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-_13 Th?!s invention relates to control of the genera- tion of data
di splays, and in particular to a technique which is especially effective
when agplied to a con; 5 ° trol device enployed for the digpl§y13L91f76
digiéal i mage data, for exanple, in a cathode ray tube (CRT) disp _
devite. In order to cause a CRT display device to dis- play-inmge darg

whi ch has been previously witten 10 ._lg a nenory by a conputer or the

| i ke, foor exanple, it is necessary to atcess the nmenory to read out fhi

access period. If a sequence of these procgssiyng @t eops are assiigned, .
for instance, to a CPU (cenf]haj;,:p seia'ggﬁfﬁ\t ’g?% conputer sys- btem

the tasks of the CPU are increased, *Yand thus the entire throughput thereof
is greatly reduced. Display control devices which are exclusively used for

executing these prgegsshientAtili NikaPnd UditroPls tnd2gBhirale control

of the nmenory and the preparation of synchroni zing signals, "have been

proposed preyioHSb¥ BXtthiis?\l%@tso,f ardRiganhedige to di eabamg_aat-rol
devi ce Model s HD6845, HD68A45 and HD6845S of Hitachi, Ltd. These displ ay

control deviwgschrgsabspeedlalad ¥Effecti Gthen EsPlDédt BOSa dewrces is
provided with a scan- . . : - )

5 trol device employed for the display of digital image
data, for examplé, in a cathode ray tube (CRT) display
device. ' | |

In order to cause a CRT display device to dis-
play image data which has been previoﬁély'written
10 in a memcry:by'a computer or the like, for example,
it is necesséry to'aéceSs_the memory to read ouﬁ this
image dété and to pfepare synchronizing signals cor-
respdnding to the access period. If a sequencé of
these pr&cessing operations are assigned, for instance,
15 | to a CPU (central processing unit) of a computer sys-
tem, thé tasks of the CPU are increased, and thus .
the entire thréughpﬁt thereof is greatly reduced.
Display control déVices'which arefexclusively used
for exeéuting these processing operations separately,
20 namely the contrdl.of the memory and the preparation
of synchroniiing signals, have beenh proposed previously
by-thé_ihﬁentérs and are embodied in diSplay"COntrol
device Modéls.HD6845} HD68A45 and HD6845S of Hitachi, Ltd.
These display control dévices'are also called

25 CRTCs. Each of these'devices is provided with a scan-
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%ind counter which is increnented at a period based on the timng of access':
to the nmenory, whose count is circul ated periodically, and which has

functi-ons such that the nenmory can be accessed according to 5 address
&ata prepared on the basis of the count of the scanning counter and a &#

ori synchroni zi ng signal” and a vertical synchronizing signal can
eachi\b! erated based on the count of the scanning counter, so that inmage
dat & ¥tofed in the nenory can be di%-= 10 pl aved on a display device of

a scanni ng/systemin which an image display screen is forned of horizontal
' I nes and vertical frames. Such a CRTCis forned of a '
sem conductor integrated circuit, and it is typically connected as a
peri pherminglesdourténr whibh is dystr=mdntsedfat £Pperiod based e, when in
use. This relieves the CPU of the task of display control, in terns of
bot h haraswetrhe apimingt ofir accass thioutheanemwoyghwbosef cohatentire system
can be increased. The present inventors have exam ned a nethod in 20
whi ch, viercirgrlatedt pegiodiesd loRT@ndrwhickdhasnfiynctdoasstored in _
menories control |l ed by each of the CRTCs is superposed and di spl ayed on one
i mage diSifhythat ckhe memeryhFamk Hes ARRRSFARNACCABREDG tOt hat . it i s

to

55111 Alind AR S8Rkl I YO EELS 5 °Bhe Toune b3 o201 OTC 10
the scanning cpuntefgand a horizgntal synéhfonizingl R
signal and a vertical synchronizing signai cén each .
be generated based_on'the count of the scanning counter, .-\)
so that image data stored in the memory can bg_dis--
10 plaved on a_display'dévice of a scanning system in:
which an image display screen is formed of hérizontal
scanniﬁg lineé and vertical frames. Such a CRTC is
formed of a semiconductor integrated circuit, and it
is typically connected as a peripheral device to a
15 systém bus_of.a CPU, for example, when in use. This
relieves the CPU of the task ofgdisplay'control, iﬁ
terms of both hardware and software, and thﬁs the _\;)-
throughput of the entire system can be increased.
The present inventors have examined a meéhod in..
20 which, when a plurality of these CRTCs are used} imgge
data stored in memories controlled by each of the  '.H
CRTCs is supe:éosed and displéyed on one image display
screen. The inventors have found, however, that it
is insufficient_to'simp;y apply_ﬁhe same basic clogk

25 to each CRTC to ptovide.a superposed display on one
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I mge screen. In a CRTC, horizontal and vertical synchronizing signals are
generated to control the CRT display device. These synchroni zing signals
are’ gergrated by the scanning counter which counts a basic 5 cl ock
provided fromthe external equi pment. Here, when a plurallty of CRTCs each
generate identi*tal synchronizing signals based on the same basic clog -
phases of these synchronizing signals do@net always agree w th each
For exanpl e, once the 10 count of the scanning counter in any ofie
the CRTCs differs fromthose in the other CRTCs, this difference app
a phase difference between the synchroniz- ing signals, and this stahNe_is.
not automatically cor- rected, but remains. As a result, the positional 15

| ati hi f th b 5 ¢ch h f,
o i srupted. ARRHE) EHERRTy ntih A QaHIC 1 hRREFaRERL %f&rdﬁ?' ”cé{sla? d E%Fiy
hni whi o
data i toms céﬁ?ﬁ%?@a’% "}Ep-‘*eféf*f’a*%%#%%@y‘ Sheedred RS e
di spl ay screencgy st#ﬁ o] de! S DS LRI Pl s Shighs

t her eof maintai ned. A ditional object o resen ention S

to provide a di Le&&tfe@iuy%v&&mﬂ@bbsﬁneae whishPohetad dipsyigy on

one i mage dlsplay screen of
S clock provided from the external equipment. Here, -

when a plurality of CRTCs each generate identical
() 'Synchronizing signals based on the same basic clock,

the phaseS'of these synchronizing signals do not
always agree with each other.  For example, once the

10 count Qf.the'scanning counter in any one of the CRICs
differs from those in the other CRTCs, this difference
appears as a phase difference between the synchroniz-
ing signals, and this state is not'auéomatically cor-
rected, but remains. As a result, the po;itional

15 relatibnships of the superposed images, or the syn-

chronization thereof, is disrupted.

An object of the present invention is to ‘provide
a display technique which enables a superposed display
20 of a plurality of image data items controlled by each
| of a plurality-of'CRTCs, within one ‘image display
screen, with the prescribed mutual positional relation;
ships thereof maintained.
An additional object of the present invention

25 is to provide a display technique which enables the



rnagé dat a displayed by a display system such as a television syéten1
whi ch has a separate synchronizing signal system and i mage data controlled

by a CRTC, 5 with a prescribed mitual positional felationship thereof
Tﬁintained. The objects of the present invention are achieved by a met hist
i\n yhtsh the count -of a scanni ng—cepint er provided for generating,

Nzing signals in a CRTCis periodically initialized forcibly to a
ived val ue by an external signal, so that any phase difference
bet n t/he synchronizing signals in the CRTC and external synchroni zing
s nodified periodically or whenever appropriate, and thus a
plurality 15 i mage data can be displayed in superposed rel ati on-

of
21 B L ORI RUBIE T g 2 2O
06, oo Chghlh SRS INENLS By ELBVE 2y DALl IONS 1 0 e
Lot o SHSAStDn syt BLenchals SRS ploli ki o Cort o
another gigedl- sYtlerdf dri® DR&§EN8atAVEBhtEBlled by a CRIC,
5 with a prescribed mutual positional relationship thereof
maintained. | |
The objects of the present invention a:e'achigved
by a method in which the count of a scanning counter
- provided for generating synchronizing signals in a
10 CRTC is periodically initialized forcibly to a pre-
scribed value by an external signal, so that any phase
differencefbetween the synchronizing signals in the
CRTC-and external synchronizing signals is modified
periodically or whenever appropriate, and thus a plurality
15 of image data can be displayed in superposed re;atinn—
ship with ﬁhe mutual positional relationships thereof

maintained.

20 - . Figure 1 is a Schematic diagram of one embodi-
ment of ‘a display control device nf.the present invenfion;
Figure 2 is_a timing chart of an example”of the
operation of the device of Fig. 1; . |
Figure 3_is'a block diagram of alsy$tem showing
25 an example of the employment of the display-contfol

- device of the present invention;-



Fi.gure 5'is a schematic circuit di agram of the phase detector in the
enbodi nent of Fig. 4, and 5 . Figures 6 and 7 are timng charts of
t he® opeya- tion of the circuit of Fig. 5. Typical enbodi nents of the ~
presgnt invention will be described hereunder with reference to the
drawi*ngs, in which identical or equivajggu el enents are deneted by t
synbols. Figure 1 shows one enbodi nent™ & ~a di splay control device
accordance with the present invention. The display control device 10,
called a CRTC, 15 is provided with scanning counters Cl and C2 which are
incremented at a rate based on the timng of ac- cess to a menory
containing the data to be displayed, and the counts of these counters are
circulated (reset miguyreétdalszgdischemaedicc dilagram dRtand@ler dambodiered 20.
in the nenory can be displayed on-the screen of a display device having a
scanni ng systnemt rof\hticd presengeidireptawyn;s forned of horizontal scanning
lines and vertical franmes. The nenory is accessed by ad- dress data Ad
generated by an adtlisasse g@niésaaoschémation ciredidsidiagranuf theatent [err]
and [err] of the scanning counters [err] and [err], respectively.

Si mul t aneousiBhase Higteoronl 18yhbar embodimentyedl Fdg.arks aandrti cal

synchroni zing signal Vs are al so _generated at the out put
- Figures 6 and 7 are timing charts of the opera-

tion of the circuit of Fig. 5.

Typical embodiments of the present invention-
will be described'hereunder with refercnce tc the .
10 drawings, in which identical or equivalent e;ements
.are denoted by the same symbols.
Figufe 1 shows one embodiment of a display control
device in accordance with the ¢present invention.
The display control device 10, called a CRIC,
15 is provided with scanning cougtérs cjpandicz which
are incremented at a rate based on the timing of ac- |
cess to a memory containing-the-daté'to be displayed,
and the counts of these counters are circulatéd (reset .
or initialized) periodically so that image data stored
20 in the memory can be displayed on- the sdréen of a
“display device having a scanning system in which an’
image display is formed of horizontal scanning lines
and'vertical frames. The memory is accessed by ad-

dress data Ad generated by an address generator 20
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5 " of an interlace controller 12 on the basis of the counts D and D2 of °
the scanning counters [err] and [err], respectively. The counts of the
scanning counters [err} and [err] may be initialized to prescrlbe val ues by
?2 G 8] signal Ex. 10 Here, the scannlng counters [err] an

gni zing the horizontal scan@ing |ines and a second scanning
count'e\ CZ providing D2 for synchronizing the vertical franes, and these
count ers”15 [err] and [err] may be-initialized together by the external
signal Ex so that their counts have been prescribed values at the start of
each display frame, .for exanple. The display control device 10 is formed of
a sen copfogher bastiegio et Codbhtéhdl Dgl and tD) oemd:t%) scannfngonstruct ed
so that it may be connected to a system bus of for instance, as :
a-peripheoahtéesicg amigg#,kmadpectibedynn_summhtanaduSkyﬁr Wit h
reference to Fig di spl ay device of an interlace (junp) scanning
syst em nayhpsigepitalesvnchrentzipgagigbal Hsdend @ vemtdgembhory is a
so-called refresh nmenory or a video_RAM (VRAM, and a RAM (random access’

nenory) Fyngéﬁepénipmﬁm%r‘é? oireAaArspege@tea'qt@ﬁ P FHPIOBHPWE | | be

de h - d h f Fi I ddi t to th
mas © ergf ag -(intertlacree c%rrsé]rcgligr |19 on thenb%sils Io? O ©

counts D, and D, of the scanning counters €, and Cz,

respectively. The counts of the scanning counters

C1 and C2 may be_initialized to prescribe values by
an external signai Ex.

10 Here, the scanning cognters C1 and C2 are:comprised
of a first scanning counter C1 providing an output |
D1 for'syhchronizing the horizontal scanning lines
and'a'sedond scanning counter cz providing D2 for
synchronizing the vertical frames, ahd these counters

15 C1 and cz'may be initialiied-together by the external
signal-Ex [-Te] that their counts have been prescribed
values at the start of each displéy frame, for example. .‘;J

- The display control device 10 is formed of a

semicondoctbr.inﬁegrated-circuit (LSI circuiti, and

20 is constructed so that it may be connectéd to a system
bus of a CPU, for instance, as.a-peripheral device
as will be described in more detail later with reference
to Fig. 3. A CRT display device-bf an interlace.
(jump) scanning system may be employed as the display .

25 device: The memory is a so-called refresh memory or.



5 first and second scanning counters [err] and [err], the device shown
in this-figure is provided with an access tim ng detection counter [err],
data cemparator circuits [err], [err], and [err], the address generatic
circeit‘zo, an interlace control circuit 12, a pul se cu;-out'cir- 10
cuit 14, a terninal-switching circuit 16, and an AND gate [err]. A
control registers 22 which can be wityen fromexternally are provi
vari ous operating nodes of the display control device 10 are set or
sel ected according to data witten into this 15 group of registe
under control of the CPU via controller 21. Conparison reference val ues
[err] and R2 of the data conparator circuits [err] and [err] and a control
si gnal [err]austdeboRAMet(VRAM)t harshid HAMQ( pandbmeacoésshmemory)
termnal-switching circuit 16 are 20 set by this group of contro

regi sters 22isTgenevallly nsed therefor address register (not shown) for
sel ecting one register of the register group 22, input control termnals
CNL for receivi nghAcBREeoKdesiadds d(%ﬁma%l%nr@aalmﬁet Badpghgre~a chip 25

sel ect signal, ,and esi gster. sel ect_signal for select- i ng the address
regi ster or ?ﬂéeFe§§§ eF%%%ﬁﬁﬁqe(i&éf#9wnﬂ°te?ﬂiﬁgpgt%BP-§ﬁdt put

inals ClL., CLn., Th ' els has. : I nal.s R R4,
Dl U al® 1 g1 SEAF 8¢ B ReSRGRATG IS GRBIESTo i nang v the' ' °

device shown in this figure is provided with an access:

- timing detection counter CO’ data comparator circuits
~ CP,, CP,, and CP,, the address generation circuit 20,
an interlace control circuit 12, a pulse cut-out cir-
10 cuit 14, a terminal-switching circuit 16, and an AND
gate G1. A group'of éontrol registers 22 which can
be written from extérnally are provided, and various
operating modes of the display control device 10 are
set or selected accprding to data written into this
15 group of registers 22 under control of the CPU via

controller 21. Comparison reference values R, and

1

1 and CP2

a control signal R, used for setting the switching

- Rz'of the data comparator circuits CP and
position of the terminal-switching circuit 16 are .
20 set by this group of control registers 22. - . -

The controller 21 has an address register'(not
shown) for selecting one register of the register
group 22, input control terminals CNL for receiving -
control signals (such as a read/write signal, a chip

25 select signal, and a resigster select signal for select-



5 R to R4, a bidirectional data term nal connected to - the input

term nals DB and control signal inputting ter- mnals connected to the

acco

oytput Nermnals [err] to CLn of the controller 21. “In a CRT display .

\he input control ter- 10  ninals CNL are conrected to an addfess
e/of a CPU:system and the input terminals DB are connected to a
g line of the sane.. the control signals at the control

4ls CNL are directed to @ witing state of the address register (chip

seleTt 15 signal CS at the select level (e.g. low, register select
signal RS at the select |level of the address register (e.g. low), and

d/wite signal R Wat the witing level (e.g. |ow), .the add
rogi g e iEeth e5naEen o (Sl fest st doraRbhxt dmba cel oot . 20

19 DEIeUShiloels B S L SO AR L L 00 g (1o addess

Seloct i g RAPRELE Bl sk BN uofi ARRSRY L RE 72 LT C0 olp 22

Lo e o 90 S e

ance wt e content ess register | e"controller 21.

sAccorgdi R )j F%tlsi?ldf'féﬁt&%n‘ﬂli 'l €U hing) deshABRERA te9ster of the

10

15

20

regi st®r grotip 22 throug ]
the input terminals DB and control signal inputting ter-

minals connected to the output terminals CL, to CLn
of the controller 21.. f_ ) . - -\J
In a CRT display system, the input conféél:ter- 
' minals CNIL, are connected to éﬁ address bus line of a
cpPU system, and the input terminals DB are connected
to a data bus 1line of-the’éame. When the contrdi
signals at the control terminals CNL are direqted to
a writipg state of the address register (chip select
signal CS at the select level (e.g. low), register -
select signal RS at the select level df;the address
register (e.g. low), and read/write signal R/W at the ' -;)'
writing level (e.g. low)), the address register is | |
' selected. Thus, the_fegister.selection daﬁé“fér select-
ing one register of thé register group 22 is written
into the address register through the input te:minglé
DB. After this operation, the control signals éré'
changed to a writing state of the register group 22
(register select'signél_Rs_is changed to a_éeIéct level_

- of the register group 22 .(e.g. high)), then one register



5. ' the input termnals DB. Control data [err] to[err] is witten into
each register of the group 22 by repeti- tion of this operation. Display.
Si zes Lgorizontal size and vertical size) of the display.panel are .
detegﬁi ed by the data [err] and 10 [err] since the pul se period
pul se~signal Pl-and the pul se period of the pulse signal P are detfe
by the data RlL and R2. A basic clock [err] is first input-to the
control device 10. The basic clock [€&]=is synchronized 15 Wi
cl ock of the systemto which the display control device 10 is connected,

for instance. The basic clock [err] acts as a count. input to the access

timng detection counter CO. The counter CO is in- crenented by the basic

clock [err], &E‘QH@%?‘i&@éBt-gPoaﬁ is SNYAUG Vif WElFoPa£EP L ERN
reference value R of the data conparator circuit [err], it is reset so

that it rest dHe contén®dofr eReaaddirelsisalredqilsied Gn e cddetroblde, the
count D circulates periodically. During each circul ation period thereof, a
pul se signal Zh Ad¥brdinglpyt terdtrad aatar des wirirtem!istgnehe CE f or -
10 - the nenory (RAM storing inmage data, to external equip- nment fromthe
dat a conpar at@esiggnated OPgistekecofetlvey register group 22 through

5 the input terminals DB. Control data RO to R4 is
written into each register of the group 22 by repeti-
tion of this operation.

Display sizes (hérizontal size and vertical size)
i:and

10 RZ since the pulse period of the puise signai P, and

of the display panel are determined by the data R

the pulse period of the pulse signal P

2 are determined

by the data R, and R,.

1 2
A basic clock ¢ is first input to the display
control devicé 10. The basic clock ¢ is synchronized
15 | with the clock of the system to which the display -
control device 10 is connected, for instance. The
basic clock ¢ acts as a count input to. the access
timing detection counter Co. The counter Co @s in-
" cremented by the basic clock ¢, and whén a count DO
20 thereof exceeds a comparison reference valﬁe-R0 of
the data comparator circuit CPO, it is reset sq_that :
it restarts counting from an initial value (0). -Inﬁ
other words, the count Do cir;ulates periodically.

During each circulation period thereof, a pulse signal

25 P, is outputted, as an access control signal CE for



'i's accessed thereby within each prescribed period, and one word of image
el ement-data (e.g. 8 bits or 16 5 bits) i.s read therefromat each

rep the access timng. The pulse signal PO also acts as a count input
o] t scanning counter [err]. This counter [ERR] i's desi gned so shat
bt ] mented by thé input 10 pul se signal PO and, when.,the count '
[ enr hgr eof exceeds the conpari-sd@ =ef erence value [err] of the data

co )r circuit [err], it is reset so that it restarts counting froman

I ni value (0). In other words, the count [err] is designed to circul ate
periodically. A pulse 15 signal Pl outputted fromthe data conparator

circuit CP1l during each circulation period of the count [err] passes

hor | zont ShE REFUTIBARY 8 ld UhdgdagRl, o MhRMREE BASE, Y P50

case. !Mfefit" £Lo! tRE. Bgﬁ:{aao%\ﬁ%iﬁﬁ:n%reégﬁ NeBY .COMREC mebay Made Lo

correspond to the period at or hori zontal® scan is
read fropytAec-EB5BEYthkReBi /i tWiiSeadNCp£FEERRLbRRAN pehi¥ENGha/al ue Rl is
set so that the count D of "the first 25 scanning counter [err] returns

to the ichéivordabEeimdye eldmht Nd@ea deéagf 08 BResSeannigng |ine of the
raster has been read therefrom ' '
5 bits) is read therefrom at each repeat of the access
timing.
The pulsé signal P0 also acts as a count input
to the fi;st scanning counter.c1. This-counter'c1
is designed so that it is incremented by the input
10 pﬁlse'signal ?O énd, when-the count D1 thereof exceeds
the comparison reference value R1.of the data comparator
circuit CPi, it is reset so that it restarts counting
from an initial value (0). In other words, the count

D, is designed to circulate periodically. A pulse

1
CP1 during each circulation period'df the count-D1

15 signal P, outputted from the data comparator circuit
passes through the interlace control circuit 12 and | ISJ
is outputted externally as the horizontal synghroniz-.
ing signal Hs for the CRT display device. ' In this
20 case, the circulation period of the first scanning.
counter C1 is made to correspond to the period at which
image data for one horizontal scan is read from thé'
memory. In other words, the comparison reference 
value R, is set so that the count D

1
25 scanning counter C

1 ©f the first

1-returns to the initial value (0)-



- ‘ :
The pul se signal Pl outputted in each circul ation period of the first
scanni Rg counter Cl acts as a 5 count input to the-second scanning

count eL., C2. .
and,¢ when the count D thereof exceeds the conparison reference varle [eri]
e data comparator circuit CP2, it is reset so that it .rest 22. S
counting from 10 an initial value (0). In other words, the{se

scanning counter [err] is also desiﬁh% “so that its count D2 cir

of t

This counter [err] is increnented by the input pulse.

periodically. A pulse signal P2 out- putted fromthe data conparator
circuit CP2 during each circulation period of the count D passes through

15

the interlace contro

circuit 12 and is outputted externally as the

vertical synghepnighid 3a@8dleoYs oile iardind! BAEYoH¥hECraklel! S CasSE,
Prodof

the circul a- _
correspond tga hBes' tadaatnetie@idrage data for 20

tron peri t he second scanni ng coun

fromthe nmenory. |In other words, the conparison reference value [err]

set so that the' TrRenpubideokighals

initial

| value (0) when the inage dat -
nunber of hopezbofabf! thes fawst ZTannimf idountgr ah

1

er [err| 1S made to
one field is read

-is

PCORMETRATER D € CLAERT cE2chizhiba t0 the
a correspond- ing to half the total

i aege dsspl ay have been

read therefrom - 12 - Consequently, every tine 1he circul ation period

of

5

10

15

20

25

count input to the second scanning_counter'cz.- This
qouhter cé.is'increﬁented by the input pulse signal
P1land,'when the count D, thereof exceeds the comparison
reference value Ri of the data:comparatbr circuit

CP,, it is reset so that it restarts counting from

an initial value (0). In other words, the second
scanning counter C2 is also designed so that its count
D, circuiates'periodically.' A pulse signal P2 out-

putted from the data comparator circuit CP, during

‘each circulation period of the count Dz'passes through

the inteflace control circuit 12 and is outputted
externally as the vertical synchronizing signal Vs

of the CRT diSplay device.. In this case, the circﬁla~
tion peribd_of'the second scaﬂnihg counter C2_is made
to corréspohd'to the périéd at which image data for

one field is read from the memory. In other words,

the comparisqn reference value Rz’ié set §o'that the’
couht DZ of Ehe'second'scanning'connter C2 returns

to the initial value (0) when the image data correspond-
ing to héif the tbtél number of horizontal lines con-

stituting an image displéj'have been read therefrom.



t he second scanning counter [err] is repeated twi ce, inage data for two
fields, i.e., for one frame, is read out and displayed on the CRT display
device by 5 an interlace system \Wen a display is produced by a CRI
€i39 2 gfvice of a standard television system for instance; approxi mattety
[ < cal synchroniz- ing signals Vs aregenerated each second, and
y frames are produced per second. 10 o The counts [err] and
Ahe first and second scaﬁﬁﬂﬁb’tounters [err] and [err] are applied
re—address generation circuit 20. The address generation circuit
produces the address data Ad for accessing the nenory -fromthese two
counts [err] and [err]. The inmage data stored 15 In the nmenory is
t her eby cengequenitlysyateyni simei thet berevlakion Hexicd gl s Hs and Vs.
The interlace control circuit 12 provides scanning in which a dumry raster
period i shenserpad iseanning rmwzgﬁ;aczs;cﬁcwmaﬁedg tWifRd s Hs, and in
- which 20 t he phase of the_vertical synchronizing signal VS is shifted by
hal f thelMBgrz6ata et Eheid8d Lof-al fOXNSRE %1@%’ %% provide

-called interl 1- i For. t hi . Lt interl trol
o | foul S5 Ak o8 b b M el ™" ConrLy
(L8 PoRboiRaRRpR AN, Sl € BSEbdy 1o pRGLRGL) 0" con be

a CRT display device of a standard_television system,

H

for instance, approximately sixty vertical synchroniz-
ing signals Vs are generated each second, anq_thus =
thirty frames are produced per.secondf |
10 The_counts.Dj and D, of the first aﬁd second
scanning counters C1 and C2 are,applied to-the address
generation circuit 20. The address éeneration_circuit
produces the address data Ad for accessing the.memory

The image data stored

-from these two counts D, and D

2‘

1
15 in the memory is thereby read out in synchronism with

the synchronizing signals Hs-énd Vs,_

- The inﬁerlace_gont:ol circqit 12 proVides écanning \;) !
in which a dummy raster period is_inée:ﬁed intq.the
horizpntal-synchronizing_signals Hs..ané in which.

20 the phase of the vertical synchronizing éignal VS is
shifted by half the horizontal scanﬁing period for
alternate fields, to provide so-called interlace scan-
ning. For this purpose, .the interlace.control.circuit
12 has the function of discriminating beﬁweén,béd-

25 numbered field periods and even—numbe:ed-field_peripds, _ :



flip-flop FDFF which is increnented by the vertical: synchronizing signal,
for instance. Accordingly, an odd-nunbered field (or an even-nunbered
fielduydetec- 5 tion signal Vi activated only during an odd-nu
fielg period (or an even-nunbered field period), for instance,
obtarned for each frame fromthe interlace control circuit 12.

| ogi cal "and" product of the odd-nunbergg 10 field detection
obtained fromthe interlace control 6TH it 12 and the pul se sign .
out put during each circul ation period of the second scanning counter C2 is
produced by the AND gate Gl., odd-nunbered vertical synchronizing signals
al one are extracted. The odd- 15 nunber ed vertical synchronizing signals
t hus extractEhiar fusgppbhnedanade rersiderobtaiyedhbynusing ai pdmagyex, out
of the display control device 10 through the term nal-switching circuit 16.
The above isf{ﬁerfaeycrpﬁri whish ti®e inerementedibyothe vprtdicad the
external synchronizing signals Ex, but the display control circuit 10 is

al so const r uB¥YBEhZANLRARY Sig0adi v LOX\ARFEINES+ nPSFORILBIRY /f @Fm ext er na

[ t. Th h 1.7 | | s Ex f t I [ t
formed of odB9ATABEPEA=SS 1o 1, (G i RFRREDIERE: E4PLE)BRESH 21 ng
signal g al ongson gl BnleyiATRe A dia 'Ly S0EL Ry Fin B kRU ST | V-

field”peridd (or an even-numbered field period), for

instance, can be obtained for each frame from the -
interlace control circuit 12.
When the logical "and" product of the odd-numbered
10 field detection signal Vi obtained from the interlace
control circuit 12 and the pulse_sign_al_P2 output during
each circulation period of the second scanning couﬁter
C, is produced by the AND gate G,, odd-numbered vertical
synchronizing signals alone are extracted. The odd-
15 nuﬁbered vertical synchronizing signals thus extracted
are supplied, as the external synchronizing signals
-/ Ex, out of the display control device 10 through the
terminal-switching-circuit-16._ |
The above is the description.of the.eleménts_quts
20 .. pgtting the external synchronizing signais Ex,
| but the display control circuit 10 is also constructed
so that it receives synchronizing signals Ex from
external equipment. These: synchronizing signals Ex
from external equipment are formed of odd-numbered

25 (6r even-numbered) vertical synchronizing signals alone,



The exter nal synchroni zing signal Ex is inputted to the pul se cut-out

circui 4 through the termnal- switching circuit 16. Wthin the pul se
cut-gut cix- 5 cuit. 14, a narrow pulse is cut out-fromthe external:

ynpet oni zi hg signal Ex, and this pulse is distributed as’'a clear S|gnaP’
rgaset. ipitialization signal) CRto the counters [err], [érr]. and [err].
The he counts [err] ,[err],_.andlerr] of the counters [err] [err],
and 10 are |n|t|aI|zed (rese To 0 or an initial value) si mul -
t aneov in synchronization with the external signal Ex, when the external
synchroni zing signal is inputted. thereto. The binary fI|p flop FDFF in the
interlace controller is initialized toits initial state in 15 response’

to the risethei game Gﬁydem‘ﬁhéfsignalmaEmleatput extexnadliyt. 14. Thus,
when the external synchroniz--ing signal is inputted to the CRTC, the
count er sTherektegnpdr synohgrondssiing csigmal sExsist dnpudtede tioi nary counter
FDFF is reset to initial state directed to even field 20 (or odd :
field). Yhesphhse gutroutofincudky o4 ckhroughckher egminadite ext er na
synchroni zi ng, signal Ex .is generated, for instance, from another display
cont rol E\S’WEE Bg GArXCRdtsdPe cMHthin:the Pulser RSOt RdF i f a count 25

error occu one or nore qQf the counteré %ggﬁ]thgﬁr;kerna.and G2, it is

co?rect eG4 'ﬁt Mnat PcRATFOh AP 48R 45 Fut ou
synchronizing signal Ex, and this pulse is distributed

as a clear signal (reset or initialization signal)
CR to the counters C,, C, and C,. Therefore, the

counts DO' D,, and D2 of the counters C

o
O

-
5
o7
(P

N

1

10 ‘are init1=l z-d (reset t0 0 or an initial value) simul-
taneously in synChronization with the external signal
Ex, when the external s&tchronizing signal is inputted.
thereto. The binary flip-flop FDFF in the interlace
cpntroller is initializedlto-its initial state in.

15 responée to the reset signal CR derived from the ‘pulse -
cut-out circuit 14. Thus, when the extérnal synchroniz-
ing signal is inputted to the CRTC,  the count_ers-c0 , | ';)
to C1 are reset to initial state and the blnary counter
FDFF is reset to initial state dlrected to even field

20 “(or odd field) .

This initialization is effected in each frame
if the external synchronizing signal Ex is generated,
for instance, -from another display control_device 10
of tﬁe same construction. Therefore, even if a count

25 error occurs in one or more of the counters CO"C1'

» -



sequent frame period starts. Consequently, nutual synchronization of a
plurality of display control devices can be secured continuously, and
i mage idata stored 5 . in a plurality of menories can al ways be supg
witlr the correct positional relationship for display. As a result, #

plufality of images can be synthesized into a conplicated i.nage or
diversified images in a sinple mannefr i&hd at hi gh speed. 10

this enbodinment, the switching state of the termnal switching circ
determ nes whet her the synchronizing signal Ex is outputted externally -or

I's inputted from another display control device 10. The switching state of
the termnal-switching circuit 15 16 is controlled by a control signa

[err] whichahg get By 4RE GOUR-1Ya 'RH S ScfP1y WRBRILRAY Yup-whet her. t he

di splay control device 10 is used as a master or-a slave can be deternined

freely by Seéﬁhéﬂttfb?aﬁéog@ri’é‘drﬁgaﬂgls ConsedphEALly, dpaeualen the device
Is used. 20 On the other hand, the nunber of signal termnals required
for the nutgghchydtlization ich DfpRurdlity 6§ @isglapl evneeolr devddsces
can be reduced to one. Figure 2 is a timng chart of an exanple of the
oper ati on ofahhbedsephred auntlnumislye, dasdrthes 2hage datavatored this
figure, Ta denotes the access cycle of the nmenory, Th denotes the

hori z§nt al $paanpigrality of memories can always be superposed

with the correct positional relationship for display.

As a result, a plurality of images can be synthesized

into a complicated image or diversified images in a.

simple manner and at high speed.

16 In this embodiment, the switching state of the
terminal switchihg circuit 16 determines whether the
synchronizing sigﬁal Ex is outputted'externally-of
is inputtéd'frdm another display control device 10.
The switching state of the términal-switching'circuit

15 16 is controlled by a control signal-R4'which is set -

by the group of registers 22, Accordingly, whether

the aisplay controi device 10 is used as a master or

a slave can bé determined freely by setting the group

of registers'éz,'which is done when the device is used.

20  On the other hand, the number of signal terminals
requirea’for the.mutual synchronization of a'plu:ality
of displaY'cdntrol devices can be reduced to one.

Figure 2 is a timing chart of an example of the
operation of the display 66ntrol device described

25 above. In this figure, Ta denotes the access cycle



period, TV denotes the field period, and Ts denotes the period of the

| synchroni zi-ng signal Ex delivered within each franme. 5 ~In

egoing expl anati.on, reference has been nade to*the periodic AR

\zat Non of the scanning counters by the synchronizing signal Ex. ™n
d, \it should be understood that such initialization could :

e sijnpl e resetting of the scanning counters 10 to zero, but

deg a forcing of the-slbte of the scanning counters to a
alue. In the latter case, the addresses generated by one CRTC

v

i ows data stored in different 15 | ocations of the sanme or

di f f er ersf ne@ rmemoty, behdideplotyes the hupeizostal oscakhgnge 3 shows an
exanpl e of a system-for- enploy- nment of the display control device 10. In
t he exargeeiad, tTwsdéngtes, theo filielyd perind s dndelscdend@asand 20 10B
are used. These displaﬁ control devices 10A and 10B are connected to an
addr ess the pexried aft theuexperyals synghrenizing eaignal E% that they can
operate as, peripheral devices of the conputer system 100. The conputer

syst em BRI ¥eprediwiphing gach frame- a 25 = CPU, a ROM a RAM and an I/ 0O

ort. The di spl ay_contrql devices Cl and CRTC2
P 5 In éheyforegoing_exp anét on, re erence)has been

made to the periodic initialization of the scanning
connters by the synchronizing signal Ex. In this regaxé,
it should be understood that such initialization_cpuld
comprise a simple resetting of the scanning counters

10 to zero, but also-includes a forcing of the étate of
the scanning counters to a prescribed value. ,In_the
latter case, the-addresses generated by one CRTC need
not be thé same as those generated by another CRTC -
in the system, which allows data stored in different

15 locations of the same or different memories to be
displayed in' superposition.

Fignrei3 shows an example of a system for employ— o/

ment of the display-controi device 10.. In_thg example
of this figure, two display control_devices_16A and

20 | 10B are used. These display control devices 10a and
10B are connected to an address bus:AB and.data bns
DB of_a computer system'100, so that they can operate
as peripheral devices of the computer system 100.
The computer_system,100.consists'of,_for example, a

.25  CPU, a ROM, a RAM and an I/0 port.



10CA and 10B control nenories (RAMs) 30A and 30B storing i nage data,
respectively. The image data read out fromthe nenories 30A and 30B is
conve[rted into serial 5 ° image signals Sa and Sb by parallel-seri :
conyersion circuits (P/S conversion circuits) 32A and 32B, respec-
whi signals.are then input to a video con- troller 40, together
vertical and horizontal syn-.chroniz“n& signals Hs and Vs output ffro
di splay 10 control device 10A. The ¢ideo control ler 40 prepare
signal Sab and a synchronizing signal Ss for the CRT display devic
t hese input signals. Thus, the inmage data Sa and Sb read out fromthe two
menori es 30A and 30B is displayed in a nutually-super- 15 posed state
on the CRT di spl Thedealispd ay0) .caidrmml odev tiees c ¢CRUS10anBhERIWZ )di spl ay
control devices 10A and 10B is set so that it outputs the synchronizing
signal Ex eA0ar aad yOW contrsde mememiepefRBMSs) 9BAl andhd08: isdoxdidg ce 10B
is set so that 20 it receives, as an input, the external synchronizing
si gnal Ex odimpge fasmt Fespeatdyvelip. |Phethuagrofasa weasf @Wplay control
devices are enployed, internal_registers thereof are set by the cqnmputer

system 100 §8omnhihe; Remgrdes, 304 AR 3R 18cCOPRETheL iptosenial  pe

mast er. and the displ ay_control evi ce 10B oper at es as the sl ave. Thus,
one d?spl ay ger 5396%\;150§316&‘£ §/b (_:by parafieil-serial conversion

circuits (P/S conversion circuits) 32A and 32B, respec-
tively, which signals are then input to a video con-.
troller 40, %ogetner with vertical and horizontal syn-
chronizing signals Hs and Vs output from the display
10 control device 10A. The video controller 40 prepares
an image signal Sab and a synchronizing signal Ss for
the CRT display device 50 from these input signals.
Thus, the image data Sa and Sb read out from the two
memories 30A and 30B is displayed in a mutually-super-
15 posed state on the CRT display device 50. |
- Here, one device 10A of the two display control
-/ - devices 10A and 10B is set so that it outputs the
synchronizing signal Ex externally within each framé
period. . While the other device 10B is set so that
20 it receives, as an input, the external synchronizing_
signal Ex output from the device 10A. In other words,
when display control devices are employed, internal'
registers thereof are set by the computer system 100
- so that the display control device 10A operates as

25 the master and the display control device 10B operates



dperdtes as master and the other display control device 10B as sl ave, and
the device 10B reliably follows the device 10A, in synchronization

therewith. 5 Figure 4 shows another enbodi ment of the present -
i pvept The enbodi ment shown in this figure uses the di'sptay control \e?
devyge descri bed -above, and is constructed so that inmage data St to be
di splays h a display system such as a television system60 10  which

gpar at e synchroni zi ng si gt system and inage data Sc. controlled
by ths splay control device 10 can be superposed for display in one CRT
di spl ay device 50 while the nutual prescribed posi- tional relationship -
thereof is naintained. 15 In order to display the i mage data

storedil%é|€? BYe 30 PRuE, dbsR! X s oSHe 2 1 Qb Lgcpogcanni ng type
|

whose i mage splay 1s fornmed o?ghorlggh aﬁzscan— nlng.+Lnes and verti cal

¢ S e enti epak e : 4 e he di ool
ranes ?ﬁraﬁ:éﬁ@@%&@ﬂé‘f &R ﬂh%pb%h&e\ﬁigsﬁpa%#'ébﬁ@félcééﬁicé e display

control vice 10 Is provided wth a ng counter which is

i ncrementigyl als sNBFé Plakd@SEHeOlBetirieel DB G <X i 5132 SEol PowsNENDr Y 130 and
whose count content circul ates periodically. The display control device

10i s con+lsd rdestiee SPOA haint sgnehroni z3t iion adneaseetitlyy -address data Ad
produced on the basis of the count of the scanni ng counter, as already
desgri bed. HorRizpmtell 4 shows another embodiment of the present
invention. The embodiment shown in this figure uses
the display control device 10 described above, and -
is constructed so that image data St to be dispiayed..
on a display system, such as a television system 60
10 which has the separate synchronizing signal system,

and image daté Sc. controlled by the display contrbl

device 10 can be superposed for display in one CRT

display device 50 while the mutual prescribed posi-
tional relationship thereof is maintained.

15 In order to display the image data stored in the . .
memory‘30'6n'a dispiay device of an interlace'scanning
type whose image display is fbrmed‘of horizontal scan- </
ning lines and vertical frames, i.e. a conventional
CRT.display device 50 in this case, the displ;y control

20 device 10 is provided with a scanning counter which
is inbrémente& at a period based ‘on the timin§ of access
to a memory 30 and whose count content circulates ..
pefibdicaily. - The display control device 10 'is con-
structed so that the memory 30 is accessed by address

data Ad produced'Oﬁ'thé'basis of the count of the



and vertical synchronizing signals are also produced on the basis of the
count o# this scanning counter. The tel evision 60 causes the CRT display
devi ces5 50 to display the inmage data St of the tel eyvision sys- tep
side(_using a synchroni zing signal Ss which is prepared separately in/the
conventi onal mahner. The display control device 10 is enpl oyed toget €Z>{-
with a basic clock generation ci rc-uilq G5 constructed. 10 by using\a’'
phase-di fference detection circuit 62, an AND gate Gl1, and a PLL (phase
| ocked | oop) 64. The basic clock generation circuit 65 prepares a basic
clock [err] for the display control device 10 based on a horizontal
synchroni zi ng signal Hst output from 15 the tel evision system 60. The
di splay conBf8pndegi coundefioRr ALERAGE cdascEbhedol HpgazentR or the
menory 30, address.datg Ad, agnd the, vertjcal_synchropizing sjgnal] Vs and
ot zontal SHCRPEHLERT, SnTHOME 1A% 1 TEa bALRES CROER POdubeR

The phase-djff teghi ircuit B2 detect h differ |
petween ¢ hePDeERBoBRESenah oIS SHEE Bh tHER CRERRA RO RPERE s pl ay
trol devi 1 n rtjc onyl zi ' Vst tput fromthe
fgrecﬁsioﬁy;§§te§9%02%#%§%§%é§aéénégggggégﬁégﬁnggggg&aﬂfﬁfgg ui-p-flops
[err]s [errgo 2oNAMDPTayF HHe ALY data é@’éf the television sys-
_tem 60 side, using a synchronizing signal Ss which

OT

is prepared separately in the conventional manner.
”The_diéplay control device 10 is employed together
with a basic clock generation circuit 65_constructed.'
10 by using a phése-difference_detectioﬁ circuit 62; an
AND gate G11, and a PLL (phase locked loop) 64.
The basic clock generation ci:cuit_ss prepares
a basic clock ¢ for the display control device 10 based
on a horizontal synchronizing signal Hst output from
15 the television system 60. The display control device
10 produces an access control signal CE for the memory
N 30, address data Ad, and the vertical synchronizing
signal Vs and horizontal synchronizing signal Hs_from
the basic clock 4. ' _
- 20 The phase-difference detection circuit 62 detects
any phase difference between the vertical synch:cnizing
signal Vs output from the display control device 10°
and the vertical synchronizing signal Vst output from
the television system 60. The phase detector 62 com-

25 prises flip-flops DEF,, DEF,, 2 NAND'circuit ND and



an inverter IV, as shown in Fig. 5. The DEF1 is em ployed for detecting
t he phase difference between the external vertical synchronizing signal Vst

and the external horizantal synchronizing signal Hst. - At the even field, |
hﬁ:' g edge (time; t2) is preceded by the half period of the g
i {l} scanning .period to that of the horizontal synchronizi.ng signal

t3), as shown in Figibgﬁﬁ and 6B. On the other hand, at the odd
fA o e readi ng edge of the sifnal” 10 Vs and the readi ng edge of the
~Signal Hst (tine: [err]) are coincident with each other. The flip-flop
* [err] receives the signal Vst and Hst at a data input termnal D and a
clock input termnal C, respectively. Therefore, the reading edge (t3) of
15 tan ouvavtekeav], @fs tdiovninfkog.[8Lr] The yeds am-hal f period
with respect to the signal Vst at the even fiel.d as stiown in the Fig. 6C
"On the opheyelafidr detieorionyl thel phaseedliffidregpced petwfedrhectse gnal @ and
'.tﬁe readi ng edge of the signal Vst are coincident with 20 each other.
The oper extennal vewtdical fsynchxonizisgt sdgpadeVss w@mat tdfe the flip-flop
DFF1. The timng cHart for the flip-flop [err] is shown at Figs. 6D to 6G
~\Wen t heektaengdr hogieontal csynehrenheingnsigaalf gt t At thes - TV
ystem 60 and_an_qdd field to the CRTC 10, as shown
p . . even field, the reading edge (time: t2) is preceded
| by the half period of the horizontal scanning period .
to that of the horizontal synchronizing signal Hst
(time: t3), as shown in Figs. 6A and 6B. On the other
hand, at the odd field, the reading edge of the signal
10 Vs and the reading edge of the signal Hst (time: t6)
are coincident with each other. |
The fl-ip—fl’o'p‘g;'.z1 receives the signal Vst and
Hst at a data input terminal D and a clock input terminal
- C, respectively. Therefore, the reading edge (t3) of
15 the output Qi of the flip—fldp DFF1 is delayed by half
- period with respect to the signal Vst at the even field
as shown in the Fig. 6C. On the other hand, at the U
odd field, the reading edge of the signal. Q, and the
reading edge of the signal Vst are coincident Qith
20 each other.

The operation of the flip-flop DFF., is the same -

2
as that of the flip-flop*DFF1.' The timing chart for the
£flip-flop DFFz_is‘shan at Figs. 6D to 6G. When the

_time period t2 t6 t6 represents an even field to the .

25 TV system 60 and an odd field to the CRTC-10, as shown



in Fig. 6, the output @ beconmes high at the tine t4 and the output QL
becomes~low at the time t5. In accordance with this, an out.put of the

i nvertigl- 1V becomes high during the period t4 to t5. In.this 5 case, ..
t he eprut Ex of the AND circuit G is held to the |ow l'evel, as showi”

Fig. 6 , since-the ex- ternal signal Vst falls to the I'ow level at t
t4. At time t6, the output PD of the-i@JMerter IV is raised to the hij
| evel again since the output QL 10 is raised at the time t6 to t
| evel and the output Q is held to the high level. Since, at the tir
the external signal Vst is raised to the high level, the signal Ex is

raised to the high | evel. Accordin tth this, the counters G0 tp C2 and
the 15 fn E QOFJGF[’FIP?(‘F‘FBP“E)%V\%%S tHghat g ttiestbie. The

B LT
6. | ' ' r.ati 20 '
Synchr oni o1 MErgie T Enr Eitky' B8 BREHAI ¥E S fpreet FVone

et od H t o TheS Eh Butihd HIR BERICH o4 e ¥\ B il Y00 1o

falls gt i fEadd, Uthd Butfitk| Bicoe the AND Arcuie R, s Heia to the low
to the low level, as shown in Fig. 6 , since the ex-
ternal signai'Vst falls to thé low level at the time t4;
At time t6, the output PD of the inverter IV is
raised to the high level again since the output Q1
10 is raised at the time t6 to the high level and the
output O, is held to the high level. Since, at the
time t6, the external signal Vst is raised to the
high level, the signal Ex is raised to the high level.
According with this, the counters C, to C, and the
15 £lip-flop FDFF (Fig. 1) are réset to their initial state.
The initial state of the flip-flop FpFF-méans the odd
N field. Thus, the odd field of the CRTC 10 is synchronized
with that of the TV system 60 at time té6.
"In'écéordance-with-thé resetting operation, the
20 horizontal synchronizing signal Hs.is'raised to the
high level (t8) after one horizontal scanning period
H to the time t6 (not at time t7 delayed one period:
H to the time t6'). Since the output 6; of the flip-
flop DFF. falls at time t8 to the low level, the out-

2
25 put Ex falls to the low level. When the odd or even



- 22 - field of the CRTC 10 is synchronized with the odd or even field of
the TV system 60, the output Ex is held at the |low |l evel, as shown in Fig.
»the case where the phase difference between 5 * . the Vst and Vs:is
i’shomn inFig. 7, the out- put Ex is raised to the high |evel M.
'Qﬂicn1thh the signal Vst of the odd field. Therefore,:,the ;
countapu gnd flip-flop of the CRIZ20-are reset to their initial state at
time t¥0~ 10 As shown in Fig. 4 the phase-difference detec- tion
circuit 62 detects the phases of the vertical synchronizing signal Vs
output fromthe display control device 10 and the vertical synchronizing :
signal V, tput fro he .televi gl 10260 ' gy@paring 15 t he
rel ati onéifgé §§tﬁ& n._%e eo(ratjisca%rgé}?i%ﬁ%%%i ﬁé'tg?a:rll?a s. (Wether the
verti cal .sypGchl orks ZF x| _ r =N e n red is
o£Y8FEROBLEIAI oF W RISy s .)wb e

detected an ' By taking“t gical "and"

a coipari son'is perf

product Héléhgtdﬁhé‘:tlio%n WU £ dhswrhescrdyl f grence 20 detection . .
circuit 62 and the vertical synchronizing signal Vs output fromthe display

control devicgnl@heUthse WhHord\RHighisé, dfpereacelbitweatichronous with
the vertical synchronizing signal Vst can be ob- tained. This pul se output

isgirunnthd_vstthadevgeu$M1éE§e,_asymb@wnnininggsignakhé<¢ut{he_display
control ggg'gi is raised to the high level ih synchronization |
with the signal Vst of the odd field. Therefore,
the counters and flip-flop of the CRTC 10 are reset . llg;
to their initial state at time t20. _
10 As shown in Fig. 4. the phase-difference.detegf
tion circuit 62 detects the phases of the vertical
synchronizing signal Vs output.from the'display control
devicé'10 and the-vertical:synchronizing signal Vst |
output from the television system 60, whiie comparing
15 the relationships between thé vertical synchronizing
signals. (Whether the vertical synchronizing signalél
are odd-numbered or even-numbered is detected ;nd a. s;).
comparison is performed.) By taking the logical "and"
product of the.detection,output of the phase-difference
20 detection circuit 62 and the vertical synchronizing
signal Vs output from the display control device 10,
using the AND gate G11, a pulse output synchronous |
with the vertical synchronizing signal Vst can be ob-
‘tained. This pulse output is inputted as the exte:nal_

25 synchronizing signal Ex to the diSp;ayjcpntrql device



10 so that the initialization timng of the count of each counter in the
di spl ay. control device 10 can be synchroni zed periodically with the
odd- nugbered (or even:nunbered) vertical synchronizing signals on the 5,

tel e fon systemside. Incidentally, the display control déevice 10 i-n . T
this*case is set beforehand so as to operate as the slave by an instructij gg)é;;
given by the conmputer system 100, for g le. In this way, the imge daf

St displayed in the 10 di spl ay sysSt whi ch has a separate

synchroni zing signal system |like the television system 60, and the |nage
data Sc controlled by the display control device 10 can be superposed for

el At on- sH SRcHeat WP niaTRABILABIIGH FOTan a8 de IRPYGE cBing
doser L DR SER9 ocEEE S [ G T S
o o e SN 3 Bl
P TR A
contrgll ed 2% evi ok 26PsLbmaskhl’, 2 ThtiYentBNGY CahdCasspeaposed for
control device 10 in this case is set beforehand so -
as to operate as the slave by an instruction given
by the computer system 100, for example. .
In this way, thé-image data St displayed in the
10 display system which has a separate synchronizing signal .
system, like the television system 60, and the image
data Sc controlled by the display control device 10
can be superposed for display on one image display
.screen with the prescribed mutual positional relation-
15 -ship thereof maintained.
As can be seen from the foregoing:description.
—/ by applying a construction in which a memory is accessed
by address'data prepared on the basis of a count of
a scanning counter, and horizontal and_verticél syn~.
20 chronizing signals are each generated on the basis of
the couﬁt of this scanning counter, the count of the -
scanning counter being initialized periodically to
a prescribed value by a.signal-input=from external
equipment, a plurality of image data items controlled

25 by each of a plurality of CRTCs can be superposed for



di spl ay on one inmage display screen, with the prescribed nutual positional
relatlonshlps t hereof nmintai ned. By applying a construction in-which a
mengfy~\s accessed by address data prepared on the basis of a 5 count’ of~
img counter, and horizontal and verti cal synchron|2|ng signals a

ted on the basis of.the count of this scanni ng counter, while a-
Si hronous with either the odd-nunbered or the even- nunbered
ver éynchroni zi ng signal s© | %4 0- outputted to external equipnent, a

pIur*]i' of image data itenms controlled by each of a plurality of CRTCs
can bé superposed for display on a display device of an interlace scanning
system _with the prescrlbed nut ual positional relationships thereof

mai nt ai$etPlay on one m&lsW%®F§Pﬁ§'awéSHsFP@CEWCFWW ch a |
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S;C/ﬁgflfo%lcﬁéi%%e% #hmﬁg %g'%ﬁefegp?égfﬁggshﬁﬁ%er(%’%g&%o{ e(')%flgln- ‘nunber ed

‘é%tc'hfién%ﬁg@%f’gh&{:ggﬁgh@%&ﬂ% del & ifrf2ont al’ YHd' he vertical

) vertical synchronizing signals are each generated on
the basis of the count of this scanning counter, while
a signal synchronous with either the odd-numbered or. -
the even-numbered vertical 5ynchfonizing signals is.

10 outputted to external equipment, a plurality of image
data items controlled by each of a plurality of CRTCs
can be superposed for display on a display aevice of
an interlace scénning system, with the prescribed
mutual positional'relatioﬂships thereof maintained.

15 Further, by applying a construction in which a
memory is accessed by address data prepared on the
basis of a count of a scanning counter.horizontal and - ';)
vertical synchfonizing signals are given by a display
system.of an interlace scanning type which has a. |

20 separate'synchrdnizing"signél system, and a:Clock.signaI_
determining the timing of access to the memory is
prepared on the basis of the horizontal synchrohizing
signal, while either the odd-numbered or the even-
numbered vertical synchronizing éignaIS“are-detected_

25 from the vertical synchronizing signal and the count - .



of the scanning counter is initialized forcibly to a prescribed val ue on
t he basis of the signals thus detected, inmage data displayed on the display
systemui th the separate synchronizing signal system like a S ' <
tele(i§ion system .and i nage data controlled by a CRTC can be superposgd  \
for display on-one i mage display screen with a prescribed nutual posi{ighal{\
rel ati onship mai ntained. The effects scri bed above enabl e the. att ainnmest

10 of a synergistic effect in rhad plurality of inamges can be
synt hesi zed into a conplicated inage or a wide variety of imges in a g
si npl e manner and at hi gh speed. The above is a detail ed description of the

| nven- i onobaggd 8RaKALEAUTRHA RN nidiei PO eq ThbECIBLy sbnyention i

not limted to these enbodi ments, of course, It can be var i n many ways

within its ppadarenkal vaaeReon e B ANGPF #ndigubHatsythak di splay
device or a plasma display device can. be used as the CRT display device,

and the pergefeetelheifitger aalt 22Qisp sl Zheoasspgnaly Eyseam be set to
be several frames |long, or any longer l'ength of tinme: The invention has

been describgthabR¥esepatiiate &yririomiziny tdibgsasesystehi,chike as adapted
to the techni que of synchronizing a display control device 25 of a CRT
di spl ay devteﬁevﬂbﬁ.oh_isysnamd and Hendipe kdtoaincontrolled by a
CRTC can be superposed fo:_display.on one'image |
display sc:een_with a p:escribed mgﬁual positional
relationship maintained. _ | -

The effects described abdvé'enable the attainment
10 of a synergistic effect in that a plurality of images

can be synthesized into a complicated image or a.wide

variety of ;mages in a simple manner and at high speea.

The above is a detailed description of the inven-

tion based on various embodiments theréof. This
15 invention is not limited to these embodiments, of course,
it can be varied in many ways within its fundamental
N\ scope. For instance, a liquid-crystal display device
or a plasma display device can be used as the CRT
display device, and the period of the external
20 - synchronizing signal Ex can be set to be several frames
1ong,'or any longer length of time.
The invention has been described above mainly in
relation to the case in which it is adapted to the
technique of synchronizing a display control device

25 of a CRT display device, which is used as the background



of the field of application thereof. The present invention is not limted
to this application, it can be applied, for instance, to the techni que of
synghtoni zi ng a display.control device which has an intelligent processzgg
1 %€t i8n whi ch deci'des the content of imge data and rewites it. The W
Soly vention can be applied to any devices in which at |'east, i
ation or alignnent is a necessary condition. - 27 - 1 '
. 1. A display cer&l~ devi ce for accessing a 3 menory
to d out inmage data to be displayed on an 4 i mge device in a
scanni-ng systemin which an inmage 5 display is fornmed of horizontal
scanning lines and 6. vertical frames with a preselected tim ng,
conpri shfdthé field of appFféafidf €REREOT.TEANMe igdLamnted at a rate 8
based on the required timng of access to said nenory 9 for generating a
count wWihtenktiotydsethdtn bmbtednte thHis appliddteigu eset eeand tim ng of '
sai d i mage display scan- 11 - ning system 12 _ addr ess
gener at beg appaded ,cfomsinet anceai iol8he techmiique anfint er neans for
generating sequential 14 addresses for accessing said nenory;
synchronizing a display control device which has an’

5 intelligent proéessing'functibn which decides the
‘content of imagé détg and rewrites it. The present’
invention éan beléppliéd'to any'devices in which at
least synchrpnization or alignment is a necessary

condition. '




15 timng signal generating neans responsive to 16 sai d
scanni ng counter neans for generating a horizontal 17 - synchroni zi ng
signal and a vertical synchronizing signal 18 based on said count;

synchy oni zi ng si gnal generator neans responsive 20 to said timng/si gmx
gener&tor means for generating a 21 periodic internal synchronizifng

si gnal ;% 22 control termnal nmeans for transmtting a 23 - Y
perlodlc i nternal synchronizing signal to or fromthe 24  display ~ontr' )
device; and 25 _ sw t chi 2gPneans for selectively connecting *

cC L MS * 26 ‘said control termnal neans either to said

synchroni zin si gnal generating means to send out said internal 28
periodi c sy ItnﬂnlM*@ gignal or to said scannl ng 29 counter  nmeans -to
effect a peri odi | I|z tion t n res e to an
exteral |y recei H% a§1con ﬁPgr é&f n%l 1

cannitng AR %S“L%SL@?%L‘?%Z‘%&%Q? f-%' %&Tﬁi@&%ﬁ%ﬁ% 2° ock

Si gnal haviy 'ﬁ%gae f({&%@%cyn sggﬁﬁgngztsggglp{ eiqlul ﬁlam ngng‘% ac_cess to

said nDry so as to produce an sal I'mng ‘si

gener gt i ng | Us 9£5RAEE1 89 HBIrd 2Bok A0 UAnri ng WKLY O N0 s gnal.

and a secon ounter driven by

6 vertical frames with a preselected timing, comprising:
7 ~~ scanning counter means incremented at a rate
\“/8 based on the required timing of éccess to said memory
"9 for generating a count which is cycled in accordance
* 10 " with the preselected timing of said image display scan-
11 ning system;
12 ¢ address generating means responsive to said-
'13 ) scanning countex.means for generating sequential
14 addresses for accessing said memofy; '

15 | timing signal generating means responsive to
16 said scanning counter means for generating a horizontal
\/17 synchrohiZing'signal and a vertical synchronizing signal

18 based on said count; =

19 ‘synchronizing signal generator meanst:esponsive _
-20 to said timing signal generator means for generating a

21 'period;c=intérnal synchronizing signal; S rk

22 - control terminal means for transmitting a °

23 periodiC'internal synchronizing signal to or from the

.

24 display control device; and

25 switching means for selectively connecting

SR



8 said horizontal synchronizing signal so as to produce. 9 an output to

said timng signal generating neans for 10 generating said vertical

xi ng signal. 11 3. A display control device according to’
wherein said tining signal generating means includes 13 |

chnparing .the output of said first counter.. 14 to a.,first Jf

s
cteu,value and for resettin id 15 first counter when conpaiﬁﬁon
X :

%

d, and neans 16 for co rM1ng the output of said second coujter
second presel ected value and and for resetting said 18 second
count er-when conpari son is detected. 1 4. A display control device
according to,claim3, further including register nmeans for storing

s?@nalsseld ¢PEBFE§eﬁFFW@Qﬁ%(P??Q%tehﬁBeEeEBn&aﬁﬂe§¥P&Hﬁ9?%ﬁﬂQEs 4 f or

| t d | 5 A
o oyeLde 093%5 R ”’é’@feoq?ﬁ%t S Crant, 90 s p1d,akernal g

Z%SS:LEB%%%?& %&% ?ﬁ#%rﬁ”:??m”%liwns? Fﬁlﬁe%s”eaﬁnef”ﬁel&rdQSQEE?EQP% '
S BB, b, e o sl R R s
i§§|Ude§ £34 R|§E§ %I& uu g¥t9egglgéhvﬁgrg$d§c sald vertlcal
S n

chron|2|ng SI e neans
internal synchronlzing-51gnal.

1 2. A display control device'according to claim
i 1, wherein said scanning counter means.includes a first _ | v
3. counter driven by a clock sighal having a frequency
4 based on said required timing of accesé to said memory
"5 . so as to produce an output to said timing signal'
6 generating ﬁeans for generating said horizontal .
7 synchrohizing_signal, and a second counter driven by
8  said horizontal synchronizing signal so as to produce .
9 an output to said timing signal generating means for ?
10 generating said vertical synchronizing signal.
11 3. A display control device according to claim 2, wa
12 wherein said timiﬁg signal generating means includes |
13 means .for comparing the output of said first counter . .
14 +to a first preselected_valué and for resetting said .
.15 first counter when comparison is detected, and means _
16 for comparing the output of said second counter to a’
17 second preselected value and and for resetting said
18 second counfer*when comparisoﬁ'is detected.
1 4. A disblay control device according to claim 3,

E
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5 produci ng said periodic internal synchronizing signal 6 I n response
to an output of said bistable circuit. 1 7. -A display contro
device according to claim2 6, further including means for setting said
bu{fﬁﬂe 3 circuit to a predeternmined state in response to a 4
per|OQ|c I nt ernal’ synchroni zi ng signal received from?5 said controg%?%
term mal means via said swtching neans 8. A display sysgt

di spl aying data stored 2 in menory é%‘bﬂﬁisplay devi ce as an i nage -
di splay 3 formed of horizontal scanning lines and vertical franesN\d
with a preselected timng, conprising: 5 menory neans for

storign Hﬁ?fﬁﬁéﬂQSLng Begidter aeeths For stor1n§9§ﬂ§naﬂ§|Ud'n9 first
and secon di splay control 8 devi ces for accessing said nmenory neans to

read put Srepréséstingigatiat 2irgeChndl swridhd ipsésaneceeqondidespl ay 10
control deV|ces i ncl udi ng. 'scanni ng counter neans 11 increnented at a

rate pasedee dpwlicationdtd Baid eimihg sidfit€bsgéResatdngenory means for -
generating a count 13  which is cycled in accordance with said presel ected

14 5 ti mmgansyddress generating neans responsive to said 15 scanni ng
counter neans for generating sequential 16 . addresses.for accessing said
nmenorly means, ti%ingaldisplaygeahtgeiledevinge eeesrdisgotei edaln said
scannlng 18 counter neans for generating a horizontal synchronizing

2 1, wherein said synchronizing signal generator means

3 includes means for generating said periodic internal
- \Aq synchronizing signal in time with said vertical

synchronizing 51gnal ) .

6. A displav control device according to claim.
1, wherein said synchronizing signal generator means
includes a bistable c1rcuig connected to be driven by
said vertical synchronizing 51gna1_and gate means for
producing_said periodio internal synchronizing signal
in responselto an output of said bistable circuit.

7. A display control device according to claim
6, further including means for setting said bistable
circuit'to a predetermined state in resoonse to a
periodic internal synchronizing signal received from :
said control terminal means via said sw1tching means.:

8.. A display system for diSplaying data stored
in memory on a display device as an image display
formed of horizontal scanning lines and vertical frames

with a preselected timing, comprising-

U e W N U B W NN W W

memory means for storing image data to be

e
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19 * signal and a vertical synchronizing signal based on 20 sai d count,

synchroni zi ng si gnal generator neans 21 responsive to said timng signal
gener a means for 22 . generating a periodic internal synchronizing

sj gn control termnal nmeans for transmitting a periodic 24 o
IQt chronizing signal to or fromthe display 25 contre] deviceys
and ng neans for selectively 26 connecting said control term né
nmeans € er to said 27 synch+®wzing signal .generating circuit to send
out 28 said internal periodic synchronizing signal or to said 29 '
scanni ng counter neans.to effect a periodic initializa- 30 tion thereof

In response to an externally received 31 periodic internal -

symgchr odiispglayedinal ; 32 : di spl ay neans connected to said

menory neans 33 for displaying i mage data read out of said nenory 34
medns in resparesms dseludingsfizsd amdosdadimdldys@bay controll devi ces
respectively, as superinposed images 36 = wth identical timng;: and 37
syichr odievige s divr chcoessinfosadidnmemoinyy ntdens3&o xead routt er mi nal neans
of said first display control 39 device to the control term nal. neans of
saidd sesaid 4magelidatay eaahr of sdaidcdirst tdnd sedandedisplayi nternal 41
- synchroni zing signal generated in one of said first and 42 second
dildpl ay contmad) dRNAces hnylbélaspsp@@nmaqtqpun¥ercm¢am50f sai d flrst and

second di spl.ay control devices, .
11 increnented at a rate based on the required timing of

12 access to said memory means for generating a count o
13 which is cycled in accordance With said preselected 'Tkj'
14 timing, address generating means respon51ve to said

15 scanning counte means for genera-ing'sequential

16 addresses for accessing said memory means, timing '

17 ° signal generating means responsiVe to said scanning

18 counter means for generating a horizontal synchron121ng .

19 | Signal and a vertical synchronizing signal based on |

20 said count, synchronizing Signal generator means

21 resPonsive'to'said timing signal generator mearis for.

22 generating a periodic 1nterna1 synchronizing signal, S
23 control terminal means for transmitting a periodic

24 internal synchronizing signal to or from the display

25 - control deﬁice;'and'switching means for selectiVely

26 connecting said'controi terminal méans either'to'said

27 synchronizing signal generating circuit” to send out

28 said internal periodic synchronizing signal or to said

29 scanning counter means to effect a periodic initializa-

30 tion thereof in response to an externally received

AT O O



1 * 9. A display systemaccording to claim@8, further 2 including
means for applying the horizontal synchronizing 3 signal and the
vertical synchronizing signal generated in one of said first and secopd
di spl ay control devices 5 to said display neans to control the ti: i

oﬁbfqﬁions 6. thereof. 1 10. A display system according t¢
-9, wherein, 2 in each of said _fikgst and second display control de
sai d scanni ng counter neans includ®s a first counter 4 driven by ®
signal having a frequency based on 5 said required tlning of acce
said menory so as 6 to produce an output to said timng signa
generati ng . means for generating said horizontal synchronizing 8

si gridh aﬁGr&°§é6bﬁdﬁﬁﬂﬂﬁ%%rsﬂPFbEﬁnb?i§8|§1H§ﬁ dontal 9 synchronizing
signal so as to produce an out ut to said nal generating
nmeant f or generati ngﬂsscﬁ i me nﬁeF?PeﬁFt n(","ﬁ‘r érﬁig r‘?'ge“’ﬁ g

PR T R o MR T ofs%%[%ﬁ%r'“. o of 0
genqﬁaaz?«geq%“%g ik Sy S A ot s e
Couer MERGHP YUY ® SELBREESIN e ey BRBBHed FREGAET 11
resefd i n.gw'i%'hd identical timing; and '
37 . | SyhchroniZing control means for connecting the
48 .cohtrol terminal means of said first display control
39 device to the control terminal means of said second
40 display control device, so that said periodic internal
41 - synchronizing signal generated in one of said first and
42 . second.display control devices may be applied to the
43 other of said first and second display control devices.
1 _ 9. A display system according to claim 8, further
2 . dincluding means for applying the horizontal synchronizing
3 . signal and the vertical synchronizing signal generated
4 in one of said first and second display control devices
5 to said display means to control the timing'of operations
6 thereof. |
1 10. A display system acéording‘to claim 9, wherein,
2 in each of said first and second display control devices,
3 said scanning counter means_inclﬁdes a first counter
4 driven by a clock signal having a frequehcy'based on
5 said required timing of access to said memory so as:
6 to produce an output to said timing signal generating

R



"9 ’second counter when conparison is detected. 1 12. A displ ay

syst ording to elaim1l, further 2 i ncluding, in each of said first
an \di splay 3 .control devices, register. neans for storing signals |,
4.%\ enting said first and second presel ected values 5 for Vg
ppl\ loh to said timng signal_generating neans. 1 ' 13., A :
di spl ystem according to cl a2 2 wherein, in at |east one of sai _
first and second 3 di splay control devices, said synchronizing signal:4
generator neans includes neans for generating said 5 periodic internal
synchroni zing signal in time with 6 sai d vertical synchronizing signal

1 - 14, _ A displ em, di laim.9, .2, wh in, i
Tedst oMERRS Y SRS BROR PR T 2 BYRTMOHIEHRG) oo, said
 ofteHs ST 9ehS St SYROHE T 4861 ces, sai ¢
Cothoct A" drecnfEnSbRhRe BN RS ROFLBORERR o 6

RPFR by SAEvEreT e S “Sr8hal and 6
e ons e Ho Rl £EHy' SPodd) s bl Pl af QUERHE OB70REGTT 7T 1T

distp! @Y SR AU Qind Path AbMnbhins’ for 'dHrdiCkeifs! #digo means for

setting sal circuit to a pre ermned state in response to

ayh RASHOLE L] | SYreemdnSYPAGT 89igalalg Signal received from 5 sai d
control term nal -reans via said swtching nmeans. ' -

1l -11l. A display system according to claim 10,

wherein, in each of said first and secqnd-disp;ay'
control devices, said timing signal generating means o  3~)
includes means for comparing the output of said first .
counter to a first preselected value and for resetting
said first counter when comparison is detected,. and
means for-comparing the dutput of said second counter
to a second presélected value and for resetting said
second counter when comparison is detected.
12. A display system according to claim 11, further.
including, in each of said first and second display |
control dévices, register means for storing signals = _\;)
representing said_firsﬁ and second preseleqted_values:
for application to said timing signal generatiﬁg means.
13. A display system according to claim 9,
wherein, in at least one of said first and second
display control devices, said synchronizing signal
generator means includes means for generating said

periodic internal synchronizing signal in time with - .

O UM oa W N WU oS W N MY 0N oW s W N

said vertical synchronizing signal.
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1 16. A display systemfor displaying data stored 2 in nenory on
a display device as an inmage display forned - 3 of horizontal scannlng
Ilnes and vertical frames with a 4 preselected timng, conprising:

Ly -nmeans for storing i nage data to be 6 di spl ayed; 7° : :
dIS ey contrel means connected to said 8 nmenory neans for, accessingfs
menory-peans to read 9 out said inmage data, including scanning co
means 10 incremented at a rate bes orthe required timng 11
access to said nenory nmeans for generating a count 12 which is cycled in
accordance with said preselected 13 tim ng, address generating neans
requf3|ve to said 14 scannln count er neans for enerating sequenti al

addr essestfor écgé§9¥i§ QWﬂﬂﬁ%PFﬁ%R% i FEAYM18, . signa
gener tlnawneans res

sald scanni ng unt er ans for
generéatin %.ﬁ%+?20h ;ﬁ@ﬁ aikral ﬁ Jl%%ﬁﬁ%la%§d55°9- ical' -
d 1 h |
generht 3?2%@%%’3333%“9%&8%3’&& o %ﬁfﬁjﬁ%%’?ﬂﬁﬁéogiﬁég or heans for
21 4gen #éﬁé@?t@rpﬁéhﬁe'i A A a%ﬁﬂggggéiﬁZé??cﬁégnébnna%te and.

cont rol m nal connec 0 Ssal scanni ng coun

{raneg tt g Be PEE1 94hC b2 RN OY e Ot 203 'gﬂghtoaha't'a"ze

sai d 'scanni ng counter enér at | hg neans
for ggnerajitd means for producing said periodic internal

. 7 synchronizing signal in response to an output of said
\”/8 bistable circuit.
1 15, A display system according to claim 14,
2 further including means for setting said bistable
3 circuit to a predetermined state in response to a
4 periodic internal synchronizing signal received from
S said control terminal means via said switching means.
1l - 16, A display system for displaying data stored
2 in memory on a display device as an image display formed -
3 of horizontal scanning lines and verﬁical frames with a.
va4 preselected timing, comprising:
5 - memory means for storing image data to be
6 displayed; |
7 display control means connected to said
8 memory means for accessing said memery.means to read
9 out said image data, including scanning counter means
10 incremented at a rate based on the required timing
11 of access to said memory means for generating a count
12 which is cycled in accordance with,said preselected

—_—
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« 26 vi deo data capabl e of being displayed in horizontal 27 scanni ng
lines and vertical franes as well as a 28 hori zontal synchroni zi ng
a vertical synchro- 29 ni zing signal identifying the timng =,
0 data; 30 di spl ay nmeans connected to said nennrg

-~ hnd sai d.vi déo data generating nmeans for displaying 32 smé?
i m agg_dat g/read out of said menpey Rpng in 33 . superposition wth sai
vi deo ttatd; and 34 synchroni.zing control means responsive to

35 t he horizontal and vertical synchroni zi ng signals 36 produced by
sai d display control means and said video 37 data generating neans for
apglylng a periodic internal I 1111111 112111 11111 121111 111111 * - C L
3 s timing,. agdresmasneratingshgans respansiventtoolsaied ni nal neans of
said display control nmeans.  17. _ A di splay control device constructed
subdt ant BERPPLRG ﬁ&“&ﬁ?%ﬂﬂﬂ#ﬁ%eﬁ°ﬁnGﬂnﬁ§ﬁgiéﬁc§eS&Q§R}%k illustrated in

'th acco nyi ng draw ngs
is nBSr%ss%s for é%cessing said memory means, timing.

16 _signal'generating'means_responsive to said scanning

17 counter means for generating a horizontal synchﬁonizing
18 sigﬁél and a vertical synchronizing signal based on

19 said count, synchronizing signal generator means-

20 responsive to said timing signal generator means for

21 generating a periodic internal synchronizing signal, -

22 and controi terminal connected to said scanning counter
23 meaps for transmitting a periddic internal sYnchronizing
24 signal te¢ initiélize said scanning counter means;

25 t video data generating means for generating

26 video data capable of being displayed ih horizontal

27 scanning lines and vertical frames as well as a

28 horizbntal'SYnchronizing sighal and a vertical synchro-
29 niiing signal identifying the timing of said wvideo data; U/
30. display means connected to said memory means

31 and said video data generating means for displaying-
32 said im age data read out of said memory means in

33 superposition with said video data; and -

34 : SYnchronizingfcontrol means responsive to’
35 the horizontal and vertical synchronizing signals

- 36 produced by said display control means and said video
37 data generating means for applying a periodic internal

| RO D
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synchronizing signal to said control terminal means
of said display control means.

17. A display control device constructed
substantially as herein described with reference to

and as illustrated in thelaccompanying drawings.
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