St ar
sk hkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkkhkhkkhkkhkkhkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkhkkhkkk*k
: USE ONLY A 89C52 M CROCONTROLLER!
: I T USES THE TI MER 2 FOR BAUD RATE GENERATOR

R R R R R R R R R R O I R R I R I R O R

éinclude(nacros.inc)

psct segnment code ; code segment
dsct segnent data ; data segnent
bsct segment bit ; bit segnent

R R R R R R I R R R I O I R R I R R R O R

©  SYSTEM EQUATES

R R R R R R R R R I O I R R R I R O R

OFF equ

0
ON equ 1
ON_OFF_NODE equ 0
FI RE_ MODE equ 1
STAR_MODE equ 2

© BAUD RATE VALUES - COPY | N RCAP2H AND RCAP2L
© BR = OSC_FREQ / (32 * (65536 - (RCAP2H, RCAP2L)))

BR30OH equ 254

BR300L equ 95
BR600H equ 255
BR600L equ 48
BR1200H equ 255
BR1200L equ 152
BR2400H equ 255
BR2400L equ 204
B4800RH equ 255
BR4800OL equ 230
BR9600H equ 255
BR9600L equ 243
;  COMMANDS

CHA_OFF equ 0
CHA_ON equ 1
SET_SCALE equ 2
DAYBREAK_ON equ 3
DAY_ON equ 4
SUNSET_ON equ 5

NI GHT_ON equ 6

FI RE_ON equ 7

;  NEW COVIVANDS

SET_TYPE equ 8
CHB_COFF equ 9
CHB_ON equ 10
PCON equ 87h
TCON2 equ 0c8h
RCAP2H equ Ocbh
RCAP2L equ Ocah

; I NI TI ALI ZATI ON REG STER VALUES

SP_VALUE equ 08h
| P_VALUE equ 00000010b
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St ar

| E_VALUE equ 10000010b

PO_VALUE equ 00000000b ; gl off

P1_VALUE equ 11111111b ; all inputs

P2_VALUE equ 00000000b ; g2 off

P3_VALUE equ 00001011b ; led on - status =0

SCON_VALUE equ 01010000b ; MODE 1 - 8 BITS - RX EN - POLLI NG
SCON_VAL2 equ 01000000b ; MODE 1 - 8 BITS - RX DI SABLED
TCON_VALUE equ 00000000b

TCON2_VALUE equ 00110100b ; TIMER 2 AS BAUD RATE GENERATOR
TMOD_VALUE equ 00000001b ; TIMER 0 - 16 BITS TI MER
PCON_VALUE equ 10000000b

THO_VALUE equ 229 ;o owas 177

TLO_VALUE equ 246 ;o was 224

RANDOM_START equ 01011011b ; START RANDOM VALUE

R R R R R R R R R R R I R O R R R S R R

© OPERATI ON POl NTS

R R R R R R R R R R R I R O R R R S R R

GLMODE bi t pl.0
GLSTAR bi t pl.1
G2 MODE bi t pl.2
G2STAR bi t pl.3
MASTER bi t pl. 4
ENABLE bi t p3.0
LED bi t p3. 2
LTEST bi t p3. 3
SO bi t p3. 4
S1 bi t p3.5
S2 bi t p3. 6
S3 bi t p3.7

R R R R R R R R R R R I R R R L R R

© VARI ABLES

R R R R R R O R R R R O I R R I R R R R

rseg dsct
gl _node: ds 1
g2_node: ds 1
gl_stat us: ds 1
g2_stat us: ds 1
gl out: ds 1
g2_out: ds 1
tenp: ds 1
random ds 1
val ue: ds 1
tick _counter: ds 1
gl _star: ds 8
g2_star: ds 8
star_step: ds 1
si ndex: ds 1
rseg bsct

ti meout: dbi t 1
group: dbi t 1
di mer _status: dbit 1

1

| ed_st at us: dbi t

R R R R R R R R I O S R R R I R R O R

; PROGRAM SEGVENT DECLARATI ON

R R R R R R R R I O S R R R I R R O R
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rseg

org

PROGRAM START

pgm start: [jmp

psct

00h

St ar

R R R R R I R R R O R R I R I R R R R

R R R R R I R R R O R R I R I R R R R

init ; power up
' org 03h ; int O
[jnp ex_int0
' org Obh ; timer O interrupt - systemtick
[jnmp tinD
' org 13h ;oint 1
[jmp ex_intl
' org 1bh ; timer 1 interrupt
[jnmp tinl
' org 23h ; serial interface interrupt
[jmp seria
éerial: ; they are not used
timl:
ex_intO0:

ex_intl: reti

I NI TI ALl ZATI ON

org

40h

R O R I I R R I R I I I O R I R R I I R S

R R R R I R R R I R I I I R O I R R R I I R S O

EE R R I S R I R I R R I R I I O R S R R R

PROCESSOR REQ STERS | NI Tl ALI ZATI ON

EE R R I R I R R R I R I O R S R O R

nit: nmov
mov
nmov
nmov
nmov
nmov
nmov
nmov
nmov
nmov
nmov
nmov
nmov
jb

nit _master: nov
l'jnp

nit_slave: nmov

sp, #SP_VALUE
PO, #P0O_VALUE
P1, #P1_VALUE
P2, #P2_VALUE
P3, #P3_VALUE

; main program start

PCON, #PCON_VALUE
TCON, #TCON_VALUE

TCON2, #TCON2

VALUE

RCAP2H, #BR2400H
RCAP2L, #BR2400L
TMOD, #TMOD_VALUE

| P, #1 P_VALUE
| E, #| E_VALUE

MASTER, i nit _sl ave
SCON, #SCON_VALUE

var _init

SCON, #SCON_VAL2

EE R R R R R R I R R R I S R R I O R I R

VARI ABLES | NI TI ALI ZATI ON
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R R R R R R R R R I O I R R I R I R R O R

var_init: nov
nov
nov
nov
nov

setb

nov
nov

| cal

nov
anl
nov
| cal

nov
nov
nov

clr
clr
setb

| cal

rkkkhkkhkhkhkkhkhkkhkhkhkkhkkkkkkk

rkkkhkkhkhkhkkhkhkkhkhkhkkhkkkkkkk

© MAIN LOOP

mai n_| oop: I call

mai n_| oopl

| oop_start:

| oop_st op: clr

Hain_loopZ: j bc
j nb

| cal
clr
hain_loops: [jp

trigger: nov

t enp, #0

gl_st at us, #00000000b
g2_st at us, #00000000b
gl_out, #00000000b
g2_out , #00000000b

| ed_status

star_step, #0
si ndex, #0

init_star

a, pl

a, #00001111b
val ue, a
do_set _type

val ue, #0
random #RANDOM START
tick _counter, #25

ti meout

group
di mer st at us

start _tiner

EE R I R I I R I R R I R R I O

EE R I R I R R R R I R R I

| anp_t est
MASTER, nai n_| oopl
check_ser

mai n_| oop2
ENABLE, | oop_st op

di nmer _stat us, | oop_start
mai n_| oop2

di mer st at us
gl_status, #11111111b
g2_status, #11111111b
gl_out,#11111111b
g2_out, #11111111b
mai n_| oop2

di mer st at us

gl_st at us, #00000000b
g2_st at us, #00000000b
gl_out, #00000000b
g2_out , #00000000b

ti meout,trigger
MASTER, nai n_| oop3

check node

LED ; LED ON = MASTER MODE
mai n_| oop
PO, g1_out ; out the new out
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nov P2, g2_out
' dec tick _counter

nov a,tick _counter

cj ne a, #0, new_out
' nov tick _counter, #25
' jb MASTER, check_sO

jnb | ed status,led is_off
led is_on: clr LED

clr | ed_status

[jnp check_sO
led is off: seth LED

seth | ed_status
éheck_sO: jb SO, cl ear _sO

setb SO

[jmp new_out

cl ear _sO: clr SO

; calculate the new out

new_out : i nc star_step
nmov a,star_step
cj ne a, #4, new_out 2
nov star_step, #0
clr group
nov a, g1_node
cj ne a, #STAR_MODE, new_out 1
I call cal c_new star
new_out 1: setb group
nov a, g2_node
cj ne a, #STAR_MODE, new_out 2
I call cal c_new star
new_out 2: clr group
I call cal cul at e_new
sethb group
I call cal cul at e_new
[jnmp mai n_| oop
check_node: nov a, pl
anl a, #00001111b
nov val ue, a
I call do_set _type
ret

EE R R R R I I R R I O I O R I S R O R

; CALCULATE NEW

R O I R I I R R R I R I I I R O I R R I R S
)

6alcu|ate_nemn nov a, g1_node
jnb group, cal c_newl
nov a, g2_node

éalc_nema: cj ne a, #ON_OFF_MODE, no_on_of f
I call do_on_off
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ret

no_on_of f: cj ne
| cal
ret

no fire node: | cal
ret

. LAMP_TEST
ianp_test: jb

| anp_on: nov
nov

wait_It: jnb
nmov
nmov
nmov
nmov

It _out: ret

St ar

a, #FI RE_MODE, no_fire_node

do fire

do_star

LTEST, It _out

PO, #11111111b
P2, #11111111b

LTEST, wait |t

a, gl _status
PO, a
a, g2_status
P2, a

R R R R R I R R R O R R I R I R R R R

R R R R R R I R R R I O I R R I R R R O R

R R R R R I R R R O I R R I R I R R O R

EVENTS REQUESTED BY HOST COMVAND

R R R R R R I R I O I I R R I R I R R O R

éheck_ser: jnb

clr
nmov
nmov
di v
nmov
cj ne
check_ser1: jc
check_end: ret
exec: 9YXIMP
conmand_table: |jnp
Ilnp
Ilnp
Ilnp
Ilnp
Ilnp
Ilnp
l'jnp
Ilnp
Ilnp
l'jnp
do_not hi ng: ret

RI, check _end
Rl

a, SBUF

b, #16

ab

val ue, b

if no byte rec return
clear flag

a, #CHB_ON+1, check_ser1 ; check command

exec

(comrand_t abl e)

do_not hi ng
do_not hi ng
do_not hi ng
do_not hi ng
do_not hi ng
do_not hi ng
do_not hi ng
do_not hi ng

do_set _type
do_choff
do_chon

do_choff
do_chon
do_setscal e
do_daybr eak
do_day
do_sunset
do_ni ght
do_rand

R R R R R R R R I O S R R R I R R O R

SET TYPE

EE R R R R R R I R R R I S R R I O R I R

do_set _type: nov
anl

a, val ue
a, #00000011b
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nov
novc
nov

nov
rr
rr
anl
nov
novece
nov

ret

fype_table: db

St ar
dptr, #type_table
a, @+dptr
gl _node, a

a, val ue

a

a

a, #00000011b
dptr, #type_table
a, @+dptr
g2_node, a

STAR_MODE
ON_OFF_MODE
FI RE_MODE
ON_OFF_MODE

R R R R R R R R R I O I R R R I R O R

CHANNEL OFF

R R R R R R R R R I O I R R R I R O R

do_choff: clr
nmov
cj ne

do_chof f 1: jc
anl
sethb

do_chof f 2: nov
movce
jb
anl
ret

ao_choffS: anl
ret

choff_tabl e: db

group
a, val ue ; check val ue
a, #8,do_choff1l

do_choff2

a, #00000111b

group

dptr, #chof f _tabl e
a, @+dptr

group, do_choff3
gl_status,a

g2_status, a

11111110b
11111101b
11111011b
11110111b
11101111b
11011111b
10111111b
01111111b

EEEE R R R R I R R O S R R I R I I R O R

CHANNEL ON

R R R R R R R R R O S R R I R I R R O R

do_chon: clr
nmov
cj ne

do_chonl: jc
anl
sethb

do_chon2: nov
movce
jb
orl
ret

group
a, val ue ; check val ue
a, #8, do_chonl

do_chon2

a, #00000111b

group

dptr, #chon_t abl e
a, @+dptr

group, do_chon3
gl_status,a
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do_chon3: orl
ret

chon_t abl e: db
db
db
db
db
db
db
db

St ar

g2_status, a

00000001b
00000010b
00000100b
00001000b
00010000b
00100000b
01000000b
10000000b

R R R R R R R R R I O I R R R I R O R

R R R R R R R R R I O I R R R I R O R

' DO ON OFF

do_on_off: jb

nov
nov
ret

ao_on_offZ: nmov
nov
ret

group, do_on_off2
a, gl _status
gl_out, a

a, g2_status
g2_out, a

EEE R R R R I R R R O I R R I R I S R O R

calc a 8 bit
and update gl star/ g2 star

random nunber in tenp

R R R R R R R R I O I R R I R I R O R

© CALC NEW STAR -

calc_new star: |cal
store_star: nov
j nb
nov
store_starl: nov

str_star_loop: nov
anl
cj ne
str_star_dec: cjne
ljnp
str_star_decl: dgc
l'jnp
str_star_inc: cjne
, l'jmp
str_star _incl: inc
str_star_cont: inc
nmov
rr
nmov

dj nz

ret

get _random

ro, #g1_star
group, store_starl
ro, #92_st ar

val ue, #8

nmp

a, te
a, #1
a, #0, str_star _inc
@0, #0, str_star_decl
str_star_cont

@0

str_star_cont
@0, #1,str_star_incl
str_star_cont

@0

ro
a,tenp

a
tenp, a

val ue, str_star_| oop
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R R R R R R R R R I O I R R I R I R R O R

DO STAR

R R R R R R R R O I R R I R I R R R R

do_star: mov a,star_step

nov b, #4
mul ab
nov si ndex, a
' nmov ro, #g1_star
jnb group, do_star?2
nov ro, #92_star
ao_starZ: nov val ue, #8
nov t enp, #0
ao_star_loop: nov a, tenp
rr a
mov tenp, a
' nov a, si ndex
add a, @0
nov dptr, #step_table
novc a, @+dptr
cj ne a, #0,do_star_contl
ao_star_contO: nov a, tenp
anl a, #01111111b
[jmp do_star_cont2
ao_star_contlz mov a,tenp
or | a, #10000000b
ao_star_contZ: mov tenp, a
' i nc ro
' dj nz val ue, do_star _| oop
; store value in gx_out
' ib group, do_star_g2
ao_star_glz nov a, gl _status
anl a,tenp
nmov gl _out,a
ret
ao_star_g2: nmov a, g2_status
anl a,tenp
nmov g2_out, a
ret
étep_table:
; star_step =0
db 1
db 0
db 0
db 0
; star_step =1
db 1
db 1
db 1
db 0
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; Sstar_step = 2
db
db
db
db
; Sstar_step = 3

St ar

OORrkF

RPRRR

)
R R R R R R I R R R I O I R R I R R R O R
)

; INIT STAR

init_star: nov
nov

init_star_|oop: nov
i nc
dj nz

ret

; DO FIRE

EE R R R R R R R R R R R R I O R R R

b, #16
ro, #g1_star

@0, #0
ro
b,init_star_| oop

EE R R R R R R R R R R R R R I R O R R

R R R R R I R R I O I R R I R I R R O R
)

ao_fire: nmov
nov
div

nmov
cj ne
ret

ao_firel: | cal

étore_fire: jb

store firel: nov
anl
mov
ret

store fire2: nov
anl
nmov
ret

a, star_step
b, #2
ab

a, b
a, #1,do firel

get _random
group, store_fire2
a, gl _status

a, tenp
gl_out,a

a, g2_status

a,tenp
g2_out, a

)
R R R R R R R R R O S R R I R I R R O R
)

; start _tinmer

R R R R R R R R O I R R I R R R R R

setb
ret

start _tinmer:

; TIMER O | NTERRUPT

TRO ; start timer O

EE R R R I R R I R I I R R I R O R R R

R R R R R R R R I O S R R R I R R O R
)

tino: push
push
push

acc ; save registers a
b ;b
dph ; save dp
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push

clr
clr

setb

nov
nov

setb

pop
pop
pop
pop

ret

: RANDS

St ar
dpl

TFO ; clear int flag
TRO ; stop timer O
ti meout

TLO, #TLO_VALUE ; set tiner 0 val ue
THO, #THO_VALUE

TRO ; start timer O
dpl ; restore dp
dph

b ; restore b

acc ; restore a

EE R R R R R R R R R R R R I O R R R

R R R R R R R R R I O I R R R I R O R
)

rands: nov
j nz
cpl
nov
rand8b: anl
nov
nov
rrc
nov
ret

a, random
rand8b

a

random a

a, #10111000b
c,p

a, random

a

random a

EE R R R R I I R I R I R I R S R R O I O R

; GET RANDOM - RANDOM VALUE | N TEMP

R R R R R R I R R R O I R R I R I R R O R
)

get _random nov
nmov

éet_rnd_loom

dj nz

ret

;  PROGRAM END

| cal

val ue, #8

t enp, #0

rand8 ; calc new carry

a,tenp ; insert in tenmp fromrigth side
a

tenp, a

val ue, get _rnd_I| oop

EE R R R R R R R R R R I R I I R R I O R R

R R R R R R R R R R I O R R I R R O R

end
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