"'&-%3/7&$5,-\2$7-$76":$0@-&2$-%3/7&$5-Q'::-'7%5$;$7&-"1-37$-$($51-%:3%`
'74/&,-F';$5-8:6RT-35-FWT-Q'::-)$&-Q2$7-&';$5T-')-3($58:3Q,-F2$-XTi+.9?_)-3)%'::6&35-')
++,TijSCUk-%:3%`,-F2$-'74/&-%:3%`-&26&-)/44:'$)-&3-&';$5T-%3/7&$5-')-++,TijSCUkA+S-l
jS+eTTUk,-.3-'8-Q$-26($-&';$5T-Q'&2-TTTT@-&2$-3($58:3Q-Q'::-3%%/5-6&-eiige&2-%:3%`,-!5
&2$-FWT-Q'::-)$&-6&-+dUk-56&$,-.3-'8-&2$-&';$5T-26)-"$$7-:360$0-Q'&2-45$0$8'7$0-'7'&'6:
(6:/$@-Q$-%67-4530/%$-&2$-0$)'5$0-56&$-$6)':1,

./443)$-Q$-Q67&-&3-26($-FWT-)$&-$($51-+A+TTUk@-35-+T;),-.3-&2$-7/;"$5-38-%:3%`-&26&
7$$0$0-&3-"$-:360$0-Q'::-"$-jS+eTTUkA+TTUk-l-jS+e-%:3%`),

.'7%$-%3/7&$5T-')-'7%5$;$7&-%3/7&'7R@-)3-Q$-%67-8'70-&2$-(6:/$-&3-"$-:360$0-$]/6:-eiigeV
jS+e-l-iegST-35-TJ?TTU,

\$-)$$-&26&-68&$5-FWT-Q6)-)$&@-&2$-%3/7&$5T-Q'::-"$-TTTT,-\$-/)$-!B>-FUT-Q'&2-TJ?U@
'&-;$67)-&2$-%3/7&$5-')-5$:360$0-Q'&2-TJ?TTU,

\$-Q'::-/)$-+T;)-&';$V"6)$-835-3/5-7$m&-453R56;,



,./&HGG=
,./&J*K+/12
3*!!&HGG=
2"1
2"10

HCG-/7%370'&'376::1-#/;4)-&3-0$)&'76&'37-6005$)),-F2$5$-65$-&Q3-&14$)*-.HCG-670->HCG,
.HCG-/)$)-388)$&-"1&$-&3-%3;4/&$-&2$-0$)&'76&'37-6005$)),-F2$-567R$-')-n+SX-&3-O+S[
5$:6&'($-&3-&2$-%/55$7&-453R56;-%3/7&$5,->HCG-/)$)-6")3:/&$-6005$))-835-&2$-0$)&'76&'37,
\'&2-&2$-<.Ci+@-&2$-6))$;":$5-Q'::-4530/%$-6445345'6&$-HCG-6/&3;6&'%6::1,

HCG-N<OJGFB@-&2$-0$)&'76&'37-6005$))-Q'::-"$-%3;4/&$0-"1-600'7R-%37&$7&-38
<%%/;/:6&35-670-JGFB,-\$-%6-/)$-&2')-HCG-835-HfCG-&6":$

?<>>@-')-'7)&5/%&'37-&26&-%6::)-)/"53/&'7$-6&-)4$%'8'$0-6005$)),-P&-/)$)-.F<?o-;$;351
835-)6('7R-&2$-5$&/57-6005$)),-\2$7-%6::-&3-)/"53/&'7$@-&2$-)/"53/&'7$-;/)&-26($-BEF
'7)&5/%&'37-&3-R$&-"6%`-&3-;6'7-453R56;,-XTi+-453('0$)-&Q3-&14$)*-<?<>>-670->?<>>,
<?<>>-7$$0)-;6%2'7$-%30$-37:1-&Q3-"1&$)@-"/&-'&-%67-#/;4-37:1-Q'&2'7-S`9-)46%$,
>?<>>-')-6")3:/&$-%6::,-F2$-;6%2'7$-%30$-')-&25$$-"1&$),

BEF-')-5$&/57-&3-;6'7-453R56;,-F2$-34$56&'37-38-BEF@-Q'::-5$&5'$($-&Q3-"1&$-F!G-38
.F<?o-&3-G53R56;-?3/7&$5,-\2$7-/)$0-Q'&2-?<>>@-'&-Q'::-5$&/57-&3-'7)&5/%&'37-7$m&-&3
?<>>-'7)&5/%&'37,-BEFP-')-&2$-)6;$-$m%$4&-'&-6:)3-5$)&35$)-&2$-'7&$55/4&-:3R'%-&3-6%%$4&
600'&'376:-'7&$55/4&),

":"230#"&';L(

+,-<))$;":$-&2$-%30$-"$:3Q@-03Q7:360-&3-&2$-"3650-670-5/7-Q'&2-%3;;670-#/;4,

$mod51
$include(mypaulm2.equ)

led     equ P1.7

dseg at 50h

tick:  ds 1
sec100: ds 1
sec:    ds 1
min:    ds 1
hour:   ds 1

        cseg at 8000h
jmp main



org 8100h

;---- initialization code ----------------
main: orl tcon,#1; set timer0 to mode1

setb tr0

wait: jnb tf0,$

clr tf0
orl th0,#0dch

;------ tasks that run every 10ms -------

call blink_led
call update_clock

jmp wait

;*********** subroutines *****************
; blink LED every second

blink_led: inc tick
       mov a,tick
       cjne a,#50,exit1
       mov tick,#0
       cpl led
exit1:
       ret

update_clock:

inc sec100
mov a,sec100
cjne a,#100,exit2
mov sec100,#0

mov a,sec
add a,#1
da a
mov sec,a
call print_sec



exit2:
ret

print_sec: mov a,sec
    call phex
    call newline
    ret

end

S,! \26&-2644$7-37-)%5$$7h
g,! C30'81-&2$-%30$-&3-45'7&-FPCE-37-)%5$$7@-UU*CC*..@-$,R,-+[*ij*ii

\$-%67-600-;671-&6)`)-&26&-5/7-$($51-+T;)-&3-&2$-;6'7-:334-$6)':1,

U$5$-')-&2$-"6)'%-&';'7R-38-6"3($-453R56;,-F2$-F';$5T-4530/%$)-+T;)-Q'&2-FWT
'70'%6&35,-\$-)4:'&-:65R$-453R56;-'7&3-);6::-)/"53/&'7$)-&26&-$m$%/&$-$($51-+T;),-E6%2
&6)`-Q'::-3%%/41-6-($51-)235&-4$5'30-38-&';$-670-5/7-'7-53/70V53"'7-;677$5,-\$-Q'::-:$657
;35$-453R56;)-&26&-';4:$;$7&-835-5$6:V&';$-644:'%6&'37),

TF0=1 TF0=1 TF0=1 TF0=1

TASK1

TASK2

10ms 10ms 10ms
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