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Thesis Title Demonstration model to haul goods in warehouse
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ABSTRACT

This thesis presents a provide device of Electronics ,Electrical and Machanic take to
build automatic control system. in presents of Demonstration model to haul goods in warehouse
by using main devide such as Direct current moter , Microcontroller etc. The objective for studied
toaddition Microcontroller system to apply in Machanic system for the industrial automatic
system.By limited of projact as it can demonstate transportable goods 3x3 block, it can haul to
store rightly, it can show all number of goods that it have in warehouse rightly and it can haul
goods that weigh 200g. The Main purpose to used Microcontroller MCS-51 family for control

system.
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ORG 0000H
PORTAL
PORTB1
PORTC1
PORTCON1
PORTA2
PORTB2
PORTC2
PORTCON2
LCD_RS
LCD_EN

co

of]

c2

@3
LCD_ADDR
LCD_DATA

H TO A
ASCII_LOW
ASCII_HIGH
IN_BUTTON
OUT_BUTTON
KPAD DATA

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
BIT
BIT
BIT
BIT
BIT
BIT
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

0CO00H
0CO01H
0C002H
0CO03H
0EO00H
0EOO1H
0E002H
0EOO03H

Pl.:
Pl s
Pl.
2
Pl
Pl

ik

s W N O

30H
31H
32H
33H
34H
35H
36H
32H

;**************************************

;MAIN PROGRAM

;**************************************

MAIN:

MOV DPTR, #PORTCON1
MOV A, #82H

MOVX @DPTR, A

LCALL DELAY 100uS
MOV DPTR, #PORTCON2
MOV A, #90H

MOVX @DPTR,A

LCALL DELAY 100us
MOV DPTR, #PORTAL
MOV A, #00H

MOVX @DPTR,A

MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR,A

SETB CO

SETB C1

SETB C2

SETB C3

LCALL NIT LCD

;******************************************

; SHOW MAIN DISPLAY.
;RECIVE COMMAND FROM COMPUTER.
; TRANSLATE DATA IN RAM TO COMPUTER.

;******************************************

START:

MOV
MOV

IN_BUTTON, #00H
OUT_BUTTON, #00H
MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR,A

MOV LCD_ADDR, #00H
LCALL SET_ADDR_LCD
MOV DPTR, #MAIN1
LCALL WRLINE_LCD
MOV LCD_ADDR, #40H
LCALL SET_ADDR_LCD
MOV DPTR, #MAIN2
LCALL WRLINE_LCD
LCALL GET_KEYPAD
LCALL DELAY 100mS
MOV A, KPAD_DATA
CJINE A, #$0FFH, SHOW KEY
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AJMP FINISH
SHOW_KEY: MOV A,KPAD DATA
CHK_IN: CJNE A, #10H, CHK_OUT

MOV IN_ BUTTON,A

LCALL LCD_CLR

MOV LCD_ADDR, #01H

LCALL SET _ADDR_LCD

MOV LCD DATA, #'I'

LCALL WRCHAR_LCD

MOV LCD_ADDR, #02H

LCALL SET ADDR LCD

MOV LCD_DATA, #'N'

LCALL WRCHAR_LCD

MOV LCD_ADDR, #03H

LCALL SET ADDR LCD

MOV LCD_DATA, #' '

LCALL WRCHAR_LCD

MOV LCD_ADDR, #04H

LCALL SET_ADDR LCD

MOV LCD DATA, #'='

LCALL WRCHAR_LCD

MOV LCD ADDR, #05H

LCALL SET_ADDR LCD

MOV LCD DATA, #' '

LCALL WRCHAR_LCD
CHK_IN AGAIN: LCALL GET_KEYPAD

LCALL DELAY 100mS

MOV A, KPAD DATA

LCALL FIRST HOLE

AJMP CHK_IN AGAIN
CHK_OUT: CJINE A, #11H, CHK_UP_DOWN

MOV OUT BUTTON, A

LCALL LCD CLR

MOV LCD_ADDR, #01H

LCALL SET ADDR_LCD

MOV LCD DATA, #'O’

LCALL  WRCHAR LCD

MOV LCD_ADDR, #02H

LCALL SET ADDR LCD

MOV LCD DATA, #'U’

LCALL WRCHAR_LCD

MOV LCD_ADDR, #03H

LCALL SET ADDR_LCD

MOV LCD_DATA, #'T!'

LCALL WRCHAR LCD

MOV LCD_ADDR, #04H

LCALL SET ADDR_LCD

MOV LCD DATA, #' '

LCALL WRCHAR_LCD

MOV LCD_ADDR, #05H

LCALL SET ADDR LCD

MOV LCD DATA, #'='

LCALL WRCHAR LCD

MOV LCD ADDR, #06H

LCALL SET ADDR_LCD

MOV LCD_DATA, #' '

LCALL WRCHAR LCD
CHK_OUT_AGAIN: LCALL  GET_KEYPAD

LCALL DELAY 100mS

MOV A,KPAD_DATA

LCALL FIRST_HOLE

AJMP CHK_OUT_AGAIN
CHK_UP_DOWN: CJINE A, #14H,CHK_LEFT_RIGHT

LCALL LCD_CLR

MOV LCD_ADDR, #00H

LCALL SET ADDR_LCD

MOV DPTR, #UP_DOWNL1

LCALL WRLINE_LCD

MOV LCD_ADDR, #40H

LCALL SET_ADDR LCD

MOV DPTR, #UP_DOWN2

LCALL WRLINE LCD
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UD_AGAIN:

CHK_UP:

CHK_DOWN:

NO ZERO_ONEL:

CHK_CLEAR UD:

CHK_LEFT RIGHT:

LR _AGAIN:

CHK_LEFT:

NO_ONE_ZERO1:

CHK_RIGHT:

MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL GET_ KEYPAD
LCALL DELAY 100mS
MOV A,KPAD DATA

CJNE A, #01H, CHK_DOWN
MOV DPTR,#PORTC1

MOV A, #04H

MOVX @DPTR, A

LCALL GET_KEYPAD

MOV A,KPAD_DATA

AJMP CHK_UP

CJINE A, #02H, CHK_CLEAR_UD
MOV DPTR, #PORTC1

MOV A, #08H

MOVX @DPTR, A

MOV DPTR, # PORTA2

MOVX A, @DPTR

ANL A, #0FH

CJINE A, #01H,NO_ZERO ONE1
LCALL DELAY 100mS
LCALL - DELAY_100mS
LCALL  DELAY 100mS
MOV DPTR, ¥ PORTCL

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY 1S

AJMP UD_AGAIN

LCALL  GET_KEYPAD
MOV A, KPAD_DATA

AJMP CHK_DOWN

CJNE A, #12H,UD_AGAIN
LCALL  LCD CLR

AJMP FINISH

CJINE A, #15H, CHK_PORTA2
LCALL - LCD_CLR

MOV LCD ADDR, #00H
LCALL SET_ADDR_LCD
MOV DPTR, #LEFT_RIGHT1
LCALL WRLINE LCD

MOV LCD_ ADDR, #40H
LCALL SET_ADDR_LCD
MOV DPTR, #LEFT RIGHT2
LCALL WRLINE_LCD

MOV DPTR, #PORTC1

MoV R, #00H

MOVX @DPTR, A

LCALL ~ GET_KEYPAD
LCALL DELAY 100ms
MOV A&, KPAD_DATA

CJINE A, #01H, CHK RIGHT
MOV DPTR, #PORTCL

MOV A, #02H

MOVX @DPTR,A

MOV DPTR, #PORTA2

MOVX A, @DPTR

ANL A, #O0FOH

CJNE A, #10H,NO_ONE_ZERO1
LCALL DELAY_100mS
LCALL DELAY_ 50mS
MOV DPTR, #PORTCL

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY_1S
;ACALL LCD_CLR

AJMP LR_AGAIN

LCALL  GET_KEYPAD
MOV A, KPAD_DATA

AJMP CHK LEFT

CJINE A, #02H, CHK_CLEAR_LR
MOV - DPTR, # PORTC1
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MOV A, #01H

MOVX @DPTR, A

LCALL GET_KEYPAD

MOV A,KPAD DATA

AJMP CHK_RIGHT
CHK_CLEAR_LR: CJINE A, #12H, LR_AGAIN

LCALL LCD_CLR

AJMP FINISH
CHK_PORTAZ: CJNE A, #13H,NO_STATUS

LCALL LCD_CLR

MOV DPTR, #PORTA2

MOVX A, @DPTR

MOV H TO A,A

LCALL HEX TO ASCII2

MOV LCD_ADDR, #00H

LCALL SET ADDR_LCD

MOV LCD DATA,ASCII_HIGH

LCALL WRCHAR LCD

MOV LCD ADDR, #01H

LCALL SET ADDR _LCD

MOV LCD DATA,ASCII_LOW

LCALL WRCHAR_LCD

LCALL  DELAY_ 1S

LCALL  DELAY 1S
NO_STATUS: LCALL LCD_CLR
FINISH: AJMP START

;******************************************************

; CHECK HOLE.

;******************************************************

FIRST HOLE: CJINE R, #01H, SECOND_HOLE
PUSH ACC

CHK_IN BUTTONI1: MOV A,IN BUTTON
CJINE A, #10H, CHK_OUT_BUTTON1
POP ACC

LCALL IN_HOLE

LCALL  TAKE BOX

AJMP CONTROL_MOTORI1
CHK_OUT_BUTTON1: MOV A, OUT_BUTTON

CJNE A, #11H, SECOND_HOLE

POP ACC

LCALL OUT_HOLE

SJMP CONTROL_MOTOR1
CONTROL_MOTOR1: MOV DPTR, #PORTC1

MOV A, #04H

MOVX @DPTR,A

CHK_ONE_TWO1: MOV DPTR,#PORTA2
MOVX A, @DPTR
CJINE A, #12H, CHK ONE_TWO1
LCALL DELAY 100mS
LCALL DELAY 100mS
LCALL DELAY 100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR,A
LCALL DELAY_ 1S
MOV DPTR, #PORTC1
MOV A, #01H
MOVX @DPTR, A
CHK_TWO_ZEROL: MOV DPTR, #PORTA2
MOVX A, @DPTR
CJNE A, #20H, CHK_TWO_ ZERO1
LCALL DELAY_100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR,A
LCALL DELAY 1S
LCALL - BOX IN
LCALL CHK O Z HOR
LCALL CHK ONE ONE
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LCALL LCD_CLR
AJMP FINISH

SECOND_HOLE: CJNE A, #02H, THIRD_HOLE
PUSH ACC

CHK_IN_BUTTONZ2: MOV A, IN_BUTTON
CJINE A, #10H, CHK_OUT_BUTTON2
POP ACC

LCALL IN HOLE

LCALL TAKE BOX

AJMP CONTROL_MOTOR2
CHK_OUT BUTTON2: MOV A,OUT_BUTTON

CJINE A, #11H, THIRD_HOLE

POP ACC

LCALL OUT_ HOLE

SJMP CONTROL_MOTOR2

CONTROL_MOTOR2: MOV DPTR, #PORTC1
MOV A, #04H
MOVX @DPTR, A
CHK_ONE_TWO2: MOV DPTR, #PORTA2

MOVX A, @DPTR
CJINE A, #12H, CHK_ONE_TWO2
LCALL DELAY 100mS
LCALL DELAY 100mS
LCALL — DELAY 100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR, A
LCALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #01H
MOVX @DPTR,A
CHK_FOUR_ZERO2: MOV DPTR, #PORTA2
MOVX A, @DPTR
CJINE A, #40H, CHK_FOUR_ZERO2
LCALL DELAY 100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR,A
LCALL  DELAY 1S
LCALL  BOX_IN
LCALL CHK O Z HOR
LCALL CHK_ONE ONE
LCALL  LCD CLR
AJMP FINISH

THIRD HOLE: CJNE A, #03H, FORTH_HOLE
PUSH ACC

CHK_IN_BUTTON3: MOV A, IN BUTTON
CJINE A, #10H,CHK_OUT_ BUTTON3
POP ACC

LCALL IN_ HOLE
LCALL TAKE BOX
AJMP CONTROL MOTOR3
CHK_OUT BUTTON3: MOV A, OUT_BUTTON
CJINE A, #11H, FORTH_HOLE
POP ACC
LCALL OUT_HOLE
SUMP CONTROL_MOTOR3
CONTROL_MOTOR3: MOV DPTR, #PORTC1
MOV A, #04H
MOVX @DPTR, A
CHK_ONE_TWO3: MOV DPTR, # PORTA2
MOVX A, @DPTR
CJINE A, #12H, CHK_ONE_TWO3
LCALL  DELAY_100mS
LCALL  DELAY_100mS
LCALL  DELAY_100mS
MOV DPTR, #PORTC1
MOV R, #00H
MOVX @DPTR, A
LCALL -~ DELAY_ 1S
MOV DPTR, #PORTC1
MOV A, #01H
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CHK_EIGHT ZERO3:

FORTH_HOLE:

CHK_IN BUTTON4:

CHK_OUT_BUTTON4:

CONTROL_MOTOR4 :

CHK_ONE_FOUR4:

CHK_TWO_ZERO4:

FIFTH HOLE:

CHK_IN_BUTTONS:

CHK_OUT BUTTONS:

CONTROL_MOTORS :

MOVX @DPTR, A

MOV DPTR, #PORTA2

MOVX A, @DPTR

CJNE A, #80H, CHK_EIGHT_ ZERO3
LCALL DELAY 100mS
MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY 1S

LCALL BOX_IN

LCALL CHK _O_Z HOR
LCALL CHK_ONE_ONE
LCALL LCD_CLR

AJMP FINISH

CJNE A, #04H, FIFTH_HOLE
PUSH ACC

MOV A,IN BUTTON

CJNE A, #10H, CHK OUT_BUTTONA4
POP ACC

LCALL IN_HOLE

LCALL TAKE BOX

AJMP CONTROL_MOTOR4
MOV A,OUT_BUTTON

CJNE A, #11H, FIFTH HOLE
POP ACC

LCALL _ OUT HOLE

SJMP CONTROL_MOTOR4
MOV DPTR, #PORTC1

MOV A, #04H

MOVX @DPTR, A

MOV DPTR, #PORTA2

MOVX A, @DPTR

CJNE A, #14H,CHK ONE_FOUR4
LCALL  DELAY 100mS
LCALL = DELAY 100mS
LCALL  DELAY_ 100mS
MOV DPTR,#PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY 1S

MOV DPTR, #PORTC1

MOV A, #01H

MOVX @DPTR, A

MOV DPTR, #PORTA2

MOVX A, @GDPTR

CJINE A, #20H,CHK_TWO_ZERO4
LCALL DELAY 100mS
MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL “DELAY 1S

LCALL BOX_IN

LCALL CHK O_Z HOR
LCALL CHK_ONE_ONE
LCALL ILCD_CLR

AJMP FINISH

CJNE A, #05H, SIXTH_HOLE
PUSH ACC

MOV A,IN BUTTON

CJNE A, #10H, CHK_OUT_BUTTONS
POP ACC

LCALL IN_HOLE

LCALL TAKE_BOX

AJMP CONTROL_MOTORS
MOV A,OUT_BUTTON

CJNE A, #11H, SIXTH_HOLE
POP ACC

LCALL OUT_HOLE

SJMP CONTROL_MOTORS5
MOV DPTR, #PORTC1

MOV A, #04H

MOVX @DPTR, A
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CHK_ONE_FOUR5: MOV DPTR, #PORTA2
MOVX A, @DPTR
CJINE A, #14H, CHK_ONE_FOURS
LCALL  DELAY 100mS
LCALL  DELAY 100mS
LCALL  DELAY_100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR, A
LCALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #01H
MOVX @DPTR, A
CHK_FOUR_ZERO5: MOV DPTR, #PORTA2
MOVX A, @DPTR
CJINE R, #40H, CHK_FOUR_ZERO5
LCALL DELAY 100mS
MOV DPTR, #PORTCL
MOV A, #00H
MOVX @DPTR, A
LCALL DELAY_1S
LCALL BOX IN
LCALL ~ CHK O_Z_HOR
LCALL  CHK ONE ONE
LCALL  LCD_CLR
AJMP  FINISH

SIXTH HOLE: CJNE A, #06H, SEVENTH HOLE
PUSHy ACC

CHK_IN_ BUTTONG: MOV A, IN BUTTON
CJNE A, #10H,CHK OUT_BUTTONG
POP=AEC

LCALL OUT_ HOLE

LCALL TAKE_BOX

AJMP CONTROL_MOTOR6
CHK_OUT_BUTTONG: MOV A,OUT_BUTTON

CJINE A, #11H, SEVENTH HOLE

POP -ACE

LCALL 1IN _HOLE

SJMP CONTROL_MOTOR6

CONTROL_MOTORG: MOV DPTR, #PORTC1
MOV A, #04H
MOVX @DPTR, A
CHK_ONE_FOURG6: MOV DPTR, #PORTA2

MOVX A, @DPTR
CJNE A, #14H,CHK ONE_FOURG6
LCALL  DELAY 100mS
LCALL  DELAY 100mS
LCALL  DELAY 100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR, A
LCALL DELAY 18§
MOV DPTR, #PORTC1
MOV A, #01H
MOVX @DPTR, A
CHK_EIGHT_ZEROG6: MOV DPTR, #PORTA2
MOVX A, @DPTR
CJNE A, #80H, CHK_EIGHT_ZERO6
LCALL DELAY 100mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR, A
LCALL DELAY 18
LCALL BOX_IN
LCALL CHK O _Z_HOR
LCALL CHK_ONE_ONE
LCALL LCD_CLR
AJMP FINISH

SEVENTH_HOLE: CJINE A, #07H, EIGHTH_HOLE
PUSH ACC
CHK_IN_BUTTONT7: MOV A,IN_BUTTON

CJINE A, #10H, CHK OUT BUTTON?7
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POP ACC
LCALL IN_HOLE
LCALL TAKE_BOX
AJMP CONTROL_MOTOR?
CHK_OUT_BUTTON7 : MOV A,OUT_BUTTON
CJINE A, #11H, EIGHTH_HOLE
POP ACC
LCALL  OUT_HOLE
SJMP CONTROL_MOTOR7

CONTROL_MOTOR7: MOV DPTR, #PORTC1
MOV A, #04H
MOVX @DPTR, A
CHK_ONE_EIGHT7: MOV DPTR, #PORTA2

MOVX A, @DPTR

CJUNE A, #18H,CHK_ONE_EIGHT7

LCALL DELAY 100mS

LCALL DELAY 100mS

LCALL DELAY 100mS

MOV DPTR,#PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY 1S

MOV DPTR,#PORTC1

MOV A, #01H

MOVX @DPTR,A
CHK_TWO_ZERO7: MOV DPTR, #PORTA2

MOVX A, @DPTR

CJINE A, #20H, CHK_TWO_ZERO7

LCALL ~ DELAY 100mS

MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY 1S

LCALL  BOX_IN

LCALL CHK O Z HOR

LCALL CHK_ONE ONE

LCALL LCD CLR

AJMP FINISH

EIGHTH_HOLE: CJNE A, #08H,NINTH HOLE
PUSH ACC

CHK_IN_BUTTONS: MOV A,IN_BUTTON
CJINE A, #10H,CHK_OUT_BUTTONS8
POP ACC

LCALL IN_HOLE

LCALL TAKE_BOX

AJMP CONTROL_MOTORS
CHK_OUT_BUTTONS: MOV A,OUT_BUTTON

CJNE A, #11H,NINTH HOLE

POP 'ACC

LCALL OUT_HOLE

SJMP CONTROL_MOTORS

CONTROL_MOTORS: MOV DPTR, #PORTC1
MOV A, #04H
MOVX @DPTR, A
CHK_ONE_EIGHT8: MOV DPTR, #PORTA2

MOVX A, @DPTR

CJNE A, #18H, CHK_ONE_EIGHT8

LCALL DELAY_100mS

LCALL DEIAY_100msS

LCALL DEIAY_100mS

MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY_ 1S

MOV DPTR, #PORTC1

MOV A, #01H

MOVX @DPTR, A
CHK_FOUR_ZEROS8: MOV DPTR, #PORTA2

MOVX A, @DPTR

CJINE A, #40H, CHK_FOUR_ZERO8

LCALL ~ DELAY 100mS

MOV DPTR, #PORTC1
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MOV A, #00H

MOVX @DPTR, A

LCALL DELAY 1S
LCALL BOX_IN
LCALL CHK O _Z_HOR
LCALL CHK ONE_ONE
LCALL LCD CLR
AJMP FINISH

NINTH_ HOLE: CJINE &, #09H, NO_HOLE
PUSH ACC

CHK_IN BUTTONOY: MOV A,IN BUTTON
CJNE A, #10H,CHK_OUT_BUTTON9
POP ACC

LCALL IN HOLE
LCALL TAKE BOX
AJMP CONTROL_MOTOR9

CHK_OUT BUTTONY: MOV A,OUT BUTTON
CJNE A, #11H,NO_HOLE
POP ACC
LCALL OUT_HOLE
SJMP CONTROL_MOTOR9

CONTROL_MOTOR9Y: MOV DPTR, #PORTC1
MOV A, #04H
MOVX @DPTR,A
CHK_ONE_EIGHT9: MOV DPTR,#PORTA2

MOVX A, @DPTR

CJNE A, #18H,CHK ONE EIGHT9

LCALL DELAY 100mS

LCALL DELAY 100mS

LCALL DELAY 100mS

MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL  DELAY 1S

MOV DPTR, #PORTC1L

MOV A, #01H

MOVX @DPTR, A
CHK_EIGHT ZERO9: MOV DPTR, #PORTA2

MOVX A, @DPTR

CJINE A, #80H, CHK _EIGHT ZERO9

LCALL DELAY 100mS

MOV DPTR, #PORTC1

MOV A, #00H

MOVX @DPTR, A

LCALL DELAY_ 1S

LCALL BOX IN

LCALL CHK O 7 HOR

LCALL CHK_ONE ONE

LCALL  LCD_CLR

AJMP FINISH
NO_HOLE: RET

;******************************************

; CHECK START.

;******************************************

CHK_O_ 7 HOR: MOV DPTR, #PORTC1
MOV A, #02H
MOVX @DPTR, A
CHK_O_ 7 HORL: MOV DPTR, #PORTA2

MOVX A, @DPTR

ANL A, #O0FO0H
CJINE A, #10H,CHK_O_2Z_HOR1
LCALL DELAY_100mS
LCALL DELAY_50mS
MOV DPTR, #PORTC1
MOV A, #00H
MOVX @DPTR, A
LCALL DELAY_1S
RET

CHK_ONE_ONE: MOV DPTR, #PORTC1
MOV A, #08H
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MOVX @DPTR, A
CHK_ONE: MOV DPTR, # PORTA2
MOVX A, @DPTR
CJNE A, #11H, CHK_ONE
LCALL DELAY_ 100mS
LCALL DELAY 100mS
LCALL DELAY_100mS
MOV DPTR, # PORTC1

MOV A, #00H
MOVX @DPTR,A
RET

;******************************************

; SHOW PRESS ENTER.

;******************************************

IN HOLE: MOV H TO A,A
LCALL HEX TO ASCII2
MOV LCD_ADDR, #06H
LCALL SET ADDR_LCD
MOV LCD DATA,ASCII HIGH
LCALL WRCHAR_LCD
MOV LCD_ADDR, #07H
LCALL SET ADDR _LCD
MOV LCD DATA,ASCII_LOW
LCALL WRCHAR LCD
MOV LCD_ADDR, #41H
LCALL  SET ADDR_LCD
MOV LCD_DATA, #'P'
LCALL WRCHAR LCD
MOV LCD_ADDR, #42H
LCALL SET ADDR_LCD
MOV LCD_DATA, #'R'
LCALL  WRCHAR LCD
MOV LCD_ADDR, #43H
LCALL  SET ADDR LCD
MOV LCD_DATA, #'E'
LCALL  WRCHAR LCD
MOV LCD_ADDR, #44H
LCALL  SET ADDR_LCD
MOV LCD_DATA, #'S'
LCALL WRCHAR LCD
MOV LCD_ADDR, #45H
LCALL ~ SET_ADDR_LCD
MOV LCD_DATA, #'S'
LCALL -~ WRCHAR LCD
MOV LCD_ADDR, #46H
LCALL SET ADDR_LCD
MOV LCD DATA, #' '
LCALL WRCHAR LCD
MOV LCD_ADDR, #47H
LCALL ~ SET ADDR_LCD
MOV LCD_DATA,#'E’
LCALL WRCHAR LCD
MOV LCD_ADDR, #48H
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'N'
LCALL WRCHAR LCD
MOV LCD_ADDR, #49H
LCALL  SET_ADDR_LCD
MOV LCD_DATA, #'T'
LCALL WRCHAR_LCD
MOV LCD_ADDR, #4AH
LCALL SET_ADDR LCD
MOV LCD_DATA, #'E'
LCALL WRCHAR LCD
MOV LCD_ADDR, #4BH
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'R'
LCALL WRCHAR LCD

CHK_ENTER IN: LCALL GET_KEYPAD

P LCALL DELAY 100mS
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CHK_CLEAR_IN:

PRESS ENTER_IN:
OUT_HOLE:

CHK_ENTER_OUT:

CHK_CLEAR_OUT:

PRESS_ENTER_OUT:

MOV A,KPAD DATA

CJNE A, #13H, CHK_CLEAR_IN
AJMP PRESS_ENTER_IN
CJNE A, #12H,CHK_ENTER_IN
LCALL LCD CLR

AJMP FINISH

RET

MOV H TO A,A

LCALL HEX TO _ASCII2
MOV LCD_ADDR, #07H
LCALL SET ADDR_LCD
MOV LCD_DATA,ASCII_HIGH
LCALL WRCHAR_LCD

MOV LCD_ADDR, #08H
LCALL SET ADDR_LCD
MOV LCD_DATA,ASCII_LOW
LCALL WRCHAR_LCD

MOV LCD_ADDR, #41H
LCALL SET ADDR_LCD
MOV LCD_DATA, #'P'
LCALL WRCHAR LCD
MOV LCD_ADDR, #42H
LCALL . SET ADDR_LCD
MOV LCD_DATA, #'R'
LCALL WRCHAR LCD
MOV LCD_ADDR, #43H
LCALL SET ADDR_LCD
MOV LCD_DATA, #'E'
LCALL -~ WRCHAR LCD
MOV LCD_ADDR, #44H
LCALL SET ADDR_LCD
MOV LCD_DATA,#'S'
LCALL WRCHAR LCD
MOV LCD_ADDR, #45H
LCALL  SET ADDR_LCD
MOV LCD DATA, #'S'
LCALL WRCHAR LCD
MOV LCD_ADDR, #46H
LCALL SET ADDR LCD
MOV LCD_DATA, #' '
LCALL  WRCHAR LCD
MOV LCD_ADDR, #47H
LCALL SET ADDR_LCD
MOV LCD_DATA, #'E'
LCALL  WRCHAR LCD
MOV LCD_ADDR, #48H
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'N'
LCALL  WRCHAR LCD
MOV LCD_ ADDR, #49H
LCALL ~ SET ADDR_LCD
MOV LCD_DATA, #'T'
LCALL WRCHAR LCD
MOV LCD_ADDR, #4AH
LCALL SET ADDR_LCD
MOV LCD_DATA, #'E'
LCALL WRCHAR_LCD
MOV LCD_ADDR, #4BH
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'R'
LCALL WRCHAR LCD
LCALL GET_KEYPAD
LCALL DELAY 100mS
MOV A,KPAD DATA

CJINE A, #13H,CHK_CLEAR_OUT
AJMP PRESS_ENTER OUT
CJINE A, #12H, CHK_ENTER_OUT
LCALL LCD_CLR

AJMP FINISH

RET
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;******************************************

; TAKE BOX.

;******************************************

TAKE_BOX:

BOX_IN:

MOV DPTR, #PORTC1
MOV A, #10H
MOVX @DPTR,A

LCALL
LCALL
LCALL

DELAY 10S
DELAY 1S
DELAY 1S

LCALL DELAY 1S
;LCALL DELAY 1S
;ACALL DELAY_ 1S
;ACALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR, A
LCALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #04H

MOVX @DPTR, A
LCALL DELAY 1S
LCALL  DELAY 1S
LCALL DELAY 18
;ACALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR, A
LCALL  DELAY 1S
MOV DPTR, #PORTC1
MOV A, #20H

MOVX @DPTR, A
LCALL DELAY 10S
LCALL  DELAY 1S
LCALL  DELAY 1S
LCALL  DELAY 1S
;LCALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR, A
LCALL DELAY 1S
RET

MOV DPTR, $#PORTC1
MOV A, #10H

MOVX @DPTR, A
LCALL ~ DELAY 108
LCALL DELAY 1S
LCALL DELAY 1S
LCALL  DELAY 1S
; LCALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR, A
LCALL DELAY 1S
MOV DPTR, #PORTC1
MOV A, #08H

MOVX @DPTR,A
LCALL DELAY_ 1S
LCALL DELAY_ 1S
MOV DPTR, #PORTC1
MOV A, #00H

MOVX @DPTR,A
LCALL DELAY_ 1S
MOV DPTR, #PORTC1
MOV A, #20H

MOVX @DPTR, A
LCALL DELAY_10S
LCALL DELAY_ 1S
LCALL DELAY 1S
LCALL DELAY 18
;LCALL DELAY 1S
MOV DPTR, #PORTC1
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MOV A, #00H

MOVX @DPTR, A
LCALL DELAY_1S
RET

;******************************************

;CONVERT HEX TO ASCII.

;******************************************

HEX TO ASCII2:

HEX_TO ASCII1:

Ll

MOV A,H_TO_A
ANL A, #0FH

LCALL HEX TO ASCII1
MOV ASCII LOW,A

MOV A, H TO_A

SWAP A

ANL A, #0FH

LCALL HEX_TO ASCII1
MOV ASCII HIGH,A
RET

PUSH ACC

CLR C

SUBB A, #0AH

POP ACC

JC LY

ADD A, #7

ADD A, #30H

RET

;******************************************

;GET KEYPAD.

;******************************************

GET KEYPAD:
CHK_CO:

CHK_COR1:
CHK_COR2:
CHK_COR3:

CHK_Cl:

CHK CIRI1:
CHK C1R2:
CHK_C1R3:

CHK_C2:

CHK_C2R1:
CHK_C2R2:
CHK_C2R3:

CHK C3:

MOV KPAD_DATA, #0FFH
CLR CO

MOV DPTR, #PORTB1

MOVX A, @DPTR

CJINE A, #07EH, CHK_COR1
MOV KPAD DATA, #01H
CJINE A, #07DH, CHK_COR2
MOV KPAD DATA, #04H
CJNE A, #07BH, CHK_COR3
MOV KPAD DATA, #07H
CJNE A, #077H,CHK_C1
MOV KPAD DATA, #14H
SETB- CO

CLR CI

MOV DPTR, #PORTB1

MOVX A, @DPTR

CJNE A, #0BEH, CHK_C1R1
MOV KPAD_DATA, #02H
CJINE A, #0BDH, CHK_C1R2
MOV KPAD_DATA, #05H
CJNE A, #0BBH,CHK_CI1R3
MOV KPAD_DATA, #08H
CJNE A, #0B7H, CHK_C2
MOV KPAD DATA, #00H
SETB Cl

CLR C2

MOV DPTR, #PORTB1

MOVX A, @DPTR

CJNE A, #0DEH, CHK_C2R1
MOV KPAD DATA, #03H
CJNE A, #0DDH, CHK_C2R2
MOV KPAD_DATA, #06H
CJNE A, #0DBH, CHK_C2R3
MOV KPAD DATA, #09H
CJINE A, #0D7H, CHK_C3
MOV KPAD_DATA, #15H
SETB C2

CLR C3

MOV DPTR, #PORTB1

MOVX A, @DPTR
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CHK_C3R1:
CHK_C3R2:
CHK_C3R3:

CHK_END:

CJNE A, #0EEH, CHK C3R1
MOV KPAD_DATA, #10H
CJNE A, #0EDH, CHK_C3R2
MOV KPAD_DATA, #11H
CJNE A, #0EBH, CHK C3R3
MOV KPAD DATA, #12H
CJNE A, #0E7H, CHK_END
MOV KPAD_DATA, #13H
SETB C3

RET

;******************************************

; CONTROL LCD

;******************************************

INIT LCD:

LCD CLR:

LCD_HOME:

LCD_OFF:

LCD_CLK:

LCD_ON:

SET_ADDR_LCD:

WRCHAR_LCD:

LCALL DELAY_100mS
CLR LCD_RS

MOV DPTR, #PORTAL
MOV A, #001110008
MOVX EDPTR, A
LCALL LCD CLK
LCALL DELAY. 10mS
MOV DPTR, #PORTAL
MOV A, #00111000B
MOVX @DPTR, A
LCALL LCD CLK
LCALL LCD_OFF
LCALL LCD CLR
MOV DPTR, #PORTAL
MOV A, #00000110B
MOVX @DPTR, A
LCALL LCD CLK
LCALL LCD HOME
CLR LCD_RS

MOV DPTR, #PORTAL
MOV A,#00000001B
MOVX @DPTR, A
LCALL LCD CLK
RET

CLR LCD_RS

MOV DPTR, #PORTAL
MOV A, #00000010B
MOVX @DPTR, A
LCALL LCD CLK
RET

CLR LCD RS

MOV DPTR, #PORTAL
MOV A, #00001000B
MOVX @DPTR, A
LCALL LCD_CLK
RET

SETB LCD_EN
LCALL LCD DELAY
CLR LCD_EN

LCALL LCD_DELAY
RET

CLR LCD_RS

MOV DPTR, #PORTAL
MOV 2,#00001100B
MOVX @DPTR, A
LCALL LCD_CLK
RET

CLR LCD_RS

MOV A,LCD_ADDR
SETB ACC.7

MOV DPTR, #PORTAL
MOVX @DPTR, A
LCALL LCD_CLK
RET

SETB LCD_RS

MOV DPTR, #PORTAL
MOV A,LCD_DATA
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MOVX @DPTR,A
LCALL LCD _CLK
LCALL LCD ON
RET

WRLINE_LCD: MOV RO, #0

WRLINE LCD 1: SETB LCD_RS
CIR A
MOVC A, @GA+DPTR
PUSH DPH
PUSH DPL
MOV DPTR, #PORTAL
MOVX @DPTR, A
LCALL LCD CLK
POP DPL
POP DPH
INC DPTR
INC RO
CJINE RO, #16,WRLINE_LCD_1
LCALL LCD ON
RET

;******************************************

; TIME DELAY

;******************************************

SDELAY: NOP
NOP
RET

DELAY_ 100uS: MOV R7, #100

DELAY_100uSl: NOP
DJNZ R7,DELAY 100uSl
RET

LCD_DELAY: MOV R7, #2

LCD DELAY 1: MOV R6, #0EGH

LCD DELAY 2: NOP

DJNZ R6,LCD_DELAY 2
DJNZ R7,LCD DELAY 1

RET
DELAY 10mS: MOV R7, #10
DELAY 10mS_1: MOV R6, #0EGH
DELAY 10mS_2: NOP

DJNZ R6,DELAY_ 10mS_2
DJNZ R7,DELAY 10mS_1

RET
DELAY 50mS: MOV 7,#%50
DELAY 50mS_1: MOV R6, #0EGH
DELAY 50mS_2: NOP

DJNZ R6,DELAY 50mS 2
DJNZ R7,DELAY 50mS_1

RET
DELAY 100mS: MOV R7, #100
DELAY 100mS_1: MOV R6, #0E6H
DELAY 100mS_2: NOP

DJNZ R6,DELAY_100mS_2
DJNZ R7,DELAY_100mS_1

RET

DELAY 500mS: MOV RS, #5

DELAY 500mS_1: ACALL  DELAY_100mS
DJNZ R5,DELAY_ 500mS_1
RET

DELAY 1S: MOV RS, #10

DELAY 1S 1: ACALL DELAY_100mS
DJNZ R5,DELAY_1S_1
RET

DELAY 5S: MOV R4, #5

DELAY 5S 1: ACALL DELAY_1S
DJNZ R4,DELAY 5S_1
RET

DELAY 10S: MOV R4, #10

DELAY 10S_1: ACALL  DELAY_ 1S

DJNZ R4,DELAY 10S 1
RET
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MAIN:
MAIN2:
UP_DOWN1:
UP_DOWN2 :

LEFT RIGHT1:
LEFT RIGHT2:

END

DB '*MAGNETIC CARD*'
DB '**CONTROL GATE**'
DB %% "UP. PUSH 1. *®¥u
DB '** DOWN PUSH 2 *'
DB, "#* LEFT PUSH 1 #*#*'
DB 7* RIGHT PUSH. 2. *!

307 a1 Tsunsumsianu
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&National Semiconductor i
DM54LS373/DM74LS373,

DM54LS374/DM74LS374

TRI-STATE® Octal D-Type Transparent

Latches and Edge-Triggered Flip-Flops

General Description Features

These 8-bit registers feature totem-pole TRI-STATE outputs B Choice of 8 latches or 8 D-type flip-flops in a single
designed specifically for driving highly-capacitive or relative- package

ly low-impedance loads. The high-impedance stateandin- ® TRI-STATE bus-driving outputs

creased high-logic level drive provide these registers with  m Full parallel-access for loading

the capability of being connected directly to and driving the g Butfered control inputs

bus lines in a bus-organized system without need for inter- = g p.N_P inputs reduce D-C loading on data lines
tace or pull-up components. They are particularly attractive

for implementing buffer registers, 1/O ports, bidirectional

bus drivers, and working registers. (Continued)

Connection Diagrams

Dual-in-Line Packages
’LS373

ENABLE
7 8Q aC 7 »Q 60 D 50 50 <]
lzo 119 lna I17 Iw lls Iu Iia 112 11
Order Number
Q D ‘] D Q ‘] EO D ‘j E' 1} Q
3 b—e—dg tb—edz DM54LS373J,
oe oe =3 oE DM54LS373W,
DS DS 4 1 DM74LS373N or
DM74LS373WM
See NS Package Number
9 ;_’ g @ sy g ] J20A, M20B, N20A or
o€ o€ o€ 3 W20A
1 1 1 J
[ e
'1 Iz |3 [4 ]s Io |1 ’s Ts |1o
OUTPUT 1Q 1D 2D 2Q 3Q 3D 40 4Q GND
CONTROL
TL/F/6431-1
L8374
Yee 8Q 80 70 7Q 6Q 6D S0 5Q CLOCX
120 l19 l\B |17 115 }15 114 113 [12 1"
I] [I Order Number
Q)i D_0 o_ 0 ) DM54L83744,
TR go—g—cp K TR qo—e—cb> K DM54LS374W,
= = o - DM74LS374WM or

DM74LS374N

J20A, M20B, N20A or

See NS Package Number
oD D_o0 00 (YR
(R (B
I T T T
5 T
lx 2 [3 [4 |5 [e T? ]a Is Im

oUTPUT 10 1D 20 20 30 3 4D 4 GND
CONTROL

TI/F/B431-2

TRISTATE? is a regx of Natr ~al com.

= 1995 National Sem  snductor Corporaton 1L F/8431 RAD-830M105/Pnnted in U. S. A

v2ES1VZNQ/PLESTYSING ‘€LESTPZINQ/ELESTYSING

sdo|4-d}|4 pa41ab614] -a6p3 pue seyoje] Juatedsued) adA1-q 181900 FLVLIS-IHL
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Absolute Maximum Ratings (see Note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Otfice/Distributors for availability and specifications.

Supply Voltage A%
Input Voltage A"
Storage Temperature Range -65°Cto +150°C

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions’” table will define
the conditions for actual device operation.

Operating Free Air Temperature Range

DM54LS -565°Cto+125°C
DM74LS 0°Cto +70°C
Recommended Operating Conditions
Symbol Parameter DM541L.S373 DM74LS373 Units
Min Nom Max Min Nom Max
Voo Supply Voltage 4.5 5 56 4.75 5 5.25 \Y
Viy High Level Input Votage 2 2 \4
V)L Low Level Input Voltage 0.7 0.8 \
loH High Level Output Current =1 =26 mA
lol Low Level Qutput Current 12 24 mA
tw Pulse Width Enable High 15 45 =
(Note 2) Enable Low 15 15
tsy Data Setup Time (Notes 1 & 2) 5y 51 * ns
ty Data Hold Time (Notes 1 & 2) 204 20) ns
Ta Free Air Operating Temperature —55 125 0 70 °C
Nnte 1: The s/mbol  } ) indicates the falling edge of the clock pulse is used t.r reference.
Note 2 Ty = 25°Cand Voo = 5V.
’LS373 Electrical Characteristice
over recommended operating free air temperature range (unless otherwise noted)
Typ A
Symbol Parameter Conditions Min (Note 1) Max Units
\ Input Clamp Voltage Vee = Min, || = —18 mA b \
VoH High Level Output Voltage Voo = Min DM54
2.4 3.4
lon = Max v
V) = Max
Vip = Min NIl 2% 34
VoL Low Level Output Voltage Vee = Min DM54 0.25 04
ioL = Max
Vi = Max
ViH = Min e 0.35 0.5 v
19L = 12mA DM74 o
Ve = Min
N Input Current @ Max Voo = Max, V) = 7V
Input Voltage g1 mA
LIT"] High Level Input Current Vee = Max, V) = 2.7V 20 pA
i Low Level Input Current Voo = Max, V) = 0.4V —-0.4 mA
lozn Off-State Output Current Ve = Max, Vg = 2.7V
with High Level Qutput ViH = Min, V)L = Max 20 A
Voltage Applied 5
lozL Off-State Output Current Ve = Max, Vo = 0.4V
with Low Level Output Vig = Min, VL = Max 20 A
Voltage Applied &
los Short Circuit Vee = Max | owmss4 —20 —100 A
Output Current (Note 2) : DM~4 5 o5
Icc Supply Current Voo = Max, OC = 4.5V,
Dy Enable = GND 24 40 mA
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‘LS373 Switching Characteristics atvec = 5vand Ty = 25°C
(See Section 1 for Test Waveforms and Output Load)

From R = 6670
Symbol Parameter (Ir.nrpul) CL = 45pF C_ = 150 pF Units
[¢]
(Output) Min Max Min Max
tpLH Propagation Delay Data
Time Low to High to 18 26 ns
Level Output Q
tpHL Propagation Delay Data
Time High to Low to 18 27 ns
Level Output Q
tPLH Propagation Delay Enable
Time Low to High to 30 38 ns
Level Output Q
tPHL Propagation Delay Enable
Time High to Low to 30 36 ns
Level Output Q
tpzH Output Enable Output
Time to High Contro 28 36 ns
Level Output to Any Q
tpzL Output Enable Output
Time to Low Control 36 50 ns
Level Output to Any Q
tpHz Output Disable Output
Time from High Control 20 ns
Level Output (Note 3) to Any Q
tpLz Output Disable Qutput
Time from Low Control 25 ns
Level Output (Note 3) to Any Q
Note 1: All typicals are at Voo = 5V, Tp = 25°C.
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 3: C| = 5 pF.
Recommended Operating Conditions
Symbol Parameter prsALIER DRPLS374 Units
Min Nom Max Min Nom Max
Vce Supply Voltage 4.5 5 55 4.75 5 5.25
Viy High Level Input Voltage 2 2
ViL Low Level Input Voltage 0.7 0.8
loH High Level Output Current =1} -2.6 mA
loL Low Level Output Current 12 24 mA
tw Pulse Width Clock High 15 15
Note 4) ns
( Clock Low 15 15
tsu Data Setup Time (Notes 1 & 4) 20 T 20T ns
ty Data Hold Time (Notes 1 & 4) 15 1T ns
Ta Free Air Operating Temperature —-55 125 0 70 °C

Note 1: The symbol ( T ) indicates the rising edge of the clock pulse is used for reference.
Note 4: Tp = 25°C and Vg = 5V.
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’LS374 Electrical Characteristics

over recommended operating free air temperature range (unless otherwise noted)

= y Typ =
Symbol Parameter Conditions Min (Note 1) Max Units
\7 Input Clamp Voitage Vce = Min, || = —18 mA —1.5 \4
VOH High Level Output Voltage | Vg = Min DM54 | 2.4 3.4
low = Max OM74 | 24 3.1 v
V)L = Max
ViH = Min
Vou Low Level Output Voltage | Vcc = Min DM54 0.25 0.4
loL = Max DM74 0.35 05
V)L = Max
Viy = Min \Y
loL = 12mA DM74
0.25 0.4
Vce = Min
h Input Current @ Max Ve = Max, V| = 7V 01 A
Input Voitage
iy High Level Input Current Vge = Max, V| = 2.7V 20 pA
[T Low Level Input Current Voo = Max, Vp = 0.4V —0.4 mA
lozn Off-State Output Vgo = Max, Vg = 2.7V
Current with High Vi = Min, V| -- Max
Level Output X e
Voltage Applied
lozL Oft-State Output Vco = Max, Vo — 0.4V
Currert with Low Vi = Min, V| = Max 5
Level Output G i
Voltage Applied
los Short Circuit Ve = Max DM54 § —50 —225 s
Output Current (Note 2) DM74 —50 — 225
Icc Supply Current Vce = Max, D, = GND, OC = 4.5V 27 45 mA
’LS374 Switching Characteristics atvec = 5vand T4 = 25°C
(See Section 1 for Test Waveforms and Output Load)
Ry = 6670
Symbol Parameter C_ = 45pF CL = 150 pF Units
Min Max Min Max
fMAX Maximum Clock Frequency 35 20 MHz
tpLy Propagation Delay Time
Low to High Level Output . 3 2
tPHL Propagation Delay Time
High to Low Level Output = p° a3
tpzH Output Enable Time
to High Level Output o e 03
tpzL Output Enable Time
to Low Level Output = e g
tpHz Output Disable Time 20 54
from High Level Output (Note 3)
tpLz Qutput Disable Time 25 i
from Low Level Output (Note 3)

Note 1: All typicals are at Vog = 5V, Tp = 25°C.
Note 2 Nnl more the~ one output should be shorted at a time, and the duration should not exceed one second.

Note 3 C =

5 pF.
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Product specification

Octal buffer/line driver; 3-state

74HC/HCT541

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION

T e 5

1,19 OE;, OE; cutput enable input {active LOW)
2,3,4,56,7,8,5 Ap tc A7 data inputs

10 GND ground (0 V)

18, 17, 16, 15, 14,13, 12, 11 Yoto Y7 bus outputs

20 Vee positive supply voltage

(1] Y [E)ve

Ag E 19] O,

Aql3 EYD
Azl 4 EY"
a; 5] s] V2
3L ik i

541

Al E]v;;
NG ) v,
A,E E Yy
a,E E Ye
anb [10 1] Yy

Fig.1 Pin configuration.

Fig.2 Logic symbol.

1798778

Fb

- = = = 1= |= =
LB LI B LN O DI

I

AN

-

|

Fig.3 IEC logic symbol.

7296782
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Product specification

Octal buffer/line driver; 3-state

74HC/HCT541

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see *74HC/HCTHCUHCMOS Logic Family Specifications’”.

Output capability: bus driver
lcc category: MSI

AC CHARACTERISTICS FOR 74HC
GND=0V; t=t=6ns; C_=50pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL §| PARAMETER UNIT {y/ c
+25 —40 to +85 |40 to +125 (3) WAVEF ORMS
min. | typ. | max. { min. | max. | min. | max.
tpur/ trLy | propagation delay 33 (115 145 175 |ns 2.0 |Fig.6
ABY, d 23 29 35 45
i Q 10 |20 25 30 6.0
tezul tpz1 | 3-state output 55 |160 200 240 |[ns 2.0 |Fig.7
en:able time 20 32 40 48 45
5! OEto Y, 16 |27 34 41 6.0
tpuz/ tpLz | 3-state output 61 160 200 240 |ns 2.0 {Fig.7
disable time 22 132 40 48 4.5
OEto Y, 18 |27 34 41 6.0
truu/ trun | output transition time 14 |60 75 90 ns 2.0 fFig.6
§ 12 15 18 45
4 10 13 15 6.0
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Product specification

Octal buffer/line driver; 3-state

7T4HC/HCTS541

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCUMCMOS Logic Family Spacifications”,

Output capability: bus driver
lcc category: MSI

Note to HCT types

The value of additional quiescent supply current (Algc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT

UNIT LOAD COEFFICIENT
951 1.50
OE; 1.00
1 An 0.70

AC CHARACTERISTICS FOR 74HCT
GND=0V;t,=t=6ns; C_ =50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT v
+25 —40 to +85 |40 to +125 V) WAVEFORMS
min. | typ. fmax. | min. | max. { min. | max.
tpHL/ tpLy | propagation delay 15 128 35 42 e 45 |Fig.6
Apto Y, ] :
tpzi/ tezy | 3-state output enable time :
— 44 4. Fig.7
OEtoY, 21 N85 53 ns 5 ig
tonz/ te > | 3-state output disable time 7 B L s
pHz/ Pz | 3-Sta : Fig.7
OEtoY, 2i |35 44 53 ns 4.5 .9”
truL/ truw | output transition time 5 12 15 18 e 45 |Fig.6
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Philips Semiconductors Product specification

Octal buffer/line driver: 3-state 74HC/HCT541
AC WAVEFORMS
A, INPUT it
thHL tpLH
Y OUTPUT le')
729679 THL L- *! - tTLH

(1) HC :Vy = £0%:; V, = GND to Vee.
HCT: Vy=1.3V; V,=GND lo 3 V.

Fig.6 Waveforms showing the input (A,) to output (Y,,) propagation delays and the output transitior times.

OEq
INPUT

OUTPUT
LOW-to-OFF
OFF-to-LOW

OUTPUT
HIGH-t0-OFF
OFF-to - HIGH

1293881

(1) HC :Vj=50%: V, = GND to Vce.
HCT: Vyy=13V; V,= GND to 3 V.

Fig.7 Waveforms showing the 3-state enable and uisable times.

PACKAGE OUTLINES

See T4HC/HCTHCUMHCMOS Logic Package Outlines”.
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Demonstration model to haul goods in warehouse
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