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ABSTRACT

This thesis proposed the method is design and character formation by LED. Find the theory is

using dc motor work jointly receiver data circuit use by microcontroller MCS-51 control LED

given work to program.

Ideal project from old project can development given make character use by RAM on beard

controller keep data, it can write or delete character. You can see at LCD, it will make maximum

character is 10 character per one transfer data after show display by LED . The project is using

advantage and applies in advertisement , entertainment business and information etc.

Hope your will develop the project is a excellent.
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DC — Motor Control Board and Power Supply
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1

;¥ PROGARM ‘RECEIVE DATA *
;" HARD WARE  :CP-8252V.2 =
¥ SOFT WARE :PEDA & PRATYA *
;* DESCRIPTION :RECEIVE DATA AND SHOW ON LED *

ok ok o ok vk o ok ok ke e ok ook ke ok ok ok o ok ok ok ok ok o o ok ok ok ok sk ke i ok sk ok ok ok ok ok o ok ok ok ok ok ok ok e ke ok ok e ol e ok
"

ORG  0000H
RAM EQU  0000H
PORTA EQU  B8000H
PORTB EQU  8001H
CONT EQU  8003H

CALL DELAY
CALL CLR_DATA
JMP START ; go to start program

KA RAARAAAARI KK AR AA KA R KRR IR A AR AR K ARKARR AR AR AR R Ak K
]

b INTERRUPT VECTOR 3

« e ke ok ok ok v ke o ok ok e e ok s ke sk e ek ek kb kb ko R kR R Rk
§ p

ORG 0023H .interrupt vector

CALL INT_SER ;go to interrupt

o T ok ok ok ok ok ok o v vk ok sk sk ok o ke ok ke ke ok ok ok ok ke sk e ok ok ok ke ok ok ke ke ke ok ok R A ok ok ok ok

© SET RS232 INTERRUPT AND CRT_PORT *

AEEEEE A A AR A A A AR AR AR AR A IR A A A AR A A I AR AR AR ARk hdrk
[

ORG 0040H

START:
MOV PCON,#00H
MOV TMOD,#22H



MOV TH1#0FBH
SETB  TCON.6 ;TR1=1 RUN_TIMERT
MOV  SCON#050H ;MODE1 REN=1T1=1 RI=0
MOV IE#90H
* LED SHOW B
MOV A #89H
MOV DPTR#CONT
MOVX ~ @DPTRA
CALL ~ DELAY
CHECK:
JB P1.0,CHECK
CALL  DELAY
LED: MOV R1.#100
MOV  DPTR#RAM
LOOP_A:
MOVX A@DPTR
INC  DPTR
PUSH DPH
PUSH DPL
CPL A
MOV  DPTR#PORTA
MOVX @DPTRA
POP  DPL
POP  DPH
MOVX A@DPTR
INC DPTR
PUSH  DPH



PUSH DPL
CPL A
MOV  DPTR#PORTB
MOVX @DPTR.A

POP  DPL
POP  DPH
CALL DELAY2

DJNZ  R1,LOOP_A

JMP CHECK

Bt e e e T
’

f CLEAR DATA IN RAM y

B L T T T s
'

CLR_DATA:
MOV R2,#255 ; CLEAR DATA 255 ADDS.
MOV A #00H ’
MOV DPTR#RAM

CLR_RAM:

MOVX @DPTR,A
INC DPTR
DJNZ R2,CLR_RAM
RET

AR EA KA EAAAAA KA AR AAARA A A AR AR Ak kA A kA k kA hkdkk
'

i SUB DELAY &

3 e e e e o e e e o e e ok o ke e ek e A A ke ok ke ke ek Rk ek ko
1

DELAY1:
PUSH 07H
PUSH 06H
MOV  R7#O0FFH
DEL2: MOV  R6.#0FFH



DEL1:

DELAY2:

DEL4:
DELS3:

DELAY:

A3:
Al:
A2:

RET

RET

RET

DINZ
DINZ
POP
POP

PUSH
PUSH
MOV
MOV
DINZ
DJINZ
POP
POP

PUSH
PUSH
PUSH
MOV
MOV
MOV
DJNZ
DJINZ
DJINZ
POP
POP
POP

R6, DEL1
R7, DEL2
06H
07H

07H

06H
R7.#150
R6,#04
R6,DEL3
R7 DEL4
06H

07H

07H
06H
05H
R7 #07H
R6,#01H
R5,#05H
R5 A2
R6,A1
R7,A2
05H
06H
07H



o ek s v e e e ke e she e sk she ke sk s ke e ke sk ok e ol e ke ke i sk e e vl ke vl ok e ke ool ke o ook e e e ok ok e ok o o ek
1

i INTERRUPT VECTOR *

o Y e ke o vk ke e e e vk ke vk e e ke s ke e o sk sk ol o e she vl ke vk e sk sk ke ke ol e ke ke ke ke ke ok ke ke o ke ke o ok e e ok e ok

INT_SER:
CALL
PUSH
PUSH
PUSH
CLR

MOV
MOV
INN:

JNB

CLR

MOV
MOVX

INC

DINZ

SETB

POP

POP

POP

RET

END

CLR_DATA
ACC

DPH

DPL

IE.4

DPTR,#RAM

R5,#200 ;set span of all character

SCON.0,$
SCON.O
A SBUF
@DPTR,A
DPTR
R5,INN
IE.4

DPL

DPH

ACC
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¥

;© PROGARM :SEND DATA 2
7 HARD WARE  :CP-8252 V.2 *
;¥ SOFTWARE  :PEDA & PRATYA *
;¥ DESCRIPTION : SEND DATA FROM KEY AND SHOW ON LCD *

B L R 3
¥

ORG  0000H

JMP MAIN
CONT EQU  8003H
PORTA EQU  8000H
PORTB EQU  8001H
PORTC EQU  8002H

COUNT EQU  40H

RAM EQU  0000H

RS EGllsey 40

RW EQLH P T4

P B Pi.2

MAIN: LCALL DELAY

> SET SERIAL PORT j

« ok v ok ok e ke e ek sk ok ok ke e ok ok ok ke e e o ok e ke e ok ok ke ke ok ke sk ok ok ok ok ok ok ke sk ke e ok ok ok ke o e vk ok
1

MOV  SCON #40H ;SET MODE1,REN=0,SM=0
MOV PCON,#00H ;SET BIT SMOD=0

MOV TMOD #22H ;SET TIME 1 MODE2

MOV  TH1,#0FBH ;BUAD RATE 9600 BIT/S
SETB TR1



o ok ke ok ok sk ok ok o ok e ok ok ok ok ok ke e o o ol ke o ok o e e e ke e ok ok ok ok ok e e ke ke ok ok ok ok e ek

> SETLCD *

SRR Rk ok ok kR A A A bk bk sk ok ok e ok e e ok sk bk kbbb ke ke ko ok kR Rk
'

CLR RS
ClLR RW
CLR E

MOV A#90H ; CONTROL PORT8255
MOV  DPTR#CONT
MOVX @DPTRA

MOV A#38H ;FUNCTION SET LCD
LCALL LCDSET

MOV A#OEH ; ON DISPLAY
LCALL LCDSET

MOV  A#1 ;, CLEAR DISPLAY
LCALL LCDSET s

MOV  A#6 ;INTRY MODE INC.
LCALL LCDSET

CAEREE R A KA A A A AR AR TR R R AR IRk kb ke gk bk kb dedede s b kb sk e
'

N\ START PROGRAM 3

ok * e e o ok ke ek e ok ook ke ok ok o ok e ok ok ke ook ek ok ok ok ok ok

MOV DPTR#TABLE
CALL LOGO

CALL DELAY?2

MOV DPTR#TABLEH
CALL LOGO

CALL DELAY2

MOV DPTR#TABLE2
CALL LOGO

CALL DELAY2

MOV DPTR#TABLE3
CALL LOGO

CALL DELAY?2



START:

CHK:

MOV DPTR,#TABLE3
CALL LOGO
CALL DELAY2

CALL CLR_DATA  ; CLEAR DATA IN RAM
MOV R4,#00H ;FOR ENCODE
MOV R3,#00H ;FOR ENCODE

MOV DPTR,#TABLE4
CALL LOGO
CALL DELAY2

MOV COUNT #00H

JNB = P1.3,CHK

MOV A#1

CALL LCDSET

MOV A#83H ADDRESS 03H
CALL LCDSET

JMP W

CHECK:

QQ:

JNB  P3.2,SUB_DEL
JNB  P1.4,SUB_SEND

JNB  P1.3,CHECK :STROBE
INC COUNT

MOV  A,COUNT

CJNE A #06,QQ

CALL S_ADD

CINE  A#11,WW

JMP  BREAK

MOV DPTR#PORTA

MOVX A,@DPTR

ANL A #TFH

JMP  SUBA



SUB_DEL:
CALL
MOV
CALL
MOV
CALL
IMP

SUB_SEND:
CALL
MOV
CALL
MOV
CALL
CALL
JMP

SUBA

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUBB:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

CLR_DATA
A#1
LCDSET

A #83H
LCDSET
START

SEND

A#1

LCDSET
DPTR#TABLES
LOGO

DELAY?2
START

A#B0H, SUBB
A#41H
LCDWRITE
DELAY

DELAY1
DPTR#DATA_A
ENCODE
CHECK

A#GTH, SUBC
A#42H
LCDWRITE
DELAY

DELAY1
DPTR,#DATA_B
ENCODE
CHECK



SUBC:

SUBD:

SUBE:

SUBF:

CJNE A #62H, SUBD
MOV A#43H

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR#DATA_C
CALL ENCODE

JMP  CHECK

CJNE A #63H, SUBE
MOV A #44H

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV DPTR#DATA_D
CALL ENCODE

JMP  CHECK

CJINE A #64H, SUBF
MOV A #45H

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV DPTR#DATA_E
CALL ENCODE

JMP  CHECK

CJNE A#65H, SUBG
MOV A #46H
LCALL LCDWRITE
LCALL DELAY



SUBG:

SUBH:

SUBI:

LCALL
MOV
CALL
JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

DELAY1

DPTR #DATA_F
ENCODE
CHECK

A #66H, SUBH
A#4ATH
LCDWRITE
DELAY

DELAY1
DPTR#DATA_G
ENCODE
CHECK

A #BTH, SUBI

A #48H
LCDWRITE
DELAY

DELAY1
DPTR#DATA_H
ENCODE
CHECK

A #68H, SUBJ
A #49H
LCDWRITE
DELAY
DELAY1
DPTR#DATA_I
ENCODE
CHECK



SUBJ:

SUBK:

SUBL:

SUBM:

CJNE A #69H, SUBK
MOV A #4AH
LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR,#DATA_J
CALL ENCODE

JMP  CHECK

CINE A #BAH, SUBL
MOV A #4BH

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR,#DATA_K
CALL ENCODE

JMP. CHECK

CJNE A #6BH, SUBM
MOV - A#4CH

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR#DATA_L
CALL ENCODE

JMP  CHECK

CJNE A #6CH, SUBN
MOV A #4DH
LCALL LCDWRITE
LCALL DELAY



SUBN:

SUBO:

SUBP:

LCALL DELAY1

MOV  DPTR#DATA_M
CALL ENCODE

JMP  CHECK

CJNE A#6DH, SUBO
MOV A #4EH
LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV DPTR#DATA_N
CALL = ENCODE
JMP CHECK

CJNE A #6EH, SUBP
MOV A#4FH

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV DPTR#DATA_O
CALL ENCODE

JMP ~ CHECK

CJNE A#6FH, SUBQ
MOV A #50H

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR#DATA_P
CALL ENCODE

JMP  CHECK



SUBQ:
CJNE
MOV

A#70H, SUBR
A#STH

LCALL LCDWRITE

LCALL
LCALL
MOV
CALL
JMP

SUBR:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUBS:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB_BK:
CJNE
MOV

DELAY

DELAY1
DPTR#DATA_Q
ENCODE
CHECK

A#TIH, SUBS
A#52H
LCDWRITE
DELAY

DELAY1
DPTR#DATA_R
ENCODE
CHECK

A#72H, SUB_BK
A#E3H
LCDWRITE
DELAY

DELAY1
DPTR#DATA_S
ENCODE
CHECK

A#73H, SUBT
A #20H

LCALL LCDWRITE

LCALL DELAY

LCALL DELAY1



SUBT:

SUBU:

SUBV:

MOV  DPTR#DATA_BK
CALL ENCODE
JMP  CHECK

CJNE A #40H, SUBU
MOV A#HT

LCALL LCDWRITE
LCALL DELAY
LCALL DELAY1

MOV  DPTR#DATA_T
CALL ENCODE

JMP  CHECK

CJNE A#41H,SUBV
MOV A#'U

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV DPTR#DATA_U
CALL ENCODE

JMP  CHECK

CJINE A #42H,SUBW
MOV A#V

LCALL LCDWRITE
LCALL DELAY
LCALL DELAY1

MOV  DPTR#DATA_V
CALL ENCODE

JMP  CHECK



SUBW:
CJINE A #43H, SUBX
MOV A#W'
LCALL LCDWRITE
LCALL DELAY
LCALL DELAY1
MOV DPTR#DATA_W
CALL ENCODE
JMP  CHECK

SUBX:
CJINE A #44H, SUBY
MOV A#X
LCALL LCDWRITE
LCALL DELAY
LCALL DELAY1
MOV DPTR#DATA_X
CALL ENCODE
JMP  CHECK

SUBY:
CJINE A #45H, SUBZ
MOV A#Y!
LCALL LCDWRITE
LCALL DELAY
LCALL DELAY1
MOV  DPTR#DATA_Y
CALL ENCODE
JMP  CHECK

SUBZ:
CJNE A#46H, SUB1
MOV  A#HZ'
LCALL LCDWRITE
LCALL DELAY
LCALL DELAY1
MOV . DPTR#DATA_Z



SUB1:

SUB2:

SUBS:

CALL
JMP

CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

ENCODE
CHECK

A#4TH, SUB2
A#HT
LCDWRITE
DELAY

DELAY1
DPIR#DATA_1
ENCODE
CHECK

A #48H, SUB3
A#?
LCDWRITE
DELAY

DELAY1

DPTR #DATA_2
ENCODE
CHECK

A#4GH, SUB4
A#3
LCDWRITE
DELAY

DELAY1
DPTR#DATA_3
ENCODE
CHECK



SUB4:

SUBS:

SuUB6:

SUBT:

CJINE A#4AH, SUB5S
MOV A#4'

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR#DATA_4
CALL ENCODE

JMP CHECK

CJINE A #4BH, SUB6
MOV  A#'E'

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR#DATA_S
CALL ENCODE

JMP  CHECK

CJNE A #4CH, SUB7
MOV A#E

LCALL LCDWRITE
LCALL DELAY

LCALL DELAY1

MOV  DPTR#DATA_6
CALL ENCODE

JMP  CHECK

CJNE A#4DH, SUB8
MOV A#T

LCALL LCDWRITE
LCALL DELAY
LCALL DELAY



SUBS8:

SUBS:

SUBO:

MOV
CALL
JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL

JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

DPTR,#DATA_7
ENCODE
CHECK

A #H4EH, SUBS
A#8'
LCDWRITE
DELAY
DELAY1
DPTR#DATA_8
ENCODE
CHECK

A#AFH, SUBO
AHY'
LCDWRITE
DELAY
DELAY1
DPTR#DATA_9
ENCODE
CHECK

A#50H,SUB11
A#O'
LCDWRITE
DELAY
DELAY1
DPTR,#DATA_O
ENCODE
CHECK



SUB11:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL

JMP

SUB1Z:
CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB13:
CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB14:
CJNE
MOV
LCALL
LCALL
LCALL

A#51H, SUB12
A+
LCDWRITE
DELAY

DELAY1

DPTR #DATA_11
ENCODE
CHECK

A#52H, SUB13
A

LCDWRITE
DELAY

DELAY1

DPTR #DATA_12
ENCODE
CHECK

A#20H, SUB14
AR

LCDWRITE
DELAY

DELAY1
DPTR#DATA_13
ENCODE
CHECK

A #21H,SUB15
A#T
LCDWRITE
DELAY
DELAY1



MOV
CALL
~ JMP

SUB15:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB16:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB1T:

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

DPTR #DATA_14
ENCODE
CHECK

A#22H, SUB16
A=
LCDWRITE
DELAY

DELAY1

DPTR #DATA_15
ENCODE
CHECK

AH#23H, SUB17
AT

LCDWRITE
DELAY

DELAY
DPTR,#DATA_16
ENCODE
CHECK

A#24H, SUB18
A#T

LCDWRITE
DELAY

DELAY1

DPTR #DATA_17
ENCODE
CHECK



SUB18:
CJNE
MQV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB19:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB20:

CJINE
MOV
LCALL
LCALL
LCALL

-MOV
CALL
JMP

SUB21:
CJNE
MOV
LCALL
LCALL
LCALL

A#25H, SUB19
A#l

LCDWRITE
DELAY

DELAY1
DPTR#DATA_18
ENCODE
CHECK

A#26H, SUB20
A#7?

LCDWRITE
DELAY

DELAY1
DPTR#DATA_19
ENCODE
CHECK

A#27TH, SUB21
AH'H
LCDWRITE
DELAY

DELAY1

DPTR #DATA_20
ENCODE
CHECK

A #28H, SUB22
A#HE
LCDWRITE
DELAY

DELAY1



MOV
CALL
JMP

SUB22:
CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB23:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB24:
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

DPTR #DATA_21
ENCODE
CHECK

AH#29H, SUB23
A#"
LCDWRITE
DELA+

DELAY1

DPTR #DATA_22
ENCODE
CHECK

A#2AH, SUB24
A# %'
LCDWRITE
DELAY

DELAY1

DPTR #DATA_23
ENCODE
CHECK

A #2BH,SUB25
A
LCDWRITE
DELAY

DELAY1

DPTR #DATA_24
ENCODE
CHECK



SUB25:~
CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB26:
CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

suB27:

CJNE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

SUB28:
CJINE
MOV
LCALL
LCALL
LCALL

A#2CH, SUB26
AR

LCDWRITE
DELAY

DELAY1

DPTR #DATA_25
ENCODE
CHECK

A #2DH, SUB27
A#TFH
LCDWRITE
DELAY

DELAY1

DPTR #DATA_26
ENCODE
CHECK

A#2EH, SUB28
AH#TEH
LCDWRITE
DELAY

DELAY1

DPTR #DATA_27
ENCODE
CHECK

A#2FH,SUB29
A #OFDH
LCDWRITE
DELAY
DELAYA



MOV
CALL
JMP

SUB29:
CJINE
MOV
LCALL
LCALL
LCALL
MOV
CALL
JMP

NN JMP

BREAK:
JNB
JNB
JMP

T JMP

YY: JMP

DPTR #DATA_28
ENCODE
CHECK

A #30H,NN

A#"

LCDWRITE
DELAY

DELAY1

DPTR #DATA_29
ENCODE
CHECK

START

P3.2,TT ;DEL-DATA
P1.4,YY ;SEND _DATA
BREAK

SUB_DEL

SUB_SEND

9k ok e o ke e e ek e sk sk ok ok e ok ok e ok ke ok ok i ek ke e ke ok ok ok ok ok ke sk e ek ok ok ok ek ek ok
'

i LCD LOGO i

KA R AR A A AR A I A AR A AR AR AR AR A A A A A IR AA AR A A A ARk Rk ko k
'

TABLE: DB "*** HELLO*****"

TABLE1: DB "THIS'S CHARACTER"

TABLEZ2: DB "****ROTATE***** "

TABLE3: DB "BY PEDA & PRATYA"

TABLE4: DB "PLEASE TYPE DATA"
TABLES: DB "COMPLET-THANKYOU"



B b bt R Rt s s e e S S e e s et
'

> SUB ADDRESS &

o 3k ok ok ok 5k ke ok ook ok ok e ok ok ok ok ok ok ok e sl ok o ok ok ok e ok o ok ok ok ok e sk ko R kR Rk ke
'

F_ADD: MOV A #80H
CALL LCDSET
RET

S_ADD: MOV A #0COH
CALL LCDSET
RET

PRk deok ok e e de e e *okkk %k e ke e ke sk v vk ke e vk e ke 3 ok o ke e ok ok

W SUB LOGO &

3k ek vk i e o vk ok ok ke sk e ok sk e sk o dke o ok e vk ok sk ok e ok ok ok gk e ok ok ok ke ok ke ok ok vk ok ok o e ok e ke ke o o
'

COUNT1 EQU  41H
LOGO: CALL F_ADD
MOV COUNT1,#8
LOGO1: MOV A #00H
MOVC A@A+DPTR
INC DPTR
CALL  LCDWRITE
DJNZ  COUNT1,LOGO1
CALL S_ADD
MOV~ COUNT1 #8
LOGOZ2: MOV A#00H
-MOVC A@A+DPTR
INC DPTR
CALL LCDWRITE
DJNZ COUNT1,LOGO2
RET



ARHK KA R AR AR AR A AR AR AR AR IR AR AR A A AT A AR A A A AR Aok koo
5 -~

¥ -SUB FUNCTION LCDSET .

Y vk ke e e o ok ok ok ok ok ok ol ke ok ok ok ok sk e ok ok ok ke e ke ke ok e ok ke ok Rk ek ke s e ek kR R e
1

LCDSET: PUSH DPH
PUSH DPL
CLR RS
CLR RW
MOV  DPTR#PORTB
MOVX  @DPTRA
LCALL ENABLE
LCALL DELAY
POREL.
POP  DPH
RET

ook A A kok ek % ok ok ke sk ok ok o ok ok ok ek ek

. SUB FUNCTION LCDWRITE
LCDWRITE: PUSH DPH
PUSH  DPL
SETB RS
CLR RW
MOV~ DPTR#PORTB
MOVX @DPTRA
LCALL ENABLE
LCALL DELAY
POP  DPL
POP  DPH
RET

« e e e s e e ke sk v vk o ke ook ok ok v ok ok o ok e ok ok e ok ke ok ok ok ok e ok ko Stk e ek e ke o ke ok
1

> SUB FUNCTION ENABLE LCD *

B e e e e e e e e e e et
1

ENABLE: PUSH O07H
PUSH 06H



SETB E
MOV  R7.#10
- E11: MOV R6,#20
E22: DINZ R6,E22

DJNZ R7,E11
CLR E
POP  06H
POP 0O7TH
RET
W SUB CLEAR DATA IN RAM x

3k 2k ke e ke e sk ke sk ok ok ok ok ok ok ok ek ok ok ok ook ok ok K ke ok ok ok sk o ok o ok ok ok ke e o
'

CLR_DATA: PUSH DPH
ElUSH PORL
PUSH 00OH
PUSH ACC
MOV A #00H
MOV RO.#0
MOV DPTR#RAM
CC: MOVX @DPTR,A
INC DPTR
INC RO
CJNE RO0#255,CC ;300 ALL ADDRESS IN RAM
PGR "=ACC
POP  0OH
POP DPL
POP DPH
RET



e e o ke o e e ke e ke ke ke ok ok ol e o ok ok ke ok ok ok o ok e ok ke o e e ok ok ok ok sk ok e o ok sk e e o ok vk ke ok

g ENCODE DATA *

adkd Ak Ak kR AR K kAR Ik AR AR AR AR AR Rk hhdkkk hdek ke hkkk
'

ENCODE: MOV  R1#0
00: MOV  AR1
MOVC A@A+DPTR
INC R1
PUSH DPL
PUSH DPH
MOV  DPH,R4
MOV DPL,R3
MOVX  @DPTR.A
INC DPTR
MQV R4,DPH

MOV R3,DPL
POP  DPH
POP  DPL

CJINE R1.#20,00 ;SPANT CHA.[20 ADDRESS]
RET

RAEEAARARRAAEERARRRRRRARARA AR AR A AR AR AR AR R AR A A AR A AR RAA
'

A SEND DATA o2

3 3k ok e ke o e ke e e ok ke e ke o e ke e ke ok o e ok ok ok ke e sk ok ok ook ok ok ok ook ok ok ke ke ek ok ek

SEND: MOV  R2#200 :ALL ADDRESS IN RAM 20X10
MOV  DPTR#RAM
GG:  MOVX A@DPTR
CLR T
MOV  SBUFA
DD: JNB  TI.DD
INC DPTR
DINZ R2,GG
RET



o ek ke o e ke ek ok ek e e ek ok R R Ak ok ok ek ek ok ok e sk ek e ek ek o

A DELAY TIME

PUSH
PUSH
MOV

DELAY:

DELA1:
DEL2: MOV
DJINZ
DJINZ
PGP
POP
RET
DELAY1: PUSH
PUSH
PUSH
MOV
A3: MOV
Al MOV
A2:  DJINZ
DJNZ
DJNZ
POP
POP
POP

RET

DELAY2:

Ad:
A5:
AB:

PUSH
PUSH
PUSH
MOV
MOV
MOV
DJINZ
DJNZ

07H
06H
R6,#0FFH
R7 #05FH
R7.$
RBbELQ
06H
07H

07

06

05

R7 #03H
R6#0FFH
R5#0FFH
R5,A2
R6,A1
R7.A2
05
06

07

07

06

05

R7 #0AH
R6,#0FFH
R5,#0FFH
R5,A6
RG,A5




DJNZ  R7,A6

POP 05

POP 06

POP 07

RET
o DATA FOR ENCODE *
DATA_A: DB

0FOH,3FH,08H,01H,04H,01H,04H,01H,04H,01H,04H,01H,08H,01H,0FOH,3FH,00H
,00H,00H,00H

DATA_B: DB
OFCH,3FH,04H,21H,04H,21H,04H,21H,04H,21H,04H,21H,88H,12H,70H,0CH,00H,
00H,00H,00H

DATA_C: DB
OFOH,0FH,08H,10H,04H,20H,04H,20H,04H,20H,04H,20H,08H,10H,30H,0CH,00H,
00H,00H,00H

DATA_D: DB
O0FCH,3FH,04H,20H,04H,20H,04H,20H,04H,20H,04H,20H,08H, 10H,0FOH,0FH,00
H,00H,00H,00H

DATA_E: DB
OFCH,3FH,04H,01H,04H,01H,04H,01H,04H,01H,04H,01H,04H,00H,04H,00H,00H,
00H,00H,00H

DATA_F: DB
0OFCH,3FH,04H,01H,04H,01H,04H,01H,04H,01H,04H,01H,04H,00H,04H,00H,00H,
00H,00H,00H

DATA_G: DB
0F8H,1FH,04H,20H,04H,20H,84H,20H,84H,20H,84H,20H,84H,20H,98H, 1FH,00H,
00H,00H,00H

DATA_H: DB
0FCH,3FH,00H,01H,00H,01H,00H,01H,00H,01H,00H,01H,00H,01H,0FCH,3FH,00
H,00H,00H,00H



DATA_I: DB .
04H,20H,04H,20H,01H,20H,0FCH,3FH,40H,20H,04H,20H,04H,20H,00H,00H.00H.
00H,00H,00H

DATA_J: DB

00H,1CH,04H,20H,04H,20H,04H,20H,04H,20H,0FCH, 1FH,04H.00H.04H,00H.00H,
00H,00H,00H

DATA_K: DB

OFCH,3FH,00H,01H,80H,01H,40H,20H,20H,04H, 10H,08H,08H,10H,04H 20H,00H,
00H,00H,00H

DATA_L: DB
OFCH,3FH,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H.20H.00H,
00H,00H,00H

DATA_M: DB

OFCH,3FH,08H,00H,10H,00H,20H,00H,20H,00H, 10H,00H,08H.00H,0FGH,3FH,00
H,00H,00H,00H

DATA_N: DB

OFCH,3FH,04H,00H,08H,00H, 10H,00H,0E0H,0FH,00H,10H,00H,20H.0FCH 3FH.0
OH,00H,00H,00H

DATA_O: DB
OF8H,1FH,04H,20H,04H,20H,04H,20H,04H,20H.04H,20H,04H,20H,0F8H, 1FH,00H
L00H,00H,00H '
DATA_P: DB

OFCH,3FH,04H,01TH,04H,01H,04H,01H,04H,01H,04H,01H,04H,01H 0F8H.00H.00
H,00H,00H,00H

DATA_Q: DB

OF8H, 1FH.04H,3FH,04H,28H,04H,24H,04H,22H,04H,20H,04H,20H,0F8H, 1FH,00H
L00H,00H,00H

DATA_R: DB
OFCH,3FH,04H,01H,04H,01H,04H,03H,04H,05H,04H,09H,04H,11H,0F8H,20H,00
H,00H,00H,00H

DATA_S: DB
38H,1CH,44H,20H,84H,20H,84H,20H,04H,21H,04H,21H,04H,22H,38H,1CH,00H.0
OH,00H,00H

DATA_T: DB
04H,00H,04H,00H,04H,00H,0FCH,3FH,04H,00H,04H,00H,04H,00H,04H,00H,00H,
00H,00H,00H



DATA_U: DB
OFCH,1FH,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,0FCH, 1FH,00
H,00H,00H,00H

DATA_V: DB

OFCH,07H,00H,08H,00H,10H,00H,20H,00H,20H,00H, 10H,00H,08H,0FCH,07H,00
H,00H,00H,00H

DATA_W: DB

OFCH,07H,00H,08H,00H, 10H,00H,20H,00H,20H,00H,10H,00H,08H,0FCH,07H,00
H,00H,00H,00H '

DATA_X: DB

1CH,38H,20H,04H,40H,02H,80H,01H,80H,01H,40H,02H,20H,04H, 1CH,38H,00H,0
0H,00H,00H

DATA_Y: DB
1CH,00H,20H,00H,40H,00H,80H,3FH,80H,00H,40H,00H,20H,00H, 1CH,00H,00H,0
0H,00H,00H

DATA_Z: DB
04H,38H,04H,24H,04H,22H,04H,21H,84H,20H 44H 20H,24H,20H,34H,20H,00H,0
OH.00H,00H

DATA_1: DB

00H,00H,01H,20H,08H,20H,04H.20H,0F CH,3FH,00H,20H,00H,20H,00H,00H,00H,
00H,00H,00H

DATA_2: DB

18H,18H,04H,24H,04H,22H,04H,21H,84H,20H,44H,20H,24H,20H, 18H,18H,00H.0
OH,00H,00H

DATA_3: DB

08H, 10H,04H,20H,04H,21H,04H,21H,04H,21H,04H,21H,04H,21H,0F8H,1EH,00H,
00H,00H,00H

DATA_4: DB
80H,01H,40H,01H,20H,01H,10H,01H,08H.01H,0FCH,3FH,00H,01H,00H,01H,00H,
00H,00H,00H

DATA_5: DB
OFCH,19H,04H,21H,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H,04H,1FH,00H,
00H,00H,00H

DATA_6: DB
OF8H,1FH,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H, 18H, 1FH,00H,
00H,00H,00H



DATA_7: DB 5
04H,20H,G4H.10H,04H.08H.04H.O4H.04H,02H.04H,01H,84H.00H.7CH.OOH,OOH.O
0OH,00H,00H

DATA_8: DB
78H,1FH,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H,78H,1FH,00H,0
0H,00H,00H

DATA_S: DB
78H,18H,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H,84H,20H,0F8H, 1FH,00H,
00H,00H,00H

DATA_0: DB
OF8H,1FH,04H,20H,04H,20H,04H,20H,04H,20H,04H,20H,04H,20H,0F8H, 1FH,00H
,00H,00H,00H

DATA_11: DB
80H,00H,80H,00H,80H,00H,0F0H,07H,80H,00H,80H,00H,80H,00H,80H,00H,00H,
00H,00H,00H

DATA_12: DB
00H,01H,00H,01H,00H,01H,00H,01H,00H,01H,00H,01H,00H,01H,00H,01H,00H,0
0OH,00H,00H

DATA_13: DB
00H,00H,20H,04H,40H,02H,80H,01H,0EO0H,07H,80H,01H,40H,02H,20H,04H,00H,
00H,00H,00H

DATA_14. DB
00H,20H,00H,10H,00H,08H,00H,04H,00H,02H,00H,01H,80H,00H,40H,00H,00H,0
0OH,00H,00H

DATA_15: DB
80H,02H,80H,02H,80H,02H,80H,02H,80H,02H,80H,02H,80H,02H,80H,02H,00H,0
0H,00H,00H

DATA_16: DB
00H,00H,00H,00H,04H,20H,04H,20H,04H,20H,0F4H,3FH,00H,00H,00H,00H,00H,
00H,00H,00H

DATA_17: DB
00H,00H,00H,00H,0FCH,3FH,04H,20H,04H,20H,04H,20H,00H,00H,00H,00H,00H,
00H,00H,00H

DATA_18: DB
00H,00H,00H,00H,00H,00H,0FCH,06H,0FCH,06H,00H,00H,00H,00H,00H,00H,00
H,00H,00H,00H



DATA_19: DB
30H,00H,78H,00H,44H,34H,04H,36H,04H,03H,84H,01H,0F8H,00H,70H,00H,00H,
00H,00H,00H

DATA_20: DB
80H,02H,80H,02H,0F8H,3FH,80H,02H,0F8H,3FH.80H,02H,80H,02H,80H,02H,00H
L00H,00H,00H

DATA_21: DB
38H,0CH,88H,12H,04H,23H,04H,23H,84H,24H,88H, 18H,50H, 18H,30H,24H.00H.0
" OH,00H,00H

DATA_22: DB
00H,00H,00H,00H,1CH,00H,00H,00H,1CH,00H,00H,00H,00H,00H,00H,00H,00H,0
0H,00H,00H

DATA_23: DB
00H,08H,00H,04H,40H,02H,00H,01H,80H,00H,40H,02H,20H4,00H, 10H,00H,00H,0
OH,00H,00H

DATA_24: DB
00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,30H,00H,30H,00H,00H,00H,0
0H,00H,00H

DATA_25; DB
00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H,20H,00H,0
OH,00H,00H

DATA_26: DB
80H,00H,0C0H,01H,0A0H,02H,80H,00H,80H,00H,80H,00H,80H,00H,80H,00H,00
H,00H,00H,00H

DATA_27: DB
80H,00H,80H,00H,80H,00H,80H,00H,80H,00H,0A0H,02H,0COH,01H,80H,00H,00
H,00H,00H,00H

DATA_28: DB
80H,00H,80H,00H,80H,00H,0A0H,02H,0A0H,02H,80H,00H,80H,00H,80H,00H,00
H,00H,00H,00H



DATA_29: DB
00H.,00H,00H,00H,1CH,00H,00H,00H,1CH,00H,00H,00H,00H,00H,00H,00H,00H,0
0H,00H,00H -

DATA_BK: DB
00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,0
0H,00H,00H

END
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SEMICONDUCTOR TV

MM74C922 - MM74C923
16-Key Encoder ¢ 20-Key Encoder

General Descrintinn An internal register remembers the last key pressed even
afler the key is released. The 3-STATE oulpuls provide for
The MM74C922 and MM74C923 CMOS key encoders pro- g5, expansion and bus operation and are LPTTL compat-

vide all the necessary logic to fully encode an array of itle.

SPST switches. The keyboard scan can be implemented

by either an external clock or external capacitor. These

encoders also have on-chip pull-up devices which permit Features

switches with up to 50 kQ on resistance to be used. No B 50 k2 maximum swilch on resistance
diodes in the swilch array are needed to eliminate ghost  m On or off chip clock

switches. The internal debounce circuit needs only a single . :
external capacitor and can be defeated by omitting ﬁqe B Dnechip taw pull-ug debices

capacitor. A Data Available output goes to a high level ~ B 2key roll-over

when a valid keyboard entry has been made. The Data B Keybounce elimination with single capacitor
Available output returns to a low level when the entered M Last key register at outputs

key is released, even if another key is depressed. The Data B 3-STATE output LPTTL compatible
Available will return high to indicate acceptance of the new :
key after a normal debounce period; this two-key roll-over ~ B Wide supply range: 3V to 15V
is provided between any two switches. B Low power consumption

Ordering Code:

Order Number Package Number Package Description
MM74C922N N18A 18-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
MM74C922WM M208B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013. 0.300" Wide
MMT74C923WM M208B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
MM74C923N N20A 20-Lead Plaslic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Device also available in Tape and Reel. Specify by appending suffix letter *X* to the ordering code.

Connection Diagrams

Pin Assignment for DIP Pin Assignment for SOIC
i U 18 7 o=
samviz] LA oW Y1 —{1 20 Voo
3 T ROW Y2 =f 2 13 |— DATA OUT 4
= e ROW Y5 — 3 1€ |~ DATA OUT &
Agw ) = FE pataoure R0W Y4 — ¢ 17 |- DATA QUT C
NC — 16 p—
ROW Y& —d S Gataoute c—s DATA OUT O
¢ . OSCILLATOR — & 15 - e
OSCILLATOR — [~ DATA OUTD KEYBOUNCE MASK — 7 14 |~ OUTPUT INABLL
KEYBOUNCE MasK —] 2 cuTeuT ENBLE COLUNN X4 — 8 13 b= DATA AVEILABLE
7 12 COLUNN X3 — 9 12 = COLUMN X1
COLUMN X4 — |- DATA AVAILABLE
GND —{ 10 11 fe COLUNA K2
coLuny 3 - FL cocumn x1
Top View
oo - FE cocumm xz P
MM74C922
Top View
MM94C922

© 1999 Fairchild Semiconductor Corporation DS006037.prf www fairchildsemi.com
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MM74C922 - MM74C923

Connection Diagrams (continued)

KEVBOUNCE MASK —|

OSCILLATOR =

Pin Assignment for
DIP and SOIC Package

Row Y1 'L
Row vz 4]
naw ¥ -3“
ROW Y& —‘1

nowi vs =

U |a

e ..
F2. gara out &
i CATAOUTS
’jl DATAOUTC
-inATﬁﬂUT n

lD.I'I.IGLITE

-E- OUTPUT ENAELE

COLUMN Xa —" -“-2' OATA AVAILABLE
coLumn xa - P2 cotymnxt
GND 2 FCDLUMN x2
Top View
MM74C923
Truth Tables
(Pins 0 through 11)
Switch 0 1 2 3 4 5 6 7 8 9 10 11
Position Y1.X1 ¥1,X2 Y1,X3 Y1,X4 Y2X1 Y2X2 Y2,X3 Y2,X4 Y3 X1 Y3,X2 Y3 X3 Y3X4

D
A A 0 1 0 1 0 1 0 1 0 1 0 1
TH B o} 0 1 1 0 0 1 1 0 0 1 1
A C 0 0 0 0 1 1 1 1 0 0 0 0
oy D Q 0 0 0 0 0 0 0 1 1 1 1
U E(Notet)| O 0 0 0 0 8} 0 0 0 0 0 0
T
(Pins 12 through 19)
AR 12 13 14 15 16 17 18 19
Position Y4X1 Y4X2 Y4X3 Y4X4 Y5(Note 1), Y5 (Note 1), Y5 (Note1), Y5 (Note 1),
X1 X2 X3 X4
D
A A 0 1 Q 1 0 1 o] 1
T B 0 0 1 1 0 0 1 1
A Cc i 1 1 1 0 0 0 Q
O D 1 1 1 1 0 0 0 0
U E(Note 1) 0 0 0 0 1 1 1 1
1

Note 1: Omut for MM74C922
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Block Diagram

0SCEXT C
DR CLOCK

KEY
ARRAY

10k
DATEAVRILABLE ATA
AVAILABLE
3 STATE
287 PRLLILLS KEY BOUNCE _—
COUNTER B ELIMINATION
EXTC
b L
l—-..n Lsa
—C A
r 4 — cx
2704 DECOUER
ACTIVE LOW OUTPUTS L
KEY
J;] J:z $” ‘(‘)‘ DETECT —Eﬂ—o ]
o
INTERNAL
2 ! [
hod To- T /)., [
o e ¢ 0
]
“\é—- “é‘b— .‘O— —Oc¢ youtruTs
e R ek
'\o“ '\O’ "\D' ENCODING
3 i A LOGIC
e S0 ANO ]
1 1 12 2HEY
l\4:)— kc)-- '\o— E_L_JW\'_" ROLL OVER —Oo
- g LI =l Se —cx
18 QU 46
MW | ool 4
E
J
—1% M
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MM74C922 - MM74C923

Absolute Maximum Ratings(note 2) Operating Vo Range 3V 1o 15V
Ves 18V

Voltage at Any Pin Voo - 0.3V to Ve + 0.3V

g. 4 2. ec Lead Temperature
Operaling Temperature Range (Soldering, 10 ds) T
oldering, 10 seconds 5
MM74C922, MM74C923 —-40°C to +85°C g
Storage Temperature Range -65°C to +150°C

Note 2: *Absolule Maximum Ralings™ are those values beyond which the
Power Dissipation (P p) safely of the device cannot be guaranteed. Except for "Operating Tempera-
& ture Range” they are not meant lo imply that the devices should be oper-
Dual-in-Line 700 mw ated at these limits. The lable of “Electrical Characteristics” provides
Small Outline 500 mW  conditions for actual device operalion.

DC Electrical Characteristics

Min/Max limits apply across temperalure range unless otherwise specified

Symbol I Parameter i Conditions | Min | Typ l Max | Units
CMOS TO CMOS
Vs Positive-Going Threshold Vollage Vee =5V iy 2 0.7 mA 3.0 3.6 4.3 v
at Osc and KBM Inpuls Veg =10V, Iy 2 1.4 mA 6.0 6.8 8.6 v
Vee =15V iy 2 2.1 mA 9.0 10 12,9 v
Vi Negative-Going Threshold Vollage Voo =5V, |y =0.7mA 0.7 14 2.0 v
at Osc and KBM Inputs Veg = 10V, iy 2 1.4 mA 1.4 3.2 4.0 A
Vee =15V, iy 22,1 mA 2.1 5 6.0 v
Vingn Logical “1" Input Vollage, Veg=5V 3.5 4.5 v
Except Osc and KBM Inputs Ve =10V 8.0 9 v
Vee =16V 125 13.5 v
Vino) Logical “0" Input Voltage, Ve =5V 0.5 1.5 "
Excepl Osc and KBM Inputs Vee = 10V " 2 Vv
Ve = 15V 1.5 25 "
b Row Pull-Up Current at Y1, Y2, Vee =5V Viy = 0.1 Ve =2 -5 WA
¥3. Y4 and ¥5 Inputs Vee =10V -10 -20 pA
Veg = 15V -22 -45 nA
Vour( Logical “1" Output Voltage Ve =5V, lp=-10 pA 4.5 Vv
Vee =10V, g =-10nA 9 \4
Veg =15V lg=-10pA 135 v
Vouro) Logical “0" Output Vollage Vee=5V. lIg= 10 pA 0.5 A
Veg = 10V, I =10 pA 1 v
Ve = 18V, lg =10 pA 1.5 v
Ron Column “ON" Resistance at Vee =5V, Vg = 0.5V 500 1400 Q
X1, X2, X3 and X4 Outputs Voo = 10V, Vg = 1V 300 700 2
Ve = 18V, Vg = 1.5V 200 500 Q
lee Supply Current Vee =5V 0.55 1.1 mA
Osc at OV, (one Y low) Vee = 10V 11 1.9 mA
Vee= 15V 1.7 2.6 mA
Tirggny Logical "1™ Input Current Vee = 18V, Vi = 15V 0.005 1.0 HA
at Output Enable
lingoy Logical "0" Input Current Vee =158V, Vjy =0V -1.0 -0.005 A
al DUl Enable
CMOS/LPTTL INTERFACE
Vinity Except Osc and KBM Inputs Ve =4.75V Vee - 1.5 Vv
Vingay Except Osc and KBM Inputs Voo =475V 0.8 v
Voury Logical *1" Output Vollage lp = =360 pA
Vee = 4.75V 24 %
lp = -360 pA
Vautmy Logical “0" Qutput Voltage lg = -360 pA
Veg =4.75V 0.4 v
lg ==360 pA

www, fairchildsemi.com 4



DC Electrical Characteristics (continued)

Symbol l Parameter ' - Conditions Min Typ I Max l Units
OUTPUT DRIVE (See Family Characteristics Data Sheet) (Short Circuit Current)
Isource Qutput Source Current Vee =5V, Voyr =0V, -1.75 -33 mA
(P-Channel) Ta=25°C
Isource | Output Source Current Ve = 10V, Vyr = 0V, -8 -15 mA
(P-Channel) Tp=25°C
[P Output Sink Current Vee =5V, Vaur=Vee, 1.75 3.6 mA
(N-Channel) T =28°C
Isink Oulput Sink Current Veo =10V, Vour = Vee, 8 16 mA
(N-Channel) Ta=25°C
AC Electrical Characteristics (note3)
Ta = 25°C, C_ = 50 pF, unless otherwise noled
Symbol Parameter Conditions. Min Typ Max Units
todo: lpat Propagation Delay Time to Cy =50 pF (Figure 1)
Logical “0" or Logical 1" Ve =5V 60 150 ns
from D.A. Vee =10V 35 80 ns
Veg =15V 25 60 ns
tors by Propagation Delay Time from R = 10k, C|_ = 10 pF (Figure 2)
Logical “0" or Logical “1* Vee = 5V R = 10k 80 200 ns
into High Impedance State Veg =10V, C =10 pF 65 150 ns
Ve = 15V 50 110 ns
g g Propagalion Delay Time from Ry =10k, Cy = 50 pF (Figure 2)
High Impedance State to a Vee =5V, R =10k 100 250 ns
Logical "0" or Logical "1" Ve =10V, C =50 pF 55 125 ns
Veg = 15V 40 90 ns
Cin Input Capacitance Any Input (Nole 4) 5 7.5 pF
Cout 3-STATE Output Capacitance Any Output (Note 4) 10 pF

Note 3: AC Parameters are guaranteed by OC correlated tlesting,

Note 4: Capacitance is guaranteed by periodic testing.

www.fairchildsemi.com
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MM74C922 - MM74C923

Switching Time Waveforms

Vee
ANY KEY
Vi i
ANY OTHER
KEY
0

—

Vee
DATA
¥ 05V,
AVAILABLE 05 Vee e
0
= tpu0 — tpd1

Ve

OATA 05V Kasy
uTPUT a8 &

T1=T2=RC, T3 = 0.7 RC, where R = 10k and C is external capacitor at KBM input.
FIGURE 1.

Ve 7 ]
DATA OUT } asTate
" -10%
o
b ey
OUTPUT a5V
ENARLE ks
[
T —=—i
You 0%
DATA QUT e 3STATE
s SN
FIGURE 2.
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Typical Performance Characteristics

Typical I, vs Viy at Any Y Input

30

25

Ta=25°C l

" ﬁ!é ]

Vpg =15V

/

/
Y

ROW PULL-JP CURRENT (uA)

10 o Vpp = 10V ]
5 >
Vee =5V
]
0 5 10 15
Ve -Vin

Typical Fgcan vs Cosc

10k .
=
m !
N
K
=
X
- X
=
bt
3 I
N
“ i
t
N
10
001 01 1 10
Cosc (uF)

Typical Applications

Synchronous Handshake (MM74C922)

106
MM74CE22 =
x4 KBM
X3
X2 .
Xt &
— . TO DATA BUS
2] Jo}—n
A l—
7|6 |5 |4 f——dv2 i
P 17 O e —[ :wucra
FlEJD|Cp—cY4
DATA AVAILABLE
ose o u * (nviTation)
SYSTEM
CLOCK P K g

:—i__:

i ¢ ENABLE OUTPUT
(RESPONSE}

The keyboard may be synchronously scanned by omitting the capacitor at
osc. and driving osc. directly if the system clock rate is lower than 10 kHz

Typical Ry, vs Vour at Any X Qutput
4

s [Vec -3 Ta=25C
Z as
5 /
e
s
w5
o
v
4
= 15
=
2
= 1 / /
S / / 10V
2 05
5 ,ﬁ,ﬁ——'—”"“-ﬁv
]
L] 5 10 15
Vour (V)

Typical Debounce Period vs Cygppy

= .

ol = 2

g A

£ I

s

8

el i

2 =

2 g

& A T 1

& T

u

2 001 =

= 1 T

g T i

a AT

oans LTI
0.1 1 10 100

Crap (uF)

Synchronous Data Entry Onto Bus (MM74C922)

_1MK
L

MMT74C922
X4 KBM
X3
X2 f
] X1 ;
=1 g » TODATAEUS
A EAER D) Y1
A p—
1{6|5]4 Y2
DA DATA AVAILABLE
Blal8|s Y3
Flelofc vd
osC ot
SYSTEM
CLOCK p—
—_
c

iy

Outputs are enabled when valid entry is made and go into 3-STATE when
key 1s released

The keyboard may be synchronously scanned by omitting the capacitor at
osc. and driving osc. directly if the system clock rate is lower than 10 kHz

www, fairchildsemi.com
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MM74C922 « MM74C923

Asynchronous Data Entry Onto Bus (MM74C922)

_1 10C
£

MM74C922
x4 KBM
X3
A
X2 A
l 1 p——pe
% B TO DATA BUS
—
J]2(1]0 Y1
of—>
1|8]|5]|4 1%
DA DATA AVAILABLE
BlAl9(s Y3
FleEjnfc

™

Y4
0sc I 113
c

1/6 74C04

Qulpuls are in 3-STATE until key is pressed, then dala is placed on bus. When key is released, oulpuls return to 3-STATE.

Expansion to 32 Key Encoder (MM74C922)

Theory of Operation

The MM74C922/MM74C923 Keyboard Encoders imple-
ment all the logic necessary lo interface a 16 or 20 SPST
key swilch matrix to a digital system. The encoder will con-
vert a key swilch closer to a 4(MM74C922) or
5(MM74C923) bit nibble. The designer can control both the
keyboard scan rate and the key debounce period by alter-
ing the oscillator capacilor, Coge, and the key bounce
mask capacitor, Cysk. Thus, the MM74C922/MM74C923's
performance can be optimized for many keyboards.

The keyboard encoders connect to a swilch matrix that is 4
rows by 4 columns (MM74C922) or 5 rows by 4 columns
(MM74C923). When no keys are depressed, the row inputs
are pulled high by inlernal pull-ups and the column outputs
sequentially output a logic “0". These oulputs are open
drain and are therefore low for 25% of the lime and other-
wise off. The column scan rate is controlled by the oscilla-
tor input, which consists of a Schmilt trigger oscillator, a 2-
bit counter, and a 2-4-bit decoder.

When a key is depressed, key 0, for example, nothing will
happen when the X1 input is off, since Y1 will remain high.
When the X1 column is scanned, X1 goes low and Y1 will
go low. This disables the counter and keeps X1 low. Y1

+5Y
| MM74c922
7 ]
Xt € xeu
X2 0sC 4
c 1IDC
0 )%
—————u DA |— DATA AVAILABLE
ol1]z21]3 i A0
R EE 1z gf— ot
IRERNEA R Y3 — D2
g TO DATA
1213 |14 |15 4 o> 03 [ gus
Y Y ¥ ¥ingsl—o0
16 [17 |18 |19 AR
20 |21 [22]23 7
04
24 |25 |26 | 27 —
28 |29 |30 | 51 MM74C20
: 2 > 100 k0

going low also initiates the key bounce circuit timing and
locks out the other Y inputs. The key code to be output is a
combination of the frozen counter value and the decoded Y
inputs. Once the key bounce circuit times out, the data is
latched, and the Data Available (DAV) output goes high.

If, during the key closure the switch bounces, Y1 input will
go high again, restarling lhe scan and resetting the key
bounce circuitry. The key may bounce several times, but as
saon as the swilch stays low for a debounce period, the
closure is assumed valid and the data is latched.

A key may also bounce when it is released. To ensure that
lhe encoder does not recognize this bounce as another key
closure, the debounce circuit must time out before another
closure is recognized.

The two-key roll-over feature can be illustrated by assum-
ing a key is depressed, and then a second key is
depressed. Since all scanning has slopped, and all other Y
inputs are disabled, the second key is not recognized until
the first key is lifted and the key bounce circuitry has reset,
The output latches feed 3-STATE, which is enabled when
the Output Enable (OE) input is taken low.

www. fairchildsemi.com



Physical Dimensions inches (millimeters) unless otherwise noted

s 0.845-0.870
[21.46-22.10]
- 0.080
s |y [EH .
.34
S i O 0 i 1 e o i i1
0.75 ‘f
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B~ cavas
N ST
PR RNR g @Ry
1 9
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=1 T rsg™ [7.62-8.13]
] fa 0040 0.125-0.135 _ 0.145-0.200
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f | > 0.008-0.014
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i—— 0.010-0.040 [0:38-0.53) ke "%
= [0.25-1.02] "'F L eoza, 0 051000 365 HIBA (REV T)
[0.51] [7.87-9.27]
18-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N18A
. 04860512 1
I 12 598 - 11.005)
___L?ﬂ ADSSICHC I SMES 15 | 14 11 {17 [ih
i iMii
|
)
EJQI-‘DIIB
110.008 - 10.643)
,l O 30° TYP
LEAD NG 1 e
IDENT i
 SERTTTTT R
' Fot1)
V=i 4 58 1 1 11 'Fl
200\ 0gpy
0259
__bami-0g
{Tam-1895
oo0-0025 Le9-0.104
mesacgnan 4 [“— Pake-1.84)
. T ] 0004-0.012
| f% e - — am
|
i—:‘_‘L:‘J A :— _\-l — - - - el el bl — j___' SEATING
i ' —}—* T | { PLANE
K:.g::\:—.::;" |g?§;|/ _._‘ ‘ 0.016 - 0.050 % g |_-_nnsn | ___Iﬁu.uu-noznm
l\:P AL L‘lllls ALL LERD TIPS {yny:n:l[ IEJ;I;IS) (\ri:;ﬂl (0.356 -0.508)
— 0035 qyp
10.203) EE T

20-Lead Plastic Small Outline 1.C. Package (M)
Package Number M20B
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MM74C922 « MM74C923 16-Key Encoder » 20-Key Encoder

Physica| Dimensions inches (millimeters) unless otherwise noted (Continued)

1.013-1.040
{25.73-26.42)

0.092 X 0.030

(2.337 X 0.762) 0.032 +0.005
2] [1s] 7] _[5] [i5 1 7 [ el
MAX DP _\ 1 18] Juf [os] fis] e 3] az] [ @anaazn
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&Y f
PINNO. 1 IDENT — 0.260 :0.005
(6.604 :0.127) PIN NO. 1IDENT ~F

0.280 e
T OPTION 1
A T W T T T G G ol o
0.090
0.300-0.320 T OPTION 7
e 2] ooco NOM 0040 .\ oPTION2 g 0,130 0.005
[ 0,065 (1.524) (1.016) 4° (4x) I —oan o
w0 TYP TYP i 1302 P |
| A [] 17 0.145-0.200
| fs-som
W e | A
955t | 000015 90°:0.004° ] I
0.229-0.381) i 0,020
j TR ,°-“"3*“-“'"_1 ]__ 0.125-0.140  {0.508)
0.060 £0.005 (2.540:0.254) 001820003 | || - Cigi3ssgsel - MIN
J 425 10040 n52ac0.021) | (0.457+0.076)
0325 gg1s
+1.016
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20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N20A

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or syslem whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expecled lo cause the failure of the life support
to perform when properly used in accordance with device or system, or to alfect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

Farrcnld does not a6sum any responsibibty for use of any croultry desanbod, no areut patont liconses ane nlied and Fairahid rosenes the ngit af any e without rotee o change sad arutry and speofcitions.




Features

L Compatib]e with MCS-51™ Products

* 8K Bytes of In-System Reprogrammable Downloadable Flash Memory
— SPI Serial Interface for Program Downloading
— Endurance: 1,000 Write/Erase Cycles

* 2K Bytes EEPROM

— Endurance: 100,000 Write/Erase Cycles

4.0V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable I/O Lines

Three 16-bit Timer/Counters

Nine Interrupt Sources

Programmable UART Serial Channel

SPI Serial Interface

Low Power Idie and Power Down Modes

Interrupt Recovery From Power Down

Programmable Watchdog Timer

Dual Data Pointer

Power Off Flag

Description

The ATB9S8252 is a low-power, high-performance CMOS 8-bit microcomputer with
8K bytes of Downloadable Flash programmable and erasable read only memory and
2K bytes of EEPROM. The device is manufactured using Atmel's high density nonvol-
atile memory technology and is compatible with the industry standard 80C51 instruc-
tion set and pinout. The on-chip Downloadable Flash allows the program memory to
be reprogrammed in-system through an SPI serial interface or by a conventional non-
volatile memory programmer. By combining a versatile 8-bit CPU with Downloadable
Flash on a monolithic chip, the Atmel AT89S8252 is a powerful microcomputer which
provides a highly flexible and cost effective solution to many embedded control appli-
cations.

The AT89S8252 provides the following standard features: 8K bytes of Downloadable
Flash, 2K bytes of EEPROM, 256 bytes of RAM, 32 I/O lines, programmable watch-
dog timer, two Data Pointers, three 16-bit timer/counters, a six-vector two-level inter-
rupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In
addition, the AT88S8252 is designed with static logic for operation down to zero fre-
quency and supports two software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt sys-
tem to continue functioning. The Power Down Mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until the next interrupt or hard-
ware reset.

The Downloadable Flash can be changed a single byte at a time and is accessible
through the SPI serial interface. Holding RESET active forces the SPI bus into a serial
programming interface and allows the program memory to be written to or read from
unless Lock Bit 2 has been activated.

ATMEL

8-Bit
Microcontroller
with 8K Bytes
Flash

AT89S58252

0401D-A-12/97
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ATmEL

Pin Configurations

PDIP
J
(T2yP10g1 40 avee
(TZEX)P1.10]2 39 [JP0.0 (ADD)
P1203 38 [J P01 (AD1)
P1.30]4 37 [1P0.2 (AD2)
(55)P1.405 36 [J P0.3 (AD3)
(MOSI) P1.5[C]6 35 1 P0.4 (AD4)
(MISO)P1.67 34 A PO.5 (ADS)
{SCK) P1.70]8 33 [1P0.6 (ADB)
RsTOS 32 [AP0.7 (AD7)
(RXD) P3.000 10 31 QEANVPP
(TXD)P3.1 00 11 30 [J ALE/PROG
(INTO) P3.20 12 29 O FSEN
(NTT)P3.3(]13 28 [1P2.7 (A15)
(ToyP3.4] 14 2T O P2.0(Al4)
(T1)P350Q 15 26 [ P2.5 (A13)
(WR) P36 16 25[1P2.4 (A12)
(RD)Pa.7 17 24 [1P2.3(A11)
XTAL2[] 18 23[1P2.2 (A10)
XTAL1 19 22[AP2.1(A9)
GND 20 21 [1P2.0 (AB)
PQFP/TQFP
- i o oy
B HEE 222%
TaN=ad Ve =-NAa
fhiizasSEgsgee
ononoonnonNnOnon
FIIYTRABER8S
(MOSI) P1.50] 1 33 [JP0.4 (AD4)
(MISO) P1.6 ] 2 32{1P0.5 (ADS)
{SCK) P1.70] 23 31 [AP0.6 (AD6)
RST4 30 A PO.7 (AD7)
(RXD) P3.0O5 29 O EAVPP
NC )6 28 ANC
(TXD)P3.1 07 27 [0 ALE/PROG
(NTO)P3.2008 26 1 PSEN
(NTT)P3.3C9 251 P27 (A15)
(ToyP3.4 10 i 24 [AP2.6 (A14)
(T1)P3.5C] 11 23[AP25 (A13)
NOeTPERC 2SN
UoUUUooooog
Ad332298 53R
288 F o Rt g
E& 722E8

Ph1Deschﬁon

Ve

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional I/O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses fo external pro-
gram and data memory. In this mode, PO has internal pul-
lups.

4-106

5 GSs EgzBE
3 BE  222%
X aMna g —nn
LaiainanzsSERER
nnoonnonnnn
el 1 B
(MOS) P15 7 (e} 39 [ PO.4 (AD4)
(MISO) P1.6 ] 8 38 [1 P0.5 (ADS)
(SCK) P1.700 9 37 [J PO.6 (ADS6)
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Port 0 also receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I) ) because of the internal pullups.

Some Port 1 pins provide additional functions. P1.0 and
P1.1 can be configured to be the timer/counter 2 external
count input (P1.0/T2) and the timer/counter 2 trigger input
(P1.1/T2EX), respectively.
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Furthermore, P1.4, P1.5, P1.6, and P1.7 can be configured

as, the SPI slave port select, data input/output and shift - -
clock input/output pins as shown in the following table. Part Fin Alternate Functions! - |
- g P3.0 RXD (serial input port)
Port Pin Alternate Functions
P3.1 TXD (serial output port
P1.0 T2 {external count input to Timer/Counter 2), ( putpar)
clock-out P3.2 INTO (external interrupt 0)
P1.1 T2EX (Timer/Counter 2 capture/reload trigger P3.3 INTT (external interrupt 1)
el il P3.4 TO (timer 0 external input)
mli1 L4 SS (Slave port select input) P3.5 T1 (timer 1 external input)
P MOSI (Master data output, slave data input e P3.6 WR (external data memory wiile strobe)
for SPI channel) . =
P16 MISO (Master data input, slave data output pin A3 RD (externai data memory read strobe)
for SPI channel
i ) RST
P17 SCK (Master clock output, slave clock input pin Reset input. A high on this pin for two machine cycles while
for SPI channel) the oscillator is running resets the device.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bidirectional 1/O paort with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (I ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification,

Port 3

Port 3 is an 8 bit bidirectional /O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the ATB9S8252, as shown in the following table.

Port 3 also receives some control signals for Flash pro-
gramming and verification.
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ALE/PROG

Address Latch Enable is an output pulse for latching the
low byte of the address during accesses to external mem-
ory. This pin'is also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
the oscillator frequency and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external data mem-
ory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction., Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN
Program Store Enable is the read strobe to external pro-
gram memory.

When the AT89S8252 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EA/Vpp

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to V¢ for internal program execu-
tions. This pin also receives the 12-volt programming
enable voltage (Vpp) during Flash programming when 12-
volt programming is selected,

AT89S8252 “—_
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