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SEQUENTIAL CONTROLLER

Jaruwan Laongmal
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Taweesak Chairatanayut

Asst.Prof. Phophadung Phadungkul Advisor
1996

Abstract

Sequential controller is a system that consists of one controlling master and up to 127
controlled slaves. The master can control another slave to on-off conditions by using two lines (a
signal line and a ground). We can set time to on-off any slaves because it has a clock provided by
internal real time clock (RTC). This system can be stand alone by using microcontroller 8032
instead of personal computer. We can remotely control and monitor another slave by keyboard and
LCD display respectively. Control signal runs from master to all slaves on the signal line and
current condition reported from any slave runs back to master on the same line. The master
verifies the result for confirmation. Every flexible slave is designed with the same hardware.
Different identify address can be changed by user with 7 bit dipswitch. This project can apply to

many applications such as solenoid-valved water control on the golf field.
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LCDWRC EQU  08000H MAIN:

LCDRDC EQU OFAOIH MOV SP#40H

LCDWRD EQU  0800ZH MOV  IE#80H
:VALUE IN KBINPUT SETB PO

BUTO EQU  00000000B SETB  TCON.2

BUTL EQU  00000001B SETB  TCON.O

BUT2 EQU  00000010B SETB  ITO

BUT3 EQU  00000011B MOV R7#0

BUT4 EQU  00000100B NOP

BUTS EQU  00000101B NOP

BUT6 EQU  00000110B DINZ  R7S$

BUT?7 EQU  00000111B MOV  DPTR#0000H

BUT8 EQU 00001000B MOV A#OOH

BUT9 EQU 000010018 MOV  R7#IFH

BLANK EQU  00001010B CLR_DPTR:

BACKS EQU  00001011B MOV R6#0FFH

RETU EQU  00001100B CLR_DPTRI:

FORW EQU  00001101B MOVX ~ @DPTR A

SEL EQU  00001110B INC DPTR

BACK EQU  00001111B DINZ  R6,CLR DPIRI

BITBACK EQU 07 DINZ  R7,CLR _DPTR

TEMP1 EQU  21H LCD: MOV A#00111000B

TEMP2 EQU  22H LCALL LCDWI

ORG  0000H MOV A,#00010100B

LIMP  MAIN LCALL LCDWI

ORG  0003H MOV A #00001100B

LUMP  INTO_SERV LCALL  LCDWI
INTO_SERV: MOV A#00000110B

PUSH DPL LCALL LCDWI

PUSH DPH MOV  A#01H

PUSH ACC LCALL LCDWI

MOV  DPTR#8000H MON_BLINK:

MOVX A,@DPTR MOV  DPTR#MAINTI

ANL  A#OFH LCALL TWO_LINES

MOV  ROA MON_BLINK1:

MOV  R4#01H LCALL WAIT KEY

POP ACC CINE  RO#FORW,MON_INTI

POP DPH LIMP  TUE_BLINK

POP DPL MON_INTI:

RETI CINE RO#RETU,MON_INT2



LIMP
MON_INTZ2:
CINE
MOV
LiMp
TUE_BLINK:
MOV
LCALL
TUE_BLINKI:
LCALL
CINE
LIMP
TUE_INTI:
CINE
LIMP
TUE_INT2:
CINE
MOV
LIMP
WED_BLINK:
MOV
LCALL
WED_BLINKI:
LCALL
CINE
LIMP
WED_INTI:
CINE
LIMP
WED_INT2:
CINE
MOV

THU_BLINK:
MOV
LCALL

THU_BLINK:
LCALL
CINE

GO_BLINK

RO#SEL,MON_BLINK
DPTR #0001H
GO_SETTIME

DPTR #MAINT2
TWO_LINES

WAIT_KEY
RO#FORW,TUE_INT!
WED_BLINK

RO#RETU,TUE_INT2
MON_BLINK

RO#SEL. TUE_BLINK
DPIR #0101H
GO_SETTIME

DPTRAMAINT3
TWO_LINES

WAIT_KEY
RO#FORW,WED_INT1
THU_BLINK

RO#RETU,WED_INT2
TUE_BLINK

RO#SEL,WED_BLINK
DPTR #0201H
GO_SETTIME

DPTR #MAINT4
TWO_LINES

WAIT_KEY
RO#FORW,THU_INT1
FRI_BLINK

THU_INTI:
CINE
LIMP
THU_INT2:
CJNE
MOV
LiMP
FRI_BLINK:
MOV
LCALL
FRI_BLINK!:
LCALL
CJNE
LIMP
FRI_INTI:
CINE
LIMP
FRI_INT2:
CINE
MOV
LiMP
SAT_BLINK:
MOV
LCALL
SAT_BLINKI:
LCALL
CINE
LIMP
SAT_INTL:
CINE
LIMP
SAT_INT2:
CINE
MOV
LIMP
SUN_BLINK:
MOV
LCALL
SUN_BLINK1:
LCALL

RO#RETU.THU_INT2
WED_BLINK

RO#SEL,THU_BLINK
DPIR#0301H
GO_SETTIME

DPTR#MAINTS
TWO_LINES

WAIT_KEY
RO#FORW,FRI_INTI
SAT_BLINK

RO#RETU,FRI_INT2
THU_BLINK

RO#SEL.FRI_BLINK
DPTR,#0401H
GO_SETTIME

DPTR #MAINTS6
TWO_LINES

WAIT_KEY
RO#FORW,SAT_INT1
SUN_BLINK

RO#RETU,SAT_INT2
FRI_BLINK

RO#SEL,SAT BLINK
DPIR,#0501H

GO_SETTIME

DPTR #MAINT?
TWO_LINES

WAIT_KEY



CINE

SUN_INT!:
CINE

SUN_INT2:
CINE
MOV
LIMP
GO_BLINK:
MOV
LCALL
GO_BLINK 1:
LCALL
CINE
LIMP
GO_INT1:
CINE
LIMP
GO_INT2:
CINE
LIMP
GO_SETTIME:
PUSH
PUSH
MOV
NOTE: MOV
LCALL
LCALL
LCALL
LCALL
DINZ
POP

RO#FORW,SUN_INT1
GO_BLINK

RO#RETU,SUN_INT2
SAT BLINK

RO#SEL,SUN_BLINK
DPTR #0601
GO_SETTIME

DPTR#MAINTS
TWO_LINES

WAIT KEY
RO#RETU.GO_INTIL
SUN_BLINK

RO#FORW,GO_INT2
MON_BLINK

RO#SEL,GO_BLINK
SHOW_VALUE

DPL
DPH

R7#7

DPTR #TIME_TBL
TWO_LINES
DELAY_1
CLRLCD
DELAY _1
R7,NOTE

DPH

DPL

A #00001110B
LCDWI

DPL

DPH

SET_TIME

DPH

MOV
LCALL
INB
LIMP

NOTGO_DAY:
PUSH
PUSH
MOV
MOVX

PUSH
PUSH
MOV
MOVX
POP
POP
MOVX
INC
PUSH
PUSH
LCALL
POP

LCALL

DPL
A H00001100B

LCDWI
BITBACK.NOTGO_DAY
MON_BLINK

DPL
DPH

DPTR #900H
A,@DPTR
DPH

DPL
@DPTR.A
DPTR

DPL

DPH
DPTR#902H
A,@DPTR
DPH

DPL
@DPIR,A
DPTR

DPL

DPH
SET_ONOFF
DPH

DPL

INC_17
GO_SETTIME

;“#‘tt*t*t INCREASE Dm 17 e el o o e

;IN=DPTR
INC_17: MOV RO#11H
INC_DPTRI:
INC DPTR
DINZ RO,INC_DPTRI1
RET

;‘*‘*#***i‘ SELECT ON OFF 09 e o e e e ofe o ot s e ot



JIN = DPTR (START ADDRESS) FROM SET_TIME

SET_ONOFF:
MOV
LCALL
PUSH
PUSH
AON_BLINK:
MOV
LCALL
LCALL
CINE
LIMP
AON_INTI:
CINE
LIMP
ON BLINK:
MOV
LCALL
LCALL
CINE
LIMP
ON_INTI:
CINE

ON_INT2:
CINE
LIMP
AOFF_BLINK:
MOV
LCALL
LCALL
CINE
LiMP
AOFF_INTIL:
CINE
LIMP
AOFF_INT2:
CINE
LIMP

A#OIH
LCDWI
DrL
DPH

DPTR #ONOFF_DBI
TWO_LINES
WAIT_KEY
RO#FORW,AON_INTI
ON_BLINK

RO#SEL,AON_BLINK

 AON_ACT

DPTR #ONOFF_DB2
TWO_LINES
WAIT_KEY
RO,#FORW,ON_INT1
AOFF_BLINK

RO#RETU,ON_INT2
AON_BLINK

RO#SEL,ON_BLINK
ON_ACT

DPTR #ONOFF_DB3
TWO_LINES
WAIT_KEY
RO#FORW,AOFF_INT1
OFF_BLINK

RO#RETU,AOFF_INT2
ON_BLINK

RO#SEL,AOFF_BLINK
AOFF_ACT

OFF_BLINK:
MOV
LCALL
LCALL
CINE
LIMP

OFF_INTI:
CINE
LIMP

AON_ACT:

MOV
AON_ACTI:
MOV
MOVX
INC
DINZ
RET

AOFF_ACT:

MOV

AOFF_ACTI:
MOV
MOVX
INC

DPTR #ONOFF_DB4
TWO_LINES
WAIT_KEY
RO#RETU,OFF_INT1
AOFF_BLINK

RO#SEL,OFF_BLINK
OFF_ACT

DPH
DPL
AHOTH
@DPIR.A
DPTR
R5#10H

AHOFFH
@DPIR A
DPTR
R5,AON_ACTI

DPH

DPL
A#H#03H
@DPTRA
DPIR
R5.#10H

A#O0H
@DFIR,A
DPTR
RS5,AOFF_ACTI

DPH
DPL



MOV
MOVX
INC
PUSH
PUSH
MOV
LCALL
LCALL
MOV
LCALL

POP

LCALL

RET
OFF_ACT:

POP

;t*#t’.ﬁ*‘l‘* MOVE 'ro REAL USE DATA 22 2 22

OK_MOV:
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV

AH#02H
@DPTRA
DPTR

DPL

DPH
A#00001111B
LCDWI
RECEIVE_KEY
A#00001100B
LCDWI

DPH

DPL
HEX_TO_BIT ;(ON)

DPH
DPL

A#04H
@DPTRA
DPTR

DPL

DPH
A#00001111B
LCDWI
RECEIVE_KEY
A,#00001100B
LCDWI

DPH

DPL
HEX_TO_BIT

R2,#03H
DPTR #0900H
A,@DPTR
TEMPL,A
DPTR #0902H
A,@DPTR
TEMP2,A

CHECKDAY:
MOV

MOVX

CINE
MOV
BACK_2:

MOVX

CINE
INC

MOVX

CINE
INC
INC

DAY2: CINE
MOV

DAY3: CINE
MOV

DAY4: CJINE
MOV

DAYS5:  CINE
MOV

DAY6: CINE
MOV

DAY7: CJNE
MOV
mpP

KEEP: MOV

LOOPKEEP:

% (02
MOV
LOOPKEEPL:

MOVX

PUSH
PUSH

DPTR #0904H
A,@DPTR
AH00000001B.DAY2
DPTR #0001H

A @DPTR
A,TEMP1,NOHR
DPTR

A@DPTR

A TEMP2,NOMIN
DPTR

DPTR

KEEP

A#00000010B DAY3
DPIR #0101H
BACK_2

A#000000] 1B,DAY4
DPTR#0201H
BACK_2
A#00000100B,DAYS
DPTR #0301H
BACK 2
A,#00000101B,DAY6
DPTR #0401H
BACK_2
A#00000110B,DAY7
DPTR#0501H
BACK_2

A#00000111B,CHECKDAY

DPTR #0601H
BACK_2
R5,#16D

R6,#00H
R7#08H

A,@DPTR
DPL
DPH



MOV
MOV
MOVX
INC
MOV
MOV

POP
INC
DINZ
DINZ
MpP
NOHR: MOV
LOOP: INC
DINZ
DINZ

NOMIN: MOV

LOOPL: INC
DINZ
DINZ

RET

DPL,R6
DPH,R7
@DPTR.A
DPTR
R6,DPL
R7,DPH
DPH

DPL

DPTR
RS,LOOPKEEP]
R2,BACK_2
CHECKDAY
R3#19D
DPTR
R3.LOOP
R2.BACK_2
CHECKDAY
R4#18D
DPIR
R4,LOOP1
R2,BACK_2
CHECKDAY

;*.#*** RECENE SENSOR Ao

RECEIVE_KEY:
MOV  A#0IH
LCALL LCDWI
MOV DPTR#0700H
MOV RL#13D
MOV A #00H

CLEAR: MOVX @DPIRA
INC DPIR
DINZ R1,CLEAR
MOV R4,#13D
MOV R3,#16D

NEW_SUB:
MOV A #00H
MOV R5A

MOV
MOV
NEW_FST_KEY:
LCALL
MOV
LCALL
B
PUSH
MOV
MOV
MOV
MOV
POP
MOV
ADD
LCALL
DINZ
MOV
LCALL
NEW_SEC_KEY:
LCALL
CINE
MOV
LCALL
DINZ
MOV
LCALL
HELPJ:  LIMP
NOT2BLANK:
CINE
MOV
LIMP
NOT20K:
MOV
LCALL
JB
PUSH
MOV
MOV
MOV

R6,A
R7.A

WAIT_KEY
ARO
CHECKNUMBER
ACC.7,NEW_FST KEY
ACC

AR6

RS.A

AR7

R6.A

ACC

R7.A

A#30H

LCDWD
R3,NEW_SEC_KEY

A HOCOH

LCDWI

WAIT_KEY
RO#BLANK,NOT2BLANK
AR

LCDWD

R3,HELPJ

AHOCOH

LCDWI

CALCULATE

RO#SEL,NOT20K
R4,#01H
CALCULATE

ARO
CHECKNUMBER
ACC.7NEW_SEC_KEY
ACC

ARG

R5,A

AR7



MOV R6.A MOV A#

POP ACC LCALL LCDWD

MOV  R7A DINZ  R3,CALCULATE

ADD  A#30H MOV AHOCOII

LCALL LCDWD LCALL LCDWI

DINZ  R3,NEW_THD_KEY LIMP  CALCULATE

MOV A#0COH NOTA4BLANK:

LCALL LCDWI CINE  ROASELNOT40K
NEW_THD_KEY: MOV  R2#0IH

LCALL WAIT _KEY LIMP  CALCULATE

CINE  ROABLANK NOT3BLANK NOT4OK:

MOV A#’ SIMP  NEW_FRT KEY

LCALL LCDWD .

DINZ  R3.CALCULATE CALCULATE:

MOV  A#0COH MOV ARS

LCALL  LCDWI MOV B#100D

LJMP  CALCULATE =~ MUL  AB
NOT3BLANK: MOV RSA

CINE ~ ROASELNOT30K

MOV R4#0IH MOV ARS6

LIMP  CALCULATE MOV B#10D
NOT30K: MUL  AB

MOV  ARO MOV R6A

LCALL CHECKNUMBER

B ACC.7,NEW_THD_KEY MOV~ AR7

PUSH ACC ADD ARG

MOV ARG ADD  ARS

MOV  RSA PUSH ACC

MOV  AR7 MOV  DPTR#070CH

MOV  R6A MOVX ~A@DPIR

POP  ACC INC  DPIR

MOV  R7A MOVX @DPTRA

ADD  A#30H MOV  DPIR#070BH

LCALL LCDWD MOVX  A,@DPTR

DINZ  R3,NEW_FRT KEY INC  DPIR

MOV A#0COH MOVX @DPTRA

LCALL LCDWI MOV  DPIR#070AH
NEW _FRT KEY: MOVX  A,@DPIR

LCALL WAIT KEY INC  DPIR

CINE RO,#BLANK ,NOT4BLANK MOVX @DPIRA



MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX
MOV
MOVX
INC
MOVX

DPTR #0709H
A@DPTR
DPTR
@DPTRA
DPTR #0708H
A,@DPTR
DPTR
@DPTRA
DPTR#0707H
A.@DPTR
DPTR
@DPTR,A
DPTR #0706H
A@DPTR
DPTR
@DPTR,A
DPTR #0705H
A@DPTR
DPIR
@DPTR.A
DPTR #0704H
A,@DPTR
DPTR
@DPIRA
DPTR,#0703H
A@DPTR
DPTR
@DPTR,A
DPTR #0702H
A,@DPTR
DPTR
@DFIR,A
DPTR #0701H
A@DPTR
DPIR
@DPTR,A
DPTR #0700H
A@DPTR
DPTR
@DPTRA

MOV

MOVX

DEC
MOV
JZ
LIMP

ACC
DPTR #0700H
@DPTR A

R4

AR4
END_GET_NUMSUB
NEW_SUB

END_GET_NUMSUB:

RET

CHECK NUMBER

; INPUT A

: OUTPUT ACC.7 1S SET IF NOT NUMBER

;USED B

CHECKNUMBER:
PUSH ACC
MOV B#10D
CLR C
SUBB AB
iC NUMBER
POP ACC
SETB ACC.7
RET

NUMBER:
POP ACC
RET

;***lﬂ*lﬁ*** CHANGE HEX TO B]T Aealealen sk

;IN =DPTR (START ADDRESS)

HEX_TO_BIT:
MOV
MOV

CHK_8V:
INC
PUSH
PUSH
MOV
MOV

CHK_16V:

RO,#00H
R1,#08H

RO

DPL

DPH

DPTR #700H
R2,#10H



MOVX  A@DPIR

XRL ARO
JZ SET_SENSOR
INC DPTR

DINZ  R2CHK_I6V

CLR C
LMP RRC
SET_SENSOR:
SETB  C

RR C:  POP DPH
POP DPL
MOVX A@DPTR
RRC A
MOVX @DPTRA
DINZ  RICHK_8V
MOV R1408H
INC DPTR

CINE  RO#80H,CHK 8V

ONOFF_DB1:
DB'ALLON , on '
DB' all off, off"'
ONOFF_ DB2:
DB'alion , ON '’
DB’ all off, off’
ONOFF_ DB3:
DB'allon, on '
DB'ALL OFF, off'
ONOFF_ DB4:
DB'allon, on '
DB all off, OFF'

;t;ﬁ#t*tt#*t#* SHOW OR GOt *sxxx

SHOW_VALUE:
MOV  A#IH
LCALL LCDWI

MOV DPIR,#SHOW_TABLE

LCALL TWO_LINES
SCAN_KEY:

LCALL

CINE
LIMP
GO_START:
CINE
LIMP
GO_BACK:
CINE
LIMP

WAIT_KEY
RO#BUT1,GO_START
DAY_SEL

RO#BUT2,GO_BACK
RUN

ROABACK,SCAN_KEY
MON_BLINK

;*** PROGRAM CONTROL OUT PORT ***

RUN:  LCALL OK_MOV

START: MOV
MOV
MOV
MOV
MOV

CLKONE:
SETB
MOV
DINZ
MOV
JZ

CLKZ1: MOVX

MOVX

ANL
iz
SETB
SIMP
SENSOR_OFF:
CLR
SENSOR_OFF1:
CLR
DEC
DINZ
MOV
INC
LIMP
CLKZ2: SETB

P1.#00H
RO#80H
R1#80H
R2 #08H
DPTR,#0800H

P11
RS,#0DFH
RS,S

ARO

CLKZ2
A,@DPTR

A

@DPTR A
A#OIH
SENSOR_OFF
P10
SENSOR_OFF1

P10

P11

RO
R2,CLKONE
R2,#08H
DPTR
CLKONE
P1.2



CLOSED:

MOVX
RESPONSE:
DINZ
LIMP
RESPONSEL:
DINZ
MOV
INC
LIMP
BLANK_1:
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
LIMP

B izt 221 E2 22222 113t
; SHOW_TIME i

SHOW_TIME:
CLR
SETB
LCALL
LCALL
MOV
LCALL

MAIN1: MOV

Pl

CcPpi2
CLOSED
A@DPTR
AFOIH

A
@DPTRA
RESPONSE

A.@DPTR
AHOFEH
A
@DPTRA

R1,RESPONSEL
BLANK 1

R2,CLKONE
R2#08H
DPTR
CLKONE

CLRLCD
A#80H
LCDWI
SHOW_TIME
A#0COH
LCDWI
SHOW_ERR
RUN

Pi.6
PL5
DELAY4
SETTIME

DPTR #TIME_TBL1

ONE_LINE
AH8SH

LCALL
LCALL
RET

LCDWI
TDISP

;*t***#*#* SE]TI]\"E SU’B.'***"**‘

SETTIME:
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
MOVX
MOV
LCALL
MOV
MOV
MOVX
MOV
LCALL
MOV
MOV
LCALL

;“l‘****!l BYTEWR SL}’B' e ke sbe e ok o o ke e ok

R6#8EH
R7#00H
BYTEWR
R6,#80H
R7#00H
BYTEWR
R6,#82H
DPTR#902H
A@DPTR
R7A
BYTEWR
R6,#84H
DPTR#900H
A.@DPTR
R7,A
BYTEWR
R6A8EH
R7,#80H
BYTEWR

;WRITE SINGLE BYTE TO STC
;IN=R6 COMMAND

; =R7DATA

;REG = ABR6,R7

BYTEWR:
CLR
LCALL
SETB
LCALL
MOV
CLR
BYTEWRI:
MOV

P1.4
DELAY4
P16
DELAY4
B#8

‘¢

ARG



RRC
MOV
MOV
LCALL
DINZ

MOV
CLR
BYTEWR2:

MOV
RRC
MOV
MOV
LCALL
DINZ
CLR
LCALL

A

R6,A

P1.4C
SCLKRW
B.BYTEWRI

B#8
C

AR7

R7,A
PL4C
SCLKRW
BBYTEWR2
PL6
DELAY4

RIL2 2 Edld BYTERD SUB:'**#‘* *

;READ SINGLE BYTE FROM STC

;IN =R6 COMMAND

;OUT =R7 DATA
;REG =A,B,R6,R7

BYTERD:
SETB
LCALL
SETB
LCALL
MOV
BYTERDI:
MOV

MOV
MOV
LCALL
DINZ

MOV

P14
DELAY4
P16
DELAY4
B#3

AR6

A

R6,A

P1.4C
SCLKCOM
B,BYTERD1

B#3

MOV
BYTERD2:

LCALL
MOV
MOV
RRC
MOV
DINZ
CLR
LCALL

R7#0

SCLKRW
AR7

C,pir4

A

R7.A
B,BYTERD2
P16
DELAY4

RIS 2L LS SCLKCOM SUB. 4 330 ek ke o

;SERIAL CLOCK FOR WRITE COMMAND

;A FALLING EDGE
:FOLLOWED BY A RISING EDGE
SCLKCOM:
CLR  Pi5
LCALL DELAY4
SETB P15
LCALL DELAY4
RET

T rer— P p——
; SCLKRW SUB.

;SERIAL CLOCK FOR READ/WRITE DATA

+A RISING EDGE

;FOLLOWED BY A FALLING EDGE

SCLKRW:
SETB
LCALL
CLR
LCALL

P1.5
DELAY4
PL5
DELAY4

Lo o o e e Ei 22t 22 2 g
: DELAY SUB.

;PULSE DELAY
;REG=R1
DELAY4:
MOV
DINZ

RL#5
RLS



:******’I*** 'I'D[SP SUB' e ok sk Kk

;TIME DISPLAY

TDISP:
MOV
LCALL
MOV
MOV
MOVX
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
MOVX
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
MOVX
LCALL

DSP_TIME11:
MOVX
MOV
SWAP
ANL
LCALL
MOV
ANL
LCALL
RET

R6,#85H
BYTERD
DPTR #900H
AR7
@DPTR,A
DSP_TIMEI1
AF
LCDWD
R6#33H
BYTERD
DPTR #902H
AR7
@DPTR,A
DSP_TIME11
AHY
LCDWD
R6#31H
BYTERD
DPTR,#906H
AR7
@DPTR A
DSP_TIME11

A,@DPTR
RO,A

A

AHOFH
DISPMEM
ARO

A #OFH
DISPMEM

;t*‘#****i DISPLAY ERROI{ ek ek ek

SHOW_ERR:
MOV
MOV
MOV
MOV

CHK_ERR:
MOVX
MOV
PUSH
PUSH
MOV
MOV
MOVX

DINZ
MOV
LCALL
MOV
LCALL
MOV
LCALL
RET

DPTR #800H
R3 #08H
R4 #10H
R5#10H

A@DPTR
RO,A

DPL

DPH

DPH,R3
DPL,R4
A,@DPTR
ARO
@DPIRA
DPTR
R3.DPH
R4,DPL

DPH

DPL

DPIR
RS,CHK_ERR
DPTR #ERR_TBL
ONE_LINE
A#OC6H
LCDWI

DPTR #0810H
ON_DSP

;'**ﬂ**“‘** SELEC’I‘ DAY L2 22 223 2 2 24

DAY _SEL:
MON_1:
MOV
LCALL
LCALL
CINE
LIMP

DPTR #MAINTI1
TWO_LINES
WAIT_KEY

RO#FORW,MON_INT1}

TUE_1



MON_INTI1:
CINE
LIMP
MON_INT21:
CINE
MOV
LCALL
LIMP
TUE_I: MOV
LCALL
LCALL
CINE
LiMp
TUE_INTH:
CINE
LIMP
TUE_INT21:
CINE
MOV
LCALL
LIMP

WED_1: MOV
LCALL
LCALL
CINE
LIMP

WED_INT11:
CINE
LIMP

WED_INT21:
CINE
MOV
LCALL

THU_1: MOV
LCALL
LCALL
CINE

ROARETUMON_INT21
GO_i

RO#SELMON_]

DPTR #001H
PROGRAMED

MON _1
DPTR#MAINT2
TWO_LINES
WAIT_KEY
RO#FORW,TUE_INT!1
WED_1

ROFRETU,TUE_INT21
MON 1

RO#SEL.TUE_]
DPTR #0101H
PROGRAMED
MON_1

DPTR #MAINT3
TWO_LINES
WAIT_KEY
RO#FORW,WED_INTI1
THU_1

ROARETU,WED_INT2]
TUE_1

RO#SEL,WED_1
DPTR #0201H
PROGRAMED
MON_1

DPTR#MAINT4
TWO_LINES

WAIT KEY
RO#FORW,THU_INT11

LiMP
THU_INTI1:
CINE
LIMP
THU_INT21:
CINE
MOV
LCALL

FRI_I: MOV
LCALL
LCALL
CINE

FRE_INT11:
CINE
LIMP

FRI_INT21:
CINE
MOV
LCALL
LIMP

SAT I:
MOV
LCALL
LCALL
CINE
LIMP

SAT_INT1L:
CINE
LIMP

SAT_INT21:
CINE
MOV
LCALL
LIMP

SUN_1: MOV
LCALL

FRI I

ROARETU,THU_INT2!
WED_1

RO#SEL.THU_1
DPTR#0301H
PROGRAMED
MON_1
DPTRAMAINTS
TWO_LINES
WATIT_KEY
RO#FORW,FRI_INT11
SAT_1

RO#RETU,FRI_INT21

-et

THU_1

RO,#SEL.FRI_}
DPTR #0401H
PROGRAMED
MON 1

DPTR #MAINTS
TWO_LINES
WAIT_KEY
RO#FORW,SAT_INT11
SUN_1

RO#RETU,SAT_INT21
FRI_]

ROM#SEL,SAT_1
DPTR #0501H
PROGRAMED
MON_1

DPTR #MAINT7
TWO_LINES



LCALL
CINE
LIMP

SUN_INT11:
CINE
LIMP

SUN_INT21:
CINE
MOV
LCALL
LiMP

GO l: MOV
LCALL
LCALL

GO_INTI1:
CINE
LIMP

GO_INT21:
CINE
LIMP

jrwaswars SHOW TIME AND SENSOR **+#++*
;IN=DPTR START ADDRESS FROM SELECT DAY

WAIT_KEY
RO#FORW,SUN_INT11
GO_1

ROARETU,SUN_INT21
SAT 1

RO#SELSUN_}
DPTR #0601H
PROGRAMED
MON_1

DPTR #MAINT8
TWO_LINES
WAIT_KEY
RO#RETU,GO_INTI1
SUN_1

ROAFORW,GO_INT21
MON_1

RO#SEL,GO_1
SHOW_VALUE

CHK_KEY:
LCALL

BACK_STEP:
CINE
RET

NEXT_ONE:

DPH
DPL
CLRLCD
DSP_TIME
DPL

DPH

WAIT_KEY

RO#BACK,NEXT ONE

CINE  ROHFORW.CHK_KEY
LCALL INC_I9
LIMP  PROGRAMED

CLRLCD:
MOV A#01H
LCALL LCDWI
RET
sexrmesankn INCREASE DPTR 19 **s#sxes

[N =DPTR

et e e o sk e o

INC_19: MOV RO#13H
INC_DPTR:
INC DPTR
DINZ  RO,INC_DPTR
RET

*** CALL FOR DISPLAY TIME&SENSOR **+*
;IN=DPTR START ADDRESS FROM SELECT DAY

DSP_TIME;
MOV A#S0H
LCALL LCDWI
LCALL DSP TIME!
MOV  A#y
LCALL LCDWD
INC DPIR
LCALL DSP_TIMEl
MOV A#'
LCALL LCDWD
INC DPTR
MOVX A@DPIR
MOV  ROA
INC DPTR
ALL_ON:
CINE  RO#OIH,ON
MOV A#OCOH,
LCALL LCDWI
MOV  DPTR#ALL_ON_DSP
LCALL ONE_LINE



RET SWAP A

ON: CINE RO#02H,ALL_OFF ANL AJOFH
MOV AH#O LCALL DISPMEM
LCALL LCDWD MOV ARO
MOV A#FN ANL AH#OFH
LCALL LCDWD LCALL DISPMEM
MOV A#OCOH RET

LCALL LCDWI

LCALL ON_DSP swreex DISPLAY ON SELECTED **+*#+
RET :IN = DPTR (START ADDRESS)
ALL_OFF: ;OUT = OUT TO LCD DISPLAY
CINE  ROH#O3H,OFF : won
MOV A#0COH ON_DSP: MOV RO#00H
LCALL LCDWI MOV R1#00H
MOV  DPIR#ALL_OFF_DSP MOV R2#08H
LCALL ONE_LINE MOV R3#00H
RET MOV R4#00H
OFF:  CINE  RO#04H,NONE ON_DSPI:
MOV  A#O' INC RO
LCALL LCDWD INC R1
MOV A#P CIR C
LCALL LCDWD MOV ARI
MOV  A#F ANL ~ AHOFH
LCALL LCDWD CINE  AHOAHNO_DA
MOV  A#0COH MOV  ARI
LCALL LCDWI DA A
LCALL OFF _DSP MOV RLA
RET INC NO_DA
NONE: MOV  A#N' MOV R3#01H
LCALL LCDWD NO_DA:CINE R4,#00H,C_SET
MOV A#O' CLR ¢
LCALL LCDWD LIMP  ROTATE
MOV A#N CSET: SETB C
LCALL LCDWD ROTATE:
MOV  A#E MOVX  A,@DPTR
LCALL LCDWD RRC A
RET MOVX @DPTIRA
DSP_TIMEI: . i DSP_NUM
MOVX A@DPIR MOV R4,#00H

MOV ROA CHK_128:



CINE  RO#80HNOT_RET ;

CINE  R4#00H,CI_SET OFF_DSP:

CLR C MOV RO#00H

LIMP  ROT MOV RI#00H
CI_SET: SETB C MOV R2#08H
ROT:  MOVX A@DPIR MOV R3#00H

RRC A MOV  R4#00H

MOVX @DPTRA OFF_DSP1:

RET INC RO
NOT_RET: INC Rl

DINZ  R2,0N_DSPI CLIR ¢

CINE  R4#00H,C2_SET MOV ARI

ClR ¢ ANL  AHOFH

LIMP  ROTI CINE  A#0AHNO DALl
C2_SET: SETB C MOV ARI .
ROTI: MOVX A @DPTR DA A

MOVX A@DPTR MOV  RIA

RRC A JNC NO_DA1

MOVX ~ @DPTR,A MOV R3#0IH

MOV  R4#00H NO_DAL:

INC DPTR CINE  R4#00H.C_SETI

MOV  R2#08H GG

LIMP  ON_DSPI LIMP  ROTATEI
DSP_NUM: C.SETI: SETB C

MOV  R4#01H ROTATEL:

MOV  AR3 MOVX A,@DPTR

LCALL DISPMEM RRC A

MOV ARl MOVX @DPTRA

SWAP A INC DSP_NUMI

ANL  A#0FH MOV  R4#0IH

LCALL DISPMEM CHK_1281:

MOV ARl CINE  RO#80H,NOT_RETI

ANL  A#OFH CINE  R4#00H,Cl_SET1

LCALL DISPMEM CLR ¢

MOV A#° LIMP  ROTII

LCALL LCDWD C1_SETI:

LUMP  CHK 128 SETB  C

ROTIl: MOVX A,@DPIR

;**w»eer DISPLAY OFF SELECTED ***** RRC A

;IN = DPTR (START ADDRESS) MOVX @DPTRA



RET LCALL ONE_LINE

NOT_RETI: MOV  A#86H
DINZ  R2,0FF_DSPI LCALL LCDWI
CINE  R4#00H,C2_SET] HR: LCALL WAIT KEY
CLR C Al: CINE  RO#BUTO.A2
LIMP  ROT12 LIMP ALl
C2_SETIL: A2: CINE  RO#BUTLA3
SETB  C LIMP  Al_l
ROTI2: MOVX A@DPIR A3: CINE  RO#BUT2A4
RRC A LIMP  Al12
MOVX @DPTRA A4: CINE  RO#BACK,HR
MOV  R4#00H SETB  BITBACK
INC DPTR RET
MOV  R2#08H Al_2: MOV  ARO
UMP  OFF_DSPI MOV DPTR#900H
DSP_NUMI: MOVX @DPTRA
MOV R4#00H LCALL DISPMEM
MOV  AR3 FOUR: LCALL  WAIT KEY
LCALL DISPMEM Fl: CLR  IEO
MOV  ARI CINE  RO#BUTOF2
SWAP A LMP B2
ANL  A#OFH F2: CINE  RO#BUTLF3
LCALL DISPMEM LIMP B2
MOV  ARI F3: CINE  RO#BUT2F4
ANL  A#OFH LIMP B2
LCALL DISPMEM F4: CINE  RO#BUT3FS
MOV A" LUMP B2
LCALL LCDWD FS: CINE  RO#BACKS,F6
LUMP  CHK_1281 LCALL BACKSPACE ~~
LIMP  HR
jesswEERaRs SET TIME ***%%sss F6: CINE RO,#BACK,FOUR
;OUT = 900H STORE HR SETB  BITBACK
;  902H STORE MIN RET
; Al_l: MOV  ARO
SET_TIME: MOV  DPTR#900H
MOV  A#0IH MOVX @DPIRA
LCALL LCDWI LCALL DISPMEM
MOV  A#80H HR_BIT: LCALL WAIT KEY
LCALL LCDWI BL: LCALL CHK9

MOV DPTR#TIME INC B2



B1_1:

B2:

MIN:

C1:

C2:

C3:

C4:

CS5:

Cé:

C7:

C7.1:

Cc8

MIN_BIT:

D1:

CINE
LCALL

CINE
SETB
RET
MOV
MOV
MOVX
LCALL
MOV
LCALL
LCALL
CINE

CINE

CINE

CINE

CINE

CINE

LCALL

LCALL

SETB

MOV

LCALL

MOV

MOV

MOVX

ICALL
LCALL

RO#BACKS,BL 1 INC
BACKSPACE CINE
HR LCALL
RO#BACK HR_BIT LIMP
BITBACK DI_I: CINE
SETB
ARO RET
DPTR#901H D2: MOV
@DPTR,A LCALL
DISPMEM MOV
A MOV
LCDWD MOVX
WAIT_KEY MOV
RO#BUTO,C2 LCALL
Cs MOV
RO#BUT1,C3 LCALL
C8 MOV
RO#BUT2,C4 LCALL
C8 MOV
RO#BUT3,C5 LCALL
Cs MOV
RO,#BUT4,C6 LCALL
cs OK: LCALL
RO#BUTS,C7 CLR
C8 El: CINE
RO#BACKS,C7_1 LIMP
BACKSPACE E2: CINE
BACKSPACE SETB
HR_BIT RET
RO#BACK MIN E3: CINE
BITBACK LCALL
LCALL
ARO LCALL
DISPMEM LCALL
ARO LCALL
DPTR #902H LCALL
@DPTRA LIMP
SET_ADDRESS:
WAIT_KEY MOV
CHK?9 MOVX

D2
ROH#BACKS,DI_1
BACKSPACE

MIN
RO#BACK,MIN_BIT
BITBACK

ARO
DISPMEM
ARO
DPTR#903H
@DPTRA
A
LCDWD
AHO'
LCDWD
AFK
LCDWD
A#
LCDWD
AT
LCDWD
WAIT _KEY
BITBACK
RO#BUT1,E2
SET_ADDRESS
RO#BACK,E3
BITBACK

RO#BACKS,0K
BACKSPACE
BACKSPACE
BACKSPACE
BACKSPACE
BACKSPACE
BACKSPACE
MIN_BIT

DPTR #901H
A,@DPTR



ANL
MOV
MOV
MOVX
ANL
SWAP
ORL
MOVX
MOV
MOVX
ANL
MOV
MOV
MOVX
ANL
SWAP
ORL
MOVX

A#OFH
RLA

DPTR #900H
A@DPTR
A#OFH

A

ARI
@DPTR,A
DPTR #903H
A@DPTR

A H#OFH
RLA
DPIR#902H
A@DPTR
AHOFH

A

ARl
@DPTR,A

jpemicrria® CHECK 9 TIMES *####%x

CHKO9:

CHKS91:

CHK92:

CHK93:

CHK9%4:

CHKS95:

CHK96:

CHK97:

CHK98:

SETB

CINE

LIMP

CINE

LIMP

CINE

CJNE

CINE

CINE

CINE

CINE

CINE

o
RO,#BUTO0,CHK9!
Co
RO#BUT1,CHK92
co
RO#BUT2,CHK93
co
RO#BUT3,CHK94
Co
RO#BUT4,CHK95
Co
RO#BUTS,CHK96
co
RO#BUT6,CHK97
co
RO#BUT7,CHKY8
co
RO #BUTS,CHK99
co

CHK99: CINE
LIMP

CHK100: SETB
RET

Co0:  CIR
RET

RO#BUTY,CHK100
co
c

SRR A CKGPACE**** ke sx

BACKSPACE:
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
RET

TIME: DB 'TIME

A#00010000B
LCDWI

A #00000100B
LCDW]

A #OFEH
LCDWD
A#000001 10B
LCDWI
A#00010100B
LCDWI

R Lot Ll : ek
; WAIT KEY *r#sssrssnex

;OUT =RO (KEY VALUE)

’

WAIT_KEY:
SETB
MOV
MOV

WAIT KEYI:
CINE
LIMP

WAIT_KEY2:
CLR
RET

IEO
R4,#00H
RO, #00H

R4, #00H,WAIT_KEY2

WAIT KEY1

IEO

;“#"“* DISPLAY ONE L]NE AR R
;IN =START TABLE ONE LINE

ONE_LINE:
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DS1202, DS12028

DALLAS

SEMICONDUCTOR

DS1202, DS1202S .

Serial Timekeeping Chip

FEATURES

¢ Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap yearcompensation

® 24 x 8 RAM for scratchpad data storage
o Serial 1O for minimum pin count

® 2.0-5.5 volt full operation

® Uses less than 300 nA at 2 volts

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

® 8-pin DIP or optional 16-pin SOIC for surface mount
e Simple 3-wire interface

o TTk-compatible (Vo = 5\/)

o Optional industrial temperature range 40°C to f85°C

ORDERING INFORMATION
DS1202 8-pin DIP
DS12028 16-pin SOIC
DS120288  &-pin SOIC

DESCRIPTION

The DS1202 Serial Timekeeping Chip contains a real
time clock/calendar and 24 bytes of static RAM. it com-
mupicates with a microprocessor via a simple serial in-
terface. The realtime 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

PIN ASSIGNMENT
nells ~ 80 vee
x1[ 2 73 scx
x2(] 3 6] vo
GND[] 4 5[] RST
8 PIN DIP
NCord 1 8tm Veo
Xigr2 7{m SCLK
xeom3 6fm vo_
eNDOI 4 5 RST
8-PIN SOIC
(208 mil)
NCc O 1 = 16 10 Vec
Nc O 2 15 [1I0 NC
X1 3 14 [10 SCLK
NC[II] 4 13 1O NC
x200M] s 12 [ vo
NCII] & 1 1O Ne
N 7 10 O NC
GND[TT] 8 8 [TD RST
16-PIN SOIC
PIN DESCRIPTION
NC = No Connection
X1, X2 — 32.768 KHz Crystal Input
GND - Ground
RST ~ Reset
1] — Data Input/Output
SCLK — Serial Clock
Vee ~ Power Supply Pin

leap year. The clock operates in either the 24-hour or
12-hourformat with an AM/PM indicator. interfacing the
DS1202 with a microprocessor is simplified by using
synchronous serial communication. Only three wires
are required to communicate with the clock/RAM: (1)
RST (Reset), (2) VO (Data line), and (3) SCLK (Serial
clock). Data can be transferred to and from the clock/

rofar 10
properly rights, plesse

an.s:;:ﬁ%:” inforrnation regerding
mmm
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DS1202, DS12028

RAM one byte at a time or in a burst of up to 24 bytes.
The DS1202 is designed to operate on very low power
and retain data and clock information on less than 1 mi-
crowatt.

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 eightbits are loaded into the shift
register providing both address and command informa-
tion. Data is serially input on the rising edge ofthe SCLK.
The first eight bits specify which of 32 bytes will be ac-
cessed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to occur.
After the first eight clock cycles have occurred which

DS1202 BLOCK DIAGRAM Figure 1

load the command word into the shift register, additional
clocks will output data for a read or input data for a write.
The number of clock pulses equals eight plus eight for
byte mode or eight plus up to 192 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transfer is initiated by a command byte. The MSB (Bit 7)
mustbe alogic 1. Ifitis zero, further action will be termi-
nated. Bit 6 specifies clock/calendar data if logic 0 or
RAM data if logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
(Bit 0) specifies a write operation (input) iflogic 0 or read
operation (output) if logic 1. The command byte is al-
ways input starting with the LSB (bit 0).

D 32.768 KHz

X1 x2
v REALTIME OSCILLATOR
-
¢LOCK AND DIVIDER
NFULSEN DATABUS
SCLK
RST COMMAND AND
CONTROL LOGIC ADDRESS BUS 4X8RAM | ®
ADDRESS/COMMAND BYTE Figure 2
7 6 5 4 3 2 1 )
T L 2 VY A3 A2 A1 o |7
K W
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D$1202, DS12028

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 accessto the shift
register for the address/command sequence. Second,
the RST signal provides a methad of terminating either
single byte or multiple byte datatransfer. A clock cycle is
a sequence of a falling edge followed by a rising edge.
For data inputs, data must be valid during the rising
edge of the clock and data bits are output on t he falling
edge of clock. All data transfer terminates if the RST in-
put is low and the 1/O pin goes to a high impedance
state. Data transfer is illustrated in Figure 3.

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 ig-
nored 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 first data bitto
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.
Data is output starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calen-
darorthe RAM registers by addressing location 31 deci-
mal (address/command bits one through five = logical
one). As before, bit six specified clock or RAM and bit 0
specifies read or write. There is no data storage capac-
ity at locations 8 through 31 in the Clock/Calendar Reg-
isters or locations 24 through 31 in the RAM registers.
When writing to the clock registers in the burst mode,
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 24 bytes for the data to transfer.
Each byte that is written to will be transferred to RAM
regardiess of whether all 24 bytes are written or not.

CLOCKI/CALENDAR

The clock/calendar is contained in eight 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 hait
flag. When this bit is set to logic 1, the clock oscillator is
stopped and the DS1202 is placed into a low-power
standby mode with a current drain of not more than 100
nanoamps. When this bit is written to logic 0, the clock
will start.

AM-PM/12-24 MODE

Bit 7 ofthe hours register is defined as the 12- or 24-hour
mode select bit. When high, the 12-hour mode is se-
lected. In the 12-hour mode, bit § 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 REGISTER

Bit 7 of write protect register is the write protect bit. The
first seven bits (bits 0-6) are forced to zero and will al-
ways read a zero when read. Before any write operation
to the clock or RAM; bit 7 must be zero. When high, the
write protect bit prevents a write operation to any other
register.

CLOCKICALENDAR BURST MODE

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

RAM -
The static RAM is 24 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 24 RAM registers can be consec-
utively read orwritten (see Figure 4) starting with bit O of
address 0.
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DS1202, DS1202S

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

CRYSTAL SELECTION

A 32.768 KHz crystal, Daiwa Part No. DT26S, Seiko
Part No. DS-VT-200 or equivalent, can be directly con-
nected to the DS1202 via pins 2 and 3 (X1, X2). The
crystal selected for use should have a specified load ca-

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

SCLK

pacitance (CL) of 6 pF. The crystalis connected directly
to the X1 and X2 pins. There is no need for external
capacitors or resistors. Note: X1 and X2 are very high
impedance nodes. Itis recommended that they and the
crystal be guard-ringed with ground and that high fre-
quency signals be kept away from the crystal area. For
more information on crystal selection and crystal layout
considerations, please consuilt Application Note 58,
“Crystal Considerations with Dallas Real Time Clocks”.
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General Description

The MAX690 Family of supervisory circuits reduce the
complexity and number of components required for
power supply monitoring and battery control functions in
microprocessor systems. These include uP reset and
backup-battery switchover, watchdog timer, CMOS
RAM write protection, and power-failure warning. The
MAX690 Family significantly improves system reliability
and accuracy compared to that obtainable with separate
ICs or discrete components.

The MAX690, MAX692 and MAX694 are supplied in

8-pin Eackages and provide four functions:

1) A Raset output during power-up, power-down and
brownout jons.

2) Battery backup switching for CMOS RAM, CMOS
microprocessor or other power logic.

3) A Reset puise if the optional watchdog timer has not
been toggled within a specified time.

4) A 1.3V threshold detector for power fail waming, low
3;’““1 g\eltection, or to monitor a power supply other

an .

The MAX691, MAX693 and MAX635 are supplied in

16-pin packages and perform all MAX690/692/694

functions, plus: ,

1) Write protection of CMOS RAM or EEPROM.

2) Adjustable reset and watchdog timeout periods.

3) Separate outputs for indicating a watchdog timeout,
backup-battery switchover, and low Vcc.

Applications

Computers

Controllers

Intelligent instruments
Automotive Systems

Critical uP Power Monitoring

VAXI/W

Microprocessor
Supervisory Circuits

Features
& Precision Voltage Monitor
4.65V In MAX690, MAX691, MAX694 and MAX6895
4.40V In MAX692 and MAX693
Power OK/Reset Time -
¢ Ometatle Delay - 50, 200ms, or
€ Watchdog Timer - 100ms, 1.6 sec, or
adjustable
4 Minimum Component Count
4 1A Standby Current
¢ Battery Backup Power Switching
¢ Onboard Gating of Chip Enable Signals
4 Voltage Monitor for Power Fall or Low Battery
Warning
Ordering Information
PART TEMP. RANGE PIN-PACKAGE
MAXE90CPA 0°Cto +70°C 8 Lead Ptastic DIP
MAX690C/D 0°C to +70°C Dice*
MAX690EPA -40°C to +85°C 8 Lead Plastic DIP
MAXG90EJA -40°C to +85°C 8 Lead CERDIP.
MAXES0MJA -55°C to +125°C 8 Lead CERDIP
MAX691CPE 0°C to +70°C 16 Lead Ptastic DIP
MAX691CWE 0°C to +70°C 16 Lead Wide SO
MAX69C/D 0°C to +70°C Dice*
MAXE91EPE -40°C 10 +85°C 16 Lead Plastic DIP
MAX691EWE -40°C to +85°C 16 Lead Wide SO
MAX691EJE -40°C to +85°C 16 Lead CERDIP
MAX691MJE -55°C to +125°C 16 Lead CERDIP

Pin CQn_ﬂgumtlon

Ordering Information continued on last page.
*Contact factory for dice specifications.

Typical Operating Circuit

Top View

. e
L
| = | maxim /.4
$ T | “maxew SISTEM
] FESET |—| 2 RESET
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3 __|ve
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<

MAX690 Typical Application

M AKXV

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

Maxim Integrated Products 1
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Typical Applications

MAX691, MAX693 and MAXG9S

A tzpical connection for the MAX691/693/695 is shown
in Figure 1. CMOS RAM is powered from Vg 1. Voyris
internally connected to Vo when 5V power is present,
or to Vgary when Vg is less than the battery voltage.
Vour can supply 50mA from V¢, but if more current
is required, an external P transistor can be
added. When V¢ is higher than Vgayr, the BATT ON
output goes low, providing 25mA of base drive for the
external transistor. When V¢ is lower than Vgarr, a8n
internal 20000 MOSFET connects the backup battery to
Vour- The quiescent current in the battery backup
mode is 1A maximum when V¢ is between OV and

VB A1-|-—700mv.
Reset Output

A ggge detector monitors Vcc and geperates a
RE! output to hold the microprocessor's Reset line
low when Vcc is below 4.65V {4,4V for MAX693). An
internal monostable holds RESET low for 50ms*® after
Vccrises above 4.6! for MAX693). This prevents
repeated toggling of RESET even if the 5V power drops
out and recovers with each power line-cycle.

The crystal oscillator normally used to generate the
clock for microprocessors takes several milliseconds to
start. Since most_microprocessors need several clock
cycies to reset, RESET must be held low until the

microprocessor clock oscillator has started. The
*200ms for MAX695

Microprocessor
Supervisory Circuits

MAX690 Family power-up RESET pulse lasts 50ms* to
allow for this oscillator start-up time. The manual reset
switch and the 0.1uF capacitor connected to the reset
bus can be omitted if manual reset is not needed. An
inverted, active high, RESET output is also supplied.

Power Fail Detector

The MAX691/93/95 issues a non-maskable interrupt
(NMI) to the microprocessor when a power failure
occurs. The +5V power line is monitored via two
axternal resistors connected to the Power Fail Input
(PFl). When the vo at PFl falls below 1.3V, the
Power Fail Qutput (PFO) drives the processor's NMI
input low. If a Power Fail threshold of 4.8V is chosen, the
microprocessor will have the time when Vcc fails from
4.8V to 465V to save data into RAM. An earlier power
fail warning can be generated if the unregulated DC
input of the 5V regulator is available for monitoring.

RAM Write Protection

The MAX691/93/95 CE OUT fine drives the Chip Select
inputs of the CMOS RAM. CE OUT follows CE IN as long
as Vcc is above the 4.65V (4.4V for MAX693) reset
threshold. iIf Vcc falls below the reset threshold, CE QUT
goes high, independent of the logic level at CE IN. This
prevents the microprocessor from writing erroneous
data into RAM during power-up, power-down,
brownouts, and momentary power interruptions. The
LOW LINE output goes low when Vcc falls below 4.65V
4.4V for MAX693).

]
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Flgure 1. MAXB91/693/895 Typical Application
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MAX690/91/92/93/94/95

Microprocessor
Supervisory Circuits

Watchdog Timer

The microprocessor drives the WATCHDOG INPUT
(WD) with an 1/0 line. When OSC IN and OSC SEL are
unconnected, the microprocessor must toggle the WD!
pin once every 1.6 seconds to verify proper software
execution. If a hardware or software failure occurs such
that WDI not toggled, the MAX691/93 will issue a 50ms*
RESET puise after 1.6 seconds. This typically restarts
the microprocessor's power-up routing. A new RESET
pulse is issued every 1.6 seconds until WDI is again

The WATCHDOG OUTPUT (WDO) goes low if the
watchdn%gmer is not serviced within its timeout period.
Once W oes low it remains low untif a transition
occurs’ at WDL. The watchdog timer feature can be
disabled by leaving WDI unconnected. OSC IN and OSC
SEL also allow other watchdog timing options, as shown
in Table 1 and Figure 8.

MAXG90, MAXG692 and MAX694

The 8 pin MAX690, MAX692 and MAXB94 have most of
the features of the MAX691, MAX693 and MAX695.

“200ms for MAXG95

Figure 2 shows the MAX690/692/694 in a typical
ap:)l(icaﬁon. Operation is much the same as with the
MAX691/693/695 (Figure 1) but in this case the Power
Fail Input (PFI) monitors the unreg;]amq input to the
7805 regulator. The MAX630/694 RESET output goes
low when Vcc falls below 4.65V. The RESET output of
the MAX692 goes low when Ve drops below 4.4V.

The cument consumption of the battery-backed-up
power bus must be less than 50mA.. The
MAX680/692/694 does not have a BATT ON output to
drive an external transistor. The MAX690/92/94 also
does not include chip enable gating circuitry that is
available_on the MAX691/93/95. In many systems
though, CE gaﬁn&is_mx_needed since a low input to the
microprocessor RESET lkine prevents the processor
tf;om yvrigng to RAM during power-up and power-down
ansients.

The MAX690/92/94 watchdog timer has a fixed 1.6
second timeout period. if WDLremains either low or high
for more than 1.6 seconds, a RESET pulse is sent to the
microprocessor. The watchdog timer is disabled if WD! is
left floating.

- o 2 1 UsF (pawen  mcwo-
o 7806 - Ve Vour T0O  PAOCESSOR
st |© | <4 |cms  rowmr
ﬂ.llf MAXIN g § L
T I MAXE90 Ypury .M.l -
= = MAX692
$ MAxsos | = | Mehrcem
1 RERET w1 RESET
4 H
1 PF [ > N
$ ¢
? wol f — —J /0 une
e
L B

Figure 2. MAX690/892/694 Typical Appkcation
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Detailed Description

Battery-Switchover and Vour

The battery switchover circuit compares Vec to the
VearT input, and connects Vour to whichever is higher.
Switchover occurs when Vcc is 50mV greater than
VaarT as Vg falls, and when Veg is 70mV more than
Veart as Vcc rises (see Figure 4). The switchover

comparator has 20mV of hysteresis to prevent
repeated, rapid switching if Vcc falls very slowly or
remains nearly equal to the battery voltage.

When V¢ is higher than Vgarr, Vce is internally
switched to Vo7 via a low saftiration PNP transistor.
Vout has S0mA output current capability. Use an
external PNP pass transistor in parallel with internal
transistor if the output current requirement at Vot
exceeds 50mA or if a lower VooV voltage differen-
tial is desired. The BATT ON output (MAX691/693/695
only) can directly drive the base of the external
transistor.

It should be noted that the MAX690/91/92/93/94/95
need only supply the average current drawn by the
CMOS RAM if there is adequate fiitering. Many RAM
data sheets specify a 75mA maximum supply current,
but this peak current spike lasts only 100ns. A 0.1uF
bypass capacitor at Vour. supplies the h
instantaneous current, while Voyt need only supply the
average load current, which is much less. A capacitance
of 0.1uF or greater must be connected to the Vour
terminal to ensure stability.

A 20000 MOSFET connects the Vgayy input to Vour

Microprocessor
Supervisory Circuits

during battery backup. This MOSFET has fow input-
to-output differential (dropout voitage) at the low current
leveis required for battery backup of CMOS RAM or
other low power CMOS circuitry. When Vec equals
VaarT the supply current is typically 12uA. When Vec is
between OV and (Vearr—700mV) the typical supply
current is only 600nA typical, 1A maximum.

The MAX690/MAX691/MAXE94/MAXE95 operate with bat-
tery voltages from 2.0V to 4.25V while the MAX692/MAX693
operate with battery voltages from 2.0V to 4.0V, High value
capacitors can also be used for short-term memory back-
up. External circuitry is required to ensure that the capaci-
tor voltage does not rise above the reset threshold, and that
the charging resistor does not discharge the capacitor
when in backup mode. The MAX691A and the MAX791
provide solutions requiring fewer external components.

A small charging current of typically 10nA (0.14A max)
flows out of the Vg 4rt terminal. This current varies with
the amount of current that is drawn from Vg7 but its
polarity is such that the backup battery is always
slightly charged, and is never discharged while Ve is
in its operating voltage range. This extends the shelf
life of the backup battery by compensating for its self-
discharge current. Also note that this current poses no
problem when lithium batteries are used for backup
since the maximum charging current (0.14A) is safe for
even the smallest lithium cells.

If the battery-switchover section is not used, connect
Vaarr to GND and connect Vour to Vcc. Table 2 shows
the state of the inputs and output in the low power
battery backup moda.

Vostr
MY B4 ] 5 A BATTON
= j 2
v 3 * .;/'——’—> Vour
cC
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1 1 12
CHIP-ENABLE INPUT »— S ———D__T!’ CHIP ENABLE OUTPUT
4.4V [MAXES3) @ D I's CowLoe
= ]  RESET GENGRATOR — > RESET .
y
0SC f: TIMEBASE Mr:n RESET
03C s > WATCHDOS ) "
WATCHDO0B
n - WATCHDOG OUTPUT
WATCHOOB INPUT > mm&ogg Tg:mn TIMER U
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weuT > @ w POWER FAIL OUTPUT
< gwouong

Figure 3. MAX691/693/695 Block Disgram
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MAX690/91/92/93/94/95

Microprocessor
Supervisory Circuits
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Figure
- ey
Reset Output CE Gating and RAM Write Protection

RESET is an active low which low whenever
Ve falls below 4.5V (MAX690/691/694/695) or 4.25V
(MAX692/693). It will remain low until Vcc rises above
4.75V (MAX690/691/694/695) or 4.5V (MAX692/693)
for 50 millisaconds®. See Figures 5 and 6.

The guaranteed minimum and .maximum thresholds of
the MAX680/691/694/695 are 4.5V and 4.75V, while
the guaranteed threshoilds of the MAX692/693 are
425V and 4.5V. The MAX690/691/694/695 is
compatible with 5V supplies with a +10%, —5%
tolerance while the 692/693 is compatible with
5V 110% supplies. The reset threshold comparator has
approximately 50mV of hysteresis, with a nominal
threshold of 4.65V in the MAX690/691/694/695, and
4.4V in the MAX692/693.

The nse time of the reset voltage comparator is

about 100us. Vcc should bQ_bénassed to ensure that

glitches do not activate the RESET output.

RESET also goes low if the Watchdog Timer is enabled

and WDI remains either low longer than the

watchdog timeout period. RESET has an intemal 3uA

Eullup. and can either connect to an open coliector
aset bus or directly drive a CMOS gate without an

external pullup resistor.

*200ms for MAX694 and MAX695

The MAX691. MAX693 and MAX695 use two pins to
control the Chip Enable or Write inputs of CMOS RAMs,
When Ve is +5V, CE OUT is a buffered replica of CE
IN, with a 50ns propagation delay. If Vcc input falls
below 4,65V (4.5V min, 4.75V max) an ioternal gate
forces CE_OUT high, independent of CE IN. The
MAX693 CE OUT goes high whengyer Vcc is below
4.4V (4.25V min, 4.5V max). The CE output of both
devices is also forced high when Vcc is less than Vaarr.
{See Figure 5.)

CE OUT typically drives the CE, CS, or Write input of
battery backed up CMOS RAM. This ensures the
inleg:zy of the data in memory by a'?reventm gsvwita
operations when Voc is at an invalid level. Similar
protection of EEPROMSs gan be achigved by using the
CE OUT to drive the Store or Write inputs of an
EEPROM, EAROM, or NOVRAM.

If the 50ns typical propagation delay of CE OUT is tgo
lgu ,connect(iE ll}l‘t% NDandusemeresultin?CE '

to control a high speed extemal logic gate.
socqnd alternative is to AND the LOW LINE output with
the CE or WR signal. An external gate and the
RESET output of the MAX690/692/694 can also be
used for CMOS RAM write protection.

MAXIMN




General Description

These CMOS key encoders provide all the necessary logic
to fully encode an array of SPST switches. The keyboard
scan can be implemented by either an external clock or
external capacitor. These encoders also have on-chip pull-
up devices which permit switches with up to 50 kQ on resist-
ance to be used. No diodes in the switch array are needed
to eliminate ghost switches. The intemal debounce circuit
needs only a single external capacitor and can be defeated
by omitting the capacitor. A Data Available output goes to a
high level when a valid keyboard entry has been made. The
Data Available output returns to a low level when the en-
tered key is released, even if another key is depressed. The
Data Avalilable will return high to indicate acceptance of the
new key after a normal debounce period; this two-key roll-

&National Semiconductor

July 1993

MM54C922/MM74C922 16-Key Encoder
MM54C923/MM74C923 20-Key Encoder

An internal register remembers the last key pressed even
after the key is released. The TRI-STATE® outputs provide
for easy expansion and bus operation and are LPTTL com-
patible.

Features

& 50 kQ maximum switch on resistance

m On or off chip clock

B On-chip row pull-up devices

B 2 key roll-over

B Keybounce elimination with single capacitor
u Last key register at outputs

u TRI-STATE outpust LPTTL compatible

e

over is provided between any two switches. ® Wide supply range 3V to 15V
® Low power consumption
Connection Diagrams
Pin Assignment for Pin Assignment Pin Assignment for
Dual-In-Line Package for SOIC DIP and SOIC Package
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Absolute Maximum Ratings (ote 1)

1f Military/Aerospace specified devices are required, Storage Temperature Range —65°C to +150°C
please contact the Natlonal Semiconductor Sales Power Dissipation (Pp)
Otfice/Distributors for avallability and specifications. Duakin-Line 700 mw
Volitage at Any Pin Vgg — 0.3Vto Vg + 0.3V Small Outline 500 mwW
Operating Temperature Range Operating Vo Range 3Vio 15V
MM54C922, MM54C923 ~55°Cto +125°C Vee . 18V
MM74C922, MM74C923 —40°Cto +85°C Lead Temperature
(Soldering, 10 seconds) 260°C

DC Electrical Characteristics Min/Max limits apply across temperature range unless otherwise specified

Symbot | Parameter | Conditions Mn [ Typ | Max [ units
CMOS TO CMOS
V1+ Positive-Going Threshold Voltage Veg = 5V, Iy 2 0.7 mA 3.0 3.6 4.3 \
at Osc and KBM Inputs Ve = 10V, Iy 2 1.4mA 6.0 6.8 8.6 v
Ve = 15V, Iy = 2.1 mA 9.0 10 12.9 \
V- Negative-Going Threshold Voltage Veg = 5V, Iy 2 0.7 mA 0.7 1.4 2.0 v
at Osc and KBM Inputs Veg = 10V, Iy 2 1.4mA 1.4 3.2 4.0 \
Ve = 15V, iy 2 2.1 mA 2.1 5 6.0 \
Ving) Logical “1” input Voltage, Vee = 5V 35 45 v
Except Osc and KBM Inputs Vee = 10V 8.0 9 v
Ve = 15V 125 13.5 Vv
Vingo) Logical “0” Input Voltage, Veg = 5V 0.5 15 v
Except Osc and KBM Inputs Veog = 10V 1 2 Vv
Vog = 15V 1.5 25 v
Ip Row Pull-Up Current at Y1, Y2, Veo = 5V, Vin = 0.1 Vo -2 -5 pA
Y3, Y4 and Y5 Inputs Veg = 10V -10 —-20 BA
Vee = 15V —22 -45 pA
Vour(1) Logical “1” Output Voltage Veg=5V,lp = —10 pA 4.5 b A
Ve = 10V, Ig = —10 pA 9 v
Voo = 15V, lg = —10 pA 13.5 v
Vour(o) Logical “0” Output Voltage Veg = 5V,1p = 10 uA 0.5 \
Voo = 10V, lg = 10 pA 1 v
Vog = 15V, 1g = 10 pA 1.5 v
Ron Cqlumn “ON" Resistance at Vee = 5V, Vg = 0.5V 500 1400 n
X1, X2, X3 and X4 Outputs Ve = 10V, Vo = 1V 300 700 n
Vg = 15V, Vo = 1.5V 200 500 n
lcc Supply Current Ve = 5V 0.55 1.1 mA
Osc at 0V, (one Y low) Vee = 10V 1.1 1.9 mA
Voo =-15V 1.7 2.6 mA
hingny Logical “1” input Current Vee = 15V, Vi = 15V
at Output Enable 0.005 1.0 pA
TN Logical “0" Input Current Veg = 15V, iy = OV _ o
at Outpid Enable : 1.0 0.005 RA
CMOS/LPTTL INTERFACE
Ving) Logical “1” Input Voltage, 54C, Veg = 4.5V Ve — 1.5 v
Except Osc and KBM Inputs 74C, Vco = 4.75V Veg— 1.5 \
Vine) Logical “0" Input Voltage, 54C, Voo = 4.5V 0.8 v
) Except Osc and KBM Inputs 74C, Vcg = 4.75V 0.8 \
VouT() Logical “1" Output Voltage 54C, Voo = 4.5V 24 v
lp = —360 pA il
74C, Voo = 4.75V
lo = —360 pA 24 v
Vouti) | Lbgical “0” Output Voltage 54C, Voo = 4.5V 0.4 v
lo = =360 pA ’
74C, Veg = 4.75V
Ig = —360 pA 0.4 v

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Excapt for “Openating Temperature Range™
they are not meant to imply that the devices should be operated at thase limits. The table of “Electrical Characteristics” provides conditions for actual device

operation.




DC Electrical Characteristics
Min/Max limits apply across temperature range unless otherwise specified (Continued)

Symbol l Parameter J Conditions [ Min I Typ I Max Units

OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) (Short Clrcuit Current)

ISOURCE Output Source Current Vee = 5V, Vouyr = 0V, _ _

, (P-Channel) Tp = 25°C 175 33 mA

IsouRce Output Source Current Vee = 10V, Voyr = 0V, -8 ~15 mA
(P-Channel) Tp = 25°C

ISINK Output Sink Current Vee = 5V, Vout = Veo,
(N-Channel) Ta = 25'C 1.75 3.6 mA

ISINK Output Sink Current Vee = 10V, Vout = Ve 8 16 mA
(N-Channel) Ta = 25°C

AC Electrical Characteristics® 1, = 25°C, ¢, = 50 pF, unless otherwise noted

Symbol Parameter Conditions Min Typ Max Units
1540, tpat Propagation Delay Time to C_ = 50 pF (Figure 1)
Logical ‘0" or Logical “1" Veg = 5V 60 150 ns
from D.A. Vee = 10V . 35 80 ns
Vee = 15V 25 60 ns
torh HH Propagation Delay Time from Ry = 10k, Ci = 10 pF (Figure 2)
Logical “0” or Logical “1" Vee = 5V, Ry = 10k 80 200 ns
into High Impedance State Vec = 10V, C = 10 pF 65 150 ns
Vee = 15V 50 110 ns
tHo, tH1 Propagation Delay Time from Ry = 10k, C_ = 50 pF (Figure 2}
High Impedance State to a Vee = 5V, R = 10k 100 250 ns
Logical “0” or Logical “1" Ve = 10V, C = 50 pF 55 125 ns
Ve = 15V 40 90 ns
Cin Input Capacitance v Any Input (Note 2) 5 7.5 pF
Cout TRI-STATE Output Capacitan, Any Output (Note 2) 10 ] pF
*AC F are g d by OC d testing.
Note 1: “Absolute Maximumn Ratings” are those values beyond which the safety of the davice cannot be gi d. Except for “Op G T Range™

they are not msant to imply that the devices shoutd be cperated at these limits. The table of “Electrical Characteristics” provides conditions 1roru:1uuldovloo
operation.

Note 2 C. is

uaranteed by periodic testing.

Switching Time Waveforms
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[
Vee vee
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AVAILABLE v
0 ERKGLE 88 Vec
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3
toin it . 1H
o 0%
Voc oAtAOUT - TrisTaTe
DATA 0.5V, 05V, e
outwt ce c TUF/6037-4
FIGURE 2
YUF/6037-3
T4 = T2 = RC, T3 = 0.7 RC, where R = 10k and C is extemal capacitor at KBM input.

FIGURE 1




Block Diagram
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TUF16037--6
Truth Table
Switch ) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Position |Y1,X1 Y1.X2 Y1,X3 Y1,X4 Y2X1 Y2X2 ¥2X3 Y2,X6 Y3X1 YSX2 Y3X3 Y3X4 YAX1 Y4X2 Y4X3 Y4X4 Y5°X1 Y5°X2 Y5°X3 Y5X4
D
A Al O 1 V] 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
T B 0 0 1 1 0 0 1 1 0 ] 1 1 0 0 1 1 0 1] 1 1
A cl o 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0
0 Dl O 0 0 0 0 0 0 V] 1 1 1 1 1 1 1 1 0 0 0 0
U E*| O 0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 1 1 1 1
T
“Omit for MM54C922/MM74C922




Typical Performance Characteristics

Typical Iy v Viy at
Any Y Input

Ta=25°C
Veg =18V

n
y
15 /

AL
y

Vee=5V

Veo =10V |

ROW PULL-UP CURRENT (uA)

L} § 18 15

Vec~Vin
TL/F/6037-6

e Typical Fscan vs Cosc

1k

Fgean (H2)

491 0.1 1 10
Cosc )

Typical Applications

Synchronous Handshake (MM74C922)
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TL/F/€037-10

Note 3: The keyboard may be sy

COLUMN OUTPUT SMPEDANCE (k1)

DEBOUNCE PERIOD (SECONDS)

Typlcal Rgp, v8 Vout at
Any X Output
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TUF/8037-7
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1
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)
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TL/F/6037-9

Synchronous Data Entry Onto Bus (MM74C922)

MA74Ce22
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CLOCK P~
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TUF/6037-11

Outputs are enabled when valid entry Is made and
go Into TRI-STATE when key is reloased.

ly scanned by omitting the capacitor at osc. and driving osc. directly if the system clock rate is lower than 10 kHz.




NOTES: 1. An extarmal tming
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SN54122, SN54123, SN54130, SN541S122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

DECEMBER 1983 — REVISED MARCH 1988

D-C Triggered from Active-High or Active-
Low Gated Logic Inputs

Retriggerable for Very Long Output Puls‘es.
Up to 100% Duty Cycle

Overriding Clear Terminates Output Pulse

‘122 and ‘LS122. Have Internal Timing
Resistors

escription

These d-c triggered multivibrators featurs output pulse-
duration control by three methods. The basic pulse time
is programmed by selection of external resistance and
capacitance .values {see typical application data)., The
122 and "LS 122 have internal timing resistors that allow
the circuits to be used with only an external capacitor.
it 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 ana earty clear.

The "LS122 anc "LS123 are provided enough Schmitt
hysteresis to ensure jitzer-free triggering from the 8 input
with transition rates as slow as 0.1 millivolt per
nangsecond.

The Rine in nominall 10 kQ for *122 and "LS122.

SNS4122. SN54L5122. .
SN74122... N PACKAGE

SN74LS122 ... D OR' N PACKAGE

{TOP VIEW) (SEE NOTES 1 THRU 4)

A1G UJJ

.J OR W PACKAGE

d: a3 Rexl' Cext
81 q: 120 ne
3284 np Cext
CltrRQs 1 NC
ads o0 Rinc

GNo(/ :Ja

may ba cor
between Cqyp and Reygy Cox (DOSITIVEL.

2. To use theinternal tinung resistor of * 122 gr *LS122,
connect Ring to Ve

3. For improved pulse duratien accuracy and
repeatadility, connect an external resistor batween
Ryx/Coyy 3and Vo with Rin, open-circuited.

4. To ootan vanaole pulse durations, connect an extarnal
yariable resistance between Rine 0r RgyCaye and
Vee:

SNS4123, SN64130, SN54LS123 .. .J OR W PACKAGE

5N74123, SN74130. .. N PACKAGE
SN74LS723... 0 OR N PACKAGE
{TQP VIEW) {SEE NOTES 1 THRU &)
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{TOP VIEW]) (SEE NOTES. 1 THRU &)
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SN54122, SN54123, SN54130, SN64LS122, SN54LS123,
SN74122, SN74123, SN74130, SN741LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description {continued}

AETRIGGEA PULSE : !
iSae Nare) ‘

e T '

ouTPUT Q I

L
% ' OUTPUT WITHOUT RETRIGGER

OQUTPUT PULSE CONTROL USING RETRIGGER PULSE

B8 INPUT i

CLEAR I
QUTPUT WITHOUT CLEAR
——— - —— = S
ouTPuTQ l t
1

OUTPUT PULSE CONTROL USING CLEAR INPUT

NOTE: Retrigger pulses starting before 0.22 Cex lin picofrads) nanoseconds alter the nitial tngger
-puise will be ignored ana the output duration will remain unchanged.

FIGURE 1~TYPICAL INPUT/QUTPUT PULSES

‘122, 18122 '123. “130. tS123
FUNCTION TABLE FUNCTION TABLE
INPUTS ouTPUTS] | INPUTS GUTPUTS

CLEAR|AL a2 81 82/ Q@ & Clean|a 81 a &
L ]x x x x Lf Hf ) ST ¥ Fn
X " M X X L L] -
x |x x v x}iut Wt x Ry * Li "
x |[x x x o}t owt Al <F A
e x rowin w V7 LB
" L x = N U N o 4 I v
L O N R P T W AR
" X L oH N U
] HoL o o w N U
L] T P U g
H L I L B R g
H L x M =i
r L S R A A

See sxplanation of function taoies on oage

T These lines of the functionai tables assums that the indi-
<ated steady-1tate cONaitons st the A ana 8 inouts have
Bren set UD lONG ENOUGN tO COMOINTE any puite started be-
fars the set uc,
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