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ABSTRACT

Now, The telephone is useful and important device communication for human communication.
The technology of facilities telephone is developed to increase the conveniences. This project concerns
about the facilities telephone which include the automatic answering machine, controlling appliance,
telephone number recording, the calcrulationr of t_elephone ;ewice charges and showing on LCD display

by using microcontroller MCS-51 to control all circuit work relatively by using the designed program.
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A1519% 2.11 a3 Tnuaana o veq 8255

Mode MODEI1 MODE2 MODE3
Port IN ouT IN OUT GROUP A ONLY

PAO IN ouT IN OUT P
PAl IN OuT IN OUT =
PA2 IN OuT IN OUT <
PA3 IN ouT IN OUT &
PA4 IN ouT IN OUT &
PAS IN OuT IN ouT =
PA6 IN OUT N OUT =
PA7 IN OuT IN OUT <
PBO IN OuT IN OuUT
PBI IN OUT IN OUT
PB2 IN OuT IN OUT
PB3 IN ouT IN OUT
PB4 N OUT IN oUT
PBS N OuT IN ouUT
PB6 IN OuT IN ouUT
PB7 IN OUT IN OUT
PCO IN OUT INTR, | INTR, VO
PCl IN OUT IBF, OBF, 1/O
PC2 IN OuT STB, ACK, /O
PC3 IN OouT INTR, | INTR, INTR,
PC4 IN OuUT °TB, 7o) STB,
PC5 IN OUT IBF, /O IBF,
PC6 IN OUT /0 ACK, ACK,
PC7 N OUT 7o) OBF, OBF,

1. Tnuamsiay
msinuiledaionu 3 Tnua dansied 2.11

- Tnua 0 Imsmamuuy BASIC VO hilimsasivaoudaya o (Handshake)

- Tnwa 1 Tnumildwesa A,B lumssunSedadoya uazldwesa ¢ lumsasrvaou

ngtym (Handshake)
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2. ARy INAI YD 8255
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v 9y
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Instruction RS | RW Data Bit EXE.
7 6 5 4 3 2 1 Time
Clear Diaplsy 0 0 0 0 0 0 0 0 0 1640
Cursor At Home 0 0 0 0 0 0 0 1 1640
Entry Mode Set 0 0 0 0 0 0 0 1 I'D 40
Display ON/OFF o/l olo|lo]o]|o]1]|D]|C 40
Display Shift 0 0 0 0 0 1 S/C | R/L ® 40
Function Set 0 0 0 0 1 DL N F * 40
Set CGRAM Add. 0 0 0 1 CGRAM ADDRESS 40
Set DDRAM Add. 0 0 1 DDRAM ADDRESS 40
Busy, Add. Read 0 1 BF ADDRESS 0
CGRAM, DDRAM WR 1 0 WRITE DATA 40
CGRAM, DDRAM RD 1 1 READ DATA 40
2) | swazdeavewsasmds
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0

0

0
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3.19uUn5 THuA 19 (Entry Mode Set) siaiaaaluaisian 2.21

P a o g
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0 0 0 0 0 0 0 1 /D S
D=0 fnuafinneveunssisesiuay DDRAM liuuuuanas (Decrement)
v 9
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A A P Y o s P Vo A v W o a '
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0 0 0 0 0 0 1 D (C} B
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R/L =0 fnualitifismalimaedng

RL =1 smualiunamalidneun
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A1 2.27 XA UNUILDAINT TVBINBATA JU DMC164

80 81 82 83 84 85 | 86 87 88 89 8A | 8B | 8C | 8D | 8E | 8F
Co | Cl C2 | C3 | C4|C5]|1C6| C7T|]C8B|CO|CA|ICB|CC|CD]|CE]|CF
90 91 92 93 94 | 95 | 96 97 98 9 | 9A | 9B | 9C | 9D | 9E | 9F

DF
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;******************PP’}***INI

nIALuUIN N

Tsunsanaslduu

TIALPORT******************************

; LCD DATA

; LCD CONTROL

; KEYBOARD

7 CONTROL WORDS8255#1
; SIGNAL DETECTOR

; DTMF

7 SIGNAL CONTROL
CONTROL WORDS8255#2
;CONTROL ELECTRIC

;CONTROL WORDS8255#3
;ANSWER ADDRESS
;ANSWER CONTROL

; INDICATOR

7CONTROL WORD8255#4
/MONEY PRESENT
;MONEY TOTAL

; DIGIT&NUMBER

;TIME STOP

;DIGIT NUMBER
;BUFFER NUMBER
;FULL RATE

; REAL RATE

;MONEY PRESENT
;MONEY&PRESENT
;MONEY TOTAL
sMONEY&TOTAL

; RINGING

; PASSWORD

;ELEC DATA

 PRESENT RECORD
7PRESENT MONTH

; TOTAL MONEY
/PRESENT CALL OUT

7 START DATA OUT GOING

;+ TIME
; DATE
; TIME

HEX
HEX
ASCIT
;DATE ASCII

; SAVE KEY

;MEM KEY

7 B/

; PASSWORD MEM1
; PASSWORD MEM?2
;CONTROL ELEC

;*****************J—r77v"—***INITIALBZSS***************************7‘:***

PORTA1 EQU 0E00OH
PORTB1 EQU OEOO1H
PORTC1 EQU 0E002H
PORTD1 EQU 0E003H
PORTA2 EQU OE400H
PORTB2 EQU OE401H
PORTC2 EQU 0E402H
PORTD2 EQU 0E403H
PORTA3 EQU NESOOH
PORTR3 EQU OE801H
PORTC3 EQU OE802H
PORTD3 EQU 0ES03H
PORTA4 EQU OECOO0H
PORTB4 EQU OECO1H
PORTC4 EQU 0ECO02H
PORTD4 EQU OECO3H
MONEY R EQU 09H
MONEY RR EQU OBH
NUMBER AD EQU ODH
TIME SP EQU 06H
DIGIT B EQU 1FH
BUFF N EQU 20H
RATEO EQU 61H
RATE EQU 2AH
MONEY B EQU 2BH
MONEY B2 EQU 2cH
MONEY T EQU 2DH
MONEY T2 EQU 2EH
R _COUNT EUQ 0065H
PASSWD EQU 0066H
ELECTRIG EQU 0005H
REC EQU 0006H
MONTH_P EQU 006BH
TOTAL M EQU 006CH
CALL OUT EQU 006EH
DATA EQU 0070H
T DATA EQU P1.0
T CLK EQU P1.1
T RST EQU Rl b2
THBUF EQU 30H
DHBUF EQU 33H
TASCBU EQU 36H
DASCBU EQU 40H
KEYBUF EQU 48H
KEYMEM EQU 49H
CORON EQU 4AH
PASSMEM1 EQU 4BH
PASSMEM2 EQU 4FH
CONELEC EQU 53H
BILL1 EQU 54H
BILL2 EQU 55H
P AT EQU 60H
e PORT 8255

ORG 0000H

MOV Sp, #07H

MOV DPTR; #PORTD1



MOV A, #81H iA, B=0OUT , CH=0UT

MOVX @DPTR, A ;CL=IN
MOV R2, #01H
LCALL DELAY
MOV DPTR, #PORTD2
MOV A, #92H ;A,B=IN , C=OUTPUT
MOV @DPTR, A
MOV R2, #01H
LCALL DELAY
MOV DPTR, #PORTD3
MOV A, #89H ;A,B=OUT , C=IN
MOVX @DPTR, A
MOV R2, #01H
LCALL DELAY
MOV DPTR, #PORTDA4
MOV A, #89H ;A,B=OUT , C=IN
MOVY @DPTR, A
MOV R2, #01H
LCALL DELAY
MOV A, #3FH
LCALL SET P
IR & S = ~- LED INITIALIZE=———“—=————________
MOV A, #00111000B ;FUNCTION SET
LCALL LCDWI
MOV A,00001110B ;DISPLAY ON/OFF
LCALL LCDWI
MOV A, #01H ; CLEAR
LACLL LCDWI
MOV R2, #2
HENTE DELAY
MOV A, #03H
LCALL LCDWI
MOV R2,#2
LCALL DELAY
MOV DPTR, #PAGE1 ; SHOW SET DEFUALT
LCALTL LCDLD
MOV R2,#15H
LOATL DELAY
P RN e LN () F RING COUNT, PASSWORD, ELECTRIC———— — —————__
DEFAULT: MOV DPTR, #R COUNT
MOV A, #02H ; RING=02H
MOV @DPTR, A
MOV R6, #00H ; PASSWORD=1111
MOV DPTR, #PASSWD
LP: MOV A, #01H
MOVX @DPTR, A
INC R6
INC DPTR
CJINE R6, #04H,LP
MOV DPTR, #ELECTRIC
MOV A, #00H
MOVX @DPTR, A
P RECORD ISD-==—--eem
DEF REC: MOV DPTR, #REC ;ADD 0006H
B MoV A, #78H
MOVX @DPTR, A
INC DPTR ;ADD 0007H
MOV A, #1CH
MOVX @DPTR, A
INC DPTR ;ADD 0008H

MOV, A, #00H



REC_START:

MOVX
INC
MOV
MOVX
MOV
MOV
MOVX
INC

LJMP

@DPTR, A
DPTR

A, #5EH
@DPTR, A
DPTR, #006EH
A, #00H
@DPTR, A
DPTR

A, #70H

2AH, #00H
2BH, #00H
2CH, #00H
2EH, #00H
R2, #02H
DPTR, #006CH
A, #00H
@DPTR; A
DPTR
R2,M.T

D READ

DPTR,#MONTH_P

A, 34H
@DPTR, A
30H, #00H
31H, #00H
32H, #00H
49H,#00H
4AH, #0C4H
MAINO

;ADD 0009H

;CLEAR TIME HEX BUF

; CLEAR KEYMEM
7LCD ADDRESS OF DATE

;*****************Jr*****************‘k********************************

r

MAIN PROGRAM

;*****************)v+++*******************************************~A—***

MAINO:

MAIN:

MAINOO:

MAIN1:

CLR
SETB
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
MOV
MOV
LCALL
LCALL
CJINE
LJMP
LCALL

T RST
T CLK
TDELAY

RO, #8EH
R1,#00H
RTC W

RO, #80H
R1,#30H
RTC W

RO, #8EH
R1,#80H
RTC W

DPTR, #PAGE2
LCDLD
R2,#03H
DEILAY

CLEAR

A, #01H
LCDWI

R5, #00H
R7,#00H
DPTR, #PAGE17
LCDLD

HOOK

RO, #10H,M 1
DIAL CK
RING

;MAIN RESET



EEM:

CONV:

RING C2:

RING €21}

RING C3:

RING C:

RING C1:

MAIN11:

AUTO H

CINE
MOV
LJMP
LCALL
MOV
MOV
MOV
LCALL
LCALL
MOV
MOV
MOV
LCALL
LCALL
MOV
CJINE
LJIMP
MOV
LJMP
MOV
LCALL
MOV
MOV
MOVX
MOV
LCALL
LCALL
CJINE
LJMP
LCALL
CJINE
INC
MOV
LCALL
LCALT,
CJINE
CJINE
LJMP
LCALL
CJINE
LJMP
LCALL
CJINE
LCALL
CJINE
INC
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
CJINE
MOV
MOVX
SUBB
CJINE
MOV
LCALL
MOV

RO, HOBH, M 2
R7, #0O0OH
RING C

T READ

CORON, #3AH
RO, #O0D4H

Rl, #TASCBU
DIS_LCD

D _READ

CORON, 2FH

RO, #094H

R1, #DASCBU
DIS LCD

SCAN

A, KEYMEM

A, #4DH, EEM
MENU

KEYMEM, #00H
MAIN1

DPTR, #PAGE3
LCDLD

DPTR, #PORTC2
A, #04H
@DPTR, A
R2,#01H

DELAY

HOOK

RO, #00H, CONV
MAIN

HOOK

RO, #00H, CONV.
R7

R2,#0B3H
DELAY1

RING

RO, #00H, RING C
R7, #35H,RING G2
MAIN

HOOK
RO;#01H,RING. C1
CONV

RING

ROy, #08H, RING €2
RING

RO, f00H,; RING C3
R5

R2, #0FH

DELAY

A, #01H

LCDWI

DPTR, #PAGE?
LCDLD

HOOK

RO, #00H, CONV
DPTR, #R_COUNT
A, @DPTR

A, R5

A, #00H, RING C
DPTR, #PAGES
LCDLD

DPTR, #RORTC2

; SHOW TIME
;DISPLAY TIME

; SHOW DATE
;DISPLAY DATE

;CHECK. KEY MENU
+IF YES GO TO MENU
»CLEAR KEYMEM

; CONV=PC2

7 00H=END CONV

. lal



MOV A, #O1H ;AUTO_HOOK=0N
MOVK @DPTR, A
MOV R2, #01H
LCALL DELAY
MOV R6, #00H ;ANSWER MSG#1
MOV R7, #39H ;ISDH#1
LCALL PLAY1
CHOOSE : LCALL DTMF 1IN
CJNE R5, #01H, NUM2 ;CHK NUMBER DTMF
NUMLI : MoV DPTR, #PAGE6 ; LEAVE MSG
LCALL LCDLD
MOV R6, #1AH
MOV R7, #39H
LCALL PLAY1
LCALL T READ
LCALL D READ
LCALL RECORD
LJIMP MAIN
NUM2 : CJINE RS, #02H, NUM3 ; CONTROL. ELECTRIC
MOV DPTR, #PAGE7
LCALL LCDLD
MOV R6, #2AH
MOV R7, #39H
LCALT: PIAY1
LCALL PWD
LJIMP CONTROL R
NUM3 : CJINE R5,#03H, CHOOSE ; CHK MSG
MOV DPTR, #PAGES
LCALL LCDLD
MOV R6, #2AH
MOV R7,#39H
LCALL PIAY1
LCETP PWD
AGAINI: MOV DPTR, #PAGE22
LCALT, LCDLD
MOV R6, #5CH
MOV R7,#39H
LCALL PLAY1
LCALL DTME IN
CINE RS, #01H,ALL
TO DAY: MOV P AT, R5
- LJMP R TODAY
ALL: CINE RS, #02H ,AGAN2
MOV P AT, R5
LJMP PwALT,
AGAN2 : MOV R6, #32H
MOV R7, #39H
LCALL PLAY1
LJMP AGAN1
P DIAL CHECK-—--=--ooee o __
DIAL CK: MOV DPTR, #PAGE9
- LCALL LCDLD
LCALL DIAL
CJINE RO, #02H, HOOK CK1
MOV R6, #00H
MOV R1, #BUFF N ; BUFF_NUM=20H
RD DTMF: LCALL DTMF OUT
B CJINE R5, #00H, INNERO1
OUTERO: LCALL DIAL
CJNE RO, #02H, HOOK_CK2

OUTERL1: LCALL DTMF OUT



OUTER11:

OUTER12:

INNERO1:

HOOK_CK1:

HOOK_CK2:

OUTER2:

OUTER21:

OUTER22:

OUTER3:

OUTER4:

OUTER41:

OUTER42:

OUTER43:

OUTERS:

OUTERS51:

OUTERG:

OUTERG61:

CJINE
INC
LCALL
LCALL
CJINE
INC
LCALL
CJINE
LJIMP
LCALL
SJMP
LJMP
LCALL
CJINE
LJIMP
LCALL
CJINE
LJIJMP
CJINE
LJMP
INC
LCALL
CJINE
MOV
MOV
MOV
LCALL
LJMP
LCALL
SJIMP
CJINE
INC
LCALL
LJMP
CJINE
INC
LCALL
LCALL
CJINE
INC
LCALL
CJINE
LJMP
LCALL
SJIMP
INC
LCALL
LJMP
CJINE
INC
LCALL
CJINE
LJIMP
LCALL
SJMP
INC
LCALL
CJINE
LJMP
LCALL
SJIMP

R5, #01H, OUTER2
RE

WR_BUFF

DTMF OUT

RS, #01H, OUTER3
R6 -

WR BUFF

R6, #04H, OUTER12
OUTER R
DTMF_OUT
OUTER11

INNER1

HOOK

RO, #00H, DIAL CK
MAIN

HOOK

RO, #00H, OUTERO
MAIN

RS, #00H, OUTER21
FAR

R6

WR BUFF

R6, #07H, OUTER22
DIGIT B,R6
RATE, #03H
MONEY - B, #00H
WAIT

RTD

DIME OUT
OUTER2 1

RS, #03H, OUTER4
R6

WR_BUFF

OUTER R

RS, #05H, OUTER5
R6

WR_BUFF
DIMF_OUT
R5,#00H, OUTER43
R6

WR BUFF

R6, #04H, OUTER42
OUTER R

DTMF OUT
OUTER41

R6

WR BUFF

OUTER R
R5,#07H, OUTERG
R6

WR_BUFF

R6, #05H, OUTER51
OUTER R
DTMF_OUT

OUTERS5

R6

WR BUFF

R6, #03H, OUTER61
OUTER R
DTMF_OUT

OUTERG



OUTER R MOV DIGIT. B, R6
B LCALL RATE M
LCALL WAIT
LJIMP RTD
FAR: INC R6
LCALL WR_BUFF
CJINE R6, #09H, FARL
MOV DIGIT B,R6
LCALL RATE FAR
MOV MONEY B, #00H
LEALT WAIT
LJIMP RTD
FARI: LCALL DTMF_OUT
SJIMP FAR
INNER: LCALL DTMF OUT ; INNER KMITL
INNER1: INC R6 ; R6=COUNT NUMBER
LCALL WR_BUFF
CJINE R6,#04H, INNER
MOV DIGIT B, R6
MOV RATE, #03H ; 2AH=MONEY RATE
LCALL WAILT
LJIMP RTD
RTD: MOV RATEQ, RATE
LCALL REC T D
MOV DPTR, #CALL OUT
MOVX A, @DPTR
MOV RO,A
INC DPTR
MOVX A, @DPTR
ADD A, iNUMBER AD ADD- DIGIT&NUMBER
MOV R1,A
MOV DPH, RO
MOV DPL,/R1
MOVX A, GDPTR
MoV R5,A
MOV RO, #86H ; ADDRESS “START, LCD
MOV R1,#BUFF_N
LCALL DIS NUMI1
LEALD T START
LCALL RUN TIME
AJMP TOTAL
TOTAL: MOV DPTR, #PAGE32
LCANG LEDLD
MOV RO, ¥MONEY B ; SHOW_PRICE
MOV R1,#BUFF_N
MOV R3,#04H
TOTALL: MOV A, @RO
ANL A, #0FOH
SWAP A
ORL A, #30H
MOV @R1,A
MOV A, QRO
ANL A, #OFH
ORL A, #30H
INC R1
MOV @R1,A
INC RO
INC R1
DJINZ R3, TOTAL1
MOV R3, #0C7H

MOV R1,BUFF N



NEXT REC:

NX:

NX1:

MOV
LCALL

. MOV

LCALL
MOV
MOVX
MOV
INC
MOVX
MOV
MOV
INC
CJINE
INC
DJNZ
MOV
MOV
MOVX
INC
MOV
MOVX
LJMP

R5, ##04H

DIS NUML

R2, #0FH
DELAY

DPTR, #CALL_OUT
A, @DPTR s
RO, A

DPTR

A, @DPTR

R1,A

R2, #15H

R1

R1, #00H,NX1
RO

R2,NX

DPTR, #CALL_OUT
A,RO

@DPTR, A

DPTR

A, R1

@DPTR, A

;NEXT RECORD

—————————————————————————— WRITE BUFF&RAM- === oo

WR_BUFF:

WR_RAM:

WR_RAMI:

WR RAMI1:

WR_RAM12:

MOV
MOV
INC
RET
MOV
MOV
MOV
MOVX
INC
MOV
MOV
SWAP
DEC
CJINE
ORL
SJIMP
INC
ORL
MOVX
INC
INC
DEC
CJINE
RET
MOVX

R1,#DIGIT B

A, @RL

RG,A

@DPTR, A

DPTR

RO, #BUFE N

AL GRO

A

R6

R6,#00H, WR_RAM11
A, #00H

WR_RAM12

RO

A, @RO

@DPTR, A

DPTR

RO

R1

R1,#00H, WR._RAMI

@DPTR, A

——————————— SHOW TIME&DATE TO LCD——=-——-—-—=——————————

T READ
D _READ

DPTR, #CALL_OUT
A, @DPTR

RO,A

DPTR

A, @DPTR

R1,A

DPH, RO

DPL, R1

R2, #06H

;READ TIME AND DATE



REC T D1:

DISPLAY:

DISPLAY1:

DISPLAY2:

DISPLAY3:

MOV
MOV
MOVX
INC
INC
DJNZ
MOV
MOVX
MOV
INC
MOVX
ADD
MOV
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOVX
MOV
INC
MOVX
ADD
MOV
MOV
MOV
MOVX
MOV
INC
MOV
MOVX

SWAP
ORL
MOV
INC
DEC
CJINE
SJIMP
MOVX

ORL
MOV
INC
DEC
INC
CJNE
SJIMP
MOV
MOVX
MOV
INC
MOVX
MOV
MOV
MOV
MOV
MOV

RO, #THBUF

A, @GRO
@DPTR, A

RO

DPTR
R2,REC T D1
DPTR, #CALL _OUT
A, @DPTR

RO,A

DPTR

A, @DPTR

A, #fNUMBER AD
R1,A B
DPH, RO

DPL, R1
WR_RAM

DPTR, #PAGE3
LCDLD

R2, #03H
DELAY

DPTR; #CALL OUT
A, @DPTR

RO,A

DPTR

A, @DPTR

A, #NUMBER AD
R1,A

DPH, RO

DPL, R1

A, @DPTR

R6,A

DPTR

RO, ##BUFF. N
A, @DPTR

A, #0FO0H

A

A, #30H

@RO, A

RO

R6

R6, #00H, DISPLAY2
DISPLAY3

A, @DPTR

A, #0FH

A, #30H

@RO, A

RO

R6

DPTR

R6, #00H, DISPLAY1
DISPLAY3
DPTR, #CALL OUT
A, @DPTR

RO,A

DPTR

A, @DPTR

R1,A

DPH, RO
DPL,R1

R2, #03H

RO, #THBUF

;ADD DIGIT&NUMBER

; EIVRESIY D LSup



DISPLAY4: MOVX A, @DPTR

MOV @RO, A
INC RO
INC DPTR
DINZ R2,DISPLAY4
MOV R7,32H
MOV RO, #THBUF
MOV R1, #TASCBU
LCALL HTA
DIS NUM: MOV A, #01H
B LCALL LCDWI
MOV DPTR, #PAGE29
LCALL LCDLD
RET
DIS NUMI: MOV A,RO
- LCALL LCDWI
MOV A, @Rl
LCALL LCDWD
MOV R2,#01H
LCALL DELAY
INC RO
INC R1
DJINZ R5,DIS NUML
RET
T START: MOV CORON, #3AH
N MOV RO, #0C6H
MOV R1,#TASCBU
LCALL DIS_LCD
RET
P RUN TIMEZ2-————--—=——m e m e
RUN TIME: MOV MONEY B, #00H
a MOV MONEY B2, #00H
MoV DPTR, #MONTH B
MOVX A, @DPTR
MOV R7,A
MOV DPIR, #TOTAL M
MOVY A, @DPTR
MOV MONEY T, A
INC DPTR
MOVX A, @DPTR
MoV MONEY~T2, A
LCALL D READ
MOV A, #34H ;MONTH
SUBB A, R7
CJINE A, #00H, RTT
AJMP RTO
RTT: MOV MONEY T, #00H
MoV MONEY T2, #00H
RTO: MOV R3,RATE
CJINE R3,#00H,RTT1
SJIMP NEAR
RTT1: CJINE R3,#00H,RTO1
SJIMP NEAR
NEAR: MOV R2,RATE
LCALL MONEY P
MOV R2,RATE
LCALL MONEY TT
MOV RO, #MONEY B ; SHOW MONEY TO LCD
MOV R1,#BUFF N
MOV R3,#02H

NEARI1: MOV A, GRO



ANL A, #0F0OH

SWAP a

ORL A, #30H

MOV @R1,A

MOV A, E@RO

ANTL A, #0FH

ORL A, #30H

INC R1

MOV @R1,A

INC RO

INC R1

JINZ R3,NEAR1

MOV RO, #0D6H

MOV R1, #BUFF N

MOV RS, #04H
NEAR2 : MOV A, RO

LCALL LCDWI

MOV A, @R1

LCALL LCDWD

MOV R2, #01H

LCALL DELAY

INC RO

INC R1

DJINZ R5,NEAR2
NEAR3: LCALL T READ

MOV CORON, #3AH

MOV RO, #96H

MOV R1, #TASCBU

LCALL DIS LCD

LCALL HOOK

CJINE RO, #00H, NEAR3

LJMP REC MONEY
RTO1: LCALL T | READ

MOV R7,32H
RTOO: MoV R2,RATE ; FAR RATE

LCALT MONEY P

MOV R2, RATE

LCALL MONEY  TT

MOV RO, #MONEY B

MOV RL, #BUFF N

MOV R3,#02H
RT1: MOV A, QRO ; RO=THBUF , DHBUF

ANL A, #OFOH #R1=TASCBU , DASCBU

SWAP A

ORL A, #30H

MOV @R1,A

MOV A, GRO

ANL A, #OFH

ORL A, #30H

INC R1

MOV @R1,A

INC RO

INC R1

DJIN?Z R3, RT1

MOV RO, #0D6GH

MOV R1, #BUFF N

MOV RS, #04H
RT2 : MOV A, RO

LCALL LCDWI

MOV A, @Rl

LCALL LCDWD



MOV R2, #71H

LCALL DELZ
INC RO
INC R1
DJINZ RS, RT2
RT3: LCALL T READ ; CHECK EVERY MINUTES
MOV A, 32H
SUBB A,R7
CJINE A, #00H, RUN_TIME2
MOV R2, #03H
LCALL DELAY
LCALL T READ
MOV R6, 30H
MOV A,R6
CLR OD7H
CJINE A, #07H, RT4
SJIMP RT00
RT4: JC MID NIGHT ;UNDER 06.00 O'CLOCK
MOV A,R6
CLR OD7H
CJINE A, #18H,RT5
NIGHT: MoV A,RATEO
MOV B,#02H
DIV AB
MOV RATE, A
LJIMP RTO0
RT5: JC RT00
MOV A,R6
CLR 0D7H
CJINE A, #22H, RT6
MID NIGHT: MOV A,RATEQ
- MOV B, #03H
DIV AR
MOV RATE, A
LJMP RT00
RT6: gc NIGHT
SJMP MID NIGHT
LJIMP RT00
RUN TIMEZ2: MOV CORON, #3AH
a MOV RO, #9501 ;ADDRESS TIME ON LCD
MOV R1, #TASCBU
LOANL DIS LCD
LCALL HOOK
CJINE RO, #10H, REC. MONEY
SJIMP RT3
REC MONEY: MOV RZ2,#01H
B LCALL DELAY
MOV DPTR, #CALL_OUT ;REC MONEY TO RAM
MOVX A, @DPTR
MOV RO, A
INC DPTR
MOVX A, @GDPTR
ADD A, #MONEY R
MOV R1,A
MOV DPH, RO
MOV DPL,R1
MOV R2, #04H
MOV RO, #MONEY B
REC MONEY1l: MOV A, @RO
B MOVX @DPTR, A

INC RO



INC DPTR
DJINZ R2,; REC MONEY1

LCALL D_READ
MOV DPTR, £MONEY P
MOV A, 34H B ;MONTH NOW
MOVY , @DPTR, A
MOV DPTR, #TOTAL M
MOV A,MONEY T
MOVX @DPTR, A
INC DPTR
MOV A,MONEY T2
MOVK @DPTR, A
MOV DPTR, #CALL_OUT ;REC TIME STOP TO RAM
MOVX A, @DPTR
MOV RO, A
INC DPTR
MOVX A,@DPTR
ADD AHTIME sP
MOV R1,A
MOV DPH, RO
MOV DPL; R1
MOV R2,#03H
MOV RO, #THBUF
LP T: MOV A, RO
N MOVX @DPTR, A
ING RO
INC DPTR
DJINZ R2,1P T
RET
MONEY P: MOV R3;MONEY B2 ;IF BILL1 AND 2= 00
[ | MOV R4;MONEY B
MONEY_1: MOV A,R3
ANL A, HOFH
CJINE A, #09H, MONEY2 JCHECK 09
MOV A, R3 ;IF YES
ANT, A, HOEOH
MOV R3, A
CJINE A #90H, MONYE3 ;CHECK 99
MOV, R3, #00H ;IF YES SET = 00
MOV A,R4 ;CHECK BILL2
ANL A, #0FH
CINE A, #09H, MONEY4 ; CHECK 09
MOV A, R4 JIF YES
ANL A, #HOFOH
MOV R4, A
CJINE A, #90H, MONEYS ;CHECK 99
MOV R4, #00H ;IF YES SET = 00
SJIMP MONEY E
MONEY 2: INC R3
SIMP MONEY E
MONEY 3: MOV A, R3
B ADD A, #10H
MOV R3,A
SIMP MONEY E
MONEY 4: INC R4
B SJIMP MONEY E
MONEY 5: MOV A, R4
- ADD A, #10H
MOV R4, A
MONEY E: DJNZ 22, MONEY1

MoV MONEY B2,R3



MONET TT:

MONEY11:

MONEY22:

MONEY33:

MONEY44 :

MONEY55:

MONEY_EE:

B2:
B3
B4

T PRICE:

MOV
RET
MOV
MOV
MOV
ANL
CJINE
MOV
ANL
MOV
CJINE
MOV
MOV
ANL
MOV
CJINE
MOV
SJIMP
INC
SJMP
MOV
ADD
MOV
SJMP
INC
SJIMP
MOV
ADD
MOV
DJNZ
MOV
MOV
RET

MOV
LCALL
LCALL
MoV
CJINE
LJIMP
CINE
LJIMP
CJINE
LJIMP
MOV
LJMP
MOV
LCALL
LCALL
MOV
MOV
MOVX
SUBB
CJINE
INC
MOV
LCALL
LCALL
LJIMP
MOV
MOV

MONEY B, R4

R3,MON -:: T2 ;IF BILLL AND 2 = 0
R4,MONEY T

A, R3

A, #OFH

A, #09H., MONEY22 ;CHECK 09

A, R3 ;IF YES

A, #0FOH

R3,A

A, #09H, MONEY33 ;CHECK 99

R3, #00H ;IF YES SET = 00
A,R4 ;CHECK BILL2

A, #0FH

R4,A

A, #90H, MONEY55 ;CHECK 99

R4, #00H ;IF YES SET = 00
MONEY EE

R3

MONEY EE

A,R3

A, #10H

R3,A

MONEY EE

R4

MONEY EE

A, R4

A, #10H

R4,A

R2,MONEY11 sR2 IS RATE
MONEY T2, R3

MONEY. T, R4

————————— R A R i ¥ S—

DPTR, #PAGE33
LCDLD

SCAN

A, KEYMEM

A, #31H, B1

T, PRICE

A, #32H, B3
D_PRICE

A, #4DH, B4
MENU

KEYMEM, #00H
B1

DPTR, #PAGE35 ;TOTAL PRICE
LCDLD

D_READ

R3,34H

DPTR, #MONTH_P
A, @DPTR

A, R3

A, #00H, T P1
DPTR

2FH,R3

T P Ml

T P M2

WAIT KEY
MONEY T, #00H
MONEY_T2, #00H



T P11:

WAIT KEY:

DOWN :

DOWN1:
DOWN2 :

T P51:

T P52:
T P521:

I Polls

T P53:

MOV
LCALL
MOV
CJINE
MOV
DEC
CJINE
MOV
SJMP
CJINE
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
MOV
MOVX
CLR
SUBB
CJINE
SJIMP
CJINE
MOV
MOV
LJIMP
MOVX
SUBB
Jc
JNC
MOV

2FH, R3
T P M2

DPTK, #CALL_OUT
A,@DPTR

RO, A

DPTR

A,@DPTR

R1,A

DPH, RO

DPL, R1

A, #0FFH

R2, #15H
@DPTR, A

DPTR

R2,T P11l

WAIT KEY
D_READ ; LET DPTR = ADD.RATE
2FH, 31H

3DH, 34H

DRTR, #CALL OUT
A, @DPTR

RO, A

DPTR

A, @DPTR

A, #04H

RL,A

50H, RO

T Rell

KEYMEM, #00H
SCAN

A, KEYMEM

A, #2BH, UP
R7,2FH

R7

R7,#0FH, DOWN 1
R7,#09H
DOWN2
R7,#00H, DOWN2
R7,#12H

RO, 50H
R1,51H
DECRETE

50H, RO
5THR1

DPH, RO
DPL,R1

A, @DPTR

0D7H

A, R7

A, #00H, T P52
T P53

A, #01H,T P511
RO, 50H
R1,51H

DOWN2

A, @DPTR

A, R7

T P521

T P521

RO, 50H



MOV Rl,51H

MOV A, Rl
ADD A, #07H
MOV R1, A
MOV DPH, RO
MOV DPL, R1
MOV 2FH, R7
LCALL T P Ml
LCALL T P M2
LJIMP T P5
P e e e ——
UP: CJNE A, #2DH, T3
MOV R7, 2FH
LCALL D_READ
MOV 3DH, 34H
INC R7
CJNE R7,#0AH, UP1
MOV R7, #10H
SJIMP UP11
UP1: CJNE R7, #13H, UP11
MOV R7, #01H
UP11: MOV A,R7
CLR OD7H
CJINE A,3DH, UP2
MOV DPTR, #MONTH P
MOVX A, RDPTR
SUBB A, 3DA
CJINE A, #00H, UPO1
INC DPTR
MOV 2FH, 34H
LCALL TP M1
LCALT, T_P/M2
LJIMP UP02
T3: LJIMP T31
UPO1: MOV MONEY T, #00H
MOV MONEY T2, #00H
MoV 2FH, 3DH
LCALL T P M2
UP02: MoV, 2FH, 3DH
MOV DPTR, #CATL OUT
MOVX A, @DPTR
MOV S0H, A
INC DPTR
MOVX A, @DPTR
ADD A, #04H
MOV 51H,A
UP03: LJIMP T P5
UP2: JNC UP22
UP20: MOV RO, 50H
MOV R1,51H
LCALL INCRETE
MOV 50H, RO
MOV 51H,R1
MOV DPH, RO
MOV DPL, R1
MOVX A, @DPTR
SUBB A, R7
CJINE A, #00H, UP30
LJMP UP20
UP22: MOV RO, 50H

MOV R1,51H



UP30:

UP31:

T3

L _B3ds
D PRICE:

L1z

€08

11

LCALL
MOV
MOV
MOV
MOV
MOVX
SUBB
CJINE
LJMP
MOV
MOV
LCALL
MOV
MOV
MOV
MOV
ADD
MOV
MOV
MOV
LCALL
LCALL
LJMP
CJINE
MOV
LJIMP
LJMP
MOV
LCALL
LCALL
MOV
MOV
MOVX
MOV
INC
MOVX
MOV
LCALL
MOV
MOV
MOV
MOV
MOV
MOV
MOVX
MOV
INC
INC
DJNZ
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV

INCRETE
50H, RO
51H, R1
DPH, RO
DPL, R1

A, @DPTR
A,R7

A, #00H, UP30
UP22

RO, 50H
R1,51H
DECRETE
50H, RO
51H, R1
2FH, R7
A,R1

A, #07H
R1,A

DPH, RO
DPL, R1

T P. M1

T P M2

T PS

A, #4DH, T P31
KEYMEM, #00H
MENU

T P5

DPTR, #PAGE30
LCDLD
D_READ
52H,34H
DPTR, #CALL_OUT
A, @DPTR
RO, A

DPTR

A, @DPTR
R1,A
DECRETE
50H, RO
51H,R1
DPH, RO
DPL, R1

R2, #06H
RO, #TH. BUF
A, @DPTR
@RO,A

RO

DPTR

R2,D 11
RO, #THBUF
R1, #TASCBU
HTA

RO, #DHBUF
R1, #DASCBU
HTA
CORON, #3AH
RO, #96H
R1, #TASCBU
DIS LCD
DPH, 50H
DPL,51H



MOV A,DPL

ADD A, #09H
MOV DPL, A
MOV DPH, 50H
MOV R2, #02H
MOV RO, #BUFF_N
LCALL HX_ASC
MOV RO, #0D6H
MOV R1, #BUFF N
MOV R5, #04H
LCALL D 122
MOV DPH, 50H
MOV DPL, 51H
MOV A, DPL
ADD A, #0DH
MO? DPL, A
MOVX A,@DPTR
MOV R6,A
MOV R5,A
INC DPTR
MOV RO, #BUFF N
LCALL D 13
MOV RO, #86H
MOV R1;#BUFF N
LCALL D 122

D 111: MOV KEYMEM, #00H

- LCALL SCAN
MOV A, KEYMEM
CJINE A, #2BH, UPP

DOWN : MOV RO, 50H
MOV R1,51H
LCALL DECRETE
MOV 50H, RO
MOV 51H,R1
LJIMP D 10

UPP: CJINE A, #2DH,D 22
MOV RO, 50H
MOV R1,51H
LCALT, INCRETE
MOV 508, RO
MOV 51H,R1
MOV DPTR, #CALL_OUT
MOVX A, @DPTR
CJINE A, 50H,UPP1
INC DPTR
MOVX A, @DPTR
CJINE A, 51H,UPP1
LJMP oVD

UPP1: LJIMP D 10

B 2%; CJINE A, #4DH, D 21

B MOV KEYMEM, #00H
LJIMP MENU

D 21: LJIMP D 111

EOD: MOV DPTR, #PAGE36
LCALL LCDLD
MOV R2, #0FH
LCALL DELAY
LJIMP MATINOO

OVD: MOV DPTR, #PAGE37
LCALL LCDLD

MOV R2, #OFH



LCALL DELAY
LJMP MAINOO
s eee s ~---HEX TO ASCII FROM RAM TO BUFFER------ e —

;RO = ADDRESS BUFFER
;R2 = _BYTE
;DPTR= START ADDRESS RAM
HX ASC: MOVX A, @DPTR
N ANL A, $0FOH
SWAP A
ORL A, #30H
MOV @RO, A
INC RO
MOVX A, @DPTR
ANL A, #OFH
ORL A, #30H
MOV @RO, A
INC RO
INC DPTR
DJIN?Z R2,HX ASC
RET
D 122: MOV A, RO
N HCa 1 LCDWI
MOV A, @R1
LCALT, LCDWD
MOV R2,#01H
LCALL DELAY
INC RO
INC R1
DJINZ RY,D 122
RET )
D 13: MOVX A, GDPTR
B ANL A, 40F0H ;FIRST DIGIT
SWAP A
ANL A, #30H
MOV @RO, A
INC RO
DEC RG
CJINE R6, #00H, D~14
SJIMP D 15
D-14: MOVX A, @DPTR
ANT A, #OFH ;SECOND DIGIT
ORL A, #30H
MOV @RO, A
INC RO
DEC R6
INC DPTR
CJINE R6, #00H,D 13
D 15: RET
B P INCRETE DPTR-~—=——————m—— oo
INCRETE: MOV DPTR, #CALL OUT
MOVX A, @DPTR
MOV 61H,A
INC DPTR
MOVX A, @DPTR
ADD A, #05H
MOV 62H,A
MOV R2, #15H
I 1: INC R1
MOV A, Rl
CJINE A, 62H,I 2

MOV A, RO



CINE
LJIMP
CJINE
INC
DJNZ
RET

A,61H,I 2
OVD B
R1,#00H,I 3
RO

R2,I 1

e S DECRETE DPIR—— e
DECRETE: MOV

D 1z

T P M2:

T P _M3:

DEC
CJINE
CINE
LJMP
CJINE
DEC
DJNZ
RET

R2, #15H

R1
R1,#71H,D_12
RO, #00H,D 12
EOD B
R1, #0FFH,D 2
RO

R2,D 1

A, @DPTR ; DISPLAY MONEY
MONEY T, A

DPTR

A, @DPTR

MONEY T2,A

RO, #MONEY T ;SHOW MONEY TO LCD
R1, #BUFF N
R3,#03H

A, @RO

A, #0FOH

A

P, #30H
@R1,A

A, QRO

A, $OFH

A, #30H

R1

@R1,A

RO

R1
R3,T P M3
RO, #097H
R1,#BUFE_N
R5, #04H

T P4

RO, #0C9H
RS, #02H

T P4

A, RO
LCDWI
A, @RI
LCDWD
R2,#01H
DELAY
RO

R1

RS5,T P4

DPTR, #PORTC2
A, #0OH
@DPTR,A



WAIT RB: LCALL R B

CJINE RO, #01H, WAIT RB
RB CK: MOV R7, #00H
LOOP R B:  INC R7
o MOV R2, #0B3H
LCALL DELAY1
LCALL R B
CJINE RO, #00H, LOOP_R B
CLR 0DTH
CJINE R7,#05H, OMPARE
LJIMP MAIN
COMPARE: JC BUSY CK
MOV DPTR, #PAGE11
LCALL LCDLD
MOV R2, #03H
LCALL DELAY
MOVX @DPTR, A
MOV R2,#01H
TCALL, DELAY
RBT CK1: LCALL HOOK
N CJINE RO, #00H, RBT /CK2
LJMP MAIN
RBT CK2: LCALL R B
CJINE RO, #01H, RBT. CK1
MOV R7,#00H
RBT CK3: INC R7
MOV R2, #0B3H
LCALL DELAY1
LCALIL; R'B
CIONE RO, #00H, RET  CK3
CLR 0D7H
CINE R7,#05H, RBT CK4
LIMP MAIN
RBT CK4: JNC RBT CK2
B MOV DETR, #PORTC2
MOV A, #00H
MOVX @DPTR, A
RET
RBT CK: MOV DPTR, # PORTC2
- MOV A, #80H
MOVX @DPTR, A
LEALL HOOK
CINE RO, #00H, RBT CK
LJIMP MAIN
PCT: MOV DPTR, #PAGE3
LCALL LCDLD
LCALL HOOK
CINE RO, #00H, PCT
LJIMP MAIN
§ e e i e CONTROL ELECTRIC — s s e oo
CONTROL E: MOV DPTR, #PAGE7
LCALL LCDLD
MOV R6, #3BH
MOV R7,#33H
LCALL PLAY1
CONTROL El: LCALL DTMF IN
a CJINE R5,#0BH, CLOSE E  ;PRESS "#" OPEN
OPEN E: LCALL DTMF_IN
h MOV DPTR, #ELECTRIC
MOVX A, @DPTR

CJINE R5, #01H, EO2



E©2:

E03:

EO4:

EO5:;

EO6:

EO7:

EO8:

CLOSE E:

EC1:

EC2:

EC3:

EC4:

EC5:

EC6:

EC7:

ECS8:

RUN E:

AGAIN:

AGAIN1:

SETB
LJMP
CJINE
SETB
LJMP
CJINEr
SETB
LJIMP
CJINE
SETB
LJIMP
CJINE
SETB
LJMP
CJINE
SETB
LJMP
CJINE
SETB
LJIMP
CJINE
SETB
LJIMP
CJINE
LCALL
MOV
CJINE
CLR
LJIMP
CJINE
CLR
LJMP
CJINE
CLR
LJIMP
CJINE
CLR
LJIMP
CJINE
CLR
LJMP
CJINE
CJLR
LJIMP
CJINE
CLR
LJIMP
CJINE
CLR
LJIJMP
MOV
MOVX
MOV
MOVX
LJIMP
CJINE
LJMP
MOV
MOV
LCALL
LJIMP

RS, #03H, EO4
ACC. 2

RUN_E

RS, #04H, EO5
ACC.3

RUN E

RS, #05H, EO6
ACC. 4

RUN_E

RS, #06H, EO7
ACC.5

RUN E

RS, #07H, EO8
ACC. 6

RUN “E
Rs,ﬂoeH,CONTROL_El
ACC.7

RUN| B

RS, #0CH, AGAIN
DTMF - IN

DPTR, #ELECTRIC
RS, #01H, EC2
ACC. 0

RUN_E
R5,#02H, EC3
Aeelil

RUN B
R5,#03H; EC4
AL~

RUN_E
R5,#04H, ECS
ACC.3

RUN E
R5,#05H, EC6
ACC.4

RUN E
R5,#06H, EC7
ACC 5

RUN E

RS, #O7H,ECS
ACC.8

RUN E

RS, #08H, CLOSE_E
ACC.7

RUN E

DPTR, #ELECTRIC
@DPTR, A

DPTR, #PORTA3
@DPTR, A
CONTROL_E1
R5, #0AH, AGAIN1
MAIN

R6, #32H

R7, #39H

PLAY1
CONTROL E1



} e - ~===-RATE MONEY-=---—mommmmm

RATE M: MOV RO, #BUFF N
- INC RO N

MOV A, @RO
CJINE A, #01H, RATE1
LJIMP THREE

RATEL: CINE A, #02H, RATE2
INC RO
MOV A, @RO
CJINE A, #03H, THREE
LJIMP ZERO

RATE2: CJINE A, #03H, RATE3
LJMP ZERO

RATE3: CJINE A, #04H, RATE4
LJMP THREE

RATEA4: CJINE A, #05H, RATES
LJMP THREE

RATES: CJINE A, #06H, RATEG
LJMP THREE

RATEG: CJINE A, #07H, RATE7
LJIMP ZERO

RATE7 : CJINE A, #08H, RATES
INC RO
MOV A, QRO
CJINE A, #01H, RATE7 1
LJMP THREE

RATE71: CJINE A, #02H, RATE72
LJMP THREE

RATE72: CJINE A, #04H, RATE7 3
LJIMP THREE

RATE73: LJMP 7ZERO

RATES : CINE A, #09H, RATE9
LJMP ZERO

RATEQ: CJINE A, #00H, RATEL0
LJIMP ZERO

RATE10: LCALL HOOK
CJINE RO, #00H, RATE M
LJMP MAIN

THREE: MOV RATE, #03H
MOV MONEY B, #00H
RET -

ZERO: MOV RATE, #00H
MOV MONEY, B, #00H
RET

et . _ iy S RATE“FAR==————— e __
RATE FAR: MOV RO, #BUFF N
N INC RO

MOV A, @RO
CJINE A, #03H,F 04
INC RO
MOV A, @RO
CJINE A, #02H,F 034

F_032: INC RO
MOV A, @RO
CJINE A, #05H,S 321
LJMP TWELVE

S 321: CJINE A, #06H,S 322
LJMP TWELVE

S_322: LJIMP SIX

F 034: CJINE A, #04H,F 035

INC RO



S_341:
S_342:

S_343:
F_035:

F 036:

S _361:

S 362:
F 037:

5 371z
F 038:

S_381:
S 382:

F 039:
F 04:

F 042:

MOV

CJINE
LJIMP
CJINE
LJMP
CJINE
LJIMP
LJIMP
CJINE
LJIMP
CJNE
INC

MOV

CJINE
LJMP
CJINE
LJIMP
LJIMP
CJINE
INC

MOV

CJINE
LJIMP
LJIMP
CJINE
INC

MOV

CJINE
LJMP
CJINE
LJMP
LJMP
LJMP
CJINE
INC

MOV

CJINE
INC

MOV

CJINE
LJIJMP
CJINE
LJMP
CJINE
LJMP
CJINE
LJMP
LJMP
CJINE
LJMP
CJINE
LJMP
LJMP
CJINE
INC

MOV

CJINE
LJMP
CJINE
INC

MOV

A, @R0
A,#05H,S 341
NINE -
A,H06H,S 342
NINE -
A,#07H,5-343
SI¥%

THREE F

A, #05H,F 036
SIx N

A, #06H,F 037
RO N
A,BR0

A, #02H,5 361
SIX

A,#03H,s 362
SIX -
NINE

A, #OTH \F_038
RO

A, R0

A, H#04H,S 371
NINE

SIX

2, #08H,F 039
RO b

A, RR0

A, #05H,5 381
SIX

Ayt Q6H 50382
NINE

SIX

TWELVE

AL EO4H, F 05
RO

A, GRO

A, #02H,F 043
RO

A, R0

R HO2H, S4eT
FIFTEEN

A, #03H,5 422
FIFTEEN

A, HOBH; 50423
FIFTEEN

A, #09H 5424
FIFTEEN
EIGHTEEN
A,4#03H,F 044
FIFTEEN
A,#04H,F 045
TWELVE
FIFTEEN
A,#05H, F 07
RO

A, @RO

A, #03H, F 054
EIGHTEEN

A, §04H, F 055
RO

A, GRO



CINE A,#05H,S 541

LJIMP FIFTEEN

S 541 CJINE A, #06H,S 542

B LJIMP FIFTEEN

S 542 LJIMP EIGHTEEN

F 055; CJINE A,#05H,F 056

N INC RO
MOV A, QRO
CJINE A,#02H,s 551
LJMP TWELVE

S 551: CJINE A,#03H,S 552

- LJIMP TWELVE

8 BbE CJINE A,#07H,s 553
LJIMP TWELVE

S _553: LJIMP FIFTEEN

F 056: INC R

N MOV A, QRO
CJINE A #04H,5 561
LJIMP NINE

S 561: CJINE A, #05H,S_562
LJIMP NINE

s 562 LJIMP TWELVE

F 07: INC RO
MOV A, €RO
CJINE A, #07H,F 07S
INC RO g
MOV A, QRO
CJINE A, #05H,S. 771
LJIMP FIFTEEN

S 771: CINE A, #06H,F 078
LJMP FIETEEN

F 07S: LJMP EIGHTEEN

THREE F MOV RATE, #03H
RET

SIX: MOV RATE, #06H
RET

NINE: MOV RATE, #09H
RET

TWELVE : MOV RATE, #0CH
RET

FIFTEEN: MOV RATE, #0FH
RET

EIGHTEEN: MOV RATE, #12H
RET

;********************&********SUB PROGRAM****************************

Fem e RE A S IGNAL — e s e

HOOK: MOV DPTR, #PORTA2
MOVX A, @DPTR
ANT, A, #10H ; HOOK ONLY
MOV RO, A
RET

RING: MOV DPTR, #PORTA2
MOVX A, @DPTR
ANL, A, #08H ; RING ONLY
MOV RO, A
RET

COUNT : MOV R2, #01H
LCALL DELAY
MOV DPTR, #PORTA2
MOVX A, @DPTR

ANL A, #04H ; COUNTER ONLY



DIAL:

CLEAR:

DTMF_OUT:

DTMF _
DTMF1:

HK_DTMF:

DTMF_IN:

DTMF_IN1:

DTMF11:

RO, A

DPTR, #PORTA2
A, @DPTR

A, #02H

RO, A

DPTR, #PORTA2
A,Q@DPTR

A, #01H

RO, A

DPTR, #PORTC2
A, #02H
@DPTR, A
R2,#01H
DELAY

DPTR, #PORTC2
A, #00H
@DPTR, A
R2,#01H
DELAY

DPTR, #PORTB2
A, @DPTR

A, #10H

RO,A

RO, #10H, HK DTME

DPTR, #PORTB2
A,@DPTR
R2,#01H
DELAY

A, #0FH

A, #0AH, DTMF
A, #00H

R5, A

DPTR, #PORTB2
A, @DPTR

A, #10H

RO A

RO, #00H, DTMF1

HOOK

RO, #00H, DIME. -

MAIN
R7, #00H

DPTR, #PORTB2
A, @DPTR

A, #10H

RO,A

RO, #10H, TIMER
DPTR, #PORTB2
A, @DPTR
R2,#01H

DELAY

A, #0FH

R5,A

DPTR, #PORTB2
A, @DPTR

A, #10H

ouT

; DIAL ONLY

;RBT&BUSY ONLY

; RING COUNT

; RING COUNT

RESET

NORMAL



MOV RO, A

CJNE RO, #00H, DTMF11
RET

TIMER: MOV R2, #0B3H ;0.1 SEC
LCALL DELAY1
INC R7
CJNE R7,#34H,DTMF_IN1;5.32 SEC
LJMP MAIN

TD INIT: MOV DPTR, #PAGE24
N LCALL LCDLD
LCALL T READ
MOV CORON, #3AH ;DISPLAY TIME
MOV RO, #0D4H
MOV R1, #TASCBU
LCALL DIS LCD
LCALL D“READ
MOV CORON, #2FH ; DISPLAY DATE
MOV. RO, #94H
MOV, R1,#DASCBU
T#AL1 DIS LCD
MOV R2, #03H i DELAY KEY & DISPLAY
LCALL DELAY
MOV A, #00001111B
LCALL LCDWI
MOV R2, #01H
LCALL DELAY
DATE: MOV A, #94H ; SET DATE
LCALL LCDWI
MOV KEYMEM, #00H ; CLEAR KEYMEM
LCALL SCAN
MOV A, KEYMEM
CJINE A, #7FH, SDO
AJMP EXIT D
SDO: CJINE A, #30H, SD1 ; CHECK 0
SJMP SD E
SD1: CJNE A, #31H, SD2 ;CHECK 1
SJIMP SD E
SD2: CINE A, #32H, SD3 ;CHECK 2
SJMP SDE
SD3: CJINE A, #33H, DATE ; CHECK 3
SD E: MOV DASCBU, A
LCALL LCDWD
MOV R2, #02H ;DELAY
LCALL DELAY
SD 2 MOV KEYMEM, #00H
B MOV A, #95H
LCALL LCDWI
SD 21: LCALL SCAN
N MOV A, KEYMEM
CINE A, #71FH, SD 22
AJMP EXIT D
SD 22: MOV R1, #DASCBU
B CJNE @R1,#33H,SD 24 ; CHECK DASCBU =3 ?
CINE A, #30H,SD 23 ;IF YES
SJMP SD_E1
SD 23: CINE A, #31H,SD 21
B SJIMP SD El
SD_24: MOV A, KEYMEM ;IF NO

MOV, R3, #0AH



MON:

MON O0:

MON 1:
MON E:

MONZ2:

MON2_0:

MON2 1:

MON2 21%

MON2_24:

MON2 2:

MON2 22:

MON2_23:

MON2_E:

R4, #30H

A, #04H, SD6 2
SD_E1 a
R4

R3,5D6 1
SD 2
DASCBU+1, A
LCDWD

R2, #02H
DELAY

KEYMEM, #00H
SCAN

A, KEYMEM

A, #7FH,MON_0O
EXIT D

A, #30H,MON1
MON E

A, #31H, MON
DASCBU+2, A
LCDWD

R2,4#02H

DELAY

KEYMEM, #00H
A, #98H

LCDWI

SCAN

A, KEYMEM

A, #71FH,MON2 1
EXIT D

R1, #DASCBU+2
@R1, #31H,MON2 2
A, #30H,MON2 21
MON2_ E

A, #31H,MON2 24
MON2 E

A, #32H,MON2 0
MON2 E

A, KEYMEM

R3, #0AH

R4, #30H

A, 04H,MON2 23
MON2-E

R4
R3,MON2 22
MON2
DASCBU+3,A
LCDWD

R2, #02H

DELAY

RO, #DASCBU+4
R1, #9AH

RS, #02H
KEYMEM, #00H
A,R1

LCDWI

SCAN

A, KEYMEM



CJINE A, #7FH, YEARO

AJIMP EXIT D
YEARO: MOV R3, HORH
MOV R4, #30H
YEARD : CJINE A, 04H, YEAR2
. SJMP YEAR E
YEAR2 : INC R4
DJINZ R3,YEARL
SJIMP YEAR
YEAR_E: MOV @RO,A
BT LCDWD
INC RO
INC R1
MOV R2, #02H
LCALL DELAY
DJINZ, R5, YEAR
AJIMP DAT
EXIT D: MOV A, #00001110B
LCALL LCDWI
MOV RO, #DASCBU
MOV R1;DHBUE
I.CALL A T H
LCALLs D WRITE
D o T S SERNRINE = amc——— R - ——————————
T SET: MOV A, #00001111B
LCALL LCDWT
MOV R2, #01H
LCALL DELAY
HOUR: MOV A/ #0D4H
LCALL LCDWI
MOV KEYMEM, #00H ; CLEAR ' KEYMEM
LCALL, SCAN ; SET HOUR
MOV A, KEYMEM
CJNE A, #TFH, HO
2JMP EXIT T
HO: CJNE A, H30H, H1 ; CHECK 0
SJMP H1 E
H1: CINE A, H31H, B2 ;CHECK "1
SIMp H1 E
H2 : CJINE A, #32H,HOUR
Hl E: MOV TASCBU, A
- LCALL LCDWD
MOV R2;#02H ;DELAY KEY
LEATT DELAY
HOUR2 : MOV KEYMEM, #00H ; CLEAR KEYMEM
MOV A, #ODSH
LCALL LCDWI
HOU : LEALTL SCAN
MOV A, KEYMEM
CJNE A, #7FH, HU
AJMP BXIT T
HU: MOV R1, #TASCBU
CJNE @R1,#32H,H2 1
CJINE A, #30H, HU1
SJMP H2 E
HU1: CJNE A, #31H, HU2
SJMP H2 E
HU2 : CJNE A, #32H, HU3
SJMP H2 E
HU3: CJNE A, #33H, HOU

S JMP H2 E



128}

HZ 1:

H2 2:

HO1l:

H2 E:

MIN:

M SO0:
M 51:

M S2:

M S4:

M S5:

M SE1:

BXIT T

MOV
MOV
MOV
CJINE
SJIMP
INC
DJINZ
SJIMP
MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
MOV
LCALL
MOV
LCALL
MOV
CJINE
AJMP
MOV
MOV
CJINE
SIMP
INC
DJINZ
SIMP
MOV
LCALL
MOV
LCALL
INC
INC
MOV
LCALL
MOV
LCALL
MOV
CJINE
AJMP
MOV
MOV
CJINE
SJMP
INC
DJINZ
SJIMP
MOV
LCALL
MOV
LCALL
INC
INC
INC
DJINZ
AJMP
MOV
LCALL
MOV

%, KEYMEM
R3, HOAH

R4, #30H

A, 04H, HO1
H2 B

R4

R3,H2 2
HOUR2
TASCBU+1,A
LCDWD
R2,4#02H
DELAY

RO, #0D7H
R1,#TASCBU+2
R5, #02H

A, RO

LCDWI
KEYMEM, #00H
SCAN

A, KEYMEM

A, #7FH,M 50
EXTR RN
R3, #06H

R4, #30H

A, 04H,M 52
M_SE

R4

R3,M S1

M ‘S

@R1,A

LCDWD

R2, #02H
DELAY

RO

R1

A, RO

LCDWI
KEYMEM, #00H
SCAN

A, KEYMEM

A, $IFH; M/ S4
EXTT ‘T

R3, #0AH

R4, #30H

A 04H,M S6
V). S —

R4

R3,M S5
M_S3

@rR1,A

LCDWD

R2, #02H
DELAY

RO

RO

Rl

RS, M S

HOUR

A, #00001110B
LCDWI

RO, TASCBU



MOV RL, #THBUF

LCALL ATH
LCALT, T _WRITE
LJIMP EE
fmm e LD, T Mmoo s s ememeiom
T WRITE: MOV RO, #8EH -
- MOV R1,#00H
LCALL RTC W
MOV RO, #80H
MOV R1,THBUF+2
LCALL RTC W
MOV RO, #82H
MOV R1,THBUF+1
LCALL RTC W
MOV RO, #84H
MOV R1,THBUF
LEATE RTC_W
MOV RO, #8EH
MOV R1, #80H
LCALL RTC_W
RET
D WRITE DATE—==—————= - —mm o= —
D WRITE: MOV RO ; #8EH
- MOV R1,#0H
LCALL RTC W
MOV RO, #8CH
MOV R1,DHBUF+2
LCALL RTC W
MOV RO, #88H
MOV R1l,DHBUF42
LCALL RTC W
MOV RO, #86H
MOV R1, DHBUF
LCALL RTC W
MOV RO, #8EH
MOV R1,#80H
LCALL RTC W
RET
D e S R REA, NEMEN A+ ———— o — e —
T READ MOV RO, #81H
LCALL RTC_R
MOV THBUF+2, R1
MOV RO, #83H
LCALL RTC R
MOV THBUE+1, R1
MOV RO, #85H
LCALL RTC R
MOV THBUF, R1
MOV RO, #THBUF
MOV R1, HTASCBU
LCALL HTA
LCALL T DELAY
RET
e READ DATE-—————————————————
D READ MOV RO, #8DH
LCALL RTC R
MOV DHBUF+2, R1
MOV RO, #89H
LCALL RTC_R
MOV DHBUF+1, R1

MOV RO, #87H



READ:

RTC R
DHBUF, P1
RO, #DHBUF
R1, DASCBU
HTA
TDELAY ,

R3, #08H

A

T _DATA, C
¥
TDELAY

| o,
T_DELAY
R3,T W 8.1

C,T_DATA
A

T CLK
TDELAY
R3,READ
R1;A

T RST
TDELAY

————————— CONVERSE HEX TO ASCII-———————— e mme e
R3,#3
A, QRO
A, #0FOH
A
A, #30H
@R1,A
A, QRO
A, #0FH
A, #30H
R1
@R1,A



SCAN1:

INKEY

KEY:

ROW2 :

ROW3:

ROW4 :

BACK:

COL1:

COL2:

MOVX
ANL
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
CJINE
MOV
SJIMP
RET

MOV
ANL
CJINE
CLR
MOVC
MOV
RET
CJINE
CLR
INC
MOVC
MOV

A, #33H,MESS1
A, #01H

LCDWI

EE

~~5CAN KEY ON PORTC (PCH =

00H
01H

OUT CPL = IN)-————m—m—u

RO, #01111111R ;START COLUMN 1

R1, #04H
DPTR, #PORTC1
A, RO

@DPTR, A
KDELAY

DPTR, #PORTC1
A, @DPTR

A, #0FH

A, #0FH, KEY
A, RO

A

RO, A

R1l, SCAN1

01lH

00H

KEYBUF, A ; SAVE-AT 48H

A, @DPTR
A, #0FH

A, 48H, KEY
CHECK

01H

00H

O . o s CHECK KEY=~-

A, @DPTR

A, #OFH

A, #07H, ROW2 ;CHK ROW1
DPTR, #ASCTI

COL1

A, #0BH, ROW3 ; CHK ROW?
DPTR, #ASCIT+4

cornl

A, #0DH, ROW4 ; CHK "ROW3
DPTR, #ASCIT+8

COL1

A, #0EH, BACK ;CHK ROW4
DPTR, #ASCIT+12

COL1

———————————— CHECK COLUMN

A, RO
A, #OFOH

A, #70H, COL2
A

A, GA+DPTR
KEYMEM, A

A, #0BOH, COL3
A

DPTR

A, @GA+DPTR
KEYMEM, A



COL4:

K2:

SUM:

M2:

M2 1:

M2 2:

M2 5:
EE

SETMODE:

SETO:

SET1:

CJINE
MOV
LCALL
LCALL
MOV
CJINE
MOV
MOV
LCALL
SJIMP
CJNE

A, #0DOH, COL4
A

DPTR

DPTR
A,QA+DPTR
KEYMEM, A

A, #0EOH, CHECK
DPTR

DPTR

DPTR

A

A, @A+DPTR
KEYMEM, A

A, KEYMEM
A, #4DH, EE |
DPTR, #PAGELS
LCDLD

SCAN

A, KEYMEM

A, #31H, K2
SETMODE

A #32H,/SUM
MESS

A, #2DH, M1
DPTR, #PAGE20
LEDLD

SCAN

A,/ KEYMEM

A, #2BH, M2 1
KEYMEM, #00H
R2, #03H
DELAY

M_

A, #33H,M2 2
BILL. M

N, #34H, M2.5
ELEC

A, #35H, ,M2
A, HO1H

LCDWI

A, #00001110B
LCDWT

DPTR, #PAGEL7
LCDLD

EEM

—————————————————————————— SETTING MODE—=-——--————o o ___

DPTR, #PAGLE21
LCDLD
R2,#03H
DELAY
KEYMEM, #00H
SCAN

A, KEYMEM

A, #31H, SET1
TD INIT

A, #32H, SET2
SETPASS



SETPASS:

SETPASS1:

SETPASS2:
SETPASS ¥
SETPASS4 :
SETPASSS:

SET PL:

COMPARE P:

COMP_F:

CINE
LJMP
CJINE
LJMP

DPTR, #PAGE25
LCDLD
R2,#03H
DELAY
A, #00001111B
LCDWI
R2,#01H
DELAY
A, #0C4H ; SET ADDRESS CURSOR
LCDWI
R1,#0C4H
RO, #PASSMEM1
R5,#04H
KEYMEM, #00H
SCAN
A, KEYMEM
A, #4DHM, SETPASS2 — ;NOT MENU
SETPASS1
A, #2BH, SETPASS3 ;NOT +
SETPASS1
A, #2DH, SETPASS4 ;NOT -
SETPASS1
A, #7FH, SETPASSS ;NOT ENTER
SETPASS1
A, #00H, SET _P1
SETPASS1
A, #0FH
@RO,A
R2,#02H
DELAY
RO
R1
A, Rl
LCDWI
R5, SETPASS1
——————— COMPARE. PASSWORD==——————— = o __
DPTR, #PASSWD
A, @DPTR
A, 4BH, COMP F
DPTR
A, GDPTR
A, 4CH,COMP_F
DPTR
A, GDPTR
A, 4DH,COMP F
DPTR
A, GDPTR
A, 4EH,COMP_F
COMP T
DPTR, #PAGE27
LCDLD
R2, #03H
DELAY
EE

——————————————————————— ENTER NEW PASSWORD-——=-—=——==——o————m——

A, H94H



LCALL LCDWI

MOV R1,#94H
MOV RO, #PASSMEM1
MOV RS, #02H
SETPASS11l: MOV RS, #04H
SETPASS6: MOV KEYMEM, #060H
LCALL SCAN
MOV A, KEYMEM
CJINE A, #4DH, SETPASS7
SJMP SETPASS6
SETPASST: CJINE A, #2BH, SETPASSS
SJIMP SETPASS6
SETPASSS: CJINE A, #2DH, SETPASSO
SJIMP SETPASS6
SETPASS9: CJINE A, #7FH, SETPASS10
SJIMP SETPASS6
SETPASS10: CJNE A, #00H, SET_P2
SJIMP SETPASS6
SET P2: ANL A, #0FH
B MOV @RO, A
MOV R2,#02H
LCALL DELAY
INC RO
INC R1
MOV A, RL
LCALL LCDWI
DJINZ RS, SETPASS6
MOV RO, #PAS SMEM2
MOV A, #0D6H
LCALL LCDWI
MOV R1,#0D6H
DJINZ R6,SETPASS11
R s COMPARE NEW PASSWORD= - == ———————— =
COMPARE P1: MOV A, 4FH
| CJINE A, 4BH, COMP_F1
MOV A, S0H
CJINE A, 4CH, COMP~F1
MOV A, 51H
CJINE A, 4DH, COMP_F1
MOV A, 52H
CJINE A, 4EH, COMP F1
SJIMP COMP_T1
COMP F1: MOV DPTR, #PAGEL7
- LCALL LCDLD
MOV R2, #03H
LCALL DELAY
LJMP EE
R SEND NEW BASSWORD PO RAM————— e
COMP T1: MOV DPTR, #PAGE28
LCALL LCDLD
MOV R2,#03H
LCALL DELAY
MOV R3,#04H
MOV DPTR, #PASSWD
MOV RO, #PASSMEM1
SEND PASS: MOV A, @RO
h MOVX @DPTR, A
INC DPTR
INC RO
DJINZ R3,SEND_PASS

LJMP EE



- --------=SET RING----- e
SE” RING: MOV DPTR, #PAGE26

LCALL LD
MOV R2, #03H
LCALL DELAY
MOV A,#00001111B
LCALL LCDWI
MOV R2,#01H
LCALL DELAY
MOV A, #94H
LCALL LCDWI
MOV DPTR, #R_COUNT
MOV A, GDPTR
ORL A, #30H
LCALL LCDWD
SETRINGl: MOV A, #0D4H
LCALL LCDWT
MOV KEYMEM, #00H
LCALL SCAN
MOV A, KEYMEM
CINE A, #4DH, SETRING2
SJMP SETRING1
SETRING2: . CJNE A, #2BH, SETRING3
SJMP SETRING1
SETRING3: CJINE A, #2DH, SETRING4
SJIMP SETRING1
SETRING4: CJINE A, #00H, SETRINGS
SJMP SETRING1
SETRING5: . CJNE A, #23H, SETRINGE
SJIMP SETRING1
SETRING6: ~ CJNE A, #2RH; SETRINGT
SJMP SETRING1
SETRINGT7 : CJINE A, #7FH, SET R1
LJMP ER
SET R1: ANL A, #OFH
MOV DPTR; #R_COUNT
MOVX @DPTR, A
MOV A, KEYMEM
LCALL LCDWD
MOV R2,#02H
LCALL DELAY
SJIMP SETRING1
bl N . Y o By CONTREL LLEYIRICa ™ —————————————————
ELEC: MOV DPTR, #PAGE31
LCALL LCDLD
MOV R2, #01H
LCALL DELAY
MOV A, #ODAH
LCALL LCDWI
MOV A, #00001111B
LCALL LCDWI
ELECI: MOV KEYMEM, #00H
LCALL SCAN
MOV R3,KEYMEM
CJINE R3, #2AH,ELEC E
AJMP ELECOFF
ELEC E: CJINE R3,#7FH, ELECON
B LJMP EE_
ELECON: CJINE R3, #23H, ELEC1



LCALL LCDWD

MOV A, #6EH
LCALL LCDWD ;
ON: MOV KEYMEM, #00H
LCALL SCAN
MOV R3, KEYMEM
MOV DPTR, ELECTRIC
MOVX A, @DPTR
CJINE R3,#31H,0ON2
SETB 0EOH
SJIMP ON E
ON2: CJINE R3, #32H,ON3
SETB OE1H
SJIMP ON E
ON3: CJINE R3,#33H, ON4
SETB 0E2H
SJIMP ON_E
ON4 : CJINE R3,#34H, ON5
SETB 0E3H
SJIMP ON_E
ON5: CJINE R3,#35H, ONG
SETB OE4H
SJIMP ON E
ONG6: CJINE R3,#36H,ON7
SETB 0E5H
SJMP ON_E
ON7: CJINE R3,#37H,0NS8
SETB OE6H
SJMP ON_E
ON8; CJINE R3,#38H,0N S
SETB OE7H
SJIMP ON E
ON_S: AJMP ON
ON E: MOV DPTR, #ELECTRIC
N MOVX @DPTR, A
MOV DPTR, #PORTA3
MOVX @DPTR, A
MOV A, R3
LCALL LCDWD
MOV R2,#01H
LCALL DELAY
LJMP ELEC
o e e OFF ELECTRIC——————=—=——
ELECOFF: MOV A, #6FH
LCALL LCDWD
MOV A, #66H
LCALL LCDWD
MOV A, #66H
LCALL LCDWD
OFF': MOV KEYMEM, #00H
LCALL SCAN
MOV R3, KEYMEM
MOV DPTR, #ELECTRIC
MOVX A, @DPTR
CJINE R3, #31H, OFF2
CLR 0EOH
SJIMP OFF E
OFF2: CJNE R3, #32H, OFF3
CLR 0E1H
SJIMP OFF E

OFF3: CJINE R3, #33H, OFF4



OFF4:

OFF5:

OFF6:

OFF7:

OFF8:

OFF_S:
OFF E:

LCDLDS:

LCDLDS1:

2H

r

3]

1

R3,#
OE3H

OFF E
R3,#35H,.0FF6
DE4H

OFF E
R3,#36H,OFF7
OESH

OFF E
R3,#37H, OFFS
OE6H

OFF E
R3,#38H,0FF_S
OETH

OFF_E

OFF

DPTR, #ELECTRIC
@DPTR, A

DPTR, PORTAS
@DPTR, A

A,R3

LCDWD

R2,#01H

DELAY

ELEC
————————— LCDDIS
A, #80H

LCDLDS

A, #0COH
LCDLDS

A, #90H

LCDLDS

A, #0DOH
LCDLDS

U O <

E
3

ta) 1

4H,C_FD

3]

DPH
DPL

LCDWI

DPH

DPL

R2, #16H

A
Ay@A+DPTR
DPH

DPL

LCDWD

DPL

DPH

DPTR
R2,LCDLDS1

DPTR, #PORTA1
@DPTR, A
DPTR, #PORTB1
A, @DPTR
ACC.0

ACC.1

ACE: 2



LCDWI1:

LCDWD:

LCDWD1:

PWD:

PWD1:

PWD2:

PWD_NO:

BUFF_PW:

@DPTR, A
ACC.2
@DPTR, A
ACC.2
@DPTR, A
AL #0

A
LCDWI1

DPTR, #PORTAL
@DPTR, A
DPTR, #PORTB1
@A, DPTR
ACC.0

ACC.1

ACC.2
@DPTR, A
ACC.?2
@DPTR, A
BCOND
@DPTR, A

A,#0

A

LCDWD1

DPTR, #PAGE12
LCDLD
R6,#00H
R1,#BUFF N
DIME IN

BUFE PW

RO

R6, #04H, PWD1
R1,#BUFF_N
DPTR, #PASSWD
A, @DPTR

A, BRL

A, #00H, PWD_ON
DPTR

R1

R6

R6,#00H, PWD2

DPTR, #PAGE13
LCDLD

R6, #32H
R7,#39H
PLAY1

PWD

A,RS

@R1,A

R1



MOV R4, #00H

D: DJINZ . R4,$
RET
P 0.143SEC - 36.62 SEC-————-————————————————
DELAY: MOV R3, #00H .
LOOP1: MOV R4,#00H
DJINZ R4,$
DJINZ R3,LOOP1
DJNZ R2,DELAY
RET
DELAY1: MOV R3, #00H
DJINZ R3,$
DJINZ P2,DELAY1
RET
e e PROGRAM ANSWER RECORD-—--————————————————
P e PLAY PROGRAM--———————————————————————

;ADD ISD #1 =39H , #2 =35H , #3 =2DH , #4 =1DH
;R6 = ADD ,R7 = ISD

D PLAY ISD # lo—=—————————————————
PLAY1: MOV A, #3FH ; SET INITIAL PORT
LCALL SET P
MOV A, R6 ; SET ADDRESS. #5
LCALL SET ,ADD
MOV A, #3DH
LCALLs SET P
MOV A, R7
LCALL SET_P
MOV A, #3DH
LCALL SET P
LCALL CK EOM1
RET )?
e et S PLAY 15 MESSAGE-—=—=—=-—m=—=—————————
PLAY2: MOV A, #3FH ;SET INNITIAL FOR PLAY BACK
LCALL SET P
MOV A, R6 ; SET" ADDRESS
)GALL SET_ADD
MOV A, #3DH
LCALL SET P
MOV A,R7
WA T, SET_P
MOV A, #3DH
LCALL SET P
LOALTS CK_EOM2
RET
SET ADD: MOV DPTR, #PORTA4
B MOVX @DPTR, A
RET
SET P: MOV DPTR, #PORTB4
- MOV @DPTR, A
MOV R2,#04H
LEALL DELAY
RET
D ——— SUB PLAYBACK FOR CHK MESSAGE-—————————————
P TODAY: LCALL D READ
h MOV A, #01H
LCALL LCDWI
MOV DPTR, #REC
MOVX A, @DPTR
MOV RG,A

INC DPTR



TODAY :

P_ALL:

P_ALLl:

END_MESG:

PLAY R:

CON11:

MOVX
MOV
INC
INC
MOVX
MOV
MOV
MOV
ADD
MOV
MOV
MOVX
MOV
MOV
MOV
SUBB
CJINE
LCALL
LJMP
MOV
MOV
LCALL
MOV
MOVX
MOV
INC
MOVX
MOV
INC
INC
MOVX
MOV
INC
MOVX
MOV
MOV
LCALL
INC
CINE
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
LJMP
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
MOV
MOVX
ANL

A,@DPTR
R7, A

R7

DPTR

A, @DPTR
R1,A

B,A

A,B

A, #03H
DPL, A
DPH, #00H
A,@DPTR
R1,A

RO, #LABUF
A, QRO
A,R1
A,#00H, END MESG
PIAY R
TODAY

RS, #00H
A, #01H
LCDWI
DPTR, #REC
A, @DPTR
R6,A

DPTR

A, @DPTR
R7,A

R7

DPTR

A, @DPTR
RO, A

DPTR

A, @DPTR
R1,A

B,A
PLAY R

R5
R5,#0FH, P ALLL
DPTR, #PAGE16
LCDLD

R6, #78H
R7, #39H
PLAY1

R2, #0FH
DELAY
MAIN

A, #0CH
LCDWI
R2,#02H
DELAY

A, #01H
LCDWI
R2,#02H
DELAY
R2,#03H
DPH, #00H
DPL, B

RO, #TASCBU
A, GDPTR
A, #0FQH



SWAP A

ORL A, #30H
MoV ero, A
INC RO
MOV A, ¥DPTR
ANL A, #OFH =
ORL A, #30H
MOV @RO,A
INC DPTR
INC RO
DJINZ R2,CON11
MOV R2,#03H
MOV RO, #DASCBU
CON12: MOVX A, @DPTR
ANL A, $0F0OH
SWAP A
ORL A, #30H
MOV GRO, A
INC RO
MOVX A, @DPTR
ANT, A, #0FH
ORL A, #30H
MOV @RO; A
INC DPTR
INC RO
DJNZ R2,CON12
MOV A,P_AT
CJINE A, #01H, PG 15
PG 14: MOV DPTR, #PAGE14
N LCALL LCDLD
SJTMP CO_RON
PG 15: MOV DPTIR, #PAGELS
N LCALL LCDLD
SJIMP CO RON
CO RON: MOV CORON, #3AH
N MOV RO, #0D4H
MOV R1, #TASCBU
LCALL DIS LCD
MOV CORON, #2FH
MOV RO, #094H
MOV R1,#DASCBU
L&ANL DIS_LCD
LCALL PLAY2
MOV A,B
CJINE A, #0AH, CHG1
MOV A, ##5EH
MOV R1,A
MOV B,A
CON 122: CJINE R6, #00H, PLAYERL
B MOV R6, #78H
CJINE R7,#1DH, PLAYER2
MOV R7, ##2DH
RET
CHGL1: SUBB A, #06H
MOV R1,A
MOV B,A
LJIMP CON 122
PLAYERI: MOV A, R6
SUBB A, #1EH
MOV RG,A

RET



PLAYERZ2:

PLAYER3:

RECORD:

CHG:

RECO:

RECO0O:

RECO1:

RECO02:

REC1:

REC R:

REC_NOW:

MOV

MOV
LJIMP
MOV
ADD
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV

R7,#2DH, PLAYER3
R7,35H

R7,#1DH

DPTR, #REC
A, @DPTR
R6,A

DPTR

A, @DPTR
R7,A

DPTR

A, @DPTR
RO,A

DPTR

A, @DPTR
R1,A
R1,#5EH, CHG
R1, #0AH

B, Rl

RECO

A, Rl

A, #06H

R1,A

B, A

DPH, RO

DPL, R1

R2 ,#00H

RO, #THBUF
A, QRO
@DPTR, A

RO

DPTR

R2

R2,#06H, RECOO
R6, #78H, REC1
R6, #00H
R7,#34H, RECO1
R7,#2CH
RECR
R7,#2CH, REC02
R7;#1CH
REC R
R7,#34H
REC R

A, R6

A, #1EH

R6,A

A, #3CH
SET P

A, R6
SET_ADD

A, R7

SET P
R2,#76H
DELAY

A, #3CH
SET P

DPTR, #REC ;0006H
A, R6



MOVX @DPTR, A.
INC DPTR
MOV A, R7
MOVX @DPTR, A
INC DPTR
MOV RO, #00H -
MOV A, RO
MOVX @DPTR, A
INC DPTR
MOV A, B
MOVX @DPTR, A
RET
CK_EOMl: MOV DPTR, #PORTC4
MOVX A, @DPTR
ANL A, #03H
MOV RO,A
CJINE RO,#OlH,CK_EOMl ;02 = EOM2
MOV A, #3FH
LCALL SET P
RET ‘
CK_EOM2: MOV DPTR, # PORTC4
MOVX A, @DPTR
ANL A, #03H
MOV RO, A
CJINE RO,#OZH,CK_EOMZ
MOV A, #3FH
LCALL S P,
RET .
,-************************DATA DISPIAY LCD****************************
PAGE1l: DB " Facilities k.
DB ) | Via telephone 3
DB ! 2003 Y
DB " Telecom.Projct
PAGE2: DB RS IRG cc s canes i N Bt S L TR
DB 4 Ssytem.l. y!
DB " O.K >
DB N <+ - D O 57— Q¢ "
PAGE3: DB YN /A e "
DB " Conversation
DB e\ \Sb Y g e \E ARG - - U
DB L 4
PAGEA4: DB Mo - - S S - - - e
DB % Incoming Call
DB e 22 2t - A oF 4
DB 4 "
PAGES: DB Mo — - - — e - - - ="
DB " Auto Answering
DB "o - - - = = = = = = ===
DB " .
PAGEG6: DB T
DB " Recording
DB " **Mode** "
DB " - - - - - - == == = ="
PAGET7: DB " - - - - - = = = === ="
DB " Coctrol Electric "
DB " **Mode** .
DB e T
PAGES: DB e T T
DB & Play Back "
DB t **Mode** "
DB o mmm s &aasw==="



PAGE1O:

PAGE12:

PAGE13:

PAGEl4:

PAGE15:

PAGELlG:

PAGE1l7:

PAGE18:

PAGE19:

PAGE20:

PAGE21:

PAGE22:

PAGE23:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB

Outgoing Call

Enter Password

Threowsae C o
Try Again....

Message Today

i Message All

\ End of Message

- Telecom. .

Check Message

X 1. Today
X 2. All
U bzt

" **Menu**

u 1. Setmode

" 2. Chk Msg.

" **Menu**

4 3. Bill Mode

" 4. Control Elec
L 5. Exit

" **Set Mode**
" 1. Time-Date

" 2. Password

v 3. Ringing

" Msg.Mode
" 1. Today

" 2. All

" Data Mode

" 1. Total Price
" 2. Detail Price



PAGEZ4:

PAGE25:

PAGE26:

PAGE27:

PAGE28:

PAGE29:

PAGE30:

PAGE31:

PAGE32:

PAGE33:

PAGE34:

PAGE35:

PAGE36:

PAGE37:

ASCITI:

END

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB

Time-Date

**Password**

"Old:

"New:

"Retry:

" Ring Count

"Old:

"New:

R Password

" Wrong

" New Password

v 0.K

"Phone

"Start

"Stop

"Price

"Phone

"Date

"Time

"Price

\{ Oon/Off Elec

L Press * On

o Press # Off
" Number

"Price

& Data Mode

L1 & TGiadim P HE e
W \20 DetaidmPrice
d Choose
" 1.MessageToday

" 2.Message All

31H, 32H, 33H, 4DH
34H, 35H, 36H, 2BH
37H,36H, 39H, 2DH
23H,30H, 2AH, 7FH

Baht

Baht

Baht



4N25, 4N26, 4N27, 4N28
OPTOCOUPLERS

SO00S035 02493 SEPTEMBER 1978 - REVISED MARCH 1983

COMPATIBLE WITH STANDARD TTL INTEGRATED CIRCUITS

® Gallium Arsenide Diode Infrared Source Optically Coupled to a
Silicon N-P-N Phototransistor

High Direct-Current Transfer Ratlo
High-Voltage Electrical Isolation . . . 2.5-kV, 1.8-kV, or 0.5-kV Rating

Plastic Dual-In-Line Package

High-Speed Switching . . . ty = 2 ps, tf = 2 ps Typical

mechanical data

The package consists of a gallium arsenide infrared-emitting diede and an n-p-n silicon phototransistor mounted on
a 6-lead frame encapsulated within an electrically nanconductive plastic compound. The case will withstand soldering
temperature with no deformation and device performance characteristics remain stable when operated in high-humidity
conditions. Unit weight is appraximately 0.52 grams.

v i1

. . -
R NOTES.
ofelol W o ,
T L a Leads are within 0,127 (0.005) radius ol true position
{T P') with maximum material condition and unit
Y N <
L_ ey MR pa 4 4 installed.
; :‘::‘-.o JRERESS b. Pin t identified by Inaex dot.
e e e @ @ G
! seiii . ¢. Tarminal connections:
R ar g

oy g 313070 Ma»

‘ v BPLACES
') [/ =%

Anode tnfrared-emitting
. Cathode diode 14

bostataenae g No internal connection

QU EWUN

D on von i 1}. o1 Gowr |
PR T . —q Emitter
Laiad 1nows | . Collector Phototransistor
sewme  iRREEe e
Furo g sriALES ; 8 0 . Base
¥ ‘-‘.I.| 005
suonoir  les] EAUE

FALLS WITHIN JEDEC MD-001AM DIMENSIONS
ALL LINEAR DIMENSIONS ARE tN MILLIMETERS AND PARENTHETICALLY IN tNCHES

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)

*Peak Input-to-Cutplit Woltage: AN2EP=_ || S -3 ANVETEATEE T - LI TENTAE A € - oo |1 7 m - - +2.5 kV
ARZoYANZY M. AU . 4. JIPYERS Y. Y. & o, 1.5y
AN2BO LY . - RSN . . . U772 . U\ Je - - +0.5 kV
*Collector-Base Voltage ... .. ... ... .... ) L) (P I Yoot N . QOU . . ... . JOV
*Collector-Emitter Voltage (See Note T} ... o i ooi i cnn -, AL N o TN
*Emitter-Collector Voltag@a B . € o -« - - o Vv AN A ) B - {5/ A7 o - - - R . ey 7V
Emitter-Base Voltage . . % Q. . o - ™M -\ \&F . .. ... T \BI) ) oA 7V
*input-Dioce Reverse Voltaghh W . . O &, . . AP L 9 AN ... 0" . Y. 3V
*Input-Diode Continuous Forward Current at (or below) 25°C Free-An Temperature {See Note 2) . ... B0 mA
*Input-Diode Peak Farward Current (ty, = 300 us, duty cycle = 2%) ... ... .. ..o ol 3 A
*Continuous Power Dissipation at (or below) 25°C Free-Air Temperature:
Infrared-Emitting Diode {See Note 31 . ... .. .o L Lh i e 150 mW
Phototransistor (See Note 31 . . . . . . i i e e e 160 mW
Total, intrared-Emitting Diode plus Phototransistor (See Note 4) ..o . oo . 250 mW
*Storage Temperature RBNG8 . . .. ... .. ... ... ouTEETTT T -55°C to 150°C
*Lead Temperature 1,6 mm (1/16 inch) from Case for 10 Seconds . ... ... ... ... ... .. ....... 260°C

*JEDEC registered data. Thrs data sheet contains all applicable JEDEC-registered data in etfect at the time of publication
NOTES: 1. Thua value appliss when the bass-smitter dioda is opsn-—circulated.

2. Derate finsarly to 100°C free-air temperature at the reta of 1.33 mA/°C.

3. Derate linearly to 10®@°C tree-sir temperature at the rate of 2 mW:°C.

4. Dearate lingarly 1o 1D0°C free-air tamparature at the rata of 3.33 mW/°C.

mnucnol DATA decumants contain information " Copyright € 1983, Texas Instruments incorporsted
o of dats. Products conterm to )

n.-emuthn nn-l-nuu”ua Instruments EXAS

stesdard worranty. Prodection

b/l o G bbromsor i rmecie b gl INSTRUMENTS

POST OFFICE BOX 855303 « DALLAS. TEXAS 75285



4N25, 4N26, 4N27, 4N28
OPTOCOUPLERS

slectrical characteristics at 25°C free-air

temperature {unless otherwise noted)

PARAMETER TEST CONDITIONS Abzb, S0 BNET e um?
MIN TYP MAX | MIN TYP MAX
*V(gRICBO Collector-Base Breakdown Voltege |Ig = 100 4A, g = 0.g=0 70 70 \
“ViBRICEQ Collector-Emitter Breakdown Voltagelic = 1TmA, g = 0. I = 0 30 30 v
“ViBR)ECO Emitter-Collector Breakdown Volhtage[lg = 100 yA. lg = O, I = 0 7 7 Vv
‘IR Input Diode Static Reverse Current |[VR ~ 3 V 100 100 | kA
. On-State Collector Current v o e 10 mA 2 5 3 3 A
- -0, = m
Clan {Phototransistor Operation| CE B F
On-S1tate Cotliector Current
I Veg = 1 : =0, lg = 10mMA 20 20 A
Con) {Photodiode Operation) cs OVl F i »
Off-State Coliector Current
M| V., =10v,iIg=0, =0 1 50 1 50| nA
Cioff) {Phototransistor Operation} CE B F
Off-State Collector current
] v =10V, g =0, g =0 o 20 0.1 20| nA
Cloth) {Photodiode Operation) o E f
*VF Input Diode Static Forward Voitage |[Ig = 10 mA 1.25 1.5 1.26 1.5 V
*VCg(san Collector-Emitter Saturation Voltage |Ic = 2 mA,  Ig = 0. I = 50 mA 0.25 0.5 0.25 05| Vv
Vin-out = +2.5 kV for 4N25,
= 1.5 kV for 4N26, aN27. .
[iTe) Input-to-Output Internal resistance =0 g KV f(;: aN28 10!" 10 Qo' 1072 e
See Note B
Cio Input-to-Output Capacitance Vinout = 0. f = 1 MHz, See Note 5 1 1 pF
*JEDEC registered data
NGTE 5: These parameters are measured between both input diode leads shored together and all the phototransistor leads shorad together
switching characteristics at 25°C free-air temperature
PARAMETER TEST CONDITIONS TYP UNIT
ty Rise Time Phototransistor veg = 1OV, g =0, Icipn) = 2 MA, 2
s
i Fall Time Operation R = 100 2, See Test Circuit A of Figure 1 2 #
t Rise Time Photodiode Voo = 10V, I = 0. icion) = 20 pA, 1 s
7 Fall Time Operation Ry = 1 kil See Test Circuit B of higure 1 1 l #
PARAMETER MEASUREMENT INFORMATION
Adjust amplitude of input pulse for:
iCtan) =2 MA (Test Circuit A) or
IGlon) ~ 20 uA (Test Circuit BY
INPUT
47 1
INPUT NPUT
—0 QUTPUT
t {See Note b)
¢ Ry 100 Q —o° OUTPUT

TEST CIRCUIT A
PHOTOTRANSISTOR OPERATION

NOTES »
t,, - 100 s,

VOLTAGE WAVEFORMS

(See Nure o)

TEST CIRCUIT B
PHOTOOIODE OPERATION

The input wavelorrm is supplied by a generator with the following characteristics: Zo4 = 50 2, 1, & 15 Nt duty cycle = 1%,

b, The outlput waveform is mon 10red ON an 0scilloscOPa with the following characteristics 1, < 12 ns, A, > 1 MQ, C,, < 20 pF.

>

FIGURE 1 — SWITCHING TIMES

Texas *5'

INSTRUMENTS

POST OFFICE BOX 655303 - DALLAS, TEXAS 73285




LATA1, LATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS094B - NOVEMBER 1970 — REVISED SEPTEMBER 2000

® Short-Circuit Protection HA741M. .. J PACKAGE
® Offset-Voltage Null Capability LPORIERD
® |large Common-Mode and Differential U
J NC [} 4 14[] NC
Voltage Ranges
. . NC ] 2 13 NC
® No Frequency Compensation Required OFFSET N1 [] 3 12f] NC
® Low Power Consumption IN- ] 4 1 Vee s
® No Latch-Up iN+ [} 5 1ol OUT
© Designed to Be Interchangeable With Vee- [ 6 of] OFFSET N2
Fairchild 1A741 NC [} 7 8] NC
description UAT41M . . . JG PACKAGE
A741C, uA7411 ... D, P, OR PW PACKAGE
The uA741 is a general-purpose operalional (TOP VIEW)
amplifier featuring offset-voltage null capability. )]
The high common-mode input voltage range and OFFSET N1 [} 1 8 \I\/"C
the absence of latch-up make the amplifier ideal N[ 2 7@ Vee-
for voltage-follower applications. The device is N+ [}e s {] OUT i
short-circuit protected and the internal frequency Vee- [N 5 [ OFFSET N2
compensation ensures stability without external
components. A low value potemiomeler may be WA741M . .. U BACKAGE
connected between the offset nult inputs to null (TOP VIEW)
out the offset voltage as shown in Figure 2.
The pA741C is characterized for operation from NC [] 1 ~ 10{] NG
0°C to 70°C. The uA741l is characterized for OFFSET N1 [ 2 9f] NC
operation from —40°C to 85°C.The {A741M is IN=[] 3 all Ve
characterized for operation over the full military IN+{] 4 7{] OUT
temperature range of —-55°C to 125°C. Vee- [ s s|] OFFSET N2
symbol
UA741M ... FK PACKAGE
OFFSET N1 (TOP VIEW)
IN + z
ouT i
IN- ——— o
SETISHSN &)
] Z ONE 22
OFFSET N2 e~y
3,2 12019
NC [14 18} NC
IN-{]5 17 Vees
NC [}6 16| NC
IN+ }]7 15[] OUT
NC {8 1411 NC
! 9 10 11 12 13 0
i ¥ Wi o T |

O Lo oo
25-3222
¢ ;

OFFSET

NC - No internal connection

PRODUCTION DATA information is cumrent as of publication date. Copynght < 2000, Texas Instruments Incorporated

P{od;acts confm{n tgmsgcci(icminns per the terms of Texas In_slrpmlcr:;s l'
lse:ﬂngral:lalr:):?gﬁctcr;,mon processing does not necessanly include TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



uA741, uA741Y
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS094B - NOVEMBER 1970 - REVISED SEPTEMBER 2000

AVAILABLE OPTIONS

PACKAGED DEVICES CHIP
A SMALL CHIP CERAMIC | CERAMIC PLASTIC TSSOP FLAT FORM
OUTLINE CARRIER DiP DIP DiP PW) PACK )
(D) (FK) (J) (JG) (P) (U)
0°C to 70°C HA741CD GAT41CP | nA741CPW HATATY
-40°C to 85°C uA7411D UAT7411P
-55°C to 125°C HA741MFK | uA741MJ | UA741MIG HUAT41MU
The D package is available taped and reeled. Add the suffix R (e.g.. nA741CDR).
schematic
D T Voo
- RS
IN- ~
]\ l r‘/‘ ] ouT
IN+ /‘j | |
| ! <
q :
3 arleTe 4
e
. o—Ppt—o0
<
)
¢
OFFSET N1 ok g !
OFFSET N2 ; ] é
N\ ;
& ‘l. B & Veo-

Component Count

Transistors 22

Resistors M
Diode i
Capacitor 1

‘{’? TeEXAS
INSTRUMENTS
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uA741, nATATY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS094B - NOVEMBER 1970 — REVISED SEPTEMBER 2000

UA741Y chip information

This chip, when properly assembled, displays characteristics similar to the tA741C. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conduclive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

)
Ll

(3)

IN+

(2)
IN- —

OFFSETN1 (1)
OFFSETN2  (5)

(4)
Veo=

llll|llIll!IIII]'III’IIIIIIIIllI[I|l|||lll|lll

45
CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 x 4 MINIMUM
Tgmax = 150°C.
TOLERANCES ARE #10%.
¥ ALL DIMENSIONS ARE IN MILS.
™ 20 s
PP R Tl TR S R A
»

Q’.’ Texas
INSTRUMENTS
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uAT41, uAT4TY
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

SLOS094B - NOVEMBER 1970 - REVISED SEPTEMBER 2000

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

uA741C HA7411 UA741M UNIT

Supply voltage, Vo o+ (see Note 1) 18 22 22 Vv
Supply voltage, Vo - (see Note 1) -18 -22 -22 4
Differential input voltage, V|p (see Note 2) +16 130 t30 v
Input voltage, V| any input (see Notes 1 and 3) =15 15 15 v
Voltage between offset null (either OFFSET N1 or OFFSET N2) and Voo “15 +0.5 +0.5 \Y
Duration of output short circuit (see Note 4) unlimited unlimited unlimited
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range, Ta 0to70 -40to 85 |-55t0125 C
Storage temperature range -65t0 150 | -65t0 150 | -651t0 150 c
Case temperature for 60 seconds FK package 260 Cc
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds | J, JG. or U package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds | D. P, or PW package 260 260 “C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are siress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions™ is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values, unless otherwise noted, are withrespect to the midpoint between Voo and Voow .

2. Differential voltages are at IN+ with respect to IN—.

3. The magnitude of the input voltage must never exceed the magnitude of the supply veltage or 15 V. whichever is less.

4. The output may be shorted to ground or either power suppty. For the ptA74 1M anly, the unlimited duration of the short circuit applies
at (or below) 125°C case temperature or 75°C free-air temperature.

DISSIPATION RATING TABLE

— Tp < 25°C DERATING DERATE T =70°C Ta =85'C TA=125C
POWER RATING  FACTOR ABOVE Ty POWER RATING POWER RATING - POWER RATING

D 500 mW 5.8 mW/°C 64:C 464 MW 377 mW N/A

FK 500 mw 11.0 mW/°C 105°C 500 mw 500 mw 275 mW
J 500 miw 11.0 mW/-C 105°C 500 mw 500 mw 275 mwW

JG 500 mw 8.4 mWirC 90°C 500 mw 500 mw 210 mw
P 500 mw. N/A N/A 500 MW 500 MW N/A

PW 525 miv 4.2mWeC 25°C 336 mw NiA N/A

U 500 MW 5.4 mW/C 57°C 432 mwy 351 mw 135 mw

>

‘k’{’ TEXAS
INSTRUMENTS
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SN54122, SN54123, SN54130, SN54LS122, SN541L5123,
SN74122, SN74123, SN74130, SN74LS122, SN741L.S123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

SDLS043 - DECEMBER 1983 — REVISED MARCH 1988

® D-C Triggered from Active-High or Active- © SN54123, SN54130, SN54LS123 ... J OR W PACKAGE
Low Gated Logic Inputs SN74123, SN74130 ... N PACKAGE
SN74LS8123 ... D OR N PACKAGE
® Retriggerable for Very Long Output Pulses, (TOP VIEW) (SEE NOTES 1 THRU 4)
Up to 100% Duty Cycle
® Overriding Clear Terminates Qutput Pulse 1l Use vVee
- 18002 15[11 Rex/Cext
® 122 and 'LS122 Have Internal Timing 1R 1a]] 1Caxt
Resistors 100 13D 1a
200s 2020
description 5 Cext[: 6 11[J2CLR
These d-c triggered multivibrators feature output pulse- 2Rext/Cextiy? 10 2 2B
duration control by three methods. The basic pulse time GNDE 8 9} J2A
is programmed by selection of extarnal resistance and
capacitance values (see typical application data). The SN54L5122 . . . FK PACKAGE
"122 and 'LS122 have internal timing resistors that allow (TOP VIEW) (SEE NOTES 1 THRU 4)

the circuits to be used with only an external capacitor,
if so desired. Once triggered, the basic pulse duration may
be extended by retriggering the gated low-level-active (A}
or high-level-active (B) inputs, or be reduced by use of
the overriding clear. Figure 1 illustrates pulse control by
retriggering and early clear.

81 NC
The 'LS122 and ’LS123 are provided enough Schmitt NC NC
hysteresis to ensure jitter-free triggering from the B input B2 Cast
with transition rates as slow as 0.1 millivolt per NC NC
nanossecond. CLR NC
The Ripy in nominall 10 kQ for 122 and 'LS122. 9.10.111213
SN54122, SN54LS122 . . . J OR W PACKAGE SN541S123 . . . FK PACKAGE

SN74122 . .. N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4)
SN74LS122 . .. D OR N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4) %
&}
Al 1 !4DVCC . / 5
A2(22 13f] Rext/Cext AT 2 ;—’E
8153 l'ZJNC LT ¥ 30 T
3 o4
_B2ijs VR CY =1, :
CLRCs  10[JNC 1CLR Y 18 [} 1Coxt
= : 1alds 170 1Q
ags 30 Rine Os 16} NC
GND[ 7 sJQ NC NC

2a{]7 15 (] 20
2Cax1 U8 14[] 2CLR

NOGTES: 1. An external timing capacitor may be connected

between Cgyt and Reyt/Coyy (positive). e
2. To use theinternal timing resistor of '122 or 'LS122, % % f\(, ﬁ
connect Ring to V. 9

3. For imprgved pulse duration accuracy and
repeatability, connect an external resistor between
Rext/Ceyy and Vo with Ring open-circuited.

4. To obtain variable pulse durations, connect an external
variable resistance between Riny or Rgyy/Cext and
Vee.

2Rext/Cext [J©

NC - No intemal connection

PRODUCTION DATA information is cumrent as of publication date. .

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessanly include TEXAS
testing of ali parameters. l

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54122, SN54123, SN54130, SN54L5122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74L.5123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

SDLS043 - DECEMBER 1983 — REVISED MARCH 1988

description {(continued)

RETRIGGER PULSE
(See Note)

8 INPUT

ouUTPUT Q |
—_

L .
iz T OQUTPUT WITHOUT RETRIGGER

OUTPUT PULSE CONTROL USING RETRIGGER PULSE

BINPUT
PR

CLEAR
CUTPUT WITHOUT CLEAR

““““““ ™1
QUTPUT Q '
!

QUTPUT PULSE CONTROL USING CLEAR INPUT

NOTE: Retrigger pulses starting before 0.22 Cext tin picofrads} nanoseconds after the initial trigger
pulse will be ignored and the output duration wilt remain unchanged.

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES

‘122, JLS 1 2@ ‘TRSE 30 LS 123
FUNCTION TABLE FUNCTION TABLE
INPUTS QUTPUTS | INPUTS QUTPUTS

CLEAR|Al A2 B1 B2|a & CLEAR] A B Q. o
L N E B8 YN ; - — 3 3
X H H X X Ll‘ HTE ¥ N EY B e
X | ¥ =Ox Nl kit

o % NI L LI
X xfl 1 =8 (\iig~T} . o L
H LA ek N r W -~
H LRXE Hoh [l g & ') Gl W
o x Wl e | el R PNV wes’
H x AW N e
HOolH LW AN u
H s HO R ML
H LOH OH R L T
f: Lox RS L
T X H W L Ghb

See explanation of function tables on page

t These lines of the func ‘onal tables assume that the indi-
cated steady-state conditons at the A ana B inputs have
been set up long enough to complete any pulse started be-
fore the set up.

‘t’? TEXAS
INSTRUMENTS
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

SDLS043 - DECEMBER 1983 — REVISED MARCH 1988

logic diagram (positive logic) logic symbolt

‘122, L8122 122, 'Ls122

{13)
‘ Rext/Cext Al ! =1 &

1 N
ar U w—-—Wv—“‘ﬂ Rint az 2 ‘ {8)
(2) )
A2 r__ﬁ(ﬂ_’ Cext g B3 ~ 9
g1 13 (4) 6) —
B2 —— -

L R .
g 8] ‘ ) 8 & e
— 5
CLR
R 9 s 6 = R RX/
D Rt X

J cx
<9)* m)* (134
R

int Cext Rext/cext
Rint s nominally 10 kQ for ‘122 and 'LS122
logic diagram (positive logic) (each multivibrator) logic symbolT

123, ‘130, 15123 ‘123, 130, 18123

Rext/Coxt A2 IR E mn
A Coxt (2)
18 > (13)
. -——-\ 1Q
S
L 15LR 2! R ~ @ 45
- _l Lok 4 Yo —LITINE ¥
1Rext/Cext -—Qi-)(— RX/CX
A 8L~ e I1,
{10)
28
> ‘ 6 g
SiE (11)! ; - .12 o
2Cext —@l——x--cx
Rext/Coxt ——— e ]Rx/CX

Pin numbers shown are for O, J, N, and W packages. These symbols are in accordance with ANSI/IEEE Std 91-198¢

and IEC Publication 617-12.

Q” TeEXAS
INSTRUMENTS
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Philips Semiconductors

DESCRIPTION

The P89C51RB2/RC2/RDZHxx device contains a non-volatile
16KB/32KB/64KB Flash program memaory that is both parallel
programmable and serial In-System and In-Application
Programmable. In-System Programming (I1SP) allows the user to
download new code while the microcontroller sits in the application.
In-Application Programming (IAP) means that the microcontrolier
fetches new program code and reprograms itself while in the
system. This allows for remote programming over a modem link.

A default serial loader (boot loader) program in ROM allows serial
In-System programming of the Flash memory via the UART without
the need for a loader in the Flash code. For In-Application
Programming, the user program erases and reprograms the Flash
memory by use of standard routines contained in ROM.

This device executes one machine cycle in 6 clock cycles, hence
providing twice the speed of a conventional B0C51. An OTP
configuration bit lets the user select conventional 12 elock timing
if desired.

This device is a Single-Chip 8-Bit Microcontroller manufactured in
advanced CMOS process and is a derivative of the 80C51
microcontroller family. The instruction set is 100% compatible with
the 80C51 instruction set.

The device also has four 8-bit |/O ports, three 16-bit timer/event
counters, a multi-source, four-priority-level, nested interrupt structure,
an enhanced UART and on-chip oscillator and timing circuits.

The added features of the PBIC51RB2/RC2/RD2Hxx makes it a
powerful microcontroller for applications that require pulse width
modulation, high-speed /O and up/down counting capabilities such
as motor control.

2002 May 24

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

Product data

P89C51RB2/P89C51RC2/
P89C51RD2Hxx

FEATURES
® 80C51 Central Processing Unit

® On-chip Flash Program Memory with In-System Programming
(ISP} and In-Application Programming (1AP) capability

® Boot ROM contains low level Flash programming routines for
downloading via the UART

@ Can be programmed by the end-user application (1AP)

® Parallel programming with 87C51 compatible hardware interface
to programmer

® Six clocks per machine cycle operation (standard)

® 12 clocks per machine cycle operation (optional)

® Speed up 1o 20 MHz with 6 clock cycles per machine cycle
(40 MHz equivalent performance); up to 33 MHz with 12 clocks
per machine cycle

8 Fully static operation

® RAM expandable externally to 64 kKbyles
® Four interrupt priority levels

@ Seaven interrupt sources

® Four 8-bit I/O ports

® Full-duplex enhanced UART

—~ Framing error detection
- Automatic address recognition

® Power control modes
—~ Clock can be stopped and resumed
~ ldlemode
~ Power down mode

® Programmable clock out

® Second DPTR register

® Asynchronous port reset

®. | ow EML (inhibit ALE)

& Programmable Counter Array (PCA)
- PWM

~ Capture/compare

853-2349 28312



Philips Semiconductors

Product data

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/
P89C51RD2Hxx

ORDERING INFORMATION

B MEMORY TEMPERATURE OLTAGE FREQUENCY (MHz)
NUMBER FLASH | RAM RANGE (°C) RANGE 6 CLOCK 12 CLOCK bwG#
AND PACKAGE MODE MODE

1| PBIC5TRB2HBA 16kB | 5128 0o +70, PLCC 45-55V 0 to 20 MHz 033 MHz | SOT187-2
2 | PBIC51RB2HBED 16kB | 5128 0to +70, LQFP 45-55V 01020MHz | 0to33MHz | SOT389-1
3 | PBICSIRC2HEP 32k | 5128 0o +70, PDIP 45-55V 0t020MHz | 0t033MHz | SOT129-1
4 | PBIC5TIRC2HBA 32kB | 5128 Oto +70, PLCC 45-55V 01020 MHz | 0Otc33MHz | SOT187-2
5 | P83CSIRC2HFA 32kB | 512B | —40to +85, PLCC | 4.75-525V | 0t020MHz | 01033MHz | SOT187-2
6 | PBICSIRC2HBBD 32kB | 5128 0to +70, LQFP 4555V 01020 MHz | 0t 33MHz | SOT389-1
7 | PBICSIRC2HFBD 32kB | 512B | -401t0+85 LQFP | 475525V | 01020MHz | Ot033MHz | SOT389-1
8 | PBIC5TRD2HBP 64KB | 1kB 0to +70, PDIP 4555V 01020MHz | 0t033MHz | SOT129-1
PBIC51RDZHBA B4KB | 1kB 016 +70, PLCC 4555V 0t020 MHz | Oto33MHz | SOT187-2

10 | PBIC51RDZHBBD 64kB | 1kB 010 +70, LQFP 4555V 01020 MHz | 01033MHz | SOT389-1

2002 May 24 2



Philips Semiconductors Product data

80C51 8-bit Flash microcontroller family P89C51RB2/P89C51RC2/
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM P89C51RD2Hxx

BLOCK DIAGRAM

PO.O-PO.7 P2G-P27
AAdbAadaa AAAdd A
SSRGS SRS K G 1 & WSSOI, 0413 1 BT ¥ T———————
; S XIER AL JIX LYY —I
PORT 0 PORT 2 |
| DRIVERS DRIVERS |
| 7 i
Vgt W ﬁ ‘ﬁ“ {
| RAM ADDR ] PORT 0 PORT 2 |
— REGISTER RAM LATCH LATCH |
1 { i il |
| |
| i : : |
| @ @ | ‘ |
| |
B I -
; REGISTER ACC I p?,»éﬁ%& ;
! X ; ‘ PROGRAM A l
| AbDRESS K—— |
l T™MPR TR REGISTER |
| T |
| | =
Vg ‘ B % I
| \ b ” <“:__:> BUFFER i
: SFR: :
| TIMERS oc |
PSW N INCRE-
| 4 R MENTER = |
: { /T s 16 |
|
PROGRAM
; ‘ COUNTER K |
|
PSERi~t— EL ! A |
ae=h e é - % & 7 L) beirs |an |
L
— cchND 23 V| MULTIPLE !
RST ok '
z -
[ l PD PORT 1 PORT 3 !
| ! LATCH LATCH !
| o :
I OSCILLATOR : <b |
[ PORT 1 1 PORT 3
| DRIVERS iy’ DRIVERS }
XTAL1 XTALY IXZEERR TS XY R TR T o
YTYYYYLY v " \B7 a8
P1O=F17 p30-par
S
T SUp 1055
Y
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Philips Semiconductors Product data

80C51 8-bit Flash microcontroller family P89C51RB2/P89C51RC2/
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM P89C51RD2Hxx

LOGIC SYMBOL Plastic Leaded Chip Carrier

Y 6 1 a0
Vee o Vss
XTAL1 < > <P 2 29
)' ° »| L < > £
¥ > o " ADDRESS AND
—_— R i R
o2 < » Z< » DATABUS B8
< > O
* )I L <« > « >
XTAL2 <« » < » 17 54
= < > gt T2 e
i < T2EX
RST - »f B = 18 28
EAN G > SN 1 f
PSEN « U Pin  Function Pin  Function Pin  Function
w ALEPROGC » <« > 1NICT 16 P3.4/T0 31 PLTIAIS
Tie < » 2 PTOER 17 P3SIT 32 PSEN
Q) RD- > > < > = TR L ER 18 P3BWR 33 ALE/PROG
g TxD« > Sl > 4 PIZEC 19 PITIRD 34 NCT
S5{NTO b i Ny 5. Pl 200 XTAL2 35 EA/Vaes
INTT - > < » v i i i . = 2
Zoto- > &0 e <.» & . ADDRESS BUS 6/ /Pya/CEX 21 XTAL1 % PO7IAD?
20 S . o’ rd 7/ P15ICEX2 22 /R 37 P0.8/ADE
= T P g v 8. PLEICEX3 23 Nig 38 POSIADS
9 an« » ind > G PILACEXA 24 P2.OIAB 39 P0.4/ADS
S RD > 10 RST 25 P2.1AQ 40 PO.3/AD3
& 3 . Sl
SUO 1302 1t | RP3IORXD 26 P22AI0 ~L PO ::A‘;u
2 b NG o7 42 PO.1/ADY
13 ~P3 1/T&D RE = 2 43 PO.O/ADD
14 P32INTO 29 P25/A13 44 Ve
15 P3NT 30 R2BIAYS
PINNING * NO INTERNAL CONNECTION SU00023
Plastic Dual In-Line Package
—~ Plastic Quad Flat Pack
T2/P1 OE LE Veo
a4 34
T2EXP11[2] EQJ PO.O/ADO ! :
i
ecyp1 2[3] 38] PO1AD1 .
1 3 38
cexori3[3] 37] Po.2/aD2
cexiipia[s] 138] P0.31ADS
CEX2/P15[6 | 35 PO.A/ADS
CEX3/P16] 7] 34} PO.S/ADS /) 123
cexapt 78] E PO.6/ADG
rsT[9] 132) POiADT 12 22
RxD/P3 UE DUAL E EANM, Pin  Function Pin - Function Pin  Function
IN-LINE i PISICEX? AY Vod 31 PO.6/ADE
xOP3 1[11]  PACKAGE 150 ALE/PROG 2 P1GIEEX3 17 MIC: 32 P0.5/ADS
: 3 Pi7/CEXd 134 PZO/AB 33 PO4/AD4
iNTo/P3.2{12 129] Psen 4 RSt 15 _P2.1A9 34 P0O.3/AD3
AT _ 5 P3ORxD 20 P2.2A10 35 PO.2/AD2
INT1/P 28] P2.7iA15 ;
SR | Pas 6  NC 21 P23AN 36 P0.1/AD1
To/P3.4[1a [27] P2eiata 777P3 1/ TAD 22 P2aia1z 37 PO.C/ADO
- 8 PR 2/INTO P2.5/A13 38 Vee
T1/P3.5]15 Z} P2.5/A13 g  P33INTI P2 6/AT4 33 NICT
— 10 25 P27A1S 40 PLO/T2
WRIP3 GE 25] P2 4/A12 1 56 PSEN 41 P1.1/T2EX
o 5 PROG a2 PLZEC
RA/P2 (5] 52 2/A11 P3.6AVR ot ALEPROG 1]
RerE3-7{ 1 | 24) P2 At P31 7/RD 28 43 P1.3/CEXO
xraLz [1a) 23] Po2iate 14 XTAL2 29 44 P1LA/CEX1
> o 15 XTALY 30
x7aLt f19) 122] P2 1ia9
- " NO INTERNAL CONNECTION Sugiioe
Vs @ 21} P2 oA
Staon2
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Philips Semiconductors Product data

80C51 8-bit Flash microcontroller family P89C51RB2/P89C51RC2/
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM P89C51RD2Hxx

PIN DESCRIPTIONS

PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFP
Vgs 20 22 16 ! Ground: 0V reference.
Vee 40 44 38 | Power Supply: This is the power supply voltage for normal, idle, and power-down
operation.
P0.0-0.7 39-32 43-36 37-30 /0 | Port 0: Port 0 is an apen-drain, bidirectional IO port. Port O pins that have 1s

written to them float and can be used as high-impedance inputs. Port 0 is aiso the
multiplexed low-order address and data bus during accesses to external program
and data memory. In this application, it uses strong internal pull-ups when emitting 1s

P1.0-P1.7 1-8 2-9 40-44 11O Port 1: Port 1 is an 8-bit bidirectional /O port with internal pull-ups on all pins.

1-3 Port 1 pins that have 1s written to them are pulled high by the internal pull-ups and
can be used as inputs. Asinputs, port 1 pins that are externally pulled low will
source current because of the internal pull-ups. (See DC Electrical Characteristics:
ho)-

Alternate functions for PB9C51RB2/RC2/RD2Hxx Port 1 include:
1 2 40 1O T2(P1.0): Timer/Counter 2 external count inputiClockout (see Programmable
Clock-Qut)
2 3 41 1 T2EX (P1.1): Timer/Counter 2 Reload/Capture/Direction Control
3 4 42 | ECI(P1.2): External Clock {nput to the PCA
4 5 43 [/{®] CEX0 (P1.3): Capture/Compare External iQ for PCA module 0
5 6 44 o CEX1 (P1.4): Capture/Compare External |/O for PCA module 1
6 7 1 /{e} CEX2 (P1.5): Capture/Compare External /O for PCA module 2
7 8 4 /o] CEX3({P1.6): Capture/Compare External /O for PCA moduie 3
8 9 3 G CEX4 (P1.7): Capture/Compare External /O for PCA module 4

P2.0-P2.7 21-28 24-31 18--25 1o Port 2: Port 2 is an 8-bit bidirectionat IO port with internal pull-ups. Port 2 pins that
have 1s written to them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, port 2 pins that are externally being pulled low will source current
because of the internal pull-ups. (See DC Electrical Characteristics: Iy ). Port 2
emits the high-order address byte during fetches from exteinal program memory
and during accesses to external data memory that use 16-bit addresses (MOVX
@DPTR). In this application, it uses strong internal pull-ups when emitting 1s.
During accesses to external data memeory that use 8-bit addresses (MOV @Ri),

port 2 emits the contents of the P2 special function register.

P2.7 must be a “I" to program-and erase the device.

P3.0-P3.7 10-17 A 5, 7-13 110 Port 3: Port 3/is an 8-bit bidirectional I/0 port with internal pull-ups. Port 3 pins that
13=19 have 1swritten to them are pulled high by the internal puil-ups and can be used as
inputs. As inputs, port 3 pins that are externally being pulled low will source current
because of the pull-ups. (See DC Electrical Characteristics: I, ). Port 3 also serves
the special features of the PBICS51RB2/RC2/RD2Hxx, as listed below:

10 11 5 ! RxD (P3.0): Serial input port
" 13 7 (&) TxD (P3.1): Serial output port
12 14 8 i INTO (P3.2): Exiernal interrupt
13 15 g t INT1 (P3.3): External interrupt
14 16 10 ! T0 (P3.4): Timer O external input
15 7 " 1 T1 (P3.5): Timer 1 external input
16 18 12 O WR (P3.6): External data memory write strobe
1 19 13 O RD (P3.7): External data memory read strobe
RST 9 10 4 ! Reset: A high on this pin for two machine cycles while the oscillator is running,

> resets the device. An internal resistor to Vgg permits a power-on reset using only
an external capacitor to Vee.

ALE 30 33

N
~1
Q

Address Latch Enable: Output pulse for latching the low byte of the address
during an access to external memory. In normal operation, ALE is emitted twice
every machine cycle, and can be used for external timing or clocking. Note that one
ALE pulse is skipped during each access to external data memory. ALE can be
disabled by setting SFR auxiliary.0. With this bit set, ALE wili be active only during a
MOV X instruction.
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Philips Semiconductors Product data

80C51 8-bit Flash microcontroller family P89C51RB2/P89C51RC2/

16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM P89C51RD2Hxx
PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFP
PSEN 29 32 26 6} Program Store Enable: The read strobe to external program memory. When

executing code from the external program memory, PSEN is activated twice each
machine cycle, except that two PSEN activations are skipped during each access
to external data memory. PSEN is not activated during fetches from internal
program memory.

EANpp 31 35 29 i External Access Enable/Programming Supply Voltage: EA must be externally
held low to enable the device to fetch code from external program memory
locations. If EA is held high, the device executes from internal program memory.
The value on the EA pin is latched when RST is released and any subsequent

p
changes have no effect. This pin also receives the programming supply voltage
(Vpp) during Flash programming.

XTAL1 19 21 15 1 Crystal 1: Input to the inverting oscillator amplifier and input to the internal clock
generator circuits.
XTAL2 18 20 14 O Crystal 2: Qutput from the inverting oscillator amplifier.
NOTE:

To avoid "latch-up” effect at power-on, the voltage on any pin (other than Vpp) must not be higher than Ve + 0.5 V or less than Vgg - 0.5 V.
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Philips Semiconductors

Product data

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/
P89C51RD2Hxx

SPECIAL FUNCTION REGISTERS

— DESCRIPTION DIRECT BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION RESET
ADDRESS MSB LSB VALUE
ACC* Accumulator EOH E7 E6 ES E4 E3 E2 E1 E£0 O0H
AUXR# Auxiliary 8EH - - - - - EXTRAM AO xxxxxx008
AUXR1# Auxiliary 1 A2H - - ENBOOT - GF2 0 - DPS xxxxxxx0B
B* B register FOH F7 F6 F5 F4 F3 F2 F1 FO O0H
CCAPOH# | Module 0 Capture High FAH XXXXXXXXB
CCAP1H# | Module 1 Capture High FBH XXXXXXXXB
CCAP2H# | Modute 2 Capture High FCH XXXXXXXXB
CCAP3H# | Module 3 Capture High FDH XXXXXXXXB
CCAP4H# | Module 4 Capture High FEH XXXXXXXXEB
CCAPOL# | Module 0 Capture Low EAH xxxxxxxxB
CCAP1L# | Module 1 Capture Low EBH XXXXXXXXB
CCAP2L# | Module 2 Caplure Low ECH XXXXXXXXB
CCAP3L# Aodute 3 Capture Low EDH XXXXXXXXB
CCAP4L# | Module 4 Capture Low EEH XXXXXXXXB
CCAPMO# { Module 0 Mode DAH ECOM CAPP | CAPN MAT T0G PWM ECCF x0000000B
CCAPM1# | Module 1 Mede DBH - ECOM | CAPP | CAPN VAT TOG PWM ECCF x00000008
CCAPM2# | Module 2 Mode DCH - ECOM | CAPP | CAPN MAT TOG PWM ECCF | x0000000B
CCAPM3# | Module 3 Mode DDH - ECOM CAPP | CAPN MAT TOG PWM BCCF x0000000B
CCAPM4# | Module 4 Mode DEH - ECOM CAPP | CAPN MAT TOG PWM - QCF x00000008
DF DE DD LI DB DA D9 D8
CCON# | PCA Counter Contral D8H crF \Jocr” /T 790 ] ccraficers T oera ]l corl ] cero | ooxoooo0s
CH# PCA Counter High FOH O0H
CL# PCA Counter Low EOH 00H
CMOD# | PCA Counter Mode DIH eoL fwote J - O =T o - ] ePs1 ] ORso~| ECE | 00xxx0008
DPTR: Data Pointer (2 bytes)
DPH Data Pointer High 83H 00H
DPL Data Pointer Law 82H 0O0H
AF AE AD AC AB AA A9 A8
e Interrupt Enable 0 AGH En  [vec [oet2 | ess JEmt ([ exi | ero | Exo | ooH
BrF BE BD BC BB BA B9 B8
=B Interrupt Priority BSH —[eec Joprz [ ps ] pii | pxi] P10 | Pxo | xo00000008
B7 B6 B3 B4 B3 B2 B1 BO
PH# Interrupt Pricrity High B7H | PrCH | PT2H | PsH [ prin | Pxan ] Pron | PxoH | x00000008
87 86 85 84 83 82 81 80
PO Port 0 80H Ap7 |-ADs | AD5 | AD4_JoAD3| aD2 | AD1 | ADO | FFH
97 96 95 94 93 92 91 30
P1* Port 1 ooH | Cexa | Cex3 | cex2 [cEx1 | cExo | ECI | T2EX | T2 | FFH
A7 AB A5 Ad A3 A2 A1l AQ
P2 Port 2 roe [ aDis [ apta [ ap13 [ ap12 | aD11 [aD1o | AD9 | ADs | FFH
1Y B7 B6 B5 B4 B3 B2 B1 BO
p3’ Port 3 BOH o | wr | 11 [ ro [ wTi [wio ] o [ R |FFH
PCON#! | Power Control a7 [ smop1 [ smono | [ por | or1 [T oro | Po | oo | ooxxxoooB
* SFRs are bit addressable.
# SFRs are modified from or added to the 80C51 SFRs.
Reserved bits.
1. Reset value depends on reset source
7
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Philips Semiconductors

Product data

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/
P89C51RD2Hxx

SPECIAL FUNCTION REGISTERS (CONTINUED)

- — DIRECT BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION RESET
¥ ADDRESS | msg LsB | VALUE
D7 D6 D5 D4 D3 D2 DA DO
pSW* Program Status Word DOH cv [ ac T Fo Jrst [ rso [ ov [ F1 | P Jooooocoos
RCAP2H# | Timer 2 Capture High CBH 00H
RCAP2L# Timer 2 Capture Low CAH 00H
SADDR# | Slave Address A9H 00H
SADEN# | Slave Address Mask BI9H 00H
SBUF Serial Data Buffer 99H XXXXXXXXB
oF 9E 9D aC 9B 9A 99 98
SCON* | Serial Control 98H fsmore [ smi [ sm2 Jren [ 188 [wmes | 1 | R oo
SP Stack Pointer 81H 07H
8F 8E 8D 8C 8B 8A 89 88
TCON* | Timer Control 88H e [CTRi [ TFo) [rRe T e Jama | g0 1m0 | oo
CF CR cD cC c8 CA C9 Cc8
T2CON~ Timer 2 Control C8H TF2 EXF2 RCLK TCLK | EXEN2 TR2 C/T2 | CPR/RL2 | OOH
T2MOD# | Timer 2 Mode Control C9H - - - - - - T20E DCEN | xxxxxxC0B
THO Timer High 0 8CH 00H
TH1 Timer High 1 8DH 00H
TH2# Timer High 2 CDH 00H
TLO Timer Low O 8AH 00H
TLA Timer Low 1 8BH 00H
TL2# Timer Low 2 CCH |, 00H
TMOD Timer Mode 89H GATE CiT M1 MO GATE C/iT M1 MO 00H
WDTRST | Watchdog Timer Reset ABH
* SFRs are bit addressable.
# SFRs are modified from or added to the 80C51 SFRs.
- Reserved bits.
OSCILLATOR CHARACTERISTICS RESET

XTAL1 and XTAL2 are the input and output, respectively, of an
inverting amplifier. The pins can be configured for use as an
on-chip osciilator.

To drive the device from an external clock source, XTAL1 should be
driven while XTALZ2 is left unconnected. Minimum and maximum
high and low times specified in the data sheet must be observed.

This device is configured at the factory to operate using 6 clock
periods per machine cycle, referred to in this datasheet as "6 clock
mode”. (This yields performance equivalent to twice that of standard
80C51 family devices). It may be optionally configured on
commercially-available EPROM programming equipment to operate
at 12 clocks per machine cycle, referred to in this datasheet as

“12 clock mode”. Once 12 clock mode has been configured, it
cannat be changed back to 6 clock mode.

2002 May 24

A reset is accomplished by holding the RST pin high for at least two
machine cycles (12 oscillator periods in 6 clock mode, or 24 oscillator
periods in 12 clock mode), while the osgiilator is running. To ensure a
good power-onreset, the RST pin must be high long enou *h to allow
the oscillator time to start up (normally a few milliseconds) plus two
machine cycles. At power-on, the voltage on Ve and RST must
come up at the same time for a proper start-up. Ports 1, 2, and 3 will
asynchronously be driven to their reset condition when a voltage
above V)4 (min.) is applied to RESET.

The value on the EA pin is latched when RST is deasserted and has
no further effect.



&National Semiconductor

February 1995

LM567/LM567C Tone Decoder

General Description

The LM567 and LM567C are general purpose tone decod-
ers designed to provide a saturated transistor switch to
ground when an input signal is present within the passband.
The circuit consists of an | and Q detector driven by a volt-
age controlled oscillator which determines the center fre-
quency of the decoder. External components are used to
independently set center frequency, bandwidth and output
delay.

Features

B 20 to 1 frequency range with an external resistor

B Logic compatible output with 100 mA current sinking
capability

B Bandwidth adjustable from 0 to 14%

B High rejection of out of band signals and noise

B Immunity to false signals

B Highly stable center frequency

® Center frequency adjustable from 0.01 Hz to 500 kHz

Applications

® Touch tone decoding

B Precision oscillator

B Frequency monitoring and control
Wide band FSK demodulation
Ultrasonic controls

Carrier current remote controls
Communications paging decoders

Connection Diagrams

Metal Can Package

DUTPUT
UTPUT
FILTER Eyp
LoOP TIMING
FILTER CAPACITOR

TIMING
RESISTOR

TL/H/6975-1

Top View

Order Number LM567H or LM567CH
See NS Package Number H08C

>

Dual-In-Line and Small Outline Packages

; 3
OFI.IJIT;E'; \ oM » L— OUTPUT
Loop _2 &
FILTER ) ﬂ AR
5 5
INPUT J! J:’E‘&‘Q«' — APACTOR
» a | 5 _ Timing
RESISTOR

TL/H/6975-2
Top View
Order Number LM567CM
See NS Package Number MOSA

Order Number LM567CN
See NS Package Number NOSE

©1995 National Semiconductor Corporation

TL/H/8975
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Absolute Maximum Ratings

if Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage Pin

Power Dissipation (Note 1)
Vs

V3

V3

Storage Temperature Range

Operating Temperature Range
LM567H
LM567CH, LM567CM, LM567CN

Soldering Information
Dual-In-Line Package

Soldering (10 sec.) 260°C
oV Small Outline Package
Vapor Phase (60 sec.) 215°C
1COmIY Infrared (15 sec.) 220°C
12V See AN-450 “'Surface Mounting Methods and Their Effect
=10V on Product Reliability”” for other methods of soldering sur-
V4 + 05V face mount devices.

—65°C to +150°C

—55°Cto +125°C

0°Cto +70°C

Electrical Characteristics Ac Test Circuit, Ty = 25°C, v+ = 5v

Parameters Conditions Liio67 LM567C/LMS67CM Units
Min Typ Max | Min Typ Max
Power Supply Voltage Range 4.75 5.0 9.0 | 475 5.0 9.0 \
Power Supply Current R = 20k
Quiescent i p 7 P mA
Power Supply Current Ry = 20k
Activated 11 13 12 15 mA
Input Resistance 18 20 15 20 ke
Smallest Detectable Input Voltage I = 100mA, fi = fy 20 25 20 25 mVrms
Largest No Output Input Voltage Ic = 100 mA, fi = fo 10 15 10 15 mVrms
Largest Simultaneous Outband Signal to 6 6 dB
Inband Signal Ratio
Minimum Input Signal to Wideband By = 140 kHz
" : 6 al dB
Noise Ratio
Largest Detection Bandwidth 12 14 16 10 14 18 % of fo
Largest Detection Bandwidth Skew 1 2 2 % of fo
Largest Detection Bandwidth Variation with +01 01 %/°C
Temperature
Largest Detection Bandwidth Variation with | 4.75 — 6.75V -
Supply Voltage puay | +2 “hal #B %V
Highest Center Frequency 100 500 100 500 kHz
Center Frequency Stability (4.75-5.75V) 0<TaA<70 35 + 60 35 +60 ppm/°C
=SIRN A 125 35 + 140 35 + 140 ppm/°C
Center Frequency Shift with Supply Voltage | 4.75V — 6.75V 0.5 1.0 0.4 20 % IN
4.75V — 9V 2.0 2.0 % /N
Fastest ON-OFF Cycling Rate fo/20 fo/20
Output Leakage Current Vg = 15V 0.01 25 0.01 25 A
Output Saturation Voltage g = 25mV,lg = 30 mA 0.2 0.4 0.2 0.4 v
6 = 25mV, lg = 100 mA 0.6 1.0 0.6 1.0
Output Fall Time 30 30 ns
Output Rise Time 150 150 l ns

Note 1: The maximum junction temperature of the LM567 and LM567C is 150°C. For operating at elevated temperatures, devices in the TO-5 package must be
derated based on a thermal resistance of 150°C/W, junction to ambient or 45°C/W, junction to case. For tha DIP the device must be derated based on a thermal
resistance of 110°C/W, junction to ambient. For the Small Outline package, the device must be derated based on a thermal resistance of 160°C/W, junction to

ambient.

Note 2: Refer to RET S567X drawing for specifications of military LM567H version.




SN54L.S373, SN54LS374, SN545373, SN54S374,
SN74LS373, SN74LS374, SN74S373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

SDLS165A — OCTOBER 1975 — REVISED FEBRUARY 2002

® Choice of Eight Latches or Eight D-Type SN54LS373, SN54LS374, SN54S373,
Flip-Flops in a Single Package SN545374 ... J OR W PACKAGE
SN74LS373, SN74LS374,
® 3-State Bus-Driving Outputs SN74S374 ... DW, N, OR NS PACKAGE
® Full Parallel Access for Loading SN74S373. .. DW OR N PACKAGE
@ Buffered Control Inputs (FOP VIEW)
® Clock-Enable Input Has Hysteresis to oc |1 s 20{] Vee
Improve Noise Rejection (’S373 and ’S374) 1Q[] 2 19[] 8Q
® P-N-P Inputs Reduce DC Loading on Data 1DE 3 18(] 8D
Lines (’S373 and ’S374) 2D |4 17]] 7D
2Q(] 5 16[] 7Q
description 3Qfl s 15[] 6Q
, , 3D[}7 14]] 6D
The'se 8-bit rgglsters fegtgre ??-state outputs 4D [l 8 13[] 5D
designed ‘specmcally _for driving highly capacitive 4qf] o 12[] 5Q
or relatively low-impedance Ioads. The GND [] 10 1] ct
high-impedance  3-state  and  increased
high-logic-level drive provide these registers with T Cfor’LS873and 'S373; CLK for LS374 and'S374.

the capability of being connected directly to and
driving the bus lines in a bus-organized system
without need for interface or pullup components.

SN54LS373, SN54L.S374, SN54S373,
SN54S374 ... FK PACKAGE

These devices are particularly attractive for (TORRY
implementing buffer registers, /0O ports, =) O|8 >8 g
bidirectional bus drivers, and working registers. P
The eight latches of the 'LS373 and 'S373 are 2D ]43 e 1918[ 8D
transparent D-type latches, meaning that while 2Q 15 170} 7D
the enable (C or CLK) input is high, the Q outputs 3Q []s 16[] 7@
follow the data (D) inputs. When C or CLK is taken 3 7 15[] 6Q
low, the output is latched at the level of the data 4D [J & 14[: 6D
that was set up. 9 10 11 12 13

i I o I o o o |
The eight flip-flops of the 'LS374 and 'S374 are g o+, aga
edge-triggered D-type flip-flops. On the positive = 5 b |
transition of the clock, the Q outputs are setto the 1 G for’LS373and 'S373; CLK for LS374 and 'S374.

logic states that were set up at the D inputs.

Schmitt-trigger buffered inputs at the enable/clock lines of the 'S373 and 'S374 devices simplify system design
as ac and dc noise rejection is improved by typically 400 mV due to the input hysteresis. A buffered
output-control (OC) input can be used to place the eight outputs in either a normal logic state (high or low logic
levels) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines
significantly.

OC does not affect the internal operation of the latches or flip-flops. That is, the old data can be retained or new
data can be entered, even while the outputs are off.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA Information Is current as of publication date. " Copyright © 2002, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments % T On products compliant to MIL-PRF-38535, all parameters are tested

testing of all para';\'eta's. ing does not dly Include unless otherwise noted. On all other products, production
INSTRUMENTS

processing does not necessarily include testing of all parameters.
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




SN54LS373, SN54L.S374, SN54S373, SN54S374,
SN74LS373, SN74LS374, SN74S373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

SDLS165A — OCTOBER 1975 — REVISED FEBRUARY 2002

ORDERING INFORMATION

ORDERABLE TOP-SIDE
Ta PACKAGET PART NUMBER MARKING
Tube SN74LS373N SN74LS373N
PDIF—N Tube SN74LS374N SN74LS374N
Tube SN74S373N SN74S373N
Tube SN74S374N SN74S374N
Tube SN74LS373DW
LS373
Tape and reel SN74LS373DWR
Tube SN74LS374DW
LS374
0°C to 70°C Tape and reel SN74LS374DWR
SOIC - DW
Tube SN74S373DW
8373
Tape and reel SN74S373DWR
Tube SN74S374DW
S374
Tape and reel SN74S374DWR
Tape and reel SN74LS373NSR 7418373
SOP - NS Tape and reel SN74LS374NSR 74L.S374
Tape and reel SN74S374NSR 748374
Tube SN54L.S373J SN54LS373J
Tube SNJ54LS373J SNJ54LS373J
Tube SN54LS374J SN54LS374J
Aol Tube SNJ54L.S374J SNJ54L.8374J
Tube SN54S373J SN5483734
Tube SNJ54S373J SNJ54S373J
Tube SN548374J SN54S374J
—55°C to 125°C Tube SNJ545374J SNJ548374J
Tube SNJ54LS373W SNJ54LS373W
CFP-W Tube SNJ54LS374W SNJ54LS374W
Tube SNJ54S374W SNJ54S374W
Tube SNJ54LS373FK SNJ54LS373FK
Tube SNJ54LS374FK SNJ54L8374FK
LCCC-FK
Tube SNJ54S373FK SNJ54S373FK
Tube SNJ54S374FK SNJ54S374FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidelines are available at www.ti.com/sc/package.

“5‘ TEXAS
INSTRUMENTS
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SN54LS373, SN54LS374, SN54S373, SN545374,
SN74LS373, SN74LS374, SN74S373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND EDGE-TRIGGERED FLIP-FLOPS

SDLS165A — OCTOBER 1975 — REVISED FEBRUARY 2002

Function Tables

L8373, ’S373

(each latch)
INPUTS OUTPUT
oc ¢ D Q
L H H H
L H L L
L L X Qo
H X X z
'LS374,’S374
(each latch)
INPUTS OUTPUT
OC CLK D Q
L T H H
L T L L
B L X Qo
H X X z

"-” TEXAS
INSTRUMENTS
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HM62256B Series

32,768-word x 8-bit High Speed CMOS Static RAM

HITACHI

ADE-203-135D (Z)
Rev. 4.0
Nov. 29, 1995

Description

The Hitachi HM62256B is a CMOS static RAM organized 32-kword x 8-bit. It realizes higher
performance and low power consumption by employing 0.8 um Hi-CMOS process technology. The
device, packaged in 8 X 14 mm TSOP, 8 X 13.4 mm TSOP with thickness of 1.2 mm, 450-mil SOP (foot
print pitch width), 600-mil plastic DIP, or 300-mil plastic DIP, is available for high density mounting. It
offers low power standby power dissipation; therefore, it is suitable for battery back-up systems.

Features

» High speed
Fast access time: 45/55/70/85 ns (max)
*  Low power
Standby: 1.0 uW (typ)
Operation: 25 mW (typ) (f= 1 MHz)
» Single 5V supply
« Completely static memory
No clock or timing strobe required
+ Equal access and cycle times
+ Common data input and output
Three state output
e Directly TTL compatible
All inputs and outputs
» Capability of battery back up operation



HM62256B Series

Ordering Information

Package

600-mil 28-pin plastic DIP (DP-28)

300-mil 28-pin plastic DIP (DP-28NA)

450-mil 28-pin plastic SOP (FP-28DA)

8 mm x 14 mm 32-pin TSOP (TFP-32DA)

Type No. Access Time
HM62256BLP-7 70 ns
HM62256BLP-7SL 70 ns
HM62256BLSP-7 70 ns
HM62256BLSP-7SL 70 ns
HM62256BLFP-7T 70 ns
HM62256BLFP-4SLT"  45ns
HM62256BLFP-5SLT 55ns
HM62256BLFP-7SLT 70 ns
HM62256BLFP-7ULT 70 ns
HM62256BLT-8 85 ns
HM62256BLT-7SL 70 ns
HM62256BLTM-8 85ns
HM62256BLTM-4SL" 45 ns
HM62256BLTM-5SL 55 ns
HM62256BLTM-7SL 70 ns
HM62256BLTM-7UL 70 ns

8 mm x 13.4 mm 28-pin TSOP (TFP-28DA)

Note: 1. Under development

HITACHI
2



HM62256B Series

Pin Arrangement

HM62256BLP/BLFP/BLSP Series HM62256BLT Series
\_/ OE
1 28 ]V, OE 4 1 32 3 A10
At4 ] :'LC A1 2 O 31 [ CS
A12[ ]2 27 _JWE NC O 3 30 3 NC
3 A3 ] 4 29 [ 1/07
A7 [ I A 58 £ 1/06
A6 [|4 25| ] A8 Al3 ) 6 57 53105
WE 7 26 [ 1/04
As []5 24| ] A9 Vec £ 8 25 [ 1/03
A4 [ |6 23 JA11 Ald T g 24 [ Vss
= A12 T 10 23 [ /02
A3 L7 2[ JOE "= 11 22 =3 1/01
A2 [ ]8 21 ] At0 QG — 12 21 = 1/00
o 5 T 13 20 3 A0
a1 L9 200168 Nee 13 19 B NC
Ao []10 19 Jwor A4 1 15 18 =1 A1
yoo[ |11 18 [ 7] nos. 3. 16 ir a2
o112 17 [_] vos {Topiew)
'/OZE 13 16 % 1/04 HM62256BLTM Series
Veg [ 14 15 1703 Wy -
NI 22 21 g AC%O
. A1 T 23 20
y o iew) A9 T 24 79 B2 o7
A8 = 25 18 [ 1106
A13 T 26 17 = 105
WE T 27 16~ (3 1104
Vet E] <28 15 1 1103
AT 10 s o ) 9N
A2 .2 13. 3 1102
a5 12,1 1101
A [ s 11 |53 o0
A5 55 10 £ A0
A T 6 9 [ A1
U0, JREERCAEE 8 — A2

(Top View)

Pin Description

Symbol Function

AO0 - A14 Address

/00 - 1/07 Input/output
[ Chip select
WE Write enable
OE Output enable
NC No connection
Ve Power supply
Ve * Ground

HITACHI
3




HM62256B Series

Block Diagram

Ve

— O Vss

(MSB) A120——
A5 o—
A7 o—| | .
o e ] e
A8 ) Decoder
A130—1 1 |
Al4o—iy @
a0 B
(LSB) A3 , ]
va0 : [ Column 1/0
. Input Column Decoder
e Data )
i f Control
Q7 o—e— T
3 &1 b 5
A2/ A1 AOA10 AS Al1
(LSB)
e Y
LSS=—"241 Timing Pulse Generator
WEo——  Read/Write Control
OE

Function Table

WE CS OE Mode V. Current 1/0 Pin Ref. Cycle

X H X Not selected legs Feg High-Z —-

H L H Output disable Igh High-Z —

H L L Read lee Dout Read cycle (1)-(3)
L L H Write lec Din Write cycle (1)

L L L Write L Din Write cycle (2)

Note: X:HorlL
>

HITACHI
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HM62256B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Power supply voltage ™ Ve -0.5t0 +7.0 \
Terminal voltage™ V; -0.5*2 to V. + 0.3 \%
Power dissipation Pr 1.0 W
Operating temperature Topr Oto+70 °C
Storage temperature Tstg -55to +125 °C
Storage temperature under bias Tbias -10 to +85 °C

Notes: 1. Relative to Vg
2. Vymin: -3.0V for pulse half-width < 50 ns
3. Maximum voltage is 7.0 V

Recommended DC Operating Conditions (Ta = 0 to+70°C)

Parameter Symbol Min Typ Max Unit
Supply voltage Mt 45 5.0 5.5 V
Ves 0 0 0 \%
Input high (logic 1) voltage Vi 7.3 —— Vc+0.3 Vv
Input low (logic 0) voltage Vi 20.50 s 0.8 Y

Note: 1. V,.min: -3.0V for pulse half-width < 50 ns

HITACHI
5



DS1302

DALLAS

SEMICONDUCTOR

DS1302
Trickle Charge Timekeeping Chip

FEATURES

® Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap year compensation valid up to 2100

® 31 x 8 RAM for scratchpad data storage
@ Serial /O for minimum pin count

e 2.5-5.5 volt full operation
— Optional 2.0-5.5 volt full operation alsoavailable

® Uses less than 300 nA at 2.5 volts

® Single—byte or multiple-byte (burst mode) data trans-
fer for read or write of clock or RAM data

® 8—pin DIP or optional 8-pin SOIC's for surface mount
® Simple 3—wire interface

® TTL—compatible (Ve = 5V)

® Optionalindustrial temperature range 40°C to +85°C
® DS1202 compatible

e Added features over DS1202
— Optional trickle charge capability to Vcgq
— Dual power supply pins for primary and backup
power supplies
— Backup power supply pin canbe used for battery
or super cap input
— Additional scratchpad memory (7 bytes)

DESCRIPTION

The DS1302 Trickle Charge Timekeeping Chip contains
areal time clock/calendar and 31 bytes of static RAM. It
communicates with a microprocessor via a simple serial
interface. The real time clock/calendar provides
seconds, minutes, hours, day, date, month, and year
information. The end of the month date is automatically
adjusted for months with less than 31 days, including
corrections for§eap year. The clock operates in either
the 24-hour or 12-hour format with an AM/PMindicator.

PIN ASSIGNMENT

A
Veer

SCLK
110
RST

Veea [
x1[]
x2[]

~eNo[

AW -
o N

DS1302
8-PIN DIP (300 MIL)

4
Veet

Vecez 8
7Hm SCLK
6
5

X1
X2 T
GND

o /0
T RST

B WN -

DS1302S 8-PIN SOIC EZOO MIL
DS1302Z 8-PIN SOIC (150 MIL

PIN DESCRIPTION

X1, X2 — 32.768 kHz Crystal Pins
GND — Ground

RST — Reset

110 — Data Input/Output
SCLK — Serial Clock

Veets Veeoz — Power Supply Pins

ORDERING INFORMATION

PART # DESCRIPTION
DS1302 Serial Timekeeping Chip; 8-pin DIP
DS13028 Serial Timekeeping Chip;
8—pin SOIC (200 mil)
DS1302Z Serial Timekeeping Chip;

8—pin SOIC (150 mil)

Interfacing the DS1302 with a microprocessor is simpli-
fied by using synchronous serial communication. Only
three wires are required to communicate with the clock/
RAM: (1) RST (Reset), (2) I/O (Data line), and (3) SCLK
(Serial clock). Data can be transferred to and from the
clock/RAM one byte at a time or in a burst of up to 31
bytes. The DS1302 is designed to operate on very low
power and retain data and clock information on less
than 1 microwatt.

©Copvright 1995 by Dallas Semiconductor Corporation.

All Ri jits Reserved. For important information regarding
patP"‘" and other intellectual propeny rights, please refer to
Daltas Semiconductor data bool

041697 1/12



DS1302

The DS 1302 is the successor to the DS1202. In addi-
tion to the basic timekeeping functions of the DS1202,
the DS1302 has the additional features of dual power
pins for primary and back—up power supplies, program-
mable trickle charger for Ve, and seven additional
bytes of scratchpad memory.

OPERATION

The main elements of the Serial Timekeeper are shown
in Figure 1: shift register, control logic, oscillator, real
time clock, and RAM. To initiate any transfer of data,
RST is taken high and eight bits are loaded into the shift
register providing both address and command informa-
tion. Data is serially inputon the rising edge of the SCLK.
The first eight bits specify which of 40 bytes will be
accessed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to_occur.

DS1302 BLOCK DIAGRAM Figure 1

After the first eight clock cycles have loaded the com-
mand word into the shift register, additional clocks will
output data for a read or input data for a write. The num-
ber of clock pulses equals eight plus eight for byte mode
or eight plus up to 248 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transferis initiated by acommand byte. The MSB (Bit 7)
must be a logic “1”. If itis zero, writes to the DS 1302 will
be disabled. Bit 6 specifies clock/calendar data if logic
“0” or RAM dataiflogic “1”. Bits one through five specify
the designated registers to be input or output, and the
LSB (Bit 0) specifies a write operation (input) if logic “0”
or read operation (output) if logic “1”. The command
byte is always input starting with the LSB (Bit 0).

o 32.768 kH
. Z
v POWER
cez [ > CONTROL
eno < F—— ) y
10
-—— e REAL TIME = OSCILLATOR
CLOCK AND DIVIDER
y
INPUT SHIFT
REGISTERS DATA BUS
SCLK
RST
COMMAND AND
CONTROL LOGIC ADDRESS BUS > 31 X 8 RAM

ADDRESS/COMMAND BYTE Figure 2
7 6 5

B3
1 RAM A4 A3

A2 At AO e

=
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RESET AND CLOCK CONTROL

All data transfers are initiated by driving the RST input
high. The RST input serves two functions. First, RST
turns on the control logic which allows access to the shift
register for the address/command sequence. Second,
the RST signal provides a method of terminating either
single byte or multiple byte data transfer.

A clock cycle is a sequence of a falling edge followed by
arising edge. For data inputs, data must be valid during
the rising edge of the clock and data bits are output on
the falling edge of clock. If the RST input is low all data
transfer terminates and the I/O pin goes to a high imped-
ance state. Data transfer is illustrated in Figure 3. At
power—up, RST must be a logic “0” until Vg 2 2.5 volts.
Also SCLK must be ata logic “0” when RST isdrivento a
logic “17” state.

DATA INPUT

Following the eight SCLK cycles that input a write com-
mand byte, a data byte is input on the rising edge of the
next eight SCLK cycles. Additional SCLK cycles are
ignored should they inadvertently occur. Data is input
starting with bit 0.

DATA OUTPUT

Following the eight SCLK cycles that input a read com-
mand byte, a data byte is output on the falling edge of
the next eight SCLK cycles. Note that the firstdata bit to
be transmitted occurs on the first falling edge after the
last bit of the command byte is written. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently occur so long as RST remains high. This opera-
tion permits continuous burst mode read capability.
Also, the /O pin is tri—stated upon each rising edge of
SCLK. Data is output starting with bit 0.

BURST MODE

Burst n-ode may be specified for either the clock/calen-
dar orthe RAM registers by addressing location 31 deci-
mal (address/command bits one through five = logical
one). As before, bit six specifies clock orRAM and bit 0
specifies read or write. There is no data storage capac-
ity at locations 9 through 31 in the Clock/Calendar Reg-
isters or location 31 in the RAM registers. Reads or
writes in burst mode start with bit 0 of address 0.

As in the case with the DS1202, when writing to the
clock registers in the burstmode, the first eight registers
must be written in order for the data to be transferred.

However, when writing to RAM in burst mode it is not
necessary to write all 31 bytes for the data to transfer.
Each byte that is written to will be transferred to RAM
regardless of whether all 31 bytes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in seven write/read reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers is in binary coded decimal format

(BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock halt
flag. When this bitis set to logic “1”, the clock oscillatoris
stopped and the DS1302 is placed into a low—power
standby mode with a current drain of less than 100
nanoamps. When this bit is written to logic “0”, the clock
will start.

AM-PM/12-24 MODE

Bit 7 of the hours register is defined as the 12— or
24—hour mode select bit. When high, the 12—hour mode
is selected. In the 12—hour mode, bit 5 is the AM/PM bit
with logic high being PM. In the 24—hour mode, bit 5 is
the second 10 hour bit (20 —23 hours).

WRITE PROTECT BIT

Bit 7 of the control register is the write protect bit. The
first seven bits (bits O — 6) are forced to zero and will
always read a zero when read. Before any write opera-
tion to the clock or RAM, bit 7 must be zero. When high,
the write protect bit prevents a write operation to any
other register.

TRICKLE CHARGE REGISTER

This register controls the trickle charge characteristics
of the DS1302. The simplified schematic of Figure 5
shows the basic components of the trickle charger. The
trickle charge select (TCS) bits (bits 4 — 7) control the
selection of the trickle charger. In order to prevent acci-
dental enabling, only a pattern of 1010 will enable the
trickle charger. All other patterns will disable the trickle
charger. The DS 1302 powers up with the trickle charger
disabled. The diode select (DS) bits (bits 2 — 3) select
whether one diode or two diodes are connected
between Vgez and Vegq. If DS is 01, one diode is
selected orif DS is 10, two diodes are selected. If DS is
00 or 11, the trickle charger is disabled independent of
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TCS. The RS bits (bits 0 — 1) select the resistor that is
connected between V¢gz and Vgg. The resistor
selected by the resistor select (RS) bits is as follows:

RS Bits Resistor Typical Value
00 None None
01 R1 2KQ
10 R2 4KQ
1" R3 8KQ

If RS is 00, the trickle charger is disabled independent
of TCS.

Diode and resistor selection is determined by the user
according to the maximum current desired forbattery or
super cap charging. The maximum charging current
can be calculated asillustrated in the followingexample.
Assume that a system power supply of 5V is applied to
Vce2 and a super cap is connected to Vggq. Also
assume that the trickle charger has been enabled with 1
diode and resistor R1 between Vg and Vecq. The
maximum current I, would therefore be calculated as
follows:

Imax = (5.0V = diode drop) / R1
~ (5.0V = 0.7V) 1 2KQ
~22mA

Obviously, as the super cap charges, the voltage drop
between V2 and Vcq will decrease and therefore the
charge current will decrease.

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the first eight clock/calen-
dar registers can be consecutively read or written (see
Figure 4) starting with bit O of address 0.

I the write protect bit is set high when a write clock/cal-
endar burstmode s specified, no data transfer will occur

to any of the eight clock/calendar registers (this includes
the control register). The trickle charger is not accessi-
ble in burst mode.

RAM
The static RAM is 31 x 8 bytes addressed consecutively

in the RAM address space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 31 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit 0 of
address 0.

REGISTER SUMMARY
A register data format summary is shown in Figure 4.

CRYSTAL SELECTION

A 32.768 kHz crystal can be directly connected to the
DS 1302 via pins 2 and 3 (X1, X2). The crystal selected
for use should have a specified load capacitance (CL) of

6 pF.

POWER CONTROL

V1 provides low power operation in single supply and
battery operated systems as well as low power battery
backup.

V2 provides the primary power in dual supply sys-
tems where V1 is connected to a backup source to
maintain the time and data in the absence of primary
power.

The DS1302 will operate from the larger of Vogq or
Ve When Veepis greaterthan Ve + 0.2V, Voo will
power the DS1302. When V¢zisless than Ve, Veea
will power the DS1302.
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Microprocessor Supervisory Circuits

General Description

The MAX691A/MAX693A/MAXB00L/MAX800M micro-
processor (UP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30pA supply current, 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Features include write pro-
tection of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Ve down to 1V. The MAX691A/
MAX80O0L have a 4.65V typical reset-threshold voltage,
and the MAX693A/MAX800M's reset threshold. is 4.4V
typical. The MAX800L/MAX800M guarantee power-fail
accuracies to +2%.

Applications

Computers

Controllers

Intelligent Instruments
Automotive Systems

Critical pP Power Monitoring

Typical Operating Circuit

sV
REGULATOR

|$

Vee  BATTON
VBATT
CE out
§ 047FI MAXIMN
= MAX691A
9 MAX693A =
IN
PP maxeoor
MAXBCOM
o : AG-ATS
= WDI s}
= 0 —osci HP
= 55 (10
CONNECTION PFO NMI
—2 0SC SEL
e RESET
{OWLNE WD
o 1

AUDIBLE
ALARM

*MaxCap SYSTEM STATUS INDICATORS

AKX /M

Features

¢ 200ms Power-OK/Reset Timeout Period
¢ 1pA Standby Current, 30pA Operating Current
¢ On-Board Gating of Chip-Enable Signals,

10ns Max Delay

¢ MaxCap™ or SuperCap™ Compatible
4 Guaranteed RESET Assertion to Vg = 1V
¢ Voltage Monitor for Power-Fail or Low-Battery

Warning

¢ Power-Fail Accuracy Guaranteed to +2%

(MAX800L/M)

¢ Available in 16-Pin Narrow SO and Plastic

DIP Packages

Ordering information

PART TEMP. RANGE PIN-PACKAGE
MAX691ACPE 0°C to +70°C 16 Plastic DIP
MAX691ACSE 0°Cto +70°C 16 Narrow SO
MAX691ACWE 0°Cto +70°C 16 Wide SO
MAX631AC/D 0°C to +70°C Dice”
MAX691AEPE -40°C to +85°C 16 Plastic SO
MAX691AESE -40°C to +85°C 16 Narrow SO
MAX691AEWE -40°C to +85°C 16 Wide SO
MAXB691AEJE -40°Cto +85°C 16 CERDIP
MAX691AMJE -55°C to +125°C 16 CERDIP

Ordering Information continued on last page.
* Dice are specified at T = +25 °C.

Pin Configuration

TOP VIEW

4
VBATT [1] 16] RESET
Vour [Z E RESET
Ve [3]' unaxcina [14] 70
GND {4} wmAxe91A  |i3) CEN
[ MAX693A ) _
BATTON[5|  waxgoor  |12] CEOUT
TOWONE[5]| MAXEOM  I] wor
0SCIN 7| 0] P70
0SC St [g] 9] Pri
DIP/SO

"™ SuperCap is dregistered trademark of Baknor Industries. ' MaxCap is a registered trademark of The Carborundurn Corp.

AKX N

Call toll free 1-800-998-8800 for free samples or literature.

Maxim Integrated Products 1
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MAX691AMAX693A/MNAX80O0OL/MAX800M

Microprocessor Supervisory Circuits

ABSOLUTE MAXIMUM RATINGS
Terminal Voltage (with respect to GND)
Vee
VBATT
All Other Inputs....
Input Current

Ve Peak AR

Ve Continuous 250mA
VBATT Peak ..... 250mA
VBATT Continuous... ..25mA
GND, BATTON .. 100mA

All Other Outputs

Continuous Power Dissipation (T = +70°C)
Plastic DIP (derate 10.53mW/°C above +70°C) ...
Narrow SO (derate 8.70mW/°C above +70°C) .
Wide SO (derate 9.52mW/°C above +70°C)..
CERDIP (derate 10.00mW/°C above +70°C)....
Operating Temperature Ranges

...842mwW
696mwW
762mw
...800mwW

MAXB9_AC_ _/MAX800_C_ _ ...0°C to +70°C
MAX69_AE_ _/MAXB00_E -40°C 10 +85°C
MAXE69_AMJE .. 55°C to +125°C

Storage Temperature Range ... 65°C to +160°C

Lead Temperature (soldering, 10sec).

Stresses beyond those listed under "Absolute Maximum Ratings ™ may cause permanent demage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(MAX691A, MAXB0OL: Ve = 4.75V to 5.5V, MAXBI3A, MAXBOOM: Ve =

otherwise noted.)

4.5V 10 5.5V, VBATT = 2.8V, Ta = Tyin 10 Tiax. unless

PARAMETER CONDITIONS MIN RY.R MAX UNITS
Operating Voltage Range,
. \
Vce, VBATT (Note 1) 2 6
louT =25mA Vce-0.05  Vee - 0.02
MAX63_AC/AE
V OCutput Vee = 4.5V = "I Vec-0.3 - Ve -0.2 \
ourt Outp (o} ot = 250maA | MAXB00_C/E cc cc
MAX69_AM Vce - 0.40
MAX69_AC/AE, MAX800_C/E 0.8 1.2
Vee-to-V, On-Resistance | Vcg = 4.5V — — Q
eeen) <9 MAXG AM 08 16
) VBATT = 4.5V, IOUT = 20mA VBATT - 0.3
youT in BatteryiBackup | JBATT - 218V, I0UL.~ 10mA VBATT 025 v
VBATT = 2.0V, I0UT = 5mA VBATT - 0.15
VBATT = 4.5V 15
e i, VBATT = 28V 25 Q
On-Resistance
VBATT = 2.0V 30
Supply Current in
Normal Operating Mode Vec> VBATT - 1V 30 100 PA
(Excludes louT)
Supply Current in la—=-+25°C, 0.04 1
Battery-Backup Mode xgi%v_sé\g/ e PA
(Excludes louT) (Note 2) gl Ta = TMIN + TmIN 5
Ta = +25°C -0.1 0.02
VBATT Standby Current VBATT + 02V < Vee A VA
(Note 3) TA = TMIN * TMIN -1.0 0.02
Battery Switchover Power-up VBATT + 0.3 g
Threshold Power-down VBATT - 0.3
Battery switchover 60 mv
Hysteresis
BATT ON Output ISINK = 3.2mA 0.1 0.4 v
Low Voltage ISINK = 25mA 0.7 1.5
BATT ON Output Sink current 60 mA
Short-Circuit Cutrent Source current 1 15 100 pA
INAKIMN




Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAXB91A, MAXBOOL: Ve = 4.75V to 5.5V, MAXB93A, MAXB0OM: Ve = 4.5V to 5.5V, VBATT = 2.8V, Ta = Ty 10 Tyay, unless
otherwise noted.)

PARAMETER [ CONDITIONS MIN TYP MAX UNITS
RESET AND WATCHDOG TIMER
MAX691A, MAX80OL 4.50 4.65 4.75
MAXB33A, MAX800OM 4.25 4.40 4.50
Reset Threshold Voltage - \
MAX800L, Ta = +25°C, V¢ falling 4.55 4.70
MAX800M, Ta = +25°C, Vcc falling 4.30 4.45
Reset Threshold Hysteresis ] mV
Vcc to RESET Delay Power-down 80 ps
LOWLINE-to-RESET Delay 800 ns
Reset Active Timeout Period,
Internal Oscillator Poweiaup 140 200 Re0 ms
Reset Active Timeout Period, Clock
External Clock (Note 4) FERRIUD €U0 Cycles
Watchdog Timeout Period, | Long period 1.0 1.6 2.28 sec
Internal Oscillator Short Period 70 100 140 ms
Watchdog Timeout Period, | Long Period 4096 Clock
External Clock (Note 4) Short Period 1024 Cycles
Minimum Watchdog Input - {
Pulse Width ViL=0.8V, Viq=0.75x VcC 100 ns
ISINK = 50pA, Vcc = 1V, VBATT = 0V, Vcc falling 0.004 0.3
RESET Output Voltage ISINK = 3.2mA, Vce = 4.25V 0.1 0.4 \
ISOURCE = 1.6mA, V¢ = 5V kY 1
SESET Output Short-Circuit Outplt Source Currert 7 20 mA
urrent
RESET Output Voltage Low b
(Note 5) ISINK = 3.2mA 0.1 0.4 Vv
[ I = 3.2mA, Vcc = 4.25V 0.4
TOW LINE Output Voltage |2k &C v
ISOURCE = TpA, Ve = 5V 3.5
LOW LINE Output
Short-Circuit Current Output source current 1 15 100 pPA
W ISINK = 3.2mA 0.4
WDO Output Voltage ¥
i s ISOURCE = 500pA, Vce = 5V 3.5
WDO Output
Short-Circuit Current Qutput source current 3 10 mA
WDI Threshold Voltage VIH 0.75 xVcc 7
(Note 6) ViL 0.8
WDI = 0V 50 0
WDI Input Current PA
WDI = Vour 20 50

MAXIWVI 3
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MAX691AMAX693A/MAX8SO0O0L/VIAX800M

Microprocessor Supervisory Circuits

ELECTRICAL CHARACTERISTICS (continued)

(MAXB9TA, MAXBOOL: Ve = 4.75V to 5.5V, MAXBI3A, MAXBOOM: Ve = 4.5V to 5.5V, VBATT = 2.8V, To = Ty 10 Tpax, unless
otherwise noted.)

PARAMETER I CONDITIONS MIN TYP MAX UNITS
POWER-FAIL COMPARATOR

¥ MAX69_AC/AE/AM, Vce = 5V 1.2 1.25 1.3
PFl Input Threshold Y
MAX800_C/E, Vcc = 5V 1.225 1.25 1.275
PFI Leakage Current +£0.01 +25 nA
— [ =3.2mA 0.4
PFO Output Voltage =N \
ISOURCE = TpA, Vce =5V 3.5
<O DI SR S QT Output source current 1 15 100 pA
Current
ViN = -20mV, VOop = 15mV. 25
PFl-to-PFO Delay N & ps
VIN = 20mV, Vop = 15mV 60
CHIP-ENABLE GATING
CE IN Leakage Current Disable mode +0.005 +1 pA
CE IN-to-CE OUT Resistance N VA VA 75 150 o
(Note 7)
CE OUT Short-Circuit Current ' =
(Reset Active) Disable mode, CE OUT = OV 0.1 0.75 2.0 mA
CE IN-to-CE OUT Propagation ; : \
Delay (Note 8) 50Q source impedance driver, CLOAD = 50pF 6 10 ns
CE OUT Output Voltage High = | Vcc = 5V, lout = -100pA 3.5 |,
(Reset Active) Vce = 0V, VBATT = 2.8V, oyt = 1pA 2.7
RESET-to-CE OUT Delay Power-down 12 ps
INTERNAL OSCILLATOR
OSC IN Leakage Current OSC SEL =0V 0.10 +5 pA
OSC IN Input Pull-Up Current OSC SEL = Vour or floating, OSC IN = 0V 10 100 PA
OSC SEL Input Pull-Up Current | OSC SEL = 0V 10 100 HA
OSC IN Frequency Range OSC SEL =0V 50 kHz
OSC IN External Oscillator ViH Voyr-0.4 Vour-0.6
\
Threshold Voltage ViL 3.65 2.00
SN Preguensy Wil OSC SEL = 0V, COSC =47pF 100 kHz
External Capacitor

Note 1: Either Vcc or VBATT can goto 0V, if the other is greater than 2.0V.

Note 2: The supply current drawn by the MAX631 AIMAX800L/MAX800M from the battery excluding loyr typically goes to 10pA
when (VBATT - 1V) < Ve < VBATI. Inmost applications, this is a brief period as V¢ falls through this region.

Note 3: "+" = battery-discharging current, "~ = battery-charging current.

Note 4: Although presented as typical values, the number of clock cycles for the reset and watchdog timeout periods are fixed and
do not vary with process or temperature.

Note 5: RESET is an open-drain output and sinks current only.

Note 6: WDI is internally connected to a voltage divider between Vout and GND. If unconnected, WDI is driven to 1.6V (typ),
disabling the watchdog function.

Note 7: The chip-enable resistance is tested with V¢ = 4.75V for the MAX691A/MAX800L and V(. = 4.5V for the
MAX693A/MAXB00M. CE IN = CE OUT = V¢ / 2.

Note 8: The chip‘-enable propagation delay is measured from the 50% point at CE IN to the 50% point at CE OUT.
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DM74LS138 - DM74LS139
Decoder/Demultiplexer

General Description

These Schottky-clamped circuits are designed to be used
in high-performance memory-decoding or data-routing
applications, requiring very short propagation delay times.
In high-performance memory systems these decoders can
be used to minimize the effects of system decoding. When
used with high-speed memories, the delay times of these
decoders are usually less than the typical access time of
the memory. This means that the effective system delay
introduced by the decoder is negligible.

The DM74LS138 decodes one-of-eight lines, based upon
the conditions at the three binary select inputs and the
three enable inputs. Two active-low and one active-high
enable inputs reduce the need for external gates or invert-
ers when expanding. A 24-line decoder can be imple-
mented with no external inverters, and a 32-line decoder
requires only one inverter. An enable input can be used as
a data input for demultiplexing applications.

The DM74LS139 comprises two separate two-line-to-four-
line decoders in a single package. The active-low enable
input can be used as a data line in demultiplexing applica-
tions.

All of these decoders/demultiplexers feature fully buffered
inputs, presenting only one normalized load to its driving
circuit. All inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and simplify sys-
tem design.

August 1986
Revised March 2000

Features

M Designed specifically for high speed:
Memory decoders
Data transmission systems

W DM74LS138 3-to-8-line decoders incorporates 3 enable
inputs to simplify cascading and/or data reception

B DM74LS139 contains two fully independent 2-to-4-line
decoders/demultiplexers

W Schottky clamped for high performance
M Typical propagation delay (3 levels of logic)
DM74LS138 21ns
DM74LS139 21ns
M Typical power dissipation
DM74LS138 32 mW
DM74LS139 34 mW

Ordering Code:

Order Number | Package Number Package Description
DM74LS138M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS138SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
DM74LS138N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
DM74LS139M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS139SJ M16D 16-Lead Small Qutline Package (SOP), EIAJ TYPE I, 5.3mm Wide
DM74LS139N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending u.e suffix letter “X” to the ordering code.

© 2000 Fairchild Semiconductor Corporation DS006391

www.fairchildsemi.com
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DM74L.S138 - DM74LS139

Connection Diagrams

DM74LS138 DM74LS139
DATA OUTPUTS SELECT DATA OUTPUTS
ENABLE N
Vee YO Y1 Y2 Y3 Y4 Y5 Y6 vee G2 A2 B2 2v0 2v1  2v2  2Y3
Ixe |15 |14 ‘13 Iu |1| lm ‘9 116 l15 14 13 |12 In lm |9
|1 2 3 IA |s 6 l? 8 ,‘ > s |4 ls Is I = IB
B C G2a G2 Gl Y7 GND
‘ , . OUTPUT ENABLE A1 B1 4YO 1¥1  1Y2  1¥Y3  GND
SELECT ENABLE ) ==
SELECT DATA OUTPUTS
Function Tables
DM74LS138 DM74LS139
Inputs Inputs
y Outputs b Outputs
Enable Select Enable Select
G1|G2(Note 1)|C[B|A|[YO|Y1|Y2|Y3|Y4|Y5/Y6|Y7 G B A YO0 Y1 Y2 Y3
X H X{X|X|H|H|[H|H|H|H|H]|H H X X H H H H
L X X|X{X|H|H|H|H[HIH|H|H L B L A H H H
H L LiLjL}pLf{H{H|H|H|JH|{H]|H L < H H L H H
H L L | W H BHpiepiekplEeg HEr A i | H I H L H H 12 H
H L LIHILIH|H|L|H|{H|HIH|H L H H H H H L
H L LIHIH{H|H|H|L|H}H|{H|H
H L HIL|ILIH|H|H|H]L|H[H|H
H I HILIHIH[H|H[H]|H]L|H]|H| H=HIGH Level
L=LOW Level
H L H{HIL|H|HIH{H|H]|H|fL|H X Don't Gare
H L H{HIHIH|H|[H|H|H[H|H]|]L
Note 1: G2 = G2A + G2B
Logic Diagrams
DM74L.5138 DM74LS139
(] Yo I i 1Y0
i) enasie o1 > T &)
- D—v. Do_m
T (13) (&)
. 2 P Lt &
628 (5) { ) (12) Y3 - f:::f; . @ (7) 13l
OUTPUTS DATA
_:i_)oﬂn 12 oUTPUTS
;:},_,v
10) (15)
adl Dc = =] 19 ys enaste G2 &2 J':)o(ﬂm
saecr| @ o > ==[)’==32 [LLIN
()
[t) A2
c:’ {>o- > — v el {az L) [>o 9 2va
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