
!"##$%&'(&)*+,+%-&.*$-*/01(&234567&+%,"**8.,#

!"#$%&'($)*

+,! -&./01'2&$33.4&)1435%$))61'2&$33.4&1($%&53617581&51.)$1'2&$33.4&18'&719:;+-<=,
>,! ?3'&$1@1435A3@B1&7@&1.)$)1'2&$33.4&,

C7$19:;+1%5B4@&'"D$1B'%35%52&35DD$31435('/$)1'2&$33.4&1)5.3%$)1A$2$3@&$/1"01'2&$32@D
&'B$361&7$1EFGC1@2/1$H&$32@D1'24.&14'2),1C7$1'2&$33.4&1($%&53)15I1&7$)$1)5.3%$)1@3$
43$/$I'2$/1D5%@&'52),1C7$)$1D5%@&'52)1@3$1D5%@&$/1@&1D581@//3$))1)4@%$,1C@"D$1"$D58
)758)1&7$1'2&$33.4&1($%&53),

J2&$33.4&1-5.3%$ K$%&531F//3$))
JL:1MLH&$32@D1'2&$33.4&1:61JNC:14'2O :::PQ
CR:1MC'B$3:1'2&$33.4&O :::<Q
JL+1MLH&$32@D1'2&$33.4&1+61JNC+14'2O ::+PQ
CR+1MC'B$3+1'2&$33.4&O ::+<Q
G+1531C+1MG$%$'($31531C3@2)B'&1'2&$33.4&O ::>PQ
CR>1531LSR>1MC'B$3>1531LSR>1'2&$33.4&O ::><Q

FDD15I1@"5($1'2&$33.4&)1@3$1B@)T@"D$,1C7$1@))5%'@&$/1$2@"D$1"'&)1%@21"$1)$&1&51$2@"D$153
%D$@3$/1&51/')@"D$,1?7$21GL-LC1@DD15I1&7$B1')1/')@"D$/,

-'2%$15.319:;+-<=17@)1G!U1B52'&531D5%@&$/1I35B1::::Q1&51VRRRQ,1C51435('/$1.)$3
/$I'2$/1'2&$33.4&1)$3('%$135.&'2$61&7$)$1'2&$33.4&1($%&53)1@3$13$D5%@&$/1&51GFU1)4@%$
)&@3&$/1I35B19:::Q,1Q$3$1')1&7$12$81($%&531@//3$)),

J2&$33.4&1-5.3%$ K$%&531F//3$))
JL:1MLH&$32@D1'2&$33.4&1:61JNC:14'2O 9::PQ
CR:1MC'B$3:1'2&$33.4&O 9::<Q
JL+1MLH&$32@D1'2&$33.4&1+61JNC+14'2O 9:+PQ
CR+1MC'B$3+1'2&$33.4&O 9:+<Q
G+1531C+1MG$%$'($31531C3@2)B'&1'2&$33.4&O 9:>PQ
CR>1531LSR>1MC'B$3>1531LSR>1'2&$33.4&O 9:><Q

JI18$1D55T1&7$1B52'&531%5/$1@&13$)$&1@//3$))618$18'DD1)$$1#.B41'2)&3.%&'52)15I1&7$)$
($%&53)1&51&7$12$81D5%@&'521'21GFUW1?$1%@21)@01&7$1!RR-LC1@//3$))1I531'2&$33.4&1($%&53
')19:::Q,11X$&1.)1&301/')@))$B"D$1&7$1%5/$1I35B1@//3$))1::::Q,

New memory location: 0

ADDR:0000>  Disassemble

0000: 02 08 AA      LJMP    08AA
0003: 02 80 03      LJMP    8003



0006: 8E 82         MOV     DPL, R6
0008: 8F 83         MOV     DPH, R7
000A: 22            RET
000B: 02 80 0B      LJMP    800B
000E: AE 82         MOV     R6, DPL
0010: AF 83         MOV     R7, DPH
0012: 22            RET
0013: 02 80 13      LJMP    8013
0016: 74 2D         MOV     A, #2D
0018: 01 73         AJMP    0073
001A: 00            NOP
001B: 02 80 1B      LJMP    801B
001E: 11 73         ACALL   0073
0020: 01 71         AJMP    0071
0022: 00            NOP
0023: 02 80 23      LJMP    8023
0026: 11 16         ACALL   0016
0028: 01 71         AJMP    0071

ADDR:002A>

+9:;<<=>:&"9?@A;&*;BC7:;<

C7$1'2&$33.4&1$2@"D$13$A')&$31JL1')1"'&1@//3$))@"D$13$A')&$31&7@&1.)$/1&51$2@"D$1&7$
'2&$33.4&1)5.3%$,

MU-<O MX-<O
LF Y LC> L- LC+ LS+ LC: LS:

LF1MJL,VO1')1AD5"@D1$2@"D$1"'&,1?$1B.)&1)$&1'&18'&71@2015I1$2@"D$1"'&)1&51$2@"D$1'2&$33.4&,

R531$H@B4D$1&51$2@"D$1LS:61$H&$32@D1'2&$33.4&618$1B.)&1)$&1LF1@2/1LS:,

LC>1MJL,;O1')1C'B$3>1'2&$33.4&1$2@"D$1"'&,
L-1MJL,ZO1')1-$3'@D1453&1'2&$33.4&1$2@"D$1"'&,
LC+1MJL,PO1')1C'B$3+1'2&$33.4&1$2@"D$1"'&,
LS+1MJL,>O1')1LH&$32@D1J2&$33.4&+1$2@"D$1"'&,
LC:1MJL,+O1')1C'B$3:1'2&$33.4&1$2@"D$1"'&,
LS:1MJL,:O1')1LH&$32@D1J2&$33.4&:1$2@"D$1"'&,

&+9:;<<=>:&DA?B&EC:7

C@"D$1"$D581)758)1@))5%'@&$/1'2&$33.4&)1ID@A,1C7$1ID@A1')1)$&187$21&7$1=[E17@3/8@3$
B$$&)1@443543'@&$1%52/'&'52,1R531$H@B4D$1CR:1')1)$&187$21&'B$3:1')15($3ID58,

C7$1=[E145DD)1&7$)$1ID@A)1$($301B@%7'2$1%0%D$1@&1)&@&$1;1[7@)$1>,1JI1LC:1')1)$&1M&'B$3:
'2&$33.4&18@)1$2@"D$/O61=[E18'DD1)@($1%.33$2&1[35A3@B1=5.2&$31&51-CF=\1B$B5301@2/
#.B41&51@//3$))1:::<Q,1FI&$31I'2')7$/1$H$%.&'2A1'2&$33.4&1)$3('%$135.&'2$61&7$1GLCJ6



3$&.321I35B1'2&$33.4&18'DD13$&3'$($1&5415I1-CF=\1@2/1D5@/1&51[35A3@B1=5.2&$361)51&7$
=[E18'DD13$&.321&51B@'21435A3@B,1C7.)18$1%@21)@01&7@&1&7$1'2&$33.4&1)$3('%$135.&'2$1')
)."35.&'2$1&7@&18@)1%@DD$/187$21)4$%'I'%17@3/8@3$1%52/'&'5218@)1B$&,

+9:;<<=>: DA?B #D*&?9F&EC:&>G7C:CG9
LH&$32@D1: JL: C=!N,+
LH&$32@D1+ JL+ C=!N,P
C'B$31+ CR+ C=!N,V
C'B$31: CR: C=!N,;
-$3'@D1[53& CJ -=!N,+
-$3'@D1[53& GJ -=!N,:
C'B$31> CR> C>=!N,V
C'B$31> LSR> C>=!N,]

,+0"*&0$H"&IG9:<GA&<;BC7:;<

MU-<O MX-<O
^FCL =_C` U+ U: ^FCL =_C` U+ U:

,CJ;<5 ,CJ;<3

^FCL ^@&'2A1%52&35D1"'&,1?7$21)$&61C'B$31')1$2@"D$/152D01JNCH1')17'A71@2/1CGH
')1)$&,

=_C` ?7$21%D$@3$/61C'B$3154$3@&'521M'24.&1I35B1'2&$32@D1%D5%T61SCFX_+>O1')
$2@"D$/,1-$&1I531%5.2&$3154$3@&'521M'24.&1%D5%T1I35B1C:1531C+14'2O,

U:1@2/1U+1@3$154$3@&'2A1U!aL1"'&)1)$&&'2A,

05 03 0GF; $>;<?:C9B&0GF;
: : : +P1"'&1&'B$3_%5.2&$3
: + + +]Y"'&1&'B$3_%5.2&$3
+ : > 9Y"'&1F.&513$D5@/
+ + P -4D'&1C'B$31B5/$
+ + P C'B$3+1)&544$/

,+0"*&K$%,*$!&<;BC7:;<

MU-<O MX-<O
CR+ CG+ CR: CG: JL+ JC+ JL: JC:

CR+ C=!N,V C'B$3+15($3ID581ID@A,1-$&1"017@3/8@3$15215($3ID58,1=D$@3$/1"0
7@3/8@3$187$21=[E1#.B4)1&51)$3('%$135.&'2$,

CG+ C=!N,] C'B$3+13.21%52&35D1"'&,1-$&_%D$@3$/1"01)5I&8@3$1&51)&@3&_)&541&'B$3,



CR: C=!N,; C'B$3:15($3ID581ID@A,1-$&1"017@3/8@3$15215($3ID58,1=D$@3$/1"0
7@3/8@3$187$21=[E1#.B4)1&51)$3('%$135.&'2$,

CG: C=!N,Z C'B$3:13.21%52&35D1"'&,1-$&_%D$@3$/1"01)5I&8@3$1&51)&@3&_)&541&'B$3,
JL+ C=!N,P J2&$33.4&1+1$/A$1ID@A,1-$&1"017@3/8@3$187$21$/A$1)'A2@D1/$&$%&$/,
=D$@3$/1"017@3/8@3$187$21'2&$33.4&18@)1435%$))$/,

JC+ C=!N,> J2&$33.4&1+1)'A2@D1&04$1%52&35D1"'&,1-$&1I531I@DD'2A1$/A$61%D$@3$/1I53
D581D$($D1&3'AA$3$/,

JL: C=!N,+ J2&$33.4&1:1$/A$1ID@A,1-$&1"017@3/8@3$187$21$/A$1)'A2@D1/$&$%&$/,
=D$@3$/1"017@3/8@3$187$21'2&$33.4&18@)1435%$))$/,

JC: C=!N,: J2&$33.4&1:1)'A2@D1&04$1%52&35D1"'&,1-$&1I531I@DD'2A1$/A$61%D$@3$/1I53
D581D$($D1&3'AA$3$/,

N5&$*

R@DD'2A1L/A$1&3'AA$31)'A2@D

X581D$($D1&3'AA$31)'A2@D

"L"*K+#"&'M5(

+, C$)&1"$D581435A3@B18'&71X=a152"5@3/,

$mod51

led     equ P1.7
cr    equ 13
gpio1   equ 100h
gpio2   equ 200h

dseg at 20h

flag1:   ds 1

dseg at 50h

tick:  ds 1
sec100: ds 1



sec:    ds 1
min:    ds 1
hour:   ds 1

cseg at 8000h
jmp start

org 800Bh
jmp service_timer0_interrupt

;---- initialization code ----------------
start:  orl tmod,#1 ; set timer0 to mode1

mov flag1,#0
mov sec,#0
mov min,#59h
mov hour,#17h
call initlcd
setb ea ; set bit global interrupt
setb et0 ; enable timer0 intterupt
setb tr0        ; run timer0

;-------- main loop running --------------
main:  jmp $ ; wait here until timer0 overflow

service_timer0_interrupt:
push acc
push b
push psw

 orl th0,#0dch ; reload timer0 with DC00H
 call update_clock

call print_time_lcd

pop psw
pop b
pop acc
reti

update_clock:

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

setb flag1.0

mov a,sec
add a,#1
da a



mov sec,a
cjne a,#60h,exit2
mov sec,#0

mov a,min
add a,#1
da a
mov min,a
cjne a,#60h,exit2
mov min,#0

mov a,hour
add a,#1
da a
mov hour,a
cjne a,#24h,exit2
mov hour,#0

exit2:
ret

print_time_lcd:

   jnb flag1.0,exit_print_time
   clr flag1.0

print_time1:
           mov a,#0

   mov b,#0
   call goto_xy ; set position (0,0)
   mov a,hour
   call print_A_lcd
   mov a,#':'
   call putch_lcd
   mov a,min
   call print_A_lcd
   mov a,#':'
   call putch_lcd
   mov a,sec
   call print_A_lcd

exit_print_time:

    ret

; print content of accumulator on LCD
; entry: BCD digit

print_A_lcd:
    push acc
    anl a,#0f0h
    swap a



    add a,#'0'
    call putch_lcd
    pop acc
    anl a,#0fh
    add a,#'0'
    call putch_lcd
    ret

$include(lcddrv.asm)

   end

>, U5/'I01&7$1%5/$1&5143'2&1aFCLYU!NCQYbLFG,
P, [3'2&1&$H&1cC'B$3:1J2&$33.4&d1521)$%52/1D'2$15I1&7$1X=a,

F"5($1$H@B4D$1')1%@DD$/1'2&$33.4&1/3'($21&@)T),1C7$1I53$A35.2/1&@)T1')13.22'2A1'21&7$
B@'21D554,1C7$1"@%TA35.2/1&@)T1')1&'B$31'2&$33.4&13.22'2A,1?$1)$$1&7@&1"@%TA35.2/1&@)T
')1$H$%.&'2A1$($301+:B)18'&71&'B$3:15($3ID58,

N581).445)$18$18@2&1&51.)$152"5@3/1T$04@/1I531&'B$1@/#.)&'2A,1?$1%@214D@%$1'&1'2
I53$A35.2/1&@)T18'&71D$))143'53'&0,1C7$17'A7$)&143'53'&01)&'DD1')1&'B$3:1'2&$33.4&,

"L"*K+#"&'MN(

+, L/'&1@2/1@))$B"D$1"$D581435A3@B,

$mod51

led     equ P1.7
cr    equ 13
gpio1   equ 100h
gpio2   equ 200h

dseg at 20h

flag1:   ds 1

dseg at 50h

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

cseg at 8000h



jmp start

org 800Bh
jmp service_timer0_interrupt

;---- initialization code ----------------
start:  orl tmod,#1 ; set timer0 to mode1

mov flag1,#0
mov sec,#0
mov min,#59h
mov hour,#17h
call initlcd
setb ea ; set bit global interrupt
setb et0 ; enable timer0 intterupt
setb tr0        ; run timer0

;-------- main loop running --------------
main:   call scan_key
        jmp main

service_timer0_interrupt:
push acc
push b
push psw

 orl th0,#0dch ; reload timer0 with DC00H
 call update_clock

call print_time_lcd

pop psw
pop b
pop acc
reti

update_clock:

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

setb flag1.0

mov a,sec
add a,#1
da a



mov sec,a
cjne a,#60h,exit2
mov sec,#0

mov a,min
add a,#1
da a
mov min,a
cjne a,#60h,exit2
mov min,#0

mov a,hour
add a,#1
da a
mov hour,a
cjne a,#24h,exit2
mov hour,#0

exit2:
ret

print_time_lcd:

   jnb flag1.0,exit_print_time
   clr flag1.0

print_time1:
        mov a,#0

   mov b,#0
   call goto_xy ; set position (0,0)
   mov a,hour
   call print_A_lcd
   mov a,#':'
   call putch_lcd
   mov a,min
   call print_A_lcd
   mov a,#':'
   call putch_lcd
   mov a,sec
   call print_A_lcd

exit_print_time:

    ret

; print content of accumulator on LCD
; entry: BCD digit



print_A_lcd:
    push acc
    anl a,#0f0h
    swap a
    add a,#'0'
    call putch_lcd
    pop acc
    anl a,#0fh
    add a,#'0'
    call putch_lcd
    ret

adjust_min:  mov a,min
     add a,#1
     da a
     mov min,a
     cjne a,#60h,adjust1
     mov min,#0

adjust1:  call print_time1
     ret

debounce: mov r7,#0
     djnz r7,$
     ret

; foreground task
scan_key: call check_key

    jnc scan_key  ; still pressed?
    call debounce ; debounce

until_press:
         call check_key

    jc  until_press
    call debounce
    call check_key

    cjne a,#0efh,key1 ; S3 key?
    call adjust_min
    ret

key1:
    ret

; read GPIO2
; exit: C=0 key pressed, A=key value
;       C=1 no key pressed



check_key:  mov dptr,#gpio2
    movx a,@dptr
    orl a,#0fh    ; maskout low niblle
    cjne a,#0ffh,key_pressed
    setb c
    ret ; no key pressed

key_pressed: clr c      ; return key and c=0
     ret

$include(lcddrv.asm)

   end

P,! F//1B53$1T$0)1&51@/#.)&1Q!EG61)@0)1-Z1I531Q!EG1@/#.)&'2A,

S3 S4 S5 S6 INT0 RESET

P, C7$19:;+-<=17@)152"5@3/1JNC:1T$0612$H&1&51GL-LC1T$0,1F//1&7$1)$3('%$
35.&'2$1&7@&13$)452)$)1$H&$32@D1'2&$33.4&1:18'&71I@DD'2AY$/A$1&3'AA$3,1C7$1)$3('%$135.&'2$
8'DD1%D$@31X=a,1-$$1@"5($1&@"D$1I531$H&$32@D1'2&$33.4&1$2@"D$1"'&,


	000B: 02 80 0B      LJMP    800B
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