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ABSTRACT

This thesis present counling the automatic telephone service charge calculator.This
machainne is use to count the time for calculating the long distant telephone service charge. It
start calculting when the receiver answers the call. The service will be charged in
corresponde with the rate charged from receiver by aurithory telephone Thailand .The figures
of the charge is show on the LCD screen , and printed in the slip by dot matrix printer
The automatic telephone service charge calculater is controlled by microprocessor 8 bit
model MCS 51 NO.8032 in order to provice facility and convenience when using the

machine.
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2.5.2 DTMF
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Fhan

cpu
HOF

"8051.TBL"
“INTS"

7
;MCS-51 INTERNAL REGISTERS

B: EQU  OFOH
A: EQU  OEOH
PSW: EQU  ODOH
IP: EQU  OBSH
IE: EQU  OASH
SCON: EQU  98H
Pl: EQU S0H
TH1: EQU  8DH
THO: EQU  8cH
TLY: EQU  8BH
TLO: EQU  8AH
TMOD: EQU  89H
TCON: EQU  88H
DPH: EQU  83H
DPL: EQU  82H
SP: EQU  81H
RO: EQU  00H
R1: EQU  OlH
R2: EQU  02H
R3: EQU 03H
R4: EQU 04n
RS: EQU  OSH
R6: EQU  06H
R7: EQU OTH

$MCS-51 INTERNAL BIT ADDRESSES

;

c: EQU  OD7H
FO: EQU  OD5H
TR1: EQU  0BEH
TRO: EQU  08CH

i
sUSER DEFINE ADDRESS

B REGISTER

; ACCUMULATOR

s PROGRAM STATUS WORD
7 INTERRUPT PRIORITY
; INTERRUPT ENABLE
#SERIAL CONTROL
sPORT 1

;TIMER 1 HIGH
;TIMER 0 HIGH
¢TIMER 1 LOW
:TIMER 0 LOW

s TIMER MODE

+TIMER CONTROL
;DATA POINTER HIGH
3DATA POINTER LOW

;s STACK POINTER

:GENERAL REGISTER 0 ( BANK 0 )
iGENERAL REGISTER 1 { BANK 0 )
iGENERAL REGISTER 2 { BANK 0 )
;GENERAL REGISTER 3 { BANK 0 )
:GENERAL REGISTER 4 ( BANK 0 )
;GENERAL REGISTER 5 ({ BANK 0 )
$GENERAL REGISTER 6 ( BANK 0 )
;GENERAL REGISTER 7 ( BANK 0 )
iCARRY FLAG

;USER FLAG 0

sTIMER 1 RUN CONTROL BIT
#TIMER 0 RUN CONTROL BIT

NUM_BUFF EQU 77h
TIME_BUFF EQU 71h
TIME_USE EQU 6Fh
DIVCNT EQU 6EH
PROD EQU 69H
FACL EQU 65H
FAC2 EQU 67H
DIVI EQU FAC2
QUOT EQU FAC1
OPERATORL EQU 63H
OPERATOR2 EQU 61H
OPERATOR3 EQU SEH
DIGIT EQU SEH
TT_COST EQU SCH
TINE_B EQU SBH
TEMP EQU SAH
U_FLAG EQU 7EH
UTPORT1A EQU OF800H
U_PORT1B EQU OF801H
u_PORT1C EQU OF802H
U_PORT1_CTRL EQU OFB03H
U_PORT2A EQU OFCOOH
U_PORT2B EQU OFCO1H
U_PORT2C EQU OFCO2H
U_PORT2_CTRL EQU OFCO3K
LCDWRC EQU OFAOOH
LCDRDC EQU OFAO1H
LCDWRD EQU OFAO2H
LCDRDD EQU OFAO3H
ST_L1 EQU 04d
ST_L2 EQU 204
LOGATE_MAX  EQU 724

JUSER DEFINE RAM ADDRESS

;BUFFER 9 BYTE 7F - 17

:76h - 71h

JUSE TIME 70h - 6Fh

;COUNTER DIVISION

75 BYTES { 4+ EXTENSION) FOR DIVISION
;OVERLAY FACTORS OF 16*16 BIT

i OVERLAY

3DIVISOR FOR 32/16 BIT DIVISION
iQUOTIENT FOR 32/16 BIT DIVISION

#TOTAL COST 5Ch -SDh

i TEMP
$USER
JUSER
#USER
USER
USER
;USER
iUSER

BYTE
FLAG
PORT
PORT
PORT
PORT
PORT
PORT

1A ADDRESS
1B ADDRESS
1C ADDRESS
1 CONTRAL
2A ADDRESS
2B ADDRESS
;USER PORT 2C ADDRESS
7USER PORT 2 CONTRAL
JWRITE COMMAND TC ICD
/READ STATUS FROM LCD
JWRITE DATA TO ICD
;READ DATA FROM LCD

;

LOCATE EQU 00h
CHARGE_COST EQU O1H i1 byte
LAST NUM EQU 108 ;9 byte
N_DIGIT EQU 20H i1 byte
LAST_COST EQU 30H :2 byte
org 0000h
simp start
e
org 0003h ;jinterupt INTQ
retd
org 000bh sinterupt TFO
reti
org 0013h ;interupt INT1
reti inot use
:
org 001bh 7interupt TF1
reti inot use
H
org 0023h ;interupt SERIAL
reti
start:
mov  SP,#08h iset stack pointer to OBh
lcall initial ;initia) set
lcall demo
main:
lcall hook_on
lcall calendar
lcall qate ;date function
lcall time stime function
lcall location ilocation function
lcall charge :charge function
sjmp main
¢ initial : set initial hardware & software
:
initial: mov  IE,#00h sjnot use interupt
mov  IP,#00h
mov  TMOD, #00h ;set not ues counter 0,1
clr Psw.3 ;set genaral registers
clc PSW.4 ibank ©
lcall init_disp :set inintial display LCD
mov DPTR, #U_PORT1_CTRL
mov A, #95h ;port B is output other port input
movk G@DPTR,A
mov DPTR, #U_PORT1B ;out user port 1 B
mov A, 40ffh
movx @DPTR,A H
lcall rtc_delay ;
mov A, #0Ch ;



ini_LS_NUM: movx

ret

50

€DPTR,A
rtc_delay
A, #0ffh
@DPTR, A
rtc_dela

iclear ringing D filp flop

DPTR, #U_PORT2_CTRL
;all port input

A, #9Bh
@DPTR, R

DPTR, #N_DIGIT
A, #9d

@DPTR, A

B, §#09d

DPTR, §LAST_NUM
A, #0d

@DETR,A

DETR

B, ini_LS_NUM
DPTR, ¥1AST_COST

i

i

?

i

initial DIGIT = 9

initial LAST_NUM = 000 00 0000

initial LAST_COST = 000000

pawew

i init_disp : set

init_disp:
mov
1lcall
mov
lcall
mov
lcall

mov
lcall
ret

a,#38h
lcdwi
a, #0ch
lcdwi
a, #06h
Jedwi
a, ¥01h
lcdwi

;tunction set 00111000b
;dl=1 8 bit, n=0 1/16 duty, £=0 5x7
;function set 00001110b
;disaplay on/off control
;function ‘set 00000110b

;clear all display

demo : display

demo

Qv v

emo mov
1lcall
lcall
lcall
lcall
mov
lcall
lcall
lcall
lcall

mov
lcall
ret

DPTR, #st_startl
lcdldp

delayls
delayls
delayls

DPTR, #st_start2
lcdldp

delayls

delayls

delayls

a, #01h

lcdwi

iout string demo

;jout string demo

;tunction set 00000001b
;clear all display

INTERUPT SERVIC

'E ROUTINE INTO

i
H
isr_int0: mov
mov
mov
push
push
retj

IE, #00h
SP, #08h
DPTR, #main
DPL

DPH

;snot use INTO

P1.5 = SCLK
Pl.6 = RST

RTC routine

P1.4 = I/0 DATA

n : R6 = comma
R7 = data
reg: A,B,R6,R7

bytewr: write single byte to RTC
4

nd

;
H
7
i
i
i
i
i
:
i
I3
b

ytewr: push
push
push
push
clr
lcall
setb
1lcall
mov
clr

bytewrl: mov

bytewr2: mov

lcall
djnz
elr
lcall
pop
pop
pop
pop
ret

A

B

Ré

R?

Pl.4
rtc_delay
P1.6
rtc_delay
B, ¥08h

c

A,R6
a

R6,A
Pl.4,C
sclkeow
B,bytewrl
B, #08h

c

A, R7

A

R7,A
Pl.4,C
sclkrw
B,bytewr2
Pl.6
rte_delay

RE
B
A

scommand byte 'write'

JRST = '1°'

send command to RTC

H
‘
;

;aend data byte to RTC

JRST = 'Q*

PRt

7byterd: read single byte from RTC

7in : R6 = comma
souf R7 = data
ireg: A,B,R6,R7
; .

nd

:

byterd: push
push
push
seth
lcall
setb
lcall
mov
clx

byterdl: mov

A

B

Ré

Pl.4
rtc_delay
P1.6
rtc_delay
B, #08h

c

AR6
a

RE,A
Pl.4q,C
sclkcom
B,byterdl
B, #08h
R7, #00h

;command byte ‘read’

JRST = '1*

send command to RTC

eceive data byte
clear data buffer
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byterd2: lcall sclkrw

mov R,R?
mov c,P1.4 ;read serial data
rre A
mov R7,A
djnz B,byterd2 :
clr Pl.é iRST = '0'
lcall rtc_delay
pep R6
pop B
pop A
ret
B
sclkcom: ¢lr Pl.5 ;serial clock for write command
lcall rtc_delay
setb Pl.5
lcall rtc_delay
ret
’
sclkrw: setb Pl.5 iserial clock for
lcall rte_delay iread/write data
clr PL.5
1lcall rtc_delay
ret

;
rtc_delay: push R1

mov R1,89%
djnz RL,$
pep Rl
ret

FEER AN A R
H LCD routine

H
ilcdwi : LCD write instruction (RS = 0)
idin A
1reg : A,DPTR
;
ledwi: push DPH
push DPL
mov DPTR, §LCDWRC
movx @DPTR,A
mov DPTR, #LCDRDC
lcdwils movx A, @DPTR iwait for BF = 0
jb A.7,ledwil
pop DPL
pop DPH
ret

iledwd @ LCD write data (RS = 1)
iin A
;reg : A,DPTR

lcdwd: push DPH
push DPL
mov  DPTR, #LCDWRD
movx @DPTR,A
mov DPTR, #LCDRDC

lcdwdl: movx A, @DPTR swalt for BF = 0
b A.7,1lcdwdl
pop DPL
pop DEH
ret

:
ilcdldp : load program memory to LCD(DMC202}
n DPTR start block

;reg : A,R2,DPTR
lcdldp: push A
push R2
push DPH
push DPL
mov A, #80h :set address line 1
1call lcdldps
mov A, #0cOh ;set address line 2
lcall lcdldps
pop DPL
pop DPH
pop R2
pop A
ret
lecdldps: lcall lcdwi ;load one line

mov  RZ,#16d
lcdldpsl: clr A
move A, @R+DPTR imove program memory
lcall lcdwd
inc  DPTR
dinz R2,lecdldpsl
ret

H

; goto : move cursor to position

s in : A = address of LCD (0 - 31)
s

goto: push A isave acc
push B
push DPH ;save data pointer
push DPL
mov B,A
clr C
subb A, #164
jnc  more_15
mov A,B
add A, #80h

1jmp gotol
more_15: add A, #0COh
gotol: lcall lcdwi ;goto position
pop DPL ;return data pointer
pop DPH
pop B
pop A jreturn acc
ret ireturn to caller

writenum :write bcd number
in : a = number (bcd 0-9)

writenum: push A
add A, ¥30h
lcall ledwd
pop A
ret

~

write2num :write 2 character bed numberx
in : a = pumber {bcd}
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i
writeZnum: push A
push A
swap A
anl A, #0th
icall writenum
pop A
anl A, #0fh
lcall writenum
pop A
ret
; cursoron :
cursoron: push A
mov A, #0eh ;function display on/off
lcall lcdwi
pop A
ret
i
; cursoroff :
H
cursoroff: push A
mov A, #0ch i function display on/off
leall ledwi
pop A
ret

:
;procedure = delayls

H
delayls:

delaylsl:
delayls:
delayls3:

push

djnz
pop

pop
ret

RO

R1

R2

RO, #8

R1, #199

R2, #250
R2,delayls3
Rl,delayls2
RO, delaylsl

in second r0 = n*10
idelay 100 ms
;delay S0C us

7

;procedure = delay

delay:

delayl:
delay2:
delay3:

push
push
push
mov
mov
mov
dinz
dinz
djnz
pop
pop
pop
ret

RO

R1

n2

RO, #1
R1,#199
R2,#250
R2,delay3
R1l,delay2
RO,delayl
R2

R1
RO

in second r0 = n*10
;delay 160 ms
;delay 500 us

scalendar: sub to display date & time

;input
joutput
jusr

LCD
: A,R6,R7

calendar:

calendarl:

cale_next:

is_l0date:

wril:

iiitime

caleT:
is_10hour:

PSW
cursoroft
R6, #81h
byterd
A,R?

c

A, TIME_B
cale_next
cale_ret
R6,#87h
byterd
A,R7

A, #0£0h
A, #00h,4s_l0date
A, 48T 11
goto

A, $20h
ledwd
A,R7
writenum
wril

A, #ST_L1
goto

A,R7
write2num
A g/
lcdwd

R6, #859h
byterd
A,R7
write2num
A4/
ledwd

R6, ¥8Dh

writeZnum

R6, #85h

A, #00h, is_10hour
A, #ST_L2

goto

A, #20h

lcdwd

calendarl
A, #ST_L2

;read sec

;return if sec not change

i

sread date

no 10 digit of date

i

have 10 digit of date

jwrite /'
;read month
;write momth

jwrite '/

;jread year

ivwrite year

;read hour

;no 10 digit of hour
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lcall goto shave 10 digit of date
mov  A,R7 H
anl A, #3fth i
lcall write2num

wri2: mov A, #":" ivwrite '3
lcall lcdwd
mov  R6,#83h
lcall byterd ;sread min
mov A,R7
lcall write2num iwrite min
mov A, #":" swrite ':'

lcall lcdwd
mov  R6, #81h

lcall byterd iread sec
mov  A,R?
mov  TIME_B,A
anl A, #7th
lcall write2num iwrite sec
cale_ret: pop PSW
pop A
jc caleT
iz caleT
cine A, #05,cale_Fn iis Print key press ,no jump

lcall last_use
1limp calendarl

cale_Fn: cjne A, #01,caleT iia Fn key press ,no jump
pop R?
pop Ré
pop A
ret

i
ilast_use : Display last phone number & cost

last_use: push DPH
push DPL
push A
push B
push R1

display ST_LAST

lcall goto
mov DPTR, #N_DIGIT
movx A, @DPTR H
mov B,A i
mov R1, #05d
mov  DPTR, #LAST_NUM i
lastl: movx A, @DPTR idisplay last phone number
lcall writenum i
inc  DPTR H
djnz R1,1last2
sjmp  last3
last2: djnz B,lastl
last3: mov A, #19d
leall goto
mov  DPTR, #LAST_COST
movx A, @DPTR
mov B,A
inc DPTR
movx A, &DPTR
mov  DPH,A
mov  DPL,B
leall hex2dec
mov ARl ;display last cost
lcall write2num H
mov A,R2
1call write2num
mov A,R3
lcall writeZnum
lcall delayls B
lcall delayls i
lcall delayls
lcall delayls
lcall delayls B
mov A, #01h
lcall lcdwi ;clear LCD
Pop R3
pop R2
pop Rl
pop B
pop A
pop DPL
pop DPH

delay 5 sec

: sub to check key is pressed
key

A is number of key preased
H C 1s 0 = normal , 1 = error
;use : A
i

inkey: mov DPTR, #U_PORT2C .
movx A, 8DPTR ;read key from user Port2 C
lcall delay idelay for switch pluase
anl A, #0f8h iselact AR.3 to A.7
cine R, #0£8h, inkeyl
lcall chk_hook_on
elr A ino key pressed
clr C

inkeyl: cjne A, #78h, inkey2
waitls movx A, @DPTR ;read key from user Port2 C
jnb A.7,wattl
mov A, #01h skey 1 pressed
c

inkey2: cjne A, #0b8h,inkey3
wait2: movx R, @DPTR ;read ey from user Port2 C
jnb A.6,walt2
mov R, #02h ;key 2 pressed
c

inkey3: cjne A, #0d8h, inkeyd
mov R, #03h ikey 3 pressed
clr ¢
lcall delay

inkey4: cjne A, #0eBh, inkeys
mov A, #04h ;key 4 pressed

c
lcall delay

inkey5: cjne A, #020h,in_error
wait5: movx A, @DPTR s read key from user Port2 C
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jnb  A.6,waiths

mov A, #05h ;key 5 pressed
clr ¢
ret
in_error: setb ¢C lerror many key pressed
ret
i
;time : sub to display & call set system time (format HM:MM:SS)
iinput key
joutput : LCD
;jusrc : DPTR,A,R6,R7
i
time: push DPH
push DPL
push A
push R6
push R7
mov DPTR, #TIME_TITLE
lcall lcdldp iwrite date title to LCD
time_pro_l: lcall inkey iget key
push A isave key to stack
push PSW
mov  R6, #685h
lcall byterd ;read hour
mov A,R7
anl A, #030h
cjne R, 400N, time_10
mov A, #ST_L2
lcall goto H
mov A, #20h
lcall lecdwd
mov  A,R7 ino 10 digit of hour
anl A, #0fth H
lcall writenum ;
ajmp timel
time _10: mov A, #ST_L2 H
lcall goto ;have 10 digit of date
mov A,R7 ;
anl A, #3fh H
lcall write2pum
timel: mov A, #":" swrite '3
1lcall lcdwd
mov  R6,#83h
lcall byterd ;read min
mov  A,R7
lcall writeZnum iwrite min

mov A, #":" iwrite ':'
lcall lcdwd
mov  R6,#81h

lcall byterd ;read sec

mov  A,R7

anl A, ¥7fh

lcall write2num iwrite sec

pop  PsW irestore key

pop A ;

iz time_pro_1 ino key pressed

je time_pro_1 imany key pressad

cine A,#02h,time_Fn ;Is set time key pressed? no, jump
lcall set_time ;call set time subroutine

1imp time_pro_1
time Fn: cjne A, #0lh,time pro 1 ;Is time funct, key pressed?
R7

pop iyes ,now return
pop R6

pep A

pop DPL

pop DPH

rat

;set_time : sub to set time RTC
iinput : key

;output : real time system
juse : DPTR,A,RO,R1,R6,R7

set_time: push A
push B
push RO
push R1
push Ré6
push R7
lcall cursoren

mov R1, #time_buff iset time buffer

anl A, #0fh
mov @Rr1,A

mov R6, #85h
lcall byterd ; iread hour
mov A,R7 H
anl A, #03th ;
mov  B,A i
swap A H
anl A, $0fh ;
mov @R1,A H save 10Hr
inc R1 i
mov  A,B H
anl A, #0fth H
mov  @R1,A H save 1Hr
inc Rl H
mov  R6,#83h ;get time from RTC to time bffer
lcall bytezd H ;read min
mov  A,R7 i
mov  B,A i
swap A H ¢
anl A, #0fth H
mov @R1,A B save 10min
inc R1 i
mov A,B H
anl A, #0th H
mov  @R1,A ; save lmin
inc  R1 H
mov R6, #81h i
lcall byterd B read sec
mov  A,R? H
mov B,A H
swap A i
anl A, #0th H
mov @R1,A i save 10sec
inc Rl B
mov  A,B B
;

save lsec

mov A, #ST_L2

lcall goto

mov R1, #TIME_BUFF

mov A, @R1

lcall writenum iwrite hour
inc R1
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mov A, &R1

lcall writenum

mov A, #":" swrite ':*
lcall lcdwd

inc R1

mov A, 6Rl .
lcall writenum iwrite min
inc R1

mov  A,@R1

lcall writenum

mov A, "% iwrite ':'
lcall ledwd

inc  R1

mov  A,68R1

lecall writenum iwrite sec
inc Rl

mov A, OR1
lcall writenum
mov  R1, #TIME_BUFF 7Rl porint to TIME BUFFER

mov RO, #ST_L2 ;RO point LCD cursor position
mov A, RO
lcall goto

Set_t_key: 1lcall inkey iget key

Iz set_t_key
b set_t_key
c¢)ne A, #03h,time_downl ;Is up key press? no, jump
cjne RO, #ST_L2+0,hrl_up es,Is Hrl0 digit? no, jump
ine  TIME_BUFF iyes,inc Hrlo
mov A, TIME_BUTF H
cjne A, #03h,showlChru ;check Hrl0 is over range{ > 2)
mov  TIME_BUFF,$00h ;
showlOhru: mov A, TIME_BUFF
lcall writenum
mov  A,RO
lcall goto ;don't change cursor
ajmp Set_t_key

hrl_up: cjne RO, #ST_L2+1,minlO_up ;Is Hrl digit? no, jump
inc TIME_BUFF+1 ;yes,inc Hrl
mov A, TIME_BUFF
cjne A, #02h,hrl_10
mov A, TIME_BUFF+1
cjne A, #04h, hrl 10
mov  TIME_BUFF+1, #00h
sjmp showlhru
hrl_10: mov A, TIME_BUFF+1
cine A, #0ah, showihru
wov  TIME_BUFF+1, #00h
mov A, TIME_BUFF+1
lcall writehum

check Hrl is over range
(Hrl0 = 2 => Hrl < 4)
{Hrl0 <> 2 => Hrl = 0-9)

showlhru:
lcall goto sdon't change cursor

minl0_up: cjne RO, #ST_L2+3,minl_up ;Is MinlO digit? no, jump
inc TIME_BUFF+2 :yes,inc Minlo
mov A, TIME_BUFF+2 H
cjne A, $06h, showlOminu ;check Minl0 is out range{ > 5)
mov  TIME_BUFF+2,#00h ;
showlOminu: mov A, TIME_BUFF+2
lcall writenum
mov A, RO
lcall goto idon't change cursor
1jmp Set_t_key

minl_up: cjne RO, #ST_L2+4, seclO_up ;Is Minl digit? no, jump
inc  TIME_BUFF+3 iyes,inc Minl
mov A, TIME_BUFF+3 H
cjne A, #0ah, showlminu ;check Minl is out range( > 9}
mov TIME_BUFF+3, #00h ;
showlminu: mov  A,TIME_BUFF+3
lcall writenum
mov RA,RO
lcall goto ;don’t change cursor
limp Set_t_key

time_downl: ljmp time_down

secl0_up: cine RO, #ST_L2+6,seci_up ;Is Secl0 digit? no,jump
inc  TIME_BUFF+4 1yes,inc Secl0
mov A, TIME_BUFF+4 3
cjne A, #06h, showlOsecu ;check secl0 is out range{ > S5)
mov  TIME_BUFF+4,#00h ;
showl0secu: mov A, TIME_BUFF+4
lcall writenum
mov A,RO
lcall goto i;don't change cursor
1jmp Set_t_Xkey

secl_up: inc  TIME_BUFF+5 :Secl digit,inc Secl
mov A, TIME_BUFF+5 H
cjne A, #0ah, showlsecu ;check Secl is out range( > 9)
mov  TIME_BUFF+5, #00h ;
showlsecu: mov A, TIME_BUFF+5
lcall writenum
mov A, RO
leall goto idon't change curaor
limp Set_t_key

time_down: cjne A, #04h,time_setl ;Is down key press? no, jump
cjne RO, #ST_L2+0,hrl_down ;yes,Is Hrl0 digit? no, jump
dec  TIME_BUFF+0 iyes,dec Hrl0
mov A, TIME_BUFF+0 i
cjhe A, #0Lfh, showlOhrd ;check Hrl0 is ocut range{ < 0)
mov TIME_BUFF+0, #02h ;

showlOhrd: mov A, TIME_BUFF+0
lcall writenum

mov
1call goto ;don't change cursor
ljmp Set_t_key

hrl_down: cjne RO, #ST_L2+1,minl0_down ;Is Hrl digit? no, jump
dec  TIME_BUFF+1 i yes,dec Hrl
mov A, TIME_BUFF+1
cine A, #02h,hr1_0 check Hrl is out range
mov  A,TIME_BUFF+0 (Hrl0 = 2 => Hrl < 3)
¢jne A, #0£th,hrl_0 (HEl0 <> 2 => Hrl = 0-9)
mov TIME_BUFF+1, #03h H
sjmp showlhrd

hri_0: mov A, TIME_BUFF+1

cjne A, #0fth, showlhrd

mov  TIME_BUFF+1,#0%h

mov A, TIME_BUFF+1

lcall writenum

mov  A,RO

lcall goto idon't change curser

i
i

showlhrd:
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1ljmp Set_t_key
time_setl: 1jmpg time_set

minl0_down: cjne RO,#ST_L2+3,minl_down ;Is MinlO digit? no, jump
dec  TIME_BUFF+2 es,dec MinlQ
mov A, TIME_BUFF+2
cjne A, #0ffh,showlOmind ;check Minl0 is out range( < ¢)
mov TIME_BUFF+2, #05h H

showlOmind: mov A, TIME_BUFF+2
lcall writenum
wov  A,RO
lcall goto ;don‘t change cursor
1imp Set_t_key

minl_down: c¢jne RO, #ST_L2+4,5ecl0_down ;Is Minl digit? no, jump
dec TIME_BUFF+3 ;yes,dec Min)
mov A, TIME_BUFF+3 H
cine A,#0£ffh,showlmind ;check Minl 'is out range( < 0)
mov TIME_BUFF+3, #05h i
showlmind: mov A, TIME_BUFF+3
lcall writenum
mev  A,RO
lcall goto ;don't change cursor
ljmp Set_t key

secl0_down: cjne RO, #ST_L2+6,secl_down ;Is Secld digit? no, jump
dec  TIME_BUFF+4 ;yes,dec Secl0
mov  R,TIME_BUFF+4 :
cjne A,#0fth,showlOsecd
wov  TIME_BUFF+4, #05h
showlOsecd: mov A, TIME_BUFF+4
lcall writenum
mov A,RO
1lcall goto sdon't change cursor
1imp Set_t_key

check secl0 is out range( > 0}

;
;

secl_down: dec TIME BUFF+5 :Secl digit,dec Secl
mov A, TIME_BUFF+5 H
cjne RA,#0ffh,showlsecd ;check Secl is out range( > 0}
mov TIME_BUFF+5, #05h ;
showlsecd: mov A, TIME_BUFF+5
lcall writenum
mov  A,RO
lcall goto idon't change cursor
Set_t_key2: ljmp Set t_key

time set: eine A, #02h,set t Fn i1s set key pressed? no,jump
cjne RO, #ST_L2+7,no_over iyes

mov A, TIME_BUFF+0 : check Hrl is out range
cjne B, §02h, time_save ; (Hrl0 = 2 => Hrl < 3)
mov A, #04h H

clr ¢ i
subb A, TIME_BUFF+1 H
dnc  time_save ;
mov  TIME_BUFF+1,#03h
sjmp time_save

no_over: inc RO sincrease digit pointer
cjne RO, #ST_L2+2,no_incl
inc RO
no_incl: cine RO, #ST_L2+5,no_inc2
ine RO
no_inc2: mov  A,RO
lcall goto

1imp Set_t_key

time_save: mov  R6,#8Eh iwrite protection
mov R7,#00h
lcall bytewr
mov RO, #TIME_BUFF
mov Ré, #84h

;RO point to TIME_BUFF
irst command

w_time_RTC: mov A, 8RO iwrite time set to RTC
swap A
mov B,A
inc RO
mov A, RO
orl A,B
; orl A, #80h i*** 12/24 hour
mov  R7,A iwrite hour
lcall bytewr
inc RO
dec R6 :chang command
dec R6 i
cine RO, #TIME_BUFF+6,w_time RTC ;
mov  R6,#8Eh ;write protection "active”
mov  R7, §80h H

lcall bytewr
simp Set_t_ret

Set_t_Fn: cjne A, #01h,Set_t_Xkey2 ;Is set time funct. Key press?

Set_t_ret lcall curseroff

pop R7 ;yes, return
pPop R6
pop R1
pop RO
pop B
pop A
ret
i
idate : sub to display & call set system date
sinput : key
soutput : ILCD
iusr ¢ DPTR,A,R6,R7
uERE.
date: push DPH
push DPL
push A
push Ré6
push R7
mov  DPTR, #DATE_TITLE
lcall ledldp jwrite date title to LCD
date_pro_l: lcall inkey iget key
push A ;isave key to stack
push PsSW
mov  R6,$#87h
lcall byterd ;read date
mov A,R?

anl A, #0f0h

cjne A, #00h,date_10

mov A, #ST_L2

lcall gote H

mov A, #20h

lcall lcdwd

mov A,R7 sno 10 digit of date
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lcall writenum ;

ajmp datel
date_10: mov R, #ST_L2

lcall goto

mov  A,R7

lcall write2num
datel: mov A, #"/" jwrite '/?

1lcall lcdwd

mov  R6, ¥3Sh

lcall byterd ; read month

mov  A,R7

lcall writeZnum ;write momth

mov A, 4"/" jwrite /!

lcall ledwd

mov R6, #8Dh

have 10 digit of date

1lcall byterd 7read year

mov  A,R7

lcall writeZnum ;write year

pop psW irestore key

Pop A :

jz date_pro_1 ino key pressed

jc date_pro_1 ;jmany key pressed

cine A, #02h,date_Fn ;Is set date key pressed? no, jump
lcall set_date +call set date subroutine

1jmp date pro_1
date_Fn: cjne A,#0ih,date pro_l ;Is date funct. key pressed?

pop R7 ;yes ,now return
pop Ré

pop A

pop DPL

pop DPH

ret

;set_date : sub to set date RTC
iinput : key

joutput : date system

juse : A,RO,R1,R6,R7

set_date: push A
push B
push RO
push Rl
push R6
push R7

lcall cursoren
mov  RI,#time buff ;set time buffer
mov  R6,#87h

lcall byterd iread date

;
mov  A,R7 H
mov  B,A H
swap A H
anl A, #0fh H
mov  @R1,A H save l0date
inc R1 i
mov  A,B H
anl A, #0fh ;
mov  @R],A H save ldate
inc R1 :

mev R6, #89%h
lcall byterd

get date from RTC to time bffer
;read month

i
:
mov  A,R7 H
mov  B,A H
swap A ;
anl A, #0fh ;
mov  €R1,A save 10month
inc R1 :
mov A,B i
anl A, #0fh :
mov  @R1,A H save 1lmonth
inc R1 i
mov  RE, #8Dh :
lcall byterd ; iread year
mov  A,R7 H
mov  B,A ;
swap A H
anl A, #0th H
mov  @R1,A H save l0year
ine R1
mov A,B
anl A, #0fh H
mov  @R1,A H save lyear
mov A, #sT_L2
lcall goto
mov  R1, #TIME_BUFF
mov  A,GR1
lcall writenum iWrite date
inc Rl
wov A, @Rl
1call writenum
mov A, /" iwrite '/
lcall lcdwd
inc Rl
mov A, €R1
lecall writenum iwrite month
inc Rl

mov A, @8Rl
lcall writenum

mov A, #"/" iwrite '/°
lcall ledwd

inc Rl

mov A, 8R1

lcall writenum jwrite year
inc R1

mov A, 8R1
lcall writenum
mov  R1, #TIME_BUFF iRl porint to TIME BUFFER

mov RO, #ST_L2 1RO point LCD cursor position
mov A,RO
lcall goto

Set_d_key: lcall inkey iget key

jz set_d_key
je set_d_key
cine A, #03h,date_downl ;Is up key press? no, jump
c¢jne RO, #ST_12+0,dyl_up ;yes,Is Dyl0 digit? no,jump
inc TIME_BUFF+0 :yes,inc Dylo
mov A, TIME_BUFF+0 i
cjne A, #04h, showlOdyu :check DY10 is out range{ > 3)
mov  TIME_BUFF+0,#00h ;
showlOdyu: mov A, TIME_BUFF+0
lcall writenum
mov  A,RO
lcall goto sdon't change cursor
ljmp Set_d_key
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dyl_up: cjne RO, #ST_L2+1,monl0_up ;Is Dyl digit? no, jump
inc TIME_BUFF+1 ;yes,inc Dyl
mov  A,TIME_BUFF+0 H
¢jne A, #03h,dyl_30 H
mov A, TIME_BUFF+1 ;check Dyl is out range
cine A, #02h,dyl_30 ; (Dyl0 = 3 => Dyl > 1)
mov  TIME_BUFF+1,#00h ; (Dyl0 <> 3 => Dyl > 9)
simp showldyu i

dyl_30: mov A, TIME_BUFF+1 B
cjne A, #0ah, showldyu
mov  TIME_BUFF+1, #00h

showldyu: mov A, TIME_BUFF+1
lcall writenum
mov  A,RO
lcall goto ;don't change cursor
1jmp Set_d_key

monl0_up: cjne RO, #ST_L2+3,monl_up ;Is MonlO digit? no, jump
inc TIME_BUFF+2 ;yes,inc Monl0
mov  A,TIME_BUFF+2 ;
cjne A, #02h, showlOmonu ;check Monl0 is out range( > 1)
mov  TIME_BUFF+2,#00h ;
showlOmonu: mov A, TIME_BUFF+2
lcall writenum
mov A,RO
lcall goto idon't change cursor
limp Set_d_key

date downl: ljmp date_down

monl_up: cjne RO, #ST_L2+4h,yrl0_up ;Is Monl digit? no, jump
inc  TIME_BUFF+3 ;yes,inc Minl
mov A, TIME_BUFF+2
cjine A, #01lh,monl_10
mov A, TIME_BUFF+3
cjne A, #03h,monl_10
mov  TIME_BUFF+3, #00h
sjmp showlmonu
monl_10: mov A, TIME_BUFF+3
cjne A, #0ah, showlmonu
mov  TIME_BUFF+3, #00h
showlmonu: mov A, TIME_BUFF+3
lcall writenum
mov  A,RO
lcall goto ;sdon't change cursor
ljmp Set_d_Xey

check Monl is out range
(Monl0 = 1 => Monl > 2}
{Monl0 <> 1 => Monl > 9}

yrl0_up: cjne RO, #ST_L2+6h,yrl_up ;Ia Yrl0 digit? no, jump
inc TIME_BUFF+4 iyes,inc Yrlo
mov A, TIME_BUFF+4 H
cjne A, #0ah, showlOyru ;check Yrl0 is out range( > 9)
mov  TIME_BUFF+4,#00h ;

showlOyru: mov A, TIME_BUFF+4

lcall writenum .
mov A, RO
1lcall goto sdon't change cursor

1imp set_d_key

yrl_up: ine TIME_BUFF+5 ;¥rl digit,inc Yrl
mov A, TIME _BUFF+5 ;
cine R, #0ah, showlyru ;check Yrl is out range{ > 9)
mov  TIME BUFF+5, #00h ;
showlyru: mov A, TIME_BUFF+5
lcall writenum
mov  A,RO
lcall gote idon't change cursor
limp Set_d key

date down: cjne A,#04h,date_set]l ;Is down key press? no, jump
cjne RO, #ST_L2+0,dyl_down ;yes,Is Dyl0 digit? no, jump
dec TIME_BUFF+0 ;yes,dec Dyl0
mov A, TIME_BUFF+0 H
cjne A, #0ffh, showlldyd :check Hrl0 is out range{ < 0)
mov  TIME_BUFF+0, #03h ;

showlOdyd: mov A, TIME_BUFF+0
lcall writenum
mov A,RO
lcall goto i/don’t change cursor
1jmp Set_d_key

dyl_down: cjne RO, ¥ST_L2+1,monl0_down ;Is Dyl digit? no, jump
dec TIME_BUFF+1 ;yes,dec Dyl
mov A, TIME_BUFF+0 i
cjne A, #03h,dyl_0 :check Dyl is out range
mov A, TIME_BUFF+1 H (Dyl0 = 3 => Dyl > 1)
cine A, #0ffh,dyl 0 ; {Dy1l0 <> 3 => Dyl < 0)
mov  TIME_BUFF+l, #01h ;
simp showldyd

dyl_0: mov A, TIME_BUFF+1
cine A, #0£fh, showldyd
mov TIME_BUFF+1, #0Sh

showldyd: mov  A,TIME BUFF+1
lcall writenum
mov  A,RO
lcall goto ;don't change cursor
1jmp Set_d_key

monl0_down: cjne RO, #ST_L2+3,monl_down ;Is Monl0 digit? no, jump
dec TIME_BUFF+2 iyes,dec Monl0
mov A, TIME_BUFF+2
cjne A, #0£th, ahowlOmond
mov  TIME BUFF+2,#0ih :
showlOmond: mov A, TIME_BUFF+2
1call writenum
mov  A,RO
lcall goto sdon't change cursor
limp Set_d key
date setl: 1jmp date_set
monl_down: cjne RO, #ST_L2+4h,yrl0 _down ;Is Monl digit? no, jump
dec  TIME_BUFF+3 iyes,dec Monl
mov A, TIME_BUFF+2 :
cjne A,#01h,monl_0
mov A, TIME_BUFF+3
cine A, #0ffh,monl_0
mov  TIME_BUFF+3, #02h
sjmp showlmond
monl_0O: mov A, TIME_BUFF+3 1
cjne A, #0ffh, showlmond ;check Monl is out range( < 0)
mov  TIME_BUFF+3,#0%h ;
showlmond: mov A, TIME_BUFF+3
lcall writenum
mov  A,RO
lcall goto idon't change cursor
1imp Set_d_key

heck Minl0 is out range{ < 0)

ischeck Monl is cut range
H (Monl0 = 1 => Monl > 2}
; {Monl0 <> 1 => Monl < 0)

yrl0_down: cjne RO, #ST_L2+6,yrl_down ;Is Yrl0 digit? no,jump
dec  TIME_BUFF+4 iyes,dec Yrlo
mov A, TIME_BUFF+4 ;
e¢jne A, #0£th, showlOyrd ;check Yrl0 is out range({ < 0}



showlOyrd: mov

yrl_down: dec

showlyrd: mo

Set_d key2: ljmp

date_set: cjne

no_incld: cjne

no_inc2d: mov
lcall
cjne

mov
cjne

date_save: mov

w_date_RTC: mov

no_DAY: ¢jne

Set_d_Fn: cjne

Set_d ret lcall
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TIME_BUFF+4,#0%h ;

A, TIME_BUFF+4

writenum

A,RO

goto sdon't change cursor
Set_d_key

TIME_BUFF+5 :¥rl digit,dec yYrl

A, TIME_BUFF+5 7

A, #0ffh, showlyrd :check Yrl is out range( < 0)
TIME_BUFF+5, #0%h ;

A, TIME_BUFF+5

writenum

goto jdon't change cursor

A, #02h,Set_d_Fn ;I8 set key pressed? no, jump

RO iincrease digit pointer
RO, #ST_L2+2,no_incld
RO

RO, #ST_L2+5, no_inc2d
RO

A, RO
goto
RO, #ST_L2+8, Set_d_key2

RO, #TIME_BUFF

RO, #03h, date_save
RO, $TIME_BUFF+1
A,RO

c

A, #01h

date_save
TIME_BUFF+1, #01h

R6, #8Eh ;write protection

R7, #00h

bytewr

RO, #TIME_BUFF ;RO point to TIME_BUFF

R6, #86h ;first command

A, 8RO iwrite date set to RTC

A

B,A

RO

A, @RO

AB

R7,A iwrite

bytewr

RO

R6 ;chang command

R6

RE, #8Ah, no_DAY ;if it DAY address, no jump
R6 iyes,increase to YEAR address
R6 H

RO, #TIME_BUFF+6,w_date RTC ;

R6, #8Eh ;write protection "active®
R7, #80h ;

bytewr

Set_d_ret

R, #01h,Set_d_key2 ;Is set time funct. key press?

cursoroff
7 ;yes, return

R6

R1

RO

i
shex2dec : convert heximal to dacimal

in ¢ DPTR
sout : R1,R2,R3
ireg @ A,RO,R1,R2,R3,R4, RS, DPTR
:
hex2dec: push DPH
push DPL
push A
push RO
push R4
push RS
clr A
mov R1l,A
mov  R2,A
mov  R3,A
mov R4, #16a
h2d1: mov  A,DPL
rle A
mov DPL, A
mov  A,DPH
rl¢ A
mov  DPH,A
mov RS5, #03h 7add decimal
mov RO, #03h iindex to R3
h2d2: mov A, 8RO
adde A,A
da A
mov  @RO,A
dec RO
djnz R5,h2d2
djnz  R4,h2d1l
pop RS
Pop R4
pop RO
pop A
pop DPL
pop DPH
ret

ilocation: display & call set location of telephone

iout : LCD

ireg : DPTR,A,B,R1,R2,R3

location: push
push
push
push
push
push
push
push
lcall
mov

DPH
DPL
A

cursoroff
DPTR, #LOCATE_TITLE
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inc R6
cjne R6, #8Ah, no_DRY ;if it DAY address, no jump
inc R6 iyes,increass to YEAR address
inc R6 ;

nho_DAY: cjne RO, #TIME_BUFF+6,w_date RTC ;
mov  R6, #8Eh ;write protection "“active®
mov  R7,#80h 1

lcall bytewr
sjmp Set_gd_ret

Set d Fn: cjne BA,#01h,Set_d_key2 ;Is set time funct. key preas?

Set _d_ret lcall cursoroff

pop R7 iyes,return
Pop R6

Pop Rl

pop RO

pop B

pop A

ret

H
shex2dec : convert heximal to dacimal
idn

sout : R1,R2,R3

ireg A.RO,R1,R2,R3,R4,RS5, DPTR

i
hex2dec: push DPH

push DPL

push A

push RO

push R4

push RS

clr A

mov R1,A

mov  R2,A

mov  R3,A

mov R4, #16d
h2d1: mov  A,DPL

rle A

mov DPL,A

mov  A,DPH

rle A

mov  DPH,RA

mov RS, #03h ;add decimal

mov RO, #03h ;index to R3
h2d2: mov A, @rRO

adde A,A

da A

mov  @RO,A

dec RO

djnz  RS5,h2d2
djnz R4,h2dl
5

pop R
pop R4
pop RO
Pop A
pop DPL
pop DPR
ret

;
;location: display & call set location of telephone
sout : LCD

ixeg : DPTR,A,B,R1,R2,R3

;
location: push DPH
push DPL
push A
push B
push RO
push Rl
push R2
push R3
lcall cursoroff
mov DPTR, $LOCATE_TITLE
lcall lcdldp ;swrite locate title to LCD
locate_l: mov  DPTR, $LOCATE
movx A, @DPTR
push A
mov B, #03h
AB

push A
push A

A
mov A, #ST_L2
lcall goto
pop A
mov  DPTR, ¥LOCATE_DATA
movc A, BA+DPTR
lcall ledwd

inc  DPTR

pop A

move A, SA+DPTR jwrite country char. code
lcall lcdwd H

inc  DPTR H

pop A

move A, QA+DPTR H

lcall lcdwd B

mov A, #ST_L2+5

lcall goto

pop A

mov  DPL,A H

mov DPH, #00h i

inc DPTR

lcall hex2dec iwrite country num. code
mov A,R3 H

lcall write2num i

locate_2: lcall inkey
jz locate_2
je locate_2
cjne A, #02h,locate_3 ;is set press ,noc jump
lcall locate_set
1imp locate_1
locate_3: cjne A, #01h,locate_2 i/is Function press ,no jump

pop R3
pop R2
pop R1

pop RO



pop
pop
pop
pop
ret
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B
A
DPL
DPH

locate_set : set

location of telephone

locate_set: push
push
push
push
push
push
push
push
1lcall
mov
movx
mov

locate_sl: 1lcall

no_max: 1imp

locate_down: cjne
dec
cjne
mov
no_min: 13mp
locate_st: cjine
mov
mov
movx
sjmp
locate_Fn: cjne
locate_ret: lcall
pop
pop
pop
pop
Pop
pop
Pop
pop
ret

DPH
DPL

cursoron
DPTR, #LOCATE

A, @DPTR ;read locate old data
RO,A

inkey

A

PSW

A,RO

B, #03h

AB

A

A

A

R, #5T_L2
goto

A

DPTR, §LOCATE_DATA
A, A+DPTR
lcdwd

DETR

A

A, 8A+DPTR
ledwd

DETR

A

A, GA+DPTR
ledwd

A, #ST_L2+5
goto

DPL, RO

DPH, #00h
DPTR
hex2dec
A,R3 i

writeZnum H

A, #ST_L2+6

goto

PSW

A

locate_si

locate_sl

A, #03, locate_down ;is locate code up,nc jump
RO

RO, #LOCATE_MAX+1,no_max ;is locate max,no jump
RO, #00h

locate_sl

write country char. code

i

rite country num. code

A, #04,locate_st ;is locate code down,no jump
RO

RO, #0fth,no_min ;is locate min,no jump
RO, #LOCATE_MAX

locate_sl

A, #02h, locate_Fn ;is set press,no jump
DFTR, $LOCATE

A, RO

@DPTR, A

locate_ret

A, #01,locate_sl

cursoroff

R3

R2

Rl

RO

B

A

DPL

DPH

;
;charge: display & call set charge of serviec

;jout : LCD

;reg : DPTR,A,B,R1,R2,R3

i

charge: push
push
push
push
push
push
push
push

charge_1: mov

pop
mov

mov
lcall
mov

lcall

charge_2: 1lcall
iz
bl
cjne
1lcall

DPH

DPTR, #CHARGE_TITLE
ledldp swrite charge title to LCD
DPTR, #CHARGE_COST -

A, @DPTR

A

A, #ST_L2+5

goto

A

DPL,A

DPH, #00h

hex2dec

A,R3

write2num

;write charge cost

inkey

charge_2

charge_2

A, ¥02h, charge_3 iis set press ,no jump
cursoron
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lcall charge_set
lcall cursoroff
limp charge_ 1
charge_3: cjne A, #01h,charge_1 ;is Function press ,no jump

mov A, #01h sclear LCD
1lcall lcdwi
Pop  R3
pop R2
pop Rl
pop RO
pop B

pop A

pop DPL
POp DPHR
ret

charge_set : set charge of service

;
charge_set: push DPH

push DPL

push A

push B

push RO

push Rl

push R2

push R3

lcall cursoron

mov DPTR, #CHARGE_COST

movx A, @DPTR

mov  RO,A
charge_sl: 1lcall inkey

push A

push PSW

mov A, #ST_L245

lcall goto

lcall goto

mov DPL, RO

mov  DPH, #00h
lcall hex2dec
mov A,R3

lcall writeZnum
mov A, #ST_L2+6

write charge cost

1call goto

pop  PSW

Pop A

iz charge_sl

je charge_sl

cjne R, #03,charge_down ;is charge up,no jump
inc RO

cjne RO, #064h,c_no_max iis charge max{99),no jump
mov RO, $00h
c©_no_max: 1jmp charge_sl1

charge_down: cjne A, #04,charge_st ;is charge down,no jump
dec 0
cjne RO, #0ffh,c_no_min ;is charge min,no jump
mov RO, #63h

¢_no_min: 1jmp charge_sl

charge st: cjne BA,#02h,charge Fn ;is set press,no jump
mov DPTR, #CHARGE_COST
mov  A,RO
movx @DPTR,A
simp charge_ret

charge_¥Fn: cjne A, #01,charge sl

charge_ret: lcall cursoroff

pop R3
pop R2
pop Rl
pop RO
pop B
pop A
pop DPL
pop DPH
ret

;mullé : sub to multiple 16 bit * 16 bit
;input : RO,Rl1 point to data
;soutput : RO point to result(32 bit)
juse : A,B,R0,R1
mullé push A
push B ;8r0 * @rl goes to prod
mov  facl+0, @RO iRO point mull
mov  fac2+0,@R1 ;R1 point mul2
inc ro
inc rl

mov  facl+l, 8RO
mov fac2+1, 6R1

mov A, facl+0 716*16 multply -> 32 bit
mov B, fac2+0
mul AB ;low * low byte

mov  prod+0,A
mov prod+l,B
mov A, facl+l
mov B, fac2+1
mul  AB 7high * high byte
mov prod+2, A
mov  prod+3,B

mov A, facl+l smixed prod 1
mov B, fac2+0 .

mil AB

add  A,prod+l sadd 3 byte wide

mov prod+l,A
mov A, prod+2
adde A,B

mov prod+2,A
mov A, prod+3

addc A, #0

mov prod+3,A

mov A, facl+0 imixed prod 2
mov B, fac2+]

mul AB

add  A,prod+l ;add 3 byte wide

mov prod+1,A
mov A,prod+2
addc A,B

mov prod+2,A
mov  A,prod+3
adde A, #0

mov prod+3,A
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mov RO, #prod ;result pointer in RO
pop B8

pop A

ret

;divlé : sub to division for 32 bit / 16 bit
;sinput : RO => dividend (32 bit)

H Rl => divisor (16 bit)

soutput : RO => quotient

H Rl => remain

jues : A,RO,R1

divie: push A
mov  prod+0, @RO ¢+ ;RO point dividend (32 bit)
inc RO
mov  prod+l, 8RO
inc RO
nov prod+2, 8RO .
inc RO
mov  prod+3, 8RO
mov  divi, @Rl iRl point divisor (16 bit)
inc R1

mov  divi+l, @Rl

clear extension
15 nozmal steps, last step: remain

mov  prod+4, #00h
mov  divent, #16

divlp: acall shr5
acall trysub i try and perform sub, results in cy
acall shlq ; shift cy into quotient

djnz divent,divip

mov RO, #quot quotient peinter

mov  Rl, #prod+2 ; remainder pointer
pop A .
ret

trysub: clr c 7 no borrow

mov  A,prod+2
subb A, divi+0
mov  A,prod+3
subb A, divi+l

mov A,prod+4 ?is accu extension
subb A, #0
inc subit
ret
shlq: cpl <
mov A, quot+0 suse carry from before &
rle A ishift into quotient

mov quot+0,A
mov A, quot+l

rle A
mov quot+l,A
ret
shrs: elr ¢ ;shift 5 bytes =
mov A, prod+0 iproduct+ace 17 bit extenaion

rle A

mov prod+0,A

mov  RA,prod+l

rle A

mov prod+l,A

mov A, prod+2

rle A

mov prod+2,A

mov A, prod+3

rle A

mov prod+3,A

mov  A,prod+4
A

rlc
mov prod+4,A
ret
subit: mov A, prod+2 inow really subtract,
subb A,divi+0 iwe have no borrow from before

mov  prod+2,A
mov  A,prod+3
subb A, divi+l
mov  prod+3,A

mov A, prod+4 ;is accu extension
subb A, #0

mov prod+4,R

ret

ichk_hook_on : check hook sw. on

chk_hook_on:
push DPL
push DPH
push A
mov  DPTR, #U_PORT1A
movx A, @DPTR
jb  A.6,hook_on_ret
mov  SP, #08h

1jmp main
hook_on_ret:

pop A

pop DPH

pop DPL

ret

i+
ichk_hook_off : check hook sw. on

chk_hook_off:
push DPL
push DPH
push A
mov  DPTR, #U_PORT1A
movx A, @DPTR
jnb  A.6,hook_off_ret
mov  SP,#08h
1jmp main
hook_off_ret:
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pop A
pop DPH
pop DPL
ret

hook_on : if hook switck on it operate
user port 1 A

A.3 - A.0 = data from DTMF

A4 = '1' press DTMF key

A.5 = '0' ringback

A.6 = '0' hook sw. on {on hand)

*1' hook sw. off
A,7 = '1' have ringing

R R R R s

ook_on:
mov DPTR, $U_PORT1A
movx A, @DPTR
b R.6,to_ret ;ckeck hook sw on ,no jump
push A
pop A
Jnb  A.7,read_dtmf icheck ringing on, jump
mov DPTR, #ST_READY
lcall lcdldp
mov  DPTR, #U_PORT1A .
wait_off: movx A,@DPTR ireceive telephone only
jnb  A.6,wait_off
to_ret: ret
read_dtmf: mov A, #01 iclear LCD
lcall lcdwi
mov A, #01h iset cursor position
lcall goto
mov A, #23h iwrite '§°
lcall ledwd
mov A, #03h ;set cursor position
lcall goto
mov RO, #NUM_BUFFP
mov DIGIT, #00h ifor count digit of phone num.
rep_read: lcall DTMF_read
jc read_end ;it had ring back
mov  @RO,A
leall writenum
inc  DIGIT
inc RO

mov R1,DIGIT
cjne R1, #05h, rep_read ;check 9 digit max
mov DPTR, #U_PORT1A
wait_r: movx A, @DPTR
b A.5,wait_r
b A.4,wait_c

read_end: lcall is_r b
3e a_ringback
mov  DPTR, #ST_BUSY
lcall lcdldp
mov  DPTR, #U_PORTIA

repeat: movx A, @DPTR iwait for hook sw. off
jnb  A.6,repeat ickeck hook &sw off ,no jump
ret

a_ringback: lcall time_start
lcall time_ count
lcall find d_locate
jne  f_cost
mov  DPTR, #ST_OF_SV ¢ display out off service
lcall ledldp
mov RO, #TIME_USE
mov  DPL,@RO
inc RO
mov DPH, €RO
mov RO, #ST_L2
lcall show_ct ; display time use
mov RO, #2d
wait_dis:  lcall delayls
djnz RO,wait_dias
ret
f_cost: lcall total cost
lcall diap_t_cost
ret

time_count : count use time & display
; out : TIME_USE keep use time(sec)

i
i
i
time_count:

mov  DPH, #00h

mov  DPL, ¥00h

mov RO, #ST_L2

lcall show _ct
sec_rep: mov R6, #81h

lcall byterd iread sec

inc_time: mov  TEMP,R7
ing DPTR
mov  TIME_USE, DPL
mov  TIME_USE+1,DPH
mov RO, #5T_L2
lcall show_ct

push DPL
push DPH

mov  DPTR, §U_PORT1A

movx A, @DPTR icheck hook sw.off
pop DPH

pop DPL

inb  A.6,sec_rep

ret

ishow_ct : display use time (HH:MM:SS)

#in : DPTR (in SEC)

i : RO = start position to display

; xnrnn
show_ct: push DPH

push DPL
push RO
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push Rl
mov A, RO
1lcall goto

mov OPERATOR1+0, #00h

mov  OPERATOR1+1, #00h

mov OPERATOR2+0, DPL

mov  OPERATOR2+1,DPH

mov  OPERATOR3+0, #10H sdivided by 3600
mov OPERATOR3+1, #0EH H

mov RO, §OPERATOR2

mov R1, FOPERATOR3

1lcall divie ;tind hour
push Rl

mov DPL, RO

inc RO

mov  DPH, 8RO
lcall hex2dec

mov  A,R3

lcall writeZnum ;write hour
mov A, ¥":"

lcall lcdwd

pop 1

mov  OPERATOR2+0, @R1

inc R1

mov  OPERATOR2+1, 8A1

inc Rl

mov  OPERATOR1+0, 8R1

inc Rl

mov  OPERATOR1+1, @Rl

mov  OPERATOR3+0, #60d ;divided by 60
mov  OPERATOR3+1, #00H i

mov RO, #OPERATOR2
mov R1, #OPERATOR3

lcall divlé ifind min
push R1

mov DPL, @RO

inc RO

mov  DPH, @RO
1lcall hex2dec

mov A,R3

lcall writeZnum iwrite min
mov A, #":"

lcall lcdwd

pop R1

mov  DPL,8R1

inc R1

mov  DPH, @Rl
lcall hex2dec

mov  A,R3

lcall write2num iwrite sec
pop Rl

pop RO

pop DPL

pop DPH

ret

i
itime start : save start time to time buffer

H
time_start:
mov  R1l,¥TIME_BUFF ;set time buffer
mov  RE, #85h

lcall byterd ; ;read hour
mov A, R7 H

anl A, #03fh ;

mov  B,A H

swap A H

anl A, #0fh H

mov @R1,A F save 10Hr
inc R1 ;

mov AB H

anl A, #0fh H

mov  @R1,A H save 1Hr
inc Rl H

mov  R6,#83h iget time from RTC to time bffer
lcall byterd H iread min
mov  A,R7 ;

mov  B,A i

swap A H

anl A, #0fh H

mov  6R1,A H save 10min
inc R1 ;

mov  A,B :

ant A, #0fh H

mov  @R1,A ; save 1min
inc R1 H

mov R6,#81h H

1lcall byterd H iread sec
mov  A,R7 H

mov B,A H

swap A H

anl A, #0fh ;

mov  @R1,A H save 10sec
inc R1 H

mov AB ;

anl A, #0th H

mov  €R1,A H save lsec
ret

DTMF_read : wait for DTMF key press & read value
out : A = DTMF value
H CY = 'l' have ringback

DTMF_read: push DPL

push DPH

push RO

push R1

push R2.

mov RO, #2 :n second r0 = n*10
delal: mov  R1, #199 idelay 100 ms
dela2: mov  R2, 250 idelay 500 us
dela3: mov DPTR, #U_PORT1A

movx A, @DPTR
lcall chk_hook_off
b A.4,wait_stpl icheck strope
djnz R2,dela3
djnz R1l,dela2
djnz RO,delal
stp0: movxk A, @DPTR
lcall chk_hook_oft
jb  A.S,stpo icheck ringback
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setb €
sjmp read ret
wait_stpl: movx A,BDPTR
ib A.4,wait_stpl
lcall rtc_delay )
movx R, @DPTR
anl A, ¥0fh
cjne A, #0Ah,wait_stp3
clg
wait_stp3: clr ¢
read_ret: pop R2
pop Rl
pop RO
pop DPH
pop  DPL
ret
is r b Detect ringback or busy
out : CY = 'l' is ringback

= '0' is busy

is_r b: mov  DPTR, #U_PORT1A
wait_ring0: movx A,EGDPTR
jnb A.5,wait_ring0
lcall delay_rg
mov B, #5d
bs_rdl: movx A, 8DPTR
jnb  A.5,it_busy
djnz B,bs_rdl
sjmp chk_rigb_off
it_busy: elr C
ret
chk_rigb_off:
clr U_FLAG
mov RO, #05d
rigbo: mov R1,#169
rigbl: mov  R2,#250
rigb2: movx A, @DPTR
lcall chk_hook_off
ib A.5,righ3
seth U_FLAG
rigb3: djinz R2,rigb2
djnz Rl1,rigbl
djnz RO, righ0
ib FO,chk_rigb_off
seth C
ret
H
idelay rg : delay for check busy or ringback
delay_rg: push RO
push R1
push R2
mov RO, #6 in second r0 = n*10
delay_rgl: mov R1,#159 sdelay 100 ms
delay rg2: mov R2,#250 ;delay 500 us
delay rg3: djnz R2,delay_rg3
djnz Rl,delay rg2
djnz RO,delay_rgl
pop R2
pop R1
pop RO
ret
:
ifind_d_locate :
;in : NUM_BUFF
jout : A = destination locate
H CY = '0' normal
H = ‘1' error not found
Ty
find d_locate:
mov RO, §NUM_BUFF
mov A, 8RO
cjne A, #00h,no_0
inc RO
mov A, QRO
cine A, #02h,no_02 icheck exchange 02 (BKK)
mov A, #00h isave locate in A
clr C
ret
no_0: cjne A, #01h,no_1 7it spacial 1xxx number
mov A, #0fth
setbh C
ret
no_1: mov  DPTR, #LOCATE 7it local exchange
movx A, @DPTR
clr ¢
ret
no_02: swap A H
mov B,A i
inc RO ;read exchange code
mov A, &RO H
orl A,B H
mov  RO,A H
mov  TEMP,A ;save exchange code in TEMP
mov  DPTR, #local_exchange_data
ratel: inc  DPTR
clr A
movc A, @A+DPTR
cjne A, §0ffh, rate2 :4s not found A = ff ,no jump
mov A, #0feh
setb C inot found exchange code
ret
rate2: ¢jne A,RO, ratel iis found ,no jump find next
dec DPL
mov  A,DPL H
cjne A, #0ffh, rate3 idecrease pointer
dec DPH 1
rate3: c€lr A :
move A, GR+DPTR
cjne A, #00h, rated sbefore it is 00h ,no jump
lcall find_local_exchange ;yes to find local exchange
ret
rated: inc DPTR
ljmp ratel sjump to find next
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H

;find_local_exchang:
7in : DPTR = point first byte of exchange code
i t TEMP = exchange code

A

= locate code number
CY = '0' nogmal

= '1' local exchange code not found

i
f£ind local_exchange:

mov RO, #¥NUM_BUFF+3
mov A, 6RO
swap A H
mov B.A H
ine RO sread user local exchange code
mov A,“O ;
orl A,B
mov RO, A i;save local exchange code in RO
inc DPTR
lc_ex_nextl:
inc  DPTR
push DPH
push DPL
lc_ex_next2:
inc  DPTR
clr A
movc A, @A+DPTR
cjne A, #00h,not_00
inc  DPTR
clr A
move R, @A+DPTR
cjne A,TEMP,not_same :check same exchange code,no jump
pop A 7pop return stack (not use)
pop A H
sjmp lc_ex_nextl
not_same: pop A ipop return stack (not use)
pop A i
setb C
ret
not_00: cjne A,R0,lc_ex_next2
pop DPL
pop DPFH
clr A
move A, @A+DPTR
clr ¢
ret
:
ifind_rate : find rate { Bath/min)
;s in : A = destination locate
i LOCATE = machine local
; out : A = rate
H CY = '0' local use 3 Bath/Times
i = ']l' differance local Bath/min
find_rate:
mov B,A
mov  DPTR, #LOCATE
movx A, @DPTR
cine A,B,no_equl
mov A, #00d
cir ¢C :it local use 5 bath
ret
no_equl: push A i
elr c H
subb A,B H
inc  no_carry i if A > B swap A,B
pop A ;
ajmp to_find H
no_carry: mov AB H
pop B
to_find: inc A
inc B
mov  RO,A there A < B ( A = row,B = col}
mov R1,B
mov A, #147d
clr C
subb A, RO 5 147d - row
mov B, RO H
mul AB : mul by row
mov  RO,A find address in rate_data
mov  A,B H row(147-row}/2 -73 + col
clr € ;
rre A 7 divided by 2
mov B,A B
mov  A,RO H
rre A i
add ARl
3nc not_carryl ; add by col
inc B H
not_carryl: clr C
subb A, #73d :
3ine not_carry2 ; sub by 73d
dec B H
not_carry2:
mov DPTR, #RATE_DATA
add  A,DPL
mov  DPL,A .
mov  A,B
addc A, DPH
mov  DPH,A
clr A
movc A, 8A+DPTR
seth C
ret
:
itotal_cost : find total cost
# in : A = destination locate
H LOCATE = machine local

TIME_USE
TT_COST

time in TIME_BUFF

use time
= total cost {

2 byte)

5 out :
t

otal_cost

lcall find_rate

Je
mov
mov
ret
push
mov

diff local:

diff local
TT_COST, #05h

TT_COST+1, #00h

A
RO, #TIME_USE
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mov  DPL,€RO ;save use time to DPTR
inc RO H

mov  DPH, @RO H

inc  DPTR H

inc  DPTR iincrease 4 sec for
inc DPTR ;check ringback

inc  DPTR H

mov  OPERATOR1+0,#00h

mov  OPERATOR1+1, #00h

mov  OPERATOR2+0,DPL

mov  OPERATOR2+1,DPH

mov  OPERATOR3+0, #60d idivided by 3600
mov OPERATOR3+1, #00h H

mov RO, ¥OPERATOR2

mov  R1, §OPERATOR3

lcall divlé ;calculate to min.
mov DPL, €RO

inc RO

mov DPH, @RO

mov A, 8R1

jz no_incrl

inc  DPTR

no_incrl: pop A
mov OPERATOR2+0, DPL
mov OPERATOR2+1, DPH
mov  OPERATOR3+0,A
mov  OPERATOR3+1, ¥00h
mov RO, #OPERATOR2
mov R1, #OPERATOR3

mul by rate

lcall mullé

mov OPERATOR2+0, 8RO
inc RO

mov  OPERATOR2+1, 6RO
inc RO

mov OPERATOR1+0, €RO
inc RO

mov OPERATOR1+1, RO
mov RO, #OPERATOR2

mov  A,TIME_BUFF icheck time rate
A

mov  B,A
mov A, TIME_BUFF+1
orl A,B
cjne A, #00h, nextl
1imp rate03

nextl: cjne A, #01h,next2
1jmp rate03

next2: cjne A, $02h,next3
ljmp rate03

next3: cjne A, #03h,nextd
1imp rate03

nextd4: cjne A, #04h,next5
1limp rate03

next5: cjne A, #$05h, nexté
1jmp rate03

nexté: cine A, #06h,next?
ljmp rate03

next7: cine A, #07h,next8
1jmp rate0l

nexts: cjne A, #08h,next?d
1jmp rateQl

next9: cjne A, #05h,nextl0
1jmp rate0l

nextl0: cjne A, #10h, nextll
limp rate0l

nextll: cjne A, #11h, nextl2
1jmp ratell

nextl2: cjne A, #12h,nextl3
1jmp rate0l

nextl3: cjne A, #13h,nextl4q
ljmp rate0l

nextild: cjne R, #14h,nextl5s
1ljmp rate0l

nextlis: cjne A, #15h,next16
ljmp rate0l

nextlé: cjne A, #16h,nexti?
1jmp rateOl

nextl7: cine A, #17h,nextls
limp rate0l

nextlg: cine R, #18h, nextls
1jmp rate02

nextl9: cjne A, #19h,next20
limp rate02

next20: cjne R, #20h,next21
1jmp rate02

next21l: cjne A, #21h, rate0d3
1jmp rate02

rate03: mov  OPERATOR3+0, §03d
1jmp to_divi

rate0l: mov  DPL, OPERATOR2+0
mov  DPH, OPERATOR2+1
1jmp no_incr2

rate02: mov  OPERATOR3+0, #02d
to_divi: mov  OPERATOR3+1, #00h
mov  R1, JOPERATOR3

leall divie
mov  DPL, 8RO
RO

inc

mov  DPH, &RO

mov A, @8Rl

3z no_incr2

inc  DPTR
no_incr2: push DPH

push DPL

mov DPTR, $CHARGE_COST
movx A, 8DPTR

pop DPL

pop DPH

3z chg_is0

charge_rep: inc  DPTR
djnz A,charge_rep
chg_is0: mov  TT_COST+0, DPL
wov  TT_COST+1,DPH
ret

disp_t_cost : display total cost & save last number & cost
in : TT_COST = total cost
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i
disp_t_cost:

write_loop:

dSaec:

sav_rxep:

mov A, #16d

lcall goto

mov DPTR, #ST_TOTAL
mov B, £15d

clr A

movc A, @A+DPTR
lcall lcdwd

inc  DPTR

djnz  B,write_loop
mov R, %204

lcall goto

mov DPL, TT_COST
mov DPH, TT_COST+1
lcall hex2dec

mov A,R1

lcall write2num
mov  A,R2

lcall write2num
mov  A,R3

1lcall writeZnum
mov A, #05d

lcall delayls

djnz RA,dSsec

write ST_TOTAL string

display total cost

mov RO, §NUM_BUFF
mov  DPTR, §LAST_NUM

mov A, @RO H
movx @DPTR,A ;save last phone number
inc RO H
inc  DPTR H

cjne RO, #NUM_BUFF+0Sh, sav_rep
mov DPTR, #N_DIGIT

mov  A,DIGIT

movx @DPTR,A

mov DPTR, #LAST_COST :
mov A, TT_COST+0 H
movx @DPTR,A ;save last total cost
inc  DPTR ;
mov A, TT_COST+1 i

movx @DPTR,A

mov A, #01h H

lcall lcdwi ;clear LCD
ret

;USER DEFINE BYTE

Fww

ST_RERDY

ST_OF_SV:

ST_BUSY

CHARGE_TITLE: DFB "CHARGE SET
"

LOCATE_TITLE

DATE_TIT
TIME_TIT
ST_LAST

ST_TOTAL
st_start

st_start.

LOCATE_DATA:

;034

:035

1036

7037

;038

LE:

LE:

1:

2:

DFB
ore

DFB

DFB
Drs
DFB
DFB

EFB

DFB
DFB

DFB
DFB
DFB

DFB
DFB
DFB

DFB

DFB * READY W
DFB * A
DFB " OUT OF SERVICE "
DFB " 0
DFB * BUSY Q
DFB " td

"
DFB R
DFB "LOCATION SET 2
DFB * a
DFB "DATE SET n
DFB " Q
DFB "TIME SET "
DFB " -
OFB " # L
DFB " § Bath "
DFB “ § Bath *
DFB " KMITL U
DFB " ED.ENGINEER 16 "
DFB " TELECOM g
DFB * TWILIGHT *

DFB  "BKK"

DFB "PBIRBRPKN"

DFB "NPTSKNSKMKRI"
DFBE "AYASPBATG"

DFB “SRILRISBR"

DFB  "PRISKWNYK"

DFB  “CBIRYGCCO™

DFB  "CTITRT"

DFB “UDNNGPNKINPMMDHSNKLEI"
DFB  "KKNMKMRETKSN"
DFBE “NMACPMBRMSRN®
DFB “UBNACRYSTSSK"
DFB "CMILPNMSNCRI"
DFB  "LPGPRENANPYO®
DFB “PLKUTTSTIKPTTAK"
DF8 “NSNUGICNTPBNPCT"
DFB "YLAPTNNWT*

DFB “SKASTNPLG"™

DFB "NRTTRGKBI®

DFB  "PKTPNA®

DFB  "SNIRNGCPN"

local_ exchange_data:
32

Oh, 32h, 01h, 41h, 42h, 43h, 4€h, 47h, 4Bh, 45h

Oh, 32h, O2h, 20h, 21h, 22h, 23h, 24h, 25h, 26h, 27h, 28h, 29h, 31h, 32h
DFB 33h,34h,38h, 35h

Oh, 32h, 03h, 51h, 52h, 53h, 54h, 60h, 61h, 62h, 63h, 66h, 67h, 68h, 65h

Oh, 34h, 04h, 21h, 22h, 23h, 24h, 25h, 26h, 31H, 32h, 33h, 35h, 36h, 3%h
Oh, 34h, 05h, 41h, 42h, 47h, 48h

Oh, 34h, 06h, 71h, 72h, 75h, 76h, 81h, 82h, 83h, 84h

Oh, 34h, 07h, 51h, 54h, 56h, 57h, 58h, 59h, 61h, 62h

©Oh, 35h, 08h, 20h, 21h, 22h, 24h, 25h, 26h, 27h, 31h, 33h, 34h, 35h, 36h,37h
DFB 38h,3%h

Oh, 35h, 09h, S0h, 51h, 52h, 53h, 54h, 55h, $6h, $7h, 58h, 55h

Oh, 35h, OAh, 61h, 62h, 634, 66h, €5h

0Oh, 36h, 0Bh, 20h, 21h, 22h, 24h, 25h, 26h, 28h, 31h, 34h, 35h, 37h, 3%9h
Oh, 36h, 0Ch, 41h, 42h, 43h, 44h, 46h, 47h, 48h, 49h, 61h
Oh, 36h, 0Dh, 51h, 52h, 58h, 55h

Oh, 37h, Oeh, 20h, 21h, 23h
Oh, 37h, 0th, 25h
Oh, 37h, 10h, 32h, 38h, 35k

oOh, 38, 11h, 26h, 27h, 26h, 30h, 31h, 32h, 33h,34h, 35h, 36h, 37h, 38h, 35h, 40h
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DFB 41h, 42h, 43h, 44h, 45h, 46h, 47h, 48h, 49h, T1h, 72h, 73h, 76h, 77h, 78h, 79h
DFB  Oh, 38h, 12h, 60h, 61h, 62h, 63h, 64h, 65h, 66h, 67h, 68h, 69h, B0h, 86h, 87h, 88h
DFB Oh, 38h, 13h, 51h, 53h, 54h, 55h, 57h, 58h, 5%h, 81h, 82h, 83h
:03%
DFB  Oh, 39h, 14h, 31h, 32h, 33h, 34h, 35h, 37h, 38h, 35h, 43h, 44h
DFE  Oh, 39h,15h, 51h, 52h, 53h, 58h, 59h
;042
DFB  Oh, 42h, 16h, 22h,24h, 25h, 26h,27h, 28h, 32h, 33h, 34h, 35h
DFB 0Oh,42h,17h, 31h,35h, 38h
DFB  Oh, 42h, 18h, 41h, 42h, 43h, 44h, 45h, 46h, 47h, 48h, 49h
DFB  0Oh, 42h,18h, 51h, 52h, 54h, 57h, 58h, 5%h
DFB 0Oh, 42h, lah, 61h, 63h, 68h, 65h
DFB  Oh, 42h, 1bh, 71h, 72h, 73h, 75h, 76h, 77h, 78h, 7%h
DFB 0Oh, 42h, 1ch, 81h, 82h, 83h, 84h, 87h, 88h, 85h
;043
DFB  0Oh, 43h, 1dh, 22h, 23h, 24h, 25h, 26h, 2Th, 268h, 29h, 31h, 32h, 33h, 34h
DFB 39h,41h, 43h,44h,4%h
DFB  0Oh, 43h, leh, 71h,72h, 76h, 77h, 78h, 7%h
DFB  Oh, 43h, 1fh, 51h, $2h, 35h, 56h, 57h, 58h, 55h
DFB  Oh, 43h, 20h, 81h, 82h, 85h, 86h,87h, 88h, 8Sh
:044
DFB  Oh, 44h, 21h, 21h,23h, 24h, 25h, 26h, 27h, 31h, 36h, 37h, 38h, 35h, 41h
DFB 44h, 45h, 46h,47h, 45h
DFB  Oh, 44h, 22h, 81h, 82h, 85h, 86h, 87h, 88h, 85h
DFB  Oh, 44h,23h, 61h, 62h, 63h, 64h, 66h, 67h, 68h, 65h
DFB  Oh, 44h, 24h, 51h, 52h, 54h, 55h, 56h, 57h, 58h, 55h
;045
DFB  Oh, 45h, 25h, 24h, 25h, 26h, 31h, 32h, 35h, 36h, 37h, 39h, 44h, 48h, 49h
DFB  Oh, 45h, 26h, 45h, 46h
DFB  Oh, 45h,27h, 71h, 72h, 78h, 7%h
DFB  Oh, 45h,28h, 61h, 62h, 65h, 66h, 67h, 68h, 65h
053
DFB  0Oh, 53h, 25h, 20h, 21h, 22h, 23h, 24h, 25h, 26h, 2Th, 28h, 25h, 30k, 31h
DEB 32h, 33h, 34h, 38h, 39h, 40h, 41h, 42h, 43h, 44h, 45h, 46h, 47h, 48h
DFB 45h, 80h, 81h, 82h, 83h, 85h, 86h,87h, 85h
DFB  Oh, 53h, 2ah, 51h, 52h, 53h, 54h, 55h, 56h, 57h, 58h, 59h
DFB  0h, 53h, 2bh, 61h, 62h, 68h, 65h
DFB  0h, 53h, 2ch, 64h, €5h, 66h, 70h, 71h, 72h, 73h, 7¢h, 75h, 76h, 77h, 78h, 79h
;054
DFB  0Oh,54h, 2dh, 21h, 25h, 26h, 27h, 28h, 2%h, 31h, 32k, 33h
DFB 0Oh, 54h, 2eh, 51h, 52h, 54h, 58h, 53h, 61h, 62h, 63h
DFB 0h, 54h, 2fh, 71h, 75h, 76h, 77h, 78h, 75h
DFB  Oh, 54h, 30h, 41h, 42h, 43h, 45h, 48h, 45h
:055
DFB  0Oh, 55h, 31h, 21h, 22h, 24h, 25h, 26h, 31h, 36h, 37h, 38h, 35h
DFB  Oh, 55h, 32h, 41h, 42h, 43h, 44h, 48h, 45h
DFB Oh, 55h, 33h, 61h, 62h, 64h, 65h, 67h, 68h, 65h
DFB  Oh,5S5h, 34h, 71h, 72h, 76h, 77h, 78h, 75h
DFB  0Oh, 55h, 35h, 51h, 53h, 54h, 56h, 56h, 59h
:056
DFB  Oh, 56h, 36h, 21h,22h, 23h, 24h, 25h, 26h, 27h,28h, 29N, 31h, 34h
DFE  Oh, 56h, 37h, 51h, 52h, 53h, 59h
DFB Oh, 56h, 38h, 41h, 42h, 45h, 46h, 48h, 49h
DFB  Oh, 56h, 35h, 70h, 71h, 72h, 73h, 74h, 76h, 77h, 78h, 79h
DFB  Oh, 56h,3ah, €1h, 62h, 63h, 64h, 65h, 68h, 65h
073
DFB  Oh, 73h,3bh, 21h, 22h, 23h, 24h,2%h
DFB  0Oh, 73h, 3ch, 31h, 33h, 34h, 41h, 43h, 48h, 45h
DFB  0Oh,73h, 3dh, 51h, 52h, 56h, 57h, 58h, 59N, 61h, 65h, 67h
:074
DFB  Oh, 74h, 3eh, 21h, 22h, 23h, 24h, 25h, 29k, 31h, 32h, 33h, 34h, 35h, 36h
DFB 37h, 38h, 35h, 41h, 42h, 43h, 44h, 52h, 54h
DFB Ch, 74h, 3fh, 71h, 72h, 73h, 78h,7%h
DFB 0Oh, 74h, 40h, 61h, 62h, 68h, 653h
075
DFB  Oh, 75h, 41h, 31h, 32h, 33h, 34h, 35h, 38h, 39h, 41h, 42h, 44h, 48h, 45h
DFB 51h,52h,53h
DFB Oh, 75h, 42h, 21h, 22h, 23h, 24h, 25h, 27h, 28h, 23h
DFB  Oh, 75h, 43h, 61h, 62h, 63h, 68h, 69h
;076
DFB Oh, 76h, 44h, 20h, 21h, 22h, 23h, 24h, 25h, 27h, 28h, 2%h, 31h, 32h, 33h
DFB 34h, 38h, 35h
DFB Oh, 76h, 45h, 41h, 42h, 43h, 49h, 57h, 58h, 59h
;077
DFE  Oh, 77h, 46h, 20h, 21h, 22h, 23h, 24h, 25h, 27h, 28h, 31h, 34h, 35h, 36h
DEB 37h,38h,39h, 42h
DFB Oh,77h, 47h, 81h, 82h, 83k, 89h, 91h
DFB  Oh, 77h, 48h, 41h, 42h, 43h, 50h, 51h, 52h, 53h, 54h, 55h,57h, 58h, 55h

DFB Oh, OFFh

RATE_DATA: DFB 0

DFB 0,6,6,12,3,3,6,9,6,6,6,6,9,9,6,9,6,6,9,6,12,12,15,15,18,19,18, 18,15
DFB 15,15,15,15,12,12,12,12,15,15,15,15,18,18,18,18,18,15,18, 18,12
DFB 15,15,12,15,12,9,9,12,12,18,18,18,18,18,18,16,18,18,18,18,18,15,15

DFB 0,3,9,6,6,3,9,9,9,9,9,12,12,9,12,9,9,9,9,12,12, 18,18, 18,18, 18,18, 18
DFB 15,15,18,18,12,15,15,15,18,18,18,18,18,18,18,18,18,18,18,18,15
DFB 18,15,15,15,12,12,12,15,15,18,18,18,18,18,18,18,18,18,18,18,15
DFB 15,12

oFB 90,9,3,3,3,6,9,9,9,9,9,9,9,12,9,9,9,9,12,12, 18,15, 18,18, 18, 18, 15,15
DFB 15,15,18,12,12,15,15,18,18,18, 18, 18,18, 18,18, 18, 18,18, 18, 15,15
DFB 15,12,15,12,12,9,15,12,18,18,18,18,18,18,18,18,18,18,18,15,15,12

DEB 0,12,9,9,12,12,12,12,12,12,12,12,12,12,12,9,12,12,12,16,18,18,18, 18
DFB 18,18,18,18,18,18,15,18,18,18,18,18,18,18,18,18,18,18,18,18,18
DFB 18,18,18,18,18,18,15,15,15,18,16,18,16,18,18,18,15,15,15,15,15
DFB 15,12,12,9

DFB 0,3,3,6,6,6,6,9,9,9,9,12,9,9,9,9,12,12,15,15, 18, 18,18, 18,15,15,15, 15
DFB 15,12,12,15,15,18,18,15,18,18,18,18,18, 15,15, 16,18,12,15,15,12
DFB 15,12,9,9,12,12,18,18,18,18,18,18,18,18,18,18,18,18,15,15

DFB 0,3,6,6,9,9,9,9,9,9,9,9,6,9,6,12,12, 18,15, 18, 18, 18, 18,15, 15,15, 15, 15, 12
DFB 12,12,15,18,18,15,15,18,18,18,18,18,18,18,18,15,15,15,12,15,12
DFB 12,9,12,12,18,18,186,18,18,18,18,18,18,18,18,15,1S5,15

DFB 0,6,9,9,9,9,9,9,9,12,9,9,9,5,12,12,18,15,18,18,18,18,15,15,15,15,18
DFB 12,12,15,15,18,18,15,18,18,18,18,18,186,18,18,18,15,15,15,12,15
DFB 12,12,9,15,12,18,18,18,18,18,18,18,18,18,18,18,15,15,12

DFB 0,9,6,9,9,9,9,9,12,9,9,12,9,12,15,18,15,16,18,18,18,15,15, 15, 15,15,12
DFB 12,15,15,18,18,18,18,18,18,18,18,15,15,18,18,12,15,12,12,12,9,9,9
DFB 12,12,18,18,18,18,18,18,18,18,18,18,18,18,15,15

DFB 0,3,3,3,3,6,6,9,6,9,9,6,12,12,15,15,15,18,18,15,15,12,15,15,15,9,12,12
DFB 12,15,15,15,15,18,15,16,18,15,15,15,16,12,15,12,12,12,9,9, 9,12, 12
DFB 18,18,18,18,18,18,18,18,18,18,18,18,18,15

DEB 0,3,6,6,6,9,12,9,9,12,9,12,15, 15,15,'15, 18,18, 18,15,15,15,15,15,12, 12
DFB 12,15,18,18,15,15,15,15,18,18,15,15,15,18,12,12,12,12,12,9,6, 6,12
DFB 12,18,18,18,18,18,18,18,18,18,18,18,18,18,15

DFB 0,3,3,3,9,9,6,9,12,9,12,12,15,15,15, 18,18, 15,12,12,15,15,15, 9,12,12,12
DFB 15,1%,15,15,15,15,18,18,15,15,15,18,12,12,12,12,12,9,6,6,12,12,18
DFB 18,18,18,18,18,18,18,18,18,18,18,18,15

DFB 0,3,6,6,9,3,9,12,6,12,12,15,12,15,18,15,15,12,12,12,12,12,9,9,12,12,15
DFB 15,15,15,18,15,18,18,15,15,15,18,12,15,12,12,12,9,9,9,12,12,18,18
DFB 18,18,18,18,18,18,18,18,18,18,18,15

oFe 0,3.9,9,6,9,12,9,12,12,15,12,15,18,15,15,12,12,12,15,15,9,9,12, 12,15
DFB 1§,15,15,15,15,18, 18,15,15,15,15,12,12,12,12,12,9,6,6,9,9,18,18, 18
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DFB 18,18,18,18,18,18,18,18,18,18,18

DFB 0,9,12,9,9,12,9,12,15,15,12,15,18, 15,15, 12,12, 12,15, 15,9, 12, 12, 12,15
DFB 15,15,15,15,15,18,18,15,15,15,15,12,12,12,9,12,6,6,3,9,9,18, 18,18
DFB 18,18,18,18,186,18,18,18,18,18,18

DFB 0,6,3,6,9,6,9,12,15,15,15,18,15,15,15,12,12,12, 12, 9,12, 12,12, 15, 15,15
DFB 12,18,18,18,18,18,15,18,18,12,15,15,12,15,12,12,9,12,12,18,18,18
DFB 18,18,18,18,18,18,18,18,18,18,15

DFB 0,9,9,9,9,9,9,15,15,18,15,15,15,15,12,12,12,12,9,12,9,9,12,15,12,12,18
DFB 18,18,18,18,18,18,18,15,15,15,15,15,12,12,12,12,12,18,18, 18,18, 18
DFB 18,18,18,18,18,18,18,18,15

DEB 0,6,9,6,12,12,15,15,15,18,15,15,15,12,12, 12,12, 9, 9,12, 12,15,15,15,12
DFB 18,18,18,18,15,15,18,18,12,15,12,12,15,12,9,9,12,12, 18, 18,18, 18, 18, 18
DFB 18,18, 18, 18,18,18,18,15

DFB 9,6,3,9,12,18,15,18, 18,18, 18,15,15,15,15,15,12, 12,12, 12,15, 15,15, 15,18
DEB 18,18,18,18,18,18,18,15,15,15,15,15,12,12,12,12,12, 18, 18,18, 18, 18
DFB 18,18,18,18,18,18,15,15,15

DFB 0,9,6,9,19,18,18,18,18,18,18,15,15,15,15,12,15,12,12,15, 18, 18,15,18, 18
DFB 18,18,18,18,18,18,15,18,19,15,18,15,12,12,15,15,18,18,18,18,18,18
DFB 15,18,18,18,18,15,15,12

DFB 0,9,12,15,15,15, 18,18, 18, 15,15,15,15,15,9,12,12,12,15,15,18,15,18,18
DFB 18,18,18,18,18,18,15,15,15,12,15,12,12,9,12,12,18,18,18,18, 18,18
DFB 18,18,18,18,18,18,15,15

DFB 0, 6,18,18,18,18,18,18,18,15,15,15,15,12,15,12,12,15,15,15,15, 18,18, 18
DFB 18,18,18,18,18,18,18,18,18,18,15,15,15,15,15,18,18,18,18,18,18, 18
DFB 18,18,18,18,15,15,15

prB 0,18,18,18,18,18,18,18,15,15,15,15,12,15,12,12,15,15,15,15,18,18,18,18
DFB 18,18,18,18,18,18,18,18,18,15,15,15,15,18,18,16,18,18,18,18,18,18,18,18
DFB 18,15,15,15

DFB 0,3,6,9,9,9,9,9,9,9,9,12,9,12,12,12,12, 12,12, 15, 15,18, 15,15, 12,12, 15
DFB 12,12,12,18,15,12,15,15,12,12,18, 18,18, 18,18, 18,18,18,18,18,18, 18
DFB 18,18

DFB 0,6,9,9,9,6,6,9,9,9,12,9,12,12,12,12,12,12,15,15,18, 15,12, 12,12, 12,12
OFB 12,12,12,15,12,12,12,9,12,18, 18,18, 16, 18,18, 18, 18,186, 18, 18, 19,18, 18

DFB 0,9,9,9,9,9,9,12,9,12,12,12,12,15,12,12,12,15,15,18,15,12, 12,12, 12,12
DFB 12,12,15,1S5,15,15,15,12,12,18,18,18,18,18,186,18,18,18,18,18,18, 18
DFB 18

brB 0,6,6,9,12,12,9,9,15,12,12,12,12,9,9,12, 18,18, 18, 18,18, 15,15, 18,15, 15
DFB 18,18,18,18,18,18,15,15,18,18,18,16,18,18,18,18,18,18,18,18, 18,18

DFB 0,6,9,9,9,9,9,12,12,12,12,9,6,9,9,18,18,18,18, 18, 18,15, 18,15,18, 18, 18
DFB 18,15,18,18,15,15,18,18,18,18,18,18,18,18,18,18,18,18,18,18

DFB 0,9,9,9,9,9,12,12,12,12,12,9,9,12,18,18, 18,18, 18, 15,15, 15,15, 15,15, 15
ora’ 18, 15, 15,15, 12,15, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18

DFB 0,9,12,12,12,12,9,12,12,15,15,12,15,12,12,15,12,12,9,9,12,9,9,12,12,12
DFB 12,12,12,9,9,18,18,18,18,18,18,18,18, 18,18, 18,18, 18,18

DFB 9,6,6,6,9,9,9,9,12,12,9,12,15,15,18, 15,15, 12,12, 15,12, 12, 12, 15,15, 12
DFB 12,12,9,12,18,18,18,18,18,18,18,18,18,18,18,18,18, 18

oFs 9,3,3,9,9,9,9,9,9,6,9,18,18,16,18,15,15,15,15,12,15, 15, 18,15, 12, 15,15
DFB 12,12,18,18,18,18,18,18,186, 18,18,18,18, 18,18,18

DFB 0,3,12,9,9,9,9,8,6,9,18,18,18, 18, 18, 15, 15, 18,15, 15, 15,15, 15,15, 15,15
DFB 12,15,18,18,18,18,18,18,18,18,18,18,18,18, 18,18

DFB 0,12,9,9,9,9,9,6,9,18,186,18,18,15,15,15,15,12,15,15,15, 15,15, 15, 15,12
DFB 12,18,18,18,18,18,18,18,18,18,18,18, 18,18, 18

DEB 0,6,9,9,12,12,12,12,18,18,18,18,15,15,15, 18, 12,15,12,12,15,12,12,12, 9
DFB 12,18,18,18,18,18,18,18,18,18,18,18,18,18,18

DFB 0,9,9,12,12,12,12,15,15,18,18,15,12,15,15,12,12,12,12,12,12,12,12,9
DFB 9,18,18,18,18,18,18,18,18,18,18,186,18,18,18

DFB 0,3,9,9,9,9,18,18,18,18,18,15,15, 18, 15,15, 15,15, 15,12, 12, 12, 12, 12,18
DFB 18,18,18,18,18,18,18,18,18,18,18,18,18

DFB 0,9,9,9,6,18,18,18,18,18,18,18,18,15,15,15,15,15,15, 18,15, 12,15, 18,18
DEB 18,18,18,18,18,18,18,18,18,18,18,18

DFB 0,6,6,6,18,18,18,18,18,18,18,18,18,18,18,18,18,18, 18, 18, 15, 18, 18,18, 18
DFB 18,18,18,18,18,18,18,18,18,18,18

DFB 0,6,6,18,18,18,18,18,18,18,18,15,18,18,18,18,15,15,15,15,15, 18,18, 18
DFB 18,18,18,18,18,18,18,18,18,18,18

DFB 0,6,18,18,18,18,18,15,18,18,15,15,15,15,18,15,15,15,12, 15,18, 18, 18, 18
DFB 18,18,18,18,18,18,18,186,18,18 _

DFB 0,18,18,18,18,18,18,18,18,15,18,18,18,18,15,15,15,15,15,18,18,18, 18, 18
DFB 18,18,18,18,18,18,18,18,18

DFB 0,3,9,9,6,9,9,9,12,9,12,12,12,15,15,15,15,12, 18,189,186, 18,18, 18,18, 18
DFB 18,18,18,18,18,18

DEB 0,9,9,6,9,9,9,12,9,9,12,9,12,15,15,12,12,18,18,18,18, 18,18, 18, 18, 18, 18
DFB 18,18,18,18

DFB 0,9,9,12,12,12,15,12,12,15,12,15,15,18, 15, 15,18, 18,18, 18,18, 18, 18, 18
DFB 18,18,18,18,18,1

b¥B 0,9,9,9,6,12,12,12,15,12,15, 18,18, 15, 15,18, 18, 18, 18, 18,18, 18,18, 18, 18
DFB 18,18,18,18

DFB 9,6,9,9,9,6,9,9,9,12,12,12,12,12, 18,18, 16, 18,18, 18,18, 18, 18, 18,186, 18
DFB 18,18

DFB 0,6,9,9,6,9,9,9,12,12,12,12,9,18,18,18,18,18,18,18,18,18,18, 18, 18, 18
DFB 18

DFB 0,9,12,9,12,12,12,12,15,15,12,12,186, 18,18, 18,18,18,18,18, 18, 18, 18, 18
DFB 18,18

DFB 0,12,9,12,12,12,15,15,15,12,12,18,18, 18,18, 18, 18,18,18, 18,18, 18, 18, 18
DFB 18

DFB 0,6,6,6,9,9,9,9,9,3,18,18,18, 18,18, 18,18,18, 18, 18, 18, 18,18, 18

peB 0,6,9,9,12,12,12,9,9,18,18, 18,18, 18, 18,18,18, 18,18, 18,18, 18,18
DFB 0,6,6,9,9,12,9,6,18,18,18,18,18,18,18,18,18,198,18,18,186,18
DFB 0,6,9,9,9,9,6,186,18,18,18,18,18,18,18,18,18,18,18,18, 18
DEB 0,9,9,12,12,9,18,18,18,18,18,18,18,18,18,18,18,18,18, 18
DFB 0,3,6,9,6,18,18,18,18,18,18,18,18,18,18,18,18,18,18
orB 0,3,9,9,18,18,16,18,18,18,18,18,18,18,18,18,18,18
DFB 0,9,9,18,18,18,18,1¢,18,18,18,18,18, 18,18,18,18
DEB 0,6,18,18,18,18,18,18,18,18,18,18,18,18,18,18
DFB 0,18,18,18,18,18,18,18,18,18,18,18,18,18,18
DFB 0,3,6,9,9,9,12,12,12,15,15,15,15,15
DFB 0,6,6,9,5,12,9,12,12,12,12,15,15%
DFB 0,9,9,12,12,12,15,15,15,15,18,18
DFB 0,6,6,9,9,12,12,12,12,15,15
oF® 0,9,9,9,12,12,12,12,15,15
DFB 0,6,6,9,9,9,9,12,12
DFB 0,6,9,9,9,9,12,12
DFB 0,6,9,9,9,12,12
DFB 0,6,6,9,12,12
DFB 0,6,9,12, 1!
DFB 0,9,9,12
DEB 0,5,9
DFB 0,6
0

show: push A
1call write2num
lcall cursoron
sdd: lcall inkey
3c sdd
jz sdd
cjne A, #01h, sdd
lcall cursoroff
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swmsgUnsaivednesasasumsony Insdns

gunsal CRIGH $1u7
RiR; 200 kQ 24
R; 10 kQ 197
Z, 1N4748A 142
Z, IN4759A 197
Z; IN4742A 147
D1-D4 1N4001 497
TR 25C458 b
IC 74LS14 )
) $10M159UNT0IVD129957529 “ngtymn‘s;m?un
gunsel Avives $au
R, 100 kQ 187
R2 39kQ 167
R; 10 kQ 1917
R4 180 kQ 177
Cl 220 uF 162
TR 25C458 147
IC, 74LS14 197
IC, 74LS123 147
IC; 74LS74 167
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14 J U a o < o
gunsaivearesiw IMyialinumnesdisos

gunsol fviued $1uu
Rl 36 kQ 192
R2 47 kQ 197
R3,R5 33 kQ yXb!
R4 5.6 kQ 162
R6 27 kQ 147
R7 22 kQ 197
'R8,R9 1 ko 2Mm
C1,C3,C6.C8 1000 uF 49
C2 22 uF 197
€4,C7,C9 0.1 uF 197
Cs 2.2 uF 197
D1-D4,D7 {IN4001 497
D5,D6,D8,D9 "7 T | T T IN4005 467
TR 2SC485 147
IC,-IC, LM7805 45
SCR TIC186 147
LED GIOKE 267
BATTERY 12V,65A 197
nloulas 9,12V 197
S1,52 naanlasuay 287
1C555 LMS55 197
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sumsgunsalveanesasuondyguIny

gunsel Aviues S RMEYY
R 10 kQ 117
R, 20 kQ 147
R3 1kQ 1912
R4 200 Q 1A
R5,R7,R8 2kQ 3M
R6 2.2kQ 1M
= |R9 7 I MQ 1/
VR 2.7kQ 17
C 0.01 uF 1M
C». 0.1 uF 1M
C3 1.7 uF 1.0
C4 1 uF 177
cs oaf G )
IC,-IC4 LM741 4517
ICs LM567 147
IC6 74LS123 167
D 1N4148 142
LED IR 19
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qinsal CRTATGH $1u7u
SWITCH SPST 6 917
LINE AC. 220 Vac 11du
Az 60/40 % 1 thu
nasunan fm 1y
CENTROPORT 25 PIN 147
JACK 147
NszUen FUSE \| A4 147
FUSE 3A 147
fAsoal5un
SOCKETIC 18 1 1617
SOCKETIC 16 1 142
SOCKETIC 14 9 397
SOCKETIC 8 91 582
ANT-32 V.3 1 Ueia
LCD 1 94
HEAT SINK 5 UHU
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39, [¥09510

40. d11hy

41. Wi

42. LINT

43. U

walnsfinngimai 6

NI

]
44, M¥515

= ¢ [ ¢
45. U507UASTUT

46. 51915
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s¥annlna
(053)
MY

My

sy

(054)

(054)

(054)

AUTY

(054)

svanina
(032)

MyN

(032)

HIMY
Usrauys
nuasin

(032)

v Tals

y 9

HUYIAUAINY

73-XXXX
72-XXXX
77-XXXX
22-XXXX
21-XXXX
48-XXXX
43-XXXX
52-XXXX
51-XXXX
54-XXXX
61-XXXX
77-XXXX
71-XXXX
MnvEURAY
42-XXXX
33-XXXX
46-XXXX
61-XXXX
60-XXXX
51:XXXX
62-XXXX
67-XXXX
32-XXXX
33-XXXX
21-XXXX
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46. 313

48. uns1lgu

49, AYNITAINT

50. AYNTAINTIY

51. MYIUYS

d .
(alnssmnginain 7
NI
=
52.n3el

53. 39

54. UASAIFITUTIY

55. WA

87

sanlna
(032)
Insisw

AuHUAEAIN
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AN
unITUAS
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muyzn
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NN
t]mm‘un
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aznn

y 9

HUWIAVAIAY

23-XXXX
25-XXXX
24-XXXX
25-XXXX
24-XXXX
31-XXXX
32-XXXX
33-XXXX
25-XXXX
42-XXXX
41-XXXX
47-XXXX
71-XXXX
51-XXXX
61-XXXX
54-XXXX
vy
61-XXXX
21-XXXX
25-XXXX
27-XXXX
28-XXXX
34-XXXX
41-XXXX
42-XXXX
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Jamin swanlna Moy
56. QiA! (076) 21-XXXX
AN 31-XXXX
57. YUNT (077) 50-XXXX
52-XXXX
naau 54-XXXX
) 53-XXXX
58. SEUDY (077) ' 82-XXXX
81-XXXX
59. 451835791 (077) 28-XXXX
27-XXXX
WU 31-XXXX
NS 34-XXXX
e 43-XXXX
My 42-XXXX

oA 36-XXXX
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DNYSYDUTAIRMMHININIA

$19uii Snuste 2MiA
1 BKK AFAUNNYMIUAT
2 PBI IWB5Y3
3 RBR 193
4 PKN Uszafidus
5 NPT unsUgy
6 SKN AYNIMIAT
7 SKM AYNITAINTIY
8 KRI MYIUYs
9 AYA YY)
10 SPB WIS
11 ATG 2NNBY
12 SRI aAsys
13 LRI anys
14 SBR qongs
15 PRI Us19UYy3
16 SKW asein
17 NYK UATUILN
18 CBI ¥ay3
19 RYG 52009
20 CCO RTFUNT
21 CTI U3
22 TRT A31A
23 UDN QAsTIH
24 NGP nU9NIIA1

25 NKI NUBIAY -
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G
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
" 46
47
43
49
50
51
52

4
n

NPM
§nus00
MDH
SNK
LEI
KKN
MKM
RET
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NMA
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YST
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5‘-»‘: National Indusiriz| Blocks.
=74 SemiconGuCcTr :

LMS67/LM337C Tone Decodcer

Geaneral Descriglicn

The LM537 3ng LMSG7C ure general guroase toae s Hign sejechon of 3ut ot Sind 119nals 3nd nasve
Gecoders desgned o rOvige & 1aiuraled tranintar o !mmuniy 10 lilie signait

Hignty staale canter lrezuency

swiICT 10 370UNg vrhen «n wnout tgnal 13 Ofesent
weithin the Cesinind. The ciecsat canuts ol an

and O oetecior Criven dy 3 voitage contrailed a (_:_znm Irequengy aGiustavle liom .01 Hr to
orcia10F which Getermunes (Re crater !requency 00 xHz .

ol :ne decoder. Saternal components Jic umwd 10

A lra*ipns
indecengently et zanter lieguency, 33ndwiuth pr[lC:;lCﬂ;
inc guiout delav. -

. 8 Touch tane decading

—_ 8 Precision ecitliter
[- %1 e
reaiures ¢ Frequency manienng ang conitol

s 201c | trequency range willt 3n externdl resntor * Vigz Sanc F3K semogwianion
s Lagic somoatdie ouicul wun 1C3 mA cutrem s Ultzasanic eantrait
unning €20addhily o Catcrer culsent remote sanirot

2 3angwrotn aGuitacle ram dia 12% t Commuaicaians C33ing Secdaars

Schematic and Coanaction Diagrams

Wernt Can Praasqe Ouarimline Prcuson
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Apglications Informzuon
MONQSTABLE GCPESRATION

In this mcce af ooeranon, ife hmer functions 2t 3
cnesnot (Figure 1o The external tageitor 1t inrheaily
nerd dichargea DV 3 (P3NULICC NuCE e Limer, Usan 2>
aticatron Qi 3 nePative trigges June ol less-thaa W3 Vez
13 o <. e tho-tloo i1 381 veMCT DOLN refeases the NOrL

recust 3C2038 IRE €3cacitor 1ng Crives the outoui Mgn.
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FIGURE 1. Menestioie A\

“he vaitsge sCTOfS L1E CICACHA! iNen incredses 2a0nen:
taly for 2 aeriog at U 1.1 8,3, 1t ine ¢ng of waich
tme ine vollage tquals 2f3 Voo, The zomodrator then
A gisenarges ine caudator

reses e Hio-1100 whCh 0 (2
ina drives e gutcut 19 its low siate. Figure 2 1nows

the wawetorms generated i M mode ol doerauon.

Since e zaurge dnd the inreinond level 31 the com-
Jarator e 201N Cirectiv 3r00artiansl 13 1U30tY vOlidge,
ime timing internal is ingegencent ci oy,
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During the timing cycie wnen Lhe Jutout it high, tne
furtner sogiication of a trigger pulse mil not cilfect tne
circait, However the circuit 2an d¢ reset dufing this time
Sy ine 10ptication ol 3 negative Juise lo he reset
terminal [pin 4). The outout wil then remain in the low
state unbl 3 trigger pulte is agan acptied. ‘
When (he reset function is not in use, it is recammenced
2t it Be c3nnceted 6 Voo 10 avoid Jay porubility ol
{alee triggering,
Figare J it 3 nomograoh lar easy determinstion ol R, c
vatues [0¢ various time Celavs.

.
NOTE: !n monostadle oocration, the irigger should be
ativen hign delore the cad ol timing Sveie.

ASTABLE OPERATICON |
il :he circuit it connected as shown WA Figure 4 {pine 2
wnd R connected) U will tigger iteil and lree run 3 s
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EICURE 4, Aume

In nis moce 2l coerstion, e clgacitar Inirges ing
2iscnarges Decween. /3 Voo ing 13 Mgz. At oiaoine
inisgerea Moge, (e CHFge ING CislNAge Lmes, dNC there
fore the frequency are incecencent ol the oGty voitage,

Fioure § showe the wavelormt generated in iy foce

of operavon. |

v . FICURE 5. Aswaeie Womrierms
The charge time loutcut highl is given Dy?
ty = 0.693(R, = A,1C

. And the discnaree time {outout lowl By
t; =0.353 (A4} C

Thut Y total period it
Tt *1;~0.632(R, ¢ 28,)C
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Is0%-CcMos - MT8870D/MT8870D-1

Absolute Maximum Ratingst

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Vo 7 v
2 | Voltage on any pin \ Vgs-0.3 Vpp+0.3 \'%
3 | Current at any pin (other than supply) l 10 mA
4 | Storage temperature Tstg 65 +150 °C
$ | Package power dissipation Pp 500 mw

1 Exceeding these values may cause under these conditions is not implied,

permanent damage. Functional operation
Derate above 75 *C at 16 mW/ *C.

All leads soldered to board.

Recommended Operating Conditions - Voitages are with respect to ground (\4s) unless otherwise stated.

Parameter Sym | Min Typ* Max | Units Test Conditions
1 | DC Power Supply Voltage Voo 4.75 5.0 5.25 v A
2 |'Operating Temperature To | -40- > +85 |- °C i
3 | Crystal/Clock Frequéncy fc 3.579545 MHz
4 | Crystal/Clock Freq.Tolerance Afc 0.1 %
$ Typical figures are at 25°C and are for design aid only: nol guaranteed and not subject to production testing.

DC Electrical Characteristics - Voo

=5.0Vt 5%, Vgs=0V, -40°

Cs To < +85°C, unless otherwise stated.

Characteristics Sym Min Typ* Max Units Test Conditions

1 5 Standby supply current Ipoa 10’ 25 #A  [PWON=Vp,

P | Operating supply current loo 3.0 9.0 mA
3 f Power consumption Po 15 mW  fc=3.579545 MHz

Y
4 High level input Vin 35 VvV (Vpp=5.0V
5 Low level input voltage ViL 1.5 V. |Vpp=5.0vV
6 |, [Input leakage current Il 0.1 #A  IVIN=Vgsor Vpp
7 g Pull up (source) current lso 7.5 20 #A [ TOE (pin 10)=0,

u Vpp=5.0V
8 ; Pull down (sink) current ls; 15 45 #A  |INH=5.0V, PWDN=5.0V,

Vpp=5.0V

9 Input impedance (IN+, IN-) Rin 10 MQ @ 1kHz
10 Steering threshold voltage Vist 22 2.4 25 V. |Vpp =5.0v
11 Low level output voltage Vot Vs5+0.03 V  |Noload
12 8 High level output voltage Vou |Vpp-0.03 V  [Noload
13 ;’ Output low (sink) current loL 1.0 25 mA  |Vour=04 Vv
14 | U | Qutput high (source) current | 1 OH 0.4 0.8 mA  |Vour=46 V
15 ; VRef Output voltage VRet 23 2.5 27 V  |Noload, Vpp = 5.0v
16 VRer OUtput resistance Ror 1 kQ

1 Typical figures are at 25

*C and are for design aid only: not guaranteed and not sudject to production testing.
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D-1 1SO%CMOS

)perating Characteristics - Vpp=5.0v£5%, Vgs=0V, -40°C< To < +85°C unless otherwise stated.

ain Setting Amplifier

Characteristics Sym Min | Ty p¥ | Max | Units Test Conditions
T Input leakage current ™ 100 nA | Vss<Vin<Voo
2 | Input resistance Rin 10 MQ
3 | Input offset voltage Vos 25 mVv
4 | Power supply rejection PSRR | 50 dB 1 kHz
5 | Common mode rejection CMRR | 40 dB  |0.75V <V|y<4.25V biased
at VRef=2.5V
6 | DC open loop voltage gain AvoL 32 dB
7 | Unity gain bandwidth fc 0.30 MHz
8 | Output voltage swing Vo 4.0 Vpp | load2 100 kQ to Vgs @ GS
9 | Maximum capacitive load (GS) CL 100 pF
10 | Resistive load (GS) RL ; - 50 kQ -
11 | Common mode range Vem 2.5 Ve "| No Load

¥

AT8870D AC Electrical Characteristics - Vpo=5.0V £5%, Vss=0V, -40°C< To £ +85°C, using Test Circut shown in

Figure 10.
Characteristics Sym Min Ty p* Max Units Notes*
L1 X)ar:i: g;‘::%t msigol?:;e;:fa(l?ach -29 +1 dBm 1,2,3,5,6,8
27.5 869 | mVerms | 1.2.3.56,9
2 | _Negatiye twist accept 8 dB 2,3,6,9,12
3 | Positive twist accept 8 dB 2,3,6,9,12
4 | Frequency deviation accept +1.5% +2 Hz 2,359
5 | Frequency deviation reject +3.5% 2,359
6 | Third tone tolerance -16 dB  |23,455,10
7 | Noise tolerance -12 dB 2,3,4,5,7,9,10
8 | Dial tone tolerance +22 dB  12,3.4,5889,11

- Typical figures are at 25 *C and are for design aid only: not guaranteed and not subject to production testing.

'NOTES
. dBm= decibels above or below a re

ference power of 1 mW into a 600 ohm load.

. Digit sequence consists of all DTMF tones.
. Tone duration= 40 ms, tone pause= 40 ms.

. Signal condition consists of nomina

| DTMF frequencies.

. Tone pair is deviated by #1.5 %t 2 Hz.

. Bandwidth limited (3 kHz ) Gaussia

n noise.

1
2
3
4
g. Both tones in composite signal have an equail amplitude.
7
8

. The precise dial tone frequencies a
9. For an error rate of better than 1 in
0. Referenced to lowest level frequen
1. Referenced to the minimum valid a

re (350 Hz and 440 Hz) £ 2 %.
10,000.

cy component in DTMF signal.
ccept level.

2. Guaranteed by design and characterization.
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