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ABSTRACT

This thesis presents the project of Teachers Working Status Display Board. This project
consists of two parts, display control unit and program control unit. The display control unit
shows the teacher working status in Thai. The program control unit is programmed by the
MCS-51 microcontroller. This project is designed to install in four sets, three sets at the front of
each floor of teacher’s offices and one set at the front office of the department of engineering
education. All sets of teacher working status can be set by hand or by telephone. The status

display board shows in eight working statuses and can be hold by showing currently time.
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TlsunsuuesataaINagmHeMSINIHNU09910158

P8255A EQU 8000H
P8255B EQU 8001H
P8255C EQU 8002H

CTRL EQU 8003H

r

7 INITIAL: FONT

A_MENU1 EQU  0800H
A_MENU2 EQU  0900H
A_MENU3 EQU  OAOOH
A MENUA4 EQU  0BOOH
A M1 EQU  OCOOH
A M2 EQU  ODOOH
A M3 EQU  OEOOH
A M4 EQU ~OFO0OH
A M5 EQU/ #1000H
A M6 EQU/ 1100H
A M7 EQU 12008
A M8 EQU ~~1300H

A STATUS1 / £QU _L400H
A STATUS2 | /EQU™ 11500#
A _STATUS3 | EQU ,/ 1600H
A STATUS4 | EQU 1700H
A STATUSS | ‘EQU~/-1800H
A STATUS6 .EQU  _ 1900H
A STATUST = (EQU)  1AQGH
A _STATUS8 | EQU ‘1BOOH

A _TNAME1 EQU -2100H
A TNAME2 EQU “w1'2200H
A TNAME3 EQU  2300H
A TNAMEA4 EQU’ - 2400H
A TNAMES EQU o 2500H
A TNAME6 EQU © _2600H
A _TNAME7 EQU. 2700H
A_TNAMES EQU, . 2800H
A _TNAME9 EQU . 2900H

A _TNAME1O EQU  2A00H
A TNAME1l EQU  2BOOH
A _TNAME12 EQU  2COOH
A TNAME13 EQU  2DOOH
A TNAME14 EQU  2EOOH
A TNAME15 EQU  2FOOH
A _TNAME16 EQU  3000H
A _TNAME17 EQU  3100H
A TNAME18 EQU  3200H
A _TNAME19 EQU  3300H
A _TNAME20 EQU  3400H
A TNAME21 EQU  3500H

A TIME EQU  1COOH
A TIME2 EQU  1DOOH
A _TEMP_TIME EQU  1EOOH
A _TEMP_TIME2EQU  1FOOH

A_PWD FQU  4000H
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A TEMP PWD EQU  4100H
A _SET _DATE EQU  4200H
A _SET TIME EQU  4300H

N_CHAR EQU  70H
T _CHAR EQU  71H
A CHAR EQU  72H

NUM SHIFT EQU 73H
TNUM SHIFT EQU 74H

ID VRAM EQU 75H
L DATA EQU 76H
AD VRAM EQU 7TH

AVRAM HIGH EQU  78H
AVRAM LOW EQU  79H
T DATA HIGH EQU  7AH
T DATA LOW EQU  7BH

;INITIAL TIMER DS1307
FLAG TIME EQU 2FH

SECONDS EQY  50H
MINUTES EQU -51H
HOURS FQU  52H
DAY EQU~"  53H
DATE EQU . 54H
MONTH EQU ¢ 755H
YEAR FQU-. / 56H
CONTROL FQU | '57H
TEMP_H1 EQU) | 58H
TEMP H2 EQU - (59H
TEMP_ M1 EQU .5AH
TEMP_M2 EQU (_/5BH
TEMP_S1 EQU  5CH
TEMP_S2 EQY . 5DH

TEMP_TIME EQU 5EH

I2C_ADDR  EQU, °39H
12¢_DATA  EQW\, 318

BUFFER FQU ., 32H

SCL BIT P38

SDA BIT  P3.4
I2C_ACK BIT FLAG_TIME.O
RTC_ID FEQU  11010000B

SUM DATEL EQU 47TH
SUM DATEZ EQU 48H

’

; INITIAL FUNCTION ALL

KEY EQU  33H
DATA_ROW EQU  34H
DATA COL EQU  35H
DATA FUNC EQU  36H
DATA MAX EQU  37H

DATA INDEX EQU 38H
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DATA MAX S EQU 39H
C_TEACHER EQU 3AH
C_STATUS EQU 3BH
TEMP KEY EQU 3CH
COUNT_KEY EQU 3DH
D _STATUS EQU 3FH

FLAG EQU  20H

FLAGL EQU  21H

DATA LOOP EQU  22H

STATUS EQU 23H

PWD12 EQU  60H

PWD34 EQU  61H

NEW_PWD FQU  62H ; 62H,63H, 64H, 65H
MEM PWD FQU  67H; 67H, 68H,69H, 6AH
B_PRESS BIT  FLAG.O

B_CLEAR BIT _FLAG.1

B_STUDENT  BIT / FLAG.2

B_ENTER BIT / FLAG.3

B UP Bl FLAGAZ

B_DOWN BIT _.FLAG.S

B_FUNC BIT  FLAG.6

B _TIME OUT | BIT J FLAGL.0

’

7 EEPROM AT8958252

WMCON EQU 96H

DATA STATUS EQU 00H
DATA PASSWORD EQU 20H

J kK Kk ok ok ok ok ok ok ok ok ok k kR ko ok k ok ok ok ok sk ok k ok kR ok ok ok ok ok ok ok ok kk

; START PROGRAM
dhkkkkhkhkhkhkhkkkdhkkhkkhskkhkhkhkkkkhkhkdkkbhkkkhk
ORG  000QH
JMP  START

ORG 100H

START: CALL INITIAL
LCALL LOAD DATA VRAM
LCALL LOAD DATE
CALL DATE TIME

CLR A

MOV  FLAG,A

MOV FLAGL,A

MOV DATA FUNC,A

MOV DATA INDEX,A

MOV ~ KEY ,A

MOV DPTR, #0000H ; address eeprom
CALL READ EEPROM

CJINE A, #0FFH, MAIN




121

MOV D STATUS, #01H
ACALL SET EEPROM
ACALL LOAD PWD

AJMP MAIN

READSTATUS:
MOV DPTR, #0000H ;ADDESS IN EEPROM
MOV R7, #20H

READSTATUS1:

CALL READ EEPROM ;READ DATA IN EEPROM
CJINE A, #0FFH, NEXT
MOV A, #07H
CALL WRITE EEPROM

NEXT: INC DPTR ;INC-ADDESS IN EEPROM
DJNZ R7,READSTATUS1

RET

SET EEPROM: MOV DPTR, #0000H
MOV R1, #00H

LOOP1: MOV A, D STATUS
ACALL, WRITE_EEPROM
INC | DPTR
NC_ I35
CJINE “R1, #208H,1.00P1
RET

LOAD PWD:

MOV . DPTR, #0020H

MOV  R1,400H
LOAD PWD1: MOV, RO, #01H

MOV~ ' A, #12H

ACALL-WRITE EEPROM

ING <DPTR

INC . RO

MOV - A, ¥34H

ACALL WRITE EEPROM

INC DPTR
CJINE RO, #02,LOAD._PWD1
INC R1
CJINE R1, #20H, LOAD_ PWD1
RET

MAIN: LCALL READ DATE

LCALL LTIME

LCALL VRAM TIME

LCALL DISP DATE TIME
ACALL STATUS_AUTO1
ACALL STATUS_AUTO2
ACALL SCAN KEY

JBC B _FUNC, SHOW_FUNC
LJMP MAIN

STATUS AUTOl:
LCALL READ TIME
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MOV
MOV
CJINE
CJINE
MOV
CALL
CJINE
SJMP
MOV
ACALL
RET

AUTO1:
EXITL1:

STATUS AUTOZ2:
LCALL
MOV
MOV
CJINE
CJINE
MOV
CALL
CJINE
SJIMP
MOV
ACALL
RET

AUTO2:

EXIT2:

R2, HOURS

R3, MINUTES

R2, #08H, EXIT1
R3, #00H, EXIT1
DPTR, #0000H
READ EEPROM

A, #07H, AUTO1
EXIT1

D STATUS, #07H
SET EEPROM

address eeprom

READ TIME
R2, HOURS

R3, MINUTES

R2, #00H/EXIT2
R3, #00H, EXIT2
DPTR, #0000H ~ .}
READ-EEPROM

A #08H,AUTO2
EXIT2

D STATUS, #08H
SET_EEPROM

address eeprom

dhkkhkhkhkhkhkkhkhkhkhhkhdkkxkx MAIN )k Kk ok ok ok okk ok ok ok ok ok ok ok kk

SHOW_FUNC:
ACALL INDEX  FUNC
I, SHOW_FUNC:
LCALL DISPLAYDOT
ACALL .SCAN KEY2
JBC ' B.EUNC, SHOW..FUNC
JBC, B ENTER,P FUNC
JBC~ ' B_TIME_ OUT,MAIN
JVP . 1, SHOW FUNC
INT TIMER:
RETT
INT TIME OUT:
RETI
P_FUNC: MOV ~ DPTR, #SUB P_FUNC
MOV ~ A,DATA FUNC
RL A
JMP  @A+DPTR
SUB_P_FUNC:
NOP
NOP
AJMP P _DISP_STATUS
AJMP P_CHAN STATUS
AJMP P _CHAN PASS
AJMP P_CHAN TIME

e o FUNCTION 1
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P DISP_STATUS:

MOV DPTR, #A M1
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
P DISP 51:
LCALL DISPLAYDOT
ACALL SCAN KEY
JBC  B_ENTER,P DISP S2
JBC B_TIME OUT,E DISP STATUS
JuP P DISP Sl
P_DISP S2:
ACALL TEACHER INDEX
P_DISP S3:
LCALL DISPLAYDOT
ACALL SCAN_KEY2
MOV ~ DATA MAX;#21
LCALL CHECK_UP DOWN
JBC B ENTER, P DISP_ S4
JBC B TIME-QUT,E"DISP STATUS
Jup’ /' P_DISP-S2
P DISP_S4:
ACALL_STATUS INDEX
MOV RS, #07FH
P_DISP S5:

LCALL, DISPLAYDOT

DJNZ -R5, P DISP S5

MOV | KEY ,#00H

MOV = DATA FUNC,#00H
E_DISP STATUS:

JMP | MAIN
;o FUNGTION 2
P_CHAN_ STATUSH
MOV DPTR, #A M1
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
P_CHAN S1:
LCALL DISPLAYDOT
ACALL "SCENZKEY
JBC B ENTER, P_CHAN S2
JBC B _TIME_OUT,E CHAN -STATUS
JMP  P_CHAN.S?
P_CHAN S2:
ACALL TEACHER INDEX
LCALL DISPLAYDOT
ACALL SCAN KEY2
MOV ~ DATA MAX, #21D
LCALL CHECK UP_DOWN
JBC  B_ENTER, P _CHAN S3
JBC B _TIME OUT,E CHAN STATUS
JMP P _CHAN S2
P_CHAN S3:
MOV DPTR, #A M4
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
MOV RS, #07FH
P_CHAN S4:

LCALL DISPLAYDOT
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DJNZ R5,P_CHAN S4

ACALL READ_ PWD

P CHAN_S5:
ACALL P_CHK_PWD
CJNE A, #OFFH,P_CHAN S6
MOV ~ DPTR, #A M7
MOV ~ AVRAM HIGH, DPH
MOV ~ AVRAM LOW,DPL
MOV ~ R7, #07FH

DA2: CALL DISPLAYDOT
DJNZ R7,DA2
MOV ~ DPTR, #A M8
MOV ~ AVRAM HIGH, DPH
MOV ~ AVRAM LOW,DPL
MOV ~ R7,#07FH

DA4: CALL DISPLAYDOT
DJNZ R7,DA4
JMP  P/CHAN S5

P_CHAN S6:
MOV/ /KEY ;#00H
MOV/ DPTR,#A M2
MOV ~ AVRAM ‘HIGH, DPH
MOV ~ AVRAM. LOW,DPL
P_CHAN S7:
LCALL , DISPLAYDOT
ACALL SCAN KEY
JBC  B.ENTER,P CHAN S8
JBC | B _TIME OUT,E CHAN_ STATUS
JMP- ~P_CHAN S7
P_CHAN S8:
ACALL' STATUS, INDEX2
LEALL DISPLAYDOT
AGALL SCAN KEY2
MOV:, DATA MAX, #08H
LCALT, CHECK JUP. DOWN
JBC < B, ENTER,P_CHAN S9
JBC, ¢B.TIME_OUT,E CHAN STATUS
JMP. '\, P GHAN S8
P_CHAN S9:
MOV A, €, STATUS
MOV RO, C_TEACHER
MOV ~ DPH, #00H
MOV ~ DPL,RO
ACALL WRITE_ EEPROM
MOV ~ DPTR, #A M3
MOV ~ AVRAM HIGH,DPH
MOV ~ AVRAM LOW,DPL
MOV ~ R5, #07FH
P_CHAN S10:

LCALL DISPLAYDOT

DJNZ R5,P CHAN S10

MOV ~ KEY_ , #00H

MOV ~ DATA FUNC,#00H
E_CHAN STATUS:

JMP  MAIN

b e FUNCTION 3
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P CHAN PASS:

MOV DPTR, #A M1
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
P_CHAN P1:
LCALL DISPLAYDOT
ACALL SCAN_KEY
JBC  B_ENTER, P_CHAN P2
JBC  B_TIME OUT,E_CHAN PASS
JMP P _CHAN P1
P_CHAN P2:
ACALL TEACHER INDEX
LCALL DISPLAYDOT
ACALL SCAN_KEY2
MOV ~ DATA MAX,#21D
LCALL CHECK"UR~DOWN
JBC B ENTER, P_CHAN, P3
JBC /B/TIME OUT,E CHAN PASS
JMB/ /P _CHAN P2
P_CHAN_ P3:
MOV  DPTR, #A M4
MOV ~~AVRAM_ HIGH, DPH
MOV _AVRAM LOW,DPL
MOV \R5;#07FH
P_CHAN P4:
LCALL  DISPLAYDOT
DJN% . -R5, P_ CHAN_P4
ACALL READ PWD
P_CHAN P5:

ACALL P CHK PWD
CINE A, #0FFH, P .CHAN P6
MOV ‘i DPTR#A M7
MOV  AVRAM. HIGH,DPH
MOV’ . AVRAM_ LOW, DPL
MOV o R7,#07EH

DA22: CALLY ~DISPLAYDOT
DJNZ R7,DA22
MOV, ., DPTR, #A M8
MOV . AVRAM HIGH, DPH
MOV ~ AVRAM LOW,DPL
MOV R7, #07FH

DA44: CALL DISPLAYDOL
DJNZ R7,DA44
JMP P _CHAN P5

P_CHAN P6:
MOV ~ DPTR, #A M5
MOV ~ AVRAM HIGH,DPH
MOV ~ AVRAM LOW,DPL
MOV RS, #07FH

P _CHAN P7:
LCALL DISPLAYDOT
DJNZ R5,P_CHAN P7
ACALL SETUP PWD
ACALL KEEP PWD

P_CHAN P8:

MOV ~ DPTR, #A M6
MOV  AVRAM HIGH, DPH
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MOV AVRAM LOW, DPL
MOV R5, #07FH

P_CHAN P9:
LCALL DISPLAYDOT
DJNZ R5,P_CHAN P9
ACALL SETUP_PWD
ACALL COMPARE PWD
CJNE A, #0FFH, P_CHAN P11
MOV  DPTR, #A M7
MOV ~ AVRAM HIGH, DPH
MOV ~ AVRAM LOW,DPL
MOV  R5, #07FH
P_CHAN P10:
LCALL DISPLAYDOT
DJNZ R5, P~CHAN P10
SJMP P.CHAN P6
P_CHAN P11:
ACALL KEEP, NEW (PWD
MOV  DPTR, #A M3
MOV ~ AVRAM_HIGH, DPH
MOV _AVRAM LOW,DPH
MOV 'R5;#07EH
P_CHAN P12;

LCALIy DISPLAYDOT

DJNZ . “R5, P.CHAN P12

MOV KEY ,#00H

MOV DATA, FUNC, #00H
E _CHAN PASS:

JMP  “MAIN

R FUNCTION “4
P_CHAN TIME:
MOV © DPTR, #A M4
MOV * ~AVRAM. HIGH,DPH
MOVY, AVRAM TLOW,DPL
MOV:, . R5,407FH

P_CHAN T1:
LCALL DISPLAYDOT
DJNZ RS, PoCHAN,_T1
MOV  PWD12, #11H
MOV ~ PWD34, #22H

; ACALL READ_ PWD

P CHAN T2:

ACALL P _CHK_PWD
CJNE A, #OFFH,P CHAN T3
MOV ~ DPTR, #A M7
MOV ~ AVRAM HIGH, DPH
MOV ~ AVRAM LOW,DPL
MOV ~ R7, #07FH

P CALL DISPLAYDOT
DINZ  R7,TT1
MOV ~ DPTR, #A M8
MOV ~ AVRAM HIGH, DPH
MOV ~ AVRAM LOW,DPL
MOV ~ R7, #07FH

TT2: CALL, ,DISPLAYDQT
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DJNZ R7,TT2
JMP P CHAN T2
P_CHAN T3:
MOV KEY , #00H
MOV ~ DPTR, #A SET DATE
MOV ~ AVRAM HIGH,DPH
MOV ~ AVRAM LOW, DPL
P_CHAN T4:
LCALL DISPLAYDOT
ACALL SCAN_KEY
JBC B ENTER, P_CHAN T5
JBC B TIME OUT,E CHAN TIME
JMP  P_CHAN T4
P_CHAN T5:
MOV ~ DPTR,#A_SET TIME
MOV ~ AVRAM HIGH, DPH
MOV _~AVRAM LOW, DPL
P_CHAN T6:
LCALL DISPLAYDOT
ACALL SCAN KEY
JBC B ENTER, P CHAN T7
JBC B.TIME OUT,F_CHAN TIME
JMP~ | P_CHAN T6
P_CHAN T7:
MOV . KEY ,#00H
MOV~ / “DATA FUNC, #00H
E_CHAN TIME:
JMP  MAIN
; SETUP PASSWORD
SETUP_PWD:
MOV - R2,#04H
MOV & R3,#05H
MOV ¥ R4, #87
MOV,  R5, #04
ACALL, SHOW_PWD
MOV . DATA INDEX, #00H
MOV ~ COUNI_KEY,#62H
MOV~ COUNT, #00H
ACALL DISP_PWD
SETUP_PWD1:
ACALL DISP_PWD
ACALL SCAN KEY
JBC  B_PRESS,KEY PWD
JBC  B_ENTER, CHK_ENTER
JBC B CLEAR, SETUP_PWD
SJMP SETUP_PWD1
KEY PWD:
INC  COUNT
MOV RO, COUNT KEY
MOV ~ @RO,DATA INDEX
MOV R2, #04H
MOV  R3, #05H
MOV R4, DATA INDEX
MOV R4, #74
MOV RS, COUNT
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ACALL SHOW_ PWD

INC  COUNT KEY
MOV  A,COUNT KEY
CJNE A, #67H, SETUP_PWD1
CHK_ENTER:
RET
KEEP_PWD:
MOV  A,62H ; PWD 1
MOV B, #10H
MUL  AB
MOV  B,63H ; PWD 2
ORL A B
MOV  PWD12,A
MOV A, 64H ; PWD 3
MOV B, #10H
MUL  AB
MOV B, 65H ; BWD-4
ORL' #A,B
MOV PWD34,A
; CLEAR MEMORY PASSWORD
glr ==
MOV _62H,A
MOV [ 63H,A
MOV / 64H,A
MOV - 65H,A
RET
COMPARE_PWD:
MOV ~ A,62H 5 PWD 1
MOV B, #10H
MUL ' AB
MOV B, 63H.; PWD. 2
ORL . A, B
CJINE® A, PWD12, PWD. NOT
MOV © 62H,A
MOV &,64H ; PWD 3
MOV:. B, #10H
MUL - AB
MOV B, 65H ; PWD 4
ORL A,B
CJNE A, PWD34,PWD_NOT
MOV A, #0AAH
SJMP EXIT COMPARE
PWD_NOT:
MOV A, #OFFH
EXIT COMPARE:
Er RET

KEEP NEW_PWD:
MOV
DEC
MOV
MUL
MOV
ADD
MOV
MOV

A, C_TEACHER
A

B, #02

AB

DPTR, #0020H
A,DPL

DPL, A

A, PWD12
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CALL WRITE EEPROM
INC DPTR

MOV A, PWD34

CALL WRITE EEPROM
RET

’

; CHECK PASSWORD

P CHK PWD:
MOV  R2, #04H
MOV~ R3, #05H
MOV R4, #87
MOV R5,#04
ACALL SHOW_ PWD
MOV~ DATA INDEX;#00H
MOV COUNT KEY, #67H
MOV~ COUNT, #00H
ACALL/DISP_PWD
P CHK PWD1:
ACALL DISP, PWD
ACALL SCAN KEY
JBC B PRESS;KEY, IN
JBC _B~ENTER, CHK
JBC™ !B _CLEAR, P CHK PWD
SJMP/ P CHK PWD1
KEY IN:
INC COUNT
MOV | RO, COUNT KEY
MOV * @RO,DATA_INDEX
MOV~ R2, #04H
MOV  “R3, #05H
MOV - R4, DATA INDEX
MOV R4, #74
MOV . R5,COUNT
ACALL SHOW PWD
INC “ COUNT, KEY
MOV, ~&,COUNT KEY
CJINE . A, #6CH, P CHK PWDL
CHK: ACALL. CHECK PWD
RET
CHECK_PWD:
MOV ~ A,67H ; PWD 1
MOV B, #10H
MUL  AB
MOV ~ B,68H ; PWD 2
ORL A,B
CJNE A,PWD12, WRONG
MOV  A,69H ; PWD 3
MOV B, #10H
MUL  AB
MOV B, 6AH ; PWD 4
ORL A,B
CJINE A, PWD34, WRONG
MOV A, #0AAH ; AENEN&OqU;péis
RET
WRONG: :

MOV A, #0FFH ; AENE%e030°
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RET
READ PWD:
MOV A, C TEACHER
DEC A
MOV B, #02
MUL,  AB
MOV ~ DPTR, #0020H
ADD A, DPL
MOV  DPL,A
CALL READ EEPROM
MOV ~ PWD12,A
INC  DPTR
CALL READ EEPROM
MOV ~ PWD34,A
RET
SHOW PWD:
MOV/ ' DPTR, #A TEMP PWD
MOV A,R2
MOVX @DPTR,A
INC DPTR
MOV _A;R3
MOVX (@DPTR,A
SHOW_PWD1:
TNC DPTR
MOV~ A, R4
MOVX . @DPTR, A
DJNZ | RS, SHOW PWD1
ACALI; VRAM PWD
RET
VRAM_PWD:
MOV -\ DPTR, %A TEMP_ PWD
MOV © T DATA HIGH, DPH
MOV “ T DATA LOW,DPL
MOV' DPTR, #A PWD
MOV", . AVRAM HIGH,DPH
MOV . AVRAM LOW,DPL
CALL CLRWVRAM
CALL LVRAM
RET
DISP_PWD:

MOV DPTR, #A PWD
MOV AVRAM HIGH, DPH
MOV AVRAM LOW,DPL
CALL DISPLAYDOT

RET

ek hkhhkkhhkhkhkhh bk hhkhkhkhkhhbkhkhkhhhkhhhkhdhhbhbhhkrhhhkhkdhkhhkhhki
’

; INPUT = DATA FUNC
; OUTPUT = DPTR
;**~k~k*******************************************
INDEX_FUNC:

MOV  DPTR, #SUB_FUNC

MOV A, DATA EUNC
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RL A
JMP @A+DPTR

SUB_FUNC:
AJMP MAIN
AJMP DISP_STATUS
AJMP CHAN_STATUS
AJMP CHAN PASS
AJMP CHAN_ TIME

DISP_STATUS:

MOV DPTR, #A MENUL
MOV AVRAM HIGH, DPH
MOV AVRAM_LOW, DL
RET
CHAN STATUS:
MOV DPTR, #A MENU2
MOV AVRAM_HIGH, DPH
MOV AVRAM LOW, DEL
RET
CHAN_PASS:
MOV DPTR, #A MENU3
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
RET
CHAN TIME:
MOV DPTR, #A MENU4
MOV AVRAM. HIGH, DPH
MOV AVRAM_ LOW, DPL
RET

;-k**********************************************

; INPUT = KEY¥y
; OUTPUT = DPTR
;***********************************************
TEACHER INDEX:

MoV DPTR, #TEACHER PRO

MOV AKEY

CJNE A, #00H, NEXT-T

MOV A, #01H

MOV KEY ,A

NEXT T: RL A
MOV C_TEACHER, KEY _
JMP @A+DPTR

TEACHER PRO:

NOP

NOP

AJMP NAME TEACHER 1
AJMP NAME _TEACHER 2
AJMP NAME TEACHER 3
AJMP NAME TEACHER 4
AJMP NAME TEACHER 5
AJMP NAME _TEACHER 6
AJMP NAME TEACHER 7
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NAME TEACHER 1:

NAME TEACHER 2:

NAME TEACHER-3:

NAME TEACHER 4+

NAME TEACHER 5:

NAME TEACHER 6:

NAME TEACHER 7:

NAME, TEACHER, 8:

AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MoV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

NAME TEACHER 8

NAME TEACHER 9

NAME TEACHER 10
NAME_TEACHER 11
NAME TEACHER 12
NAME TEACHER 13
NAME_TEACHER 14
NAME_TEACHER 15
NAME TEACHER 16
NAME_TEACHER 17
NAME_TEACHER 18
NAME_TEACHER 19
NAME_TEACHER 20
NAME TEACHER 21

DPTR, #A TNAME1
AVRAM HIGH, DPH
AVRAM-LOW, DPL

DPTR, #A TNAME2
AVRAM HIGH,DPH
AVRAM LOW, DPL

DPTR, #A TNAME3
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAME4
AVRAM HIGH, DPH
AVRAM_LOW,DPL

DRTR, #A TNAMES
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAMEG6
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAME7
AVRAM HIGH, DPH
AVRAM LOW, DPL
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NAME TEACHER 9:

NAME TEACHER 10:

NAME TEACHER 11:

NAME TEACHER 12:

NAME TEACHER-13:

NAME TEACHER 14:

NAME_TEACHER_15:

NAME TEACHER 16:

NAME TEACHER_17:

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

DPTR, #A TNAMES
AVRAM HIGH,DPH
AVRAM LOW, DPL

DPTR, #A TNAMEY
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAME1O0
AVRAM HIGH, DPH
AVRAM LOW,DPL

DPTR, #A TNAME11
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAME1Z2
AVRAM HIGH,DPH
AVRAM LOW,DPL

DPTR, #A TNAME13
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A_TNAME14
AVRAM HIGH,DPH
AVRAM LOW, DPL

DPTR, #A TNAMELS
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAMELG6
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A TNAME17
AVRAM HIGH, DPH
AVRAM_LOW, DPL
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NAME TEACHER 18:

MOV DPTR, #A TNAME18
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
RET

NAME TEACHER 19:
MOV DPTR, #A TNAME19
MOV AVRAM HIGH, DPH
MOV AVRAM LOW, DPL
RET

NAME TEACHER 20:
MOV DPTR, #A TNAME20
MOV AVRAM HIGH, DPH
MOV AVRAM. LOW, DPL
RET

NAME TEACHER 21+
MOV DPTR,#A TNAME21
MOV AVRAM HIGH, DPH
MOV AVRAM_LOW, DPL
RET

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

; INPUT = KEY
; OUTPUT = DPTR
;*********************************************‘k*
STATUS_INDEX2:

MOV | |“)A, KEY

CONE A, %00H, NEXT .S

MOV. A, #01H

MOV KEY., A
NEXT S: MOV~ G STATUS, KEY

SJMP- STATUS _SHOW1

STATUS_INDEX:

MeV ‘¥ &; KEY

MOV . DPH,#00H

MOV . DPL, A

CALL READ.EEPROM

MOV  KEY ,A
STATUS_SHOW1:

RL A

MOV ~ DPTR, #STATUS_ PRO

JMP  @A+DPTR

STATUS_PRO:
NOP
NOP
AJMP LEET. STATUS 1
AJMP LIST STATUS 2
AJMP LIST STATUS_3
AJMP LIST STATUS 4
AJMP LIST STATUS 5

AJMP LIST_STATUS 6
AJMP LIST STATUS 7
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BEST STATUS 1=

LIST_ STATUS_2:

LIST STATUS 3:

LIST STATUS 4:

LIST STATUS 5:

LIST STATUS, 6%

LIST SDATUS 7%

LIST STATUS 8:

AJMP

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MoV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

MOV
MOV
MOV
RET

LIST STATUS_8

DPTR, #A STATUS1
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A STATUSZ2
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A STATUS3
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A STATUS4
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A_ STATUSS
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR, #A_STATUSG
AVRAM HIGH, DPH
AVRAM LOW, DPL

DPTR,#A, STATUS?
AVRAM HIGH,DPH
AVRAM TOW, DPL

DPTR, #A STATUSS
AVRAM HIGH, DPH
AVRAM LOW, DPL

; READ & WRITE EEPROM

READ EEPROM:

WRITE EEPROM:

MOV
MOVX
CALL
MOV
RET

WMCON, #00001010B
A, @DPTR
DELAY EE
WMCON, #00000010B
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MOV WMCON, #00011000B
MOVX @DPTR,A
CALL DELAY EE
MOV WMCON, #00000010B
RET
; SCAN KEY MATRIX
SCAN KEY:
MOV RO, #04H
MOV R1, #00H
L SCAN:
MOV A, Rl
MOV DPTR, #TABLE_ROW
MOVC A, GA+DPTR
MOV P1,A
MOV A, PLl
ANL A, #0FH
CJINE- A, #0FH, CAL DATA
INC R1
DJNZ -RO,L SCAN
RET
CAL_DATA:
MOV TEMP_KEY,R1
MOV DATA ROW, A
MOV RO, #04H
MOV R1, #00H
L CAL:
MOV A, Rl
MOV DPTR, #TABLE COL
MOVC A, GA+DPTR
CJINE A, DATA ROW,N_CAL
MOV A, TEMP_KEY
MOV B, #04H
MUL AB
ADD A, Rl
MOV DPTR, #TABLE NUM
MOVC = A, GA+DPTR
MOV TEMP, KEY, A
ACALL KEY O0OH
ACALL WAIT
RET
N CAL: INC R1
DJNZ RO,L CAL
RET
WAIT: NOP
L WAIT: LCALL DISPLAYDOT
N WAIT: MOV P1, #0FH
MOV A, Pl
ANL A, #0FH
CJNE A, #0FH,L WAIT
RET
KEY OOH: MOV A, TEMP KEY

MOV,

FLAG, #00H
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KEY STUDENT:

KEY CLEAR:

KEY FUNC:

NOT NULL:

KEY UP:

KEY DOWN:

KEY ENTER:

EXIT WAIT:

SHIFT DATA:

OVER KEY:

CJINE
MOV
RET

CJINE
SETB
RET

CJINE
SETB
MOV
CJINE
MOV
RET

INC
RET

CJINE
SHEE:
RET

CJINE
SETH
RET

CJINE
SETB
RET

SETB
MOV
ACALL
RET

MOV
MOV
MUL
ADD
MOV
CLR
MOV
SUBB
JNC
MOV
CJINE

MOV

A, #0AH, KEY CLEAR
FLAG, #00H

A, #0BH, KEY FUNC
B_CLEAR

A, #0CH,KEY UP
B_FUNC

RO, #DATA EUNC
@RO, #04H, NOT NULL
@RO, #01H

@RO

A, #OEH, KEY DOWN
B UP

A; #0DH, KEY. ENTER
B_DOWN

A, #0FH, EXIT_WAIT
B_ENTER

B PRESS
DATA TNDEX, TEMP KEY
SHIET_DATA

A, KEY
B, #0AH

AB

A, TEMP_KEY

KEY ,A

C

B, #16H

A,B

OVER_KEY

A, KEY

A, #00H,E_SHIFT

KEY, , #01H
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E_SHIFT: RET
SCAN KEY2:
MOV RO, #04H
MOV R1, #00H
L SCAN2:
MOV A,R1
MOV DPTR,#TABLE_ROW
MOVC A, @A+DPTR
MOV  Pl,A
MOV A, Pl
ANL A, #0FH
CJNE A,#OFH,CAL_DATAZ
INC R1
DJINZ RO,L_SCANZ
RET
CAL DATA2:
MOV TEMP_KEY,Rl
MOV DATA ROW, A
MOV RO, #04H
MOV R1, #00H
L CALZ:
MOV A, Rl
MOV DPTR,#TABLE_COL
MOVC A, @A+DPTR
CONE | A; DATA ROW,N CAL2
MOV A,TEMP_KEY
MOV. . B, #04H
MUL AB
ADD A, Rl
MOV DPTR,#TABLE_NUM
MOVC A, @A+DPTR
MOV TEMP_KEY, A
CALL==s REY?2
CALL. WAIT2
RET
N CAL2: NN RT
DJNZ"ROL_CAL2
RET
WAIT2: NOP
L_WAITZ: LCALL DISPLAYDOT
N_WAIT2: MOV P1l, #0FH
MOV A, Pl
ANL A, #0FH
CJNE A,#OFH,L_WAIT2
RET
KEY2: MOV A, TEMP_KEY
MOV FLAG, #00H
KEY FUNC2:
CJNE A,#OCH,KEY_UPZ
SETB B_FUNC
MOV, RO,#DATA_FUNC
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NOT NULL2:

KEY UP2:

KEY DOWN2:

KEY ENTERZ2:

EXIT WAITZ2: RET

CJINE
MOV
RET

INC
RET

CJINE
SETB
RET

CJINE
SETB
RET

CJINE
SETB
RET

@RO, #04H, NOT NULLZ
GRO, #01H

@RO

A, #0EH, KEY DOWN2
B _UP

A, #0DH, KEY ENTER2
B_DOWN

A, #0FH, EXIT WAIT2
B ENTER

; ——-—- CHECK UP DOWN TEACHER

CHECK_UP_DOWN:

P_UP_DOWN:

SUB_P_UP:

N_ P UB:

SUB_P_DOWN:

N_P_DOWN:

JB
JB
RET

CLR
JBC
JBC

MOV
DEC
SUBB
JNC
MOV
RET

INC
RET

MOV
SUBB
Jc
MOV
RET

DEC
RET

B UP, P UP_DOWN
B DOWN, P, UP_DOWN

5
B UP, SUB P_UP
B_DOWN, SUB P DOWN

A, DATA MAX

A

A,KEY 7

N“p_UP

KEY., DATA MAX

KEY

A, #02H

A, KEY
N_P_DOWN
KEY , #01H

KEY

; =-——- CHECK UP DOWN STATUS
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CHECK _UP_DOWN_S:

JB B_UP,P_UP DOWN_S
JB B_DOWN, P_UP_DOWN_S
RET
P _UP_DOWN_S:
LR . 1
JBC B _UP,SUB P_UP_S
JBC B _DOWN, SUB_P_DOWN_S
SUB_P_UP S:
MOV A, DATA MAX_S
DEC A
SUBB A, KEY
JNC N_P UP-S
MOV . KEY ,DATA MAX_S
RET
N _P_UP S: TNC ~KET™
RET
SUB_P_DOWN_S:
MOV - A, $02H
SUBB  A,KEY
ac N._P DOWN_ S
MOV KEY ', %O01H
RET
N_P_DOWN_S:
nECl\ REL?
RET
TABLE_ROW: DB OEFH, ODFH, OBFH, 07FH
TABLE_COL: DB OOEH, Q0DH, 00BH, 007H
TABLE_NUM: DB 01H,02H, 03H, OCH
DB 04H, 05H, 06H, ODH
DB 07H,08H,09H, 0EH
DB 0AH, 00H, 0BH, OFH
; SUB DELAY
DELAY 3MS:
PUSH 02H
PUSH 03H
MOV ~ R2,#03H
L DELAY 3MSl:
MOV  R3,#O0E6H
L DELAY 3MS2:
NOP
NOP
DJNZ R3,L_DELAY 3MS2
DJNZ R2,L_DELAY 3MS1
POP  O3H
POP  02H

RET
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DELAY EE: MOV R2,#6
DELAY EEL: MOV~ R3,#0
DJNZ  R3,$
DJNZ R2,DELAY EEl
RET
DELAYS: PUSH O07H
MOV ~ R7,#32H
Del: NOP
NOP
DJNZ R7,Del
POP  07H
RET
DATE TIME:
SETB SDA
SETB SCL
MOV RS, #0
SET DTIMEL:
MOV | /SECONDS, #00H
MOV | | MINUTES,#05H
MOV | HOURS,#10H
MOV | DAY, #02H
MOV | DATE,#19H
MOV =~ MONTH, #04H
MOV = 'YEAR, #04H
CALL, RTC WR
RET
LOAD_DATE:
CALLY, RTC~RD
MOV \A, #00H
MOV B, DATE
ADD A,B
MOV B, MONTH
ADD A,B
MOV B, YEAR
ADD A,B
MOV ~ SUM_DATEL,A
CALL LDATE
CALL VRAM DATE
RET
READ DATE:
CALL RTC RD
MOV A, #00H
MOV B, DATE
ADD A,B
MOV B, MONTH
ADD A,B
MOV B, YEAR
ADD A,B
MOV ~ SUM_DATE2,A
MOV A, SUM DATEL

CJINE

A, SUM DATE2, NN

;DELAY WRITE ***




142

RET
NN: MOV
CALL
CALL
RET

LDATE:
MOV
MOV
MOVX
INC
MOV
MOVX

MOV
CALL
CALL

INC
MOV
MOVX

MOV
CALL
CALL

INC
MOV
MOVX

MOV
MOV
ADD
MOV
CALL
CALL

RET

READ TIME:
CALL
RET

LTIME:
MOV
MOV
MOVX
INC
MOV
MOVX

MOV
CALL
CALL

INC
MOV,

SUM_DATEL, SUM DATE2
LDATE
VRAM_DATE

DPTR, #A_TEMP TIME
A, #11

@DPTR, A

DPTR

A, #01

@DPTR, A

TEMP_TIME, DATE
TIME BUF
LOAD TIME

DPTR
A, #101
@DPTR,A

TEMP~TIME, MONTH
TIME_BUF
LOAD_ TIME

DPTR
A, #101
@DPTR, A

TEMP_T IME, YEAR
A 4430

B, TEMP TIME
TEMP_TIME,A
TIME BUF

LOAD, TIME

RTC_RD

DPTR, #A TEMP TIMEZ
A, #8

@DPTR, A

DPTR

A, #08

@DPTR, A

TEMP_TIME, HOURS
TIME_BUF
LOAD_TIME

DPTR
A, 478
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MOVX

MOV
CALL
CALL

INC
MOV
MOVX

MOV
CALL
CALL

RET

TIME BUF:
MOV
ANL
ADD
MOV
MOV
ANL
SWAP
ADD
MOV
RET

LOAD TIME:
INC
MOV
MOVX
INC
MOV
MOVX
RET

VRAM DATE:
MOV
MOV
MOV
MOV
MOV
MOV
CALL
CALL
RET

VRAM TIME:
MOV
MOV
MOV
MOV
MOV
MOV
CALL
CALL

@DPTR, A

TEMP_TIME, MINUTES
TIME BUF
LOAD TIME

DPTR
A, #78
@DPTR, A

TEMP_TIME, SECONDS
TIME BUF
LOAD TIME

A, TEMP TIME
A, #0FH

A, #90

TEMP H2,A
A, TEMP_TIME
A, #0F0H

A

A, #90

TEMP H1,A

DPTR
A;TEMP H1
@DPTR, A
DETR

B, TEMP H2
@DPTR, A

DPTR, A TEMP. TIME
T DATA HIGH,DPH

T DATA LOW, DEL
DPTR, #A TIME
AVRAM HIGH, DPH
AVRAM_LOW, DPL
CLR_VRAM

LVRAM

DPTR, #A TEMP_TIME2
T DATA HIGH,DPH

T DATA_LOW, DPL
DPTR, #A TIME
AVRAM HIGH, DPH
AVRAM LOW, DPL
CLR_VRAM TIME
LVRAM

RET
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DISP_DATE TIME:
MOV
MOV
MOV
MOV

DISP DATE TIMEL:
CALL
DJNZ
RET

LVRAM:
MOV
MOV
VRAM
MOV
CALL
LVRAML:
CALL
CALL
CALL
CALL

MOV
CALL

MOV
ADD
MOV
SUBB
Jc
MOV
MOV
ADD
MOV
LESS8: INC
DJINZ
RET

NUM_CHAR:
MOV
MOV
MOV
MOVX
MOV
INC
MOVX
MOV
RET

POS_CHAR:
MOV
MOV
MOV
INC
INC
MOV
MOV

DPTR, #A TIME
AVRAM HIGH, DPH
AVRAM LOW,DPL
R7, #25H

DISPLAYDOT
R7,DISP_DATE TIMEI1

T CHAR, #00H
ID_VRAM, #00H

A_CHAR,#00H
NUM-CHAR

POS_CHAR
CLR BUF
LOAD_BUF
SHIFT. BUF

R1, AD VRAM
LOAD VRAM

A, ID VRAM
A, L/ DATA
ID VRAM, A
A, #08H
LESS8
ID VRAYM, A
A, AD VRAM
A, #01H
AD VRAM, A
I. CHAR
N’ CHAR, LVRAM1

DPH, T“DATA.HIGH
DPL,T_ DATA LOW
A, #00H

A, @DPTR
N_CHAR,A

DPTR

a, @DPTR
AD_VRAM, A

DPH, T DATA HIGH
DPL,T DATA LOW
R7,1 CHAR

R7

R7

A, R7

DRLy.R7
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MOVX a,@DPTR

MOV  DPTR, #FONT
MOV B, #10H
MUL  AB

MOV  DPL,A

MOV A, DPH

ADD A,B
MOV DPH, A
RET

; CLEAR VRAM DATA 14 BYTES
CLR_VRAM TIME:
MOV ~ DPH,AVRAM HIGH
MOV ~ DPL,AVRAM_LOW
CLR_VRAM TIMEL:
MOV ~ RO,#07H
MOV A, DPL
ADD / A, RO
MOV DPL;A
CLR_VRAM TIMEZ2:
MOV A, #00H
MOVX-~ @DPTR, A
INC , DPTR
INC { “RO
CJNE | RO, #10H, CLR VRAM TIME2
MOV |2 B, DPL
CJINE © A, #00H, CLR-VRAM TIME1
RET

; CLEAR VRAM DATA 14 BYTES

CLR_VRAM:
MOV,  DPH,AVRAM HIGH
MOV~ DPL,AVRAM LOW
MQV <~ RO, #00H
CLR_VRAML:

MOV . A, #00H
MOVX:. “@DPTR,A

INC DPTR

INC RO

CJNE RO, #00H, CLR._VRAMI1
RET

; CLEAR MEMORY MAP 2 BYTES

CLR_BUF:
MOV RO, #80H
CLR_BUF1:
MOV A, #00H
MOV  @RO,A
INC RO
CJNE RO, #0A0H,CLR_BUF1
RET
LOAD BUF:

MOV A, #00H
MOVC A, @A+DPTR
MOV, L .DATA A
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MOV
MOV
LOAD_BUF1:
MOV
MOVC
MOV
INC
INC
CJINE
RET

SHIFT BUF:
MOV
MOV
MOV
MOV
MOV
CJINE
RET

SHIFT BUFL:

MOV

SHIFT BUF2:

CLR
MOV
RRC
MOV
MOV
RRC
MOV
DJINZ
INC
INC
INC
CJINE
RET

LOAD VRAM:
MOV
MOV
MOV

LOAD_VRAMI:

MOVX
ORL
MOVX
INC
MOV
ADD
MOV
CJNE

MOV
MOV
INC
MOV
MOV

LOAD VRAM2:

R1, #01H
RO, #80H

2, Bl

A, @A+DPTR

@RO, A

RO

R1

R1, #10H, LOAD BUF1

RO, #80H

R1, #90H

R2, #00H

NUM SHIFT,ID VRAM
A,NUM SHIFT

A, #00H, SHIFT -BUE1

NUM SHIFT,ID VRAM

C

A;)@RO

A

@RO, A

A, @RL

:

@R1,A

NUM (SHIFT, SHIFT BUE2
RO

R1

R2

R2, #10H, SHIFT. BUF1

RO, #80H
DPH, AVRAM_HIGH
DPL,R1

A, @DPTR

A, @RO

@DPTR, A

RO

A, DPL

A, #10H

DPL, A

RO, #90H, LOAD VRAM1

RO, #90H
R1,AD_VRAM

R1

DPH, AVRAM HIGH
DPL, R1

MOVX/ ~ A, GDPTR
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ORL
MOVX
INC
MOV
ADD
MOV
CJINE
RET

LOAD_ DATA:
MOV
MOV
CALL
RET

LOAD DATA_ VRAM:

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

A, QRO

@DPTR, A

RO

A,DPL

A, #10H

DPL,A

RO, #0A0H, LOAD VRAM2

AVRAM HIGH, DPH
AVRAM LOW, #00H
LVRAM _F

DPTR, #MENUL
T_DATA-HIGH; DPH
T-DATA-LOW, DPL
DPTR; #A MENU1
LOAD-DATA

DPTR, #MENU2

T DATA HIGH,DPH
T DATA_LOW,;DPL
DPTR, #A MENU2
LOAD _DATA

DPTR, #MENU3

T DATA HIGH, DPH
T _DATA LOW, DPL
DPTR, #A MENU3
LOAD_DATA

DPTR, $MENU4

T DATA HIGH, DPH
T DATA LOW,DPL
DPTR, #A MENU4
LOAD “DATA

DPTR, #M1

T _DATA HIGH, DPH
T DATA LOW, DPL
DPTR, #A M1

LOAD DATA

DPTR, #M2

T DATA HIGH, DPH
T DATA_LOW, DPL
DPTR, #A M2
LOAD_ DATA

DPTR, #M3

T DATA HIGH, DPH
T DATA_LOW, DPL
DPTR, #A M3
LOAD_DATA
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MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV

DPTR, #M4

T DATA HIGH, DPH
T DATA LOW, DPL
DPTR, #A M4

LOAD DATA

DPTR, #M5

T DATA HIGH, DPH
T DATA_LOW, DPL
DPTR, #A M5
LOAD_DATA

DPTR, #M6

T DATA_HTIGH,DPH
T _DATA-LOW, DPL
DPTR, #A_M6

LOAD DATA

DPTR, #M7

T_DATA HIGH,DPH
T DATA LOW, DPL
DPTR; #A M7
LOAD. DATA

DPTR, #M8

T DATA HIGH, DPH
T/ DATA” LOWDPL
DPTR, #A M8
LOAD | DATA

DPTR, #TNAMEL

T DATA HIGH,DPH
T DATA_LOW,DPL

DPTR, #A. TNAMEL

LOAD DATA

DPTR; # TNAME2

T ‘DATA_HIGH, DPH
T DATA_LOW, DB

DPTR, #A_ TNAME2

LOAD DATA

DPTR, #TNAME3
T_DATA HIGH, DPH
T _DATA LOW, DPL
DPTR, #A TNAME3
LOAD DATA

DPTR, #TNAME4

T DATA HIGH, DPH
T _DATA LOW, DPL

DPTR, #A TNAME4

LOAD_DATA

DPTR, #TNAMES
T DATA HIGH, DPH
T_DATA_ I:0W, DPL
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MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV,

DPTR, #A TNAMES
LOAD DATA

DPTR, #TNAMEG

T DATA HIGH, DPH
T _DATA LOW, DPL

DPTR, #A TNAME6

LOAD DATA

DPTR, #TNAME7

T DATA HIGH, DPH
T_DATA LOW, DPL

DPTR, #A TNAME7

LOAD DATA

DPTR, #TNAMES

7' DATA HIGH, DPH
T~ DATA-LOW; DPL

DPTR, #A TNAMES

LOAD DATA

DPTR; #TNAME

T DATA HIGH,DPH
T_DATA -LOW, DPL

DPTR, #A TNAME9

LOAD DATA

DPTR, #TNAMELQ

T DATA HIGH,DPH
T _DATA LOW,DPL
DPTR, #A_TNAMEL0
LOAD_DATA

DPTR, #TNAMEL]L
T. DATA HIGH, DPH
7. DATA_LOW, DPL
DPTR, #A TNAMELY
LOADDATA

DPTR, #INAMEL2

T DATA-HIGH,DPH
T _DATA LOW,DPL
DPTR, #A TNAME12
LOAD DATA

DPTR, #TNAMEL3

T DATA_HIGH, DPH
T_DATA_LOW, DPL
DPTR, #A TNAME13
LOAD DATA

DPTR, #TNAME14

T _DATA HIGH, DPH
T _DATA LOW, DPL

DPTR, #A TNAME14
LOAD DATA

DPTR, #TNAMELS
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MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

T _DATA HIGH, DPH
T _DATA LOW, DPL
DPTR, #A_TNAMEL5
LOAD DATA

DPTR, #TNAME16

T DATA HIGH,DPH
T DATA_LOW, DPL
DPTR, #A TNAME16
LOAD DATA

DPTR, #TNAMEL7

T _DATA HIGH, DPH
T_DATA LOW, DPL
DPTR, #A TNAME1?7
LOAD DATA

DPTR, #TNANELS
T_DATA HIGH, DPH
T DATA LOW, DPL
DPTR, #2A TNAMELS
LOAD-DATA

DPTR, #TNAMELO

T _DATA HIGH, DPH
T DATA LOW,DPL
DPTR, #A TNAME19
LOAD DATA

DPTR, #TNAME20

T DATA HIGH, DPH
T DATA LOW,DPL
DPTR, #A TNAME20
LOAD._DATA

DPTR, #TNAMEZ1

T _DATA HIGH,DPH
T _DATA_LOW,DPL
DPTR, #A TNAMEZ21
LOAD_DATA

DPTR, #STATUSL

T DATA HIGH, DPH
T_DATA LOW, DPL
DPTR, #A_STATUS1
LOAD_DATA

DPTR, #STATUS2

T _DATA HIGH, DPH
T _DATA LOW, DPL
DPTR, #A STATUS2
LOAD_DATA

DPTR, #STATUS3

T _DATA HIGH, DPH
T_DATA LOW, DPL

DPTR, #A STATUS3
LOAD, .DATA
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MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
MOV
ACALL

RET

SHOW DISPLAY:
MOV
MOV

SHOW DISPLAYL:
CALL
DJINZ
RET

MOV
MOV,

DD:

DPTR, #STATUS4

T DATA HIGH, DPH
T DATA LOW,DPL

DPTR, #A STATUS4
LOAD_ DATA

DPTR, #STATUS5

T _DATA HIGH, DPH
T _DATA_LOW, DPL

DPTR, #A_STATUS5
LOAD DATA

DPTR, #STATUSG
T_DATA_HIGH,DPH
T_DATA-LOW, DPL
DPTR, #A STATUS6
LOAD DATA

DPTR, #STATUSY
T.DATA HIGH; DPH
T _DATA LOW, DPL
DPTR, #A STATUS?
LOAD_ DATA

DPTR, #STATUSS

T DATA HIGH; DPH
T_DATA  LOW; DPL
DPTR, ¥A_STATUSS
LOAD DATA

DPTR, #SET DATE

T DATA HIGH,DPH
T_DATA_ LOW,DBL
DPTR, #A. SET DATE
LOAD DATA

DPTR, #SET_TIME
T_DATAHIGH, DPH
T DATA,LOW, DPL
DPTR, #A._SET.TIME
LOAD DATA

AVRAM HIGH, DPH
AVRAM LOW, DPL

DISPLAYDOT
R7,SHOW DISPLAY1

R7, #0FFH
DPTR, #ATMENUL
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ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

SHOW_ DISPLAY

R7, #0FFH
DPTR, #A_MENU2
SHOW DISPLAY

R7, #0FFH
DPTR, #A MENU3
SHOW DISPLAY

R7, #0FFH
DPTR, #A_ MENU4
SHOW DISPLAY

R7, #0FEH
DPTR, #A M1
SHOW DISPLAY

R7, #OFFH
DPTR #A M2
SHOW_DISPLAY

R7, #0FFH
DPTR, #A M3
SHOW DISPLAY

R7, #0FFH
DPTR, #A M4
SHOW_DISPLAY

R7, #0FFH
DRTR, #A_ M5
SHOW /DISPLAY

R7, #0FFH
DPTR, #A M6
SHOW DISPLAY

R7%4 OFFH
DPTR, %2 M7
SHOW DISPLAY

R7, #0OFFH
DPTR, #A M8
SHOW_DISPLAY

R7, #0FFH
DPTR, #A STATUS1
SHOW DISPLAY

R7, #0FFH
DPTR, #A STATUSZ
SHOW_ DISPLAY

R7, #0FFH
DPTR, #A STATUS3
SHOW DISPLAY
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MOV R7, #0FFH
MOV DPTR, #A STATUS4
ACALL SHOW DISPLAY

MOV R7, #0FFH
MOV DPTR, #A STATUSS
ACALL SHOW DISPLAY

MOV  R7, #0FFH
MOV ~ DPTR, #A STATUS6
ACALL SHOW DISPLAY

MOV R7, #0FFH
MOV DPTR, #A STATUS7Y
ACALL SHOW DISPLAY

MOV  R7, #0FFH
MOV .~ DPTR, #A_ STATUSS
ACALL’ SHOW-DISPLAY

MOV R7, #0FFH
MOV DPTR, #A TNAMEL
ACALL SHOW DISPLAY

MOV ( .R7, #OFFH
MOV  DPTR, #A TNAMEZ
ACALL SHOW_DISPLAY

MOV R7, #0FFH
MOV DPTR, #A TNAME3
ACALL SHOW DISPLAY

MOV R7, #0FFH
MOV DPTR, #A TNAME4
ACALL. SHOW DISPLAY

MOV R7,#0FFH
MOV DPTR, #A TNAMES
ACALL SHOW DISPLAY

MOV R7, #OEFH
MOV DPTR, #A TNAMEG6
ACALL SHOW_ DISPLAY

MOV R7, #0FFH
MOV DPTR, #A TNAME7
ACALL SHOW DISPLAY

MOV R7, #0FFH
MOV DPTR, #A TNAMES
ACALL SHOW DISPLAY

MOV R7, #OFFH
MOV DPTR, #A TNAMES
ACALL SHOW DISPLAY

MOV R7, #0FFH
MOV DPTR, #A,TNAME10
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ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

MOV
MOV
ACALL

RET

SHOW_DISPLAY

R7, #0FFH
DPTR, #A TNAME11l
SHOW_DISPLAY

R7, #0FFH
DPTR, #A_TNAME12
SHOW_DISPLAY

R7, #0FFH
DPTR, #A TNAME13
SHOW_DISPLAY

R7, #0FFH
DPTR,#A TNAME14
SHOW DISPLAY

R7, #0FFH
DPTR, #A TNAME1S5
SHOW DISPLAY

R7, #0FFH
DPTR, #A TNAME16
SHOW _DISPLAY

R7, #0FEH
DPTR, #A TNAMEL7
SHOW DISPLAY

R7, $#0BFH
DPTR, #A TNAME18
SHOW. DISPLAY

R7, #OFEH
DPTR,4#A_TNAMEL9
SHOW,_DISPLAY

R7, #OFFH
DBTR; #A “TNAME20
SHOW-DISPLAY

R7, #0FFH
DPTR, #A TNAME21
SHOW_DISPLAY

; DELAY WAIT 8255
INITIAL: CALL
CALL
CALL

MOV
MOV
MOVX
MOV
MOV

START

DELAY2
DELAY2
DELAY?2

A, #80H

DPTR, #CTRL
@DPTR, A
DPTR, #P8255B
A, #0FH
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MOV
MOV
MOV
CALL
CALL
LVRAM F1:
CALL
CALL
CALL
CALL
MOV
CALL
MOV
ADD
MOV
SUBB
Je
MOV
MoV
ADD
MOV
INC
DJNZ
RET

LESS8F:

NUM CHAR_E:
MOV
MOV
MOV
MOVC
MOV
MOV
MOVC
MOV
RET

POS CHAR F':
MOV
MOV
MOV
INC
INC
MOV
MOVC

MOV
MOV
MUL
MOV
MOV
ADD

@DPTR, A
DELAY2

I_CHAR, #00H
ID_VRAM, #00H
A CHAR, #00H
NUM CHAR_F
CLR_VRAM F

POS_CHAR F
CLR_BUF_F

LOAD. BUE~F
SHTET BUF F

R1, AD_VRAM
LOAD.VRAMF
A,ID,VRAM

A, L_DATA
ID_VRAM;A

A, #08H

LESS8F

7D, VRAM, A

A,AD VRAM

A, #01h
RD_VRAM, A

T CHAR

N-CHAR, LVRAM F1

DPH, T, DATA_HIGH
DPL, T DATA LOW
A, #00H

A, @A+DPTR

N ‘CHAR, A

A, #01H

A, @A+DPTR
AD_VRAM;&

DPH,T DATA HIGH
DPL,T_DATA_LOW
R7,I_CHAR

R7

R7

A,R7

A, @A+DPTR

DPTR, #FONT
B, #10H

AB

DPL,A

A, DPH

A, B
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MOV
RET

; CLEAR VRAM DATA

CLR_VRAM F:

CLR_VRAM F1:

MOV
MOV
MOV

MOV
MOVX
INC
INC
CJINE
RET

DPH, A

14 BYTES

DPH,AVRAM HIGH
DPL,AVRAM LOW
RO, #00H

A, #00H

@DPTR, A

DPTR

RO

RO, #00H, CLR_VRAM_F1

; CLEAR MEMORY MAP 2 BYTES

CLR_BUF F:

CLR_BUF Fl:

LOAD BUF_E:

MOV

MOV
MOV
INC
CJINE
RET

; tedr0rgro0nets

LOAD BUF F1l:

SHIFT BUF F:

MOV
MOVC
MOV

MOV
MOV

MOV
MOVC
MOV
INC
INC
CJINE
RET

MOV
MOV
MOV
MOV
MOV
CJNE
RET

SHIFT BUF F1:

MOV

SHIFT BUF F2:

MOV

CLR
MOV
RRC
@RO,A

RO, #80H

A, #00H

@RO,A

RO

RO, #0A0H, CLR BUF, F1

font

A, #00H

A, @A+DPTR
L DATA,A

R1, #01H
RO, #80H

A,R1

A, @A+DPTR

@RO, A

RO

R1

R1, #¥.087LOAD BUF F1

RO, #80H

R1, #90H

R2, #00H

NUM_SHIFT, ID_VRAM
A, NUM_SHIFT

A, #00H, SHIFT BUF_F1

NUM_SHIFT, ID_VRAM
C

A, @RO
A
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MOV A, @Rl

RRC A

MOV ~ @RI1,A

DJNZ NUM SHIFT,SHIFT BUF F2

INC RO

INC Rl

INC R2

CJNE R2,#10H,SHIFT BUF F1
RET

LOAD VRAM F:
MOV RO, #80H
MOV  DPH,AVRAM HIGH
MOV  DPL,R1
LOAD VRAM F1:
MOVX A, @DPTR
ORL A, QRO
MOVX @DPTR,A
INC RO
MOV  A,DPL
ADD A, #10H
MOV  /DPL, A
CJINE RO, #90H,LOAD VRAM F1

MOV, | RO, #90H
MOV | R1,AD;VRAM
INC | RI1
MOV = -DPH,AVRAM HIGH
MOV = [DPL,RL
LOAD VRAM F2:
MOVX #&, @DPTR
ORL | A,@RO
MOVX | @DPTR, A
INC | RO
MOV A, DPL
ADD A, #10H
MOV ~ DBL,A
CJNE RO, #0AOH,LOAD VRAM F2
RET

DISPLAYDOT: MOV R1, #00H ; COMMON
MOV RO, #00H ; address data

AGAINO:

MOV R4, #00H ;latch
AGAIN:

MOV A, R4

MOV DPTR, #P8255C

MOVX @DPTR,A

INC A

MOV R4, A

MOV DPH, AVRAM HIGH
MOV DPL, RO
MOVX A, @DPTR

MOV DPTR, #P8255A
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MOVX

INC
CJINE

INC
INC

CALL
INC
CJINE

RET

SCANROW:
MOV
MOV
MOVX
CALL
MOV
MOV
MOVX
RET

DELAYDOT:

DELAYDOT1:

DELAYZ:
DELAY3:

Slave

@DPTR, A

RO
R4, #0EH, AGAIN

RO
RO

SCANROW
R1
R1, #0FH, AGAINO

A,RL

DPTR; #P8255B

@DPTR, A

DELAYDOT

A, #0FH

DPTR, #P8255B

@DPTR, A

MOV R2,#01H

MOV R3, #0FFH

DJINZ R3,$

DJINZ R2, DELAYDOT1

RET

MOV R2, #0FFH

MOV R3,#0FFH

DJINZ-, 'R3,$

DJINZ R2,DELAY3

RET

MOV I2C_ADDR,#RTC ID ; Set RTC as I2C Write Slave
CALL I2C SLAVE ; Connect Slave

MOV IZC_DATA,#OOOH ; Set Slave Address 00H
CALL I2C DATA WR ; Write Data to Slave
MOV I2C ADDR, #RTC_ID+1 ; Set RTC as I2C Read
CALL I2C_SLAVE ; Connect Slave

CALL I2C DATA RD ; Read Data from Slave
MOV SECONDS, I2C_DATA ; Read Data to SECONDS
CALL 1I2C ACK _BIT ; Send Acknowledge
CALL I2C DATA RD ; Read Data from Slave
MOV MINUTES, I2C DATA ; Read Data to MINUTES
CALL I2C_ACK, BIT ;» Send Acknowledge
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CALL
MOV
CALL

CALL
MOV
CALL

CALL
MOV
CALL

CALL
MOV
CALL

CALL
MOV
CALL

CALL
MOV
CALL

CALL
RET

I2C_DATA RD
HOURS, I2C_DATA
I2C_ACK BIT

I2C_DATA RD
DAY, I2C_DATA
I2C ACK BIT

I2C_DATA RD
DATE, I2C_DATA
I2C_ACK BIT

I2C_DATA RD
MONTH, I2C_DATA
I2C-ACK_BIT

I2C_DATA\RD
YEAR, T2C DATA
I2C-ACK BIT

I2C_DATA RD

CONTROL, I2C_DATA ;

12C NACK BIT

12C-STOP

; Read Data from Slave
; Read Data to HOURS
; Send Acknowledge

; Read Data from Slave
; Read Data to DAY
; Send Acknowledge

; Read Data from Slave
; Read Data to DATE
; Send Acknowledge

; Read Data from Slave
; Read Data to MONTH
;7 Send Acknowledge

; Read Data from Slave
; Read Data to YEAR
;Send Acknowledge

;7 Read Data from Slave
Read Data to CONTROL
; Send Not Acknowledge

;-Send Stop Condition
7 RCLuEn

T2C ADDR, #RTC 1D ;

T2C SLAVE
T2C DATA, #Q00H
12C DATA WR

I2C DATA, SECONDS ;

T2CDATA_WR

I2C DATA,MINUTES ;

12C DATA, WR

12C.DATA; HOURS
I2C_DATA WR

12C_DATA, DAY
12C_DATA WR

12C_DATA, DATE
12C_DATA WR

I2C_DATA, MONTH
I2C_DATA WR

12C_DATA, YEAR
12C_DATA WR

Set RTC as I2C Write Slave
;- Connect Slave

: Set Slave Address OOH

; Write Data to Slave

Write SECONDS to RTC

’

Write MINUTES to RTC

;- Write HOURS to RTC

’

; Write DAY to RTC

; Write DATE to RTC

; Write MONTH to RTC

; Write YEAR to RTC

’

I2C _DATA,CONTROL ; Write CONTROL to RTC

12C_DATA WR

’
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CALL 1I2C STOP ; Send Stop Condition
RET ; Return

; I2C Data Write
i L /P I2C_DATA
; Reserve: RS

I2C_DATA WR: PUSH ACC ; Push ACC.

SETB I2C ACK ; Set ACK. bit

MOV A, I2C_DATA ; Get Data

MOV R5,#008 ; Set loop 8 times
I2C_DATA_WR_1: RLC A ; Rotate ACC. to Left with

MOV SDA,C ;7 Move Carry Flag to SDA

CALL ~ I2C CLK ™R fMee T2C Clock

DJNZ~"R5,I12C_DATA WR 1 ; Do until 8 times

SETB SDA ; Set SDA

CALL I2C DELAY ;-Delay

SETB, SCI 7 %Set SCL

CALL _I2C DELAY ;o Delay

JB SDA,I2C DATA WR 2 ; Check Acknowledge from

CLR 120 ACK ; Clear ACK. bit
I2C_DATA~WR_2: CLR SCL APl cEisab Chy

POR ACC ~o BORMAGE |

RET ;- Return

; I2C Data Read
7 O/P: I2C DATA
; Reserve: RO

I2C DATA RD: PUSH < .ACC 14 Bagshy) ECe)
CLR A ; Clear ACC.
MOV R5,#008 ; JBet Skeop 8 taimes
I2C DATA RD_1: CALL  I2C DELAY ; Delay
SETB... SCL .\ 5at SCL
CALL IZ2C DELAY ;- Delay
MOV C, SDi ; Get SDA to Carry Flag
RLC A ;7 Rotate ACC. to Left with
Carry
CLR SeL ; Cle€a9® SCL
DJNZ R5,I12C DATA RD-1; Do-until 8 times
MOV I2C DATA,A ; Move Data to I2C DATA
POP ACC ; Pop RCC:
RET ; Return

; I2C Slave Connect
7 L/P:I2C. ADDR
; O/P Flag: I2C ACK
; Reserve: RS

I2C SLAVE: PUSH ACC ; Push ACC.
SETB I2C ACK ; Set ACK. bit
MOV A,I2C _ADDR ; Get Slave Address
CALL IZ2C_START ; Senhd Stairt Condition
MOV R5,#008 ; Set loop 8 times
I2C SLAVE 1: RLC A ; Rotate ACC. to Left with

Carry
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MOV SDA, C ; Move Carry Flag to SDA

CALL 1I2C CLK ; Pulse I2C Clock

DJINZ RS,IZC_SLAVE_l ; Do until 8 times

SETB SDA ; Set SDA

CALL IZC_DELAY ; Delay

SETB SCL ; Set SCL

CALL IZC_DELAY ; Delay

JB SDA,IZC_SLAVE_Z ; Check Acknowledge from
Slave

CLR I2C_ACK ; Clear ACK.
IZC_SLAVE_Z: CLR SCL ; Clear SCL

POP  ACC ; Pop ACC.

RET ; Return

I2C_START: JNB SCL;I2C-_START /1 ~Check curcat SCL set?
CLR SCL ; Clear SCL
I2C _START 1: SETB. _SDA ; Set SDA
SETH) Sel L 8ei_HFECL
CALL I2C DELAY ; Delay
CLR SDA » JGI. e Bifiges DAY dUming ©CL set
CALL I2C DELAY ; Delay
CLR SCL AYVIFEELZES I
RET ; Return

I12€ STOP} JNB S C L AL AEES O 2i)Che@k| ‘Gurent (SCH fset?
CLR SCL b 4 Clfieahrf Sl
I2C sTOP & CLR SDA ; Clear SDA
CALL  I2C DELAY ; Delay
SETB— SCL ; Set SCL
CALL-~ I2C_DELAY ; Delay
SETB. SDA i78et” SDAoduring SCL set
RET ;7 Return
=120 CGleoeck
12 CEK: CALL 1I2C DELAY ; -Pulse SCL
SETB SCL 2
CALL I2C DELAY :
CLR SCL ;
RET ; Return

IZC_ACK_BIT: CLR SDA ; Clear SDA
CALL I2C DELAY ; Delay
CALL I2C _CLK ; Pulse I2C Clock
SETB SDA
RET ; Return
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CALL IZC_DELAY ; Delay

CALL 1I2C CLK ; Pulse I2C Clock
SETB SCL

RET ; Return

I2C_DELAY: MOV R6, #00CH ; Each loop = 50 us
IZC_DELAY_I: NOP

NOP

DJNZ R6,I2C DELAY 1

RET
LCD _DELAY: MOV R7,#002 ; Do 2 times
LCD DELAY 1: MOV R6,#0E6GH ; Each loop = 1 ms
LCD_DELAY 2: NOP

NOP

DJNZ - R6,LCD DELAY 2
DJNZ R7,LCD_DELAY 1

RET
DELAY 10ms: MOV R7,#010 7 Do 10 times
DELAY 10ms_1: MOV R6,#0EGH ;- Each loop = 1 ms
DELAY 10ms_2: NOP

NOP

DJNZ  R6,DELAY 10ms 2
DINZ -~ R7,DELAY /10ms_1

REE
DELAY 100ms: MOV = 'R7,#100 ;Do 100 times
DELAY 100ms -1: MOV R6, #0E6GH ;- Each loop = 1 ms
DELAY 100ms_ 2: NOP

NOP

DJNZ “)R6,DELAY 100ms 2
DJN% /R7, DELAY 100ms_ 1

RET
DELAY 1s: MOV R5,#100 ; Do 100 times
DERAY 1s .13 CALL~ DELAY, 10ms

DJNZ.. RS, DELAY 1s 1

RET

MENU1: DB 13,02, 200,17431,33,06,36,39,22,436,18% 51 421450
MENU2: DB 12,03, MONG8; 237) =9 32, 30, 2%, 36, D8, 51 2L g0

MENU3: DB 14,03, 58,28, T, 32, 30724 } 316%8", 37 ,36,68, 24,51, 21
MENU4: DB 15,03,70,17, U5mal Ot mimasemd S 290, 68,33,21,71,19
TNAME1:DB 16,03,100,24,34,80,16,31,80,56,36,31,52,36,19,52,67, 20
TNAMEZ2 : DB 13,03,100,24,34,80,16;31,80,53,20,31,580,26,32
TNAME3:DB 11,05,24,34,80,52,33,56,36,19,52,67,20

TNAME4 : DB 12,04,00,24,34,80,52,01,52,17,26,05,67,03

TNAMES : DB 12,04,00,24,34,80,53,26,31,50,56,33,52,14

TNAMEG6 : DB 09,05,39,80,33,3L,52,33,19, 61,30

TNAME7: DB 08,05,100,39,80,56,36,52,08,21

TNAMES : DB 08,04,16,31,80,36,29,08,51,30

TNAME9:DB 07,05,39,80,68,36,21,52,17

TNAME10:DB 06,05,39,80,62,01, 34,32

TNAME11:DB 12,04,39,80,52,23,30,50,100,72,52,06,17,73
TNAME12:DB 07,05,39,80,81,39,51,26,32

TNAME13:DB 10,04,39,80,23,31,50,58,36,52,31,12

TNAME14:DB 13,04,39,80,26,05,67,35,58,53,01,30,31,52,17
TNAME15:DB 10,04,100,39,80,60,26,57,22,32,67,30

TNAME16:DB ,12,04,100,39,80,52,26,08,67,11,52,36,53,21
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TNAME17:DB 09,04,100,39,80,26,31,52,26,29,32

TNAME18:DB 12,04,39,80,52,23,30,50,100,72,56,34,28,73

TNAME19:DB 10,04,100,39,80,56,36,31,26,05,67,35

TNAME20:DB 08,05,39,80,39,29,31,68,08,30

TNAME21:DB 09,05, 39,80,56,36,31,50,68,08,30

STATUS1:DB 16,03,39,63,57,30,64,37,39,05,28,51,03,52,33,08,51,77

STATUS2:DB 14,04,39,63,57,30,64,37,39,05,81,19,51,05,51,21

STATUS3:DB 03,06,36,39,21

STATUS4:DB 11,03,100,36,39,22,75,56,03,29,36,39,22

STATUS5:DB  06,05,23,31,50,56,08,29

STATUS6:DB 20,01,52,17,16,63,17,39,31,51,08,01,51,31,61,21, 36,18,

51,/68,22,.21

STATUS7:DB 17,01, 60,23,31,51,08,01,51,31,21,39,01,36,18,51,68,22,21

STATUS8:DB 08,05,100,60,63,29,39,63,57, 30

M1: DB 15,03,58,55,32,39,01,71,08,39,39,514.06,51,31,67, 30

M2: DB 10,04,58,55,32,3070450,18,51,21,50

M3: DB 20,01,100,31,50,22,22,68,22,21,54,19,01,58,53,31,30,22,
64,31,39,34

M4: DB 11,04,61,63,36,31,68,37,36,63,24,51,21

M5: DB 15,03,61,63,36,31,68,37,36,63,24,51,21,61,37,63,29

M6: DB 14,03,55,30,21,68,30,21,31,68,37,36,63,24,51,21

M7: DB 11,04,31,68,37,36,63,24,51,21,52,24,16

M8: DB 18,02, 61, 63,3631, 68, 37,836,637 2451, 2}, 53939, 01, 03, %0, 31,05

M9: DB 4,05,74,74,74,74

SET DATE: DB 00 A0d=510 0o (2 9,,/8 0)/@ 3} 8 0 PEONS 4ialsi

SET TIME: DB 08,08,90,90,78,90,90,78,90,90

ORG  1800H
FONT :
DB 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H; 00H, 00H; 00H,.00H, 00H
DB 06H, 00H, 00H, 00H, 00H, 00H, 784, 88H, 48H, 48H, 48H, 48H, 00H, 00H, 00H, 00H
DB 05H, 00H, 00H, 00H, 00H, 00H, 0DOH, 0DOH, SOH, 50H,-50H, 70H, 00H ,00H, 00H, 00H
DB 06H, O0H, 00H, O0H;00H, 00H, 0F8H, 88H, OE8H, 0A8H, 88H, 88H, 00H; 00H,

00H, 00H
DB 06H, 00H, 00H,"00H, 00H, 00H, 0A8H, OE8H, 28H, 78H, 68H,28H, 00H, 00H, 00H, 00H
DB 05H, 00H, 00H, 00H, 00H, 00H,30H, 308,104, 90H, 508, 30H, 00H, 00H, 00H, 00H
DB 06H, 00H, 00H, 00H;00H, 00H,0F8H, 08H, 68H, 18H, 08H, 08H, 00H, 00H, 00H, 00H
DB 06H, 0OH, 00H,00H, 00H, 00H, 0FOH, 10H;,0DOH, 50H, 78H,/58H, 00H, 00H, 00H, 00H
DB 06H, 00H, 00H, 00H,08H, 08H, 0C8H, 0DOH, 48H, 48H, 48H, 78H; 00H, 00H, 00H, OOH
DB 06H, 00H, 00H, 00H,08H, 08H, 0A8H, OFOH, 28H,.28H), 28H, 38H, 00H, 00H, 00H, 00H
DB 08H, 00H, 00H, 00H, 00H, 00H, 7AH, OCAH, 4AH, 4AH, 5EH, 6AH, 00H, 00H, 00H, 00H
DB 08H, 00H, 00H, 00H, 00H, 00H, 7AH,OCAH, 4AH,4RH, 4AH, 6EH, 08H, OEH, 00H, 00H
DB 06H, 00H, 00H, 00H, 00H, 00H, 0F8H, OFOH,08H, 68H, 18H, 08H, 78H, 28H, 00H, 00H
DB 07H, 00H, 00H, 00H, 00H, 00H, 0OACH, OF4H, 24H, 24H, 24H, 24H, 00H, 00H, 00H, 00H
DB 08H, 00H, 00H, 00H, 00H, 00H, ODAH, OAAH, OCAH, OAAH, ODEH, 8AH, 00H, 00H,

00H, 00H
DB 09H, 00H, 00H, 00H, 00H, 00H, 7AH, OCAH, 4AH, 4AH, 4FH, 6BH, 00H, 00H, 00H, 00H
DB 06H, 00H, 00H, 00H, 00H, 00H, 0F8H, 88H, OE8H, OA8H, 0C8H, 88H, 00H, 00H,

00H, 00H
DB 06H, 00H, 00H, 00H, 00H, 00H,0D8H, OA8H, OE8H, OA8H, 0C8H, 88H, 00H, 00H,

00H, 00H
DB 06H, 00H, 00H, 00H, 00H ,00H, 78H, 0C8H, 48H, 48H, 48H, 68H, 00H, 00H, 00H, 00H
DB 06H, 00H, 00H, 00H, 00H, 00H, O0D8H, 68H, 48H, 48H, 48H, 48H, 00H, 00H, 00H, 00H
DB 06H, 00H, 00H, 00H, 00H ,00H, OF8H, OFOH, 08H, 88H, 88H, 0F8H, 00H, 00H,

00H, 00H
DB 07H, 00H, 00H, 00H, 00H, 00H, 0C8H, 0C8H, 48H, 48H, 7CH, 4CH, 00H, 00H, 00H, 00H
DB 06H, 00H, 00H, 00H, 00H, 00H,0C8H, 48H, 48H, 48H, 48H, 78H, 00H, 00H, 00H, OOH
DB.06H, 00H, 00H, 00H, 08H, 08H, 0C8H, 48H, 48H, 48H, 48H, 78H, 00H, 00H, O0H, 00H
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DB

DB

DB
DB
DB
DB

DB
DB
DB

DB
DB

DB
DB

DB
DB
DB

DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB
DB
DB

06H, 00H, 00H, O0OH, 00H, O0OH, 0C8H, 88H, 88H, OA8H, OA8H, OD8H, 00H, O0H,

OOH, O0H

06H, 00H, 00H, O0OH, 08H, O8H, 0C8H, 88H, 88H, OA8H, OA8H, OD8H, 00H, O0H,

00H, OOH

07H,00H, O0OH, 00H, 00H, OOH,0C4H, 44H, 44H, 54H, 54H, 6CH, 00H, 00H, O0H, O0H
07H,00H, 00H, O0H, 04H, 04H,0C4H,44H,44H,54H, 54H, 6CH, 00H, 00H, O0H, O0H
06H, 00H, 00OH, O0H, 00H, O0H,78H, OC8H, 48H, 48H, 48H, OC8H, 00H, 00H, 00H, OOH
06H, 00H, O0H, O0H, 00H, O0H,0C8H, 48H, 48H, OF8H, OC8H, 48H, 00H, 00H,

O0H, OOH

06H, 00H, O0OH, 00H, 00OH, O0H, 0C8H, 88H, 88H, 68H, 88H, OF8H, 00H, 00H, 00H, O0H
06H, 00H, 00H, O0OH, 00H, O0OH,0F8H, OFOH, 08H, 08H, 18H, 18H, 00H, 00H, 0O0OH, 00H
06H, 00H, O0OH, O0H, 00H, O0H,0F8H, 08H, OF8H, 88H, 0C8H, 0C8H, 00H, 00H,

O0H, O0OH

06H, 00H, 00H, 00H, 00H, O0H, 0F8H, 08H, 08H, 08H, 18H, 18H, 00H, 00H, O0H, O0H
06H, 00H, OOH, 00H, 08H,08H,0F8H,88H, 0E8H,0A8H,88H,88H,00H, 00H,

00H, O0H

07H,00H, 0O0H, O0H, 00H,00H, 0C8H, 58H,5CH, 48H, 48H, 78H, 00H, 00H, 00H, OOH
06H, 00H, 00H, O0OH, 08H, 08H, 0F8H, 08H, OF8H,88H, 0C8H, 0C8H, 00H, 00H,

00H, OOH

06H, 00H, O0OH, 00H, 00H, 00H,0D8H,50H, 68H,48H, 48H, 48H, 00H, 00H, OOH, OOH
08H, 00H, O0OH, 00H, OCH,OFH,0C4H,44H,44H,54H, 54H, 6CH, 00H, 00H, 00H, O0H
06H, 00H, 00H, 00H, 0OH, 00H,0F8H, 08H, 0C8H, 0C8H, 88H, OF8H, 00H, 00H,

00H, O0OH

06H, 00H, 00H, 00H, 10H,10H,0F8H, 028H,0C8H,0C8H,88H, 0F8H;00H, 00H,
OOH, OOH

00H, 00H, 00H, 00H, 00H, O0H,00H, 00H, O0H, 00H, 00H, 00H, 00H, 00H, O0H, OOH
00H, 00H, 00H, 00H, OOH, 00H, 00H, 00H, O0H, 00H, 00H, 00OH, O0OH, 00H, OQH, OOH
00H, 00H, OOH, 00H, 00K, 00H, 004, 00H, 00H, OOH, 00H, 00H, 00H, O0H, O0H, OOH
00H, 00OH, 00H, 00H, OOH, 00H, 00H, 00H, 00H, 00H, 00H, 00H, O0H, 00H, O0H, OOH
00H, 00H, 00H, 00H, O0H, 00H, 00H, 00H, O0H, 00H, 00H; 00H, 00H, 00K, 00H, OOH
00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, O0H, 00H, 00H, 00H, 00H, 00H, 00H, OOH
00H, 00H, 008, 00H, 00H, O0H, 00H, 00H, 00H, OOH, 00H, 00H, 00H, 00H, O0H, OOH
0OH, O0H, O0OH, 00H,00H, 00H, 00H, 00H, 00H, 00H, O0H, 00H, O0H, O0H, O0H, OOH
00H, 00H, 00H,00H, 00H, 00H,00H, 00H, 00H, 00H, OOH, 00H, O0H, 00H, O0H, OOH
05H, 00H, 00H, 00H, 00H, 00H, 0COH, OFOH, 00H, 00H, OCOH, OFOH, 00H, O0H,

0OH, O0H

05H, 00H, 00H, O0H, 00H, 00H, OFOH,10H, 10H, 10H, 10H, 10H; 00H, 00H, 00H, OOH
0OH, O0OH, 00H, 70H, OF8H, 00H, 00H, 00H, 00H, 00OH, O0OH, 00H, O0OH,00H, 00H, OOH
00H, 00H, OOH, 68H,0F8H, 00H, 00H, 00H, O0OH, OOH, O0OH, 00H,00H, 00H, O0H, OOH
00H, O0OH, 00H, 6CH, OFCH, 00H, 00H, 00H, OOH, 0OOH,00H, 00H,00H, 00H, 00H, O0OH
00H, 00H, OCH, 6CH, OFCH, 00H, 00H, 00H, O0H, 00H, 0OH, O0H, O0H, 00H, 00H, O0OH
00H, 00H, O0OH, 00H, 00H, 00H,00H,00H, 00H,00H, 00H, O0OH, 00H, 18H, 08H, 08H
0OH, 00H, O0OH, O0H, O0OH, 00H, 00H, 00H, 00H, 00H, 0O0H, 00OH, O0H, 068H, 28H, 38H
03H, 00H, O0H, O0H, 00H, 00H,80H, 80H, 80H, 80H, 0COH, OCOH, 00H, 00H, 00H, OOH
06H, 00H, 00H, O0H, 00H, 00H,90H, 90H, 90H, 90H, OD8H, OD8H, 00H, 00H, 00H, OOH
06H, OBOH, ODOH, 90H, 10H, 10H, 10H, 10H, 10H, 104, 18H, 18H, 00H, 00H, 00H, 00H
05H, OEOH, OAOH, OEOH, 20H, 20H, 20H, 20H, 20H, 20H, 30H, 30H, 00H, O0H,

00H, O0H

06H, OF8H, OCOH, 20H, 10H, 10H, 104, 10H, 10H, 10H, 18H, 18H, 00H, 00H, 00H, 00H
00H, OOH, 20H, 20H, 20H, 00H, 00H, 00OH, O0H, OOH, OOH, OOH, OOH, O0OH, OOH, 00H
00H, 00H, O0OH, 060H, 384, 00H, 00H, O0OH, OOH, OOH, OOH, O0H, O0H, OOH, 00H, OOH
00H, OR4H, OE8H, OBOH, 00H, 00H, OOH, 00H, O0H, O0OH, O0OH, OOH, O0H, O0H,

O0H, OOH

00H, 40H, OEOH, 40H, O0H, 00H, OOH, OOH, OOH, O0OH, OOH, OOH, O0OH, O0OH, O0H, O0H
00H, 08H, 10H, 20H, 30H, 00H,00H, 00H, OOH, O0H, OOH, OOH, O0OH, OOH, OOH, OOH
00H, 00H, 00H, 80H,0F8H, 00H, 00H, OOH, OOH, O0OH, O0H, 00H, OOH, 00H, 00H, O0H
00H, 20H, 20H, 80H, 0F8H, 00H, 00OH, OOH, OOH, O0OH, O0OH, 00H, OOH, 00H, 00H, O0H
00H, 60H, 38H, 80H, OF8H, 00H, 00H, OOH, OOH, 00H, O0H, 00OH, 00OH, 00H, 00H, O0H
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DB
DB
DB
DB
DB
DB
DB
DB

DB

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

DB
DB

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

00H, 08H, O0H, 68H, OF8H, 00H, 00H, 00OH, 00H, OOH, 00H, 00OH, 00H, OOH, OOH, O0H
03H, 00H, 00H, O0H, O0H, 00H, 40H, 80H, 80H, 80H, 80H, 40H, 00H, 00H, 00OH, O0H
03H, 00H, O0H, 00H, OOH, 00OH, 80H, 40H, 40H, 40H, 40H, 80H, 00H, 00H, 00H, O0H
08H, 00H, O0H, 00H, O0H, 10H, 54H, 38H, OFEH, 38H, 54H, 10H, 00H, 00H, 00H, O0H
07H, 00H, O0H, O0OH, OOH, 00H, 04H, 08H, 10H, 20H, 40H, 80H, 00H, OOH, 00H, OOH
07H, O0H, O0H, O0H, OOH, 00H, 80H, 40H, 20H, 10H, 08H, 04H, O0H, OOH, 00H, OOH
05H, 00H, 00H, 00H, OOH, 00H, 90H, 0BOH, 50H, 10H, 10H, 20H, 00H, OOH, 00H, 00H
03H, 00H, O0H, 00H, OOH, 00H, 0OCOH, OCOH, 00H, 0COH, OCOH, O0H, O0H, 00H,
00H, OOH
03H, 00H, OOH, 00H, O0H, 00H, 0OCOH, OCOH, O0H, OCOH, 40H, 80H, O0H, O0H,
00H, O0OH
02H, 00H, O0OH, 00H, 00H, 00H, 00H, 00H, 00H, O0H, O0OH, 0O80H, O0H, O0H, 00H, 00H
00H, 00H, 00H, 18H, 18H, 00H, 00H, 00H, OOH, 00OH, 00H, 00H, OOH, 00H, O0H, O0H
00H, 10H, O0H, 28H, OF8H, 00H, 00H, 00H, O0OH, 00H, O0OH, 00H, 00H, 00H, 00H, 00H
00H, 00H, OOH, 00H, OOH, 00H, 00H, 00H, 00H, O0H, 00H, 00H, O0H, 00H, 00H, OOH
00H, 00H, O0H, O0H, O0OH, 00H, 00H, 00H, 00H, 00H, 00H,00H, 00H, 00H, 00H, O0H
00H, 00H, O0H, O0H, 00H, 00H, 00H, 00H, 00H, 00H, OOH, 00H, 00H, 00H, 00OH, O0H
00H, O0OH, 00H, 00H,00H, 00H, 00K, 00H, 0OH, OOH, OOH, 00OH, OOH, 00H, 00H, O0H
08H, 00H, 00H, 00H, O0OH, 00H, 00H, 00H, 3EH, 00H,00H, 00H, 00H, OOH, 00H, OOH
00H, 00H, 00H, 00H, O0OH, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, OOH
00H, 00H, O0H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, 00H, O0H
06H, 00H, 00H, OOH, O0H, 70H, 88H, 88H, 88H, 88H, 88H, 70H, 00H, 00H, 00H, O0H
06H, 00H, 00H, O0OH,00H, 20H, 60H, 20H, 20H, 204, 20H, OF8H, 00H, 00H, O0H, 00H
06H, O0H, 00OH, 00H, 00H, 70H, 884, 08H, 10H,20H, 40H, OF8H, 00H;00H, 00H, 00H
06H, 00H, 00H, 00H, 00H, OF0H, 08H, 08H, 70H, 08H, 08H, OFOH, 00H, OOH,
O0O0H, O0OH
06H, 00H, 00H,;00H, 00H, 10H, 30H, 504, 90H, 0F8H, 10H, 38H,00H, 00H, 00H, 00H
06H, 00H, 00H, 00H, 00H, OF8H, 80H, 80H, OFOH, 08H, 08H, OFOH, 00H, O0H,
00H, O0H
06H, 00H, 00H, 00H, 00H, 70H, 80H, 80H, 0FOH, 88H,88H,70H, 00H, 00H, 00H, 00H
06H, 00H, 00H, 00H, O0H, 0F8H, 08H, 08H, 10H, 20H, 20H, 20H,00H, 00H, 00H, 00H
06H, O0H, 00H, 00H, O0H,70H,88H, 88H, 70H, 88H, 88H, 70H, 00H, 00H, 00H, O0H
06H, 00H, 00H, 00H, O0H, 70H, 88H, 88H, 781, 08H, 08H, 70H,00H, 00H, 00H, O0H
04H,00H, 00H, 00H, QOH, 00H, 00H, 00H, O0H, 00H, 00H, 00H, 00H, 00H, 00H, O0H
01H, 00H, OOH, 00H, OOH, 00H,00H, 00H, 00OH, 00H, 00H, 00H, 00H, 00H, OOH, O0H
02H, 00H, 00H, 00H, 00H, 00H, 00H, O0H, 00H, 00H, O0H, 00H, 00H, 00H, 00H, O0H
03H, 00H, 00H, O0OH, 00H, 00H, 00H, 004, 00H, 00H, O0H, 00H, 00H, 00H, 00H, O0H
04H, 00H, 00H, 00H,00H, 00H, 00H, 00H, O0H, 00H, O0H, 00H, 00H, 00H, 00H, O0H
05H, 00H, 0O0H, 0O0OH, 00H, 0OH, 00H, 00H, O0H, 00H, O0H, 00H,00H, O0H, 00H, OOH
06H, 00H, O0H, 00H, 0O0H, O0OH,00H, 00H, OOH, 00H, 00H, 00H, 00H, O0H, 00H, O0H
07H, 00H, 00H, 00H, O0OH, 0OH, 00H, 0O0H, 00H, 00H, 00H, 00H, O0H, O0OH, 00H, O0H
00H, 00H, O0OH, 00H, O0H, 00OH, 00OH, 00H, 00H,;00H, 00H, 00H, 00H, 00H, O0OH, O0H
00H, 00H, OOH, 00H, O0H, 00H, 00OH, O0OH, 00H, 00OH, O0H, 00H, 00H, 00H, OOH, O0H
END
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Features

Compatible with RICS-51" Products

6K Bytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cyeles
Fully Static Operation: 0 Hz to 24 MHz
Three-level Pragram Memeory Lock

256 % S-bit Internal BAK

32 Progrommable VO Lines

Three 18-kt TimedCounters

Eight hntereupt Sourcss

Programmable Serial Channel

+ Low-powsr Idle and Powsr-down Modes

* e

*

L T S S S

Descripnon

At K

devics

RES

Vlovepower, high-petformance TGS -0t micioconyiter
raminalkle and erasable read enly mamory (FEROR). Th

munuMNumi using Atmels lgh-density norvs Jatile memery schnelo
:-‘«m; atible with the industry-standar Aand BOCE2 instruetion st and pinout.
The on-chip Flash allows the Mo be rapregrammed - vstam ot by a
sotentional nonvolatife memery programmat. By csombining 4 vers amw Geuit < Fl
with Flazh on a monelithic chip, the Atmel AT 282 is a poviertul microsomputer
which provides a highly-flexibls and cost-sffzctive solution to manny ambedded <ontrod
applicati

%

Pin Configurations PE\:‘}‘P
POFPICFP o i ™
2 sTNx‘:P;fc&
‘g
¥
X
;
X

”')S

b
G oGE G R TS N W b
reRLnRuseny

ArSas
5
ol S

8-bit
Microcontroller
with 8K Bytes
Flash

AT89C52

Bey, 031 3H-D2100
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e s A T89C 52

andard features: 8
2 ines, thrse 16-bit

The ATASCEZ provides the tollowing
of Flagh, 256 Istes of RAM,
timerieaunters, a sivvactor tro-devsl § et architscturs,
afull-duplex serial port, an-chip oseillater, and clock oir-
ouitry. In addition, the ATRICS2 Is designed with static fegic
for operation down to zero frequency and supports two
software selectable power saving modss. The s Mads
stops the CPU while allowing the BAM, Umericountars,
serial pot, and interupt system to continus funationing.

o imade saves the RAM contents but
: ator, disaldling all other chip functions unti
the next hardware resst,

i

Pin Description
Vee

Supply voltage,

GND

Groural,

Port 0

Fort O is an 8-bit open drain bi-dirsctional 10 porl. As an
output port, sach pin can sink-gight TTLinputs. When 15
are wiitten o port O pins, the pins san be used as high-
impedance inputs,

Fort G can alse be configured to be the multiplesed low-
rder addresg/data bus duning accesses to axtermal -
gram and data memzry. In this mode, PO has intemal
puliups,

Fort i also regeives the code hjtes during Flash progizun-
ming and outputs the code biytes during pragram
varification. Extemal pollups ars required during pregram
wefitication.

Port1

e four TTL inputs.
When 1s are wiitten to Port 1 pins, they ars pulled high Ly
the intermal puliups and canbe used as inpute. As lnputs,
Fort 1 ping that ars temally eing pulled o will sourse
aurrent (s because of the Intanal fullups,

ition, 1.0 and P19 can ke canfigurad to be the
aunter 2 extemal count input (RLOFT21 and the
tiericountsr 2 4 input (P11 T2EX, reapectively, as
shown in the fo of talsls,
Fart 1 also rec

Port Pin | Alterate Functions

P10 T2 fextemal count input to TimarCounter 23,
clock-out

P14 T2EX (Timer'Counter 2 capluraislaad tigaer and
dirsetion controli

Port 2

Fort2is an 8t bi-dirsctional 120 port with irtemal puliups.
The Port 2 output buffers can sink/sourcs tour TTL inputs.
When 15 are waitten to Port 2 pins, they are pulled high by
the intemal pultups and can be used as inputs. As inputs,
Port 2 pins that ars sxtemally being pullec low will sourse
current i) because of the intemal pullups,

Port 2 emits the high-ordar address byte during fatches
from external program memoery and during ac 25

DETE). In this application, Port 2 usas st 1o intermal pul-
lups when emitting 15, Curing acceasss termal data
memary that use 3-bit addrs e
2mits the contents of the P2 Special Function Registar,
Port2 also receives the high-order addrass bits and 0MeE
centiol signals during Flash Frogramming and verification.
Port 3
Port2is an &Lt bi-disctional 1o prort with intemal pullups.
The Fat 3 cutput buffers can sinkossurse four TTL inputs.
When 15 ara writtan 10 Port 3 pins, they are pulled high by
the internal pullups and can be used 23 inputs. As inputs,
Portd ping that ars 2xtermally be o pulisd e will soues
surrent e becausa of the pullups.

Fort 3 also serves the functions of varous special featurss
of the ATRBCE1, as shown intha following table.

Fort 2 also recsives some contrel signals for Flash pro-
dramming and veritication,

Port Pin Alternate Funetions
Pag RXD sarial input porth

PR3 TXD {zerial output porty

THTT (sxtemal nterropt 0

Pas TFTT fexternal interupt 15

Rs4 Todtimer 0 extermal inpath

Pasg T (tmer $external input)

R3.g VT {sxtamal data memory wite strobe)

Pay R tectsrnal data mEmary rsad strole)

RST
Fasetinput. A Figh on this pin for twe mackine cyeles while
the oscillator i running ressts the devics,

5%

Address Lateh Enalble is an cutput pulse for latehing the
low byte of the aciiress during accessés to extemal mam-
ory. This pi o the program pulss input FROG) during
Flash pragramming.

In nermal operation, ALE is emittzd at a constant rate of 148
the cacillator frequency and may be used for axtemal

AMEL 2



177

mw

tning or chocking purposes. Mots, howsver, that ore ALE
pulse js skipped during sach accsss to sxtarnal data
My

It desired, ALE opsration can be disab ledd by setting Bit & of
SFR location BEH. With the Lit set, ALE is ac M«unw ilur-
g a MOYVX or MOVC instruction. Othervise, the fin is
waakly pulled high. Setting the ALE-disable bit has ne
sffect if the micr crittoller s in extamal exacution mads,

PSEN
Fragram &lore Enalile is the read strabs 1o extemal pre-
gremomsmony.

C‘s"h?‘n Xh;‘ .
z;;dm memory,

'am are skippe::l fduring
tamal data mamory,

ERwPP

External Access Enalile, EA must be strapped to GND in

arder o enable the device to fateh cods from sxternal [~

dram memory locations starting at 0000H up to o FFFFH.

Nots, howsver, that if fock bit 1 s programmed, EA will ba

intarnally latched on reset,

EA should he strappad 1o Yep for intemal program
uEcutions,
This piyalso r

ade (Vppl during Flas

Programming s salected,

XTALY
Irputda the irverting cscillator amplifier and input & the
intermal cock operating cirsuit,

XTAL2
Cutput from the ireserting oscillator amplifisr,

W

ecsives he 1240
It por

ot programming snable solt-
caramming whan 12-volt

Table 1. ATEGCEZ SFR Map and Resst Vallss
oFeH OFEH
aFOH 8 OF7H
0000000

CEgH OEFH

I ACC -

UEOH | Gogpooda oG

oD8H aDFH
5 PV

L Shadtd

ocen | TZCON T2MOD RGAPL | RCAPZH L2 THz e
T 00000000 { - X000CXX00 | 00000m0 | canocoos | 00000060 | - 8000006 &

GooH Go7H

obieH e OBFH

v XX000000

& Pa

OBOH | yypyaim 0B7H

- E ,

OAeH XOO0000 BAFH

o P2 y

PAOH i YAEH
i SCON SEUF

SH L aeaoooos | X000000K OFH

Py

il IEPPRV Wi
oy | TCON THOD TLo T THG THY -
: 0000000 | COCO00O0 | COMCOCOD | 0OCODODO | 00GOCODO | 600000co

aoH Fo SF DRL DRH POON o
"R i W | ooo0o0es | cooooano oxoxooen | &

4 AT89C52 e
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Special Function Registers

A map of the on-chip mamory arza called the Spedial Fune-
tien Radister (SFF) space is shown in Talils 1

Miste that not all of the addresses ar acey &, and unog-
Supied addresses may nat be implemenitad on the chip
Read accesses to these addresses will in Jensral retum
random data, and write accesses will have an indetermi-
nats effect,

User softwars should not wiits 15 to these unlisted Joca-
tions, sincs they may be used in futurs produets to invokes

(]

Table 2. T2CON - TimerCounter 2 Contes Regists

new features. In that case. the reset or inactive values of
the new bits will always be 0,

Timer 2 Registers Control arl status bits are containsd in
registers T2CON (shown in Tabls 25 and T2h00 (shown in
Table 4y for Timer 2. The reqister pair (RCAFZH, RCAPZL)
are the Capture/Reload registers for Timer 2 in 16t cap-
ture mods or 18bit auto-raload made,

Interrupt Registers The iclividual interrupt enable Lits are
inthe IE register. Two priorities can be sat for sach of the
sicintarrupt sources in the |p redister.r

T2CON Address = 0C8H

Bit Adchessalds

Rssat Value = 0000 00008

Bit EXF2 RGLK TCLK

EXEN2 TR2 CTE CRELZ

4 8 5 4

3 2 1 0

Symbul Function

)
RCLK =« 1 ar TCLIC = 1.

Timer 2 oveiflow flag setbya Timer 2 cvsrlae aned must b clearsd by seltears, TE2 will not be set when sither

EXF2
EXENZ &

(DCEN = 1),

Tirner 2 extemal flag sst when sther a eapture or reloacl is caused by anegative tansition on T2EX and
1o When Timer 2 inferupt is snablec], EXF2 « 1 will sause the CRU o vector to the Timer 2 iote gt
rauting, EXF2 must be elearsd by eoftware, EXF2 doss not cause an interrupt in upidovn eounter mecls

RCLK

Reosive clock enable, When sat, muses the serial port o use Timer 2 everflow pulses for its mesive ok in serial
porthdodes 1and 3 RCLK = 0 causes Timer 1 avarllow 1o be vse for the recsive dodk.

TCLK
port Kodes

Transmit clack enable. When sel, causes the serial port to use Timer 2 oveilow pulses for its tansmit elock in seral
Tand 3 TCLK = G causas Timer 1 avarows to be used far e transmit clock.

EXEN2

Timer 2 exdernal enable. When set, allows a sapture or relead ta dcour as a result of a negaties ransition on T2EX
if Timar 2is not being used to olook the serial pott, EXEME = 0 causes Timer 2 1o ignare events at T2EX,

StartiStap condel for Timesr 2. TR? « 1 starts the tirner,

s,

Timer or counter selectfor Timer 2, T8 = 0 for fmer function, GTE = 1 for extemal swent sounter {falling dgs

reBalad selact, CPILS & cause
= O causes aulomtio re

i
¢ imer 2 everflows cin
= 1. When sither RCLK ar TOWK = 1, this Fit is ignoted anc the timer is foresc! to autoreload an Timer 2 overflow,

SO on nedaties transitions ol T2EKH EXENS =
e transitions ocour at TREX wh

Data Memory

The AT&S implements 256 bytes of c-chip RAM, The
Upper 128 bytes ocoupy a paraliel address space to the
Special Function Registers. That means the upper 124
bites have the same addresses as the SFR space but ars
physically separate from SFR apace.

Wherian instrustion acessses an intamal lozation above
address TFH, the addraas made used in the instruction

specifiss whether the CPU accesses the Ui 128 Iiytss
of RAM or the SFR space. Instructions that use dirsct
ackiressing access SFR space,

For exampls, the following diract addressing instruction
ascesses the SFR atlocation GATH (which is P2

M GA0H, #daca

“r
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WW

atructions that use indireat addressing avcess the upper
yles of RAK. For exampls, the follow ng indirsct

s8N Instruction, whers RO containg OAGH, accesss

the data lnte at address CAOH. rather than P2 (whos

address is GADH,

Mote that stack operations ars sxamples of indirect

arldrassing. so the uppar 128 bytes of data BAM are avail-

able as stack

3

4,

fi i3

5% ey
MUY e,

¥

Timer 0 and 1

Timer G and Timer 1 i the AT
as Timsr O and Timer 1 in the ATS

operats the sams way

Timer 2

Timer 2is a 18-bit TimerCounter that can ofsslateas sither
atimer or an svent gounter. The tepe of gperation is
o by it /T2 i the SFR T2CON shown in Table 2

> has thres operating mio capturs, auto-reloagd
/ » ) nerater. The
s shovnin Table 3.
15, TH2 and TLZ, Inths
Timer function, the TL2 régistsr is inore mantad sy Iy
machine cyale. Since a machine eycle consists of 19 osell-
lator perinds, the count rate iz 1112 of the sscillator
hegus

Table 3. Timer & Operating Modes
RCLKTCLK | CPRIZ | TR2
i ¢ 1
0 1 1

MODE
16-bit Auto-refoad
16-bit Capture

Baud Rats Generator
X X ] {Qfh

incrementad in
poreding wxts

I the Counter function, the rEifiater is
TBELOISE 1o & 100 transition at its ¢o

Input i, T2, o this function, the external input is sampled
during S5F2 of evary machine sycle. Wher the samples
show a high in one ¢yelz and a low in the next cycle, the
countis ncremerted. The new count valus appsars inthe
redister during S3F1 of the cycls tollowing the one in which
the transition was datected. Since two machine oycles (24
oscillator periodss ars reguired to recognize a 1-to-0 transi-
tion, the maximum count rate is 1/24 of the aseillator
frequency. To ensurs that a given leval is sampled at Jsast
once befor it changss, the level should be hald for at least
ohg full maching cyels

Capture Mode

In the capture mode, two options are salactad by bit
EXENZ in TZOON. (FEXENZ = 0, Timer 2 s a 16-bit imer
o counter which upon overflow sets bit TF2 in T2COM.
This bitean then bes used te gensrate an interrupt, i
EXENM2 =1, Timer2 padoms the sams operation, but a 1-
to-d transition at extemnal input T2EX also causes 1 our
rent vadue in THZ and TLE to be captured into F2H and
ROAF2L, respectively. In addition, the transition at T2EX
causes DIt EXFZ In T2C0ON o e set. The EXF2 bit, like
TFa can generats an intsrrupt, The capturs mods is ilus-
tratedin Figurs 1.

Auto-reload (Up or Down Counter)

Timer Z can be programmead to count up or dovn whien
configured in its 15-bit aute-rsload mods. This featurs is
invoked by the DUEN {Doavn Counter Enabiz; bit locatsd in
e SFR TAMOD (see Tablz 45 Uponreset the DOEN it
i& 28t 1o 0 50 that timer 2 will default to count U When
DUEN Is set, Timer 2 can comt Up o dowen, depending on
the valuz of the TZEX pin.
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e e A [ 89050

Figure 1. Timerin Capturs bode

T2 PN CAPTURE
TRANSITION
CETECTCR

RCAPZH

RCAP2L

TIMER 2
HTERFJPT

T2EX PIN [——n T Cﬂrn

| " controL
EXEN2

Figure 2 shows Timer 2 automatically aunting up whan
DCEN = 0. In this modle, twe options are salestad by bit
EXEMZ in TZOOMN. I EXENZ = O Tiner 2 counts upto
OFFFFH and then sets the TF2 bit upon aveiflow, The
overflow also causes he timer rgisters 1o be reloaded with
the 18-bit value in RCAPZH and RCAPLL. The values in
Timer in Capturz ModaRCAF2H and BCAF2L ars preset
by software, If EXENZ = 1. a 160t reload can be tiggersd
gither by an ovarflow or by a 1-te-0 transitian at axtzmal
Input TZEX. This transition also sets the EXF2 bit, Both the
TF2 and EXF2 hits san gensrate an intarrapt if epalded.

Setling the DOEN Lt enabies Timsrs toogount U or o,

as shown in Figuiz Soin this made. the T2E X pin sontrala

the direction of the cotmt. A logic 1 at TEEX makes Timer 2
count up. The timer will cvertlow at GFFFFH and sat the
TFZ Ll This overflow alse causes the 16-bit valus in
ROAPZH and RCAFEL to 1@ reloadsd inte the timer Jfis-
ters, TH2 and TL2, respectivaly,

Aladic O at TZEX makes Times 2 count dovean. The timer
underfiows when TH2 and TLZ 2qual the values stored in
RCAFZH and RCAPZL, The urderfiow sets the TE2 bit and
Zauses OFFFFH to be reloadad into the timer ragisters.
The EXF2 bit taggles whenaver Timer 2 ovarflows or
undetfiows and can bs used as a 17t bit of resalution. In
this operating mode, EXF2 does not flag an intzupt,
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AlIE] =
Figure 2. Timer 2 Auto Reload Mods iDCEN =0
—V(Em

QEC  freei 312

| conrraL

_ TR
(ST «
D**‘——‘*—j it RELOAD

OVERFLOW

: 4
5 TIMER 2
dikics INTERFJPT
RCAP2H | ROAPRL
# ¥ TF2
TREMSITION
GETECTCR
Teex P [——f X of;’é ‘ ¥ EXR2
| conrrot
EXEMZ
Table 4. T20DD ~ Thner 2 Mode Contral Registar
T2CD Acldress = 0CaH Ressat Value = XXX XX0oR
Mot Bit Addressalle
- - - - - - Ta0E DCEN
Bit 7 & 5 4 3 2 i Q
Symbol Fupetion
- Flatimplementsd, raserved for futues
Tok Timar 2 Cutput Enalls bit.
DCEN Yhen set, this Lit allows Timer 2 o be configurestas an updown ostnter,

AT89C52 m——



182

Figure 3. Timer 2 Auto Reload Mods (DCEN = 1;

AT89C52

(DOWKN COUNTING RELOAD VaLUE) TOGGLE

OFFH

OFFH

>§: M EXF2

0% W 12 i OVERFLOW
CiT2 = 0
2 2 |—s it
«-0’1 O TH2 T2 | TF2
[ conroL l
5 TR?
G2 =4 TIMER £
INTERRUPT
T2 PN
RCARZH | RCAPEL #
COUNT
(0P GOUNTING RELOAD YaLUE) E"EEPCT*ON
G=DOWN

Figure 4. Timer 2 in Baud Rats Gensratar idode

I—— MOTE: OSC, FREQ. 1S DIVIDED BY 2, NOT 12

O5C  w &2 =
IC!‘TZ ]
34

CONTROL A

]‘t - L

?\
-
e 4
o
et
o
B2

O

T2EX PIM

TIAER 1 OYERFLCW

RCAPZH| RUAR2L

EXF2

E =
T2 PIN
TRANSITION
DETECTOR
T2EX PIN[ b % ofo
]
| conrRoL
EXEN2

AMmEL

e SO0
1‘; o
7 R
e BGLK Ay
i CLOCK
18 S
1 o
‘——- o
e T T
GLOGCK
e L e
THER 2
INTERRUPT
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Octal D-type transparent latch; 3-state
e e e T S e

FEATURES

o Inpuls and outputs on apposits
siddes of package allowing easy
interface with MICKPOESS0rs
Lseful as input or output port for
minropocassoramicotomputers
S-stale non-nverting outpuls for
s arfented applications
Commaon Z-state output enabils
input

Funclionally identical to the
a3y

s Clput capability: bus driver

»*

-

-

.

o e category; MSI

QUICK REFERENCE DATA
GMD =0V Tagn = 2600 el = 608

GENERAL DESCRIPTION

The TAHCHCTETS ars high-spesd
Sl-gate CRMOS devices and are pin
oompatitls with low power Schollky
TTL ALSTTLY. They are specified in
oomplancs sl JEDEC standand no,
TA.

The THCHCTETS are oolal D-type
transparsnt falches featuring
sapatate Ddype puts for each ateh
and d-slate oulpts for bus orsnted
applications.
Adateh enable
Gl snatle (
ool lalohes.

(LE input and an
Finput are cammon

The 572" consists of gight D-lvpa
transparent Iatches with 3-state hus
oulputs, When LE s HIGH. data at

Product specitication

74HC/HCT573

the Dy inpuls enter the latehes, i his
condition te latehes are ansparant,
i alateh oulput will change state
@ach ime its corresponding D-nput
chaniss.

WhanlE s LOWthe lalobes stora the
information that was present at the
Ceinputs a set-up lime praceding the
HIGH-to-LOW fransition of LE,

When O is LOW, e contents of the
& Iatehis are avallable of the oulputs.
Whan TE is HIGH, the outputs go to
the highrimpedance OFF-slate.
Opamtion of the TF input doas not
altect the state of the latches,

Tha (673 is funclionally dentical o
the 663" and 373" but the 563" has
inverled outpuls and tha 373 has a
diffarant plnarrangamant.

TYPICAL

SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
lpes oy propagation delay Gy e s ph Yeg= 5
Dy tir @y 14 17 ns
LE 1o Qy 15 15 ns
) input capacitance ) ¥ 35 B
Cpp posver dissipation capacitancs perlateh | noles 1and 2 26 @95 1
Notes

1 Cppls used lo determing the dynamic power dissipation (Pp in p'&i
p[} k2 ‘::pc, < (""ICCQ by f; ") ’CL % ?';CCZ ¥ 1{,3'&’1‘1‘3‘!‘&:

fi = inpul fraquency in Mz = oulpal requeney in MHz

0L * Yioe? « o = sum of oulputs

Gy = output foad capacitance in pF Vee s supply voltage in W
2 For MG the condilion is V) = GHND o Yee! for HET the oondition i€ V) = GO O Yee - 1.6V

ORDERING INFORMATICN

o N P e R R Y Tt T,
Sae “TRHEFCTIHOUWHOMOS Loge ]

Dinamber 194G

o8 e sn casy BenBiarrey @ io ey
Paokage inforinaton”.

na
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Product specification

Octal D-type transparent latch; 3-state

TAHC/HCTS73

PIN DESCRIPTION

PINNO,

SYMBOL

NAME AND FUNCTION

234567588
1

1
10

19,18, 17,16, 16,14, 12,12
20

Oplo Dy
LE
GND
olo Gy

Yeg

data inputs

graund (04

lateh enabls input (active HIGH)
S-state output snable input {active LOVE

Jslate lateh cutpuls
positive supply voltage

a(r] Y LEQ’%

S 5] vy
LRER :E} By
by {3 1] 0y
o3 {1 ] 9
o | Pl
o5 7] 14 9y
b [&] 2] %
by {5 17] Oy
ang i i e
IO

Figt Pin configuration.

it

POy Bybers
Iy g e 18
4ty PSR
Lned By 13y fe 18
uwg’% g b 1l
Feelly Qg o 14
&ty oy e 33
Fly  Gyten
€
?! rgarens

Figne Logic symbol.

Lasden
.

] -
Lodw b Vi
2.0 L2
o L2
. -3
L
B 12
£ Ludd

1{;!:“

Flg. 2 1EC logic symbol,

Dscsmber a6

i
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Philips Semiconductors Froduet specificalion

Octal D-type transparent latch; 3-state 7T4HC/HCT573

FUNCTION TABLE
OPERATING INPUTS — \NTERNAL | QUTPUTS
WMGDES TE| LE | Dy |LATCHES Qg to Qs
anable and read Ll H L L L
| A u %E” i“«“w;ll;\“pt&r : LbH T H H H
AN . 01 (ransparent mocls)
49 - " RS A1 latoh and read L1 L | L L
2L L o e gesman it renister P | N H H
ot R s N o Sty v latch register and H TS N L Z
Ioe = = s disable cutpuls H] LMW H Z
Ay n tyiye B
] v e
$1{i8
e = T 1. M= HIGH voltage leval
, P HIGH voltage leval one set-up ime prior to the HIGHtoLOW
ol LE transition
L= LOW vollage layvel
o LOW soltage teval ang sat=up ime prior to the HIGH-o-LOW
LE transition
L= High impedance OFFstote
Figd Fonetional diagram.
By Ly oy by 24 Oy E Dy
A i
‘L‘*L & oy B Gy DS b A& fo I < 1 P+ § L @ @ I £ G by
LATEH LATLH LATEH LATEH LATOH LHICH LANH LATH
¥ 3 ¥ 4 & 4 § 8
i i i ik i z!z i i
AN |
w {>n |

2o
TR=ET YT

o & a
L 1 * EE2 22 31

Flo. & Logic diagram.,

Dsnamber 1990 4



186

MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

4-Bit Transparent
Latch/4-to-16 Line Decoder

The MC14514B and MC14515B ars two output options of a 4 to 18 line
decoder with latchad inputs. The MC14514B (output active high option)
: : output, whereas the MC14515B {cutput
active low option} presents a logical “0” at the selacted cutput. The latches
are R=8 type flip-flops which hold the lastinput data presented prior to the
strobe transition from “17 to "0”. These high and low options of a 4=bit latch/4
to 16 ling decoder are constructed with N=channal and P=channel
enhancement mode devices in a single monolithic structure. The latches are
R-5 type flip-fleps and datais admitted upon a signal incident at the strobe
input, decoded, and presented at the cutput.
ntary cireuits findt primary use in deceding applicaticns
pation and/or high noise immunity is desired.

where low power ¢
»  Supply Voltage Range = 3.6 Vde to 18 Vdc

sapable of Driving Two Low—power TTL Loads or One Low—power
Schottky TTL Load Over the Raled Temperature Range

.

MC14514B
MC14515B

L SUFFIX
CERAMIC
CASE 623

P SUFFIX
PLASTIC
CASE 709

DW SUFFIX
S0IC
CASE 751E

ORDERING INFORMATION

IMC14XXKBCP Plastic
MAXIMUM RATINGS* {Voltages Fefarenced lo Vgg) MCA4XXXBCL Ceramic
- MG 14X XXBOW SOIC
Symbol Parameter Value Unit = T
—x - . Ta = - 55710 125°C for all packages.
Voo DC Supply Voltage —0.5t0 + 18.0 v
Vin. Vout [ lnput or Output Voltage (DC or Transieaty | 0.5teVpp +0.5 v
lin. togt | laput or Qutput Current (CC or Transient), +10 mA
per RPin
Pp Power Dissipation, per Packaget 500 mw
Tsty Storage Temperature - 6510 + 150 G
TL Lead Temperature {3-Second Soldering) 260 e

* Maximum Ratings are those valugs beyond which damags to the device may ocour,
tTempearature Derating:

Plastic “P and D/DW" Pack
Ceramic "L Packages: =1

—7.0mM*C From 65°C To 125°C
* From 100°C To 125°C

T

BLOCK DIAGRAM W) %
st l—o#
= N 24 so Ml ox
Vg = PIN 12 53 on
DATA 1 o—2 A _‘—O 4ECT
5 B 3——058 ]
AT ~ 3 vi ABCD
DATAZ O RansparenT [ 4 Mg R 0 ABCD
peras o—2l  LaToH || pECODER S SC-ORBED
56 I 2BTD
DATAY o—= o S10 —o‘lj_‘ ABCD
A
sTRoeE o——1 E
s HE gzrCD
st Heigapcr
INHEIT 0—=2 |
REV 3
1/94

DECODE TRUTH TABLE (Stbe = 13*

Data Inputs

Selected Cutput

MC14514 = Logic “1"
Inhibit | D | C | B| A MC14515 = Laogic “0”
0 0 Y] 1] 0 80
0 0 a ] 1 s1
0 a 1] 1 o s2
1] a a 1 1 53
0 a 1 a o) 54
0 0 1) 0 1 S5
0 a 1 1 0 56
Q 0 1 1 1
0 1 a (s} (1
0 1 Q 0 1
0 1 1} 1 4
[} 1 0 1 1
0 1 q 0 i 512
a 1 1 1] 1 $13
0 1 1 1 g 514
0 1 1 1 1 515
1 X X | X | X | AllQutputs = 0, MC14514
All Cutputs = 1, MIC14515

X =Don't Care

*Strobe

. Datais latehed

& Kotorola, Ine. 1965

@ MOTOROLA
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ELECTRICAL CHARACTERISTICS (Voltages Referenced o Vgs)

U pF oreall autputs, ail
buflers switching)

Voo ~ 55¢C 5°C 125°C
Characteristic Symbol | Vde Min Max Min Typ # Max Min Max Unit
Cutput Voltags ‘U Level VoL 5.0 — 0.5 - 0 .05 — 0.05 Vde
Yin = ¥ppor 10 — 0.08 s 0 005 — 0.06
18 e 0.05 — 0 0.05 — 0.05
level | Vou 5.0 495 — 4.85 50 — 495 — Ve
Vin =0 or vVpp 10 9.95 — 9.95 10 — 985 —_
15 14.98 — 14.98 15 — 14.95 o
Input Yoltage 0" Level Vi Ve
(Vo =48 or 0.8 Vdoy 50 18 - 1.5 — 1.5
Vo = 9.0 or 1.0 Vdey 10 - 30 — 30 - 30
Mo = 138 0r 18 Vdey 15 - 40 - 40 = a0
1" Level Vi v
5.0 35 — 3.6 — 3.5 —
16 7.0 e 7.0 o 7.0 o
1% 1 — ikl - 11 —
loH made
Source 50 - 1.2 - - 1.0 - 1 Py N ~07 —
50 ~ Q.25 - -0.2 - .36 o ~ 13,14 —
10 (.82 - -0 - 09 - - 0.35 -
15 =18 — ~ 15 =35 —_ =11 —
Sink oL 50 (.64 e .51 (.88 — G.36 — made
10 18 e 13 225 e 08 e
15 21 — 24 &8 — 24 e
lin 15 — £01 — | £000061 | £0.1 —_ £10 | uAde
Cin b~ i 2\ & §.0 750 - 2 pF
Cuilescernt Current g 50 % 50 -3 Q.0GE 8.0 et 150 udde
{Par Packags) 10 — 10 — 0.010 10 — 300
i e 20 e 0.015 20 — 600
Total Supply Current™ ¢ 1L 50 IT =135 uAKHz} £+ Ipp udde
(Dynamic plus Quisscent, 10 IT = @70uAKHZ} T+ Ipp
Par Pagkags) 18 1T ={4.05 uAKHZY F+ 1D

#Data labelled "Typ™is not o be used for desian purposes butis intendad as an indication of the 125 patential performance.

“The formulas given are for the typical characteristics oaly at 25°C

To calculats total supply currant alivads ather than 50 pF:

(G = (50 pF) + (G =503 Wik

where: Iy is in pA (per package), G| in pRY = (Vop ~ Vesiin volls, fin kHz is input frequanay, and k= 0.002.

This device contains protection circuitry to guard against damage due to high static voltagas or electric fields. However,
precautions must be taken to avoid applications of any voltage higher than maximum rated voltages to this high-impedarice
circuit. For proper operation, Vi and Vot should be constrained to the range Vg < (Vi of Vout) < VoD-

Unused inputs mustalways be tied o an appropriate logic voltage level {e.g., either Vgg or Vpp): Unused outputs must

be left open.
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20D
In _|_. G601 uF
B S0 IL‘:EMHC
uFo L
24 s .
20ns
FPULSE K 5 VR
- 0— b1 50 L]
GENERATOR ¢
Ei I(ZL vs
D4 | =
—0— STRUEE
INHIBIT 515
= ler
-1 F _T_ L
Figure 2. Dynamic Power Dissipation Test Circuit and Waveform
“or
I O~-0—0—{STROB! X
7, STROBE o —0 OUTPLT S0
51 —o CUTRUT 51 { L
—Oo—o—| INHIBIT 2 ~ L0 )
o LL:|: 4
o ' el 7L I i
PROGRENMKIABLE Ay )~ i o NPT N o
PLULSE
GENERATOR (= O 2r o ) 10 I
—O0
—| 0 l OUTPUT
o+—0—o— [
—0
TR 518 I 515
——— L OUTPUT 513 T 2
—0 ”
% V98 I WL
Figure 3. Switching Time Test Circuit and Waveforms
PIN ASSIGNMENT
ST 1® 24.1'Von
oz 25 [1-INH
0203 204
ST 4 2003
56 [ % 20 []'s16
IR 19 0 811
s40 7 BRI
s3] 8 17 [ 84
NI 18 ] 514
S20 10 15 ] 515
sogn 14 ] 812
Vsg (] 12 13 ] 513
MC14514B MC14515B MOTOROLA CMOS LOGIC DATA

388



sz 3amsfnmn
szoufnu
@ = 9
HreuAnuInDUAY
szmeriioring 315w

= 7 a s 09/}
UsgmaiiotnsImanauge

USyaa3

a d
AN

189

sz iagua

wwilszys NiNY

21 AUANIUT WA, 2523

10/10 ﬁ'mwuamm AUANUOIULAY

FJOWLﬂ@‘H"IL‘d]fE]ﬂ I IANUIAITAIN 44170

T5938U TN UMD IA

T35 1 UNUDaAY
INVIUNANANEINTATY
MBIAUNALANKIAITATY
ANIFIAINTTU INTANUIAY
AAINAFANEAAT IAINTTH
ANYATMAATQAAINNTTI A9,

o —

Y
MU e Nl

Q



A =
ilsziamsann
Uszoudnm
o = Y
UFeUANHINDUAY
Jszmatisinsdaaw

9
Ysgmaionsamandugs

USayang

a J
ANNIU

190

sz Iague

UNaoE 550 T1lait

23 1Ay W.f. 2525

106/14 113 5 s 1duda dunouisazys

Tandarai 20150

Tresouhug ns
159501119039
Iaumatindany
IaumaLada
A1971313INTIN NI ANUIAY
NIAIWINTAART IAINTT
ABZATNANSYATNNTTU A0,

o w 1

MINTEMTINYNNA YA



Qr =4
sz Iamsan
lszoufnm
@ =y Y
UseuAnyINDUAY
Ysemeatieing1aaw

Y

Uszmatoling WG

ETRER

a d
ANNIU

191

Uszindua

sedunwas

a J
UIONBY

26 WUINY W.A. 2524
49 ¥i3j 7 TunUosAnTiey Muaniia

HUNDUINU DY FIN IAVDULAY 40230

T5eFeuhunued Intiod

T5ai5 8197 0N
MPIAUNAUAVOULUAY
INGUNAUAVO LN
A1VIF1IAINTTN INTANUIAY
AMAINATANAATIAINTIN
ANYATNENTOATINATIN A,

4

A | A a Y
wanse lWAegnaus1 ausudoninalyld

2

usaonnozdu1d



sz Iamsanyn
Uszaudnu
@ =® 9
UHUUANHINDOUANY
seniAtieng AW

Y
UszmertioingImawdiug

UTanas

192

sz IRguag

WBANNSY AN
22 WNIIAY WAL 2523
T 9 Y o @
62 %3] 3 UINUBUYIN fuaden

suno lnguiide Taniauriansniy 44140

Tsafeushu Tunanysel
Tsai5euTuIaen
MODUNANANUITITAY
NEAUNAL AN AT
A1U113IAINTTN INTANUIAY
NIAIFINTANTAT I INTT

o
ANEATMANTYATIHATIN DA,





