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duce a composite image on the screen. The reference does not refer to a
video display processor in which The present invention relates to a video
display  video image data are stored in a video random access control
system for use in terminal equipment for a  memory (VRAM). computer,
television game apparatus or the like.  5   The problem underlying the
invention was to su- There have been developed various kinds of vid-
perimpose an external image signal, forexample a re- eo display processors
which, under the control of a  calved television signal, on an image which
had pre- central processing unit, read image data from a video  viously
been stored in a video RAM (VRAM). RAM (VRAM) and display a color video
image on a       This problem is solved by the present invention in screen
of a CRT (cathode-ray tube) display unit in ac-   10  that the image
portion of the video signal is sampled cordance with the read image data.
Examples of such  and address locations of the VRAM are assigned to video
display processors are shown in US-A-        the samples by address data
generating means incor- 4286320,4243984,4262302,4374395 and 4384406.
porated in the video display processor. However, such a conventional video
display proces-    More particularly the invention provides a video sor has
not been provided with means for converting   15  display control system
comprising a video signal into image data and for writing the im-  a video
RAM; age data into the VRAM, or means for storing image      a video
display unit for displaying a video im- data supplied from another video
display processor  age on a screen of said video display unit in accor-
into the VRAM. In particular US-A-4243984 discloses  dance with image data
stored in said video RAM; a digital computing system having a video display
20   a CPU connected to said video RAM for con- subsystem in which a video
display processor per-  trolling the inputoffirst imagedatatosaid video
RAM; forms all RAM access functions in addition to compo-    a video
display processor having receiving site video generation. In order to
combine the compo-  means for receiving external video Image data, which
site video signal generated by the video display proc-  are different from
the first image data, from an exter- essor with a composite video signal
produced via an   25  nal video device also for displaying, characterized
in auxiliary television camera or derived from a broad-  that said video
display processor comprises: cast television signal the video display
processor may  a) means for sampling said external video image be
conveniently synchronized with the external video  data; source by
extracting In a conventional manner appro-  b) designating means controlled
by said CPU for priate synchronizing portions of the external video   30
selecting an external mode commanding said ex- signal on the signal path
for application to the video  ternal sampled video image data to also be
stor- display processor via the signal path. This means that  ed in the
video RAM; different signal sources are switched In synchronism  c) address
data generating means for generating with the frame frequency. There are no
means for      address data in accordance with a synchronizing storing the
video signal and a modification of the sig-  35  signal synchronized with
said external sampled nals is not possible.
video image data and for supplying said address The document Patent
Abstract of Japan, vol. 5,     data to said video RAM when said external
mode no. 78, (E-058) [750], page 120 & JP-A-5627573, re-   is selected; and
lates to a television receiver wherein the image of a  d) feeding means for
feeding said external sam- given channel is displayed on a cathode-ray tube
as   40  pled video Image data inputted from said receiv- a main picture
while at the same time two images of   ing means to respective addresses of
the video two other channels are displayed as subimages with-   RAM
indicated by said address data when said in the main-screen. The "main-line
of the television  external mode is selected by said designating receiver
consists of a tuner, an intermediate frequen-  means, whereby said sampled
video image data cy amplifier, an image detection circuit, a decoder, a
45  are written into corresponding addresses of said matrix and a screen.
In order to provide sub-images,  video RAM, respectively. a further tuner,
a further Intermediate frequency am-  One way of carrying out the invention
is descri- plifier, a further detector, a further decoder, a multi-  bed in
detail with reference to drawings which illus- plexer, an AD-converter and
a demultiplexer are pro-  trate only one specific embodiment, in which:
vided. In order to make it possible to obtain several  50  Fig.1 is a block
diagram of a video display control sub-images without increasing the
numbers of tuners   system comprising a video display processor the prior
art document proposes to supply the further  (VDP) 1 provided in accordance
with the present tunerwith a channel selection voltage differing in lev-
invention; el at intervals of fixed times. The video signals of re-  Fig. 2
Is an illustration showing the relation be- spective selected channels are
written In correspond-  55  tween display elements on a screen of a CRT
dis- ing memories. Video signals of respective channels    play unit 4 of
the system and corresponding color read out of the memories are mixed with
the primary   codes stored in a VRAM 5 of the system in a dis- colorsignals
of the main signal system in order to pro-  play mode I; 2  
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illustration similar to Figure 2 but  ternal-image-data write circuit 17,
while the second- showing such relation in a display mode 11;
bitoutputof the register 10 isfed through an AND gate Fig. 4 is an
illustration similar to Figure 2 but  AN to the display processing circuit
18 and to the showing such relation in a display mode III;    otherof the
input terminals T11 of the external-image- Fig.5 is a block diagram of an
external-image-da-   5   data write circuit 17. The AND gate AN is enabled
to ta write circuit 17 of the VDP 1 of the system of  open ordisabled bythe
MSB outputof a vertical coun- Fig.1;
ter (hereinafter referred to as "V counter") 14, the Fig.6 is a timing
chart of the outputof the register  MSB output varying in accordance with
the first and 30, vertical synchronization signal VSYNC and   second fields
of each interlaced video image on a signal DG;
10  screen of the CRT display unit 4. Fig. 7 is a block diagram of an
external circuit   The writing of data into the register 10 is per- which
is connected to the VDP 1 in the display  formed with respect to each of
display modes which mode l;                                         will be
described later. More specifically, the VRAM Fig. 8 is a timing chartof the
clocksignal 02, data  5 has four storage areas and these storage areas are
at the input terminals LDO to LD3 of the latch 45   15  selectively used in
accordance with the display of the circuit 17 of Fig. 5;
modes and the interlace of scanning of the CRT dis- Fig. 9 is a timing
chartof the clock signal 02, data  play unit 4. Aregister 11 connected to
the CPU bus 8 at the input terminal of the delay register48 of the  is a
two-bit register into which mode data MD (data circuit 17 of Fig. 5, and
the signal WRITE appear-  representative of a selected one of the display
ing in the circuit 17 of Fig. 5;           20   modes) is written by the
CPU 2. Fig. 10 is a block diagram of an external circuit  Each of the
display modes provided in this video which is connected to the VDP 1 in the
display  display control system will now be described. mode 11;
(1) Display mode I Fig. 11 is awaveform of the composite colorvideo      In
this display mode I, each color code rep- signal CVD outputted from the
color television set  25  resentative of a color of a display element on a
52 shown in Fig. 10;                               screen 4a of the CRT
display unit 4 is composed Fig. 12 is a timing chart of the clock pules 02
and  of four bits (capable of designating sixteen col- the data appearing
on the color bus 9 of the VDP   ors) and the screen 4a is constituted by
256 X 1 of Fig. 1;                                       192 display
elements PO, P1, P2, ..., as shown in Fig. 13 is a timing chart of the
clock pulse 2, the   30  Fig. 2-(a). When data "0,0" is written into the
reg- signal HQO and the data appearing on the VRAM      Ister 10, color
codes for the display elements PO data bus 60;
and P1, color codes for the display elements P2 Fig. 14 is an illustration
showing the memories 5a  and P3, color codes for the display elements P4
and 5b of the VRAM 5 in which video data SO, S1,   and P5, ... are stored
respectively into address S2, ... are stored;                       35
"O", address "1", address "2", ... of the VRAM 5, Fig. 15 is a block
diagram of an external circuit  as shown in Fig. 2-(b). which is connected
to the VDP 1 in the display     (2) Display mode 11 mode III; and
In this display mode 11, each color code is Fig. 16 is an illustration
showing the memories 5a  composed of four bits (capable of designating and
5b of the VRAM 5 in which color codes of the   40  sixteen colors) and the
screen 4a is constituted display elements PO, P1, P2 .... are stored.
by 512 X 192 display elements PO, P1, P2,..., as Fig. 1 shows a block
diagram of a video display    shown in Fig. 3-(a). In this case, the VRAM 5
is control system comprising a video display processor   formed by first
and second memories 5a and 5b, (hereinafter referred to as VDP) 1 provided
in accor-  and color codes for the display elements PO and dance with the
present invention. This system com-  45  P1, color codes for the display
elements P2 and prises a central processing unit (CPU) 2, a memory     P3,
color codes for the display elements P4 and 3 having a ROM for storing
programs to be executed     P5, color codes for the display elements P6 and
by the CPU 2 and a RAM for storing data, a CRT dis-    P7, ... are stored
respectively into address "O" of play unit 4, and a video RAM (VRAM) 5. The
VDP 1      the first memory 5a, address "0" of the second comprises a CPU
interface 7 connected to the CPU   50  memory 5b, address "1" of the first
memory 5a, 2, a CPU bus 8 connected to the CPU Interface 7, and   address
"1" of the second memory 5b, ..., as a color bus 9 which is connected to a
terminal T1 of  shown in Fig. 3-(b). this VDP 1. Connected to the CPU bus 8
is a register  (3) Display mode III 10 into which two-bit address data for
selecting one      In this display mode III, each color code is of four
storage areas provided in the VRAM 5 is writ-  55  composed of eight bits
(capable of designating ten by the CPU 2. In this case, the first-bit
output of  256 colors) and the screen 4a Is constituted by the register 10
is directly fed to a display processing  256 X 192 display elements PO, P1,
P2 ..., as circuit 18 and to one of input terminals T11 of an ex-  shown in
Fig. 4-(a). In this case, the VRAM 5 is 
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first and second memories 5a and  counting the pulse signal HP. The count
output of this 5b as in the case of the display mode 11, and a col-  V
counter 14 represents a vertical scanning position or code for the display
element PO, a color code  of the electron beam of the CRT display unit 4 so
that for the display element P1, a color code for the  the actual display
of display elements is performed display element P2, a color code for the
display   5   during the time when the countoutput of the Vcounter element
P3, ... are stored respectively into ad-  14 is between "O" and "191". The
period when the dress "O" of the first memory 5a, address "O" of  count
output of the V counter 14 varies from "192" to the second memory 5b,
address "1" of the first  "261" is a vertical non-display (blanking)
period. memory 5a, address "l" of the second memory        The
external-image-data write circuit 17 is pro- 5b, ..., as shown in Fig.
4-(b).           10  vided for receiving an external image data, which is
And one of the above three display modes I, II and  supplied from an
external device (not shown in Fig. 1) III is selected through the mode data
MD.         to the color bus 9 through the terminal [err] and forwrit-
Referring again to Fig. 1, the VDP 1 further com-  ing the received image
data into the VRAM 5 through prises a horizontal counter (H counter) 13 and
a tim-  a VRAM interface 19. The construction of this exter- ing signal
generator 15. The timing signal generator  15  nal-image-data write circuit
17 will be described later. 15 comprises a clock pulse generator 15a for
gener-  The display processing circuit 18 receives colorcodes ating a
reference clock signal having a period of 46.5  supplied from the CPU 2
through the CPU interface nsec by means of a Xtal oscillator and a
frequency  7 and stores the received color codes into the VRAM divider 15b
for dividing thefrequencyof the reference  5 through the VRAM interface 19.
Upon receipt of a clock signal to produce a clock pulse 01 having a per-
20  display command from the CPU 2, the display proc- iod of 93 nsec and a
clock pulse 02 having a period  essing circuit 18 outputs the composite
synchroniza- of 186 nsec. The timing signal generator 15 also com-  tion
signal CSYNC to the CRT display unit 4. And at prises a reference timing
counter 15c for up-counting  the same time, the display processing circuit
18 reads the clock pulse 02 and a decoder 15d for decoding a  the color
codes from the VRAM 5 and outputs the count output of the reference timing
counter 15c. This  25  read color codes through a buffer 20 onto the color
timing signal generator 15 generates a horizontal syn-  bus 9 in
synchronism with the scanning position of the chronization signal HSYNC and
a vertical synchroni-  electron beam of the CRT display unit 4. The color
zation signal VSYNC in accordance with the outputof  codes thus outputted
onto the color bus 9 are sup- the reference timing counter 15c, and these
syn-   plied to a color palette circuit 21. chronization signals HSYNC and
VSYNC are com-  30      The color palette circuit 21 Is a kind of code con-
bined at the display processing circuit 18 to produce  verter and converts
each of the color codes (four bits a composite synchronization signal CSYNC
which is  in the display modes I and 11) into color data com- supplied to
the CRT display unit 4. The scanning of  posed of nine bits. The color
palette circuit 21 com- the display screen 4a byan electron beam isthussyn-
prises, for example, sixteen nine-bit registers #0 to chronized with the
composite synchronization signal  36  #15 (not shown) each for previously
storing one color CSYNC. The timing signal generator 15 also outputs,  data
and a decoder which decodes each of the sup- in accordance with the output
of the reference counter  plied color codes and enables in accordance with
the 15c, reset signals HR and VR respectively to reset in-  decode result
one of the registers #0 to #15 to output put terminals R of the H and V
counters 13 and 14. In  the colordata contained therein. The first to third
bits, this case, the reset signal VR is outputted when the   40  fourth to
sixth bits and seventh to ninth bits of the col- display element PO, which
is located at the left end of  or data outputted from the color palette
circuit 21 are the uppermost scanning line on the screen 4a, is to
supplied to a digital-to-analog converter (DAC) 22 as be displayed, while
the reset signal HR is outputted  blue color data BD, green colordata GD
and red color when the leftmost display element on each horizontal  data
RD, respectively. In the display mode III, the col- scanning line is to be
displayed.             45  or palette circuit 21 supplies the first to
third bits, The H counter 13 is a binary counter having a   fourth to sixth
bits and seventh to eighth bits of the count range of "O" to "340" for
counting the clock pulse  color code appearing on the color bus 9 to the
DAC 02 (186 nsec) and outputs to the V counter 14 a pulse  22 as the blue
colordata BD, green colordata GD and signal HP each time the clock pulse 02
is counted 341  red color data RD, respectively. Thus, in the display
times. The count output of this H counter 13 repre-  50   mode III, the
color data contained in the nine-bit reg- sents a horizontal scanning
position of the electron  isters of the color palette circuit 21 are not
used. The beam of the CRT display unit 4 so that the actual dis-  DAC 22
converts the color data RD, GD and BD re- play of display elements is
performed during the time  spectively into analog color signals RV, GV and
BV when the count output of the H counter 13 is between  and supplies these
analog color signals to the CRT "O" and "255". The period when the count
output of the  55   display unit 4, whereby a color video image is dis- H
counter 13 varies from "256" to "340" is a horizontal  played on the screen
4a of the CRT display unit 4. In- 



non-display (blanking) period. The V counter 14 is a  cidentally, the time
required fordisplaying one display binary counter having a count range of
"0" to "261" for  element is 186 nsec in the display modes I and III, and 4
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display mode II.               minal issuppliedwith the lowerfourbitsof
data on the The construction of the external-image-data   color bus 9 which
is connected to a terminal T15. This write circuit 17 will now be more
fully described with  delay register 44 is triggered by the clock pulse 02
reference to Fig. 5.                             which is supplied through
a terminal T22. An eight-bit The external-image-data write circuit 17
comprls-   5   latch 45 latches data supplied to its input terminals es a
one-bit register 30 whose data input terminal is  LDO to LD7 when the
signal HQO is applied to its load connected through a terminal T14 to the
CPU bus 8  terminal L. An eight-bit delay register 46 is supplied (Fig. 1).
The CPU commands this external-image-da-  with the data on the color bus 9
at its data input ter- ta write circuit 17 to process an external image
data,  minal and is triggered by the clock pulse 02. A selec- i. e., to
write the external image data into the VRAM   10  tor 47 outputs data
supplied to its input terminal A 5, by storing one-bit data of "1" into the
register 30.  from the latch 45 when the mode signal Ml applied This
register 30 may be constituted byaflip-flop such  to its selection terminal
SA is "1", and outputs data as a D-type flip-flop and a J-K flip-flop.
Awrite signal  supplied to its input terminal B from the delay register WE
of the CPU 2 is supplied to the register 30, but the  46 when the mode
signal Ml is "O". A delay register signal WE is omitted from Fig.
5forsimplicity. An out-  15  48 is supplied with the data outputted from
the selec- put of the register 30 is supplied to a data input termi-  tor
47 and Is triggered by the clock pulse 02. A buffer nal D of a D-type
flip-flop 31 which outputs the data  49 is enabled to output the data
supplied from the de- supplied from the register 30 from an output terminal
lay register 48 when a signal WRITE applied to its Q thereof when the
vertical synchronization signal  control terminal C is "1", and is disabled
when the sig- VSYNC is supplied to its clock input terminal CK   20  nal
WRITE is "O". through a terminal T20. Fig. 6 shows, by way of ex-  The
operation of this system will now be descri- ample, the relation of the
output of the register 30,  bed with respect to the processing of the
external im- vertical synchronization signal VSYNC and output  age data.
signal DG of the D-type flip-flop 31. As is apparent from Fig. 6, the
output signal DG of the D-type flip-  25  (a) The processing of the
external Image data in flop 31 is synchronized with the vertical
synchroniza-  the display mode I tion signal VSYNC. The processing of the
external Im- age data is performed during the period when the out-  In this
case, an external circuit such as one put signal DG of the D-type flip-flop
31 is 1 ".  shown in Fig. 7 is connected to the terminals [err] A buffer 32
is enabled to output data supplied to  30  T5 and T6 of the VDP 1. This
external circuit compris- data input terminals thereof when a "1" signal is
ap-  es an ordinary colortelevision set52 having an output plied to a
control terminal C thereof, whereas data  terminal for outputting a
composite color video signal output terminals of this buffer 32 are brought
into a  CVD and a decoder 53 which produces analog color high impedance
state when a "O" signal is applied to  signals R, G and B in accordance
with the composite the control terminal C. A decoder 34 decodes the  35
color video signal CVD and also extracts a horizontal mode data MD supplied
thereto through a terminal  synchronization signal GHSYNC and a vertical
syn- T16 and outputs, in accordance with the decode re-  chronization
signal GVSYNC from the signal CVD. suits, a mode signal M1 of "1" when the
mode data  The horizontal and vertical synchronization signals MD
represents the display mode I, a mode signal M2  GHSYNC and GVSYNC are
supplied to the timing of "1" when the mode data MD represents the display
40  signal generator 15 (Fig. 1) through the terminals T5 mode II, and a
mode signal M3 of "1" when the mode  and T6, whereupon the timing signal
generator 15 be- data MD represents the display mode III.         gins to
operate In synchronism with the synchroniza- A seven-bit binary counter 36
up-counts a signal  tion signals GHSYNC and GVSYNC. More specif ical- HQO
which is the LSB of the count output of the H  ly, the synchronization
signals HSYNC and VSYNC counter 13 fed to this external-image-data write
cir-  45  are outputted from the timing signal generator 15 cuit
17throughaterminal T13. This counter 36 isreset  when the synchronization
signals GHSYNC and when a "1" signal is supplied to its reset terminal R
GVSYNC are outputted from the decoder 53, respec- from an output terminal
<1> ofadecoder 38. Adecod-  tively, and the reset signals HR and VR are
outputted er 37 decodes the count output of the V counter 14,  from the
timing signal generator 15 at timings deter- which is supplied through a
terminal T12, and outputs  50  mined in accordance with the synchronization
signals a "1" signal from its output terminal <O> when the  GHSYNC and
GVSYNC. Referring again to Fig. 7, count output of the V counter 14 is "0"
and also out-  three comparators 54 compare signal levels of the puts a "1"
signal from its output terminal <192> when  color signals R, G and B with
predetermined signal the countoutput is "192". Thedecoder38decodes the
levels, respectively. Each of the comparators 54 out- 



count output of the H counter 13 in a similar manner.  55  puts a *1"
signal when a signal level of the input signal Shown at 39 and 40 are RS
flip-flops, 41 and 43 AND  is higher than the corresponding predetermined
sig- gates, and 42 an OR gate.                        nal level and outputs
a "O" signal when the inputsignal Shown at 44 is a delay register whose
input ter-  level is lower than the corresponding predetermined 5    9
EP0166204B1                     10 signal level. Thus, the comparators 54
convert the  42 (shown in the left bottom portion of Fig. 5). Assum- analog
color signals R, G and B Into a three-bit color  ing that aoutputsignal ACT
of the AND gate 41 is now code (capable of designating eight colors). A
delay  "1", the signal HQO supplied to the one input terminal register55 is
triggered by the clock pulse 02 supplied  of the AND gate 43 is outputted
therefrom as the sig- thereto through the terminal T3, and a buffer 56 is
en-   5   nal WRITE. Thus, the signal WRITE varies as shown abled to output
data, supplied from the delay register  in Fig. 9. When the signal WRITE is
sequentially ap- 55, onto the lower three bit-lines of the color bus 9
plied to the control terminal C of the buffer 49 in ac- through the
terminal T1 when the signal DG applied  cordance with the signal HQ0, the
buffer 49 outputs to Its control terminal C is "1".                  the
color codes for the display elements P0 and P1, When it is desired to
process the external image   10  color codes for the display elements P2
and P3, data in the display mode 1, the CPU 2 first stores data  through
the terminal T19 onto an eight-bit VRAM data representative of the display
mode I Into the register  bus 60 shown in Fig. 1. 11 (Fig. 1), then stores
two-bit data representative of  The output signal ACT of the AND gate 41 is
ren- a desired storage area of the VRAM 5 into the register  dered "1" when
the count output of the H counter 13 10, and subsequently stores data of
"1" into the reg-  15  is between "2" and '257" and when the count output
ister 30 (Fig. 5). When the synchronization signal  of the V counter 14 is
between "0" and "191", where- VSYNC is outputted after the writing of the
"1" signal  as, the delay register 55 (Fig. 7) outputs the color into the
register30, i.e.,when the synchronization sig-  codes when the count
outputof the H counter 13 is be- nal GVSYNC is outputted, the signal DG
outputted   tween "0" and "255" and when the count output of the from the
D-type flip-flop 31 becomes "1". This "I sig-  20  V counter 14 is between
"0" and "191". The color nalis supplied through the terminals T17 and T2 to
the  codes outputted from the delay register 55 are de- buffer 56 (Fig. 7),
so that the buffer 56 Is enabled to  layed by a time length equal to two
periods of the output the data supplied from the delay register 55.  clock
pulse 02 before being supplied to the the buffer The signal DG of "1"
outputted from the D-type flip-  49 shown in Fig. 5. Thus, the color codes
begins to be flop 31 is also supplied through an inverter58 (Fig. 1)  25
supplied to the Input terminal of the buffer 49 when to the control
terminal C of the buffer 20,so that the  the signal ACT becomes "I". Also
when the signal buffer 20 is brought into a disabled state. After the  ACT
becomes "1", the AND gate 43 opens and begins buffer 56 is enabled, color
codes representative of  tooutputthesignalWRITE,andatthesametime,the colors
of the display elements P0, P1, P2, P3 ... of the  buffer 32 Is enabled
since the AND gate 33 outputs a external video image are sequentially
outputted from   30  "l" signal. the delay register 55 in accordance with
the clock     The outputofthe buffer32 is supplied through the pulse 2 and
are supplied through the buffer 56 and  terminal T18 (Fig. 5) to a VRAM
address bus 61 com- terminal T1 tothe lowerthree bit-lines of the color bus
posed of seventeen bit-lines (Fig. 1). More specifical- 9. The color codes
thus supplied to the color bus 9 are  ly, the count output of the counter36
is supplied to the fed through the terminal T15 (Fig. 5) to the delay reg-
35  lowermost seven bit-lines of the VRAM address bus ister44 and to the
input terminals LD4 to LD 7 (upper  61, the outputof the register 10 to the
uppermost two four bits) of the latch 45. The delay register44 delays  bit
lines of the VRAM address bus 61, and the count the color codes supplied
thereto by a time length  output of the V counter 14 to the rest of the
bit-lines equal to the period of the clock 2 and then delivers  of the VRAM
address bus 61. Incidentally, the counter the delayed color codes to the
Input terminals LDO to  40  36 is reset when the count output of the H
counter 36 LD3 (upper four bits) of the latch 45. Thus, the color  becomes
"1". codes at the Input terminals LDO to LD7 vary as        Thus,
immediately after the leading edge of the shown in Fig. 8 where P0, P1, P1,
... representthe col-  first ACT signal which is outputted during the
period or codes for the display elements P0, P1, P2, .... The  when the
signal DG is "1", the color codes for the dis- color codes appearing at the
input terminals LDO to  45  play elements P0 and P1 are outputted onto the
LD7 are sequentially loaded into the latch 45 by the  VRAM data bus 60, and
at the same time data signal HQO whose period is twice as long as that of
000 ... 00 indicative of the address "0" is outputted the clock pulse 2.
The color codes loaded into the  onto the VRAM address bus 61 if the data
contained latch 45 are supplied through the selector 47 to the  in the
register 10 Is "0, O". The color codes and ad- delay register 48 which
delays the color codes by a   so  dress data are then supplied to the VRAM
interface time length equal to the period of the pulse 02 and  19 which in
turn outputs them to the VRAM 5. And at then supplies the delayed color
codes to the inputter-  the same time, the VRAM interface 19 produces a 



minal of the buffer 49. Thus, the color codes appear-  write pulse in
accordance with the signal WRITE and ing at the input terminal of the
buffer 49 varies as  clock pulse 2 and supplies the write pulse to the
shown in Fig. 9.                              55   VRAM 5. As a result, the
color codes for the display In this display mode 1, the mode signal M2 and
M3  elements P0 and P1 are written Into the address "0" are both "0", so
that the signal HQO is supplied to one  of the VRAM 5. Thereafter, color
codes forthe display inputterminal of theAND gate 43 through the OR gate
elements P2 and P3, color codes for the display ele- 6    11
EP 0 166 204 B1                 12 ments P4 and P5, ... are sequentially
outputted onto  in Fig. 11 are sequentially outputted onto the color the
VRAM data bus 60 in accordance with the signal  bus 9 in accordance with
the clock pulse 02, as shown HQO. During this operation, the contents of
the coun-  in Fig. 12. On the other hand, the synchronization sig- ter 36
is incremented by the signal HQO so that data  nal extractor 72 extracts
horizontal and vertical syn- indicative of the address "1", "2, ... are
sequentially   5   chronization signals from the composite color video
outputted onto the VRAM address bus 61 in syn-     signal CVD and supplies
the extracted horizontal and chronism with the signal HQO. As a result, the
color  vertical synchronization signals as synchronization codes for the
display elements P2 and P3, P4 and   signals GHSYNC and GVSYNC to the
timing signal P5, are written respectively into the address "1",  generator
15 through the terminals T5 and T6. "2".. of the VRAM 5. When the color
codes for all of  io  When it is desired to process the external image the
display elements (256 display elements) on the  data in the display mode
II, the CPU 2 first stores data uppermost scanning line of the screen have
been    representative of the display mode II into the register written
into the addresses "0" to "127" of the VRAM  11 (Fig. 1), then stores
two-bit data representative of 5, the content of the V counter 14 is
incremented by  a desired storage area of the VRAM 5 into the register one.
And thereafter, color codes for the display ele-  15  10, and subsequently
stores data of "1" into the reg- ments on the second scanning line of the
screen are  ister 30 (Fig. 5). Once the "1  signal is stored into the
sequentially outputted from the delay register 55 (Fig.  register 30, the
signal DG outputted from the D-type 7), and these color codes are
sequentially written re-  flip-flop 31 becomes "1" when the next
synchroniza- spectively into the address "128", "129", ... of the  tion
signal VSYNC is issued. As a result the buffer 75 VRAM 5. And thereafter,
an operation similar to the   20  shown in Fig. 10 is enabled to output the
video data above-described operation is repeatedly carried out  supplied
from the delay register 74, so that the video to write the color codes of
all the display elements of  data SO, S1, S2, ... are sequentially
outputted onto an external image into the VRAM 5. Incidentally, each  the
color bus 9. The eight-bit delay register 46 shown color code outputted
onto the color bus 9 is also sup-  in Fig. 5 loads the video data thus
outputted onto the plied to the color palette circuit 21 so that display
op-  25  color bus 9 in response to the dock pulse 02 and out- eration of
the external video Image on the screen 4a  puts the loaded data onto the
VRAM data bus 60 ofthe CRTdisplayunit4 is carried outsimultaneously
through the selector 47, delay register 48 and buffer with the writing of
the color codes of the external vid-  49. Thus, in this display mode 11,
the video data SO, eo image into the VRAM 5.                          S1,
S2, ... are outputted onto the VRAM data bus 60 30  in synchronism with the
dock pulse 2 as shown in (b) The processing of the external Image data in
Fig. 13. Incidentally, the output of the OR gate 42 Is the display mode 11
"1", so thatthe signal WRITE has the same waveform as that of the signal
ACT. On the other hand, data in- In this case, an external circuit such as
one   dicating the addresses "0", "1", "2", ... are supplied to shown in
Fig. 10 is connected to the terminals T1 to  35  the VRAM address bus 61 In
accordance with the sig- T6 of the VDP 1. In Fig. 10, a composite color
video  nal HQO in the case where the data contained in the signal CVD
outputted from an ordinary color televi-  register 10 is "0, 0". The VRAM
interface 19 (Fig. 1) sion set 52 is supplied to an analog-to-digital
conver-  supplies the address data appearing on the VRAM ter (AID
converter) 71 and to a synchronization signal  address bus 61 and the video
data appearing on the extractor 72. The A/D converter 71 samples the com-
40   VRAM data bus 60 to the first and second memories posite color video
signal CVD at an Interval deter-  5a and 5b of the VRAM 5. The VRAM
interface 19 also mined by the dock pulse 01 and converts the sam-
produces write signals in accordance with the clock pled signal into
four-bit digital data (hereinafter refer-  pulse 02 and supplies these
write signals alternately red to as "video data"). The video data thus
outputted  to the first and second memories 5a and 5b. As a re- from the
AID converter 71 Is delayed at the delay reg-  45  suit the video data SO,
S1, S2, ... are sequentially ister 73 by a time length equal to the period
of the  stored In the first and second memories 5a and 5b in clock pulse 1,
and then supplied to the lowerfour-bit  the order shown in Fig. 14. portion
of an input terminal of the delay register 74.  When it is desired to
reproduce the composite The video data outputted from the A/D converter is
color video signal CVD from the video data stored in also supplied directly
to the upper four-bit portion of  50  the VRAM 5, the video data are
sequentially read 



the input terminal of the delay register 74. This delay  from the VRAM 5
and supplied to a video signal re- register74 loads thevideo data applied
to its Inputter-  production circuit (not shown) provided in the VDP 1.
minal in response to the clock pulse 02, whose period  The video signal
reproduction circuit then reproduces is twice as long as that of the clock
pulse 1, and out-  the composite color video signal from the read video
puts the loaded video data through buffer 75 and the  55   data and outputs
the reproduced color video signal to terminal T1 onto the color bus 9.
the CRT display unit 4. When it is desired to display With the above
arrangement, video data SO, S1,  the external video image on the screen 4a
of the CRT S2, ... obtained at sampling times [err] ... shown  display unit
4 simultaneously with the writing of the 7    13                  EP 0166
204 B1                 14 video data into the VRAM 5, the video data on the
col-     a CPU (2) connected to said video RAM (5) or bus 9 are supplied to
the video signal reproduction  for controlling the input of first image
data to said circuit.                                              video
RAM (5); a video display processor (1) having re- (c) The processing of the
external image data in the    5  ceiving means (T1) for receiving external
video display mode III                                     image data,
which are different from the first im- age data, from an external video
device (52) also In this display mode, an external circuit such as  for
displaying, characterized in that said video one shown in Fig. 15 is
connected to the terminals T1  display processor (1) comprises: to T3, T5
and T6 of the VDP 1. A color television set  10  a) means (71, 54) for
sampling said external 52 and a decoder 53 of this external circuit are of
the  video image data; same constructions as those of the external circuit
b) designating means (30) controlled by said shown in Fig. 7, respectively.
A/D converters 80 con-    CPU (2) for selecting an external mode com- vert
color signals R, G and B into data of three bits,   manding said external
sampled video image data of three bits and data of two bits, respectively.
15  data to also be stored in the video RAM (5); Thus, a color code of
eight bits Is outputted from the   c) address data generating means (13,
14, 15, A/D converters 80 and are supplied to the color bus      36, 37,
38) for generating address data in ac- 9 through a buffer 81 and the
terminal T1.               cordance with a synchronizing signal syn- When
it is desired to process the external image     chronized with said
external sampled video data in this display mode III, the CPU first
performs   20  image data and for supplying said address the writing of
data representative of the display mode   data to said video RAM (5) when
said external III Into the register 11, and then performs the writing  mode
is selected; and of data into the registers 10 and 30. And thereafter,
d) feeding means (60, 19) for feeding said ex- the color codes outputted on
the color bus 9 are writ-  ternal sampled video image data inputted ten
into the first and second memories 5a and 5b of  25  from said receiving
means (T1) to respective the VRAM 5 in the manner described above for the
addresses of the video RAM (5) indicated by processing in the display mode
11. Thus, the color       said address data when said external mode is
codes forthe display elements PO, P1, P2, ... are writ-  selected by said
designating means (30), ten into the address "O" ofthe memory 5a, address
"0"       whereby said sampled video image data are of the memory 5b,
address "1" of the memory 5a,  30       written into corresponding
addresses of said as shown in Fig. 16.
video RAM (5), respectively. In this display mode III, the color codes
outputted ontothe color bus 9 are supplied through the color pa-  2. Avideo
display control system according to claim lette circuit 21 to the DAC 22
which in turn converts  1, wherein said designating means (30) compris-
each colorcode into colorsignals R, G and B and sup-  35  es aflag
registercontrolled by an external control plies these color signals to the
CRT display unit 4. As  unit connectable to said video display processor a
result, display of the external video image is per-  (1). formed
simultaneously with the writing of their color codes into the VRAM 5.
3. Avideo display control system according to claim The VDP 1 described
above is so arranged as to  40  1, wherein said video display image data is
based store into the VRAM 5 the external video image In ac-  on a composite
video signal generated in said ex- cordance with the composite video signal
outputted    ternal video device (52), said synchronizing sig- from the
color television set. However, this VDP 1    nal being horizontal and
vertical synchronization may be arranged to store external video image data
signals separated from said composite video sig- in accordance with a
composite video signal output-  45  nal, said video display processor (1)
further com- ted from other external devices such as a video tape  prising
second receiving means for receiving said recorder or in accordance with
color codes outputted  horizontal and vertical synchronization signals from
an external video display apparatus.             and period signal
generating means for generat- 



ing a period signal representative of each display so      period of said
composite video signal In accor- Claims
dance with said horizontal and vertical synchron- ization signals, said
feeding means feeding said 1. A video display control system comprising
external video image data to said memory means a video RAM (5);
onlywhen said synchronizing signal is generated. a video display unit (4)
for displaying a vid-  55 eo image on a screen of said video display unit
(4)  4. Avideo display control system according to claim in accordance with
image data stored in said vid-  3, wherein said external video image data
are eo RAM (5);                                       composed of color
codes representative of colors 8    13                  EP 0 166 204 B1
14 video data into the VRAM 5, the video data on the col-      a CPU (2)
connected to said video RAM (5) or bus 9 are supplied to the video signal
reproduction  for controlling the input of first image data to said circuit
-                                       video RAM (5); a video display
processor (1) having re- (c) The processing of the external image data in
the    5  ceiving means (T1) for receiving external video . display mode
III                                      image data, which are different
from the first im- age data, from an external video device (52) also In
this display mode, an external circuit such as  for displaying,
characterized in that said video one shown in Fig. 15 is connected to the
terminals T1  display processor (1) comprises: to T3, T5 and T6 of the VDP
1. A color television set  10  a) means (71, 54) for sampling said external
52 and a decoder 53 of this external circuit are of the  video image data;
same constructions as those of the external circuit      b) designating
means (30) controlled by said shown in Fig. 7, respectively. A/D converters
80 con-    CPU (2) for selecting an external mode com- vert color signals
R, G and B into data of three bits,   manding said external sampled video
image data of three bits and data of two bits, respectively.  15  data to
also be stored in the video RAM (5); Thus, a color code of eight bits is
outputted from the   c) address data generating means (13,14,15, A/D
converters 80 and are supplied to the color bus      36, 37, 38) for
generating address data in ac- 9 through a buffer 81 and the terminal T1.
cordance with a synchronizing signal syn- When It is desired to process the
external image      chronized with said external sampled video data in this
display mode III, the CPU first performs   20  image data and for supplying
said address the writing of data representative of the display mode   data
to said video RAM (5) when said external III into the register 11, and then
performs the writing  mode is selected; and of data into the registers 10
and 30. And thereafter,    d) feeding means (60, 19) for feeding said ex-
the color codes outputted on the color bus 9 are writ-  ternal sampled
video image data inputted ten into the first and second memories 5a and 5b
of  25  from said receiving means (T1) to respective the VRAM 5 in the
manner described above for the         addresses of the video RAM (5)
indicated by processing in the display mode II. Thus, the color       said
address data when said external mode is codes forthe display elements PO,
P1, P2, ... are writ-  selected by said designating means (30), ten into
the address "0" of the memory 5a, address "0"     whereby said sampled
video image data are of the memory 5b, address "1" of the memory 5a,  30
written into corresponding addresses of said as shown in Fig. 16.
video RAM (5), respectively. In this display mode III, the color codes
outputted onto the color bus 9 are supplied through the color pa-  2. A
video display control system according to claim lette circuit 21 to the DAC
22 which in turn converts  1, wherein said designating means (30) compris-
each colorcode into colorsignals R, G and B and sup-  35  esaflag
registercontrolled byan external control plies these color signals to the
CRT display unit 4. As  unit connectable to said video display processor a
result, display of the external video image is per-  (1). formed
simultaneously with the writing of their color codes into the VRAM 5.
3. Avideo display control system according to claim The VDP 1 described
above is so arranged as to  40  1, wherein said video display image data is
based store into the VRAM 5 the external video image in ac-  on a composite
video signal generated in said ex- cordance with the composite video signal
outputted    ternal video device (52), said synchronizing sig- from the
color television set. However, this VDP 1    nal being horizontal and
vertical synchronization may be arranged to store external video image data
signals separated from said composite video sig- in accordance with a
composite video signal output-  45  nal, said video display processor (1)
further com- ted from other external devices such as a video tape  prising
second receiving means for receiving said 



recorder or in accordance with color codes outputted  horizontal and
vertical synchronization signals from an external video display apparatus.
and period signal generating means for generat- ing a period signal
representative of each display 50      period of said composite video
signal in accor- Claims
dance with said horizontal and vertical synchron- ization signals, said
feeding means feeding said 1. A video display control system comprising
external video image data to said memory means a video RAM (5);
onlywhen said synchronizing signal is generated. a video display unit (4)
for displaying a vid-  55 eo image on a screen of said video display unit
(4)  4. Avideo display control system according to claim in accordance with
image data stored in said vid-  3, wherein said external video image data
are eo RAM (5);                                        composed of color
codes representative of colors 8    15                 EP 0 166 204 B1
16. of display elements which constitute a video im-     ternen
abgetasteten Videobilddaten ebenfalls age displayed in accordance with said
composite      Im Video-RAM (5) gespeichert werden; video signal.
c) Adressdatenerzeugungsmittel (13, 14, 15, 36, 37, 38) zur Erzeugung von
Adressdaten 5. A video display control system according to claim    5
entsprechend einem Synchronisationssignal, 3, wherein said external video
Image data are        das mit den externen abgetasteten Videobild- composed
of a plurality of data each representa-     daten synchronislert ist, und
zur Obermittlung tive of a signal level of said composite video sig-
derAdressdaten an das Video-RAM (5), wenn nal.
der externe Modus gewahit ist; und 10        d) Einspeisungemittel (80, 19)
zur Einspei- 6. Avideo display control system according to claim      sung
der externen abgetasteten Videobildda- 3, wherein said video display
processor further      ten, die von den Empfangsmitteln (TI) einge-
comprises a second feeding means for feeding         geben werden, in die
jeweiligen, von den said external video image data to the video dis-
Adressdaten angezeigten Adressen des Vi play unit together with said
horizontal and vertical  15  deo-RAM (5), wenn der externe Modus mit-
synchronization signals, whereby a video image       tels der
Kennzeichnungsmittel (30) gewihlt is displayed on the screen of the video
display      Ist, wobei die abgetasteten Videobliddatenje- unit (4) in
accordance with said external video Im-  wells in die entsprechenden
Adressen des Vi- age data which is being written into the memory
deo-RAM (5) eingeschrieben werden. means (3).
20 2. Videoanzeigesteuerungssystem nach Anspruch 7. Avideo display control
system according to claim   1, In dem die Kennzelchnungsmittbl (30) ein 3,
wherein said address data generating means      Kennzeichenregister
aufweisen, das von einer comprises a clock generator (15) means for gen-
externen Steureinheit gesteuertwird, die an den erating a clock signal,
first counter means for  25  Videoanzeigeprozessor (1) anschlieSbar 1st.
counting said clock signal and for being reset in accordance with said
horizontal synchronization  3. Videoanzelgesteuerungssystem nach Anspruch
signal, and second counter means for counting      1, In dem die
Videoanzeigebilddaten auf einem an output of said first counter means and
being   zusammengesetzten Videosignal beruhen, das reset in accordance with
said vertical synchroni-  30  in dem externen Videogerit (52) erzeugt wird,
zation signal, said address generator means gen-    wobei dasaus
Horizontal- und Vertikalsynchroni- erating said address data in accordance
with out-  sationseignalen bestshende Synchronisationssi- puts of said
first and second counter means.      gnal von dem zusammengesetzten
Videosignal getrennt wird, welcher Videoanzeigeprozessor 35     (1) ferner
zweibt Empfangsmittel zum Empfang Patentansprriche
der Horizontal- und Vertikalsynchronisationssl- gnale und
Periodensignalerzeugungsmittel zur 1. Videoanzeigesteuerungssystem, das
aufwelst:        Erzeugung eines Perlodensignals aufweist, das ein
Video-RAM (5);                          fOr jede Anzeigeperlode des
zusammengesetz- eine Videoanzcigeeinheit (4) zur Anzeige  4o  ten
Videosignals reprAsentativ ist, entsprechend eines Videobildes auf einem
Bildschirm der Vi-     den Horizontal- und Vertikalsynchronisationssi-
deoanzelgeeinheit (4) entsprechend Im Video-      gnalen, wobei die
Einspeisungsmittbl die exter- RAM (5) gespeicherten Bilddaten;
nen Videobilddaten nur dann In die Speichermit- eine mit dem Video-RAM (5)
verbundene       tel einspelsen, wenn das Synchronisationssignal 



CPU (2) zur Steuerung der Eingabe erster Bild-  45  erzeugt wird. daten in
des Video-RAM (5); elnen Videoanzeigeprozessor (1), der      4.
Videoanzelgesteuerungssystem nach Anspruch Empfangsmittel (TI) hat, um
externe Videobild-    3, In dem die externen Videobliddaten aus Farb-
daten, die sich von den ersten Bliddaten unter-   codes zusammengesetzt
sind, die reprasentativ schelden, von elnem externen Vldeogerat (52) zu  5o
fOr Farben der Anzeigeelemente sind, die ein Vi- empfangen und diese
ebenfalls anzuzeigen,         deobild bilden, das entsprechend dem zusam-
dadurch gekennzelchnet, dag derVideo-        mengesetzten Videosignal
angezeigt wird. anzeigeprozessor (1) aufweistL a) Mittel (71, 54) zum
Abtasten der externen  5. Videoanzeigesteuerungssystem nach Anspruch
Videobliddaten;                        55       3, in dem die externen
Videobilddaten aus einer b) Kennzeichnungsmittel (30), die von der
Vielzahl von Daten zusammengesetzt sind, die CPU (2) gestcuertwerden,
zurWahl eines ex-      jeweils reprasentativ ffir einen Signalpegel des
ternen Modus, derden Befehl gibt, dalldi ex-    zusammengesetzten
Videosignals sind. 9    17                  EP 0166 204 B1
18    I 111.111  HI ill     H liii * C   L  M   S  6.
Videoanzeigestuerungssystem nach Anspruch             synchronisation
synchronis6 avec lesdites 3, in dom der Videoanzolgeprozessor ferner
donnees dimage video externes echantillon- zweite Einspeisungsmittel zur
Einspeisung der        nees et pour d6livrer lesdites donnees extbrnen
Videobliddaten in die Vldeoanzeigesin-      d'adresse a ladite RAM vid6o
(5) lorsque ledit heit zusammen mit den Horizontal- und Vertikal-   5  mode
oxterne eat s6lectionne ; et, synchronisatlonssignalen umfaSt, wodurch ein
d) un moyen de d6livrance (60, 19) pour del- Videobild auf dem Bildschirm
der Videoanzeige-       vrer lesditbs donn6es drimage vid6o extbrnes
einheit (4) entsprechend den externen Videoblid-     echantillonn6es
entrees A partir dudit moyen daten, die wahrenddessen in die Speichermitbel
receptour (T) auxadresses respectives de la (3) geschrieben werden,
angezeigt wird.    10        RAM video (5) indiquees par lesdites donn6es
d'adresse lorsque ledit mode externe est se- 7.
Videoanzeigesteuerungssystem nach Anspruch           lectlonne par ledit
moyen de s6lection (30), co 3, in dem die Adressdatenerzeugungsmittel Takt-
par quol lesdites donnees d'image video gebermittbl (15) zur Erzeugung
sines Taktsl-         6chantillonnees sont 6crites, respectivement,
gnalserateZihimitelzumZAhien derTaktsigna-  15      A des adresses
correspondantes de ladite le, welche Zihimittl entsprechend dom Horizon-
RAM vidbo (5). talsynchronisationssignal zurflckgestellt werden, und zweite
Zihimittel zum Zihlen eines Aus-    2. Systeme de commando d'affichage
vid6o selon gangasignals der ersten Zihimittel aufweist, wel-  la
revendication 1, dane lequel ledit moyen de s6- che zweiten Zahimittel
entsprechend dem Vertl-  20  lection (30) comprend un registre de marque
kalsynchronisationssignal zurflckgestellt wer-     commande par un module
de commands externe den, wobel die Adresserzeugungsmittel die
pouvant etre connecte audit processeur d'affi- Adresedaten entsprechend den
Ausgangssigna-        chage video (1). Ien der ersten und zweiten
Zahimittol erzeugen. 25  3. Systeme de commando d'affichage video selon la
revendication 1, dans lequel lesdites donnees Rovendicatlons
d'image d'affichage vid6o sont basees sur un si- gnal vid6o composite
prodult dane ledit dispositif 1. Systeme de commando  d'affichage vid6o
video extorne (52), ledit signal de synchronisa- comprenant:
30      tion etant compose de signaux de synchronisa- une RAM (memoire
vivo) video (5);            tion horizontale et verticale distincts dudit
signal un module d'afflchage vid6o (4) pour affl-   vid6o composite, ledit
processeur d'affichage vi- cher une image video sur un ecran dudit module
deo (1) comprenant en outre un second moyen d'affichage video (4) en
fonction de donnees      r6cepteur pour recevoir lesdits signaux de syn-
d'image memorlsdes dans ladite RAM vid6o (5);  35  chronisation horizontale
et verticals et un moyen une CPU (unite centralo de traltement) (2)   de
production de signal prbodique pour produire connect6e A ladite RAM viddo
(5) pour comman-      un signal p6riodique repr6sentatif de chaque pe- der
l'entree de la premlere donnee d'image dans    riode d'affichage dudit
signal video composit en ladito RAM video (5);
fonction desdits signaux de synchronisation ho- un processeur d'affichage
video (1)  40      rizontale et verticale, ledit moyen de delivrance
comportant un moyen rhceptour (T1) pour rece-      delivrant lesdites
donnees d'image video extbr- 



voir, dun dispositif vidho externe (52),6galement  nes audit moyen de
memorisation seulement pour affichage, des donnees dOimage video ex-
lorsque ledit signal de synchronisation est pro- ternes qui sont
diffdrentbs do la premiere donnee  duit. d'image; caracterise en ce quo
ledit prooesseur  45 d'affichage video (1) comprend:                4.
Systeme de commando d'affichage video selon a) un moyen d'echantillonnage
(71, 54) pour     la revendication 3, dans lequel lesdites donnees
echantillonner lesditos donness d'image vi-     drimage vidho externes sont
composees de co- deo externes;                                   des de
couleur representant des couleurs d'6el- b) un moyen de selection (30)
commande par  so  ments d'affichage qui constituent une image vi- ladite
CPU (2) pourselectionner un mode ex-     deo affichee on fonction dudit
signal video trne ordonnant quo lesditbs donnees d'Ima-      compositb. go
vidho externes 6chantillonnhes solent egalement memorisees dans la RAM
video      5. Systeme de commando d'affichage vidho selon (5);
ss      la revendication 3, dans lequol lesditbs donnees c) un moyen
generateur de donnhes d'adres-      d'image video externes sont composees
d'une se (13, 14, 15, 36, 37, 38) pour produire des   pluralitN de donnees
representant chacune un ni- donneos d'adresse en fonction d'un signal de
veau de signal dudit signal vidho composite. 10    19                 EP
0166 204 B1                 20   I |      1||| 11 111|| || 6. Systbme de
commando d'affichage vid6o solon la revendication 3, dans lequel ledit
processeur d'affichage vid6o comprend on outre un second moyen de
delivrance pour del-wrer lesdites don- nees d'image vId6o externes au
module d'affi-   5 chago vid6o en merne temps quo lesdits signaux de
synchronisatIon horizontale et verticale, co par quo! une image video oet
affichee sur l'6cran du module d'affichage vid6o (4) en fonction de la-
dite donnea d'image video externe qul est on  10 cours d'ecriture dans Is
moyen de memorisation (3). 7. Systeme de commando d'affichage video solon
la revendlcation 3, dans lequel ledit moyen gen6-  1s rateur de donnees
d'adresse comprend un moyen generateur d'horlogo (15) pour produire un
signal d'horloge, un premier moyen de comptage pour compter ledit signal
d'horloge et pour Atre remis A zero en fonction dudit signal do  20
synchronisation horizontalo, stun second moyen de comptage pour compter uno
sortie dudit pre- mier moyen de comptage et pour etre remis A z6ro en
fonction dudit signal de synchronisation verticale, ledlt moyen
g6nerateurd'adresses pro-  25 dulsant lesdites donnees d'adresse on
fonction des sorties desdits premier et second moyons de comptage. 90 35 40
45 50 55    


