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USING PRINTER AS IMAGE-SCANNER

Chumlong Pimsawad

Adul  Tumdnusorn

Dr, Paisal Nakpipap Advisor

1938

ABSTRACT

R At present the development of computer s peripherat devices is

in progress., However the expense for these devices is 3G castly such
that ordinary computer users can not a?éord it. As the result after
facing this praoblem this project aims at developing a low-cost and

efficient imade scanner.

The continuous development and research has brought abgubt two
versions of seanner head. The increased number of version implies a

more efficient and more applicable new scanner, The main part of khe

'
image seanner is its acavner head, which is attached to the printer's

’

head._ After reading in daka, the compuber will conseguently‘process
and present bthe image off bhe moniter, with 4@x40 dob-per—-inch resolu-
tion. The scannned imade will consiskt of three-lleveled color in
the First version, and is incerased tn &ight levels of gray scale

in the improved version. Mcreover, th2 implemented program is

able to save the image into the disketkte for further application.
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* HE IS i
dnslannssny i uan b ﬂ?aezmnu‘fuﬁ 1

>PROGRAM MAIN FOR CALL ASSEMBLY PROGRAM

DEFINT A-Z
DIM IMAGE(1500) ' .
INPUT "SCREEX 1 OR 2 : ",SRK

SCREER "SR¥ -

X2 = (320%SRN)-1 : X1 = X2-88 -

coL =70 )

IF SRN = 1 THEX COL =30

KEY(1) ON

ON KEY(1) GOSUR "BACKIMAGE

GET (X1,0)-(X2,100),IMAGE
MENU:

LOCATE 1,COL: PRINT "

LOCATE 2,COL:  PRINT "[[1] SAVE "

.LOCATE 3,COL: PRINT "

LOCATE 4,COL: PRINT "|[2] LOAD

LOCATE 5,COL: 'PRIXT " ,

LOCATE 6,COL: PRINT "|[3] SCAN

LOCATE 7,COL: PRINT "]

LOCATE 8,COL: PRINT "[[4] EXIT |"

LOCATE 9,COL: PRINT

LOCATE 10,COL: PRINT'"

LOCATE 11,COL: PRINT "

LOCATE 12,COL: PRINT "
.CHK:  SEL$ = INKEYS

IF SELS = "" THEX GOTO CHK

IF SELS = "1" THEN GOTO SAVEPROG
) IF SEL$ = "2" THEN GOTO LOADPROG
IF SEL$ = "3" THEN GOTO SCAN
IF SEL$ = "4" THEN GOTO INIT
GOTO MENU
L Y SRRV, S, P~ ST . Nl & S
SAVEPROG :

LOCATE 10,COL+1
PRINT "SAVE.."~
LOCATE 11,COL+1
INPUT ", NAMS
NAMS = NAMS + ", pPIC"
GOSUB BACKIMAGE -
DEF SEG = &HBBOO
BSAVE NAMS,0,&44000
DPF SEG

GOTO MENU

4
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ELOADPROG : .
LOCATE 10,C0L+1
PRINT "LOAD.."
LOCATE 11,COL+1
INPUT "",LNAMS
LOCATE 10,COL+1

PRIXT " "
10CATE 11,COL+1
PRIKNT " "

1KAMS = LNAMS+ ".PIC"
- -DEF-SEG=&MBBOO—— - —————
BLOAD LXAMSE, 0
DEF SEG )
GET (X1,0)~(X2,100), IMAGE
GOTD MENU _ )
b4

-—..—__.__-......._--__..._-‘..—-__—_c-_....._—_—_._____--..__—_.-...._-__—-...._

—

cls O
INPUT "LENGTH FOR YERTICAL SCaAN - ",VER!
PRIXT
_ INPUT "“LENGTH FOR HORIZONTAL SCAN : "SHOR!

PRINT : _ :
INPUT "LEFT -MARGIN {IX INCHES) : "L IxeH!
PRINT :
INPUY F1. 387 (1] 28" ;KIND

' ©FECK FOR CORRECT COXDITION
JF FIND = 1 THEN DLY = 648 FLSF DLY = 1000
IF INCH! = 0 THEN IXNCH! = 0.1
IF VER! > 5 THEN VER! = 5
LONG! = HOR!' + INCH! :
IF LONG! > 6.5 THEY HOR® = 6.5 AND IXCH! = 0.1
NOL = INT(VER!*40)
XOC = INT(E0*HOR!)
MARGIN = INT(INCH!*]O)
LOP = INT(HOR!'*10)
Cls O 4
CALL BEGIN (MARGIN,DLY,NOC,NOLglOP)
GET (X1,0)-(%2,100), IMAGE

- GOTD MEXNU

’

PATEIMAGE -
PUT (XI,O),IMAGE,PSET

RETTRN

IxTT -

LPRINT CHR$(27)+"e"

EXT

-G
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page 60,132

BEGIN

TITLE ASSEMBLY PROGRAM FOR RECEIVE DATA FROM SCANNER
STACKSG SEGMENT PARA STACK ?STACK®
A DW 64 DUP(?)
STACKSG ENDS
DETA SEGMEXT PARA PUBLIC 'DATA’
TXTT DB 27; 7€ T 75 IRITIAL
DB 27,°4%,3 . ; LINE FEED K/72
DB 27,'1’ ; LEFT MARGIN
s D 2
SETGRA DB 27 ; *Ese’
DP 75 3 'K’ ) .
WDCOLUM DR 2 ; {(n2 x 256) + nl} = WIDTHx12
WOLINE DW ? ; NO."OF LINE SCANE {40xLONG-1
3DOPSCAN DV ? ; (KIDTH IN INCH)x10
BLY Dv 2 : DELAY TIME
TSEGMENT ~ DW ORBOOH ; START VIDEO SEGMENT
@FSETEDD DN 0000H ; OFFSET ODD LINES
CFSETEVEX DV 2000H ; OFFSET EVEX LINES
TEMP - DK 2 ; TEMPORARY VARIABLE
CEE, DB 0 ; CHECK'EVEN OR ODD
DA TA EXDS
DIZROUP GROUP ~ DATA
- o R o BRI Sl e N PR = | B
CODFSG SEGMENT PARA PUBLIC ‘CODE’
PUBLIC ~ BEGIX .
PROC FAR

ASSUME CS:CODESG,DS: DGROUP,SS: STACKSG

; START RECEIVE VALUE FROM BASIC -------

PUSH BP
MOV BP,SP

MoV BY,[BP]+6 ;RECEIVE LOOPSCAN

MOV DX, [BX]

MoV LOOPSCAN, DX

MOV BX, [BP]+8 ;RECEIVE NOLINE

MOV DX, [B)]

MOV NOLIXE,DX o

MOV. BX, [BP]+10 ;RECEIVE NOCOLUM + ~

MOV . DX, [BX] : A\

MOV NOCOLUM, DX

MOV BY, [BP]+12 ;RECEIVE DELAY

MoV DX, [BX] -

MOV DLY,DX

MOV BX,[BP]+14 ;RECEIVE TAB

MoV ‘DX, [BX] . .

MOV TAE,DX -



.
3
.
?
.
]

Sree—

FINISH RECEIVE VALUE .
AR RERERERIRRRAT IR I LT IR IR TF S S ES S EF SIS RIS $F

RESET PRIXNTER

- o e e e o = = ————————

;RESET COMPLETE
- GETSTATUS1:

Cx,8
SI,INIT
AH,D5

DL,{S1}
21H

;SET MODE OUT TO PRINTER
; SELECT CHARATER

;CALL DOS

; NEXT CHARACTER

- o - = — o~ ——— - ———

J2

17H
AH,100000003
GETSTATUS1

;READ STATUS OF PRINTER

; *********i*************{k**.**#**,**************************

; START SCAN AND RECEIVE DATA

LINELOOP:

START:

hAOY
MOV
XOR
JNZ
MOV
MOV
CALL

GETSTATUS: MOV

ODD:

FINISH:

MOV
INT
AXND
JZ
CALL
MOV
ADD
MOV
AND
JNZ
MOV
JNP
MOV
DEC
JNZ

BY, NOLINE
D1,0FSETODD

_ CHK,01

START
D1,0FSETEVEN
TEMP, D1
CONTROL_HEAD
AH,02

DX, 00 -

17H .

AH, 10000000B
GETSTATLUS
SCAN_1 LINE
DI, TEMP
D1,80
AL,CHK

AL; 01

0DD
QFSETEVEN, DI
FINISH
OFSETODD, DI
BX

LINELOOP

;SET LOOP OF KO. OF LIXE

;CHECK FOR ODD OR EVEN

;SAVE D1 TEMPORARY

;READ STATUS OF PRINTER
;WHETHER HEAD REACE THE RIGHT
;MARGIN

;NO:WAIT FOR IT !

;RESTORE VALUE OF DI
;ADD FOR 1 LINE

- ;CHECK FOR ODD OR EVEN

.;COMPLETE SCAN, RECIEVE DATA AND SAVE IN RAM
R R e ey i s s Te

BEGIXN

-
?

MOV
MOV
POP
RET 2
ENDP

OFSETODD, 00C0H

;RESTORE OFFSETODZ

OFSETEVEN, 2000H ;RESTORE OFFSETEVEXN

BP

;RETURN TO DOS

START ‘SET HEAD PRINTER MOVING ' -
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COXNTROL_HEAD. PROC NEAR

MOV cx, 4
LEA S1,SETGRA

SCANLINE: ,
MOV AH,05 :SET MODE OUT TO PRINTER
MOV .  DL,[SI] _;SELECT CHARATER
INT 21H ;CALL DOS
INC S] :NEXT CHARACTER
LOOP SCANLINE

SSEXD BLANK TO PRINTER - :
MOV CX,NOCOLUM

— - BIANK: —MoN: AHS05— — - - -

MOV DL, 00 S
INT 21H

LOOP BLANK
* 3SEXD "LINEFEED" CHANGE TO 1/40" LINEFEED-

MOV AH,05 ;SET MODE OUT TO PRINTER
MOV DL, 0AH ’ ;"LINEFEED’ .
LOAT T TNAC

INT 21
RET :

TONTROL_HEAD EXNDP
SRFFIFILIREFRFRFIFXRSF KRB R RR LRI R R ARk R Ry kS
s

:RETURN TO BEGIN

STRAT SCAN TO GET ]NPUT AND SAVE IN RAM OKNLY 1 LI\r.

SCAN_1_LINE PROC NEAR
; DELAY FOR PRINTER HEAD —-----cme—ommme oo
: MOV CX,0F818H -
DLA¥]: LOOP DLAY1 : .
; ENT DELAY LOOP Al 20 i 00 L s g, W]
PUSH BX
MOV BX,DLY
MOV ~ CX,LOOPSCAN '
PUSH DS - ; CHANGE DATA SEG.
MO¥ AX, VSEGMENT ; TO VIDEO RAM
MOV DS, AX ;
MoV DX,201H ;SELECT JOYSTICK
GETI1BITE: v
PUSH cX
SUB AH, AH . ;CLEAR AH
IN AL,DX ; INPUT PORT JOYSTICK
sDELAY - . N
MOV CX,BX ;set delaytime ‘
ADD cx,5
delayl nop - -
loop delayl
AND AL,11000000B  ;SELECT ThO FIRST BIT
OR AH, AL ;STORE IN AH
IX AL,DX ; INPUT PORT JOYSTIGK
DELAY i
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SCAN_1_LINE -EXDP

MOV CY,BX
. ADD CYy,4
delay2: nop
loop celay2
AXND Al,11000000B
MOV C1,02
SHR AL,CL
OR AEAL
IN AL,DX
;DELAY )
_ A MOY CY,BX
ADD €x,3
delay3: nop :
loop delay3
AND AL,11000000B
MOV CL,04
SHR AL,CL
OR ABLAL
IX AL,DX
;DELAY A
. MOV Cx,BX
- delay4: nop
loop celav4
AXD £1,11000000B
MoV CL,06
SHR ~L,CL
OR AH,AL
;COMPLET GETING DATA 1 BYTE
MOV -{CI],AH
INC LI
POP cx
LOOP GBI TR
POP W
POP )
RET

. ;set delaytime

;SELECT TWO FIRST BIT

ySET IN CORRECT BIT POSITIOXN
;SAVE IN AR

; INPUT PORT JOYSTICK®

;set delaytime

;SELECT TWO FIRST BIT

;SET IN CORRECT BIT.POSITION
;SAVE IN AH’

;INPUT PORT JOYSTICK

;set delaytime

ySELECT TwO FIRST BIT

;SET 1N CORRECT BIT POSITION
;SAVE 1IN AH

;SAVE TO STACK

;RETURN TO BEGIN

;****************1’****33*3‘-*************************?**;k************{

CODESG

EXDS
EXD

BEGIN




SCANNER-~

JOY
TONE1
TONEZ
TONE3
“TONE4
TONE5
TONE6
TONE7

PAGE 60,132

RESET THE PRINTER®S HEAD THEN CONTROL IT TO MOVE,
SEND TRIGGER, CHANGES TO NO. OF COUNT IN BL, COMPARE

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ASSIGN TO 1 OF THE 8 TONES.

N .
x
ﬁvuiﬂfuﬂr:rqzﬁuaﬂlzunTHLﬁ?ﬂo;u

PUT DATA IN AL (2 DOTS)

0201H ; GAME PORT ADDRESS

2BH ;WEITE COLOR
2EH ; COLOR
'32H : COLOR
36H ;7 COLOR
39H ; COLOR
03CH ; COLOR
3FH ; BLACK COLOR

FHKEKKKEFAERFRRE KRR F KRR K E XX ETRK R KRR KKK R IR KRR ERRFTRRRRR KRR KKKk R KRRk
PARA STACE

STACKSG SEGMENT

STACKSG

DW

64 DUP (2}

ENDS

%

'STACK’

; DEFINE STACK SEGMENT

kKRR A RKKRRKE IR KRRk Rk kok ok kX RR kIR KRRk kR hok kK kok ko k Kk Rk kk kR *

DATA

IMAGE
CINIT

TAB
SETGRA

NOCOLUM
NOLINE
LOOPSCAN
CONST1
PAPER
PATTO
PATT1
PATT2
PATT3
PATT4
PATTS
PATTG
PATT7
TONE
VIDEOSG
OFSODD
OFSEVEN
LINE

DATA
DGROUP

SEGMENT PARA PUBLIEC 'DATA’

DB
DB
DB
DB
DwW
DB
DB
DW
DW
DW
DW
DW
DB
DB
DB
DB

DB

DB
DB
DB
DB
DW
DW
DW
DB

ENDS
GROUP

640D DUP (?)
2F on @}

7 (el R 45
4757 1}

f?

27
75

?

) N e Y .

111111118
01111111E
01110111iE
00110011E
01010101E
00010001E
00000001E
00000000CE
Y

OB80OOH
2000H -
0000H

0O0H

DATA

; DEFINE DATA SEGMENT

; SPACE FOR IMAGE

; IN

ITIAL FOR PRINTER

;LINE FEED N/216

;s LE
; BE
BN O
;'K
s (W
;s NO
; (W

FT MARGIN
GINNING POSITION FOR SCANNING
8’

) .

IDTH *60) PRINTER’S HORIZONTAL

. OF VERTICAL LINE SCAN (40*LONG
IDTH IN.INCH)*20

; CONSTANT FOR DELAY

Me Mmoo we

START VEDIO SEGMENT

OFFSET ODD LINES

OFFSET EVEN LINES

CURRENT LINE NUMBER (ODD/EVEN)

**************************ttx*********************************t*
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CODESG SEGMENT PARA PTUBLIC 'CODE' ; DEFINE CODE SEGMENT
PUBLIC BEGIN

. T T T S T e e e e e e e e e e e e e e e e o e e e e e - —— ———

BEGiN PROC FAR ' ;MAIN PART OF PROGRAM
ASSUME CS:CODESG, DS:DGROUP, SS:STACKSG, ES:DGROUP

i START RECEIVING VALUES FROM BASIC-==—=mmm oo mommmo ——

PUSH BP .
- - MOV BP,SP™ '” -7

MOV BX,[BP]1+6 ; RECEIVE LOOPSCAN

MOV DX, [BX1 :

MOV LOOPSCAY ,DX

MOV BX,(BP}l+8 ; RECEIVE NOLINE

MOV DX, [BX]

MOV NOLINE, DX )

MOV BX,[BP}+10 ;RECEIVE NOCOLUM

MOV DX, [BX1

MOV " NOCOLUM,DX \

MOV BX, [BP}+12 . 3RECEIVE CONSTANT 1

MOV DX, [BX]

MOV CONST1,DxZ

MOV . BX,[BPl+14 ;RECEIVE TAB

MOV DX, [BX]

MOV TAB, DX

MOV BX,[BP}+16

MOV DX, [BX] .

MOV PAPER,DE ;i RECEIVE TYPE OF PAPER

; FINISH RECEIVING VALUES ——-=cococmmomoo
. ************************xx:*******************************#****

sRESET PRINTER\\ =---Ci¥. S & 77 ‘'tNye @

MOV CcX,8
LEA SI,INIT
RESET: MOV AH,5 ;SET MODE OUT TO PRINTER
MOV DL, [SI] " ;SELECT CHARACTER
INT 21H ; CALL. DOS
INC SI ;GET NEXT CHARACUTER

LOOP RESET
;RESET PRINTER COMPLETED-~———=—— = e o e e —————

H
;GET STATUS FROM PRINTER -

STATUS: MOV AH, 2
. MOV DX, 0 ‘
INT 17H ; READ STATUS OF. PRINTER®
. AND AH,10003200B
JZ STATUS



, .
; START SCAN AND RECEIVE DATA
; SET INITIAL VALUES

MOV BX,NOLINE ;BX HOLDS NO. OF LINES
o MOV LINE,GD .
LINELOOP: CALL HEAD ; CALL 'HEAD’ CONTROLLING SUBROUTI
,GET PRINTER’S STATUS AGAIN
STATUS2: MOV AH, 2
MOV DX, 0 _ -
—- INT “17TH-. - sREAD-STATUS -OF PRINTER - -
AND - AH,10000000B .
JZ STATUSZ2 .
LEA DI, IMAGE ‘ ;DI HOLDS OFFSET ADDRESS OF IMAGE
SUB AH, AE ;AH=0(AH IDENTIFIES TYPE OF DOT)
CALL ONE_LINE ;CALL 'SCAN 1 LINE’ SUBROUTINE
PUSH BX
CALL PROCIMAGE
POP BX
FINISH: DEC BX ;FINISH SCANNING ?
JINZ LINELDOP ;NO, SCAN THE NEXT LINE
MOV OFSEVEX,0000H
MOV OFSODZr, 2000H
POP BP
RET 2
BEGIN ENDP : .
HEAD PROC NEAR
MOV CX,4
LEA SI,SETGRA
SCANLINE:
MOV AH,5 ; SET MODE OUT TO. PRINTER
MOV DL,[5%1 ; SELECT CHARACTER
INT 21H ;CALL DOS
INC SI : ; NEXT CHARACTER
LOOP SCANLINKE
SEND BLANK TO PRINTER
MOV CX ,NOCOLUM
BLANK: MOV AH,5 - -
MOV DL, 0 " ;ASCII FOR BLANK
INT 21H :
LOOP BLANE
SEND LINEFEED TO PRINTER
MOV, AH,5 -
MOV DL, OAE ;ASCII FOR LINEFEED
INT 21H
RET
HEAD ENDP

- e A w e e e e e e e e e e e - o - —
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T T T e e e e e e e e

ONE LINE IS THE MAIN PROCEDURE TO SCAN ONE .ENTIRE LINE

.ONE_LINE PROC NEAR

i DELAY FOR PRINTER’S HEAD--~—------

CMP CONST1,10288D
JE XT
- MOV CX,0FFFFH

DLAY: , LOOP DLAY

MOV CX,3000H
DLAY1: .LOOP DLAY1

JMP D1
XT: MOV CX,9000H

DLAY2: LOOP DLAY2

; END DELAY FOR PRINTER'S HEAD~—---

Di1: PUSH BX

MOV CX, LOOPSCAN
TRIGZ2: PUSH CX
TRIG: CALL TRIGGER

THE NO. OF COUNT IS NOW IN BL
; COMPARE WITH REFERENCE 8 TONES

CMP PAPER, 1
JG TURBO
SHL BT
TURBO:  CMP CONST1,10288D
Jg TONES
SHL BL, 1
+ TONES: CMP BL, TONE1
JG TEST2
MOV AL, 00H
JMP SHIFT
TEST2:  CMP BL, TONE2
JG TEST3
MOV AL,O1H
JMP SHIFT
TESP3:  CMP BL, TONE3
JG TEST4
MOV AL,02H
JMP SHIFT
TEST4:  CMP BL, TONE4
JG TEST5
MOV AL,03H
JMP SHIFT
TEST5:  CMP BL, TONE5
. JG TEST6
MOV AL,04H
JMP SHIFT
TEST6:  CMP BL, TONE6
JG TEST7
MOV AL,O5H

e e —— —— ——— — ————— ———

;SAVE 'NO. OF LINE' ON STACK
;iMOVE HORIZONTAL SCAN IN CX

;SAVE CX ON STACK
; CALL ’'TRIGGER’ SUBROUTINE

; COMPARE WITH TONE1
;IS IT > TONE1 ? YES, GOTO TES?

;IT’S TONE1l, GOTO SHIFT

; COMPARE WITH TONE2 .
;IS IT > TONE2 ? YES, GOTO TESI
;IT’S TONE2, GOTO SHIFT

s COMPARE WITH TONE3

;IS IT > TONE3 ? YES, GOTO TESI
;IT’S TONE3, GOTO SHIFT



LEFT (IF IT’S TYPE A)

i INCREASE AH TO IDENTIFY TYPE OF DOT
;IS IT TYPE A DOT. ?_ _
iNO, DON'T SHIFT. GO TO TYPE B
'GOTO SUBROUTINE DELAY

;PUT NO. OF BIT TO BE SHIFTED

i SHIFT LEFT AL

; PUSH AL IN STACK FOR LATER USE
;GO AND GET TYPE_B DOT

;CALL SUBROUTINE DELAY

;PUT TYPE_B DOT'S TONE IN BH

; POP AX FROM STACK

;ADD WITH TYPE_A DOT, PUT IN AL

,MOVE TO MEMORY

; INCREASE MEMORY'’S ADDRESS

,RESET AH

; GET VALUE OF LOOPSCAK FROM STACK

i DECREASE CX BY 1 ONE_LINE DONE? IF N

;GET NO. OF REMAINING LINES‘FROM STAC
; RETURN

;END 'SCAN 1 LINE’ PROCESS

S S A e e T G s e e e e = Ste S G Gt e e e A S B ————— e > — —_——— — _ - = — — — —— — — — a— — o— ——

JMP SHIFT
ST7: CMP BL, TONE7
JG TESTS8
MOV AL,06H
JMP SHIFT
ST8: MOV AL, 07H
FT THE 4-BIT VALUE IN AL TO THE
HIFT: INC AH
TEST AH,02H
INZ TYPE_B
CALL DELAY
MOV CL,4
SHL AL,CL
PUSH AX
JMP TRIG
ESS FOR, TYPE_B DOT
E_B: CALL DELAY
MOV BH ;AL
POP AX
ADD AL, BH
MOV [DI],AL
INC DI
SUB AH, AH
POP t);
LOOP TRIG2
G2 _ ,
POP BX
RET
LINE ENDP
GGER PROC NEAR
MOV AL, 0
MOV BL, 0
MOV DX, JOY
TRIGGER TO GAME PORT
OUT DX,AL
NOP
NOP
NOP
NOP
NOP
> ; IN AL,DX
TEST AL,01H
JZ TEST1
INC BL A
TEST BL,01111111B
Jz TEST1
JMP LOOP
'1:  SHR BL,1
RET

INITIALIZE AL
i INITIALIZE NO. OF COUNT ,
;i MOVE GAME PORT ADDRESS -

; SEND TRIGGER TO GAME PORT

;GET GAME PORT'S OUTPUT

; TEST BIT O STATUS :
;IS IT 0 ? YES, GO TO TEST1 .
;NO INCREASE BL BY 1 '

;CHECK BIT 0 STATUS AGAIN
; DIVIDE BL BY 2 ‘
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; DELAY PROCEDURE

;CHECK WHETHER IT'S TYPE A OR. B
;TYPE B--GO TO DELAY2

;TYPE A--PUT CONSTANT 1 IN CX

; JUMP TO DELAY1 .

;CONST2 = CONST1-—— 8
; PUT CONSTANT 2 IN CX
; SAVE AX ON STACK

; PUT AH=20D FOR DELAY DUE TO TONE-CO
; TIME SPENT = 27 + (‘TONE)*20
;MULTIPLY 20 AND [TONE]

; SUBTRACT FROM TOTAL TIME:

;MOVE NO. OF COUNT TO AL

; PUT AH=33D FOR DELAY DUE TO COUNT

; TIME SPENT = 28 + (COUNT)*33 .
iMUTIPLY 33 AND [COUNT]

; SUBTRACT FROM REMAINING TIME

;PUT NO. OF DELAY CLOCK IN AX

;CL HOLDS NO. OF CLOCK PER 1 DELAY L(
yDIVISION TO GET NO. OF DELAY LOOP

;GET THE OLD VALUE OF AH AND AL

;RETURN FROM DELAY SUBROUTINE

_-.._—_..___-_...__.__.__—_...._._.-_—_——__-._—...__._—_-_._-._—._—...—_—___—_.._..._

W e we we we

SET ADDRESS OF DATA.
IS LINE ODD OR EVEN
IF EVEN GOTO T10°
IF ODD

.LOAD ODD OFFSET OF VIDEO RAM -

EF EVEN
LOAD EVEN OFFSET OF VIDEO RAM

CHANGE TO NEXT CURRENT LINE
SET NO.BYTE_IN_LINE

-

-

PROCESS 4 POINT IN 1 BYTE'
LOAD DATA

RIGGER ENDP
DELAY  PROC NEAR
CMP AH,01H
Jz DELAY2
MOV CX,CONST1
JIMP DELAY1
SUB CONST1,8D -
ELAY2: MOV CX,CONST1
ELAY1: PUSH AX
MOV AH, 25D
MUL AH
SUB CX,AX
MOV AL,BL
MOV AH,170
MUL AH -
SUB CX,AX
MOV AX,CX
: MOV DX, 00
MOV CX, 20
DIV CX
MOV TX,AX
' Loop T
POP AX
RET
LAY ENDP
IMAGE  PROC NEAR
LEA SI,IMAGE
TEST LINE,0001H
Jz . T10
MOV DI,OFSODD
ADD OFSODD, 80
JMP T20
T10: -
MOV DI ,OFSEVEN
ADD OFSEVEN, 80
T20:
INC LINE
MOV DX, LOOPSCAN
SHR DX,1
B20:
; START PROGESS 1 BYTE
MoV CX,0002
MOV AL, [SI)
MOV

TONE,AQ
) 59~

STORE DATA TO TONE



B10:
; PROCESS 1 POINT

CALL READTONE
CALL READPATT
CALL MAKEPATT
CALL SHIFPATT
; COMPLETE PROCESS 1 POINT
LOOP B10
INC SI
: COMPLETE PROCESS 2 POINT
MOV CX,0002 ; PROCESS 4 POINT IN 1 BYTE. --
MOV AL, [SI] ; LOAD NEXT DATA
MOV ' TONE,AL ;' STORE DATA TO TONE
B11:
;PROCESS 1 POINT '
CALL READTONE
CALL READPATT
CALL MAKEPATT
CALL SHIFPATT
; COMPLETE PROCESS 1 POINT
LOOP B11
INC SI
; COMPLETE PROCESS 1 BYTE
PUSH DS ; SAVE DATA SEGMENT
MOV AX,VIDEOSG
MOV DS, AX
MOV [DI],BL ; STORE PATTERN TO VIDEO
POP DS ; RESTORE DATA SEGMENT
INC DI ‘
DEC DX
JINZ B20
; COMPLETE PROCESS 1 LINE ; . _
CALL SHF_PATT ; CHANGE PATTERN FOR ANOTHER L)
. RET
PROCIMAGE  ENDP
)
READTONE PROC NEAR
SUB AL, AL ; CLEAR AL
MOV AH, TONE ; SET DATA TO AH
RCL AH,1 ; SHIFT DATA TO AL
RCL AH,1 ; FOR
RCL AL, 1 ; CHECK TONE
RCL AH, 1
RCL AL, 1
RCL AH,1
RCL AL,1
MOV TONE, AH
RET
READTONE ENDP
READPATT PROC NEAR
CMP AL,00
JE READO
CMP AL,01
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JE READ1

CMP AL,02
JE READ?2
CMP AL,03
JE READ3
CMP AL, 04
JE READ4
CMP AL, 05
JE READS5
CMP AL, 06
JE READ6 . N
MoV AH,PATT7
JMP STOPREAD
READO: .
MOV AH, PATTO
_ JMP STOPREAD
READ1: '
MOV AH,PATT1
JMP STOPREAD
‘READ2: _
MOV . AH,PATT2
JIMP STOPREAD
READ3:
\ MOV AH, PATT3
JMP STOPREAD
READ4 :
MOV AH,PATT4
. JMP STOPREAD
READS: R
MOV AH.,, PATTS
: JMP STOPREAD
READG :
o ) . MOV AH,PATT6
STOPREAD:
RET 7,
READPATT ENDP
: oL
MAKEPATT PROC NEAR
RCL AH,1 7 SHIFT PATTERN
RCL BL,1 . ; FROM- AH
RCL AH,1 ; TO BL
RCL BL,1
' RET
MAKEPATT ENDP
; : :
SHIFPATT PROC NEAR
PUSH =~ SI
PUSH cX
MoV CX,06
LEA SI,PATT1
SHF10: '
MOV AH,[SI]
ROL AH,1

MOV [SI],AH
N -61e



LOOP SHF10
POP cx
POP ST
RET
SHIFPATT ENDP
SHF PATT PROC NEAR
MOV CX, 04
ROL PATT1,CL ; 01111111B
ROL  PATTS,CL 5 00000001B- —— ——
¢ ROL PATTZ, 1 ; 01110111B
] ROL PATT2,1
ROL PATT3,1 ; 001100118
ROL PATTS, 1
ROL PATT5,1 ; 00010001B
ROL " PATTS,1
RET

SHF_PATT ENDP
CODESG  ENDS

*************“‘****************************************#*W*t***#
END BEGIN
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’PROGRAM MAIN FOR CALL ASSEMBLY PROGRAM
DEFINT A-Z )

DIM IMAGE(1500)

DIM POSX(500),POSY(500)

DIM BUFX(640),BUFY(200)

INPUT "SCREEN 1 OR 2 : ",SRN

SCREEN SRN

X2 = (320*%SRN)~-1 : X1 = X2-88

COL = 70

IF SRN = 1 THEN COL =30 -
! KEY(1) ON . ,
! ON KEY(1) GOSUB BACKIMAGE
_ GET (X1,0)-(X2,100),IMAGE
MENU:
LOCATE 1,COL: PRINT "+717177717774"
LOCATE 2,COL: “PRINT "R Save "
LOCATE 3,COL: PRINT "@ Load R
LOCATE 4,COL: PRINT "R sCan A" -
LOCATE 5,COL: PRINT "f segMent ®"
LOCATE 6,COL: PRINT "® Block &a"
LOCATE 7,COL: PRINT "@ Print &"
LOCATE 8,COL: PRINT "B Exit f"

‘LOCATE 9,COL: PRINT " R
LOCATE 10,COL: PRINT "@ B
LOCATE 11,COL: PRINT "# A"

LOCATE 12,COL: PRINT "81777217171."
CHK: SEL$ = INKEY$

IF SEL$ = "" THEN GOTO CHK
IF SEL$ = "s" OR SEL$ = "S" THEN GOTO SAVEPROG
IF SEL$ = "1" OR SEL$ = "L" THEN GOTO LOADPROG.
IF SEL$ = "c¢" OR SEL$ = "C" THEN GOTO SCAN
IF SEL$ = "p” OR SEL$ = "P" THEN GOTO PRE
IF SEL$ = "b" OR SEL$ = "B" THEN GOTO BLOCK
IF SEL$ = "e" OR SEL$ = "E" THEN GOTO INIT
IF SEL$ = "m" OR SEL$ = "M" THEN GOTO SEGM"
GOTO MENU :
$
SAVEPROG

LOCATE 10,COL+1
PRINT "Sawve..."
LOCATE 11,COL+1
INPUT "", NAMS$
NAM$ = NAM$ + ".pI1C"
GOSUB BACKIMAGE
DEF SEG = &HBB0O
BSAVE NAM$,0,&H4000
DEF SEG

GOTO MENU

! ____;._____________;______________.______,_________;________________-_____________~

" LOGATE 10,COL+1
PRINT "Load..."
LOCATE 11,COL+1
INPUT "",LNAMS$
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LOCATE 10,COL+1

PRINT " "
" LOCATE 11,COL+1

PRINT " "

LNAMS$ = LNAMS$+ ".PIC"

DEF SEG =&HB800

BLOAD LNAM$,0

DEF SEG

GET {X1,0)-(X2,100),IMAGE

GOTO MENU

...—._._——__—.._-_....-——_.—_____—-‘_.._._.-..._._..._-....-._——.'_—-——--_-

cls O

INPUT "LENGTH FOR VERTICAL SCAN : ", VER!
PRINT '
INPUT "LENGTH FOR HORIZONTAL SCAN : " ,HOR!
PRINT _

INPUT "LEFT MARGIN (IN INCHES) : ",INCH!
PRINT

INPUT-"1, XT ! 2.TURBO " SKIND

PRINT

PRINT "TYPE OF PAPER "

INPUT "1.SHINY 2.NORMAL " ;PAPER

J CHECK FOR CORRECT CONDITION

IF KIND = 1 THEN .CONSTANT1 = 10288 ELSE CONSTANT1

IF INCH! = 0 THEN INCH! = 0.1
IF VER! > 5 THEN VER! = 5
- LONG! = HOR! + INCH!
IF LONG! > 6.5 THEN HOR! = 6.5 AND INCH! = 0.1
NOL = INT(VER!*40)
NOC = INT(60%HOR!)
MARGIN = INT(INCH!*10)
LOP = .INT(HOR!*20) .
CLS 0
CALL BEGIN (PAPER,MARGIN,CONSTANT1,NOC,NOL,LOP}
GET (X1,0)-(X2,100), IMAGE
GOTO MENU

-.u.._-_._._-__....._.....__..___..___.—.___..__.-.___..___;_..—.._-A.._-.__.._...__—_

BACKIMAGE :

PUT (X1,0),IMAGE,PSET
RETURN
L N

LOCATE 10,COL+1

PRINT "END x,y.."
LOCATE 11, cOL+1

INPUT "™ CLUM ROW

LOCATE 10,COL+1

GOSUB BACKIMAGE

GOSUB SEGMENT

GET (X1,0)~ (XZ 100),IMAGE
GOTO MENU

T T e e e e e e e e e e e e i e e e e G = e e e o = T - T aan e St = — — T

= 22588
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SEGMENT;

COUNT = 0
FOR CCOLUMN = 1.TO CLUM
FOR CROW = 1 TO ROW

CHK = POINT (CCOLUMN,CROW)
‘IF CHK =0 THEN GOSUB APART
NEXT CROW
NEXT CCOLUMN
RETURN

-.——._,._——_————————.—_————_._-_——-.._...__...._......_..._.__——.——-——.—.—.—.——-——.————.-———-_

TRACK = 1

GOSUB SETDISPLAY

TCOLUMN ‘= CCOLUMN : TROW CROW. :
DO WHILE TRACK <> 0 _ ’
GOSUB FILL

GOSUB CHECK

GOSUB SHIFT
LOOP
RETURN - A !

Y o e o e e e e e o o e o e e S . = e S e e e Ban e . T A o S S S Sam e o e G S o M e e G e T e S e S S G e e e e

SETDISPLAY:
COUNT
FACTOR

COUNT+1
INT{COUNT/15)
DISPLAYX '= (COUNT-(FACTOR*15))%*20 ~
DISPLAYY FACTOR*40+80
LOCATE. 22,1 : PRINT "COUNT : ";COUNT
RETURN

Y o e e e e = — os = = = e Tt H— A - - T e T e A S e Sen T M S e e e e S S S e o e e

X = TCOLUMN : Y = TROW YY = Y
PSET (X,Y),2

OFFX = -CCOLUMN-TCOLUMN

. OFFY1 = CROW - TROW

PSET (DISPLAYX-OFFX,DISPLAYY-OFFY1),3

’FILL ABOVE
‘FLAG = 0
1: FLAG1 = POINT(X,Y-1)

IF FLAGl <> 0 THEN FLAG = 1 ,
IF FLAG = 1 THEN GOTO UBND -
Y = Y-1
PSET (X,Y),2 _ \
o OFFY2 = CROW-Y
PSET (DISPLAYX-OFFX,DISPLAYY-OFFY2);3

GOTO 1 ' ..
UBND: YMIN = Y :
'FILL BELOW
FLAGZ = .0 ‘ .
2 FLAG3 = POINT(X,YY+1l) ~ .

IF FLAG3 <> 0 THEN FLAGZ2 = 1
IF FLAG2 = 1 THEN GOTO LBND
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YY= YY+1 -

PSET (X,YY),2

OFFY3 = CROW-YY

PSET (DISPLAYX-OFFX,DISPLAYY*OFFY3), %

GOTO 2
LBND:
YMAX = YY
RETURN
: e o - s =~ S e = = = - ——_— o= = = o —m o - S e e it ot e e e e o en o
CHECK: . XTEM = TCOLUMN
o MOREL. = 0 . .
MORER = 0
MOREAL = 0
MOREAR = O
MOREBL = 0
MOREBR = ©
FOR C = YMIN TO YMAX
. FLAGR = POINT (XTEM+1,C)
FLAGL = POINT (XTEM-1,C).
FLAGAR = POINT (XTEM+1,C-1)
« FLAGBR = POINT (XTEM+1,C+1)
FLAGAL = POINT (XTEM-1,C-1)
FLAGBL = POINT (XTEM-1,C+1)

IF FLAGAR = 0 THEN GOSUB "GPOSAR
IF (FLAGR AND FLAGAR <> Q) THEN GOSUB GPOSR

IF (FLAGBR AND FLAGR <> 0) THEN GOSUB GPOSBR
IF FLAGAL = 0 THEN GOSUB GPOSAL

noun
OO

IF (FLAGL = 0 AND FLAGAL <> 0) THEN GOSUB GPOSL
"IF (ELAGBL = 0 AND FLAGL <> 0) THEN GOSUB GPOSBL
IF FLAGR <> 0O THEN MORER = 0 Y
.IF FLAGL <> 0 THEN MOREL = 0
IF FLAGAR <> 0O THEN MOREAR = 0
IF FLAGBR <> 0 -THEN MOREBR = 0
IF FLAGAL <> 0 THEN MOREAL = 0O
IF FLAGBL <> 0 THEN MOREBL = 0
NEXT C
RETURN
e ——,— S S AN AN o e e e e e ——e
GPOSR : g .
IF MORER = 1 THEN GOTO EGR
POSX(TRACK) = XTEM+1.
POSY(TRACK) = ¢
TRACK = TRACK +1
MORER = 1
EGR:
RETURN
Y e e o e e S e o e o e e o e e o o e o o o 5 o o e o e ' m m o e oo e s s o o e o o o =
GPOSL
IF MOREL = 18 THEN GOTO EGL
POSX(TRACEK) = XTEM-1 -
POSY(TRACK) = C ‘
TRACK = TRACK + 1
) MOREL = 1
EGL:

RETURN
]



GPOSAR
IF MOREAR =

T e e e S e G (. e e = . " " G — - B et St Y G mn . ——— A 4 = S AT e M e G M e St s e G Smm dmm Amm S i A e e ———— - ———

e 2 e e e 2 e e e 2 o e 0 e e e R iy e e e e e 2 e e i e i e 9 3 L et e e e e e

s e o o o > = e T e G T Y T — —— M o = T S o W o G s Ps S 0 e Gme HA e Sn s = T — T - Y S o v v ms e

1 THEN GOTO EGAR

POSX(TRACK) = XTEM+1
POSY(TRACK) = cC-1
TRACK = TRACK + 1
MOREAR = 1

EGAR:

RETURN

]

GPOSBR :

- . ~-IF MOREBR = 1 THEN GOTO EGBR
POSX(TRACK) = XTEM+1
POSY(TRACK) = C+1
TRACK = TRACK + 1
MOREBR = 1

EGBR:
RETURN
] .
GPOSAL :
IF MOREAL = 1 THEN GOTO EGAL
POSX(TRACK) = XTEM-1
POSY(TRACK) = C-1 '
TRACK = TRACK + 1
MOREAL = 1
EGAL:
RETURN
3
GPOSBL : '
IF MOREBL = 1 THEN GOTO EGBL
POSX(TRACK) = XTEM-1
POSY(TRACK) = C+1
TRACK = TRACK + 1
MOREBL = 1 .
EGBL:
RETURN
SHIFT
TRACK = TRACK -1
IF TRACK = 0 THEN GOTO ESFT
TCOLUMN = POSX(TRACK)
TROW = POSY(TRACK)
ESFT: '

-6 7=
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PRT

"PROGRAM TO PRINT IMAGE

XPRT1 = XBLOCK1
XPRT2. = XBLOCK2

LOCATE 1,COL:

LOCATE 2,cC0

L:

LOCATE 3,COL:
LOCATE 4,COL:
LOCATE 5,COL:
LOCATE 6,COL:
LOCATE 7,COL:
LOCATE .8,COL:
LOCATE 9,COL:
LOCATE 10,COL:

LOCATE 11,C
LOCATE 12,cC

FOR J

NEXT
NEXT I°
GOTO MENU
]

b
?
]
?
)
9
?
k)

O
OL:

FOR I = YPRTI1

YPRT1
YPRT2

PRINT

" PRINT

PRINT
PRINT
PRINT
PRINT

PRINT

PRINT,

PRINT

PRINT
PRINT
PRINT

"
"ﬁ

A =]

"ﬂ
"ﬁ
"ﬂ

1]

n

YBLOCK1 .
YBLOCK2
"51711717177u"
"R Condensef

"R Double
"A Crt
Quad
"Color
“Inverse "
Dot-Dot ®"

ﬁ "
ﬁ ”n
ﬂ L4
a‘"

ﬂ"
ﬁ"
ﬁ"

"¥2717171771717."

TO YPRT2
= XPRT1 TO XPRT2
FOR K = 1 TO 8

STEP 8

_.-_.—._—...-u_.__..__—___.—.___......-_—_.___..._.___a-.

XBLOCK1
, XBLOCK2
GOTO MENU
H .

INIT ; '

NEXT K

J

1 YBLOCK1 =
320 YBLOCK2 =

LPRINT CHR$(27)+"e"

END

-—-——__—-—__—‘——-————_————‘—————4
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SEGM : ,
LOCATE 10,COL+1 - ° =
PRINT "END x,y.."

LOCATE 11,C0L+1
INPUT ", CLUM, ROW
" LOCATE 10,C0L+]
GOSUB ‘BACKIMAGE
GOSUR SEGMENT
GE? (X1,0)-(X2,100),1MAGE

GOTO MEKU
BACKIMAGE -
PUT (X1,0), IMAGE, PSET
RETURY
SEGMEXT: .
COUNT = 0 .
FOR CCOLUMN = 1 TO CLUM :
FOR CROW = 1 TO ROW

CHK = POINT (CCOLUMN,CROW)
IF CHK =0 THEN GOSUB APART
NEXT CROW
NEXT CCOLUMN
RETURN

_—----———-...._-_—_—___—-—_—-.—-—__-.._——-—.._-__—-_-._.--———.—-.——-—__——_—

TRACK = 1
GOSUB ‘SETDISPLAY
TCOLUMN = CCOLUMN : TROY =.CROW
DO WHILE TRACK <> '0
GOSUB FILL
GOSUB CHECK
GOSUB SHIFT
Loop
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RETURN

‘———-—.——-—-—--...-.-.—_-'a—-‘-._-—-.—--——.—--—-——-—---—-——-—.—-—--—— —— — - —

SETDISPLAY: _ i
COUNT = COUNT+1 -
FACTOR = INT(COUNT/15)
DISPLAYX = {COUNT-(FACTOR¥15))#20
DISPLAYY = FACTOR*40+80 .
LOCATE 22,1 : PRINT "COUNT : ";COUXT
RFTURN oo,
FILL: - N

X = TCOLUMX : Y = TROW  :YY = Y
“ PSET (X,Y),?2
OFFX = CCOLUMN-TCOLUMN
OFFY1 = CROW - TROK - )
PSET'(DISPLAYX-OFFX,DISPLAYY-OFFYI),3 -
"FILL ABOVE ¢ .
FLAG = 0 p
1: " FLAGL = POINT(X,Y-1) B
IF FLAG] <> 0 THEN FLAG = 1
IF FLAG = 1 THEN GOTO URND
= ¥-1
PSET (X,Y),2
OFFY2 = CROK-Y
PSET (DISPLA}X OFFA,DISPL\)& -OFFY2), *

GOTO 1
UBND: . YMIN = Y
'FILL BELOW
FLAGZ = 0
2: FLAG3-= POINT(X,YY+1)

IF FLAG3 <> 0 THEN FLAG2 = 1
IF FLAG2 = 1 THEN GOTO LBND

YY= YY+l

PSET (X,YY),2

_OFFY3 = CROW-YY

PSET (DISPLAYX-OFFX,DISPLAYY-OFFY3), =

GOTO 2
LBND;
YMAX = Yy )
RETURN
el
CHECK: XTEM = TCOLUMN ) A
MOREL = 0 : : i :
MORER = Q
MOREAL = 0 -
MOREAR = .0
MOREBL = 0
MOREBR = 0
FOR C = YMIN TO YMAX

FLAGR = POINT (XTEM+1,C)
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FLAGL = POINT (XTEM-1,C)
FLAGAR = POINT (XTEM+1,C-1)
FLAGBN = POINT (XTEM41,C+1)
FLAGAL = POINT (XTE¥-1,C-1)
FLAGBL = POIXT (XTEM-1,C41)
IF FLAGAR = 0

IF (FLAGR AND FLAGAR <

1F (FLAGBR

1F FLAGAL = 0

v IF (FLAGL 0
I1F (FLAGBL. = 0

IF FLAGR <> 0O THEX =

1F FLAGL <> 0 THEN MOREL =

1F FLAGAR <> 0 THEN MOREAR

0

0

0

"o

AND FLAGL <

IF FLAGBR <> 0 THEX MOREBR
IF FLAGAL ¢> 0 THEXN MOREAL
1F FLAGRL ¢ 0. THEX MOREBL
NEXT C
PETUP‘

IF MORER = 1 THEX GOTO EGR
POSX (TRACK) NTEN+]

POSY (TRACK) C

TRACE = TRACY +1

MORER = 1

EGR?
RETUR“

IF MOREL = 1 THEX GOTO EGL
POSX(TRACK) = XTEM-1
POSY(TRACK) = C

TRACK = TRACK + 1

MOREL = 1

"n "

EGL:
RETLPV

1F MOREAR = 1 THEN GOTO EGAR
. POSY{TRACK) XTEM41
POSY({TRACK) c-1
TRACE = TRACE + 1
MOREAR = 1

H

EGAR:
RETUPV

T e e i o o o o om0 e 4 s 2 o e e o o o

-T2

0
0 AND FLAGR ¢

MORER = C

"o nn

[ NN oNe

AND FLAGAL < 0)

THEN GOSUB GPOSAR
THEK GOSUE GPOSR
THEN GOSUB GPOSER
THEN GOSUB GPOSAL
THEN GOSUR GPOSL

THEN GOSUE GPOSBL

y
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1F MOREBR

= 1 THEN GOTO EGBR
POSX(TRACK) = XTEM+1.
POSY{TRACK) = CT+1
TRACK = TRACK + 1
MOREBR = 1 :
EGBR:
RETURN
Y e e e e e e e e e e e e e e e
GPOSAL
IF MOREAL = 1 THEN GOTO EGAL
POSX{TRACK) = XTEM-1 .
. POSY(TRACK) = C-1 .
TRACK = TRACK + 1 - :
MORFAL = .1
EGAL:
RETURK ‘ .
U, S S
GPOSBL :
* IF MOREBL := 1-THEN GOTO EGBL
POSX(TRACK) .= XTEM-1
‘POSY({TRACK) = C+1
TRACK = TRACK + 1
MOGREBL = 1
EGBL: .
RETURN
Voo G o W Bl PN Y [ANa\ T Qe P ™™
SHIFT
TRACK = TRACK -1
IF TRACK = O THEN GOTO ESFT
TCOLUMYN = POSX(TRACK)
‘ TROW = POSY(TRACK)
ESFT: \

RETURN

T e e e e e e e e e e e e e e e B e e 5 e o e . o o o -—
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DAV 5.

> 1o TYPE TIL139
SOURCE AND DETECTOR ASSEMBLY

D1100. SEPTEMBER 1971-REVISED MARCH |m

OPTOELECTRONIC MODULE FOR REFLECTIVE SENSING APPLICATIONS

e Adaptable for Printed Circuit Board Mounting

Desvgned for Sensing Applications such as Line Fmders Batch Counters, Level lndn:ators and
Begmmng-of -Tape/End-of-Tape Indicators

mechanical data

The assembly consists of an infrared eminting diode and an n-p-n silicon phototransistor mounted in a plastic housing.
The assembly will withstand soldering temperature with no déformation and device performance characteristics remain
stable wieir operated in high-humidity conditions. Total assembly weight is approximately 1.2 grams. 5%
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NOTE;: Tolerancs it T 0,25 mm (8.010 inch) uniess otherwise noted.
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES viiiea e

absolute maximum ratings at 25°C free-air temperature {unless otherwise noted)

'

Source Reverse Voltage ... ..... e v o v on MuaaiN L N B L A e oo R s -2V
Source Continuous Forward Current (S« U R P e A SRR 0 B 7 G Rk 40mA
_ Sensor Collector-Emitter Voltage . .. .. A P s on 6 0'as v o 8angasbaspndat TH0 W AR R S50V
Sensor Emitter-Collector Voltage & . o, vae vt s 3l 5oy AN TR T o sipils g s's s ss s anpestss 7V
Sensor Continuous Dissipation at {or below) 25°C Free-Air Tempera(ure {See Nt 2)o%. . .. .. f 08 S R - 50 mwW
Operahng Free-Air Temperature Range . . . .+ ey O o 2P e « o o'y o s s o ba's —40°C 10 BO°C
Storage Temperature Range ... .. ... ... .io.aaianinn g T st LN B S ~40Cwo85C
" Lead Temperatwre 1,6 mm (1/16 Inch) from Assembly ) gk R RS G D R N R MRS R S R Y 240°C

NOTES. 1. Derste finearly 10 BO C free -2 tempenturs st the rate ©of 0 73 mA/ ' C.

2. Derate lirsariy 10 BO C freeaur 1emperature al the rate o 0.91 mw/ C.
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~ QUADTIH

DESCRIPTION
The SA/SE/NESSE end 550 Quad Timers are

monolithic timing devices which can be .

used 10 produce four entirely independent
timing functions. The 558 output sinks cur-
rent whereas the 558 sources current. These
highly stable. general purpose controliers

—————~Can be-used-in-2 monostable-mode 10 pro-

duce accurate time delays, from microse-
congds 10 hours. In the time delay mode of
operation, the time is precisely controlied
b); one external resistor and one capacitor.
Astable operation can be achieved by using
two of the four timer sections.

The four timing sections in the 558 and 559
are edge triggered; therefore, when con-
nected in tandem for sequential timing ap-
plications, no coupling capacitors are re-
quired. Output current capability 6f 100mA
is provided in both devices.

FEATURES

* 100mA outpu! current per section

* Edge triggered (no coupling capacitor)

* Outpulindependentof trigger conditions

* Wide supply voltage range 4.5V to 18V

® Timer intervals from microseconds 1o
hours

* Time period equais RC

* Military qualifications pending

APPLICATIONS

® Sequential timing

* Time delay generation
® Precision timing

* Industrial controls

* Quad one-shot

PIN CONFIGURATION

NE'SE/SA558/559-F N

F.N PACKAGE
ouTPUTA |1 oyt C;l:‘:cl{l 1| OUTFUT D
THNG A 7 E TIVING D
P g B
Tmiceena [ covr [7z] Tmicoes E_
cossos ova 73] RESET
vee [F] ‘..‘:‘ﬁ ‘:‘:‘. E GROUNT :
s [€] TRIGGER €
TG B TIWING C
ouTsT R ouTPLT C
ABSOLUTE MAXIMUM RATINGS 2
PARAMETER RATING UNIT
Supply voltage i
SE558, SES559 +18 v
NE558, NE558 +16 v
SAS58, SA559 ‘416 RY
- Power dissipation 1.25 w
Operating temperature range
- NES58, NESSe Dto +70 °c
N SA558, SA559 <40 to +85 *C
SES58B, SES59 - #5510 +125° =c
Storage temperature range -65 to +150 “C
Lead temperature tsoldering, 60sec) +300 c
558 EQUIVALENT CIRCUIT -
Yec
Q }
3
¢ % 4 A e T
TwinG O '\T->] —C
Veontau. - ~ -av Y
o, N D TRGGLR
$ N S o
i
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] NE/SE/SASS5E/550-F
€59 EQUIVALENT CIRCUIT .
.
' 2 Yec
: 4
“
K g
1 § z é)v§ <$ &) 1
4 J 3 L our .
A «
5 < >
’ o = = <O nesey
inG O ’h‘f;ﬁ o
.'uo‘-n-o; e -
. \ \ TRIGGER
< N ey S
l, LA vvv—w
&
ELECTRICAL CHARACTERISTICS Ta =25°C.Vcec = #5V to +15V unless otherwise specified.
NES58/NES552
SES58/5ES59 SA558/SA558
5 PARAMETER TEST CONDITIONS ; UNIT
. Min | Typ | Max | Min | Typ | Max .
Supply voltage 4.5 . 18 4.5 16 v
Supply current (558) Vce = Resetl = 16V 21 32 27 36 mA
559! Vee = Reset = 15V 9 16 12 186 mA
Timing accuracy (T =RC) R = 2k to 100k{)
; C= 1pF
4 “Initial accuracy 1.0 3 2 %
Drift with temperature 150 150 ppm/cC
Drift with supply voltage - 0.1 0.1 L34Y
Trigger voltage! Vee = 15V 08 1.5 24 0.8 15 |24 \Y
Trigger current Tripger = 0V 5 30 5 100 uh
Reset voltage? 08 1.5 24 0.8 15 24 v
Reset current Reset 50 300 50 A
Threshold voltage - 0.63 063 xVce
‘Threshold leakage 15 15 nA
Output voltage (5583 IL=10mA 0.3 02 0.1 04 Y
1L =300mA 0.7 15 1.0 20 v
Output voltage (559)4 IL=10mA 13 136 125 | 133 v
i = 100mA 125 {133 120 { 130 : V-
Output leakage 30 10 |- nA
- Propagation delay (558) 1.0 1.0 : S
1559) ; 04 04 us
Risetime of output 1L = 100mA 100 100  ns
Failtime of output I = 100mA 100 10C | ns
i 3 2
T*= 2:g0er tunclions Only On the 1aling e0ge Of the tnppe’ pulse Only Atte’ Previously
== 5 hiph Afier rese! the 1gger must be Browphl hugh and then Jow 1o smplement

T isermg
Fo sene: be

*- % *ngoer enabled -
Tre £55 output structure 18 open coliector which requires 8 pull ur resistor 1o Vg 10
P current The outpul 15 normally fow sinking current 7

' TTe 52 oulput S1ruCiuTe 5 8 BATENGION EMTIEr 101OWE! WhiCh TEQUITES & PuM Bown

iz

= swiched high

ow D8 volts, Outputs sel iow ang tupger inhibited For sesel above 24

< =<' 40 grounc 1t scwrce current The Output 15 NOrMally 10w 3nC §0J7CES Current
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Micresoft-Inc., "Disk Operating System", 1983

Microsoft Inc., "Microsoft Quick Basic V3.0 User’s Guide", 1985

'Microsoft Inc., "Microsoft Quick Basic V3.0 Compiler",{1985

Robert Lafore, "Assembly Language Primer for IBM PC/XT", 1984

Texas Instrument Inc., "Optoeléctronic Data Book", 1983-1984

National Semiconductor Corporation, "Logi¢ Databook", 1981
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