-1- A CTRCU T FOR GENHATI NG A SCROLL W NDOW S Ih@gtg%ig;

APPARATUS This i nvent™n relates to a circuit f generating a scrol
wi.ndow signal in digital inage apparatus, and particularly to a circuit for
generating a scroll wi ndow signal capable of displaying two different
screen sources, one on the right and the other on the. left section
of a common screen sinultaneously. Techni ques of displaying nore than
two -screen sources sinmultaneously on a comon screen, such as a
pi cture-in-picture systemand a scroll screen displaying systemare known.
The picture-in-picture system which +Inserts a small screen into a main
screen having a different screen source, has an advantage that it can
di splay an entire original sourc reejy |t ' ortcom-n
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di stances. A known techni quIGHTAI SEMAGEVAPPARATUS NS havi ng di fferent
screen sources sinultaneously on a common screen, one on the top and the
ot her on the bottom or one on the right and the other on the |eft
respectively. THEhigstbnveditbPBys 8lfées (ke awshbretires SR%h the

sane size unOPgtOhgt NEMekiddn B halmPswsigigal tie ailartad t Anmgeml | er
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other on the left section of a common

N screen simultaneously.

Techniques of displaying more than two -screen
sources simultaneously on a common sScreen, such
as ~ a picture-in-picture system and a scroll screen
displaying system are known. The picture-in-picture
system, which inserts a small screen into a main screen
having a different screen source, has an advantage
that it can display an entire original source screen.
However, it has a shortcoming  that, due to the small
screen size, it can not be viewed easily at long
distances. |

~ ‘A - known techhique displays. two screens
having different screén sources simultaneously on a
common screen, one on the top and the other on the
bottom, or one on the right and the other on the left
respeétively. The system displays either the two
pictures with the same size or one of them with a
larger size and the other with a smaller size. In the
scroll window displaying system, although both
pictures may be full-sized, only respective parts of each
picture may be viewed simultaneously.

Wwhen a multiple screen is selected and
displayed, in a conventional scroll window




-2- djsplaying system he desired portion of t creen is displayed by
setting a wi ndow by neals of handling sel ection ke for top and bottom or
right and left control. However, the top -and bottomor the right and left
wi ndow scrol ling nethod utilises dlfferent screen selecting  w ndow pul ses,
according to the types of scroll screen. Then, each screen scrol

type is selected by a decoded w ndow si gnal . Therefore, this nmay have a

di sadvantage that the selection logic circuit for selecting screen scrol
types becones conplicated and the capacity for |ogic signal processing
must be relatively high. Preferred enbqdi nents of the invention aim- to
provide a circuit - for conparing §éoll screen nmode signal s for
discrimnating a given node by neans of (+) (-) key input signal
representi @gsplagiall (9PeLem, tOtateochL%ia.—éd r;%lthé&f ﬁe'ﬂﬁéatéd"r%éh scrol |

screen w ndow abl e to0 a scrol creen node; and - to _provide a
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prOV|ded a scro oW g€nera I rcult use |n
processi ngt@bpardindew t RECeLL &8t mﬁﬁﬁﬂd shkglises different screen

selecting window pulses according to the . types of
scroll screen. Then, each screen scroll type is
selected by a decoded window signal.

~ ' Therefore, this may have a disadvahtage that
the selection logic circuit for selecting screen scroll
types becomes compllcated and the capacity for logic
signal procgssing must be relatively high.

Preferred embodiments of the invention aim

- to provide a circuit for comparing scroll

' screen mode signals ~ for discriminating a given mode

by means of (+), (-) key input signal representing a
scroll type; '

- - to provide a circuit for generating a scroll
screen window signal Suitable to a scroll screen mode;
and

- to.provide a circuit 'capable of displaying on
a displaying device a desired scroll screen by separating
vertically a screen which is corresponding to a given
scroll mode. '

According to a first aspect of the present

. invention, there is provided a scroll window generating

circuit for use in digital image processing apparatus,
the circuit comprising: :




-3- a first counter negls connected to receive a ck input and arranged
“to count froman initi count value in response t®a START signal; - a
second counter nmeans arranged to count upwardly and downwardly from a
preset value, in response to UP and DOM count signals input by a user; a
- conpar ator neans connected to receive count outputs fromsaird first and
second counter neans ‘and to dgenerate or nodify a scroll w ndow signal when
the count outputs fromsaid first and second counter nmeans have a
predet erm ned nutual relationship; and nmeans for resetting said first and
second counter neans to said initial count value and said preset val ue,
respectively. Preferably, said first €btinter neans conprises two counter
circuits connected to count sequentially, each counter circuit bei ng
connected t.o recei ve _CLEAR gL ul ses si %ﬁ e on respectlve
hpUts of the cour of LES T FOURERTe RERRR GAHIBGE GBndi: FROSALRL oy
i ncl ude arcldelgaimphidr andcardiangesd ctoc&osnyndlromn amnan:rmiml tdeurbf and

passi ng ”1/ cq lﬁ-% @é\ﬁén é)cﬁéef i G ﬁ nmeans. The said OR gate nmay

be connecte sal scro W n gnal on an anot her i nput
t her eof , wher eby shiseeInsticaunfies m%answmmaraﬁd/m eeunt kpwRrdly ndow

signal i s GRNIRIhI1yTekd & pRideradive, tif Kddgdtide lew;d&&ndl rst and
second DOWN count signals input by a user;

a comparator means connected to receive count
outputs from said first and”second counter means and to.
generate or modify a scroll window signal when the count
outputs from said first and second counter means have a
predetermined mutual relationship; and

means for resetting said first and second counter
means to said initial count value and said preset value,

'

respectively.

Preferably, said first counter means comprises
two counter circuits connected to count sequeﬁtially,
each counter circuit being connected to receive CLEAR and
CLOCK pulses simultaneously on respective inputs of the
counter circuits.

The scroll window generating circuit may include
an OR gate for receiving a clock signal on one input
thereof and passing the clock signal,to the first counter -
means. ' ' '

The said OR gate may be connected to receive said
scroll window signal on an another input thereof, whereby
said clock signal is inhibited when said scroll window
signal is generated or modified.

- Preferably, the circuit includes first and second
AND gates for receiving on :éspective input terminals -
said UP and DOWN count signals when input by a user.



AND gates for

count- signals when inp by a user. -4- Said co

receivin respective input term n! said UP and' DOMWN

rator neans preferably

comprises a plurality of exclusive-COR gates connected to receive said count
outputs fromsaid first and second counter neans and conpare them and a

NCOR gate connected to receive the outputs of said exclusive-OR gates and to

output or nodify sai.d scroll w ndow signal. Limt means may be provided for
receiving the count output of said second counter means and inhibiting
counting up or counting down of said second counter neans when the count

is at an upper or lower limt respectively. Such limt neans
may conprise first and second NAND gafé§, each connected to receive an
n-bit output of the second counter neans through a respective array of

out put t hereof

i nverters.
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-Limit means may be provided for receiving the
count output of said second counter means and inhibiting
counting up or counting down of said second counter means
when the count output thereof is at an upper or lower
limit respectlvely

Such limit means may comprise first and second
NAND gates, each connected to receive an n-bit output of
the second counter means through a respective array of
inverters. Then, said first and second AND gates are
preferably connected to-receiue'the outputs of said first
and second NAND gates. '

The invention aiéo extends to image ‘processing-
apparatus including a scroll window generating circuit
according to the first aspect of the invention.

In such image processing apparatus, said clock
signal preferably has a frequency of 3.58 MHz.

Preferably, said.means for resetting said first
counter means to said initial count value is arranged  to
divide a synchronising signal of the image processing
apparatus in order to provide a synchronous RESET signal
to which said first counter means responds.

The image processing apparatus preferably
includes display means for displaying on a common sScreen

d



to which-said first c ter nmeans responds. The i e processing apparatus
preferably includes diW¥l ay neans for di spl ayi ng o a conmon screen t wo
separat e screen i mages each of which conprises a window formed in the
other, and scrolling neans for scrolling the point of division of the two
inages. The said scrolling neans is preferably arranged to respond to the
-count - output of said first counter neans, which count output represents
~the degree of scrolling - that is, the point of division of said two

i mages. Preferably, said two inages are arranged to occupy respectively a
left and a right portion of said Connng screen, such that said point of

di vi sion conprises a substantially uprtght I|ne Said preset value of said
second counter neans preferably represents said point of division being in
af m dﬂl e pewdi Fepdrabed seyvan inages Echr d'fngzrlxileh comln:tnhﬁ%s aspectI
of the inv ion, cir.cujt r. ge cralyly seregn wndew si gna
conpri ses: gﬂ& g%?’émFgr Jrréc&?‘\?i g%&iégasﬁg"% %Elf s]1]g]h%§ g‘ ﬁvrg Ta first
count er CNdreahliingsthenpotntinofrdOxig2ionopf theetVOngmagessynchronous
signal froma  synchronized-divider and receiving an output of said OR

gate; a first AND gate and a_second AND gate _ for receiving a
right/left scroll Thed&hifelsialdgng g‘ﬁ%@nﬁeﬁér RreferaklsaFranggdt hjr d

counter CNI@ tespds®i ¥bnéhe S€é@ht Wurﬁim:sefeetam sigeal dawnterfifth
I nput tern1na| and geﬁeratln% a sgro%l ndow
’ count outpu represents the degree of
scrolling - that is, the point of division of said two
images.
Preferably, said two images are arranged to
occupy respectively a left and a right portion of said
common screen, such that said point of division comprises

a substantially upright line.

- Said preset'Value of said second counter means
preferably represents said point of division being in a
middle portion of said common screen.

According to another aspect of the
invention, a circuit for generating a scroll screen
window signal comprises: an OR gate for receiving a
basic clock signal 3.58 MHz; a first counter CNT1 and a
second counter CNT2 for receiving a synchronous
signal from a synchronized-divider and receiving an
output of said OR gate; a first AND gate and a second
AND gate for receiving a right/left scroll window
selecting signal generated by a user; a third counter
'CNT3 for receiving a scroll window selecting signal from
a fifth input terminal and genetating a scroll window
setting signal; a plurality of exclusive OR gates
and a NOR gate for receiving outputs counted from said
second counter and said third counter, comparing the
outputs, logicizing them, and generating a scroll
window signal to be input to said OR gate; and a



setting signal; a pl lity . of excl usive OR s and a NOR gate. for
recei vi ng out puts count from said second counter d said third counter,
conparing the outputs, logicizing them and (generating a scroll w ndow

signal to be input to said OR gate; and a -6- first NAND gate and a- .

second NAND gate for receiving the output of said second counter after

I nverting outputs of said second counter in a given manner. For ‘a better
under standi ng of the invention and to show how t he-sane may be carried
into effect, reference will now be nade, by way of exanple, to the
acconpanying di agrammatic drawi ngs, ingahich: Figure 1 is a circuit

- diagram of one enbodlnent of the invention; Figure 2 is an operational
dlagran1lllustrat| one exa le of a scroll window screen of a preferred

enbodi nent fdEsthdANR SRS AR a?ldsFFﬁﬂﬁieNAgnl gaie Sg&r FaSHNLnAVidIHr m
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1. Referrln to Fi qure cir,cui_t for generatlng a scroll screen w ndow
signal is E%PFyC§W8%ﬁ HA P §LY S MAONET it er means 100 conprising

an OR gate for receiving a basic clock signal of 3.58 Miz on a first input
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to. reference will now be made, by way of example, to the
accompanying diagrammatic drawings, in which:

~ Figure 1 is a circuit diagram of one embodiment
of the invention;

- Figure 2 is an_operétional diagram illustrating
one example of a scroll window screen of a preferred
embodiment of the invention; and '

Figure 3 is an operational waveform diagram
1llustrating one example of operation of the embodiment
of Figure 1.

Referring to Figure 1, a circuit for generating a
‘scroll screen window signal is schemtically shown, having
a first counter means 100 comprising an OR gate for
receiving a basic clock- signal'of 3.58 MHz on a first
input terminal 10, and two counter circuits CNT1l, CNT2
for receiving a synchronous READ-START Signal from a
synchronous -divider (not shown) at a clear input
terminal CLR. A second input terminal 20 is connected to
the clear terminal CLR of each counter circuit CNTl,
CNT2, each of which receives the output of the OR gate at
a clock terminal CK, and according to an input signal at
the second input terminal 20, counts in a giﬁen manner
the signal input from the clock terminal CK.




the clear- term nal CL f each counter circuit CNT2, each of which

recei ves the output o e OR gate at a clock ter al CK, and according to
an input signal at the second input termnal 20, counts in a given manner
the signal input fromthe clock termnal CK -7- A second counter means

200 conprises two AND gates AND1, AND2 for receiving through third and
fourth input termnals 30, 40 a scroll window right/left selection
signal " generated by a user, and a third counter circuit CNT3 for
receiving the outputs of said AND gates AND1, AND2 at count-up and
‘count-down term nals thereof, and thereby countlng In response to the
outputs of the AND gates. A load t&fminal LOAD of the third counter
CNT3 receives a scroll selection signal through a fifth input term nal
50 while input tergi nalSodd Rountdk! hrand 268 sc%mﬁetsasprﬁéems ddl e
position of a scroll-screen. A Conparator peans 300 ‘conprises four
excl usi ve- 9BRe§apl
first andlﬁ@wdtéwﬂrﬂ]_m@r@s 160aZee,rotm.erwmndwparmrmxsméfctount ed
at e .NOR for | Cl gbthe scroII W ndgw Si ga
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nter neans to pro uce an inverte output to NAND gat es

ermlnals thereof, and thereby counting in response to
the outputs of the AND gates. A load terminal . LOAD
of the third counter CNT3 receives a scroll selection:

signal through a fifth input terminal 50 while input

terminals A, B, C, D thereof are set for a pre-set middle
position of a scroll-screen.

A Comparator means 300'comprises four exclusive-

OR gates XOR2 to XORS  for receiving the counted values
from said  first and second counter means 100, 200,
thereby
NOR for logicizing the scroll window signal to produce

- an output signal SW, which output signal is input to the
OR gate of thé first counter means 100 and sets a
corresponding scroll window.

comparing said counted values, and a NOR gate

A limit means 400 comprises four inverters N1 to

N4 for receiving the output of the second counter means
200 to

NA

1,

produce an inverted output to NAND gates
NA2, said NAND -gates generating window

recognition signals_ ‘corresponding to leftmost and
rightmost sides of the screen, which signals are sent to
sand AND gates ANDl1l and AND2.

Figure 2 is an operational diagram showing

one example of operation of the circuit of Figure 1. When
scroll screen 188, vertically set in division,
is divided into twelve scroll position setting

a

"modes,

it is 1intend to display a main screen at .the



NAL, NA2, sai d - gates generating w ndo cognition  signals
corresponding 'to |e™nost and rightnost sides ol the screen, which '
signals are sent to sand AND gates AND1 and AND2. Figure 2 is an
operational diagram show ng one exanple of operation of the circuit of °

Figure 1. Wien a scroll screen 188,  vertically set in division, is
di vi ded into -twelve scroll position setting nodes, it is intend to-
display a main screen at the -8- left side, and a digital sub-screen

at the right side, according to the output signal SWgenerated at the
output terminal of the NOR gate NOR 05 Figure 1. That is, the sizes of
the right and | eft screens are proportionally changed accordlng to the
change of the scroll w ndow sel ecting signal SW A default w ndow

sel ect ngléfﬁ“%'id%W samnai @ ifgigale Subescreenniati diheonighr stliden 288, at

whi ch scrol | ct|o et to | f L D5t e -
nanel y, tfREC Pﬁ N9 er n&P% %Hepﬁlﬂ Q?&%%%ntélw g%rn(ﬁ‘%té‘gr laﬂszth%h
preferentoatpytattehmlmalueOGllmhelHOBh§a§ﬁaNQBe°§fFéﬂHQ%lhnt Tnqtustrated

in Figure, g sa RE%DéTéRh f%‘ahn'dnpuuetﬂ:tbére?é?f@ndrleﬂpu'[ -
term nal |gure 1; shows th out aI at the al Q@ of
t he countQFOEPFEGPFaéNY1Q§aqg gcgorgé rH&’nals at

out put t egarBaLs ﬂ%do@seﬂ.etlﬁengowttgnahl sww t ENT 2defa@lgurwé.ndow
selecting signal SW shown in Figure 2 has an initial
configuration 288, at which scroll function .is set up
automatically for an initial state - namely, the input

~ .terminals A - D of counter 3 CNT3 are set up
preferentially at the value 0110.

In the example of operation, illustrated in
Figure 3A :

(3a) shoWs".a READ-START signal input to
the second input terminal 20 of Figure 1;

_ (3b) shows the oﬁfput signal at the terminal
QD of the counter circuit CNT1 of Figure 1;

(3c)-(3f) show output signals at output
‘terminals QA - QD of the counter circuit CNT2 of Figure.
1;

(3g) shows a control input signal input to
the fifth input terminal 50;

(3h) shows an input signal waveform of the
third input terminal 30; ' '

(31i) shows an.output data waveform of the
counter circuit CNT3; and




1; (3g) shows a contrﬂ-.input signal input to thegmfth input term nal 50;
‘(3h) 'shows an input s al waveformof the third put termnal 30; (3i)

shows an output data waveformof the counter circuit CNT3; and - 9-
(3j) shows a scroll w ndow signal waveform SWoutput fromthe NOR gate. In
Figure 3B, alternative operations in response to user signals input at

termnals 30, 40 are illustrated. Thus (3k) corresponds to (3g) of
Figure 3A; (31) and (3m illustrate sggnals input at term nals 30, 40; and
(3n) illustrates correspondi ng output signals fromthe counter circuit

CCNT3. In Figure 1, if a user turns a scroll function key (not shown) ON, a
‘scrol | pul se becones (3dgi shawgh. Fhscreddolwindgwcsignali YAYRLSEM t he

fifth i npgi, l,pa k3ol NBH! gate3d. 3k because it is accepted
as activegﬁ Bﬁégpe kgggtggé Subsgqugntly, t he READ- START signal 3a is

generated by the main synchronous signal generating circuit (not shown)
during scrolling, rhy paigure (3B taftermiatiore peratsondTin €d8gonse cleared.

Thitial EPo BEAR. SERERLS HRub; aF reEmiadid: AL TG AT 5 o
I f the whpltustrated188Thuss¢fkipcorresponrdsctaonddg) aofsRbgarendkigure 2, a
window 1 r2ghOryd§ (3m) illustrate signals input at terminals

30,40; and (3n) illustrates corresponding output signals

from the counter circuit CNT3.

~ In Figure 1, if a user turns a scroll function _

key (not shown) ON, a scroll pulse becomes logic high{
The scroll selecting‘signal of the fifth input terminal
50 is input as 3g, 3k ‘because . it is accepted as
active low state. Subsequently, the READ-START
signal 3a is generated by'the main synchronous signal
generating circuit (not shown) during scrolling, by
which the two counter circuits CNTl, CNT2 are cleared.
After this, the two counter circuits CNT1l, CNT2 start
counting from their initial zero value, which is pre-set
at their respective terminals A,B,C.D.

. If the whole screen 188 is set up with

~ twelve modes as shown in Figure 2, a window 1 region is
cleared at the next synchronizing interval, a
reférence frequency being counted 16 times and the
window 1 then being generated. And the window selecting
signal of a window 12 region is gen'erated after the
reference frequency is counted 16 x 11 = 176 times.
Namely, a scroll window'reQuires eleven windoﬁs
according to the position ~of each screen scroll.
when the scroll is initially switched “ON*, the
position 288 of the scroll windowsignall SW is
automatically in the initial position as in Figure 2,
corresponding to a mid-position of the scroll.



cleared at t he synchroni zing interval, ef erence frequency

bei ng counted 16 tlne d the window 1 then bei ng®enerated. And the

wi ndow sel ecting signal of a w ndow 12 region is generated after the
reference frequency is counted 16 x 11 = 176 tines. Nanely, a scrol
wi.ndow requi res el even w ndows according to the position of each screen
scroll. When the scroll is initially swtched "ON', the position 288.
of the scroll w ndowsignall SWis automatically in the initial position
as in Figure 2, corresponding to a md-position of the scroll. -10- The
exanple of Figure 2 wll now be g scribed in nore detail, with
"reference to Figures 1 and 3. The first and the second counters CNT1,

CNT2 are cleared by each READ- START received fromthe second input
term nal Thus etheREéQ-aﬁ,T RE shgnadrig us_-éozrrat ofililni hbad bparts of.

a virtual e sig exce a,sync nou g t hesi zed
si gnal . /ﬁ4%§c€ é SﬂomEBﬁn %Fabircﬂgﬁg Eﬁﬁﬁ 2t8r§§€P5§$ E %é83|gnal :
(3a) of Figure 3, an input clock signal 'i's counted by inputting the
reference frequency clock of 3.58 Miz via the first input termnal 10 to

the clock termnals CK of the counter circuit CNT1l, CNT2 through the OR .
gate, and the outPhe sifdust ead) theomsesond, gqunters ni GNTL, ( ONTaf

counter cidqliidy CNldal Spput 8sén RENSISTART! tBEkLvEA! Erol 8H8| setontne
counter ci rncggﬂé termina ar r2|0e T uts eea% untEeArD CSI’I(I‘&%T signazl is to
‘match initial parts of a virtual image signal except

a synchronous signal of an image synthesized signal.

After the two counter circuits CNT1, CNT2
are cleared by signal'(aa) of Figure 3, an input clock -
"signal is countéd by lnputting the reference frequency
clock of 3.58 MHz via the first input terminal 10 to
the clock terminals CK of the counter circuit CNT1,
CNT2 through the OR gate, and the output signal (3b)
from the output terminal (QD) of counter circuit CNT1
is output. When the ripple carry signal of the counter
circuit CNT1 is ' carried to the counter circuit CNT2,
and the input clock signal from the OR gate is counted,
the output_signals of the output terminals QA - QD of
the counter circuit CNT2 are output as (3c)-(3f), and
input to the exclusive OR gates XOR2 - XORS. During a
period of one horizontal synchronous video signal, one
.horizontal screen can be completely counted out by the
counter circuits CNT1, CNT2, wherein a count of about
192 is needed to count all of the effective screen
section. )

As a result, a 5-bit-counting output out of
the maximum possible output of 8 bits from the first
counter means 100 is output as (3b)-(3f) in Figure 3. If
a user inputs a scroll key, a signal such as (3g) (3k) in
Figure 3 1is generated and the load terminal LOAD of the
counter circuit CNT3 is activated.




and the input clock si | fromthe OR gate is cou’l!d the output
signals of the output (™mnals QA - QD of the cou circuit CNT2 are
out,put as (3c)-(3f), and input to the exclusive OR gates XOR2 - XOR5.
During a period of one horizontal synchronous video signal, one horizontal
screen can be conpletely counted out by the counter circuits CNT1, CNT2,
wherein a count of about 192 is needed to count all of the effective screen
section. As a result, a 5-bit-counting output out of the maxi mum possi-ble
output of 8 bits fromthe first counter nmeans 100 is output as (3b)-(3f) in
,Figure 3. If a user inputs a scroll keyjja signal such as (3g) (3k) in
"Figure 3 is generated and the load term nal LOAD of the counter circuit
CNT3 is activat ed. Since the states of the input termnals A B, C, D
of the third counter &nmge the astates efmhbhentepiatyterningls the

activation gf tge Dtmfd&wntﬁLW%hm@yt RY§T 8t t BeePubRUtoLgloM Nal s
QA - QD of the counter circuit . correspondj ngly ut 3i
Ther eaf t er, SIMRLtAn@ARSAyd  Wilt theﬁ'{ﬁjt ﬁﬁg (ﬂ‘q: ‘Pl‘g d‘ﬁ %8? ci f‘ég l‘QCNTZ
b% t he exElueuneeERcswees X682 ot pERatattiepantput! heenghallse QANCRQEat €.
Then, t he ctin COLT e osi ti.on
of the sc?§1l %' éﬁé%é¥$:$§%% gé Ségﬁgggggdgﬁgig nggﬂg S€él ecting
si gnal SNVis3ihputTm@nﬂathRugatth£§ Ch@ppubdelwﬂhhttMQ oatpht codnter
circuits G\Ef&e coGNE%:‘ L TiA xppdoeémzcgg&% té}&ﬁﬁwérénteatéko&o@%um' ng.

This preferred —exanp ws _t wo rent
to XORS and passed through the NOR gate. Then, the

window selecting signal. SW corresponding to the middle
~ position of the 'scroll screen window in Figure. 2
is output. If the selecting signal SW is input to the
OR gate OR, the pulse inputting of the counter circuits
CNT1 - CNT2 is stopped, causing. the counters to stop
counting. This preferred example shows two different
screen sources in the same size. Thus, if the two screen
sources were to illustrate two different people's faces,
only a half of each person's face would be displayed on
the scroll screen. '

If a wuser selects a key (+).to display the
left half of the screen, the input of (3h) is input to
the AND gate AND1 of the third input terminal 30. . When
the output of the NAND gate NAl is input to the 'other |
input terminal of said AND gate AND1 an output of the
AND gate AND1 is input to the up-counter terminal of
the third counter CNT3. The third counter CNT3 is
up-counted from 0110 as at (3i) and finally a sequence
of 0110-0111-1000 is output from output terminals QA -
. QD.

The output of the third counter CNT3 is
compared with the output of the 'output terminals QA -
QD of the second counter CNT2 at the exclusive OR gates
XOR2-XOR5. Then, if the outputs of the second and the
third counters CNT2-CNT3 are all the same, all the




screen sources in the s size. Thus, if the two s n sources were to
illustrate two different ™eople's faces, only a half each person's face

woul d be displayed on the scroll screen. If a user selects a key (+) to
di splay the left half of the screen; the input of (3h) is input to the AND .
gate AND1 of the third input termnal 30. When the output of the NAND
gate NAL is input to the other input termnal of said AND gate ANDl1 an

out put of the AND gate AND1 is input to the up-counter term nal of the
third counter CNT3. The third cowazer CNTI3 is up-counted from 0110 as
at (3i) and finally a sequence of 0110-0111-1000 is output from output

termnals QA - QD. The out put the third counte npared w th
t he out put c8tPURE q;ﬂrﬁﬁeteFﬁFﬁgﬁévEA dﬁ(J?Qﬁe§he&ggﬁggehgoﬁﬁFQFeCNTz at
the excl uswg;@R daiwes afdR:RREcrolTheindow $bhgnalit §Wt 4sobehbeatedond and

o Eﬂerdeiel §| aiggﬁgagyég 2§R23%2R5b¥e gesﬁﬁggpgkllgéﬁ *and the-sgrgprts

of

wi ndow signal SWis generated to be Ioglc high as at (3j), by the NOR gate
NOR. Thus, when t?ﬁuﬁeg he? 39 afrﬁkgﬁf@éEEd'”w EEH&G 21is
sel ected and the scro wis ate rsi. and e second
counters PNmt inTFi Q&Fﬂa)zs H?avéq%tﬁﬁ theit $erolinwindevoir

term nal é&zbﬁa@eﬁ?rmthw Fdewtsi gl ?Merwe&ondOcdme@B orre, OR
thereby éxs'ggplarfways haveoufégic high input to their clock
terminal CK by a scroll window signal SW input to the
) OR gate OR, thereby stopping the count.
= Thereafter, the scroll window is cleared by the
read-start signal input to the second input terminal 20.

If a user selects a key (-),data is input to
the AND gate AND2 through the fourth input terminal 40
and the output of NAND gate NA2 is input to the other
input terminal of said AND gate AND2. Therefore, if the
third counter CNT3 is set for down-count by the output
of the NAND gate NA2 to count down, the outputs of the
output terminals QA-AD of the third counter CNT3 are
down-counted and input to the exclusive OR gates XOR2-
XORS. Thereafter, the output of the third counter CNT3
is compared with the output of the second counter CNT2.
According to the above compared values, when all of the
values become logic low, the output of the NOR gate NOR
becomes logic high. Hence a window is set such that
the left scroll @ screen in Figure. 2 is reduced and the
right-sub digital screen is displayed on a large scale.

The window of scroll screen 1 in Figure 2 is
readily selected by (3k) - (3n) in Fig. 3, according to
the change of inputs of the third and fourth input
terminals 30, 40. If~the output of output terminals QA -
QD of the third counter CNT3 is 0001 (corresponding ta
the leftmost window) or 1011 (corresponding to the




Thereafter, the scroll ,ndowis cleared by thegaead-start signal input
to the second input teri®nal 20. |If a user selects key (-),data is input
to the AND gate AND2 through the fourth input terninal 40 arfd the output
of NAND gate NA2 is input to the other input termnal of said AND gate
AND2. Therefore, if the third counter CNT3 is set for down-count by the
out put of the NAND gate NA2 to count aba/n the outputs of the output
termnals QA-AD of the third counter CNT3 are down-counted and input to the

excl usi ve %ﬁ@§t%éo¥@5me-@§£§@£§e&f the ﬁm%a@éstﬁﬁlt hAsl counter

CNT3 is co red wth the out of the second counter According to
the abover@SRPEFEReLY E§§°‘“\ﬁh 49 v tﬁ%avSFGe§nEé‘§orF§ IR ANBw, the
out put of ¢heebORNDL ¢ ANEB2hecomeerkedeire hitthe blﬂltgﬁ:tfs vofidapel aMmt such

that the left sc i g and. the r t.-sub

di gi t al sc?%%?lsléﬁ%#Sp%g b&%"é ;Pgécség?'eafﬂhé% h‘rss"dfhﬁ screen 1
in Figure ﬂxisdrmmyesecumkchm (lelt) acqepnedn FiSp, Bheascaadilng to the
change of ﬂ{gg{? i ter g4 o0 If the
out put . of “outpu ‘fierafn&ﬁa#&& ’?ég%] third c%u[ﬁie\fé |s 0001
(corresponding to the leftnost w ndow) or 1011 (corresponding to the

-13- rightnost wi ndOW)IntﬂﬁeOUt?Eéfe?fe&h%mfﬂéﬁ@nﬁﬁttesaéﬂﬂzdi‘% regpectively
beconme | ogic, | ow and are in he AND gat es ,AND1 eref ore, the

outputs ofthi® ARMERE R ANSECZAPR Beddne FH5PLY o%%ﬁﬂwény ?Rputd of the
third courtcaredJ3 ar eimnéve:c_ept_sdrom furecstonl lcan be easily

increased by increasing the  number of scroll screen
N window, applying 5 bit, 6 bit, 7 tit or 8 bit instead of
' 4 bit. :
As described above, the scroll window signal
‘can be generated, easily  and effectively, by
using a picture-in-picture téchni:.:ue or a horizontal
synchronous counter -for use in other various digital.
processing and by key inputting with the help of an
up/down counter. '




screen w ndow does not e%ed over a given scope. | e preferred !
enbodi nent according to is invention, there are 1 scroll w ndows . on :

a screen. However, scroll function can be easily increasedby———.

i ncreasing the nunber of scroll screen w ndow, applyln

bit or 8 bit instead of 4 bit.- As descri bed above, the s ﬂm"m!ﬂ#m, ﬂi'al )
" can be generated, easily and - mffectively, by *ust ng

pi cture-in-picture technique or a hori zontal synchronous counter -for use -
in other various digital processing and by key inputting with the help of

an up/ dowClhIMSer. - 14- CLAIMS: 1. A scroll w ndow generating
circuit for use in digital image processing apparatus, the circuit
conprising: a first counteiﬁneans connected to reielve a cl ock input and

arranged tl count frRnS&RS; i (41RAOY, FRNGERTARG nCLESPORs £9T0 UFST:

signal; a @f?@%rowmsgeﬁepmﬁssn@@i appavatupyarthe aodrdwmpar dl y
froma prese %£%$1 I n response to UP and DOM count signals input by a
user; $®ans connected to recei ve count outputs fromsaid first

and second count era nfdms tandovntgandre@nsocaonnrefed F9 oFpCRilyRVASI gnal
when the ca Uk Okt S afxaomﬁ@neehl ' SOGnECERBA GAUNEIt IERCoBRYe A

predetermn ationsh
value in response toc a START signal;

a second counter means arranged to count uowardly
and downwardly from a preset value, in response to. UP and

DOWN count signals input by a user:
N4 a comparator means connected to receive count

- outputs from said first and second counter means and to
generate or modify a scroll window signal when the count
outputs from said first and second counter means have a
predetermined mutual relationship; and '

means for resetting said first and second counter
means to said initial—eount value and sazd preset value,

respectively

2. A scroll window generating circuit according to
claim 1, wherein said first counter means comprises two
counter circuits connected to count sequentially, each
o counter circuit being connected to receive CLEAR and
~ .~ CLOCK pulses simultaneously on respective inputs of the
counter circuits. ' |

3. | A scroll window generating circuit accotding to
claim 1 or 2, including an OR gate for receiving a clock
signal on one input thereof aaéwpassing the clock signal

to the first counter means.

4. A scroll window generating circuit according to
claim 3, wherein said OR gate is connected to receive
said scroll window signal on an another input thereof,




means.for Tesetting sai!i rst and second counter s to said initial
count value and said pr®™et val ue, respectively. 2. A scroll w ndow

i

generating circuit according to claim1, wherein said first counter means -
eonprises two counter circuits connected to count sequenti

counter circuit being connected to receive CLEAR and C:I.OCJHI“'IH“EI"""II””"I
sinmul taneously on respective inputs of the counter circuits. 8 L ®m SsA «
scroll wi ndow generating circuit according to claiml or 2, including an OR
.gate. for receiving a clock signal on onel nput thereof and-passing the

~clock signal to the first counter neans. 4. A scroll w ndow
gener at i ng wHerdby SEdrdlogkt sighal mis, inheébetedsawtenRsgdide scrgaannect ed

to receive said scroll_.wndow signal. on an t her input thereof, - 15 -
wher eby sai"&"tqd £IS4g0R 19 sgq"rﬁﬁga&etde(?ﬂﬂ@%e *scrol | wi ndow signal is
generated or nodified. 5. A scroll w ndow generating circuit '
accordi ng any of ,clal 1 i | i D,gates for
recei vi ng tos(r)i res ectAl vsgé%?rillﬁlut&ﬁ‘eérbnq ng%égg%#j%“%pég%_ﬁ&%%/\%gggggﬁégi é%al s when
input by aamgerofeclaims J serdl| ipekedigsndinshgandr AscordcaNding to
any of clagatek Fordredddving oal ¢espERti9eOinpRRNteeATRA1SCSadgPUpral ity
of exclusive-OR gates c nggptei to receive Sﬁld count outputs fromsaid -
first and 2B8oREW, R2L5, Whes FaPut RE R YF8Ta NOR gate connected
to receive the outputs of said exclusive-OR gates and to
| 6. . A scroll window generating circuit according to
any of claims 1 to 5, wherein said comparator means
-&z” comprises a plurality of exclusive-OR gates connected to
receive said count outputs from said first and second
counter means and compare them, and a NOR gate connected
to receive the outputs of said exclusive-OR gates and to

output or modify said scroll window signal.

7. A scroll window generating circuit according to
any of claims 1 to 6, including limit means for receiving
the count output of said second counter means and
inhibiting counting up or counting down of said second
counter means when the count output thereof is at an
upper or lower limit respectively.

~ 8. A scroll window generating circuit according to
claim 7, wherein said limit means comprises first and
second NAND gates, each. connected to receive an n-bit
output of the second counter means through a respective

array of inverters.

. 9. A scroll window generating circuit according to
claims 5 and 8, wherein said first and second AND gates

) ' are connected to receive the outputs of said first and
second NAND gates. ' '

10. A scroll window generating circuit substantially




out put or nodify said s | wi ndow signal. 7. ’ scrol | wi ndow
generating circuit accorgrng to any of claims 1 to including limt.means

for. receiving the count output of said second counter means and |nh|b|t|ng

counting up or counting down of said second counter ﬂ mﬂmnme"m
is at an upper or lower limt respectivdl m“

out put t hereof
scroll wi ndow generating circuit according to claim?7, erfeih sAidslimt

means conprises first and second NAND gates, each connected to receive an
n-bit. output of the second counter neans through a respective array of

inverters.ad. hereifb&fode AEOWIGUE Wit CféEeirlerdc0TEloNG ke Clains
5 and 8, wherein said férst and second AND gates are connected to receive

t he out put%‘%‘?m%%ﬁﬂ 29 dFa¥iRGIvcond NAND gates. 10. A scrol | wi ndow
generating circui t substantially - 16 - as . hereinbefore described

with reference 1 essing
appar at us%Tlth udi ng Hﬁ% %QQEggﬁowggng@&{% c%‘r‘%ﬁ“?mgcggﬁg‘ggg any of
t he precetimdewa generating chrpuptk oc%%%?nglaSpa‘hat usnyccefditeto claim

11, whereigyetiddind @€kashgnal has a frequency of 3.58 Miz. 13. | mage
processi ng apparatus according to claim11l or 12, V\,herei"n said nmeans for
resetting said first counter neans to said i nitial count value is arranged

to d| vide 12 .synchrimage noredesming fapgdeer a oy aquaekiysy g claim 11,
wherein said clock signal has a frequency of 3.58 MHz.

o 13. Image processing apparatus acceording to claim 11
~ or 12, wherein said means for resetting said first
counter means to said initial count value is arranged to
divide a synchronising signal of the image processing
apparatus in order to provide a synchronous RESET signal
to which said first counter means respcads.

14. Image processing apparatus according to any of
claims 11 to 13, including display means for displaying
on a common screen two separate screen images each of

~ which comprises a window formed in the other, and
scrolling means for scrollit;g’ the point of division of
the two images.

1s. - Image processing apparatus according to claim 14,
- wherein said scrolling means 1s arranged to respond to
the count output of said first counter means, which count
output represents the degree of scrolling - that is, the :
point of division of said two images. j

l6. Image procéssing apparatus according to claim 14
or 15, wherein said two images are arranged to occupy
respectively a left and a right portion of said common
screen, such that said point of division comprises a
substantially upright line.




apparatus in order to i de a synchronous RESET pal_go mhich sai d

first counter neans re ds . I mage proc

accd[ding to any of clains 11 to 13, including display ne |ng'
an a common screen two separate screen inmages each of whi MB‘IL Im
wi ndow formed in the other, and scrolling means for scrolhlng

divisi-on of the two i mages. 15. Inagg processi ng appar at us accordlng to;
claim 14, wherein said scrolling nmeans’l arranged to respond to the count
output of said first counter neans, which count output represents the

Jdegree of sgyol | i ng rmadeatp dotessa. @pﬁaz@ftu@ ‘édi'!d%@i% S eiaan | fgrges.

16 | mage roce Si ap t us acco rd 4 or erein
said two i iz?trreg'ﬂge%%t‘ﬁ @i‘bgcf’%vélaﬂ'da qeé“rqndarﬁp‘éf‘\l??ﬁht
wortion of mmls msmlc’smnﬂna&fsﬁﬁmmtbeﬁngilmsaQﬁﬁmrI ses a
substantlal 7 | mage processing apparatus
according t gﬁ% %#1:?6::0%0& gﬁfe%}d preset val ue of said second
counter neans represents said point of d|V|S|on being in a mddle portion

_ of sai d common screen.




