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Abstract
This project emphasize on the design and development of

electronic , display and. its controller. This display which consists of 14-row and
50-column  dot matrix LEDs uses this technique that scans 2 collumns
simultaneously per one time. The advantages of this technique is that each
column than in 1l-column scan techmique, and that size of data to be send
per time is not too large. The controller part can process by using 8031-
microcontroller in MCS51-family. Using microcontroller makes displaying

flexible and various, because it can be commanded to change display pattern

by program.
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§ Redededededdededededkok 21
;jreceive.asm #* "~

;for eprom * b
;*************

CPU "8051.TBL"
HOF "INTS"
[
;jmain of filling ram
[
ORG 0000H
SP: EQU 081H
B: EQU OFOH
PO: EQU O080H
Pl: EQU 090H
P2: EQU OAOQOH
P3: EQU OBOH
DPL: EQU 082H
DPH: EQU 083H
TMOD: EQU 089H
TCON: EQU 088H
SCON: EQU 098H
SBUF: EQU G99H
PSW: EQU ODOH N
PCON: EQU 087H
RO: EQU 000H
R1: EQU 001H
R2: EQU 002H
R3: EQU 003H
R4: EQU 004H
R5: EQU 005H
R6: EQU 006H
R7: EQU 007H
R8: EQU 008H
R9: EQU OO0%9H
R10: EQU 00AH
R11: EQU OOBH
R12: EQU O00CH
R13: EQU 00DH
R14: EQU O00OEH
R15: EQU OOFH
R16: EQU 010H
R17: EQU 011H
R18: EQU 012H
R19: EQU 013H
R20: EQU 014H
: EQU OEOH
TLO: EQU 08AH
TL1: EQU 08BH
THO: EQU 08CH
TH1: EQU 08DH
IE: EQU OA8H
IP: EQU O0B8H
TR1: EQU O8EH
TI: EQU 099H

T ad o o
UMINTD 0. Iﬂﬂlﬂi“ﬂ?ﬂf}lﬁ)E)llﬂ'ﬂwlﬂﬁﬂ'ldﬂlﬁﬂﬂiﬂuﬂﬁ'



RI: EQU 098H
BANK3_4:SETL 001H
FLAG:  SETL 000H
BANK1_2:SETL 000H
PSWS:~ SETL ODSH
DPH_BANK1: EQU O01H
DPH_BANK3: EQU 02H
DPL_BI1_2: EQU 03H
DPL_B3 4: EQU 04H
DPH_BANK2: EQU 0SH
DPH_BANK4: EQU O06H
DELAY 2 SEC: EQU 09H
COLUMN25 : EQU 12H
P1.8: EQU OE7H
;************************ﬂ

.+%* control serial port =*
phEdkdkkhdedkkdkdkhokhdkhdkkhiodk

MOV DPTR, #0
BEGIN: MOV SCON, #01010010b ;

MOV TMOD, #00100000b ; look for 8051
MOV PCON,#00000000b ; data book
MOV TCON, #01000000b ;
MOV IE,#00000000b H
MoV TH1,#152 ; define baudrate = 150 baute
JNB RI,S

REVDATA: MOV A, SBUF ; receive data
MOVX @DPTR, A ;from computer
INC DPTR ;to keep at RAM

CINE A, #FLAG,BEGIN

MAIN:  LCALL FILLRAM
LCALL  INIT H.W

MOV DPTR, #0
MOVX A, @DPTR
ANL A, #0FH

CINE A, #1,CONT2

LoP: LCALL MODEl1 ;STILL
LJMP LOP

CONT2: LCALL MODE2 7 <<<
LJMP TONT2

phkkkkkkkkhkkhkkhhkhkhhhhhhkhir
;subrotine INITIAL HARDWARE *

; % e e e % de e b dk do e ok ok e ke e e ok ke ke e ok e ke ke ke

INIT H.W:MOV R2, #95

AGAIN: MoV A,R3
CLR 0E7H
MOV P1, A

MOV R1,#040H



DJNZ RI,S
SETB - 097H
Mov R1,#040H
DJINZ R1,$S
DJINZ R2 ,AGAIN
RET

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

;subroutine FILL RAM *
R T T T2 3

;£i11 ram for easy to define frequency

; of each dot
FILLRAM:MOV A, #FLAG ;begin of char

MOV DPTR, #1000H

MOVX @DPTR, A

MoV DPTR, #800H

MOVX @DPTR, A

;bank 1&2

MoV R1, #10H

MoV R2, #01

LCALL F80

14

MOV R7, #0 7USE TO CHK IF BANK 1&Z OR 3

MoV R1, #10H

MOV R2, #S1

MOV RO, #1

LCALL START

LCALL F80

MOV A, DPH ;/save. address for mode 2

MoV R11, A

MOV A, DPL

MOV R13, A

CLR 0D7H

SUBB a, #24

MOV R14, A

MOV A, #FLAG ;

MOVX @DPTR, A

7

;bank 3&4

MoV R1, #08

MOV R2, #01

LCALL F80

2

Mov R7, #1 ;USE TO CHK IF MODE 3&4

MoV R1, #08

MoV . R2, #51

MOV RO, #1

LCALL START

14

LCALL F80

MoV A, DPH " ;save address for mode 2

Mov R12, A

MOV A #FLAG

’
MOVX @DPTR, A



F80:

FILL:

START:

R7ZERO:

GO_ON:

R4ATEST:

RET

kR ek ek
‘

F8o *
§ dedkdedededk
;£i11 #£ff 50 time
MOV R3, #32H
MOV a, R1
MoV DPH, A
MOV A, R2
MOV DPL, A
MOV A, #0FFH
MOVX @DPTR, A
INC DPTR
DINZ R3, FILL
RET

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

;subroutine START;*
;******************

;7 50 times

jread data from EPROM add. 2008h and 1008ir
;to £ill RAm at add.800h,add1000h

.

’

MoV R4, #8 ;1 code = 8 subcode
MoV B, #8

MOV DPH, #0

MOV A, RO

MOV DPL, a

MOVX A, @DPTR

MUL AB

MoV DPL, A

MOV A, B

Mov DPH, A

;chk bank

CINE R7, #BANK3_4, R7ZERO
MoV A, #20H

CJINE R7, #BANK1 2, GO_ON
MOV A, #10H

ADD A, DPH

MoV DPH, A

MOV A, DPH ;R5&R6 are
MOV RS,. A ;readed rom pointer
MoV a, . 'DPL ;

MOV R6, A

[

MOV A, #0

MOvVC A, QA+DPTR

PUSH A

INC DPTR

MOV A5 . DPH

MoV RS, ).\

MOV A, DPL

MOV R6, A



MODE2:

VWPRINT3:
VWPRINT2:

1
MOV A R1 ;RI1I&R2 are

[4
MoV DPH, A ;writed ram
Mov A, R2 ;pointer
MoV DPL, A
POP A
MOVX @DPTR, A
INC DPTR
4
MOV A, DPH ;push writed ram
Mov R1, A ; dptr
MOV a, DPL
MOV R2, A
[4
MOV A, RS
MOV DPH, A
MOV A, R6
MOV DPL, A
DJINZ R4, R4TEST
7
INC RO
MOV A, RO
MoV DPL, A
MOV DPH, #0 ;chk if code ff mean
MOVX A, @DPTR ;end of char
CJINE A, #FLAG, START 7RETURN TO MAIN ]
RET

!
;end of filling ram

-
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khkkkdhkhhkhkhdkdhkdhddt

subroutine MODE2 #* -
dkdkkkkhhkkhdddhihkk

ead data from RAM add.800h and add 1000h
o display

N %

;o <<<<<<<<

MOV DPH_BANK1, #10H

MoV DPH_BANK2, #08

MoV DPL_Bi_2,#01

P

MoV DPL_B3_4,#25

Mov DPH_BANK3 ,#10H

MoV DPH_BANK4, #08

Mov RO, #1 ;DELAY1 1
MoV COLUMN25, #25

PUSH  DPH_BANK1
PUSH  DPH_BANK2
PUSH  DPL_B1 2
PUSH  DPL_B3 4



PUSH  DPH_BANK3
PUSH  DPH BANK4

’
LCALL BANK

PRINT2:
LCALL INC;DPTR
DINZ COLUMN25, PRINT?2
4
POP DPH_BANK4
POP DPH_BANK3
POP DPL_B3_4
POP DPL_B1 2
POP DPH_BANK2
POP DPH_BANK1
DJINZ RO, VWPRINT2
[4
LCALL  INC_DPTR
!
LCALL DETECT_FLAG
CINE A, #FLAG, GO
SJMP GORET
GO: LIMP VWPRINT3
GORET: RET
;************************
;subroutine DETECT-FLAG #*
;***************H*******
;flag mean end of data to send
;i out at display
DETECT_FLAG : MOV A, #24
CLR OD7H
ADD A,DPL_B3 4
MOV DPL,A
MOV A, #0
ADDC A,DPH_BANK1
MoV DPH,A
MOVX A, @DPTR
RET
;******************
;subroutine bank *#*
;****************~**
ithere are 4 bank at the display board
;i SO you must send data to each bank
BANK: ;bank 1
MOV A,DPH_BANK1
MOV DPH,A
MoV A,DPL Bl 2
MOV DPL,A
MOVX A, @DPTR
CLR OE7H ;clear a.s8
MOV P1,A

~a



MoV R20,#010h;DELAY
DJNZ R20,$

SETB 097H ;set pl.8
DJINZ R20,$

sbank 3

MoV A,DPH_BANK2

MoV DPH,A

MOV A,DPL Bl 2

MoV DPL,A

MovX A,@DPTR

CLR OE7H ;clear a.s8
MoV P1,A

MOV R20,#010h;DELAY

DJINZ R20,$

SETB 097H ;set pl.8
Mov R20,#020H

DJINZ R20,$

;bank 4

MOV A,DPH_BANK3

MOV DPH,A

Mov A,DPL B3_4

MoV DPL,A

MOVX A,@DPTR

CLR OE7H ;clear a.8
MoV P1,A

MOV R20,#010h;DELAY
DJINZ R20,$

SETB 097H ;set pl.s8
MOV R20,#020H

DINZ R20,$

sbank 1 ‘

MOV A,DPH_BANK4

MOV DPH, A

MoV A,DPL B3 4

MoV DPL,A

MOVX A, @DPTR

CLR OE7H ;clear a.8
MOV P1,A

MOV R20,#010h; DELAY
DJINZ R20,$

SETB 097H ;set pl.s
Mov R20, #020H

DJINZ R20,$

RET

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

;subroutine increil *
R Ty LT

INC_DPTR: INC DPL_B1 2
MOV R3,DPL Bl 2
CINE R3, #0,NOCY1



ALL 25COLUMN:

-
-~
-e
~e
~e
~e
-
~e
~e
~e
-
~e

INC
INC

14
INC
Mov
CINE
INC
INC
RET

NOCY1:

NOCY2:

~e ~s ws we
* U~
* O~

%~

MoV
Mov
Mov

MODE1l:

% we

* -~

H
*
broutine model *
kdkdRddeddhddkdkddr

DPH_BANK1
DPH_BANK2

DPL_B3_4
R4,DPL_B3 4
R4, #0,Noc¥2
DPH_BANK3
DPH_BANK4

* e
-e

i
* %

4 e
¥~

piiiiii
kkkkdkkd

~e

-e
~e
~e
~e
-e
~e
~t
‘-
~e
-
~e
s
~e
~s
~s
~e

DPH_BANK1, #10H"

DPH_BANK2, #08

DPL_B1_2,#48

’
MOV
MOV
MOV

DPL_B3_4,#72

DPH_BANK3, #10H

DPH_BANK4 ,#08

14

MOV
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH.

14
CONT_ PRINT:LCALL

LCALL
DJINZ

/
POP
POP
POP
POP
POP
POP

LJMP

14
GORET2: RET

COLUMN2S , #25
DPH_BANK1
DPH_BANK2
DPL_B1 2
DPL_B3 4
DPH_BANK3
DPH_BANK4

BANK
INC_DPTR

COLUMN25, CONT PRINT

DPH_BANK4
DPH_BANK3
DPL B3 4
DPL_B1 2
DPH_BANK2
DPH_BANK1

ALL_25COLUMN

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

;i code data for each character
; keep at eprom add.

ORG
FILLROM:DFB
DFB
DFB

1008H

1008h and 2008h

~e

~eo

~e

~e

4

-,

e

~e

~e

~e

~y

e

08FH, OF7H, OFBH, OFBH, OFBH, OF7H, 08FH, OFFH

083H, OBBH, OBBH, OBBH, OBBH, 0C7H, OFFH, OFFH
08FH, OF7H, OFBH, OFBH, OFBH, OF7H, 0EFH, OFFH

~t

e
Tt ]
-

~e



DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

ORG
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

083H, OFBH, OFBH, OFBH, OF7H, OEFH, 09FH, OFFH
083H, OBBH, OBBH, 0BBH, OBBH, OFBH, OF3H, OFFH
083H, 0BBH, 0BBH, OBBH, OBBH, OFBH, OF3H, OFFH
08FH,OF7H, OFBH, OFBH, OFBH, OF7H, OEFH, OFFH
083H, OBFH, OBFH, 0BFH, OBFH, OBFH, 083H, OFFH
OFFH, OFBH, OFBH, 083H, OFBH, OFBH, OFFH, OFFH
OFFH, OFFH, OFBH, OFBH, 083H, OFBH, OFFH, OFFH
083H, OBFH, ODFH, OEFH, OF7H, OFBH, OFFH, OFFH
083H, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH
083H, 0OEFH, ODFH, OBFH, ODFH, OEFH, 083H, OFFH
083H, 0EFH, ODFH, OBFH, OFFH, OFFH, 083H, OFFH
08FH,077H,07BH,07BH, 07BH, 077H, 08FH, OFFH
083H, 0BBH, OFBH, OFBH, OFBH, OFBH, 087H, OFFH
08FH,OF7H, OFBH, OFBH, OFBH, OF7H, 08FH, OFFH
083H, 0BBH, OFBH, OFBH, OFBH, OFBH, 08 7H, OFFH
OEFH, OD7H, OBBH, 0BBH, OBBH, 0F7H, OEFH, OFFH
OFBH, OFBH, OFBH, 083H, OFBH, OFBH, OF3H, OFFH
083H, OFFH, OFFH, OFFH, OFFH, OFFH, 083H, OFFH
083H, OFFH, OFFH, OFFH, OFFH, OFFH, 083H, OFFH
083H, OFFH, OFFH, OFFH, OFFH, OFFH, 083H, OFFH
OF3H, OEFH, ODFH, 0BFH, ODFH, OEFH, OF3H, OFFH
OE3H, ODFH, OBFH, OFFH, OBFH, ODFH, OE3H, OFFH
OF3H, OFBH, ODBH, 0BBH, 0BBH, 0DBH, 0E3H, OFFH
08FH, 0F7H, OFBH, OFBH, 0BBH, 0D7H, 08FH, OFFH
OFFH, OEFH, OF7H, 083H, OFFH, OFFH, OFFH, OFFH
OCFH, OF7H, OFBH, OFBH, OFBH, 0B7H, OCFH, OFFH
OCFH, OF7H, OFBH, OFBH, OFBH, 0B7H, OCFH, OFFH
083H, OBFH, OBFH, OBFH, 0BFH, 0BFH, 083H, OFFH
083H, 0DBH, OEBH, OEBH, OEBH, ODBH, 0BBH, OFFH
08FH, OF7H, OBBH, OBBH, 0BBH, OF7H, OEFH, OFFH
OFBH, OFBH, OFBH, OBBH, ODBH, OEBH, OF3H, OFFH
OCFH, 0B7H, OBBH, OBBH, OBBH, 0B7H, OCFH, OFFH
OCFH,0B7H, OFBH, OFBH, OFBH, OB7H, 08FH, OFFH
OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH
OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH

2008H

OEOH, OFEH, OFEH, OFEH, OFEH, OFEH, OEOH, OFFH
OEOH, OEFH, OEFH, OEFH, OEFH, OEEH, OF1H, OFFH
OF8H, OF7H, OEFH, OEFH, OEFH, OF7H, OF9H, OFFH
OEOH, OEFH, OEFH, OEFH, OEFH, OF7H, OF8H, OFFH
OEOH, OEFH, OEFH, OEFH, OEFH, OEFH, OE7H, OFFH
OEOH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH
OF8H,O0F7H, OEFH, OEEH, OEEH, OF6H, OF8H, OFFH
OEOH, OFFH, OFFH, OFFH, OFFH, OFFH, OEOH, OFFH
OFFH, OEFH, OEFH, OEOH, OEFH, OEFH, OFFH, OFFH
OF3H, OEFH, OEFH, OEFH, OFOH, OFFH, OFFH, OFFH

By 2% €23 €23 €2 €% € €23 6 NS AY AY AT AY AY ANY NI AN N 9 b od d Bd bood fod bod bd b WO OO ~IJ N O I



DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
END

OEOH, OFFH, OFEH, OFDH, OFBH, OF7H, OEFH, OFFH
OEOH, OEFH, OEFH, OEFH, OEFH, OEFH,OE7H,O0FFH
OEOH, OFFH, OFFH, OFFH, OFFH, OFFH, OEOH, OFFH
OEOH, OFFH, OFFH, OFFH, OFEH, OFDH, OEOH, OFFH
OF8H,OF7H, OEFH, OEFH, OEFH, OF7H, O0F8H, OFFH
OEOH, OFEH, OFEH, OFEH, OFEH, OFEH, OFFH, OFFH
OF8H, OF7H, OEFH, OEFH, OEBH, OF7H,0E8H, OFFH
OEOH, OFEH, OFEH, OFCH, OFAH, OF6H,O0EFH, OFFH
OF3H,0EFH, OEFH, OEFH, OEFH, OF6H,0FSH, OFFH
OFFH, OFFH, OFFH, OEOH, OFFH, OFFH, OFFH, OFFH
OF8H, OF7H, OEFH, OEFH, OEFH, OF7H, OF8H, OFFH
OFCH, OFBH, OF7H, OEFH, OF7H, OFBH, OFCH, OFFH
OEOH, OFBH, OFDH, OFEH, OFDH, OFBH, OEOH, OFFH
OE3H, OFDH, OFEH, OFFH, OFEH, OFDH, OE3H, OFFH
OFFH, OFFH, OFFH, OEOH, OFFH, OFFH, OFFH, OFFH
OE3H, OEDH, OEEH, OEEH, OEDH, OEFH, OE7H, OFFH
OF8H, OF3H, OEDH, OEEH, 0EFH, OF7H, OF8H, OFFH
OFFH, OEFH, OEFH, OEOH, OEFH, OEFH, OFFH, OFFH
OEFH, OE7H, OEBH, OEDH, OEEH, OEFH, OEFH, OFFH
OF9H,O0F7H, OEFH, OEFH, OEFH, OF6H, OF9H, OFFH
OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OEOH, OFFH
OFBH, OF7H, OEFH, OEFH, OEFH, OF7H, OF8H, OFFH
OF8H,O0F6H, OEFH, OEFH, OEFH, OF6H, OF9H, OFFH
OE3H, OFDH, OFEH, OFFH, OFFH, OFFH, OFFH, OFFH
OF9H, OF6H, OEFH, OEFH, OEFH, OF6H, OF9H, OFFH
OFBH, OF7H, OEEH, OEEH, OEEH, OF7H, OF8H, OFFH
OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH
OFFH, OFFH, OE7H, OE7H, OFFH, OFFH, OFFH, OFFH
OFFH,OFFH, OF7H, OE7H, OFFH, OFFH, OFFH, OFFH



/***********************k*****************1

/* file program.c for receive character */
/* from keyboard then transform to code */
/* and send it to 8031 microcontroller  */
/*****************************************/
#include <stdio.h>

#include <process.h>

#include <dos.h>

#include <conio.h>

#include <stdlib.h>

#define FLAG 0

#define mode2 1

#define model 0

void saved file(char #*,int);

void send file(); “

void receivebyte(char *);

void symbol(char *,char *);

void del(int #*,char *);

main()
{
char SYMBOL{50];
int MODE, i;
char ch(80}];
clrscr() ;
system("mode coml:150,n,8,1");
printf ("\n\n\n\n\n");
printf ("ENTER YOUR MASSAGE TO DISPLAY => / "
receivebyte (ch) ;
symbol (SYMBOL, ch) ;
saved_file(SYMBOL, ++i);
send file();

/*%*%*%* FUNCTION RECEIVE BYTE FROM KEYBOARD *kkk /

void receivebyte (char #*ch)

{

int ¢,1i;

i=0;
do
{

get: chfi]=toupper(getch());
c=ch(i]; :
if ((o'== 0) || (ch({o]=="\r"))

printf ("\007");



if ((c>64 && c<91 ) || (c>47 && c<58) || (c== "yl (e==r.r))
{
printf("sc",c);
it++;

}
if (c=='\b’)
{

del(&i,ch);

goto get;

}
}while(c!='\r’);
ch[i]=’\0’;
printf (" ’\n");

/**** Funtion symbol: transform character to code , exampler A,a=cod

void symbol(char *SYMBOL,char *ch)
{

int i,c;

i=1;

c=0;

do

1f (ch{i-1]>='A’ && ch({i-1]<="2") /*character*/
{
SYMBOL(i]=ch[i-1];
SYMBOL[i]~=64;
¥
if (ch[i-1]>47 && ch[i-1]<58) /* digit*/

SYMBOL([i]=ch[i-1];
SYMBOL[1]=-=48;
SYMBOL([i]+=27;
}
if (ch[i-1]==" )
SYMBOL({i]=37;
if (ch{i-1]== ')
SYMBOL[1]=38;
i+
}while (ch[i-17);
SYMBOL[i]=FLAG; /** for detect the last char*#*/
printf (" %d4",SYMBOL[i]);
SYMBOL[0]=MODE2;

=

/****Function del key*#*%**x/

void del(int *i,char chf]) -
{

int x,y;

if (*i>0)

{



x=wherex();
y=wherey() ;
gotoxy(x-1,Y);
printf("%c",’ ’);
gotoxy (x-1,Y) ;
ch[*i]=/\0";
*i—::l"
}

}

[ ****SAVE FILE**%k*dk% [
void saved_file(char SYMBOL[],int x)

{
FILE *fp;
int i,£(4];
char fllename[20]—"pr03ect.dat" a[20],
if ((fp = fopen(filename, "wb")) = NULL)
{
printf ("Error in open file\n");
exit(1l);
}

fwrite(SYMBOL,x,l,fp);
if (ferror(fp))
{

printf ("Error in writing file\n");
exit(1);

}

printf(" OK! file is saved \007\n") ;-
printf (" Now Send file\n" );
fclose (£p) ;

}

/*************SEND FILE **************/
void send file()

#define COM1 0

/*YOU MUST DEFINE BAUD RATE 150 AT PORT COM1*/
{ d

char fllename[ZO]—"prOJect dat";

int y[16],1i;

unsigned char ch;

FILE *fp;

if ((fp = fopen(filename,"rb")) == NULL)
{

printf("Can’t Open File to Send !");
exit(1);
}

else

{ . :
/*bioscom(0, SETTINGS, COM1);%*/
ch=getc(£fp);



printf(*3d",<h) ;
while(!feof(rp))
{

bioscom(1,ch,COM1); /*NOW SEND EACH CHARACTER*/
ch=getc(£fp).;
printf(" %d ",ch);
}
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@ MOTOROLA

MC14017B

——

DECADE COUNTER

The MC140178 is a live-stage decaae with built-in
code converter. Hign soeed coeration and soike-lree outduts are ootaineg
ty use of a Johnson decade counter design. The ten ceccaec outputs are
normatly low, ang go mign cnty at thew approoriate cecimal lime Sernod.
The outcut changes occur on (he cosiive-going edge of the clock oulse.
This oart can be used in irequency division acgilcations as weil as cecade
counier or i di i
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CC Clock Inguy Circurt Allows Siow Rise Times
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Sucoty Voltage Range = 3.0 Vdc o 18 Vee

Caoacie of Odving Two Low-power TTL Loaas or One Low-oower
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Pin-for-Pin Raciacement for CD40178
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MC140178B

ELECTRICAL CHARACTERISTICS (Voltages Reieranced 10 Vgg!

125°C

Voo ~55C | 25°C |
Characterisiic Symbot | yge ] Unit
Min | Max | Min | Type | Max | Min | Max
Cutout Voitage 0" Level 5.0 0.0 - 0 0.05 — 1 008
Vin = Vop or 0 vou 10 —_ 3.05 - b 0.08 —_ .08 Vde
15 0.05 —_ 9 0.05 - 2.05
1" Lavet 3.0 <835 — 135 3.0 - 495 -
Vin = 0 ofr Voo VoH 10 | $.95 - 3.95 10 — $.95 - | vee
15 14,95 —_ 13.55 15 —_ 14,95 —
Input Vottage “0" Levet
(Vo = 4.50r Q.5 Voo 5.0 1.5 — 2.25 1.5 _— 1.3 v
(Vg = 9.0 or 1.0 Vo) ol | — | 30| = 450 ) 30 | — | 30 | V€
(Vo = 13.5or 1.5 Veo) 15 — 10 - 3 &73 1.0 4.0
“1" Level
(VO =.0.50r 4.5 Vcer 30 3.5 s 275 35 o v
(VO = 1.G or 9.0 Voe) AT T Y S B 550 | — | 10 | — |V
(Vo = 1.5 0r 13.5 Vee) 15 1" 18] 3.25 — i
Qutcut Onve Current
(Vo = 2.5 Vao) Source 5.0 -3.0 - -2 -42 — -7 —
(VOH = 4.6 Vo) oM 5.0 ~0.64 - -0.51 -0..8 - -033 -~ | mAdc
(Vou = 9.5 Vde! 30 -1.6 - -13 ~2.25 - ~-n.9 —
(Vo = 13.5 Veel 15 -42 -~ -3 -38 -~ e
(VoL = 0.4 vde) Sink 50 | 054 - 0.51 0.98 - 0.38 -
(VoL = 0.5 vde) oL 0 6 - i 2.25 - 2.9 — | mace
(VoL = 1.5 Vo) 15 : — 3.4 3.8 — 2.t —
Input Current ~ R $ | o— | =zan — 1=0000011 zon - 210 | pAde
tnout Cepaciance | Cia - _—f = - I 5.0 7S — —_ oF
(Vi = 0) ' ! !
Cuiescent Cucrent 00 5.0 - 5.0 - 0.005 3.0 150} pAce
{Per Package) 10 l —_ 10 — 0.010 50 - 300
' I - 20 0.018 20 8§00
Total Supory Current”"t T 5.0 it = (0.27 wAikHzY - iDg nAde
{Oynamic pius Quisscent, 10 It = {0.58 uAkHzZ} ! ~ oo
Per Packagel 19 tr = {0.83 pAkM2) | = Inp
{CL = £0 oF on all cutputs. all
Qulters switcrung)

»021a lapelled “Typ"

is rot {0 be used lor design purcoges dut is

ntenced as an indicaven of the 1IC's cotendal oerformance,

**The lormulas given

are ior the typical cnaracienstcs onty at 25°C.

70 caculate iCal supply surrent at toads cther than 39 cF;
IT(CL) = 7130 9F) - (Cy - 30) Vik

where: IT 1S in uA [per dackage), G m oF ¥ = (Vg - Vgg) n vois,

Fin kHz 15 inout Irequency, 2nd X = C.GO1 1.

PIN ASSIGNMENT

' cs
2 Q1 Resat
3 :"‘ a0 Stoexf
4+ a2 CE

s:{as
st
7¢=-",a:
3 vss

com

Q9
4E a

9

Q
Qs

This device contains orotecuon crreustry
'0 Quarc agamnst damage due (0 Mgn
staiic voltages or electnc figigs. rtow.
ever, Orecautions must De laken O
avoig aootications of any voitage higner
than maximum rated voltages (o mis
mgnamcedance circuit, For arooer oo-

2ranon, Vin ang Yy sncuid de zcon-
siraned {0 ine range Vgg € (Vig or
Yout) € VOD-

Unused nouts must atways de tred 1o an
aporoornate 10GIC voltage lavel (e.Q.. 21-
iner Vgg or Yol Unusea outduts mus:
be ieit coen.

"ooE“

AE-]
14
12
12
11
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SWITCHING CHARACTERISTICS™ (C( = 5007, T4 = 25°C!

Voo

i Characteristic Symoal vde Min Typ » Max ! Unit
t H ]
1 Quiput Rise ana Fan Time L. ! at
PLH. ITHL = (1.5 n3roF) C ~ 25 as ITHL 5.0 - 190 200 i
ITLH- ITHL = {0.7$ n8/0F) C_ = 12.5 ns 10 - 30 00 |
STUM. ITHL = (0.55 n3/oF) Gy - 9.5 a3 15 - = so |
i Prooagstton Celay Time LK, : ns
: Rezet 1o Decace Qumut tPHL :
LM, tPML = (1.7 n5/oFf) Ci » 415 ns 5.0 - 500 1000 ¢
tPLH, tPHY < 10.65 ns/oF} C_ + 197 as 10 - 230 460 R
. LM tamg * {0.5 at/aFl Cy - 150 s 15 - 178 3so :
Precagation Oelay Time LM, ' nt
Clock 10 Coyyq tPPHL !
L, tpHL ® (1.7 ns/oF1 Cy = 315 s 5.0 - 400 800 r
WBLH, PHL * 10.66 nuof) Cy ~ 142 ns 10 -_— 17§ 150 |
tpyp, tPHL = 10.5 ns/oF) Cy_ = 100 as 15 - 125 3 !
Prooagation Qeatay Time toLM, ns
Clack to Oecoce Outout PHL
LM, tPuL * (1.7 nioF) C = 415 ns 50, - $00 1000 |
1Py, PHL * (068 nwoFI C_ =197 ns 10 ! - 220 <60 ;
1 PULM, fPu * 105 anof) C - 150 ns S | - 178 30 !
{ Furn-Qtt Ceray Time (LT H ns
| Retes 10 Coyy
! o * 1.7 as/2F) G = 31S e 5.0 —_ 400 800
| LR * 10.66 avoFI Cy - 142 s 10 - 175 350
| 1Pt * (0.5 a3s0F) Cy « 100 as i 15 ! - 128 250
i Clocx Pulse Wiatn [ 5.0 250 . 128 = ' ns
] 'l 0o Lo o~
: DS sspllilss ] ) Je O
; Clonk Freauency fey YACYS:0 - 50 | 20 | Mmr
1 , 10 - [Tty  SC
i TS - 6 i &1 |
© Aeget Pulse VWidth il 5.0 3 500 ‘20 | - ' ns
i ;10 Ym0 125y - .
: i 15 1 10 5 | -~ ]
Reset Rernovatl Time trern s.0 i 750 az i - ' ns
0 § 21 s —
1S 20 ws L —
Cloex Incut Rite ana Fail Time tYLH- 5.0 } -
THL 10 H No Liemit
o
Clock Enable Setup Time [ 50 | 1s0 175 i - nt
10 ! 150 1S i -
15 Pos £2 - :
r’é‘:&. £nabie-Removal Time (- X 5.0 ] 120 260 " — at
10 | 200 100 -
15 140 T0 l -

‘The fermulas Given are [or iPe [yDICR! CRarsctonsiics only at 25°C.

#0ata laceiled "Typ” is not 10 De used 157 CeSIQN CUrSO3es DUt is
L as an ot the 1C'4
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?Voo FIGURE 1 ~ TYPICAL OUTPUT SOURCE ANO QUTPUT SINK CHARACTERISTICS
? TEST CIRCUIT
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APPLICATIONS INFORMATION

Figure 3 shows a technique for extending the number of decaded output states for the MC140178. Oscoded
Qutputs are sequenual within each stage and from stage to siage, with no dead time (exceot propagation celay).

FIGURE ] — COUNTER EXPANSICHN
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FIGURE ¢ — AC MEASUREMENT DEFINITION ANOD FUNCTIONAL WAVEFORMS
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UNunsa A. MCS-51 Microcontroller

intal®

MCS?-51
8-BIT CONTROL-ORIENTED MICROCOMPUTERS.
8Q31/8051

8031AH/8051AH

8032AH/8052AH

8751H/87514-12
® High Performance HMOS Process = Boolean Processor
= Internal Timers/Event Counters 2 BRt-Addressable RAM
8 2-Lavel Interrupt Priority Structure 8- Programmabie Full Dupiex Serial-Channei
® 32 VO Lines (Four 8-Bit Ports) 8 111 Instructions (64-Single-Cycie)
B 64K Program Memory Spacs ® 64K Data Memory Space

2 Security Feature Protects EPROM Parts Against Softwars Plcacy

The MCS*-51 products are opurmuzed for contot aoolicavons. Byte-processing and numencal operatoas on
smalil cata structures are Iaantated dy a vanety of last acdressing modes for accassing M intemal RAM. The
instructon sel provices a corrvement menuy of 8-bit amnmenc msiruchons, ncluding multioly and* aivide in
SIUCHONS. Extensve on-CIP SUPPOr 1s provided 1or cne-tit vanables as 3 saparate cac type, aflowming cirect
Ot maniputation and lesting n contral ana logic systams that require Boolean processing.

Internal Memory
Tirmerss

Davics Program Data Event Counters Interrupts
B80S2AH 3K « 3 ARCM 256 x 8 RAM 3 « 16-8it &
B8OS1AH 4K « 3 ROM 129 x 8 RAM 2 x 16-8it H

8051 4K » 8 ROM 128 x 3 RAM .. 24 1681 3
8032AH none 256 x 8 RAM 3 % 16-Bit 5
8031AH none 128 x 8§ RAM 2 < 16-8nt S

8031 none 128 x 3 RAM 2 < 16-8it 3
87S1H 4X x 8 EPROM 128 x § AAM 2 x 18-8i S-
8751H-12 4K x 8 EPRCM 128 © 5§ RAM 2 x 16-Bit 5

The 8751H is an EPROM version of the 8051AH: that 1s, (he on-chip Program Memory can-bde electncally
programmed, and can be erasad by exposure 10 uitravioiet light. It 1s tully compatole with its predecessor, the
8751-8, but incorporates two new feaures: a Program Memory Secunty Sutthat can be used to protect the
EPAOM against unautnonzed read-out, and a programmable baud rate medaificaton oit (SMOD). SMOOD is not
presant in the 8751H-12,
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203178051 » 8G31AM/S051AH
in SQIZAH/BOS2AH » B7S1H/BTS1H-12
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Figure 1. #CS*-51 Block Disgram

PIN DESCRIPTIONS
yce

Suppty voltage.
yss

Carcuit ground.
Port 0

Port 0 is an 8-bit open drain bidirectional VO port. As
an cuput po each pin can sink 8 LS TTL inputs.
Port 0 pins that have 13 written to them Boat, and in
Dat stats can be’'used as high“mpedance inputs.

Port'Q is also the muiticlexed low-order address and
cata tus cunng sccesses (o extemal Program and
Data Memory, In this appiication it uses strong inter-
nal pups when emitting 1s, and can source and
sink 8 LS TTL inputs.

Port O also receives the codd bytes during program-
ming of the EPROM parts, and ouputs the code bytes
during program verification of the ROM and EPROM
pans, Extemal pullups are requirsd dunng program

Port 1

Port 1 is an 8-ba bidirectonel VO pert with internal
puliups. The Port 1 outout butters can sink/sourcs 4
LS TTL inputs. Port 1 pins that have 1s writtan to
hom are puiled high by the-intemal puliups, and in
hat state can be used as inputs. As inputs, Port 1
pins that are extamally being puned low- will source
curent (liL, on the data shes) because of the intarnal
puilups,

Port 1 aiso recaives tha low-order address bytes dur-

ing programiming of the EPROM parts and during
program verification of the ROM and EPROM pants.
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Figure 2. MCS%-51 Pin Connections

‘n dve 8032AH and 3052AH, Port t pins P1.0 and
P1.1 aleo serve he T2 and T2EX funcdons, raspec-

Port 2 is an 3-bit dacirecsonal VO port with intermal
Port 2 output Sustters can sink/sourcs 4

nputs. Port 2 ping that have 13 written o

Hem are pulled high by the inamal pullucs, and in
can De used as inputs. As inputs, Port 2
pimmmexmmnybomqpuhdlowmm
currant (HL. oa the data sheet) because of the intemat

ascceeses o extemnael Data Memory that use 16-bit
aciesasss (MOVX @OPTR). In this applicaton it
uses STONG intamat puikxos when emiting 13. Ouring
accesses 0 external Data Mernory that use 8-0it ad-
dresses (MOVX @R), Port 2 emis the contents of
the P2 Soecial Funcoon Register.

Port 2 aiso receives thwe aodress bits cur-
g programming of the EPROM parts and during
progrem verificaton of the ROM and EPROM parts.

Poct 3
Port 3 is an &8-tit bicirecionsl VO port witr intemal

. puilues. The Port 3 cutput butiers can sink/scurcs 4

LS TTL inputs, Port 3 pins that have 1s wrtisn 0
them are cuied high by 0e namal pullups, and in
that state can be used as inouts. As inputs, Port 3
pins. that are axtemally baing pulled low wiil source
curant (liL, on e data sheet) because of the puliurcs.

Port 3 also serces e funcions of various special
features of the MCS-51 Famly, as listad beiow:

| Poet Pin | Aternxtive Function

£3.0 ;RXD {serial inout pont)

P3.1 ) TXD (serial cutwt port)

P32 | INTO (external ntermupt 0)

P33 IWﬁ' (external interrupt 1)

P3.4 | TO (Timer 0 extsmal input)

P3.5 ! T1 (Timer 1 extamal inpan)

Pa.s i WR (oxteral cata memory wite
i stroba)

P3.7 | RD (extarnal ¢ata memory resd
1" sqobe)




intgl®

8031/3051 ¢ 30JI1AN/BOSTAM
8032AH/BOS2AH o B7STH/B7S1N-12

RST

Resat inout. A high cn this ot for two machine cycles
while the oscillalor is running resats the device.

ALEPROG

Aadress Laich Enacle outout pulse for latching the
iow byte cf the aadress dunng accesses 1o external
memory. ALE can cnve 8 LS TTL inouts. This pinis
also e program ouise input (PROG) during pro-
gramming of the- EPROM pants.

‘n normal coeration ALE is emitted at a-constant rate
of 4 the oscitator frecuency, and may be used lor
extamal ming or Slocking purposes. Note, however,”
that one ALS puisa s skiooed dunng each access 0
exiernal Dara Memory,

PSEN

Program Store Enable is the read strobe o external
Program Memorv PSEN can drive 8 LS TTU nouis.

When the cevice is executng cods ‘rom extamal Pro-
gram Memor, SSEN is activated wica each machine
crcia. excent that twm FSEN activabions are sxicped
Sunng each access (0 externat Data Memory.

EArvpe

External Access enable EA must te extermally held
\ow in orcer 0 enaote-any MCS-S1 device to fatch
code frem externat Program Memory locaoons 0 (o
OFFFH (G in IFFFH, in the 9032AH and 8052AM).

Note, however, that i the Security 5t in the EPROM.
devices is programmed., the devica will not letch code
from any locaton in extemal Program Memory,

This oin a/30 recerves the 21V programming supptyr
volage {VPP) dunng programming of the EPROM
parts.

XTAL1

Incut to the-inverung oscillator ampirier,
XTAL2

Qutout from the inverting cscilator amplifier,
OSCILLATOR CHARACTERISTICS

XTAL1 and XTAL2 are (he-inpcut and output, rescec-
tvely. of an invering ampiher which can de-confi-
gurec for use as ar on-chio csaillator, as shown in
Figure 3. Enther a quanz crystat or ceramic resonator.
may be used. More detadea micemanon conceming
the use of the. on.chio oscillator is. avaiiadie n
Aooucation Note AP-iS5, “Oscillatars for Micro-

controtlars.”

To anve-ine-dewice fromr an sxtemal clocx sourca,
XTAL! should be grounded, while XTAL?2 is drven,
23 shown in Figure 4. There-are na requirements oa
the cwty cycle of the external clock snal, since the
input 1c* e intemal clocking: arcuiry is (nroughr a
divide-oy-twa flip-ficp, but mmvmunT and “enaxirmunr
high and low times specified on the DataSheet must
te observed. ‘

- [ o
}: - ITaLt
(4]

vss

C1.C2 7 20 0F =210 oF FOR CAYSTALS
* 40 of 210 of FOR CERAMIC RESONATORS

EXTERMAL
OSCILLATON —mereeee ] XTAL2
SIGHAL

XTaLs

|
!

Figure 3. Oscitlator Connections

Figure 4. Externat Orive Configuration:



UniNsn 3. 27128 Erasable PROM

intgl’

27128A
ADVANCED 128K (16K x 8) PRODUCTION AND UV
ERASABLE PROMs
g Fast 200 nsec Access Tlm.o 2 New Quick-Puise Programming ™.
—HMOS" lI-E Technology 1%03?0 N, N
S 2700 A Matimum Active —intgigent Programmingr Agortrm

— 40 mA Maximunt Standby
r
u Inteligent Identifler™ Mode 2/ =10% Yoo Toterance Availadle .

— Automated Programming Operations @ Avallabie ln 28-Pin Cerdip and Plastic.
® Compatible with 2764, 27126, 27255 ST e

The intel 27128A Is a 5V only, 131,072-bit uitraviolet erasalie and slectncally prmmnumorud—cnly ao—
ry (EPRCM). The 27128A is an advanced high speed version of 1@ 27128 and is {abricated- withy: intel's
HMQOSII-E technology which significanty raduces die szs end cready improves. he-device's. padformanca,
reliabiity and manutacturability.

The 27128A is cuTenty avaidabie in two dilterent package- types. CERDIP ;mdugos flandbifity- i
prototyping and RED environments where reprogrammabiily is required.. Plaste OIP EPROMs provide ogt-
mum cast effectiveness in production envionments.

Intet's new Quick-Pulse Programming Algontnm enabies these Plasic EPROMS to-be programmed withirt two
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program CZROIP devices.

The 27128A is available in fast access times including 200 ns (27128A-2). Thsmxescompaﬂtywnﬁ high-
pedfomance microprocessors, such as Intel’'s 8 MHz 80186 aliowing full speed operrtioa without he adBon
of WAIT states. The 27 128A is akso ciractly compatible with the 12 Mz 8051 famdy, For access tmes down to
110 ns, rafec to the 271288 data sheet.
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EXTENDED TEMPERATURE
(EXPRESS) EPROMs

The intel EXPRESS EPROM family is a sedes of
slecTically programmable read only memocies which
have received addiional processing o enharce
product craractedsics. EXPRESS processing is
available {or several densities of EPROM, allowing
the choics of appropriate memory size (o match sys-
tam applications. EXPRESS EPROM oroducts aro
available with 168 =8 hours, 125°C cynamic bum-in
using Intel's standard bias configuraton. This pre-
cess sxceeds o meats most industry specifications
of burn-in. The standard EXPRESS EPAOM operat-
ing temperature range is °C to 70°C. Extended op-
oratng temperature range (—40°C o +85°C) EX.
PRESS products are avaleble. Like all Intei
EPRCMSs, the EXPRESS ZPROM tamily is inspected
B 0.1% slecyical AGL This may ellow the user to
reduce or eliminate incoming inspection testng.

EXPRESS EPROM-PRODUCT FAMILY

PRODUCT DEFINITIONS

Type| Operating Temoersture| Burm-in 125°C (hr)
Q 0’Clo +70°C 168 =8
T ~4Q*C to +85'C None
L —40°Clo +85°C 168 =8

EXPRESS OPTIONS

27512 YERSIONS
Packaging Options
Speed Versions Cardip
-170V05 Q
-200V05, -200V10 Q. L
-S70, -25, -250V10 QT.L
-3, -30 QT.L






