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8 CHANNELS PROGRAMABLE LIGHT CONTROL

Chokchai Tongsopa
Songdach Tongmool

Asst. Prof. Suchart kuntavitap Advisor

1998

ABSTRACT

AC voltage controlling are often used in many ways. In this thesis is the 8 channels
programable light control operate separatly as timing control for each channel. Moreover it
provides an operation mode as dimmer which is used for resistive lode.

In timing mode each channel can be programmed the longest time equal 24 hours. The

dimmer mode can be operated the 1000 Watt.
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CPU"8051.TBL"
HOF"INT8"

ORG"8100H

LCDWRC: EQU OFAOCH
LCDRDC: EQU OFAQ1H
LCOWRD: EQU OFAQO2H
LCDRDD: EQU OFAQ3H
ACC.7: EQU OETH

PB: EQU OF801H
PC: EQU OF802H
PCL: EQU OF803H
RTCDAT: EQU 94H
RTCCLK: EQU 95H
RTCRST: EQU g6H

PORTA: EQU OFCOOH
PORTB: EQU OFCO1H
PORTC: EQU OFCO2H
PORTCL: EQU OFCO3H

RO: EQU OOH
R1: EQUOMH
R2: EQU 02H
R5:  EQU OSH
R6: EQU 06H
R7: EQUO7H
DPH: EQU 83H
DPL: EQU 82H
SP:  EQU 81H

ACC: EQU OECH
ST_CHt1:
ST_CH2: EQU 08H
ST_CH3: EQU 0AH

;DS1202 RTC

; input data gpib
; not uses

; up-> input, low->output

EQU 08H



ST_CH4: EQU 0BH
ST_CHS: EQU OCH
ST_CH6: EQU ODH
ST_CHT: EQU OEH
ST_CH8: EQU OFH
LCDBUF: €QU SEH
TIMBUF: EQU 22H
SYSSTK: EQU 29H
DATA_TIME: EQU 15H
COUNT_TIME:EQU 14H
CHANNEL: EQU 13H
CH1_CHECK: EQU 9000H
CH2_CHECK: EQU 9010H
CH3_CHECK: EQU 9020H
CH4_CHECK: EQU 9030H
CH5_CHECK: EQU S040H
.CH6_CHECK: EQU 9050H
CH7_CHECK: EQU 9060H
CH8_CHECK: EQU 9070H
TIME_CH1: EQU 90FBH
TIME1_CH1: EQU 9100H
TIME_CH2: EQU 91FBH
TIME1_CH2: EQU 8200H
TIME_CH3: EQU 82FBH
TIME1_CH3: EQU 9300H
TIME_CH4: EQU 93FBH
TIME1_CH4: EQU 9400H
TIME_CHS: EQU 84FBH
TIME1_CHS: EQU 85004
TIME_CHS6: EQU 95FBH
TIME1_CHé6: EQU 9600H
TIME_CHT: EQU 96FBH
TIME1_CHT: EQU 9700H
TIME_CH8: EQU 97FBH



MOV DPTR #TIME1_CH1
LCALL CLEAR_CH
MOV DPTR #TIME1_CH2
LCALL CLEAR CH
MOV DPTR #TIME1_CH3
LCALL CLEAR_CH
MOV DPTR #TIME1_CH4
LCALL CLEAR_CH
MOV DPTR #TIME1_CHS
LCALL CLEAR CH
MOV DPTR #TIME1_CHB6
LCALL CLEAR_CH
MOV DPTR #TIME1_CH7
LCALL CLEAR_CH
MOV DPTR #TIME1_CH8
LCALL CLEAR_CH

MOV COUNT_TIME,#30H
MOV CHANNEL,#00
MOV R7,#07H
MOV RO,#08H
MOV A,#00H
CLR1: MOV@ROA ; CLEAR STATUS CHANNEL
INC RO
DJINZ R7,CLR1
MAIN: LCALL LCDSET
MOV DPTR #DATA_LCD1
LCALL LCDLD1
MOV DPTR#DATA1_LCD1
LCALL LCDLD2
LCALL LCDOUT
MOV R2,#15H
LCALL DTSEC
MOV DPTR#DATA_LCD2



LCALL LCDLD1

MOV DPTR #DATA1_LCD2
LCALL LCDLD2

LCALL LCDOUT

MOV R2,#15

LCALL DTSEC

j eeeeene ST
: TEST DS1202,051620

ST5: MOV DPTR#DATA_LCD2

~CALL LCDLD1
LCALL LCDOUT
ST54: LCALL TIMERD :READ TIME
MOV A TIMBUF :DISPLAY DDMMYY
LCALL HTOA

MOV  ATIMBUF+3 :DISPLAY HHMMSS
LCALL HTOA

MOV LCDBUF+20,R2
MOV LCDBUF+21,R3
MOV LCDBUF+22,#3AH
MOV  ATIMBUF+4
LCALL HTOA

MOV LCDBUF+23,R2
MOV LCDBUF+24,R3
MOV LCDBUF+25,#3AH
MOV  ATIMBUF+5
LCALL HTOA

MOV LCDBUF+26,R2
MOV LCDBUF+27,R3
MOV LCDBUF+28,#20H
MOV LCDBUF+29,#20H
MOV LCDBUF+30,#20H



MOV LCDBUF+31,#20H
MOV LCDBUF +32,#20H

LCALL LCDOUT

LCALL CLEAR
MOV CHANNEL,#00

LCALL SCAN_KEY

CJNE R2#0DH,CH1 ; CHECK KEY SET TIME
CK1: MOV DPTR#DATA_LCD11

LCALL LCOLD1

MOV DPTR#DATA1_LCD2

LCALL LCDLD2

MOV LCDBUF,#20H

MOV LCDBUF+3,#20H

MOV LCDBUF+23,#3AH

LCALL LCDOUT

MOV DPTR #DATA_LCD11

LCALL SET_TIME WAIT KEY PRESS

MOV DPTR#DATA_LCD2

{CALL LCDLD1

MOV DPTR#DATA1_LZD2

LCALL LCDLD2

LCALL LCDOUT

MOV TIMBUF+5,#00H

LCALL TIMEWR

LJMP ST54

CH1:  CJINE R2,#31H,CH2
MOV DPTR#DATA_LCD3
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H



LCALL DTSEC

MOV CHANNEL,#01H

MOV COUNT_TIME #31H

MOV DPTR #TIME1_CH1

LCALL LOAD1_TIME

MOV DPTR #DATA_LCD3

LCALL SET_TIME1

MOV A#01H

:CINE A,12H,CH1_1

;MOV DPTR#TIME_CH1

:LCALL LOAD_TIME
CH1_1: LCALL DIS1

LJMP ST54

LOAD_TIME:MOV R7,#04H

MOV RO,#DATA_TIME
LOAD1: MOV A@RO

MOVX @DPTRA

INC RO

INC DPTR

DJNZ R7,LOADA

RET

CH2: CJUNE R2,#32H,CH3
MOV DPTR #DATA_LCD4
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H
LCALL DTSEC
MOV CHANNEL,#02H
MOV COUNT_TIME,#31H
MOV DPTR#TIME1_CH2
LCALL LOAD1_TIME
MOV DPTR #DATA_LCD4
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LCALL SET_TIME1
:MOV A #01H

;CINE A12H,CH2_1
;MOV DPTR #TIME_CH2
:LCALL LOAD_TIME
LCALL Dis1

LJMP ST54

LOAD1_TIME: MOV 11H,DPH

CH3:

CH3_1:

CH4:

MOV 10H,DPL
RET

CJNE R2,#33H,CH4
MOV DPTR #DATA_LCDS
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H
LCALL DTSEC
MOV CHANNEL,#03H
MOV COUNT_TIME,#31H
MOV DPTR #TIME1_CH3
LCALL LOAD1_TIME
MOV DPTR#DATA_LCDS
LCALL SET_TIME1
;MOV A#01H
;CGINE A12H,CH3_T
;MOV DPTR#TIME_CH3
;LCALL LOAD_TIME
LCALL DIS1
LJMP ST54

CJUNE R2,#34H,CHS
MOV DPTR#DATA_LCD6
LCALL LCDLD1



CH4_1:

CHS5:

CH5_1:

LCALL LCDOUT

MOV R2,#05H

LCALL DTSEC

MOV CHANNEL,#04H
MOV COUNT_TIME #31H
MOV DPTR #TIME1_CH4
LCALL LOAD1_TIME
MOV DPTR #DATA_LCD6
LCALL SET_TIME1

:MOV A #01H

:CJINE A,12H,CH4_1
:MOV DPTR #TIME_CH4
:LCALL LOAD_TIME
LCALL DIST

LIMP ST54

CJNE R2,#35H,CH86
MOV DPTR#DATA_LCD7
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H
LCALL DTSEC
MOV CHANNEL,#05H
MOV GOUNT_TIME,#31H
MOV DPTR#TIME1_CHS
LCALL LOAD1_TIME
MOV DPTR #DATA_LCD7
LCALL SET_TIME1
:MOV A#O1H
:CJINE A,12H,CH5_1
:MOV DPTR#TIME_CHS
;LCALL LOAD_TIME
LCALL DIST
LJMP ST54



CHe6:

CH6_1:

CHT:

CJNE R2,#36H,CH7
MOV DPTR#DATA_LCD8
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H
LCALL DTSEC
MOV CHANNEL,#06H
MOV COUNT_TIME,#31H
MOV DPTR #TIME1_CH6
LCALL LOAD1_TIME
MOV DPTR#DATA_LCD8
{CALL SET_TIME1
MOV A#01H
;CJINE A,12H,CH6_1
;MOV DPTR #TIME_CH6
;LCALL LOAD_TIME
LCALL Dist
LIMP ST54

CJNE R2,#37H,CH8
MOV DPTR#DATA_LCD9
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H
LCALL DTSEC
MOV CHANNEL,#07H
MOV COUNT_TIME,#31H
MOV DPTR#TIME1_CH7
LCALL LOAD1_TIME
MOV DPTR#DATA_LCD9
LCALL SET_TIME1
:MOV A#01H
{CJINE A, 12H,CH7_1



;MOV DPTR #TIME_CH7

:LCALL LOAD_TIME
CH7_1: LCALL DIs1

LJMP ST54

CH8: CJUNE R2,#38H,CHECK_CH1_1
MOV DPTR #DATA_LCD10
LCALL LCDLD1
LCALL LCDOUT
MOV R2,#05H
LCALL DTSEC
MOV CHANNEL,#08H
MOV COUNT_TIME, #31H
MOV DPTR #TIME1_CH8
LCALL LOAD1_TIME
MOV DPTR#DATA_LCD10
LCALL SET_TIME1
;MOV A#01H
;CINE A12H,CH8_1
;MOV DPTR #TIME_CHS8
;LCALL LOAD_TIME
CH8_1: LCALL DIS1
LJMP ST54

CHECK_CH1_1:LJMP CHECK_CH1
ST1: MOV LCDBUF,#20H
MOV LCDBUF+1,#20H
LJMP ST54

W
’

CHECK_VALUE: MOV R2,#00
MOVX A.@DPTR
MOV RO,A
INC DPTR
MOVX A@DPTR




MOV R1,A

INC DPTR

MOVX A@DPTR

CJNE A RO,CHECK_VALUE2
INC DPTR

MOVX A@DPTR

CINE AR1,CHECK_VALUEA

MOV R2,#01
CHECK_VALUE1: MOV RO,DPL
DEC RO
VALUE1: DEC RO
DEC RO
MOV DPL,RO
RET
CHECK_VALUEZ: MOV R0,DPL
LJMP VALUE1

CHECK_STATUS1: INC DPTR

INC DPTR
INC DPTR
INC DPTR
MOVX A@DPTR
MOV 18H,A
MOV RO,DPL
DEC RO

DEC RO
DECRO
DEC RO
MOV DPL,RO
RET

CHECK_STATUS2: INC DPTR

INC DPTR



INC DPTR
INC DPTR
MOVX A@DPTR
MOV 1SH,A
MOV RG,DPL
DEC RO
DECRO
DECRO
DEC RO
MOV DPL,RO
RET

CHECK_STATUS3: INC DPTR
INC DPTR
INC DPTR
INC DPTR
MOVX A@DPTR

MOV 1AH,A

MOV RO,DPL
DEC RO
DEC RO
DEC RO
DEC RO
MOV DPL,RO
RET '

CHECK_STATUS4: INC DPTR
INC DPTR
INC DPTR
INC DPTR
MOVX A@DPTR

MOV 1BH,A

MOV RO,DPL
DEC RO



DECRO
DECRO

DEC RO
MOV DPL,RO
RET

CHECK_STATUSS: INC DPTR
INC DPTR
INC DPTR
INC DPTR
MOVX A,@DPTR

MOV 1CH,A

MOV RO,DPL
DEC RO
DECRO
DEC RO
DEC RO
MOV DPL,RO
RET

CHECK_STAT'JS6: INC DPTR
INC DPTK
INC DPTR
INC DPTR
MOVX A@DPTR

MOV 1DH,A_

MOV R0,DPL
DEC RO
DEC RO
DEC RO
DEC RO
MOV DPL,RO
RET
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CHECK_STATUS?: INC DPTR
INC DPTR
INC DPTR
INC DPTR
MOVX A@DPTR
MOV 1EH,A

MOV RO,DPL
DECRO

DEC RO

DEC RO

DEC RO
MOV.DPL,RO

RET

CHECK_STATUSS: INC DPTR
INC DPTR
INC DPTR
INC DPTR
MOVX A@DPTR
MOV 1FH,A

MOV R0,DPL
DEC RO

DEC RO

DEC RO
DECRO
MOV DPL,RO
RET

AREE Rt b AR ik s

CHECK TIME

’

CHECK_CH1: MOV R7,#09H
MOV DPTR, #TIME1_CH1

CHECK_CH10: LCALL CHECK_VALUE
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CHECK_OFF1:

CHECK_CH12:

CHECK_CH131:

CHECK_CH13:

CHECK_CH14:
CHECK_CH15:
CH111:

CJINE R2,#00H,CHECK_CH12
LCALL CHECK_STATUS1
MOV ST_CH1,18H

MOV A#00H

CJINE A,18H,CHECK_OFF1 ;CHECK STATUS

MOVX A@DPTR

CJNE A TIMBUF+3,CHECK_CH12 ;CHECK HH,

INC DPTR

MOVX A@DPTR

CJINE A TIMBUF+4,CHECK_CH131
MOV ST_CH1,#01H

LJMP CHECK_CH13

INC DPTR

INC DPTR

MOVX A@DPTR

CINE A TIMBUF+3,CHECK _CH14
INC DPTR

MOVX A@DPTR

CINE A TIMBUF+4,CHECK_CH15
MOV ST_CH1,#00H

LJMP CHECK_CH15

INC DPTR

MOV ST_CH1,#00H
INC DPTR

INC DPTR

INC DPTR

LJMP CH111
INC DPTR

INC DPTR

MOV A,ST_CH1
MOVX @DPTRA
INC DPTR

;CHECK MM
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DJNZ R7,CHECK_CH10

MOV RO,#00H

MOV R6,#09H

MOV DPTR#TIME1_CH1
CH1_STATUS: INCDPTR

INC DPTR

INC DPTR

INC DPTR

MOVX A,@DPTR

ADD ARO

MOV RO,A

INC DPTR

DJNZ R6,CH1_STATUS

MOV A.RO

CJUNE A#00H,CH1_STA1

MOV A,#70H

ANL A,20H

LJMP CH1_STA2

CH1_STA1: MOV A #80H
ORL A,20H
CH1_STA2: MOV 20H,A
MOV DPTR,#PB
MOVX@DPTRA

; CHECK TIME CHANNEL 2
CHECK_CH2: MOV R7,#09H
MOV DPTR#TIME1_CH2
CHECK_CH20: LCALL CHECK_VALUE
CJNE R2,#00,CHECK_CH22
LCALL CHECK_STATUS2
MOV ST_CH2,19H
MOV A #00H
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CJINE A, 19H,CHECK_OFF2 ;CHECK STATUS
MOVX A@DPTR

CJINE A TIMBUF+3,CHECK_CH22 ;CHECK HH

INC DPTR

MOVX A@DPTR

CJNE A,TIMBUF+4,CH‘ECK_CH23 :CHECKMM
MOV ST_CH2,#01H

LJMP CHECK_CH23

CHECK_OFF2:  INC DPTR
INC DPTR
MOVX A@DPTR
CJNE A TIMBUF+3,CHECK_CH24
INC DPTR
MOVX A@DPTR
CJINE A TIMBUF+4,CHECK_CH25
MOV ST_CH2,#00H
LIMP CHECK_CH25
CHECK_CH22: INC DPTR
CHECK_CH232: MOV ST_CH1,#00H
CHECK_CH23: INC DPTR
INC DPTR
INC DPTR
LIMP CH222
CHECK_CH24: INC DPTR
CHECK_CH25: INC DPTR
CH222: MOV A,ST_CH2
" MOVX@DPTRA
INC DPTR
DJNZ R7,CHECK_CH20
MOV RO,#00H
MOV R6,#09H
MOV DPTR #TIME1_CH2
CH2_STATUS:  INC DPTR
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INC DPTR

INC DPTR

INC DPTR

MOVX A.@DPTR

ADD ARO

MOV ROA

INC DPTR

DJUNZ R6,CH2_STATUS
MOV ARO

CJNE A#00H,CHZ2_STA1
MOV A #0BOH

ANL A,20H

LJMP CH2_STA2

CH2_STA1: MOV A #40H
ORL A,20H
CH2_STA2: MOV 20H,A
MOV DPTR#PB
MOVX @DPTR A

; CHECK TIME CHANNEL 3
CHECK_Ch3: MOV R7,#09H

MOV DPTR#TIME1_CH3
CHECK_CH30: LCALL CHECK_VALUE

CJUNE R2,#00H,CHECK_CH32

LCALL CHECK_STATUS3
MOV ST_CH3,1AH
MOV A #00H

CJINE A,1AH,CHECK_OFF3

MOVX A@DPTR

;CHECK STATUS

CJUNE A TIMBUF+3,CHECK_CH32 ;CHECK HH

INC DPTR
MOVWX A@DPTR
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CHECK_OFF3:

CHECK_CH32:
CHECK_CH333:
CHECK_CH33:

CHECK_CH34:
CHECK_CH35:
CH333:

CH3_STATUS:

CJUNE A TIMBUF+4,CHECK_CH333
MOV ST_CH3,#01H
LJMP CHECK_CH33
INC DPTR

INC DPTR

MOVX A@DPTR

CUNE ATIMBUF+3,CHECK_CH34
INC DPTR

MOVX A@DPTR

CIUNE A TIMBUF+4,CHECK_CH35
MOV ST_CH3,#00H
LIMP CHECK_CH35
INC DPTR

MOV ST_CH3,#00H

INC DPTR

INC DPTR

INC DPTR

LJMP CH333

INC DPTR

INC DPTR

MOV AST_CH3

MOVX @DPTR.A

INC DPTRR

DJNZ R7,CHECK_CH30
MOV RO,#00H

MOV R6,#09H

MOV DPTR #TIME1_CH3
INC DPTR

INC DPTR

INC DPTR

INC DPTR

MOVX A@DPTR

ADD ARO

MOV RO.A

;CHECK MM
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INC DPTR

DJUNZ R6,CH3_STATUS
MOV ARO

CJUNE A #00H,CH3_STAt
MOV A #0DOH

ANL A,20H

LJMP CH3_STA2

CH3_STAT: MOV A #20H
ORL A,20H
CH3_STA2: MOV 20H,A
MOV DPTR#PB
MOVX @DPTRA
; CHECK TIME CHANNEL 4

CHECK_CH4: MOV R7,#08H
MOV DPTR #TIME1_CH4
CHECK_CH40: LCALL CHECK_VALUE
CJUNE R2,#00H,CHECK_CH42
LCALL CHECK_STATUS4
MOV ST_CH4,1BH
MOV A #00H
CJNE A, 1BH,CHECK_OFF4 ;CHECK STATUS
MOVX A@DPTR
CJUNE A TIMBUF+3,CHECK_CH42 ;CHECK HH
INC DPTR
MOVX A@DPTR
CJNE A TIMBUF+4,CHECK_CH434 ;CHECK MM
MOV ST_CH4,#01H
LJMP CHECK_CH43
CHECK_OFF4: INC DPTR
INC DPTR
MOVX A@DPTR
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CHECK_CH42:
CHECK_CH434:
CHECK_CH43:

CHECK_CH44:
CHECK_CH4s5:
CH444:

CH4_STATUS:

CINE A TIMBUF+3,CHECK_CH44
INC DPTR

MOVX A@DPTR

CJINE A TIMBUF+4,CHECK_CH45
MOV ST_CH4,#00H
LIMP CHECK_CH45
INCDPTR

MOV ST_CH4,#00H

INC DPTR

INC DPTR

INC DPTR

LIMP CH444

INC DPTR

INC DPTR

MOV A,ST_CH4

MOVX @DPTR,A

INC DPTR

DJNZ R7,CHECK_CH40
MOV RO,#00H

MOV R6,#09H

MGV DPTR #TIME1_CH4
INC DPTR

INC DPTR

INC DPTR

INC DPTR

MOVX A,@DPTR

ADD ARO

MOV RO,A

INC DPTR

DJNZ R6,CH4_STATUS
MOV A RO

CINE A#00H,CH4_STA1
MOV A #OEOH

ANL A 20H



LIMP CH4_STA2

CH4_STA1: MOV A #10H
ORL A,20H
CH4_STA2: MOV 20H,A
MOV DPTR,#PB
MOVX@DPTRA

R e e i et s ittt aad s ag st asddsd
*

; CHECK TIME CHANNEL 5
CHECK_CH5: MOV R7,#09H
MOV DPTR#TIME1_CHS
CHECK_CH50: LCALL CHECK_VALUE
CJNE R2,#00H,CHECK_CHS2
LCALL CHECK_STATUSS
MOV ST_CHS5,1CH
MOV A #00H
CJNE A,1CH,CHECK_OFF5 :CHECK STATUS
MOVX A,@DPTR
CJINE A TIMBUF+3,CHECK_CHS2 ;CHECK HH
INC DPTR
MOVX A@DPTR
CJNE A TIMBUF+4,CHECK_CH535 :CHECK MM
MOV ST_CH5,#01H
LJMP CHECK_CH53
CHECK_OFFS:  INC DPTR
INC DPTR
MOVX A@DPTR
CJNE A TIMBUF+3,CHECK_CH54
INC DPTR
MOVX A@DPTR
CJNE A TIMBUF +4,CHECK_CH55
MOV ST_CHS5,#00H
LIMP CHECK_CH55



CHECK_CHb52:

INC DPTR

CHECK_CH535: MOV ST_CH5,#00

CHECK_CH53:

CHECK_CH54:
CHECK_CH55:
CH555:

CH5_STATUS:

CH5_STA1:

CH5_STA2:

INC DPTR
INC DPTR

INC DPTR

LIMP CH555

INC DPTR

INC DPTR

MOV A,ST_CH5

MOVX @DPTRA

INC DPTR

DJINZ R7,CHECK_CHS0
MOV RO,#00H

MOV R6 #09H

MOV DPTR #TIME1_CH5
INC DPTR

INC DPTR

INC DPTR

INC DPTR

MOVX A@DPTR

ADD A,RO

MOV RO,A

INC DPTR

DJNZ R6,CH5_STATUS
MOV A,RO

CJNE A#00H,CH5_STA1
MOV A#70H

ANL A,20H

LIMP CH5_STA2

MOV A #80H
ORL A,20H
MOV 20H,A
MOV DPTR,#PB
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MOVX @DPTR A

: CHECK TIME CHANNEL 6

CHECK_CHS:

CHECK_CHe60:

CHECK_OFFé:

CHECK_CH®62:
CHECK_CH#636:
CHECK_CH®63:

MOV R7,#09H

MOV DPTR #TIME1_CH6
LCALL CHECK_VALUE

‘CJNE R2,#00H,CHECK_CH62
LCALL CHECK_STATUSE
MOV ST_CH6,1DH

MOV A #00H

CJUNE A, 1DH,CHECK_OFF6 \CHECK STATUS

MOVX A@DPTR

CJUNE A TIMBUF+3,CHECK_CH62 ;CHECK HH

INC DPTR

MOVX A@DPTR

CUNE A TIMBUF+4,CHECK_CH636
MOV ST_CH6,#01H

LJMP CHECK_CH63

INC DPTR

INC DPTR

MOVX A@DPTR

CINE A TIMBUF+3,CHECK_CH64
INC DPTR

MOVX A@DPTR

CJINE A TIMBUF+4,CHECK_CH65
MOV ST_CH6,#00H

LJMP CHECK_CH65

INC DPTR

MOV ST_CH6,#00H

INC DPTR

INC DPTR

INC DPTR

LJMP CH666

‘CHECK MM
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CHECK_CH®64:
CHECK_CH®65:
CH666:

CH6_STATUS:

CH6_STA1:

CH6_STA2:

INC DPTR
INC DPTR
MOV A,ST_CH6
MOVX @DPTRA

INC DPTR

DJNZ R7,CHECK_CHS60
MOV RO,#00H

MOV R6,#08H

MOV DPTR#TIME1_CH6
INC DPTR

INC DPTR

INC DPTR

INC DPTR

MOVX A@DPTR

ADD ARO

MOV RO,A

INC DPTR

DJNZ R6,CHB6_STATUS
MOV ARO

CJINE A #00H,CH6_STA1
MOV A #0BOH

ANL A,20H

LJMP CH6_STA2

MOV A #40H
ORL A,20H
MOV 20H,A
MOV DPTR #PB
MOVX @DPTRA

’

CHECK_CHT:

CHECK TIME CHANNEL 7

MOV R7,#08H
MOV DPTRH#TIME1_CH7
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CHECK_CH70:

CHECK_OFF7:

CHECK_CH72:
CHECK_CH737:
CHECK_CH73:

CHECK_CH74:
CHECK_CH75:
CHTTT:

LCALL CHECK_VALUE

CJINE R2,#00H,CHECK_CH72
LCALL CHECK_STATUS7
MOV ST_CH7,1EH

MOV A#0CH

CJUNE A 1EH,CHECK_OFF7 ;CHECK STATUS

MOVX A@DPTR

CJINE A TIMBUF+3,CHECK_CH72 ;CHECK HH

INC DPTR
MOVX A@DPTR

CJINE A TIMBUF +4,CHECK_CH737
MOV ST_CH7,#01H

LJMP CHECK_CHT3

INC DPTR

INC DPTR

MOVX A@DPTR

CJNE A TIMBUF+3,CHECK_CH74
INC DPTR

MOVX A@DPTR

CJNE A TIMBUF+4,CHECK_CH75
MOV ST_CH7,#00H

LJMP CHECK_CHTS

INC DPTR

MOV ST_CH7;#00

INC DPTR

INC DPTR

INC DPTR

LIMP CH777

INC DPTR

INC DPTR

MOV A,ST_CH7

MOVX @DPTRA

" INC DPTR

DJNZ R7,CHECK_CHT70

;CHECK MM



ey mm T e

CH7_STATUS:

MOV RO,#00H
MOV R6,#09H

MOV DPTR#TIME1_CH7
INC DPTR

INC DPTR

{NC DPTR

INC DPTR

MOVX A@DPTR

ADD ARO

MOV RO,A

INC DPTR

DJNZ R6,CH7_STATUS
MOV A,RO

CJINE A#00H,CH7_STA1
MOV A, #0DOH

ANL A, 20H

LIMP CH7_STA2

CH7_STA1: MOV A #20H
ORL A,20H
CH7_STA2: MOV 20H,A
MOV DPTR#PB
MOVX @DPTRA
; CHECK TIME CHANNEL 8
CHECK_CH8: MOV R7,#09H

MOV DPTR #TIME1_CH8

CHECK_CH80: LCALL CHECK_VALUE

CJINE R2,#00H,CHECK_CH82
LCALL CHECK_STATUS8
MOV ST_CHS8,1FH

MOV A#00H

CJUNE A,1FH,CHECK_OFF8

;CHECK STATUS
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CHECK_OFF8:

CHECK_CH82:
CHECK_CH838:
CHECK_CHB83:

CHECK_CH84:
CHECK_CH8S:
CHsss:

CHB8_STATUS:

MOVX A@DPTR

CJINE A TIMBUF+3,CHECK_CH82 ;CHECK HH

INC DPTR
MOVX A@DPTR
CJNE A TIMBUF+4,CHECK_' :H838
MOV ST_CH8,#01H

LJMP CHECK_CH83
INC DPTR

INC DPTR

MOVX A@DPTR
CJINE A TIMBUF+3,CHECK_CH84
INC DPTR

MOVX A@DPTR

CJNE A TIMBUF+4,CHECK_CH85
MOV ST_CH8,#00H

LJMP CHECK_CH85

INC DPTR

MOV ST_CH8, #00H

INC DPTR

INC DPTR

INC DPTR

LJMP CH8s8s

INC DPTR

INC DPTR

MOV AST_CH8

MOVX @DPTR A

INC DPTR

DJNZ R7,CHECK_CH80

MOV RO,#00H

MOV R6,#09H

MOV DPTR #TIME1_CH8

INC DPTR

INC DPTR

INC DPTR

;CHECK MM



CHB8_STAT:

CH8_STA2:

CHECK_CHGO:

INC DPTR

MOVX A@DPTR

ADD A,RO

MOV RO,A

INC DPTR

DJNZ R6,CH8 _STATUS
MOV A RO

CJNE A #00H,CH8_STA1
MOV A#0EOH

ANL A,20H

LJMP CH8_STA2

MOV A #10H
ORL A,20H
MOV 20H,A
MOV DPTR #PB
MOVX @DPTR A

LJMP ST1

DIS1: MOV DPTR#DATA_LCD2
LCALL LCDLDA1
MOV DPTR #DATA1_LCD2

LCALL LCDLD2
LCALL LCDOUT
MOV R2,#03H
LCALL DTSEC

RET

AR RATEATRNAAAR A RO NN T

RD: MOVAR6
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LCALL RL

MOV RO,A
MOV AR7
ANL A#OFH
ORL ARO
RET
RL: SWAPA
ANL A #0FOH
RET
s awsserrees UTOA SUB ***0ee***
; CONVERT HEX TO ASCII
JIN =A
; OUT = R2,R3
; REG=AR2,R3

HTOA: PUSH ACC
SWAP A
LCALL HTOAS
MOV R2A
POP ACC
LCALL HTOAS
MOV R3A
RET

HTOAS: ANL AH#OFH
CINE A#0AH,$+3
JNC HTOAS1
ORL A#30H
RET

HTOAS1: SUBB A#9
ORL A#40H
RET
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; trereen RTCRD SUB e

; READ SINGLE BYTE FROM DS1202
: IN = R2 COMMAND

; OUT = R3 DATA

; REG = A.R2,R3,R4,R5

RTCRD: CLR RTCCLK ;CLK=0
LCALL RTCDL
SETB RTCRST ;RST=1
LCALL RTCDL
MOV AR2 ;COMMAND

LCALL RTCWRC

MOV R4,#8 ;READ DATA
CLR A
RTCRD1: CLR RTCCLK
LCALL RTCDL
MOV C,RTCDAT
RRC A
SETB RTCCLK
LCALL RTCDL
DJNZ R4,RTCRD1
MOV R3A

CLR RTCRST ;RST=0
LCALL RTCDL
RET

; e RTCWR SUB **+vesese
; WRITE SINGLE BYTE TO DS1202
: IN = R2 COMMAND

R3 DATA
: REG = AR2R3,R4,R5
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RTCWR: CLR RTCCLK ;CLK=0
LCALL RTCDL
SETB RTCRST {RST=1
LCALL RTCDL

MOV AR2 ;COMMAND
LCALL RTCWRC
MOV AR3 ;DATA
LCALL RTCWRC
CLR RTCRST ;RST=0
LCALL RTCDL
RET
RTCWRC: MOV R4,#8 \WRITE COMMAND/DATA

RTCWRC1: RRC A
MOV RTCDAT,C
SETB RTCCLK ;RISING EDGE CLOCK
LCALL RTCDL
CLR RTCCLK
LCALL RTCDL
DINZ R4,RTCWRC1
RET

RTCDL: MOV RS #4 :DELAY
DIJNZ R5,$
RET

; seseeserss TIMERD SUB e e+e+*
; READ RTC -> TIMBUF

; OUT = TIMBUF

: REG = A|R2,R3,R4,R5

TIMERD: MOV R2,#87H ;DATE
LCALL RTCRD
MOV TIMBUF,R3
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MOV R2,#89H
LCALL RTCRD
MOV  TIMBUF+1,R3
MOV R2,#8DH
LCALL RTCRD
MOV  TIMBUF+2,R3
MOV R2,#8BH
LCALL RTCRD
MOV TIMBUF+6,R3

MOV  R2#85H
LCALL RTCRD
MOV TIMBUF+3,R3
MOV R2,#83H
LCALL RTCRD
MOV TIMBUF+4,R3
MOV R2,#81H
LCALL RTCRD
MOV  TIMBUF+5,R3
RET

:MONTH

'YEAR

{WEEK-DAY

;HOUR

IMINUTE

;SECOND

: R ARy TIMEWR SUB AERTETA IS

: WRITE TIMBUF -> RTC

; IN =TIMBUF
: REG = AR2,R3,R4,R5

TIMEWR: MOV R2,#8EH

MOV R3#0
LCALL RTCWR

MOV R2,#86H
MOV R3,TIMBUF

" LCALL RTCWR

MOV R2#88H

iWRITE PROTECT =0

;DATE

:MONTH



MOV R3,TIMBUF+1
LCALL RTCWR
MOV R2,#8CH
MOV  R3,TIMBUF+2
LCALL RTCWR
MOV  R2 #8AH
MOV R3,TIMBUF+6
LCALL RTCWR

MOV  R2#84H
MOV R3,TIMBUF+3
LCALL RTCWR
MOV  R2#82H

MOV R3,TIMBUF+4
LCALL RTCWR
MOV R2,#80H .
MOV R3TIMBUF+5
LCALL RTCWR

MOV R2#8EH
MOV R3,#80H
LCALL RTCWR
RET

; Scan keyhoard
; Data output: R2

SCAN_KEY:PUSH DPH
PUSH DPL
PUSH R7
PUSH Re6
PUSH RS
PUSH RO

YEAR

\WEEK-DAY

;HOUR

:MINUTE

;SECOND

'WRITE PROTECT =1



PUSH R1
MOV DPTR #PORTC
MOV R5,#00H ; INDEX TABLE_KEY
MOV R7 #04H ; SET COUNTER
MOV R6,#OFEH ; PATTERN_KEY
'OV R2,#00H
MOV A R6
COUNTER: MOVX @DPTRA ; send pattem to portc 8255(low)
LCALL DELAY
MOVX A@DPTR ; read data portc 8255(up)
ANL A#OFOH ; mask bit
CJINE A #0FOH,KEY_O ;check key press
MOV AR6
RLA ; rolate datain A
MOV R6,A
INC RS
INCR5
INCRS
INC RS
DINZ R7,COUNTER
LIMP Si

KEY_0: LCALL DELAY ; delay
MOVX A@DPTR ; read keyboard
ANL A#OFOH
CINE A#OFOH,KEY_1  ; check key release
LIMP ST

KEY_1: MOV DPTR#DATA_KEY ; load table key
MOV R7,#04H
MOV R1,#00H
MOV RO,A
MOV R3,#0EFH
MOV AR3



KEY1: ANL A#OFOH
CJNE A,RO,KEY ; check key press
MOV AR5
ADD AR1
cine a,#00,key2
limp key0
KEY2: INCDPTR
DEC A
JNZ KEY2
key0: MOVC A@A+DPTR ; load table key
MOV R2,A
LCALL DELAY
MOV DPTR#PORTC
KEY_CH: MOVX A@DPTR
ANL A #0OFOH
CJNE A #0FOH,KEY_CH
LUMP ST
KEY: MOVAR3
RLA
INC R1
MOV R3,A
DJNZ R7,KEY1
ST: POPR1
POP RO
POP R5
POP R6
POP R7
POP DPL
POP DPH
RET

SET_TIME: MOV R5,DPH
MOV R1,DPL
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SET1:

TIME:

TIME4:

TIMES3:

TI_1:

TIMES:

TIMEG:

MOV DPH,R5

MOV DPL.R1

MOV LCDBUF #20H
MOV LCDBUF+1,#20H
MOV LCDBUF+21,#20H
MOV LCDBUF+22 #20H
LCALL LCDOUT
LCALL SCAN_KEY
CJINE R2 #00H,TIME
LJMP SET_TIME

MOV LCDBUF+21,R2
MOV R6,R2
LCALL S1_DIS

LCALL SCAN_KEY
CJNE R2,#00H,TIME3
LJMP TIME4
MOV LCDBUF+22,R2
MOV R7,R2
LCALL 81_DIS
LCALL RD
MOV TIMBUF+3,A
CJUNE A #24H,TI_1
JNC SET1

MOV LCDBUF,#20H
MOV LCDBUF+1,#20H

MOV LCDBUF+24,#20H
MOV LCDBUF+25,#20H

LCALL LCDOUT
LCALL SCAN_KEY
CJUNE R2,#00H,TIMES
LJMP TIMES

MOV LCDBUF+24,R2

; scankey for character 1

; check preeskey (if no goto TEMP1)
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MOV R6,R2
LCALL S1_DIS

TIME?7: LCr LL SCAN_KEY
CJ IE R2,#00H,TIME8

LJNIP TIME7

TIMES: MOV LCDBUF+25,R2
MOV R7,R2
LCALL S1_01S
LCALL RD
MOV TIMBUF+4,A

CJUNE A#60H,T1_2
T2 JNC TIMES

TIME2: LCALL SCAN_KEY

CJNE R2,#0EH,TIME2

MOV R2,#05H
LCALL DTSEC
MOV A#01

LCALL LCDWI

RET

DIS_TIME:

MOV DPH,11H

MOV DPL,10H

MOVX A@DPTR,
LCALL HTOA

MOV LCDBUF+19,R2
MOV LCDBUF+20,R3

MOV LCDBUF +21,#3AH

INC DPTR

MOVX A@DPTR
LCALL HTOA

MOV LCDBUF+22,R2
MOV LCDBUF+23,R3

; check key 'R’
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MOV LCDBUF+24,#20H
INC DPTR

MOVX A@DPTR

LCALL HTOA

MOV LCDBUF+25,R2
MOV LCDBUF+26,R3
MOV LCDBUF+27,#3AH
INC DPTR

MOVX A@DPTR

LCALL HTOA

MOV LCDBUF+28,R2
MOV LCDBUF+29,R3
MOV LCDBUF+1,#20H

MOV LCDBUF+18,COUNT_TIME

MOV DPH,R5
MOV DPL,R1
LCALL LCDLD1
LCALL LCDOUT
RET

SET_TIME1:

SETO_TIME:

MOV R5,DPH
MOV R1,0PL
MOV DPH,R5
MOV DPL,R1
LCALL LCDLD1

MOV 12H,#00H ; SET STATUS=0
MOV DPTR,#DATA1_LCD2

LCALL LCDLD2

LCALL LCDOUT

MOV LCDBUF,#20H
MOV LCDBUF+1,#20H
MOV LCDBUF+21,#3AH
MOV LCDBUF+24,#2DH
MOV LCDBUF+27 #3AH
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SS0:

S§S1:

SS3:

S84:

SS2:

SET_T1:

LCALL LCDOUT
LCALL DIS_TIME
LCALL SCAN_KEY
CJUNE R2,#00H,SS1
LJMP SSO

CJUNE R2,#0EH,SS3
MOV R2,#01H
LCALL DTSEC
MOV A#01

LCALL LCDWI

RET

CJUNE R2,#0BH,SS4
LCALL CHECK_UP
LJMP SETO_TIME

CJNE R2,#08H,58S2
LCALL CHECK_DOWN
LJMP SETO_TIME

CJUNE R2,#0CH,SS0
MOV 12H,#01H

MOV DPH,R5
MOV DPL,R1

MOV LCDBUF #20H
MOV LCDBUF+1,#20H
MOV LCDBUF+21,#3AH
MOV LCDBUF+24,#2DH
MOV LCDBUF+27 #3AH
LCALL LCDOUT

iSET STATUS=1



——— -

S_TIME1:

S_TIMEQ:

S_TIME2:

S_TIMES:

S1_CK1:

S_TIME4:

S_TIMES:

S_TIMES:

S_TIMET?:

LCALL SCAN_KEY
CJNE R2,#00H,S_TIMEO
LJMP S_TIME1

MOV LCDBUF+19,R2
MOV Re,R2

LCALL $1_DIS

LCALL SCAN_KEY
CJUNE R2.#00H,S_TIMES
LUMP S_TIME2

MOV LCDBUF+20,R2
MOV R7,R2

LCALL S1_DIS
LCALLRD

MOV DATA_TIME.A
CJUNE A#24H,51_CK1
JNC SET_T1

MOV LCDBUF #20H
MOV LCDBUF+1,#20H
MOV LCDBUF+22,#20H
MOV LCDBUF+23 #20H
LCALL LCDOUT

LCALL SCAN_KEY
CJINE R2,#00H,S_TIMES
LJMP S_TIME4

MOV LCDBUF+22,R2
MOV R6,R2

LCALL S1_DIS

LCALL SCAN_KEY
CJINE R2,#00H,S_TIME7
LJMP S_TIMEG

MOV LCDBUF+23,R2



S1_CK2:

‘S_TIMES:

S_TIMES:

S_TIME10:

S_TIME11:

$1_CK3:

S_TIME12:

MOV R7,R2

LCALL S1_DIS

LCALL RD

MOV DATA_TIME+1,A
CJNE A#60H,51_CK2
JNC S_TIME4

MOV LCDBUF #20H
MOV LCDBUF+1,#20H
MOV LCDBUF+25,#20H
MOV LCDBUF +26,#20H
LCALL LCDOUT

LCALL SCAN_KEY
CJNE R2,#00H,S_TIME9
LUMP S_TIMES

MOV LCDBUF+25,R2
MOV Rg,R2

LCALL S1_DIS

LCALL SCAN_KEY

CJNE R2,#00H,S_TIME11
LJMP S_TIME10

MOV LCDBUF+26,R2
MOV R7,R2

LCALL S1_DIS

LCALL RD

MOV DATA_TIME+2,A
CJINE A#24H,51_CK3
JNC S_TIMES

MOV LCDBUF #20H
MOV LCDBUF+1,#20H
MOV LCDBUF+28,#20H
MOV LCDBUF+28,#20H
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S_TIME13:

S_TIME14:

S_TIME1S:

S1_CK4:

LOAD1_CH1: -

LCALL LCDOUT

LCALL SCAN_KEY

CJINE R2,#00H,S_TIME13
LJMP S_TIME12

MOV LCOBUF+28,R2
MOV R6,R2

LCALL S1_DIS

LCALL SCAN_KEY

CJNE R2,#00H,S_TIME15
LIMP S_TIME14

MOV LCDBUF+28,R2
MOV R7,R2

LCALL S1_DIS
LCALLRD

MOV DATA_TIME+3,A
CJUNE A#60H,S1_CK4
JNC S_TIME12

MOV A,COUNT_TIME
ANL A #0FH
MOV R7,A

MOV A,CHANNEL
CJUNE A, #01H,LOAD_CH2
MOV DPTR#TIME_CH1
INC DPTR

INC DPTR

INC DPTR

INC DPTR

INC DPTR

DJNZ R7,LOAD1_CH1
LCALL LOAD_TIME
LJMP SSO
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LOAD_CH2: CJINE A #02H,LOAD_CH3
MOV DPTR #TIME_CH2
LOAD2 CH2: INCDPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJUNZ R7,LOAD2_CH2
LCALL LOAD_TIME
LJIMP SS0O

LOAD_CH3: CJUNE A, #03H,LOAD_CH4
MOV DPTR #TIME_CH3
LOAD3_CH3: INCDPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJUNZ R7,LOAD3_CH3
LCALL LOAD_TIME
LJMP SSO

LOAD_CH4:  CJNE A#04H,LOAD_CHS
MOV DPTR #TIME_CH4
LOAD4_CH4: INCDPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,LOAD4_CH4
LCALL LOAD_TIME
LJMP SSO

LOAD_CHS:  CJNE A#05H,LOAD_CH6E
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MOV DPTR #TIME_CHS
LOADS5_CHS:  INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,LOAD5_CHS
LCALL LOAD_TIME
LJMP SSO

LOAD_CH6:  CJNE A#06H,LOAD_CH7
MOV DPTR #TIME_CH6
LOAD6S_CH6:  INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJUNZ R7,LOAD6E_CH6E
LCALL LOAD_TIME
LJMP SSO

LOAD_CH7:  CJNE A#07TH,LOAD_CH8
MOV DPTR #TIME_CH7
LOAD7_CH7:  INCDPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,LOAD7_CHT
LCALL LOAD_TIME
LJMP SSO

LOAD_CHS8: -~ CJUNE A#08H,LOAD_CHS
MOV DPTR#TIME_CHS8



LOADB_CHS:

INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC OPTR

DJUNZ R7,LOAD8_CHB

LOAD_CHS:

LCALL LOAD_TIME
LJMP SSO

LJMP SSO

S1_DIS:

MOV DPH,R5
MOV DPL,R1
LCALL LCDLDA
LCALL LCDOUT
MOV R2,#02H
LCALL DTSEC
RET

‘CHECK_UP:

CHO_UP:

CH1_UP1:

MOV A,COUNT_TIME
CJNE A #39H,CHO_UP
JNC CHO_UPO

INC COUNT_TIME
MOV A,COUNT_TIME
ANL A#OFH

MOV R7.A

MOV A,CHANNEL
CJUNE A#C1H,CH2_UP
MOV DPTR #TIME_CH1
INC DPTR

INC DPTR

INC DPTR

INC DPTR
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CHO_UPO:

CH2_UP:

CH2_UP2:

CH3_UP:

CH3_UP3:

CH4_UP:

CH4_UP4:

INC DPTR

DJUNZ R7,CH1_UP1
MOV 11H,DPH
MOV 10H,DPL
RET

CJNE A #02H,CH3_UP
MOV DPTR#TIME_CH2
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,CH2_UP2
MOV 11H,DPH
MOV 10H,DPL
RET

CJNE A#03H,CH4_UP
MOV DPTR#TIME_CH3
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJUNZ R7,CH3_UP3
MOV 11H,DPH
MOV 10H,DPL
RET

CJUNE A #04H,CH5_UP
MOV DPTR #TIME_CH4
INC DPTR
INC DPTR
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CH5_UP:

CHS_UPS:

CH6_UP:

CH6_UPe:

CH7_UP:

INC DPTR

INC DPTR

INC DPTR

DJNZ R7,CH4_UP4
MOV 11H,DPH
MOV 10H,0PL

RET

CJUNE A#05H,CHe_uP
MOV DPTR #TIME_CHS
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,CH5_UPS
MOV 11H,DPH
MOV 10H,DPL
RET

CJNE A#06H,CH7_UP
MOV DPTRATIME_CH6
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,CH6_UP6
MOV 11H,DPH
MOV 10H,DPL
RET

CJINE A#07H,CH8_UP
MOV DPTR #TIME_CH7



CH7_UPT: INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJNZ R7,CH7_UPT7
MOV 11H.DPH
MOV 10H,DPL
RET

CH8_UP: CJUNE A #08H,CH9_UP
MOV DPTR#TIME_CHS8
CH8_uPs: INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
DJUNZ R7,CH8_UP8
MOV 11H,DPH
MOV 10H,DPL
RET

CH9_UP: RET

CHECK_DOWN: MOV A,COUNT_TIME
CJUNE A#32H,CH1_DOWN
CH1_DOWN:  JC CH1_DOWN1
DEC COUNT_TIME
MOV A,COUNT_TIME
ANL A#OFH
MOV A,CHANNEL
CJUNE A#01H,CH2_COWN
LCALL DEC_RO

CH1_DOWN1: RET



L )

CH2_DOWN:

CH3_DOWN:

CH4_DOWN:

CH5_DOWN:

CH6_DOWN:

CH7_DOWN:

CHB8_DOWN:

CH9_DOWN:

ateirdedr
]

DEC_RO:

iazald

CJUNE A #02H,CH3_DOWN
LCALL DEC_RO
RET

CJINE A #03H,CH4_DOWN
LCALL DEC_RO
RET

CJUNE A#04H,CH5_DOWN
LCALL DEC_RO
RET

CJINE A#05H,CH6_DOWN
LCALL DEC_RO
RET

CJNE A#06H,CH7_DOWN
LCALL DEC_RO
RET

CJUNE A #07H,CH8_DOWN
LCALL DEC_RO
RET

CJNE A,#08H,CH9_DOWN
LCALL DEC_RO

RET
RET

MOV RO,#10H
DEC @RO

DEC@RO



[T -

RS TS TR

DEC @RO
DEC@RO
DEC @RO
RET

Rl gt el s ataaaaaasad el asaddd
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DTSEC: MOV R3,#179
DTSEC1: MOV R4,#0
DJNZ R4,$
NOP
NOP
DJNZ R3,0TSEC1
DJUNZ R2,DTSEC
RET

DMSEC: MOV R4,#230
DMSEC1: NOP
NOP
DJINZ R4,DMSECA
DJNZ R3,DMSEC
MOV A R2
CJINE A #0,DMSEC2
RET
DMSEC2: DEC R2
SJMP DMSEC

LCDWI: PUSH DPH
PUSH DPL
MOV DPTR #LCDWRC
MOVX @DPTRA
MOV DPTR#LCDRDC
LCDWI1: MOVX A@DPTR
JB ACC.7,LCDWI1
POP DPL
POP DPH
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RET

LCDWD: PUSH DPH
PUSH DPL
MOV DPTR,#LCOWRD
MOVX @DPTRA
MOV DPTR#LCDRDC
LCOWD1: MOVX A@DPTR
JB ACC.7,LCOWD1
POP DPL
POP DPH
RET

LCDSET: MOV A,#001110008
LCALL LCDWI
MOV A,#000011108B
LCALL LCDWI
MOV A#01H
LCALL LCDWI
RET

LCDLDX: PUSH RO
MOV R2,#32
MOV RO,#.CDBUF
LCDLDX1:CLRA
MOVC A@A+DPTR
MOV @R0,A
INC DPTR
INC RO
DJNZ R2,LCDLDX1
POP RO
RET

LCDLD1: PUSH RO
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MOV R2,#16

MOV RO,#L.CDBUF

LJMP LCDLDX1
LCDLD2: PUSH RO

MOV R2,#16

MOV RO #L.CDEUF+186

LJMP LCDLDX1

LCDOUT: MOV RO,#.CDBUF
MOV A #80H
LCALL LCDOUTS
MOV A#0COH
LCALL LCDOUTS
RET

LCDOUTS:LCALL LCDWI
MOV R2,#16
LCDOUTS1:MOV A@RO
LCALL LCDWD
INC RO
DJUN R2,LCDOUTS1
RET

CLEAR: MOV DPTR #LCDBUF
MOV R7,#32
MOV A#20H_
CL1: MOVX@DPTRA
INC DPTR
DJNZ R7,CL1

RET

oo
[

CLEAR_ CH: ~ MOV R7,#09H
CL_CH: INC DPTR
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INC DPTR

INC DPTR

{INC DPTR

MOV A#00
MOVX @DPTRA
INC DPTR

DJINZ R7,CL_CH
RET

T CNE I hrdrdrdw
]

DELAY: PUSH R7

PUSH R6

MOV R7,#50H
DELAYO: MOV R6,#40H
DELAY1: DINZ R6,$

DJNZ R7,DELAYO

NOP

POP R6

POP R7

RET

DATA_LCD%: DFB* KMITL *
DATA1_LCD1: OFB" ELECTRONIC *
DATA_LCD2: DFB* TIMER CONTROL *
DATA1_LCD2: DFB " "
DATA_LCD3: DFB* CHANNEL1 *
DATA_LCD4: DFB“ CHANNEL2 *
DATA_LCDS5: DFB* CHANNEL3 *
DATA_LCD6: DFB" CHANNEL4 *
DATA_LCD7: DFB* CHANNELS *
DATA_LCDS: DFB* CHANNELS "
DATA_LCDS: DFB* CHANNEL7 *
DATA_LCD10: DFB” CHANNEL®S *
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DATA_LCD11: DFB" SETTIME *
DATA_KEY: DFB 08H,37H,34H,31H,30H,38H,35H,32H,0BH,39H,36H,33H,0EH,0FH,00H,0CH

STOP:
END

it < W
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Triacs
Silicon Bidirectional Triode Thyristors

... designed primarily for full-wave ac control applications, such as lighting systems,

heater controls, motor controls and power supplies; or wherever full-wave silicon-gate-

controfled devices are needed.

¢ Off-State Voltages to 800 Voits

® All Diffused and Glass Passivated Junctions for Parameter Uniformity and Stabitity

¢ Small, Rugged Thermowatt Construction for Thermal Resistance and High Heat
Dissipation .

® Gate Triggering Guaranteed in Three Modes (MAC223FP Series) or

Four Modes (MAC223AFP Series)
Mno——ﬁ__o*o mMTY
G

MAC223FP
Series
MAC223AFP
Series

ISOLATED TRIACs
THYRISTORS
25 AMPERES ARMS
200 thru 800 VOLTS

/CASE 221C02
STYLE 3
MAXIMUM RATINGS .
Reting Symbol Value Unit
Repetitive Peak Off-State Voltage, Note 1 Ty = —40to +125°C) VORM Volts
1/2 Sine Wave 50 to 60 Hz, Gate Open
MAC223-4FP, MAC223A4FP 200
MAC223-6FP, MAC223A6FP 400
MAC223-8FP, MAC223ABFP 600
MAC223-10FP, MAC223A10FP 800
On-State RMS Current (Tc = +80°C) Full Cycle Sine Weave S0 to 60 Hz, Note 2 IT(RMS) 25 Amps
Peak Nonrepetitive Surge Current {One Fult Cycle, 60 He, Tc = 80°C, Irsm 250 Amps
preceded and followed by rated current)
Circuit Fusing (1 = 8.3 ms) 2. 260 A2
Peak Gate Power (t < 2 us) PGM 20 Watts
Average Gate Power (TC = +80°C, t < 8.3 ms) PG(AV) 0.5 Watt
Peak Gate Current (t < 2 us) IGM 2 Amps
Peak Gate Voltage (t < 2 us) VoM =10 Volts
RMS Isolation Voltage (TA = 25°C, Relative Humidity < 20%) Vuso) 1500 Volts
Operating Junction Temperature Ty —-40t0 +125 *C
Storage Temperature Fiange ngg ~40to +150 ‘C
Mounting Torque —_— 8 in/tb
Nates: 1. Aatings spply for open gete condllions.‘Thvrlllov devices shafl not be tested with a current for blocking capability such that the

voltage applied &eds the rated bl

o L il
2. The case lomperwture reference point for all Tc measurements is @ point on the center lead of the packsge as close 8s possible to the plastic body.

4



MAC223FP Series ® MAC223AFP Series

ELECTRICAL CHARACTERISTICS (Tc = 25°C and either polarity of MT2 to MT1 voltsge unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Peak Blocking Current, Note 1 Ty = 25°C IDAM -— -—_ 10 pA
(Vp = Rated VprM. Ty = 125°C - - 2 mA
Peak On-State Voltage vim — 1.4 1.85 Volts
(ITm = 35 A Paak; Pulse Width € 2 ms, Duty Cycle < 2%
Gate Trigger Current {Continuous dc} [fe} 4 mA
(Vp = 12V, R = 100 1}
MT2(+), G(+); MT2(-), G(-), MT2(+), G(-} —_ 20 50
MT2(-). G(+)} “A* SUFFIX ONLY — 30 75
Gate Trigger Voltage {Continuous dc) A e} ¢ Volts
(Vp = 12V, R = 100 (1)
MT2(+), Gl +); MT2(-), G(-), MT2(+), G(-) - 1.1 2
MT2(-). G(+] ~A" SUFFIX ONLY - 1.3 25
(Vp = Rated VppM. Ty = 125°C, R = 10 k) 0.2 0.4 —
MT2(+), G(+): MT2(-}. G{-). MT2(+), G(-)
MT2(-}, G(+) "A~ SUFFIX ONLY 0.2 04 -
Holding Current Y] —_— 10 50 mA
(Vp = 12V, It = 200 mA, Gate Open)
Gate Controlled Turn-On Time tgt —_— 1.5 - Hs
(Vp = Rated VDRM. ITm = 35 A Peak, I = 200 mA)
Critical Rate of Rise of Off-State Voltage dvidt — 40 — Vius
(Vp = Rated VpRM. Exponential Waveform, Tc = 125°C)
Critical Rate of Rise of Commutation Voltage dv/dt(c) - 5 - 1 Vigs
{(Vp = Rated VpRM:. ITM = 35 A Peak, Commutating dvdt = 13.4 A/ms,
Gate Unenergized, Tc = 80°C)
NOTE 1. Ratings apply for open gete conditions. Devices shall not be tested with & it source for blocking voltage such that the voitage
applied excoeds the rated blocking voitage.
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MAC223FP Series ® MAC223AFP Series

TYPICAL CHARACTERISTICS
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LM139, LM239, LM339, LM139A
e, . LM239A, LM339A, LM2901
QUADI UPLE DIFFERENTIAL COMPARATORS

01679, OCTOBER 1978 - REVISED APRI 1888

».¢ Single Supply or Dual Supplies LM139, LM139A ... J PACKAGE
we

A ALL OTHERS ... D, J, OR N PACKAGE
';.. Wide Range of Supply Voltage ...2to 36 V (TOP VIEW)

3 0 ;ow ?uspl'\{ Curren:)t;fal: l:dependent of out comp 1 [T1 Tl ouT come 3
a3, SupplyYoltage...0.0 mA Typ out comp 2] uaourcompa
' ¢ Low input Blas Current . .. 25 nA Typ vee(ds wjiceno

’ IN- MP
¢ Low Input Offset Current ... 3 nA Typ comp e iNey CO
LM139 #2 CIN+[]s w[Jm-} w4
( ) COMP;IN—[:G o[J N+ ) COMP
¢ Low Input Offset Voltage ... 2 mV Typ #1 UN+(]» s[JIN-) #3
‘s Common-Mode Input Voltage Range
- lncludes Ground LM139, LM139A
. FK CHIP CARRIER PACKAGE
;o Differential Input Voltage Range Equal to ‘ (TOP VIEW)
Maximum-Rated Supply Voltage ... =36 V 55 55
"¢ Low Output Saturdtion Voltage ©0p0O
‘ N -Z ™
¢ Output Compatible with TTL, MOS, and 3
o £MOS vee GND
‘e NC NC
ggofccdpﬂon 2IN- 4N+
" These devices consist of four independent NC NC
‘voltage comparators that are designed to 2IN+ 4 IN~
_operate from a single power supply over a wide

"range of voltages. Operation from dual suppties

Is also possible as long as the ditlerence ¢ g' é 2 é é N
‘between the two supplies Is 2 V10 36 Vand pin 3 < - ©o0

;is'at least 1.5V move positive than the Input HC—No internal connection

‘common-mode voltage. Current drain s -

.Independent of the supply voltage. The outputs symbol (each comparatbr) <
can be connected to other open-collector

‘oulputs to achieve wired-AND relationships. y
NONINVERTING

AVAILABLE OPTIONS < INPUT IN+ —OUTPUT
PACKAGE INVERTING
Vio MAX | SMALL CERAMIC | PLASTIC INPUT tN- L
8125°C | OUTLINE CE?F‘.‘(';"C oip olp
(D) ) (N) .
smv | L.338D =] m33e) | L3eN
2mv | LmM339AD - LM339AY | LM339AN
Smv | L4239 - LM239] | LM239N
2mV | LM239AD - LM239AJ | LM239AN
7mv | Lm2e01D - LM29011J | LM2091IN
Smv e TMI35FK | LM139J =
s )
H25C | zmv - LMI39AFK | tM139A4 -

3 R
P package Is avatiable taped and regled. Add the suffix R to the
type when ordering. (e.g.. LM3390R) °



LM139, LM239, LM339, LM139A
LM239A, LM339A, LM2901 :
QUADRUPLE DIFFERENTIAL COMPARATORS

A .
schemati : {each comparator) . :

Vee

(on
80 uA vees)

CURRENT
REGULATOR
60 pA 10 A @ 80 pA
10pA Y
NONINVERTING 3 ouTPUT
INPUT
’ 1
INVERTING
INPUT r——‘
. a
GND
3 (oR
*

vee-
. cc-)

absolute maximum ratings over operating free-alr temperature range (unless oth

Supply voltage, VG (see Nof8 2)
Differential input voltage (see Note 3)

......................

erwise noted):
oo

Ry %Y

Input voltage range (either input)
Outputvoltage . ... ... ittt
Outputeurment .. ... ... ...,
Duration of output short-circuit to ground (see Note 4)
Continuous total dissipation . . ..o vu v e i ettt e, Seé Dissipation Rating T *;
Operaling free-alr temperature range: LM139 ...............00¢c0unnn... ~55°C to'125'C:
LM239, LM239A ... ... ~25°C 085!
LM339,LM339A . .. .......ovi i 0°Cto 70°C;
LM2301 . ... ~40°C to 125°C:
Storage temperaturerange ............. e, e D ~65°C to 150°CH:
Case temperature for 60 seconds: FK package m
Lead temperature 1,6 mm (1/16 Inch) from case for 60 seconds: J package ............... 300C:
Lead temperature 1,6 mm (1/16 Inch} from case for 10 seconds: D or N package . ........... 260C
NOTES: 2. A voltage values, except diffarential voltages, are with respect to the network ground terminal.
3. Differgntial voltages are at the ing Input terminal with respect to the inverting input.
4.Shondvmmmmwvccmumommhwhomdmmuddoswdbn.
DISSIPATION RATING TABLE
PACKAGE Ta < 25°C DERATING DERATE TA = 70°C TA = 85°C T = 125C -
POWER RATING FACTOR ABOVE Ty, POWER RATING | POWER RATING | POWER RATING ]
D 800 mW 7.6 mWIC 3rc 608 mW 494 mW )
K 900 mW 11.0 mwW/rC 68°C 880 mW 716 mW
e 200 mwW 11.0 mwrC 68°C 880 mw 715 mw
J (AN others) 900 mW 8.2 mWrC 40°C 656 mw 533 mW
N 900 mW 9.2 mW/C §2°C 736 mwW 568 mW




sotricet toacacter stids I EHLITed RTaI tiperature VECT B VIliniaal ottisiwied Aotedy.
- : E O P LM138 LM139A
. PR .
PARAMETER TEST CONDITIONS' i NP AR P N wA] UM
VeC = 5V1030V, 25°C 2 5 1 2
Vio  Input ofiset voltage vic = VicRmin, Vo= 14V Z55°C 10 125°C 9 o ™
25°C 3. 25 k] 25
Lo  Input offset current Vo =14V 1o 155C R 60 50 nA
25°C ~25 =~-100 -25 -100
s Input blas current Vo=14V TSSC 1155 300 300 nA
) L \/ 01'2 ‘ \7 0“:
VicR Common-mode input vohage range cC ce” v
- ~55°C 10 125°C oto ow
Vee-2 vVee-2
Large-signal dffterential vohage VCCs = 275V,
Avo amphfication Vo= -5Vto5V s 200 % 200 Vimv
< Vo =5V 25°C 0.1 0.1 nA
Lo High-lavel outhut current Vp=1V . Vor =30V 55C 10 135 1 1 vy
25C 150 400 150 400
Vor Lowlevel ot voltage Vip= =1V, oL =4mA TC 15T 7% 7% mv
oL Lowdevel output curent Vip= -1V, VoL=1.5V 25°C 6 16 6 16 mA
Supply current .
! Vo = 2.5V, No load 25°C 0s X
cC , (lour comparators) [o) 2 0.8 2 mA
t Al characteristics are measured with zero common-mode input volage unless otherwise spacified.
switching characteristics, V¢ = 5§V, TA = 25°C
PARAMETER TEST CONDITABNS MIN TYPA MAX UNIT
A me R connected 10 5 V through 5.1 k{2, 100-mV input step with 5-mV overdrive 13
esponse CL = 15pF} See Note 4 TTL-lovel input step 0.3 ol

3 Cy includes probe and jig capacitance.
NOTE 4: The tesponse time specified is the interval between the input step function and the instant when the output crosses 1.4 V,

SHOLVHYJINOD TYILNIHI3410 31dNHAVND

V6ELINT ‘66 LN



electrical characteristics at specified free-air temperature, Voc = 5V (unless otherwlse noted)

LM239, LM339 LM2394, LM339A LM2901
PARAM ST CONDITIONSt I
RAMETER TESTC MIN TYP MAX | MIN  YP MAX | NIN v MAx| UNT
v Input offset Vee = 5Vto 30V, 25°C 2 5 | 1 2 ‘ 2 7 v
0 \orage VIC = VicRMin, Vo =14V | Full range 9 ] 15
Input offset - 25°C 5 50 5 50 5 50
"0 urrent Vo =14V Full range 150 150 20| ™
25°C ~25 =250 -25 -250 -25 -250
U8 Input bias cument (s Full range ~30 ~i00 ] ™
Oto “0to, Oto
25'C
Common-mode Vee-1.5 Vee=1.5 Veg=1.5
VICR  input vorage Falranas | 00 . 0t 0w v
fange g Vee-2 v Vee-2 Vee-2 .
Large-signal vee = 15V,
Avp  difterential voltage |Vo = 1.4Vio 114V, 25°C 50 200 50 200 25 100 vimv
’ amplification R 2 15Kk1to Voo L N
. High-level Vin = 1V VoH =5V 25°C 0.1 50 0.1 ) 0.1 0] na |b
GH output current 10 VO =30V Full range 1 1 1 HA
Low-level 25°C 150 400 150 400 150 500
7 ViD= =1V, 4
Ol oupgvorage  |V1O = =1 R T 700 700 700] ™
Low-lgve!
l ViD= -1V, VoL =15V ] 1 6 1
oL cutrent ~n)- 11/ oL A15 ‘ 25C 6 . . 16 [} 16 mA
Supply current Vo = 25V, No loag 0.8 2 0.8 2 0.8 2 >
'€C our comparators) [V = 30V, Vg = 13 V, N oad ‘5 © - s ™
t Full range (MIN to MAX) for LM239 and LM239A is ~25°C to 85°C, for LM339 and LM339A is 0°C 10 70°C, and for LM2301 &8 ~40°C to 125°C. All characteristics are measured with
Zero common-mode iNput voltage unless otherwise specified,
switching characteristics, Voc = 5 V,Ta = 25°C
2 . .
PARAMETER K TEST CONDITIONS i A MIN TYP  MAX | UNIT
Ry, connected to 5 V through S.1 kY, 100-mV input step with 5-mV overdrive 13
Response tme CL=15pF} See Note 5 TTLJavel inpt step 0.3 ns

t ¢ inctudes probe and jig capacitance.

NOTE 5. The response time specified is the interval between the input step tunction and the instant when the output crosses 1.4V,

3434410 31dNHAYND
LO6ZWT "Y6EEINT "Y6EZINT ‘BECINT ‘6E2INT

SHO1YHYJINOD TVILN
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LM193, LM293, LM393, LM293A, LM393A, L2903

DUAL DIFFERENTIAL COMPARATORS

02232, JUNE 1976 —REVISED NOVEMBER 1988

?: Single Supply or Dual Supplles
a@:Wlde Range of Supply Voltage ... 21036V

iio Low Supply Current Draln Independent of
% .. Supply Voitage . .. 0.5 mA Typ

¥
{'»_Low Input Blas Current.... 25 nA Typ

:¢ Low Input Offset Current ... 3 nA Typ .
" (M139)
‘e Low Input Offset Voltage .. .2 mV Typ

{0 Common-Mode {nput Voltage Rango
g;;:‘ Includes Ground

s, Differential Input Voltage Range Equal to
»* Maximum-Rated Supply Voltage ... =36 V

“e Low Output Saturation Voltage

« Output Compatible with TTL, MOS, and
CcMOS

gescription

These devices consist of two independent
volage comparators that are designed to
operate from a single power supply over a wide
Tange of voltages. Operatlon from dual supplies
Is also possible as long as the difference
between the two supplies Is2 V10 36 Vand pin 8
Is at least 1.5V more posltive than the input
common-mode  voltage. Current drain s
Independent of the supply voltage. The outputs
tan be connected to other open-coliector
‘outputs to achleve wired-AND relationships.

AVAILABLE OPTIONS <
BOLIZATION OPERATING Vio MAX
PACKAGE | TEMPERATURE AT
SUFFIX RANGE Ta = 25°C
LFKJG | -55°Clo125C smv
D.JG.P | -25°Ct085°C smv
D.JG.P | -25Ct085C 2mv
0,4G,P 0"C1070°C s mv
D.4G.P o"Clo 70°C 2mv
0.4G,P | -40°Cto 125°C TV
a D package is avaiiable in tape end reel. Add an R suffix when
{0.0.. LM3930R)

LM193 ... JG PACKAGE
ALL OTHERS . . . D, JG. OR P PACKAGE

(TOP VIEW)
our [y Us[lvec
- Q2 Qour
MP ¥ ¢
coMP #1 ne O eQ - COMP #2
GND {44 s{jIN+
LM193 . . . FK PACKAGE
{TOP VIEW)
5
0oou So
Ze-~2Z>2
] 20
NC ]« NC
1IN~ 18 w{j2our
NC )6 6} NC
TN+ 7 2N~
NC ) 1« {INC
9 10 11 12 13
fmSamionimYan]
OO0V + O
Z2z22322Z
0 -
™~

NC —No Interns! connection

4
€ wie3... L
v PLUG-N PACKAGE

(TOP VIEW)
<
vee

COMPARATOR NO. 1
2°ON MOLVHYANOD

GND

PIN 4 1S IN ELECTRICAL COMTACT
WITH THE CASE,

symbol (each comparator)
NONINVERTING
INPUT IN+

INVERTING
INPUT IN-

OUTPUT



LM193, LM293, LM393, LM293A, LM393A, LM2903
DUAL DIFFERENTIAL COMPARATORS.

schematic (each comparator) . A Dol “'c.u ’
vee
IOR Vcc";)
80-xA
CURRENT é . . b‘ :
REGULATORA -
60 xA
10,4y [
. % ‘\ “f s ‘.
e NONINVERTING

INPUT f OuTPUT " <

INVERTING

INPUT . 4 E

Current vatues chown are nominal.
absolute maximum ratings over operating free-alr temperature range (unless otherwlse nohd}

Supply voltage, Vi (see gote L )
Differential input voltage (sBeNote 2) ...........
Input voltage range (either'input) ........... .
Outputvoltage . .. ... ciiiieiiiiinennnnnnnnn
Output cuITent . . .ot i et e et e
Duration of output short-circuit to ground (see Note 3) .
Continuous total disslpation . . . ............
Operating free-air temperaturerange: LM193 ... ..................
LM293, LM293A . . .
LM393, LM383A
LM2903 ..........c00vnnn
Storage temperature range . ................... e, e, -65'Cto 150
Case temperature for 60 seconds: FKpackage ............... e T
Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds: D or P package
Laad temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package
Lead temperature 1,6 mm (1/16 Inch) from case for 10 seconds: L package
NOTES: 1. All voltage values, except diflarential voltages, are with rospect to the network ground terminel.

2. Differential voltages are at the noninverting Input terminal with respect 10 the inverting input.
3. Short circuits from outputs to Voo can cause excessive heating and eventual destruction.

GtD
P St {OR Vg -t

OISSIPATION RATING TABLE

PACKAGE Ta s 25°C DERATING DERATE TA = 70°C Ta = 85°C Ta =125 ‘\4
POWER RATING FACTOR ABOVE Ta POWER RATING POWER RATING POWER RATYN
] 725 mW 5.8 mW/C 25C " 464 mW 77T W - ,4
K 900 mW 11.0 mW/°C , 60°C 880 mW 715 mw 275 mW ~ 9?
JG (LM193) 900 mW 8.4 mWrC 43°C 872 mwW 546 mW 210 mW j
JG (AX others) 825 mW 6.6 mW/"C 25°C 528 mW 429 mW - *_h
L 825 mW 6.6 mW/°C 25°C 528 mW 429 mW 165 mW ':
P 900 mW 8.0 mWrC 37rC 640 mW 520 mW -




Arviy i.\t:‘! /M‘“‘? -

A bdagal

'y
Fopo s eve -

Tor Sop v o ea Dot oo X g o v AW e Attt Ve e
e e L[ T, CMZ93. LM393 1 .| LM2B3A, LMISIA [T
S TRST cgnornons'f' TUTMING TP MAX| WMIN_TYP MAXT MIN © TYP MAX MmN TYP
; VoG =BVIS30 Y, T35 2. 5 25 (] 2
Vio  lnpu ofset volage v.,;c- Vica. Vo= 14V _[Fuimnge 0 0 ]
25 3 .25 5 50 5 50 5
Wo  ‘oput oftsat current Vo = 14V e = o =
\ ot bias corent o4V 25C 25 100 25 250 25 20 28
8 o FuA range 300 200 400
. 25C op 010 ('] 0w
v Cormmon-mode INput voltage vee-1.$ Veg-15 vee-15 vee-148 v
R anget f [T [ [ 0t
ange Veg-2 veg-2 Vee+2 vee-2
. Ve » 15V,
AVD Lﬂmaﬁn Iﬂ\ﬁﬂ V. =14V 114V, 2%C 50 200 50 200 50 200 -] 100 vimv
i R 2 15403 0 VCC
Vo =5V _Vp=1v 25C X 01 50 X 01 50| ™M
fon  Hghievel ot cument Ve =3V, Vp=19V__| Frange 1 1 1 Y[ A
VoL  Lowdevel outpat vohage oL=4mA Vo= -1V e 10 2% 102 15020 PEE...] QY
FuR g 700 700 700 700
oL Low-evel ook currort VoL~ 15V, Vp=-1V | 25C 0 3 s s . ™A
s [Vec =5V 25C [OE [T o8 1 O] W
1cC, Supply curent R=*  Neg =30V | Fltrange [T 2s 5 2%

1 Full range (MIN 1o MAX) for LM1S3 18

-5$'Cto125'C.brLMZSSIndLMmAlsZs’CbQS‘C.IormeLM:iQGandLMGQ:!AB(TCION’C.WIWUAB&B

-40°C 10 125°C. AR

characteristics are measured with zero common-mode input voltage uniess otherwise specified.
$ The voltage ot etther input or commeon-mMode should not be allowed to go negative by more than 0.3V. Theupper end of the common-mode voltage range 8 VeG4 —1.5V, but either or
both inputs can go 1 30 V without damage. A .
switching characteristics, VCC = 5V,Ta = 25°C
PARAMETER TEST CONDITIONS MIN hatad MAX UNIT
Response ime Ry connected to 5 V through 5.1 kQ1, 100-mV Input step with 5<nV overdrive 1.3
po CL =18 pES See Note 4 TTU leval input step - o3 ks

§ C|_ includes probe and jig capachance.

NOTE 4: The response time specified is the Interval between the input step function and the Instant when the output crosses 1.4 V.
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tM158, LM258, LM358
LM258A, LM358A, LM2904
DUAL OPERATIONAL AMPLIFIERS

02231, JUNE 1976 —REVISED AUGUST 1988

Wide Range of Supply Voftages:
Single Supply . .. 3Vto 30V
(LM2904 ...3 V1o 26 V),
or Dual Supplies

Low Supply Current Drain independent of
Supply Voltage . . . 0.7 mA Typ

Common-Mode {~put Voltage Range
includes Ground Allowing Direct Sensing
near Ground

Low input Blas and Offset Paramaeters:
Input Offset Voltage . . . 3 mV Typ

A Versions . . . 2 mV Typ
Input Offset Current . . . 2 nA Typ
input Bias Current . . . 20 nA Typ

A Versions . . . 16 nA Typ

Differentlal Input Voitage Range Equal to
Maximum-Rated Supply Voltage . . . =32 V
{226 V for LM2904)

Open-Loop Differential Voltage
Amplificaticn . . . 100 VimV Typ

internal Frequency Compensation

description.

These devices consist of two independent, high-
gein, ‘frequency-compensated operational
amplifiers that were designed specifically to
operate from a single supply over a wide range
of voltages. Operation from split supplies is atso
possible s0 long as the differance batween the
two suppliesis 3 Vto 30 V (3 Vto 26 V for the
LM2804), and the VCC pinIs at least 1.5 V more
positive than the input common-maode voltage.
The low supply current drain Is independent of

‘the magnitude of the supply voltage.

Applications include transducer amplifiers, d-c
amplification blocks, and all the conventional
operational amplifier circuits that now cen be
more easily implemented in single-supply-vcitage
systems, For example, these devices can be
operated directly off of the stendard 5-V supply
that is used in digital systems and will eesily
provide the required interface electronics
without requiring additional + 15-V supplies.

0. JG, OR P PACKAGE
{TOP VIEW!

out({1r UeDvees
AM?L{N- 2 7 }om’} AMPL

iN+[J3 6{JiN- 02
GND{ 1« 6| JIN+

. U FLAT PACKAGE

™ 168
FK CHIP CARRNIER PACKAGE

{TOP VIEW)
=

b=

o

-

vee+

(2
4

(&
z

[&]
-4

< NC —No internal connection
schematic {each amplifier)

NONINVERTING

INPUT N+
INVERTING
INPUT IN~

—

ouTPUT

The LM158 is characterized 4or operation over the full military temperature range of —55°C to 125°C.
The LM2658 and LM258A are characterized for operation from —25°C to 85°C, the LM358 and LM358A
Arom 0°C to 70°C, and the LM2304 from —40°C to 105°C.



LM158, LM258, LM358, LM258A, LM358A, LM2904

DUAL OPERATIONAL AMPLIFIERS

AVARABLE OPTIONS
A
Vi MAX i PACKAGE
Ta A'_:? 26°C SMALL OUTLINE CHIP CARRIER CERAMIC DI PLASTIC OIP FLAT PACK
(D} {FX) Ja) (P )
0°C 7 mv LM3680 M3684G LmM358P
to R - -
70°C 3 mv LM3ISBAD LM358AJG LM3SOAP
-25°C 6 mv tM2580 LM268JG Lm2s8P 1
to - 1 -
85°C amv LM258AD LM268AJG LM268AP
-40°C
t0 ? gv LM29040 - LM2904JG LM2904P -
105%C
-§5°C
to 6 mV - LMI6BFK LM1684G - LMIS8U
126°C.
The D p;ckaqo Is availsble teped and reeted. Add the suffix R to the device type. (e.9., LMISBOR)
s ]
schematic {(each amplifier)
C 1 1 ! veer
'S -8 uA -8 uA ~100 uA
- CURRENT CURRENT CURRENT
REGULAYOR hd REGULATOR REGULATOR .
»
L 2 )
[
4
by
<
INVERTING q ouTPUT
INPUT [l
‘ Pt
NONINVERTING ~s0uA |
INPUT CURRENT
4 [ REGULATOR
GNO (OR vee-!
TO OTHER
77 /7L7 AMPLIFIER




LM158, 4M258, LM358, LM258A, LM358A, LM2304
. DUAL OPERATIONAL AMPLIFIERS

sbsolute maximum ratings over operating free-air temperature rar 3e {uniess otherwise noted)

LM188,
. X LM268, tM268A | 1M2904 | UNIT
LM368, LM368A

Supply vohage, Ve (see Note 11 32 26 v
Ditferential vottege {see Note 2} 32 +26 A"
input voltage renge {either input} 0.3 t0 32 0.3 10 26 v

Duration of output short-circuit (one smpfifisr) to ground at {or below)

26°C free-air tampsersture (VoC = 16 Vi {eee Note 3} untimited uniimited 1
Contl totsf dissipath See Dissipetion Rating Table
M tM168 -85 t0 126
LM268, LM258A ~26 t0 85
Operating free-sir tempereture range 368, LMISOA o0 c
LM2904 ~ 40 to 105
Storage temperature (enge ~ @86 to 160 ~65 10 160 °C
Case temp for 60 de FK packege 260 *C
Lasd temperature 1,6 mm (1/16 inch) from cese for 60 seconds | JG, or U packege 300 300 *C
Lasd temperaturs 1.8 mm (1/16 inchl (ror case for 10 d D or P packag 260 260 *C

NOTES: 1. All voitage vakues, except ditferentisl voltages. and VC specified for messurement of lgs. are with respect o the network
ground terminat.
. 2. Differsntiat voltages are st the noninverting lnput termins! with respect to the lnverting input terminal.
#% 3, Short circults from outputs to VCC cen Ceuse ive heating snd 1 d !

DASSIPATION RATING TABLE

“ PACKAGE Ta £ 26°C DERATING FACTOR YA = 70%C Ta = 85°C YA = 126°C
§ POWER RATING ABOVE Tp = 26°C __ POWER RATING POWER RAYING POWER RATING
) 726 mW 6.8 mWI*C e mw % 377 mW =
LU 1376 mW. 11.0 mw/°C e 0 mw o 716 mW 275 mW
96 (Mise) 1050 mW 8.4 mw/*C 672 mW 546 mW  20mw °
JG (s others) 825 mw 6.6 mWI°C 528 mW 429 mwW -
P 1000 mW 8.0 mW/*C 640 mW 620 mW -
v 676 mW 6.4 mW/°C 432 mW 351 mwW 135 mwW




electrical characteristics at specified frae-air temperature, VCC = 5 V (unless otherwise noted}

o
LM158, LM2568 M358 LM2904
T NSt S i 4
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP MAX MIN  TYP MAX UN
v 5 V to MAX,
cc = 5V to MAX 25°C 3 s 3 7 3
vio tnput offset voitage Vic = VICR min, ‘ mv
. | vo - 1.4V Full range 7 . . 10
Average temperature coefficient ’
Full L] 7 ? ? v/eC
°Vl0 of input offset volitage ull rang .Y s
25°C 2 30 2 50 2 S0
{ v AV = - A
o~ Inputoffsatcurent Vol Full range 100 150 200 | "
TS
oo Av..“ge ternperature coelficient Full range 10 10 10 pAISC
of input offset current .
25°C ~20 =150 ~-20 -250 -20 =250
i v AV nA
s Input bies current o= Full range <300 ~500 500
Oto Oto 010
Common-mode 5% veewts® vee-1.8 Vee - 1.8
VicR Vee = 5V to MAX R shalil ce- ceol v
input voltage range Oto Ot Oto
Full range
vec-2 vee -2 vee-2
ALz 2k 25°C vec-1.8 Ve - 1.8
R 2 10k 25°C . Vee - 1.5
_ * Voo * MAX,
X Full 2 \4
VoM High-level output vsnage AL = 2 k0. ) ull range 26 26 2
vee = MAX,
. Full 27 28 ? 28 3 24
) R 2 10X u unq: 2 2 2
VoL Low-level output voltage RL s 10k Full range 5 20 - 5 20 5 100 my

-
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® B .k N
¢ 0 .
hE Vee =~ 18V, - - asec o s0 100 25 100 100
A Vo=V 1y, vy
NE RL = = 2k0 Full range 28 18 15
"GMAR Common-modo rejection ratio | VCC = SVIOMAX] - asec 70 80 65 80 50 80 aB
. PP N Vic = Vicp min
. Supply voltage rejection
v = 5V to MAX 25¢C 85 100 85 100 50 100 d8
KSVR  4ti0 (aVee/aVig) cc *° .
Va1/Vo2 Crosstalk attenuation f = 1 kMz to 20 kH2 25°C 120 120 120 a8
Vee = 16V, 25°C -20 =30 -20 -30 ~20 -230
vip =1V,
Vo = 0 Full range -10 -10 - 10
A mA
o Output cument Vee = 15 V. 25°¢C 10 20 10 20 10 20
Vip = -1V, “
Vo=5V Full range 5 5 5
. 4 Vip = -1V, N
1 30 1 3 30
Vo = 200umV 25C 2 2 0 sA
vecetsy, . .
g Sroneram GND at -5V, 25°¢ £40 280 £40 260 | 240 260 | mA
output current
" Vg = 0
\Y 28V, .
0=25 Full range 07 1.2 071 1.2 0.7 1.2
No load
. Supply current -
lec {two ampiifiers) vee = MAX, mA
Vo = 0.5 vee, Full range 1 2 1 2 1 2
No load

1 AN characteristics srs measured under open-loop conditions with zero comqu-rp‘:!unpm voltage unless otherwise specified. "MAX" Ve for testing purposes is 26 V
for LM2904, 30 V for the others, Full range is ~ 55 °C to 126 °C for LM158, ~25°C to B5°C for LM258, 0°C to 70°C for LM358, and - 40°C to 105°C for LM2904.
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elactrical characteristics at specified frea-alr temperature, VCC = 5 V (unless otherwise noted)

VBSEWT 'VBSZINT

SHINJWY TYNOILYY3I40 TVNO

LM258A LM358A
PARAMETER TEST CONDITIONS ! * NIT
¢ MIN_ TYP MAX | MIN_ TYP MAX | ©
\"Z = v
cc = 5vied0 25°C 23 2 3
vio Input offset vohage Vi¢ = VICR min, mv
Vo = 1.4V Full rangd 4 5
A tem ture thicient . M 1.
avi0 v.erage perature coelhcien Full range 7 15 7 520 avi°C
of input offset voltage P .
25°C 2 15 2 30
) 1 offset current v 14V A
10 nput offset curee o= Full range 30 75 "
Avetage temperature coeflicient
1t 1 o
ano ol input offsaet current Fult range ° 200 10 300 | pAI"C
25°C -15 -80 -15 =100
b input bias current Vo= 14V
18 put blas cu o Full range -100 - 200 nA
Common-mode input 25°C v° m! vo N 1.5
g e Inpu! - -1, =1
Vica P Vec 30V N P cc v
voltage range Ot [R1]
Full range
e vee:-2 vee-?
R = 2k 25°C vee-1.8 . Yee-1.5 "
v 30V,
i cc = Full cange 26 28
VOH High-level output voltage R = 2k} v
vge = 30V,
Full 27 28 27 28
AL z 10%0 ult range.
vou Low-level output voltage Ry s 10 k1! Full range 5 20 5 20 mv
i " —
L]




; vee = 15V, 28°C 50 100 25 100
AVD Large-signat .dmarenﬂll Vo =1V v, . ViImV
voltage amplification A= =2 Xt Full range 25 15
CMAR Common-moda rejection ratio 25°C 70 80 65 80 dB8
Supply voltage rejection .
100 65 100 8
*SVR ratio (aVee/avio) . 2:5 ;C 651 d
Vo1/Vo2 Crosstalk attenuation f = 1 kHz to 20 kHz 25°C 120 120 ag
vee = 15 V. 25°C 20 30 60| 20 30 60
vVip=1V,
Vo=0 Full range 10 10 mA
10 Output current Vee = 15V, . 25°C o 20 ° 1n 20
Vip= -1V, .
Vo=15V Full range 5 5
ViD= -1V,
25¢C 12 30 30
Vo = 200 mV 12 A
’ veentby,
408 Shont-circult output current GND at -5V, 25¢C 240 260 240 260 | mA
Vo 9
Vo =25V,
f 0. 1.2 7 .
No load Full range ? 0 1.2
ice Supply current {two amplifiers) Vee =30V, mA
Vo = 15V, o Full range 1 2 2
N No losd .
TANl characteristics sre ed under open:

-loop conditions with zero common-mode input voltage unless otherwise specified, Full range is - 25 °C to 85°C

1or LM258A and 0°C to 70°C to LM358A.
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