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Abstract
To develope Computer Graphic , Imade Scanner is used
for transfer the image , graph , other aiphabets to show on

computer screen.

: This thesis is contain an overview of image scanner for
IBM PC/XT and ;ssembly language programming~whibch control an
Ainberface to %mage scanner and computer PC ‘by connecting Jjoy
stick ' port. This device is developed for a fbw cost for general

uses .
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1 ¥ Program H image scanner *

{1 ¥ graphics mode! high resolution mode 728 x 348 dots %

1 %¥ written by ¢t Mr, ksnungdej ,Mr. narongsukdi *
$1%¥ use with $ hercules card ,momochrome graphic *

;% date ¢ december 1 , 1988 , *

§ HARARIIHAAAAIANAARIH AN AN HA RN AN A K

stack segment para sbgck *stack'
dw - 64 dup(?) 4
stack ends

§ HARAAANA IR A ISR IO

code. segment pubfic
=®
assume csi:code,sststack
display equ 2h
doscall equ 21h !
~
count equ 49d
g_mode equ @0@6h
t_mode equ @@@7h
esc equ 27 ,
LF equ @sh
[ 4
CR equ @dh
data segment public

dummy db o

W,



gtable db 35h,2dh,2eh,@7h
db 5bh,@92h,57h,57h
db @2h,03h,00h,00h
ttable db 61h,50h,§2h,0bh
db 18h,@6h, 19h, 1gh
db @2h,9dh,@dh,pch

string db 'image scanner ,please select'

db  'mode qf scan (1/2) ',@dh,pah

extrn row_p:word
* extrn rowsword {
extrn columntword
data onds
HHH:3l8HSH;SH.S882338:%2!83388333”“HHHHHS:
-

extrn read_dot:near

extrn §g_screeninear
extrn t_screenstnear

extrn plot_dotinear

-~

323838383333.8338-38388\133388383!838332383!!333%33! IR EERE

-

main proc far
Jmp short start
assume dstdata

start: H

v . ’
$} set screen to high resolution graphics mode I

push ds



.
]

sub

push ax

ax,ax

iset 8/216-inch line spacing of printer

-e

mov

mov"

int

mov

int

mov

int

dl,esc

ah,5

21h

dl., g

21h

dl,s

21h

isend esci3;8 to ipto

scall dos

$initail row&column

-e

mov

mov

push

mov

mov

mov

mov

mov

L mov

row, poeo

column, ee0o

-~
~

I~

ds

ah,6

al,p

ch,?

cl,o

dh,24

dl,7s



mov bh,7

int 10h

mov ah,2

mov dh, 12
mov dl;é
mov bh, 9
int 1¢h

mov ax,data

mov ds,ax

mov CX, count

3

mov bx,of fset string
nextchr: mov dl,[bx]

mov ah,diéplay

int doscall

~

inc bx

-~

loop nextchr

pop ds
nt mov ah,@
int i6h

cmp al,'1'
Jz mode_1

cmp al,'2’



mode_1

startg:

get:

Jz

Jmp

call

mov

mov

Xor

mov:

mov

rep

mov

int

"mov

xor

mov

rep

call

sub

mov

in

and

roi

call

mode?2

g€_screen
ax,2bgeph
es,8x
di,;i

Cx, 4000h
ax, @ffffh
stosw
ah,0

16h

ax, oo
di,di

CX, 4000h

stosw

't

scan
ax,ax
dx,201h
al,dx

al, 10000000b
al,1

plot_dot

-



mode2:

starti:

inc

cmp

Jb

mov

cmp

Jb .

Jmp’

call

mov

mov

xor

mov

mov

rep

mov

int

Xor

mov

mov

rep

column
column, 720
get
column, @
row

row, 348

startg

g print

g_screen
ax,@bspeh.
es,8x
di,di

CX 4000h
ax, gffffh
stosw

ah, 0

-
Raaa

16h .
di,di

ax, pppoh
cx, 4000h

stosw




get_it:

call

scan

; get data from the photo sensor and change to 5 level

R

sub 8Xx,ax

sub bx,b;
mov CX, 40 139 time to get data H
mov  dx,201h iport input. :
loopé in ‘al,dx ;in data from port H
and al, 10000000b H
rol al,1 H
add al,bl . H
mov b;;al snow input data is in bx
loop 1loop jdo 39 time H
H
shr bl,1 $

“ S
shr bl, 1 tdevide by 8 H
shr  bl,1 * ) i
mov al,bl jnow signal level @g-4 is
$in ax H
- 3
'
3 check scanning line :forward or reverse
H ) ?
push ax {4save signal level in ax

7

we

-e



-e

reverses

N
L

call

call

Jne

dec

Jmp

pop

call

call

cmp

Jje

dec

Jmp

ff_plot

wait

column

. column, 720

get_it
column

inc_row

ax
rew_plot
wait
column, @
inc_row
column

dget_ it

mov  8x,row sget row
shr 3%, 1 )
'and dx,1 $1is ti reverse scanning
Jjnz reverse {yes
pop ax {no
¢
plot data in ax onto screen

{is it end of line?
sno,plot next dot

jyes;

$is it end of line?
jyes
f 4

$no

iplot next dot



inc_row:

g_print

e

-e

$ mov column,

inc row

inc row

cmp row, 348

jb starti

wa

t{is it compleat

$if not goto start agein

e

$ wait for a key stroke

change screen hack to

-e

$ return to dos

mov ah,@

int i6h

text_mode

$key board check

-

-e

ws

graphics print screen

initielize the starting row & column number

~——

e~

mov row_p, 2000

mov column, 2006

mov al,esc
call print
mov al, '3’

call print



mov al,24

call print

i set the printer into the bit image mode

nextRow: mov al,esc

call print

mov al,'L’

call print

mov al,720 mod 256

call print

mov al,720/256

call print

mov column, 0200

-

set a bit—qdﬁnter & clear a dummy Byte

-e

nextCol: mov CX,8
mov dummy , 30
nextDot: push cx

shl dummy, 1

call read_qot

cmp al,o0



not,Dot. ¢

we
.

je short notDot

or dummy,@1h

inc row_p

pop cx

loop nextDot

¢

mov al,dummy

call pring

inc column

cmp column, 720

jne short nextCol

mov the printer head to the

mov al,CR
call print

mov al,LF

o

~

call print
add row_p,8
cmp row_p, 348

jb nextRow

new line

f 4
3 restore the 1/6 inch line

mov al,esc

space



call print -
mov al,'2’

call print

call b_sereen
schange to text mode
mov ah,@” -
mov  al,@ee7h
int 16h

mov ax,4c@gh

int 21ih tback to dos

-
-

main endp

IRE R AR R R R R R R R R R R R R R R R R R E R RN R N NN RN

print proc near
push Ex
mov -w;gféﬂ
mov dx, 00
int 17h
pop - dx
ret
v
print endp ’ ,

388823838833833883l2}8!8!88332883333883388'8{_33:33883228833.3

wait proc near



push (034

push _ dx

mov cx$o1h .
loopw2 ¢
mov dx,7fh
re
loopwi ¢
dec dx
Jnz loopwi
dec (0314
Jnz loopw2
pop dx
pop cx
. ret
wait endp
R R R R R R R R R R R R R R R R R R R R R R R R
A~
scan proc near
H
L

{ procedure to scan printer head

we

mov eh, 5
mov di,'.’

int 21h



mov CX,78

loops:
mov dl,*' ' $ one blank line
int 21h
14
loop loops
mov di,'.’
int 21h
mov di,LF 3 linefeed
int 'Zlh
mov d1,CR $ carriage return
int 2th
ret
scan endp
AR R R R R R R N S R A R R S N S S S E N R S N N ]
ff_plot proc near

s pocedure to write dot onto screen

»

schange value in ax to number of 1 in ax

H

oo



next_dt:

npt. ¢

plot:

-e

mov

mov

cmp

Je

rol

add

dec

Jnz

CX,y8X

ax, @pooh

CX,0

npt

ax, i

ax,1

CX

next_dt

jget data in ax

1initial ax

iplot in 5 level @—4 as the number of 1 in ax

we

mov

push
push
and

.

call

ROP

ror

pop

dec

Jz

cmp

dxy4

dx
ax

ax, 9201

=~
plot_dot

ax
ax,1
dx

dx
return

dx,3

:neib dot to write

t1if completed return

-e



right:

up?

-return:

-e

ff_plot

rew_plot

Jl right

inc row
Jmp plot
cmp dx,2
Jl up
)

inc column
Jmp plot
dec row
Jmp plot
ret

s
endp
::::::::::::::::::::::::::z::::;::::x:::::::::;:

proc near

e
]
~

ireverse period dot writting pocedure

we

ichange velue in ax to number of 1 in ax

-e

movV - CX,8X i1details as ff_plot
mov ax, ppesh
cmp CX,0

’

Je rt

-e



next_dg:

rts

ploti1:

mask:

we

splotting dot in reverse

we

rol

add

dec

Jnz

mov

8x,1

cX

next_dg

dx, 4

snumbes of dot to plot

/

push

push

dec

Jjz

mov

ror

and

call

pop
pop
dec

Jz

ax
dx
mask

cx,dx

.

ax,éi\
ax,0001h

plot_dot

ax
dx
dx

return_r

-e

scanning line

-a

t1is it last digit

srotate ax 3-1 times
snow ax have shifted right
sand the digit to write is in al

&

snow fist dot have written

~

$is it completed



cmp dx,3

Jl left

inc - row i12nd dot

3mp ploti tplot under i1st dot
left: cmp dx,2

Jl up

dec co;;mn ‘ 13rd dot

Jjmp ; ploty splot left of 2nd dot
upi: dec row s4th dot

Jmp ploti iplot above the 3rd dot
return_r:

ret sreturn to main proc

Ld
§ HAAAAR AR ANHAARAAAAI A A ANAIHAK AN RAANK KK

code ends
end main
;*******************#i%%**********#*%****%****%**%***&******%*



program test.asm
index equ ¢3bsh
datar equ’ @3bsh
qntrl equ @#3bsgh
consw equ 'zsbfh
graph equ o2h
text equ .20h
graphon equ @ah
texton equ‘ . 28h

video equ @bsgoh

sHESHHEHEBB BB UUBE AU HH R B BRURUBBUBAB AR H BB BB BB RBBRRS

stack ) segment para stack ‘'stack'
dw 64 dup(?)
stack ends

s HHBHAHAH B RAS B R AU BHE BB LB BB RUBE S B RSH B SR B S84
code segment public

publiq\ read_dot

R )
B

public ,g_screen
public t_screen
public plot_dot
;#######ﬂ########################################
datsa segment public
4
public row,column, row_p

row_p dw .0

row dw )]



column

ydiv4

ymod4

xdivg

xmod8g

offsets

data

dw

dw

dw

dw

dw

dw

ends

PHEHHRUBBER BB BB HHE S SRR BB BRSREB BB AR S H BB BB RS SR04

-plot_dot

assume’

proc

push

push

push

push

csicode,dsidatay, ssistack
near |,
ax
bx

.CX

. dX rd

pushf

mov

xor

mov

mov

div

mov

xor

mov

s

si,ax
dx,dx
g

T
ax,column
bx, 8

bx

xmodg, dx sstore remainder in dx (x mod 8)
xdivg,ax sresalt in ax (x div 8)
dx,dx

ax,row

bx'4 : ;bx = 4



nodot,

ok

.
13

div
mov
mov-
mul
add
mov
mov
mov
mul
add
mov
mov
mov
cmp
Jne
mov
Jmp
mov
mov
ror
or
mov
popf
DOP

pop

bx

ymoda4, dx {store (y mod ;)
bx,90d

bx 1 (y div 4)%0pd resalt in ax

ax,xdivg § ((y div 43%39g + (x div 8))

offsets,ax

'

ax,ymod4 §
bx,2000h .
bx { 2000h%¥(y mod 4) resalt in ax
ax,offsets 3 2000h¥(y mod 4)+((y div 4)%gp
di,ax s +(x div 8))
bx,video
es,bx
sis
nodot
als%ﬁﬂﬂﬂﬂﬂpb
ok
al,@
CX,xmodg
[ ]
al,cl
al,essidil
esildil,al
'
dx

cX



pop bx
pop ax
ret -
e
plot_dot endp L

§##################################ﬁ############

g_screen  proc near
xor r‘ax,ax
’ mov dx,@3bfh .
mov “al,p3h
6ub dx,al
mov dx,@3bgh
mov al,82h
. out dx,al
mov dx,@3bgh
xor : \-ax,ax;
out ) Qcgc,al
inc dx
- mov al,35h
out dx,al
dec dx
v
mov al,1
out dx,sal




mov

out

inc

‘mov

out

dec

mov

out

mov

out

dec

mov

out

inc

mov

out

dec

mov

out

al,’s
dx,al
dx
al,p2h
dx,al

dx

al,6
dx,al
dx
al,57h
dx,sl

dx

al,7

dx,al
A

dx

al,57h

dx,al

dx

al,8

dx,sl

dx



mov

out

dec

mov
out
inc
mov
out

dec

mov
out
inc
mov
out

dec

mov

out

inc

out,

mov

al,@2h
dx,al

dx

al,g
dx,al
dx
al,o3h
dx,al

dx

al, 1@
dx,al
dx
al,@oh
dx,al

dx

ral, 11

dx,al

dx

al,o0h

dx,al

X, 4000h



mov ax, gbsggh

mov es,ax
xor di,di
mov ax, 9000oh
cld
rep stosw
mov dx,@3bgh
mov al,8ah
out dx,al
I3

mov Cx ¢ 4000h
xor di,di
mov ax,gffffh
rep stosw
mov ah,Q

> Bty
int  “i6h-
ret

g_screen endp

. [ 4

s HESHHEHHHHASHH U R AR H 4 R4 A S SRR B H R S B R H B RS HY
t_screen proc near

push ax



out dx,al

dec dx
mov al,2
out dx,al
inc dx

af

mov al,52h

out, dx,al
dec . dx

mov al,3
out dx,al

inc dx

mov al,@fh

out dx,al
dec dx
mov i 5?14
out, dx,al
inc dx

mov al,19h
out dx,al
dec - dx

mov al,b



out

inc

mov

out

dec

mov

out,

inc

mov

out

dec

mov

out

inc

mov

out

dec

out

inc

out

dx,al
dx
al,g6h
dx,al

dx

al,6
dx,al
dx

al, 1Sh
dx,al

dx

al,.7
dx,al
dx

al, 18h

-~

TR

32}a1

dx

al,s
dx,al
dx
'al,GZh

dx,al

b_r



dec

mov

out

inc

mov

out,

dec

maov

out,

inc

mov

oubt

dec

thov

out

mov

out

mov

out

dx

al,9
dx,al
dx’
al,pdh
dx,al

dx

dx; 10
dx,al
dx
al,@bh
dx,al

dx

alyit
&i:al
dx
al,@ch

dx,al

dx,@3bgh

al,28h

"dx,al



popf

pop dx
pop~ ©X
pop bx
pop ax
ret *
4
t_screen endp

K}

s BhdtESd A HH A SRS AA HE AR 4HHGE S SRS S R SRR RS S
read_dot proc near
push bx

push (034

push dx
. pushf
xor dx,dx
mov ax,column
mov bx,8
div bx
~KC

=
mov xmodg,dx
mov xdivg,ax
xor dx,dx
mov ax,row_p
mov bx, 4

; .

div bx

mov ymod4, dx

mov bx,9@d



read_dot

‘mul.

;dd
mov ..
mov
mov
mul
add
mov
mov
mov
mov
mov
ror
and
rol
ror
popf
pop
pop
pop
ret

endp

bx
ax,xdivg
éffser,ax
ax,ymod4

bx, 2000h

bx

¢

ax,of fsets
di,ax
bx,video
es,bx

al, 10000000b
CXyxmodg
al,cl
alyessldil
al,cl

al,i

¥

CX

bx

§ HARBRE RSB AR S B S SRS SR R R S R R R R R R SR

code

ends



end

PHEHEBH RS SRR BHH AR AR BB BB BB SRR BB SRR B BB R B BB HRHR B Y
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QUAD COMPARATORS

LM139/139A,
LM239/239A,
LM339/339A

FEATURES

& Wide single supply
Voltage range — 2 VDC to 36 VDC
or dual supplies — =1 VDC to £18 VDC

1

of supply voltage (1 mW/comparator at

Low input biasing current =35 nA

3

Low input offset current = 3 nA
and offset voltage — 2 mV

ADVANTAGES
¢ Eliminages need for dual supplies
® Allows sensing near GND

® Compatible with all forims of logic
® Power drain suitable for battery operati

~

A

'
i eyt
1

{ NeuT

Very low supply current drain (0.8 mA) —

+5 VDC)

i @ “Input common-mode voltage range includes ground
i e Differential input voltage-range equal 1o the power

£ ' supply voltage

" i * Low output saturation voltage — 1.mV at 5uA = 70:mV.
at 1 mA

3 ¢ Qutput voltage compatible with TTL {fanout of ‘2),

DTL, ECL, MOS and/CMOS logic systems

on

SCHEMATIC AND CONNECTION'DIAGRAMS /

v

indépeadent

GENERAL DESCRIPTION

The LM139 series consistsuof four independent voltage

comparators which were designed. specifically to operate

from ‘a single power supply overa wide rar ge of voltages.

Operation from split-Power.supplies is also possible and the

low. powet supply currem deain is mdcpendem of the
magnitude of the powev supply voltage. These eomparators

' ‘also have a unique-characteristic in that the inputicommon-
mode voltage range inclides ground; even though operated

from a single power supply voitage.

w. Appligation areassinclude limit comparators;.simple analog
-fo  digital' converters: .pulse, squarewave and time delay
muylti-
vibrators and high voltage digitat fogic gates: The LM139
series, ‘was, designed to/ directly interface with" TTL and
CMOS. When operated f(om both plus and minus power
the LM338 will directly- interface with MQS
Yoge ~ where the low power drain of the LM339 is a

generators; wide range VCO; MOS clock timers;.

supplies,

distinct advantage over standard comparators.

CHIP TOPOGRAPHY

-1
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=
. i
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= ' e
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- i QUIPUY LLTAUY NPUT INPUT  INPUT  iMeUT 1-L,
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UT
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N
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PACKAGE DIMENSIONS : L
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TYPICAL APPLICATIONS
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LM710/LM710C voltage comparator

general description

The LM710 series are a high-speed voltage com-
parators intended for use as an accurate, lowdevel
d;.iul level sensor or as e replacement for opera-
tional amplifiers in comparator applications where
speed is .of prime importance. The circuit has &
differential input and a single-ended output, with
saturated output levels compatible with practically
31l types of integrated logic.

The device is built on a single silicon chip which
insures low offset and thermal drift. The use of
2 minimum number of stages slong with mir\qity-
carrier lifetime control (gotd doping) makes the
circuit much faster than operational smplifiers in
saturating comparator applications. In fact, the low

stray and wiring capacitances that can be realized
with monolithic construction make the device dif-
ficult to dupkicate with- discrete components oper-
ating at equivalent power levels.

The LM710 series are useful as pulse height dis-
criminators, voltage comparators in high-speed A/D
converters or go, no-go detectors in sutomatic test
equipment. They also have applications in digital
systems as an adjustable-threshold line receiver or
an interface between logic types. In addition, the
jow cost of the units suggests it for applications
replacing relatively simple discrete component
cireuitry.

schematic® and connection diagrams :

v

typical appiications‘

Schmitt Trigger

Pulse Width Modulator

.

oyt

*Pin connections shown are tor metal can.

Metal Can Package

Now P & connected 10 o

Drder Numbser LM710H or LM710CH
Seé Package 11

Line Receive With Incresssd
OQutput Bink Current
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LINEAR ‘
INTEGRATED CIRCUITS

TYPES SN52555, SN72555
PRECISION TIMERS

BULLETIN NO. DL-S 7312083, SEPTEMBER 1973

¢ Timing from Microseconds to Hours

¢ Astable or Monostable Oberation' s
s Adjustable Duty Cycle
o Up to 200-mA Sink or Source

Output Current
TTL Compatible Output

o Designed to be Interchangeable with

Signetics SE555/NES55

description

" The SN52555 and SN72555 are imonolithic timing
circuits capable of producing accurate time delays or
oscillation. In the time-delay or monostable mode of
operation, the timed interval is controlled by a single
external resistor and capacitor network. {n the astable
mode of operation, the frequency and duty cycle
may be independently controlled with two external
resistors and a single external capacitor.

, The thieshold and| trigger levels are normally two-

A

\nctional block diiunm

thirds and one-third, respectively, of Veg. These
levels can be altered by use of the control voltage
terminal. When the trigger input falls-below-the
wigger level, the flip-flop is sat and the output goes
high. When the threshold input rises above the
threshold level, the flip:flop is reset and the output
goes low. The reset input can override all other IRPUTS

and can be used to initiate a new timing cycle. When -

the reset input goes low, the tlip-flop is reset and the
Output goes low. When the output . is low, a“low-
impedance path is provided between the. discharge

terminal and ground. ~

The output circuit is capable of sinking or sourcing
Current up to 200 milliamperes. Operation is specified
for supplies of 5 to 15 volts. With a 5-volt supply,
Sutput levels are compatible with TTL inputs.

CONTROL
Vec  VOLTAGE

L (1]

JP OR P DUAL-IN-LINE PACKAGE
(TOP VIEW)

CONTROL
DIS- THRES VOLT-
VCC CHARGEHOLD AGE

®

112 3]«
GND ' TRIG: OUT. RESET
GER PUT
L PLUG-IN PACKAGE
(TOP VIEW)
Vec
DISCHARGE
[ i€ o
w7 P
" TRIGGER THRESHOLD
QUTPUT

CONTROL
VOLTAGE

RESET

PIN 1 IS INELECTRICAL
CONTACT WITH THE CASE

RESET
“

" &
FLPFLOP

127
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TYPICAL APPLICATION DATA

astable operation e T
5 E R
| Vee 5V w0 15 V) A
“)] (®) RLV Ra
II'ESET Vee 3 >
@ outrut [ OUTPUT - 3 .
[TRIGGER v . a >
i
SNE2555/SN72656 i
piscHARGE HZL 3
= °
Rg >
+ OPEN _ (B JCcONTROL © Bl B ] OUTPUT VOLTAGE
(See Nots A) IVOLTAGE  THRESHOLD
' oo e RANZANIZANIZAN
L I , ! VIVIVY]\
: v ITOR VOLTAGE
NOTE A: Decoupling the control voltage Input {(pin B) to l l
ground with s capscitor may improve operation, 5 Time—0.5 meldiv
This should be evalusted for Individual spplications, E i
FIGURE 14-CIRCUIT FOR ASTABLE OPERATION i FIGURE 15-TYPICAL ASTABLE WAVEFORMS é

SR

Addition of a second resistor, Rp, to the circuit of*Figure 11; as shown in Figure 14, and connection of theﬁr'

input to the threshold input-will cause the SN52555/SN72555 to self-trigger and run as a multivibrator. The capace

C will charge through'R A and Rg then discharge through Rprenty. The duty cycle may be controlled, therefo«{,b
the values of Ra#nd Rg. _—;
‘ -

This astable connéction-results (incapacitor “C/ charging and discharging between the threshold-voltage lee

(=0.67-VcC) and-the-trigger-voltage level {=0.33:V(c)- As.in the monostablecircuit, charge and discharge times
therefore the frequency.and duty cycle) are independent of the supply voltage. h=h
\ \ =

Figure 15 shows typical waveforms generated during astable operation, The output high-level duration, tp, is calculsw
as’ T3

: ¢ ‘ 100 k -
tn = 0.693 (Ra/+ Rg)C, : \ g
output low-levei duration, 1|, 8s: (—=1fs -
t= 0,693 (Ag)C: & : 3
§ 1K 3
The total period.is T = th + tj and frequency-is E \ 4
1 1.44 2 100, 3
f=—,orf = =———" =
7o' {RA +2RBIC g -1
¢ S 3
The frequency of oscillation) may be determined by g 10
referring tothe chart ‘shown, in- Figure 16, which | ul.
relates free-running frequency, f, tothe external - 1
resistors. Ra and -Rp and the external capacitor C.
Cuty cycle, D, is determined by the values selected for £
Ra and Rpg and may be'cafeulated as: 0.1 -
0.001 0.01 0.1 1 10
o = o BB2 » - ¥
RA+ RB — 7 C—Capacitance—uF -
i FIGURE 16-FREE-RUNNING FREOUENCY_;
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- TYPICAL APPLICATION DATA 5

- <ing-pulse detector -
missing-P : vec sy
“JRac1sn
> $ ’ FC=a1,r
Vec 5V w0 16V) ; e S 1
“)l {8) RL RA
i 1 RESET V|
(2) - chTrUT 8) OUTPUT § SEUT VOLT
ITRIGGER £ % r
|
SNE2565/SNT2655 i
piscHARGE Lo 3
>
(6) JCONTROL g o i
- I VOLTAGE  tHResHOLD |8
001 4F GND ~<c ]
I k" 3 |5
. ‘r -
ASTI644 oy > . . CAPACTTON vOLTADE
Time—0.1 ms/div
FIGURE 17—CIRCUIT FOR MISSINGPULSE DETECTOR FIGURE 18—MISSING-PULSE-DETECTOR WAVEFORMS

The circuit shown in Figure 17 may be utilized to-detect a missing pulse orabnormally long spacing between consecutive
pulses in a train of pulses. The timing interval-of the monostable circuit iscontinuously retriggered by the input pulse
train as long as the pulse spacing is'less'than the timing interval, A longer pulse spacing, missing pulse, or terminated

- pulse train will permit the timing interval to be completed, thereby generating an output pulse as illustrated in Figure 18.
itage lee E g
it frequency divider

By adjusting the length of the timing cycle; the basic circuit of Figure 11 can be-made to operate as a frequency divider.
‘ulw'h' Figure 19 illustrates @ divide-by-3 circuit-that makes use of the fact that retriggering cannot occur during the timing

cycle,

T VOLTAGE

Voltage—2 Vidiv

2/1 i //' A

| |

'g[)AA";A...- \“.‘ b l
;
%

¥ “’L )] l vOL lm
) f Time=0.1 ms/div
F ,
Tg FIGURE 19—-DIVIDEBY-THREE CIRCUIT WAVEFORMS
JENCY =

—

SRR ETRTY
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TYPICAL APPLICATION DATA

puise-width modulation
: ; o nac200
5 ' Vec 16V 0 15 V) X 3
% cc © B P i
= \\
- 4 % : 7 oy
: . ml i 1) RLE $RA L Brm
RESET Vee @)
crocx _@lrriceer OUTPUT OUTPUT s
INPUT ~/2
o 9 CLOGE WJT VOL TAGE i
" DiscHARGE |21 ) é i
" MOOULATION ; | 8 [l i
INPUT (5) |CONTROL ) -“ >
tos Now A) VOLTAGE  THRESHOLD . i !ll R
GND ~C Y oo YoLTAGE 32 ﬁ
()] i
l ‘L ¢ / 4 ‘3\_‘
NOTE A: The modulating signal may be dirsct or capsci- ‘ n [ r ﬂ A i '--5
‘ tively coupled to the control voltage terminal. For | voLTaGr 1 %'

direct coupling, the effects of modulstion source
voltsge end Impedsnce on tha biss of the
SNBE2555/SN72555 should be considersd. 3
FIGURE 20—CIRCUIT FOR PULSEWIDTH MODULATION FIGURE 21+PULSE-WIDTHMODULATION WAVEFORD@_
The operation of the timer may be modified by modulating the internal threshold and trigger voltages. This &
accomplished by applying an -external voltage (or current) to the control voltage pin. Figure 20 is a circuit for
pulse-width modulation. The menostable circuir i$ triggered by a continuous infut pulse train and the threshold voltag
is modulated by a control signat: The resuitant effect is.a-modulation of the output pulse width, as shown in Figure 21.

A sine-wave modulation signaliis illustrated, but any wave-shape could be used.

Time—0.5 me/div

22

-

pulse-position modulation

T .:
Yoo sV A5 V) 0 ¥
] @i~ PR RRA < A
RESET  Vge b = - -
L OUTRUT OUTPUT 2 \
[TRIGGER E = LATION $eUT VOL TAG -
SNE2655/SNT2555 o
i DISCHARGE |t é
- ‘;Ra -
WMODULATION (6] ICONTROL 1) ; ¢
INPUT IVOLTAGE
(Seo } A . THRESHOLD
GND s=c BUTPUT VOLTAGE
l A HA A /1 A
rv "Bt
NOTE A: Tha modulating signs! may be dimct or capsci- .
tively coupled 10 the control voltage srminal. For
direct coupling, the effects of modulstion source = 1“” Am‘fm

voltage #nd Impedance on the biss of the Time-0.1 ms/div

SNE2565/SN72665 should be considersd,

FIGURE 22—CIRCUIT FOR PULSE-POSITION MODULATION FIGURE 23—PULSE POSITION-MODULATION WAVEFORM

The SN52565/SN72555 may be ‘used as 2 pulse-position modulator as shown in Figure 22. In this npplication;:_
threshold voltage, ancj thereby the time delay, of a free-running oscillator is modulated. Figure 23 shows such a circdit
with a tv_iangulnr-wave modulation signal, however, any modulating wave-shape could be used.
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