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R1=Ryg 220 phm 1/4 W
Rg=R g 10 K 1/4 W
1C] 74LS 04

Fo g 74LS08

iC3 74LS14

C1~C4 0 1 UF

01-04 transistor TIP 32
51-82 16-pin DIP socket
L1-14 Relay 6 V

Cable, ribbon 16-pin DIP

Socket, 14-pin DIP {(&"wiu IC1l, IC2 uax [C3)
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;This 1s the program to control Robot operations. The program

;accept the command word in the assembly format. There are

eight

;command words for the operations,each command word has it ‘s

;in data memory.

;own address routine. The origin of program is at 4000h in the
;code memory. The command word program has to be loaded at 2300h
.equ comadr, 2300h ;begining location of command address
.equ savcnt, 30h ;counter address
.equ comend, 65h ;code of end command word
.equ ncmds, 07h ;iumber of command word
.equ buff, 40h ;buffer for command word

cbeep:

start:

nextc:

word:

comwd :

nmatch:

cablie:

.equ nobeep, 50h
.0rg 4000h

mov pl,#7Fh
lcall fbeep

clr pl.4

jnb pl.2, start
sjmp cbheep

setb pl.4

mov dptr, #comadr
movx a,@dptr
push dph

push dpil

cine a, #comend, word
1jmp endcom

mowv
mowv
mowv
mov

buff,a
a,#00h
dptr, #table
r3, #ncmds

movc a, @a+dptr
cijne a,buff,nmatch
mov a,#00h

inc dptr

move a, @a+dptr
mov rl, a

mov a, #00h

inc dptr

move a,@a+dptr
mov r2, a

mov dph, ril

mov dpl,r2

mov a,#00h

jmp @a+dptr

inc
inc

dptr
dptr

inc dptr

mov a, #00h
djnz r3, comwd
ljmp error

,0rg 4150h
A MM
.dw lcom
.db "hv
.dw bcom
.dh "
.dw rcom
b mrw

.dw

;buffer for number of beep

;jset up port 1
;make sound beep
; turn on eye
;poll nose

;turn off eye

;get command word then compare to
;end command word

;jump to endcom

;save command word at buffer

;point to begining of command table
;store number of commands in r3

;compare code in buffer to code in
;the table,if it is the same then
;get the address of the code

;1t is not first code in the table
:1t must be checked with the next
;codes until it 1s matched

;error code

;roftate left
;go backward
jrotate right

igo forward



lcom:

allowl:

bcom:

allowb:

bstop:

rcom:

allowr:

db th
.dw hcom
db "i"
.dw 1com
‘db Ilp“
.dw pcom
pop dpl
pop dph
inc dptr

movx a,edptr
mov savcent, a
setbh pl.7
setb pl.5
clr pl.6

mov ie, #81h

mov tcon, #01h

mov r4,#00h
mov a,r4
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;make sound beep
yLurn on eye

;pause

;get parameter of commmand "1"

:save at savent

;enable motors

;turn on left motor clockwise

;turn on right motor counter clockwise
;enable INTO

;enable trigger for INTO

; Clear counter

;get number of count

cijne a,savcent,allowl ;compare counts in counter to savcnt

clr pi.7
mov 1e, #00h
mov r4, #00h
inc dptr
1jmp nextc

pop dpl

pop dph

inc dptr
movx a,@dptr
mov savcnt, a
setb pl.7
clr pl.5

clr pl.é6

mov 1le,#81h

mov tcon, #01h

mov r4,#00h
mov a,r4

jnb pl.0,bstop

;turn off motor
;disable interrupt
;clear counter

;get next command word

;get parameter of command "b"

;save at savent

;eénable motors

-turn on left motor counter clockwise
;turn on right motor counter c¢lockwise
;enable INTOQ

;enable edge trigger for INTO

;clear counter

;get number of count

;poll back bumper

cjne a,savcnt,allowb ;compare counts in counter to savcent

clr pl.7?
mov 1e,#00h
mov r4,#00h
inc dptr
ljmp nextc

pop dpl
pop dgh
in¢ dptr

movx a,@dptr
mov savent, a
setbh pl.7
Sl pdS
setb pl.6
mov 1e,#81h

mov ccon, #01h

mov r4,300h
mov a,r4

;turn off motor
;disabkble interrupt
;clear counter

;get next command word

;get parameter of command “r"

;save at savcert

;enable motors
;turn on left motor counter clockwilise
;turn on right motor clockwise
;enable INTO

;enable edge trigger for INTO

;clear counter

;get number of count

cijne a,savent,allowr ;compare counts 1n counter to savensw

clr pi1.7
mov i1e, k0Ch
mov r4,#00h
inc dptr

;turn off motor
;disable interrupt
;clear counter



f com:

allowt:

fstop:

hcom:

repeat :

1Ccom:

eye :

pcom:

pause :

endcom:

LS L B

lJmp nextc

pop dpl

pop dph

inc 4dptr
movx a,@dptr
mov savent, a
setbh pl.7
setb pl.5
setb pl.é6
mov ie, {#81lh

mov tcon, #01h

mov r4,#00h
mov a,r4

inb pl.1, fstop
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;get next command word

;get parameter of command "t

:save at savent

;enable motors

turn on left motor clockwise

:turn on right motor c¢lockwise
;enable INTO

;enable edge trigger for INTO

;Clear counter

;get number of count

;poll front bumper

cjne a,savcnt,allowf ;compare counts in counter to savcent

LY pl.7
mov ie, #00h
mov r4,#00h
inc dptr
lijmp nextc

rop dpl

pop dph

inc dptr
movx a,@dptr
mov nobeep,a
acall fbeep

;turn off motor
;disable interrupt
;clear counter

;get next command word

;get parameter of command "h"
;save parameter in nobeep buffer
;call "Beep routine"

dinz nobeep, repeat

inc dptr
1ijmp nextc

pop dpl

pop dph

inc dptr
movx a,@dptr

¢jne-a, #00h, eye

setbh pl.4
clr pl.4
inc dptr
l1jmp nextc

pop dpl

pop dph

inc¢ dptr
movx a,@dptr
mov re,a

mov a,#0ffh
mov b,H0£ffh
acall timer

djnz r6,pause

inc dptr
lijmp nextc

lcall cbeep

clr pl.4
lcall cheep

:get next command word

;get parameter of command "1
:if a=00 turn off eye
;otherwise turn on eye

;get next command word

;get parameter of command "p"
;uses r5 as a counter
:load parameter 65 sec for timerx

;get next command word

;Interrupt/ This is interrupt routine for INTO

inrtnd:

inc r4
retil

:count the number of pulse from
;the hole signal
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;Timer/ The time delay routine name "Timer" uses timer( and
;regilister a and b to generat delays from 1 to 65,5354
;milliseconds. The calling program lcoads register a(lsb)

timer:

go:

Qnems :
waltbt:

dwnab:

bdown :

done :

; Beep

fbeep:
pbeep:

nbheep:

;and b{msb) with desired delay in milliseconds.

Loading a

;delay of 0000h results in an immediate return.

.equ onemshi, 0fah
.equ onemslo, Ocbh

push tlo

push th

cijne a,#00h,go
orl a,b

jz done

clr a

anl tcon, #80cfth

anl tmod, #0£f0h
orl tmod, #01h
mov t10, gonemslo
mov th(, #onemsha
orl tcon,#10h
jbc tf0,dwnab
Sjmp wait

anl tcon, #0efh
djnz acc, onems
cine a,b,bdown
sjmp done

dec b

s)mp onems

pop thoO

pop tlO

ret

;2's coplement of 53Sh=facbh

:save timer( contens

;test for a=0

;a=00, test for b=00

;a2 will be 00 if a=b=00

;b is not 00, clear a

;Clear timer0 over flow and run
;Elags in TCON

;Clear TO part of TMOD, set TO for
;timer operation, mode 1 (16bit)
;8et TO to count up from facbh

;start timero

;poll TO overflow flag

;1oop until TO overflows

;stop TO

;count a down and loop until zero
;1f a=b=00 then done, return

;decrement b and count agailn

;restore TO contens

routine/This beep routine uses r5 as counter to count
;number of sound beep.

mov r5,%30h
mov a, §01h
setbh pl.23
acall timer
mov a, #01h
clE Pl.3
acall timer
djnz r5, pbeep
mov r5,#30h
mov a,#01lh
elr Pl
acall timer
mov a,#01lh
clr pl.3
acall timer
djnz rS, nbeep
ret

.end

;set number of pulse/beep
;set a=01 for 1 ms
;high for 1 ms

:low for 1 ms

;loop until r5=00

;set a=01 for 1 ms
;low for 1 ms

:low for 1lms

;loop until r5=00



