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ABSTRACT

This project is for the use of controlling electrical devices in home or building. Such as
tuming on-off , setting the time to turn off or even verifying the status of the devices we want. The
principle of this project is using FM transceiver in transceiving the controlling data , which would

contain two parts that is the controlling equipment and the organizing equipment.
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rdssevlivusia il ezdizaemsdiiudsna 88 s 108 wazigsad) ualumiessuingeviousiaign

- AR
oz laifinadl
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Tygnamamsimumsiaeurhdaud livewlfgausufissmenozi lidueend Tnsde la/
o { g o 4 o o
10.811 (Speaker) finthiithidanlasudayana T Wiihidagnandes (Transducer)
11.m8189% (Automatic Gain Control ; AGC) 3t lun13AIUaNEATWEIY (Gain) 8819
oa ludiAvesasasumeluninang  mefnuliszduanudsvesdsenisuflsldond Insasiluy
S
NN uils
a 5 a9 oA o a
12.maweHE (Automatic Frequency Control ; AFC) Hniid lumsaduausny uadesnm
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vespneeadaames Masiiie 1 ladggnainaisvesaniindeInsedNgNABIANBAIIAT
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2.6 NgHNEINUNITVBNUVVIIVIANGGS
1 :lv 1 &R aa g 1 Aq Yo P
Tudaufiszidumsnandiinsuazduasudisg lumsesnuuuasesiléfuaaudge
1 < a A 9/ o dy 2 9 1 o a Hq ¥
Tageznandunnizasesinedesnulasseuil #9ldun 2wsvnedyguanudganlsues
1094 (RF Power Amplifier)
99 TvNadaaanNNBgTilSumanias (RF Power Amplifier)

1.013 ludansuSaans (Transistor Bias)
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aa 4 = o aa A
y19:AMBs (Base-Emitter Voltage ; V) UAZOATENIEIABNANBTIIN (Common
g X a A a a ¢ A J = o Yt
Emitter Current Gain ; ) lagilnd iisgamgiivems S amasmugy sziinailvm
o A a s ¥ aa 1
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i A ) a o y 1 9/
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1 4 A J o 9 1 a o
Anszuanaeaanae’ (Collector Current ; 7,) My Ml mislinesussasnsveis
Y 1 [ o 5 4 4 ¥ A 4
Faanel 19U SATWENIIRY (Voltage Gain) tfasuinlaslilnnfinsesnuuu’lila dei
° = o A agdd a
Fziinnaanansgnuvesmaaounas ¥V,  suileunoingungiinge Tiamen
a o i
CRGTGEE (Emitter Voltage ; VE)
& a a s A ‘3 o 9/ 7 5 9
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a J a J o a Y ' o 9
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a o Y o % 1 1 aa 4 2 o 9
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Sroenuuni 7, fiu 20 miwes AV, wihlimsnlfsunases 7, s
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o o o o o o d
flammsasawessasweedyaunszuaaauil awsam1a lashdanulsey
2 1 o o 9 daa o 3 s 1y
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o o a 4
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*11 K 910
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Y 1 A o g a 1 1 a i < 1
2181 K igaa 14 i8unnndt 1 uaasd naugamesegluaniaes ag
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suaUTYB AL uila tazuss Inaa
gl o o yar 9 1 a ool vl o
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2 2 2
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*M1 7, 9
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— Zl L6 (2.28
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4 o 4 £ yas iy ° 9
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4 4 ' g 1 4 4 1 1
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S18T, |+
I (TLS22)

o 1 A = d a
5)fuUMABUNNBURUAUS (Input Impedance ; Z itm) uage N NRIAUS

Tg =18, + (2.29)

Zoai
(Output Impedance ; Z ) Fuiludrmesuealad

o(n

*M Zy,y 90

1+
Ziwy |- - (230)
=
*M1 Z () 90
L+
Zo =7 - @31)

e)fmnamannumiieniiL) uazainawg Ih(C) vensesuuadduiinaud
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*ma1 Q 90
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*ma1 X, 90

X =0sR; 2.33)
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bl L (2.34)
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Timisanusweyanioluviia 128 lud (@msuwes 8051) uazyuia 256 Tue
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LY oA '3
172 msdaBesvnuaziesingnsazBaavesneeques ulnsneulnsameinizga

MCS-51

TuTasneuTnsamesaszga MCS-51 paweseslidumisuumiloudu dsgili 2.13

VSS VCC RST/VPO
IL
LAY
XTALL | A
P1.0 _/ I~ VCC <>
P11l =1 P0.0 <>
P1.2 — PO.1 <+
P1.3 o —1P0.2 XTAL2 H‘ > AL
P1.4 1 p0.3 EA/VDD > <+—>
P1.5 41 P0.4 T
P1.6 — P05
P1.7 | — el P0.6 <+
VPD/RST 8051 P07 PSEN +— sk <>
P3.0/RXD = 8351 — VDD/EA 8351 4__," s
P3.1/TXD PROG/ALE PROG. ¢ <>
F32/INTO o] ool e g el =
P3.3/INT1 = P2.7 [ RO —» <+—>
P3.4/T0 — P2.6 p TXD <—
P3.5/T1 — P2.5 wj 2.5 g
P3.7/RD — P2.3 < T0 > <>
XTALL — P2.2 R W 43 <

31 2.13 ueasdunnisuwesdal luTasaeu Tnsamesaszga MCS-51

~ 1 v dy
319019 IAUDUIAASUTNAIU

Y1Vss(20) : ABAINIT1IUA

YIVee(40) : denummassig lassvina 5 Toad

ymeda 0 (32-39) : i 8 ¥1 Milundmsunesa o fluuia 8 da

wmesa 1(1-8) : § 81 Mdilunidmiunesa 1 fvura 8 Ia

neda 2 21-28) : 3l 8 1 Miilundmsunesa 2 fluura 8 da

umeia 3 (10-17) : 3 8 v1 WiTuundmuwesa 3 fivuia 8 Ua

IRST() : WdmsumsSwalilsunsu Tasnfiszdesiianziiuassa 1 Shnm
agiies 2 uusdu lada

¥IALE/PROG(30) : thindmsulddsdygusenlinisuen ifenauausuaAT

uaaias e lUAE1 (Address Latch Enable) 31AH@3A 0
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("] N 1 W { g ] °
o 41PSENQY) : WdsdamnaaTasuies msrdionTosunsuiunu Pilumissaas
Tdsunsunisuensil (Program Strobe Enable)
1 1 o 9 3
e 41EA/VPp(1) : Midentazlduirsanuiimeuennienisly Tasdwniitianiuy
d a A 9 1 o 19 9 A Y o
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9 1 nv '
moluszdesdasuiiiasng1aua
1 a a H a d
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[ - a U4 a 4
o 9IXTAL2(18) : 1¥efiuaTanea lagsifluuewiyndnnasesseadaames
J
213 Tnssahameluveslulnsneulnsanesnszga MCS-51
y
M) TassadremirsarudweslulasaeuInsamesaszga MCS-51 3 2 dau Asiife
® wueau81 1151033 (Program Memory)

' o 9
®  YUIPANNVWBYA (Data Memory)

FH A
¥ ; |
FH
WhEANN
sty
dayametusutifity
WiaAIuA MCS-51uwurasiviniiu 3
smwmsuliuTdsunsu VoA & :
aeuan ssuLfiu wWhgAun
dayamelu 7/ ﬂggﬁﬁ-‘an
MCS-51 s
MCS-5191uu
64ATalue
| I 33maadidouvinlal RO-R7
ngufi 4 e
whuanud wmhuauN 3iaaadidouvinll RO-R7 RD
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unmuMeuangn unTumuangn Ll ";,’:‘;‘-2" d WR
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| 0000H 0000H 0000H
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iulusunsu Liutaya

11 2.14 naasTassaveamizenduwes lulasaeu Insamesaszga MCS-51
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L whonansTlsunswezntadiy 2 dau Ao miasanudiTdsunsunely
(Intemnal Program Memory) Suna 4 Alalud (dwmsuwes 8051) HazHUlY
o & a Y2
aus Talsunsunuen (Extenal Program Memory) Ssilvutagagaldda

64 dlalud
2. mheanwdeya wiuflu 2 dau fe wiaganusweyaniely (nternal
Data Memory) fuuna 256 lud (dmsuwes 8051) uazmiasaamsiniouen

2 a a
(External Data Memory) @sihiunaganaldd 64 Ala'lud
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org 0000h

buttonl equ 0000
button2 equ 0000
button3 equ 0000
button4 equ 0000
button5 equ 0000
buttoné equ 0000
button? equ 0000
button8 equ 0000
button9 equ 0000
button0 equ 0000
buttonA equ 0000
buttonB equ 0000
buttonC equ 0000
buttonD equ 0000
buttonstar equ 0000
buttonsharp equ 000

==== CODE FOR KEYBOARD

kb_equipl equ 0111
kb_equip2 equ 1011
kb _equip3 equ 1101
kb_equip4 equ 1110
kb power equ 0111

kb_status equ 1011
kb time equ 1101
kb _on equ 1110
kb off egqu 0111

kb _hour equ 1011
kb_minute ecqu 1101
kb ResetKey equ 1110
kb Up equ 0111
kb _down equ 1011
kb_EnterKey equ 1101
kb DelKey equ 1110
send_dtmf code equ 3
last_dtmf sent equ 3

last_receive_code equ 3Zh
temp equ 33h
e e NN Teel I ™ASE G1ZCH

lcall count 0

leallinit 1825

Tcalliinitsled
jEesie-cc B N DY 0

Jm——————— MESSAGE O
select eq: db

CODE FOR DTMF
0001b
0010b
0011b
0100b
0101b
0110b
0111b
1000b
1001b
1010b
1101b
1110b
1111b
0000b
1011b
01100b

1110b
1110b
1110b
1110b
1101b
1101b
1101b
1101b
1011b
1011b
1011b
1011b
0111b
0111b
0111lb
0111b
Oh

1h

Ssec
5

EonTaN IS el ATl o758

N LCD —---——-—=--

;button
;button
;button
;button
;button
;button
;button
;button
;button
;button
;button
;button
;button
;button
;button
;button

O#H O QN WOW o JdwWwo o ¥ WK

:keep key pressed code in r6
; keep last send dtmf code in r7

;keep temp variable

53h,455,4ch,45h,43h,54h,20h,45h,51h,55h,49h,50h,4Dh,45h,4Eh,54h

;"SELECT EQUIPMENT"
select no _eg: db

20h,31h,25h,20h,20h,32h,20h,20h,20h,33h,20h,20h,20h,34h,20h,20h

;" 1 2 3 4"
select eql: db

45h,51H,55h,49h,50h,4Dh,45h,4Eh,54h,20h,31h,20h,20h,20h,20h,20h

;"equipment 1"
select eq2: db

45h,51h,55h, 4%9h, 50h, 4Dh, 45h, 4Eh, 54h, 20h, 32h, 20h, 20h, 20h, 20h, 20h

;"equipment 2"
instruct menu: db

20h,20h, 49h, 4Eh, 53h, 54h, 52h, 55h, 43h, 54h, 4%h,4Fh, 4Eh, 20h, 20h, 20h



sinstruction?

instruct choice: db

50h, 4Fh,57h, 45h, 52h, 20h, 43h, 48h, 45h, 43h, 4Bh, 20h, 54h, 49h, 4Dh, 45h
; "power check time"

yes_no: db

20h, 20h,20h, 5%, 45h, 53h, 20h, 20h, 4Fh, 52h, 20h,20h, 20h, 4Eh, 4Fh, 20h
;"yes or no"

on_or off: db

20h, 20h,20h, 4Fh, 4Eh, 20h, 20h, 4Fh, 52h, 20h, 20h, 20h, 4Fh, 46h, 46h, 20h
;ionzor:-off!

firm on: db

20h, 20h, 20h, 4Fh, 4Eh, 20h, 3fh, 20h, 20h, Z0h, 20h, 20h, 20h, 20h, 20h, 20h
; "on ?"

firm off: db

20h, 20h, 20h, 4Fh, 46h, 46h, 20h, 3fh, 20h, 20h, 20h, 20h, 20h, 20h, 20h, 20h
jrtoff 2t

on_success: db

4Fh, 4Eh,20h, 53h, 55h,43h,43h,45h, 53h, 53h, 46h,55h, 4Ch, 21h, 21h, 21h
:"on successful!!"

off success: db

4Fh, 46h,46h,20h,53h,55h,43h,43h, 45h, 53h, 53h, 46h, 55h, 4Ch, 21h, 21h
;"on successful!!"

press_a_key: db

50h, 52h,45h, 53h, 53h,20h, 20h, 41h, 4EH, 59H, 20h, 20h, 4Bh, 45h, 59h, 20h
now_on: db

20h,20h, 45h,51h, 55h, 49h, 50h, 4Dh, 45h, 4Eh, 54h, 20h, 4Fh, 4Eh, 20h, 20h
;"equipment on"

now_off: db

20h,20h,45h, 51h, 55h, 49h, 50h, 4Dh, 45h, 4Eh, 54h, 20h, 4Fh, 46h, 46h, 20h
;"equipment off"

please wait: db

20h,20h,50h, 4Ch,45h, 41h, 53h, 45h, 20h, 20h, 57h,41h, 49h, 54h, 20h, 20h
;"please wait"

equip: db

20h,20h,45h, 51h, 55h,49h,50h, 4Dh, 45h, 4Eh, 54h, 20h, 20h, 20h, 20h, 20h
;"equipment "

set_time: db

20h,20h,20h,53h,45h,54h}20h,20h,54h,49h,4Dh,45h,20h,20h,20h,20h
;"set time 2y

set_on_time: db

20h, 20h,20h, 53h, 45h, 54h, 20h, 4Fh, 4Eh, 20h, 54h, 49h, 4Dh, 45h, 20h, 20h
;"set on time"

set_off time: db

20h,20h,53h,45h, 54h,20h, 4Fh, 46h, 46h, 20h, 54h, 49h, 4Dh, 45h, 20h, 20h
;"set off time"

zero_to_nine: db 30h,31h,32h,33h,34h, 35h,36h,37h, 38h, 39

0 Tl

time_unit: db 30h,30h,48h, 20h, 3Ah, 20h, 30h, 30h, 4Dh

;M00h 2 00mY

transmitting: db

20h,20h,54h, 52h, 41h, 4Eh, 53h, 4Dh, 49h, 54h, 54h, 49h, 4Eh, 47h, 20h, 20h
; "transmitting"

not available: db

20h, 20h, 4Eh, 4Fh, 54h, 20h, 41h, 56h,41h, 49h,4Ch, 41h, 42h, 4Ch, 45h, 20h ;

try again: db

20h, 20h, 20h, 54h, 52h, 59h,20h, 20h, 41h, 47h, 41h, 49h, 4Eh, 20h, 20h, 20h
no_time_set: db 5

20h, 4Eh, 4Fh, 20h, 54h, 49h,4Dh, 45h, 20h, 4Fh, 4Eh, 2Fh, 4Fh, 46h, 46h, 20h
SO time o /ofE"

question: db 20h, 3fh, 20h



; MATIN

PROGRAM
mov last dtmf sent, #0 -

set it to be differencce value

mov send_dtmf code, #1 i
main:
mov sp, #40h ; initialize stack pointer
lcall clear lcd
mov dptr, #please wait ; load message address
mov a, #00h ; load address on lcd
mov r3,#16 ; load number of character
lcall show lcd ; show lcd
; END O F MApl N = ===
j=========== S E L E C/T E-Q=U“T=P.M E“N T ========

;This procedure will receive keypad and check if

; 1t is equipment selecet key or not

( equipl-equip4 )

; and if you confirm this procedure will send DTMF code

; if no itsmwill redo._untididone
SELECT_ EQUIP:

push OEOh

push 03h

lcall clear_ lcd
mov dptr, #select_eq
mov a, #00h

mov r3,#16

lcall show_lcd

mov dptr, fselect no eq
mov a, #40h

mov r3,#16

lcall show_lcd

start_select equip:
acall look up DTMF

cjne a,#kb equipl, keyEquip2;

push 0eOh

mov dptr, #select eql

mov a, #00h

mov r3,#16

lcall show _lcd

pop 0eOh

ajmp equip_equipment select

keyEquip2:

cjne a,#kb equip2, keyEquip3

push 0OeOh

mov dptr, #select eq2

mov a, #00h

mov r3,#16

lcall show_lcd

pop 0OeOh

ajmp equip_equipment select
keyEquip3:

cjne a,#kb_equip3, keyEquip4

lcall clear lcd

mov dptr, #not available

mov a, #00h

mov r3,#16

; save Acc Reg.
; save R3

; load message address

; load address on lcd

; load number of character
; show lcd

; load message address
; load address on lcd
; load number of character
; show lcd

; receive DTMF code in A

check if it is equip 1 key or not
; save Acc before use

; load message address

; load address on lcd

; load number of character

; show lcd
; load old acc
;1f key equipl pressed

; save Acc before use

; load message address

; load address on lcd

; load number of character
; show lcd

; load old acc

; if key equip2 pressed

; equip 3 not availble now

; load address on lcd
; load number of character



lcall show_lcd
mov dptr, #press_a_key
mov a, #40h ; load address on lcd
mov r3,#16 ; load number of character
lcall show_lcd
acall look up_ dtmf
ajmp main
keyEquip4:
cjne a,#kb_equip4,start_select_equip;
lcall clear 1lcd

mov dptr,#ngt_available ; equip4 not avaliable now
mov a, #00h ; load address on lcd
mov r3,#16 ; load number of character
lcall show lcd ; show lcd
mov dptr, #press_a_ key

mov a, #40h ; load address on lcd
mov r3,#16 ; load number of character

lcall show lcd
acall look up dtmf

ajmp main ; and if wrong key -> recieve new
equip_equipment select: ;7 1f equipl-4 pressed will jump here
push 0eOh ; save a
mov send dtmf code,a i now code DTMF is saved
mov dptr, #yes no ; load yes or no message address
mov a, #40h ; load yes or no to line 2
mov r3,#16 ; load number of character
lcall show lcd i show lcd
pop 0OeCh ~l08d old acc
;= begin confirm key section ====
check enter se:
acall look up DTMF i receive DTMF code in A
cjne a,#kb_enterkey,check~reset_se
lcall send dtmf ; send select equipment code
pop 03h ; load old R3
pop OEOh , ; load Acc reg
ajmp select_instruction ; Jump to select instruction section

check_reset_se:
cjne a,#kb_resetkey,check_delete_se

pop 03h : load old R3
pop OEOh ; load Acc reg
ajmp main ; 1f press reset then reset program

check_delete_ se:
cjne a, #kb_delkey,check enter se

pop 03h ; load old R3
pop OEOh ; load Acc reg
ajmp select equip ; go select new equipment

; LOOK UP DTMF CODE FROM KEYPAD ==================
i This procedure will look up code sent from DTMF keypad from Port O

3 and return DTMF code in Acc Register ( A )
LOOK_UP_DTMF:

push 02h ; save R2
start_lud:

mov pO0, #0ffh;
mov r3,#0
mov a, #0ffh



check column:

;ez=—vcheck col0
clr-p0.]
mov a,p0
mov r2,a
anl a,#0fh

cjne a,#0fh,col detect

s =—=icheck.colil

setb p0.7

clr ' p0.6

mov a,p0

mov r2,a

anl a,#0fh

cjne a,#0fh,col detect
;i—==_check . colZ

setb p0.6

clr pOfS

mov a,p0

mov r2,a

anl a,#0fh

cjne a, #0fh,col detect
; ——— gheckK coli3

setb p0.5

clr p0.4

mov a,p0
; setb p0.4

mov r2,a

anl a,#0fh

cjne a,#0fh, col detect

ajmp start lud

col detect:
mov a,p0

cjne a,2h,exit lud
jmp col detect

exit lud:
mov a,r2

v

; receive port
; save a to r2
; keep 4 lower bit

; receive port
;isavezaitorr2
; keep 4 lower bit

; receive port
h tsave a to r2
; keep 4 lower bit

; receive port

;msaye a to r2
; keep 4 lower bit

; receive port

return old R2

E=NED IO E P oREOFCoF =D R
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;7 This procedure will select instruction and keep instruction key

; in Acc register
SELECT INSTRUCTION:
push 02h
push 03h

lcall clear lcd

mov dptr, #instruct menu
mov a, #00h

mov r3,#16

lcall show _lcd

moV dptr, #instruct choice
mov a, #40h

mov r3,#16

lcall show lcd

’

.
L

; save R2
; save R3

; load message address

; load address on lcd

load number of character
; show lcd

; load message address

; load address on lcd

load number of character
; show lcd



start_select instruct:
acall look up DTMF ;
; key power pressed

receive DTMF code in A

cjne a,#kb_power, keyStatus_si; check if it is power key or not

pop 03h

pop 02h

; load old R2

ajmp power operation

keyStatus_ si:
cjne a, #kb status, keyTime si 5
key or not
pop 03h
pop 02h
; load old R2
call check status
Jjmp main

keyTime si:
cjne a, #kb_time, keyReset si
pop 03h
pop 02h
; load old R2
ajmp set_ time operation
keyReset si:
cjne a, kb resetkey, keyDelete si
mov send dtmf code, #kb_resetKey
lcall send dtmf
pop 03h
pop OEOh
ajmp main
keyDelete si:
cjne a, #kb_Delkey,start_select instruct
mov send_dtmf code, #kb delkey
lcall send dtmf
pop 03h
pop OEOh
ajmp main

; load old R3

check if it is check status

soloads ol diiR3

; load old R3

- lagad old R3
; load Acc reg

; go select new equipment

; load old R3
; load Acc reg

; go select new equipment

j============= END OF PROGCEDURE =========
j=========== P OWER (ON/OFF ) EQ U IPMEN T ==========
POWER OPERATION:
push 0OeOh ; save old acc
push 03h ; save r3
push 02h ; save R2

lcall clear lcd

mov dptr, #on_or_ off

mov a, #00h

mov r3,#16 g
lcall show lcd

start_on_off:
acall look up DTMF ;

cjne a, #kb_on, keyoff po F
push 0eOh

mov dptr,#firm on

mov a, #00h

mov r3,#16 i

’

load message address
; load address on lcd

load number of character

; show ;cd

receive DTMF code in A

’

check if it is power key or not

; save Acc before use
load message address

-; load address on lcd

load number of character



lcall show_lcd
pop 0eOh
ajmp end test_key po

keyOff po:
cjne a, #kb_off, keyReset po
push 0OeOh
mov dptr, #firm off
mov a, #00h
mov r3,#16
lcall show lcd
pop 0OeOh
ajmp end_test_key po

keyReset po:
cjne a,#kb_resetkey, keyDelete po
mov send_dtmf code, #kb resetKey
lcall send dtmf
pop 02h
pop 030h
pop 0eOh
ajmp main
keyDelete po:
cjne a,#kb_Delkey,start on off
pop 02h
pop 030h
pop 0eOh
ajmp select instruction

end_test key po:
mov r2,a
; copy key from a to r2
push 0eOh
mov dptr, #yes no
mov a, #40h
mov r3,#16
lcall show_lcd
pop 0OeOh

check enter po:
acall look up DTMF
cjne a, #kb_enterkey,check reset po
cjne r2,#kb on,goto off po
pop 02h
pop 03h
pop 0eOh
ajmp on_operation
goto_off po:
pop 02h
pop 03h
pop 0OeOh :
ajmp off operation

check reset po:
cjne a,#kbﬁresetkey,check_delete_po
mov send_dtmf code, #kb resetKey
lcall send dtmf
pop 02h
pop 03h
pop 0eOh
ajmp main

begin confirm key section

; show lcd

; 1f key power pressed

; save Acc before use

; load message address

; load address on lcd

; load number of character
; show lcd

; if key set time pressed

;-load old R3

; load Acc reg

; load old flag
; go select new equipment

; load old R3
; load Acc reg
; load old flag
; go select new equipment

; save Acc before use

; load yes or no message address

; load yes or no to line 2

; load number of character
; show lcd

; load old. acec

; receive DTMF code in A

; go to on equipment
; load old R2
; load old R3

; go to off equipment
; load old R2
; load old R3

; load old R2
; load old R3
; load old flag

; 1f press reset then reset program



check_delete_bb:
cjne a,#kb_delKey,check enter po

pop 02h
pop 03h
pop 0eOh
ajmp power operation

’

ON_OPERATION:

push 0eOh
push 02h
push 03h

BaN=D: 05k PR O
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mov send dtmf code, #kb power

lcall send dtmf

mov send dtmf code, #kb on

lcall send dtmf
lcall clear lcd

mov dptr,f#on_success
mov a, #00h

mov r3,#16

lcall show lcd

mov dptr, fpress A key
mov a, #40h

mov r3,#16

lcall show lcd

acall look up DTMF
pop 03h

pop 02h

pop 0eOh

ajmp main

i

OFF_OPERATION:
push 0OeOh

push 02h
push 03h

mov send_dtmf code, #kb_power

lcall send dtmf

mov send_dtmf code, #kb off

lcall send dtmf
lcaliiclear lcd

mov dptr,#off_success
mov a, #00h

mov r3,#16

lcall show lcd

mov dptr, #press A key
mov a, #40h

mov r3,#16

lcall show_lcd

acall look up DTMF
pop 03h

pop 02h

pop 0OeOh

ajmp main

equipment

E N-DULOAF
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’

; load old R2
; load old R3
; load old flag

; go select new equipment

’

’

; save old acc
; save R2
; save R3

send power instruction

; send on code

; load message address
; load address on lcd

load number of character

; show lcd
; load message address
; load address on lcd

load number of character

; show lcd
receive DTMF code in A

; go to wait new command

; save old acc
; save R2
; save R3

send power instruction code

; send off code

; load message address
; load address on lcd

load number of character

; show lcd
; load message address
; load address on lcd

load number of character

P.ROCFEDURE
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’

; show lcd
receive DTMF code in A

go select new

; This procedure check status of remote computer
CHECK_STATUS:

push 0

f0h



push 0elh
push 05h
push 04h
push 03h

hourl cs equ 34h
hour2 cs equ 35h
minutel cs equ 36h
minute2_cs equ 37h
on_off cs equ 38h ; keep code on or off of equipment

lcall clear lcd

mov dptr, #please wait

mov a, #00h

mov r3,#16 ; show menu to
select to set

lcall show lcd

mov send dtmf code, #kb_status
lcall send_dtmf

find_start byte:
lcall receive dtmf

cjne a,#buttoHS,find_start_byte >find "0101"
lcall receive dtmf ; on/off status
mov on off cs,a ; keep on/off in variable
lcall receive dtmf ;9% @dde

cjne a, #buttonsharp,end no time

;7 receive time value
acall receive dtmf
mov hourl cs,a

acall receive dtmf
mov hour2 cs,a

acall receive_dtmf
mov minutel cs,a
acall receive_dtmf
mcv minute2 cs,a

;change value and calculate

mov b, #10

mov a,hourl cs

acall change Value ; change receive code into right
mul ab soirde=shourl #0810+ + hour 2

mov r4,a ; save a

mov a,hour2 cs

acall change value

add a,r4

mov r4,a

mov b, #10

mov a,minutel cs

acall change Value ; change receive code into right
mul ab ; r5 = minutel * 10 + minute 2
mov r5,a ; save a

mov a,minute2 cs

acall change value

add a,r5

mov r5,a

cjne r5,#60,print time cs



inc r4 ; if minute is 60 then add 1 hour
mov r5,#0

; — PRINT TIME ON 2ND LINE - ;
print_time cs:
mov dptr, #time_unit

mov a, #44h

mov r3,#9 ; manipulate LCD
lcall show_lcd ; for setting up time
lcall print hour ; print hour in r4
lcall print_minute ; print minute in r5

jmp show equip status

end no_time:
; — PRINT NO TIME ON 2ND LINE - ;
mov dptr,#no_time_ set
mov a, #40h
mov r3,#16 ; show menu to select to set
lcall show_lcd

show_equip status:
mov r4,on off cs
cjne r4,#button7,equip is on ; check with off
mov dptr, #now off
mov a, #0h
mov r3,%#16
lcall show lcd
jmp exit cs
equip_is on:
mov dptr, #now_on
mev a, #0h
mov r3,#16 ; show menu to select to set
lcall show_lcd
exit cg3
lcall look up dtmf
pop 03h
pop 04h
pop 05h
pop OeOh
pop 0fOh

show menu to select to set

~.

=== END O
jmm==—c S E
; r4 keep hour
; r5 keep minute :: caution!!( r5 is also used by variable temp use
in select
; instruction ) but that variable no use
here so we can use it
SET _TIME OPERATION:

push 0eOh

push 03h
time_onoff code equ 3%h ; keep set time on or off code
start_set time operation:

Icall-clear lcd

mov dptr, #set_time

i
T

mov a, #01h

mov r3,#15 ; show menu to select to set
lcall show_lcd ; time for on or off equipment
mov dptr, #on or off

mov a, #40h

mov r3,#16



lcall show_lcd
check key sto:

acall look up dtmf ; receive choice from keypad
cjne a,#kb_on,set_off sto ; branch choice
;== SET ON TIME SELECTED —==——= ;

set code set time on

~.

mov time onoff code, #kb_on
lcall clear lcd

mov dptr, #set_on_time ; load message address
mov a, #00h ; load address on lcd
mov r3,#16 ; load number of character
lcall show lcd ; show icd
jmp set_time sto ; Jmp to set time

set_off sto:
cjne a,#kb_off, keyReset sto

e s e SETC ORI MBRSIMECTED === ;
mov time onoff code, #kb off
lcall clear lcd

set code set time on

~.

mov dptr, #set off time ; load message address
mov a, #00h ; load address on lcd
mov r3,#16 ; load number of character
lcall show_lcd ; show lcd
jmp set_time sto ; jmp to set time

keyReset sto:

cjne a,#kb_resetkey, keyDelete sto

mov send dtmf code, #kb_resetKey

lcall send dtmf

pop 03h

pop 0eOh

ajmp main ; go select new equipment
keyDelete sto: .

cjre a,#kb Delkey,check key sto

pop 03h

pop 0eOh

ajmp select instruction ; go select new equipment
et SET AMOUNT OF TIME HH:MM --—--———- 2

set_time sto:

mov rd, #0 ; initialize value
mov r5,#0 ; r4d keep hours ,r5 keep minutes
push 0OeOh ;
mov dptr, #time unit ; show HH:MM on 2nd line
mov a, #44h
mov r3,#9 ; manipulate LCD
lcall show_lcd ; for setting up time
pop 0OeOh

set_hour sto:
acall print hour ; print hour on lcd
acall look up dtmf ;set_hour up

; increase hour

cjne a,#kb up,set hour down ; set hour value first
cjne r4,#23,shsl m ; check if hour more than 23

mov r4,#0

jmp set hour sto
shsl: - =

inc r4

jmp set hour sto

set_hour down: ; decrease Hour value



cjne a,#kb_down, key minute_ sto

cjne r4,#0,shs2 ; check if hour less than 0
mov r4,#23 ; < hour is 0-23 )
jmp set hour sto

shs2:
dec r4

jmp set_hour sto

key minute_ sto: ; check for key change to
cjne a, #kb_minute, key enter sto ; set minute value
jmp set minute_ sto

key enter sto:
cjne a,#kb_EnterKey, keyreset sto2

push 0OeOh

mov dptr, fset time ; load message address
mov a, #00h ; load address on lcd
mov r3,#15 ; load number of character
lcall show lcd ; show lcd
mov dptr, fquestion A print 2
mov a, #0ch

mov r3,#3

lcall show lcd

pop 0eOh

; begin confirm key section == ===

check_enter sto:

acall look _up DTMF ; receive DTMF code from keypad

cjne a,#kb_enterkey,check reset_ sto

mov send_dtmf code, #kb time ; send set time on/off code

lcall send_dtmf

mov send_dtmf code,time onoff code ; send set time on or set

time off code

lcall send dtmf

pop 03h

pop 0OeOh

ajmp send set_time ; send time value HH:MM
check reset_sto:

cjne a, #kb resetkey,check delete_ sto

mov send _dtmf code, #kb resetKey

lcall send dtmf

pop 03h

pop 0eOh

ajmp main ; 1f press reset then reset program
check delete sto:

cjne a, #kb _delkey, check _enter sto

pop 03h

pop 0eOh

jmp set_hour sto ; go select new equipment

keyReset sto2:
cjne a, #kb_resetkey, keyDelete sto2
mov send dtmf code, #kb_resetKey
lcall send dtmf
pop 03h
pop 0OeOh
ajmp main

keyDelete sto2:
cjne a, #kb Delkey,tmp_set hour sto
ajmp start set time operation ; go select new equipment

go select new equipment

~



tmp_set_hour sto:
ajmp set_hour sto

H ettt SET MINUTE VALUE ------
set_minute_sto: s set minute value ------
acall print_minute
acall look up dtmf
;set up button
cjne a,#kb _up,set minute down
cjne r5,#59,smsl ; check if minute more than 60
mov r5,#0
jmp set_minute sto
smsl:
ine r5
jmp set_minute sto

set_minute_down:
cjne a, #kb_down, key hour sto

cjne r5,#0,sms2 ; check if minute less than O
mov r5,#59 ; miniute is between 0-59
jmp set minute sto

sms2:
dec r5

jmp set minute sto

key hour sto:
cjne a,#kb_hour,key enter sto2
jmp set_hour sto

key enter sto2:
cjne a,#kb_enterKey, keyreset sto3

push 0eOh

mov dptr, #set time ; load message address

mov a, #00h ; load address on lcd

mov r3,#15 ; load number of character

lcall show _lcd ; show lcd

mov a, #3fh e

setb pl.3 ; set rs=1

clr pl.4 ; set r/w=0

lcall send porta ; send Character

lcall epulse ; trick one pulse on e pin

pop 0OeOh

5 begin confirm key section ==============

check_enter sto2:

acall look up DTMF ; receive DTMF code from keypad

; —-—— key enter pressed --- ;
cjne a,#kb_enterkey,check reset sto

mov send dtmf code, #kb time ; send set time on/off code
lcall send dtmf

mov send dtmf code,time onoff code ; send set time on or set
time off code

lcall send dtmf

pop 03h

pop 0eOh

ajmp send set time ; send time value HH:MM

check reset sto2:



cjne a,#kb_resetkey, check delete_sto2

mov send_dtmf code, #kb resetKey

lcall send dtmf

pop 03h

pop 0eOh

ajmp main ; if press reset then reset program
check delete sto2:

cjne a,#kb_delkey,check enter sto2

jmp set_minute_sto ; go select new equipment

keyReset cto3:

cjne a, #kb_resetkey, keyDelete sto3

mov send_dtmf code, #kb_resetKey

lcall send dtmf

pop 03h

pop 0eOh

ajmp main ; go select new equipment
keyDelete sto3:

cjne a, #kb_Delkey,tmp set minute sto

pop 03h

pop 0eOh

ajmp start set time operation ; go select new equipment
tmp_ set minute sto: ; because jmp is to short to jmp to

set minute sto
ajmp set minute sto

iTmemmm=mm==g 'S gl D S E [0 T I M E==========
; R4 must keep hour R5 must keep minute
SEND_SET_ TIME:

push OeOh

push 0fO0h

push 04h

push 03h

lcall clear lcd

mov dptr, #transmitting
mov a, #00h

mov r3,#16

lcall show lcd

mov a, #11 ;o button-#
acall send time number

; send hour in r4
mov a,r4
mov b, #10
div ab
idoa/b:
acall send time_ number ; send bit a3..al to receiver

mov a,b
acall send time number

; send minute in r5
mov a,r5 =

mov b, #10

div ab

acall send time number



mov a,b

acall send time number

pop 03h
pop 04h
pop Ofh
pop 0eOh
ajmp main

H E O
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RET:
;print hour in 2nd
PRINT HOUR:

push 05h

push 04h

; save r4

push 0OeOh

push 0f0h

mov a,réd
mov b, #10
div ab
“do a/b

;-—set address lcd
push 0OeOh
mov a,#11000100b
clrfnl B3
clr pl.4
lcall send_porta
lcall epulse
pop 0e0Oh

; send character
push 0eOh
add a, #30h
setb pl.3
clr pi.14
lcall send_porta
lcall epulse
pop 0eOh
mov a,b

;-— send character
push 0OeOh
add a,#30h
setbipli3
clr pl.4
lcall send_porta
lcall epulse
pop 0eOh
pop 0f0h
pop 0OeOh
pop 04h
pop 05h

e e e e e e U
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; set DD ram 44h
; set rs=0
; set r/w=0
; send DD ram address
trick one pulse on e pin

; change to ascii
; set rs=1
; set r/w=0
; send Character
trick one pulse on e pin

move remainder to a

; change to ascii
; set rs=1
; set r/w=0
; send Character
trick one pulse on e pin

;print minute in 2nd line of LCD

PRINT MINUTE®
push 05h
push 04h
push 0e0Oh

; save r4



push 0f0h

mov a,r5
mov b, #10
div ab

;-—set address lcd

push OeOh

mov a, #11001010b
clrapia3
clripil.i4

lcall send porta
lcall epulse

pop 0eOh

send character
push 0eOh

add a, #30h

setb pl.3

clr pl#A

lcall send_porta
lcall epulse

pop 0OeOh

mov a,b

send character
push 0OeOh

add a, #30h

setb pl.3

clr pl.@4

lcall send porta
lcall epulse

pop 0eOh
pop 0fOh
pop 0eOh
pop 04h
pop 05h
ret
; E-N D EARR0 JC=EXP-UFR
; send bit a3.. a0 to.receiver
; value key send
5 i buttonB
; 2 buttonC
; 3 buttonD
; 4 buttond
; 5 button5
; 6 button6
; fl button7?
; 8 buttons
; 9 button9
; 0 button0
; split key(11) buttonSharp
SEND_TIME NUMBER:
cjne a,#1,stn 2
mov send dtmf code, #kb_on
jmp exit_stn
stn_2:
cjne a,#2,stn_3
mov send_dtmf code, #kb_resgetKey
jmp exit stn
stn’ 3:
cine a,#3,9th 4

; do a/b

; set DD ram 4ah

; set rs=0

; set r/w=0

; cend DD ram address
trick one pulse on e pin

; change to ascii
; set rs=1
; set r/w=0
; send Character
trick one pulse on e pin

move remainder to a

; change to ascii
; set rs=1
; set r/w=0
; send Character
trick one pulse on e pin

(kb_on)

(kb_resetKey)
(kb_Delkey)
(kb_power)
(kb_check)
(kb_time)
(kb_off)
(kb_hour)
(kb_minute)
(kb_down)
(kb_EnterKey)



mov send dtmf code, #kb_delKey
jmp exit_ stn

stn_4:
cjne a,#4,stn 5
mov send_dtmf code, #kb_power
jmp exit_stn

stn_5:
cjne a,#5,stn_6
mov send_dtmf code, #kb_status
jmp exit_stn

stn_6:
cjne a,#6,stn_7
mov send_dtmf code, #kb_time
jmp exit_ stn

chdol 75
cjne a,#7,stn 8
mov send dtmf code, #kb_off
jmp exit_stn

stn_8:
cjne a,#8,stn 9
mov send dtmf code, #kb_hour
jmp exit stn

sEnf 9:
cjne a,#9,stn 0O
mov send_dtmf code, #kb_minute
jmp exit stn

stn O:
cjne a,#0,stn 11
mov send_dtmf code, #kb_down
jmp exit stn

sen _Ll1 :
cjne a,#1l,exit stn
mov send dtmf code, #kb_Enterkey
jmp exit stn

exit, stn:
lcall send dtmf

============= SWE N B DT MR C O. D E ============
; This proc will send DTIMF code from Port 3

; You must enter code in variable send dtmf_code first
SEND_DTMF:

push 0eOh ; save Acc
push 02h ; save r2
;———— check for send the same key with last key ---

mov a,send_dtmf_ code ; copy value to test
subb a,last dtmf sent ; if it is same key then Acc will be 0
jnz continue_send_dtmf

mov send_dtmf code, #kb_up ; button * mean repeat last key

continue_send_dtmf:
mov a, #0ffh ; use to reset DTMF generater
mov p3,a
lcall delay_signal
mov a,send_dtmf_code
mov p3,a ; send signal

mov last dtmf sent,a ; save last send code
lcall count 0 _Ssec



pop 02h

pop 0eOh
ret
P END OF PROCEDUR E =========
RECEIVE DTMF':

push 02h

start_receive:
lcall receive portc ;i look up port c to find current DTMF
anl a, #0fh ; clear a7..a4

cjne a,last_receive_code,receive new_key
jmp start receive

receive new key:
cjne a,#buttonstar,exit rns ; if signal is repeat key
mov r2,a 5
mov a,last_receive code ; change a to last receive signal
mov last receive code,r2 ; and get repeat key in
last_receive_ code
pop 02h
ret

exit_rns:
mov last_receive code,a
pop 02h

j===== END OF PROCETDDURE =========
; C AW GABOR EJCE/INTIENAN UE

; change receive value in Acc into normal number

; send bit a3.. a0 to receiver

; value key send

; 1 buttonB (kb_on)

; 2 buttonC (kb resetKey)
; 3 buttonD (kb Delkey)
; 4 button4 (kb power)
; 5 button5 (kb_check)
; 6 button6 (kb time)

; ) button7 (kb off)

2 8 button8 (kb _hour)

3 9 button9 (kb minute)
; 0 button0 (kb down)

CHANGE VALUE:
cjne a,#buttonB,cv_2
mov a, #1
jmp exit cv
EN2:
cjne a, #buttonC,cv_3
mov a, #2
jmp exit cv
CV: 3
cjne a, #buttond,cv_4
mov a, #3
jmp exit cv
cv 4:
cjne a, #buttond,cv_5
mov a, #4
jmp exit cv
gV 53
cjne a, #button5,cv_6
mov a, #5



''''''''' jmp exit cv

cv 6:
cjne a,#buttoné,cv_7
mov a, #6
jmp exit cv

<

cv
cjne a,#button7,cv_8
mov a, #7
jmp exit _cv
cv-8:
cjne a,#button8,cv_9
mov a, #8
jmp exit cv
eN:9%
cjne a,#button9,cv 0
mov a, #9
jmp exit cv
cv:. 032
cjne a,#button0,cv repeat
mov a, #0
jmp exit cv
cv_repeat:
cjne a,#buttonstar,exit cv ; repeat key
mov a,last_receive code ; then exchange with last
receive and check new
jmp change value

exitjicev:
ret
it v E ND PR OCEDURE =s=====s===s========
i T NS T il A ATANIAAE, B\ 2¢5aD
; B82C55 is connect data port -> port 2 of 8052
7 a0 , al —>—p 105 bl
; ~Cs =2 pl¥2
7 rd ~> it . 6
H WIr —Bap] ]
7 and we'll do port A -> output < data LCD >
; port C -> input < DTMF receive >
INIT 8255:
setb pl.6 ‘s set rd pin of 48255
setb pl.7 2) set wr pin ofi €255
setb pl.2 ; set cs pin of 8255
clrapil=2
clr pled 2 ‘'Wr pin
setb pl.0 ; send AO=1 \
tell 8255 receive
setb pl.1l ; send Al=1 /
control word
mov p2,#10001001b ] ; send control word
setb pl.7
setb pl.2
ret

; St SuEAN=D- -DaNa T ARGT =0 PEOFRAT A A
; This procedure send data to port A of 8255
; You must place your data on Acc register

SEND_PQRTA:
clrppl.2 ;: ~cs=0
clBriepELo ; af=e6

lripd...d - > al=0



clr pl.7 ; ~wr =0
mov p2,a ; mov data to 8255
setb pl.7 ; ~wr =1
setb pl.2
ret
e e e RE N D S0P F SSTE WD D AST R PO RCT R A -=so=ssaas
j========== RECETIVE DATA: FFROM P ORT C ======s==
; This procedure receive data from port C of 8255
; It will place data on Acc register
RECEIVE_PORTC:
clr pl:2
cly pl.®6 7 xrd signal
clriplii0 ; send A0=0 \ tell
tc send
setb pl.1 ; send Al=1 / data
from port C
mov p2,#0ffh ; set port 0 to be
input
call delay signal
mov a,p2 ; receive data to port
setb pl.6
setb pl.2
ret
;j===== E N D R E-CaE HVBE DATA FROM PR@eR B R C =====
; === I NITIALTIZE IpE B ===
; LCD is connect data port =-> port A of 8255
; rs £> Port PU.S#0f5805:
b r/w -> port P1.4 of 8051
; e <ENpORBLPING gf=805:
INIT_ LCD:
push 0OEOh ; save old Acc
mov a, #00111000b ; function set dl1=1(8 bits),N=1(2
lines), F=0(5x7 size)
chp¥.3 ; set rs=0
cln pld ; set r/w=0
lcall send porta ; send control word to lcd ( port a )
lcall epulse ; trick on pulse on e pin
lcall delay signal ; delay for initialize time
mov a, #00001100b ; display control d=1(on),c=0(cursor off)
clrsplad ; set rs=0
clr pl:4 ; set r/w=0
lcall send porta ; send control word to lcd ( port a )
lcall epulse ; trick on pulse on e pin
mov a, #00000110b ; entry mode set i/d=1(increment), S=0
(cursor go right)
clrapil3 ; set rs=0
clr pl.4 ; set r/w=0
lcall send porta ; send control word to lcd ( port a )
lcall epulse ; trick on pulse on e pin
mov a, #00010100h ; cursor shift s/c=0,r/1l=1 move cursor
to right
clripls3 ; set rs=0
clr pl.4 ; set r/w=0
lcall send porta ; send control word to lcd ( port a )
lcall epulse ; trick on pulse on e pin
leadlllededr! dlcd ; clear lcd

pop OEOh ; load old Acc



; S HOW L C D =================
; This procedure will show character on LCD

; You must send Address of message -> DPTR

; First character address -> Acc

; Number of character to display -> R3

SHOW_LCD:
push 82h ; save DPL ( DPTR )
push 83h ; save DPH ( DPTR )
push OEOh ; save Acc
push 03h ; save R3
orl a,#10000000b ; set DD ram so make MSB of address -> 1
clripile3 ; set rs=0
clr- pl.4 ; set r/w=0
lcall send porta ; send DD ram address
lcall epulse ; trick one pulse on e pin

loop_show lcd:
clrda : ; clear Acc to use in next instruction
movc a,@a+dptr ; load character data in a
setb pl.3 ¢ ™set rs=1
clir pi<4 ; set r/w=0
lcall send porta ; send Character
lcall epulse ; trick one pulse on e pin
inc dptr ; point to next character
djnz r3,loop_show lcd ; loop until send all of character

pop 03h ; load old R3
pop 0OeOh [ ; load old Acc
pop 83h ; load old DPH
pop 82h ; load old DPL

ret

j===== & L E X R(pB/Cr= o
CLEAR_LCD:

push OEOh ; save old Acc
mov a, #00000001b ; clear display
clripl3 ; set rs=0
clripl.d ; set r/w=0
lcall send porta ; send control word to lcd ( port a )
lcall epulse ; trick one pulse on e pin
mov a, #00000010h ; return home command
clr pl.3 ; set rs=0
clr pl.4 ; set r/w=0
lcall send porta ; send control word to lcd ( port a )
lcall epulse ; trick on pulse on e pin
pop OEOh ;- load olid Acc
ret
j===========F ND CLEA AR L C D ===========
pEmrees s P MU R K TR 0 NS B PUUETE SE R ===
; Make one pulse to E pin on LCD ,E connected with P1.4
EPULSE:
clr pl.5 ; Pulse will be like this
setb pl.5 ; /. N\
call delay signal z / \
e baftoy letes)

wet



j==———c— B NP EPUILSE ===
j===========M A KE DELAY =———s=—===
DELAY SIGNAL:
push Olh
mov rl,#0ffh
start _delay signal:
djnz rl,start_delay signal
pop Ol1lh

js======= END MAKE DELAY ========
;j======== COUNT 0.5 SECOND ========
COUNT 0 5SEC:
push 02h
mov r2,#10
start_count_sec:
mov TMOD, #00000001b ; use Timer 0 16 bit
mov TCON, #0
clr thl
mov thO, #3ch ;delay 1 sec the real Calcuate value is #3ch
mov tl10, #0d0h; delay 1 sec

setb tr0

loop_countsec:
jnb tf0,loop countsec

djnzpEe2srst anty countiyisec
pop 02h
ret

EXIT:
ajmp $
end



tdy [ ; d’ Y o U ¥ lﬂl = ! 5 1 ¥ o ¥ c v 1%
wnanstiluenansnanulidmiunisidnumenisfnwivinnu ldeygelmiluldusslesisnunisen
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; Remote equipm

ent 1

; on off equipment pin is at port 0.0

; check on_off bit is at port 0.4
.2.3 connect with DO.

; port 2.0.
r4 keep hour
org 0000h
equip_number
want to change
power_ code
set_time_code
on_code
off code
reset code
delkey code
check_code
repeat_code
down_code
hour code
minute_code
sharp_code

, r5 keep minute

EQU 00000001b
equipment
EQU 00000100b
EQU 00000110b
EQU 00001110b
EQU 00000111b
EQU 00001111b
EQU 00000000b
EQU 00000101b
EQU 00001011b
EQU 00001010b
EQU 00001000b
EQU 00001001b
EQU 00001100b

==== CODE FOR SEND DTMF

kb equipl equ
kb _equip2 equ
kb _equip3 equ
kb _equip4 equ
kb_power equ
kb status equ
kb time equ
kb on equ
kb _off equ
kb _hour equ
kb minute equ

kb _ResetKey equ

kb Up equ
kb down equ
kb EnterKey equ
kb DelKey equ

send_dtmf_code
last_dtmf_sent
last_receive_co
cs_equip status
hour EQU 34h
minute EQU 35H

status equ 06h

jmmm e T Ne T TR T T N7 F

clr
mov

p0.0

START:
mov
mov
nov
mov
mov
mov

number

MAIN:
acall rec
cjne a,#e

sp, #4
hour,
minut
r6, #0
send

01111110b
10111110b
11011110b
11101110b
01111101b
10111101b
11011101b
11101101b
01111011b
10111011b
11011011b
11101011b
01110111b
10110111b
11010111b
11100111b

EQU 30h
EQU 31h
EQU 32h
EQU 33h

de

v

pl, #kb resetKey

Oh
#0
e, #0

dtmf code, #0feh

last receive_code, #0ffh

eive next signal
quip number,main

use to keep

.D3 of Detect DTMF

; select equipment code(if u

:changeto 1=0001 ,2=0010 ,3=0011

,4=1010

; key power code ( button 4 )

; key set time
; on key code
; off key code

( button 6 )
( button B )
( button 7 )

; return to main code
; back one step code

;button
sbut®on
;button
;button
;button
;button
;button
;button
: Putzton
;button
;button
;button
;button
;button
;button
;button

O#F O QWO J@WOoO VTP W=

; keep last received code

VALUE

silanidt s
; clear
; clear
; clear

; set

12

r

status while count time

off equipment
reset dtmf gen

stack pointer
time hour
time minute
status

to unequal to this equip

receive DTMF
check own code



ajmp receive instruction ; 1f receive own
code then select instruction

;= REC E T V-E INSTRUCTTI ON ============
; scan port 2 to look up for instruction code
RECEIVE INSTRUCTION:
start_receive instruction:
acall receive_next signal ; receive DTMF

cjne a,#power code,check_status sri ; check power operation
code
ajmp power instruction ; Jmp to power instruction

check_status_sri:
cjne a, #check_code,check set time sri
call check status
jmp main

check set time sri:
cjne a,#set_time_code,check delkey sri ; check code
ajmp set_time_instruction ; jmp to set time on/off instruction

check delkey sri:
cjne a,#delkey code,check reset sri ; check code

ajmp main ; Jmp to set time on/off
instruction
check reset sri: i check for reset signal

cjne a,fireset_code,start_receive instruction ; check own code
ajmp start
j====== =========== EEND PROCEDU R E =ss====s==c===== =

; P OaW~E R LN S\PB4R! U GAT L0 N s=c=sc——ac—c
; scan port 2 to look up for on or off code
POWER INSTRUCTION:

push 0eOh

start_power instruction:
acall receive next signal i receive on /off
cjne a,#on_code,check off code_spi ; check on equipment code
pop 0eOh
ajmp on_equipment ; Jmp to on equipment

check off code spi:

cjne a,#off_code,check_reset code spi

pop 0eOh

ajmp off equipment ; Jmp to off equipment
check _reset_code_ spi:

cjne a,#reset_code,check delete code spi

pop 0OeOh

ajmp start ; Jmp to start

check_delete code spi:

cjne a,#delKey code,start power instruction

pop 0OeOh

ajmp receive instruction

rE= END P R
;== ON E Q
; ON equipment set bit pl.0
ON_EQUIPMENT:

setb p0.0

ajmp start ; Jmp to start




; == E ND PROCEDURE
; O E4E EoQnUE T PaMiBEINAT eemsmaassssanass
; oN equipment clear bit pl.0
OFF EQUIPMENT:
clr p0.0
ajmp start ; jmp to start

D P R O CE.D-U RE =
E CK S.PLA T U Si======== =

; E
; &
; sequence of data is
; status | on | # | hh | mm -> show that equip is on and set time
is hh:mm

; status | on | znything but # -> show that equip is on but no time
set

; r6-> equip status code

; “hour—=> hour

; minute-> minute

CHECK_STATUS:
push 0eOh

mov send_dtmf code, #kb_status ; send -> | status |
call send_dtmf
;——- check equipment at port 0.4
setb p0.4 ; reset port bit
mov c,p0.4
jnc status_off
;- equipYis, ortlToy
mov send_dtmf code, #kb_on » sendw27<‘ on |
call send dtmf
jmp check time cs

status_off:
mov send_dtmf code,#kb_off - sends—-3 #l off |:
call send_dtmf

check time cs: ¢ #idf] set tifte nof set
hour,minute must be 0

mov a, hour ; check counting time

add a,minute

jzinoztime Xl

lcall send set time ¢ li-# - -hh §mm
jmp exit check status

no_time_set:

mov send dtmf code, #kb_power ; no time set send
something not #

lcall send dtmf

exit check_status:
pop 0OeOh
ret

=
Il
Il
1

; sequence for receive is
; | on/off | # | hh | mm
SET TIME INSTRUCTION:
push 0eOh
start set time instruction:
acall receive next_signal ;check on code



cjne a,#on_code,sti off

pop 0OeOh
jmp set time on
stiziof f:
cjne a,#off code,sti_reset
pop 0OeOh

jmp set_time off
sti reset:

cjne a,#reset code,start_set_ time instruction

pop 0eOh

jmp start
; END PR QG DalaRk ===
; = S ET TIME ON ========
SET_TIME ON:

push 0eOh s Say e N

push Ofh ; save b

push 01h t\sayy rl

start set timefon:
acall receive_next_signal
check reset_sto:
cjne a,wreset_code,sharp sto
pop lh
pop 0fh
pop 0eOh

; don't need to pop stack

jmp star ; because at start point we do initialize

sharp sto:

cjne a,#sharp code,start set time on

; start to receive time number <

acall receive next signal
acall change Value
mov b, #10
mul ab
mov rl,a

; start to receive time number <
acall receive next signal
acall change value
add a,rl
mov hour, a

; start to receive time number <
acall receive next .signal
acall change_Value
mov b, #10
mul ab
mov rl,a

; start to receive time number <
acall receive_next signal
acall change value
add a,rl
mov minute, a

call start countdown
;// on equipment //
setb p0.0
pop 1h

pop 0fh
pop 0OeOh
ajmp start

= END P R:0 @ ExD:UsR E

hour->ten>

; change receive code into
# shalft right RAgc to
; save a
hour->unit >
; change receive code into
; hour keep hour
minute->ten>
; change receive code into
;= shifti rightilcetto
; save a
min->unit >

; change receive code into

; minute keep minute

value

right

4 bit

right

right

4 bit

right




==SEELT T ToM B O F ..F i

SET_TIME OFF':

push 0OeOh ; save a
push Ofh ; save b
push 01lh ; savr rl

start_time off:
acall receive_next signal
check reset stoff:

cjne a,#reset_code,sharp_stoff ; don't need to pop stack
pop 1lh

pop Ofh

pop 0eOh

jmp start ; because at start point we do initialize value

sharp stoff:
cjne a,#sharp_code,start time off
; start to receive time number < hour->ten>

acall receive_next signal

acall change Value i change receive code into right
mov b, #10

mul ab i.. shift right-Acec to 4 bit
mov rl,a ; save a

; start to receive time number < hour->unit >
acall receive next signal

acall change value ; change receive code into right
add a, rl
mov hour, a ; hour keep hour

; start to receive time number < minute->ten>
acall receive next signal

acall change Vvalue ; change receive code into right
mov b, #10

mul ab ; /shift right Acc to 4 bit
mov rl,a ; save a

; start to receive time number < min->unit >
acall receive next signal

acall change value ; change receive code into right
add a,rl
mov minute, a ; minute keep minute

call start countdown
;// on equipment //

clr p0.0
pop 1lh
pop Ofh
pop 0OeOh
ajmp start
; ====== ==== F N D PiRIO:COECDIU R 'R
i END PROCEDURE ====

; count [hour] Hour: [minute] minute
START_COUNTDOWN:

push 0OeOh

push Olh

mov a, hour
add a,minute
Yz exit sc ; hh:mm is 0 then exit
mov a,minute ; test minute equal 0 or not



jz exit minute ; by put value in Acc
count Minute:
mov rl, #60
count_sec:
call count_1_sec
djnz rl,count_sec ; count 60 seconds
djnz minute, count_minute
exit minute:
mov a,hour
add a,minute
Jziexitisc
mov minute, #60
dec hour; change another 1 hour to 60 min

jmp count minute ; decrease 1 hour
exit sc:
pop Olh
pop 0OeOh
ret
i E-N.D PR OCEDURE ss=s=====s=========
 iieirirtas i s RECETIVECHANGE S I GNATL

: if value from receive DTMF has change it will return in Acc
if not

: will continue loop

RECEIVE NEXT SIGNAL:

push Olh
start rts:
mov p2, #0ffh ; clear port
mov a,p2
anl a, #0fh ; clear a7..ad
cjne a,last_receive code,receive new key t
jmp start rts ; i1f signal not change continue receive

receive new key t:

cjne a,#repeat code,exit rts ; i1f signal is repeat key
mov rl,a ;
mov a,last _receive_code ; change a to last receive signal
mov last receive code,rl ; and get repeat key in

last_receive_ code

pop 0Olh
ret

exit rts:
mov last receive code,a
pop 0l1lh
ret

7 = CHANGE RECETIVEVAILTUE

; change receive value in Acc into normal number
; send bit a3.. a0 to receiver

; value key send

buttonB (kb on)
buttonC (kb_resetKey)
buttonD (kb_Delkey)
button4 (kb _power)
buttonS (kb check)
buttoné (kb time)
button7 (kb off)
button8 (kb hour)

QO ~Joy U WN K



button9 (kb_minute)
button0 (kb_down)

7

e O WO

CHANGE VALUE

cjne a,#on_code,cv_2
mov a, #1
jmp exit cv
cv_2:
cjne a,#reset_code,cv_3
mov a, #2
jmp exit cv
cv.3:
cjne a, #delkey code,cv_4
mov a, #3
jmp exit cv
cv. . 4:
cjne a, fpower code,cv 5
mov a, #4
jmp exit_cv
CViD:
cjne a,#check code,cv 6
mov a, #5
jmp exit cv
€y 6
cjne a,#set_time code,cv 7
mov a, #6
jmp exit cv
cv 7
cjne a,#off code,cv_8
mov a, #7
jmp exit cv
cv 8
cjne a,#hour code,cv_9
mov a, #8
jmp exit_cv
cv. 9:
cjne a,#minute_code,cv_o
mov a, #9
jmp exit cv
cv. 0z
cjne a, #down_code,cv_repeat
mov a, #0
jmp exit cv
Cv_repeat:
cjne a, #repeat_code,exit cv ; repeat key
mov a,last_receive code ; then exchange with last
receive and check new
jmp change value

exit cv:
ret
; ===== = E N D PROCEDURE =================
j===== ==0C U N-T i S EBiC-0=N D
COUNT 1 SEC:
push 02h
push 0eOh
mov r2,#20
start_count_ sec:
mov TMOD, #00000001b ; use Timer 0 16 bit

mov TCON, #0
mov. thO,#3ch ;delay 1 sec the real Calcuate value is ¥3ch



mov th,#OdOh; delay 1 sec
setb tr0

loop_countsec:
; check key while count second

mov p2,#0ffh ; clear port
mov a,p2
anl a, #0fh ; clear a7..a4

cjne a,last_receive_code, receive new lc
jmp continue check tf

receive new lc:
cjne a,#equip_number, check power rnk
mov last receive code,a
mov ré,#lh ; ir signal is this equip set status
jmp continue check tf
check_power rnk:
cjne a, f#power_code,check status rnk
cjne ré6,#%#1,check status rnk ; status must set before
use instruction
mov last receive code, a
ljmp power instruction

check_status_rnk:
cjne a, #check code, check set time rnk
cjne r6,#1, check set tlme rnk
c¢lr=p0.8
mov last receive code,a
lcall check status
mov status, #0
jmp continue check tf

check set time rnk:
cjne a, #set time_code,check delkey rnk
cjne r6,#1,check . _delkey rnk
mov last receive code,a
ljmp set time instruction

check delkey rnk:
cjne a, #delkey code,check reset rnk
cjne r6,#1,check reset rnk
mov last_receive code a
mov r6, $0h
jmp continue check tf

check_reset_rnk:
cjne a,#reset code,continue check tf
cjne ré6,#1,continue check tf
mov last receive code, a
mov r6, #0h

continue check tf:
jnb tf0,loop_countsec

djnz r2,start_count_sec

; led display
mov a,p0
anl a,#10000000b
jz exittt
ST POAET



pop 0eOh

N Ne

pop 02h

ret
exittt:

setb p0.7

pop 0OeOh

pop 02h
ret

S END

END

B RO CHEF DU RUE
DeTs Mk «Co O Dk

; This proc will send DTMF code at port 1
; You rwust enter code in variable send dtmf_code
; last signal will save ir last_dtmf_sent

SEND_DTMF':

conti

push 0eOh
push Olh

;—--—- check for send the same key with last
mov a,send dtmf code
subb a,last_dtmf sent ;
jnz continue_send dtmf

mov send dtmf code, #kb_up

nue_send_dtmf:
mov pl,#0ffh
acall delay signal

mov a,send dtmf code

mov pl,a

mov last_dtmf sent,a

call long delay
pop Olh
pop 0OeOh

SEND_T

IME NUMBER:

= SEND TIME NUMBER
; use to send time number

cjne a,#l,stn_Z
mov send dtmf code, #kb_on

jmp exit_stn
stn_2:

cine a,#2,stn 3
mov send dtmf code, #kb_resetKey

jmp exit stn
sStn 33

cjne a,#3,stn_4
mov send dtmf_code, #kb_delKey

jmp exit stn
stn 4:

cjne a,#4,stn 5
mov send dtmf code, #kb_power

jmp exit stn
stn_5:

cjne a,#5,stn_6
mov send dtmf code, #kb_status

jmp exit stn
stn_6:

cjne a,#6,stn_7
mov send dtmf_ code, #kb_time

jmp exit stn

4

if it is same key

.

; save Acc
key ---
copy value to test
then Acc will be O

send repeat code

; send signal

; save last send code




stn 7:
cjne a,#7,stn_8
mov send dtmf code, #kb off
Jjmp exit_stn
stn_8:
cjne a,#8,stn 9
mov send dtmf code, #kb_hour
jmp exit stn
stn:9:
cjne a,#9,stn 0
mov send dtmf code, #kb minute
jmp exit stn
stn_0:
cjne a,#0,stn_11
mov send dtmf code,#kb down
jmp exit stn
stnailids:
cjne a,#11,exit stn
mov send _dtmf code, #kb Enterkey

exiy stn:
acall send dtmf
ret
i=======z==<"5 EIN D=l SF'E T.' T4E:M E===s======

; R4 must keep hour R5 must keep minute
SEND_SET TIME:

push 0eOh

push 0f0Oh

push 05h

push 04h

mov send dtmf code, #kb_enterKey A=
call send dtmf

mov r4,hour ; save value in register and use to calculate
mov r5,minute 7

; — split hour and send

mov a,rd

mov b, #10

div ab ; do a/b
acall send time number ; send bit a3..a0 to receiver
mov a,b

acall send time number

; split minute and send
mov a,r5
mov b, #10
div ab
acall send_time_ number

mov a,b
acall send_time number

pop 04h

pop 05h

pop Ofh

pop 0OeOh
ret



;===== END OF PROCEDURE =========
DELAY SIGNAL:
push 02h
push 0l1lh
mov rl,#10h
delay signal 1:
mov r2,#0ffh
delay signal 2:
djnz r2,delay signal 2
djnz rl,delay signal 1

pop 0lh
pop 02h
rek
LONG_DELAY:
push 02h
mov r2,#200
loop 1d:
call delay signal
djnz r2,loop 1ld
pop 02h
ret

end
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