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Description
Technical Field

The present invention relates to a still picture display
apparatus and an external memory cartridge used there-
fore. More particularly, the present invention relates to a
still picture display apparatus for combining a moving
picture and a still picture and displaying an image on a
raster scan type display, for example, a television game
set, which is improved so as to remove the restriction in
displaying a still picture in a text system and an external
memory cartridge.

Prior Art

As one example of image display devices for com-
bining a moving picture and a still picture and displaying
an image on a raster scan type display, a television game
setdisclosed in Japanese Patent Laid-Open Gazette No.
118,184/1984 (U.S. Patent No. 4,824,106 = DE-A-3 346
458) has been known.

In this prior art, when a still picture (or a background
picture) is displayed, the principle of a text system utiliz-
ing a video RAM and a character ROM is used. For ex-
ample, when one character is constituted by 8 x 8 dots
(pixels), a video RAM (abbreviated as "VRAM" hereinaf-
ter) having addresses corresponding in position to 32 x
30 (960) cells obtained by dividing a screen of the raster
scan type display in the horizontal and the vertical direc-
tions. Furthermore, in the character ROM, dot (font) data,
that is, graphic data of a character is stored in an address
specified by a character code (or a character number).
A character code of a character is written into a coordi-
nate address of the VRAM corresponding to a position
on the screen on which the character is to be displayed,
and the character code is read out of the VRAM in syn-
chronization with the scanning of the scan type display.
The character ROM is addressed by the character code,
thereby to read the dot (font) data of the character out of
the character ROM. The dot data read out is converted
into a video signal and the video signal is applied to the
laster scan type display, thereby to display a still picture
constituted by a desired character on a desired position
on the screen.

In the technique disclosed in Japanese Patent
Laid-Open Gazette No. 118,184/1984, the number of
characters which can be displayed on one screen (one
frame) is limited to 254. The reason for this is that only
28 = 256 (FF in hexadecimal notation) character codes
can be designated at one time when a data bus is 8 bits.

On the other hand, if the number of bits of a data bus
of a CPU for image processing is increased to, for ex-
ample, 16 and the number of bits of an address bus
thereof is also increased, the number of characters
which can be displayed on one screen can be increased
to 218 In this case, however, compatibility with the type
of television game set being already put on the market
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is lost.

Furthermore, the utilization of the technique of in-
creasing the storage capacity of the character ROM and
switching banks in units of 256 x 16 bytes = 4, 096 bytes
is also considered. Even in this case, however, the max-
imum number of characters which can be displayed on
one screen (one frame) remains 256. If the number of
characters which can be displayed on one screen is not
less than 256, the CPU must regularly monitor the bank
switching condition and rewrite data in a bank data reg-
ister when it detects the bank switching condition, there-
by to increase the burden on the CPU. Moreover, banks
cannot be switched for each display coordinate position
on one screen. Accordingly, in, for example, a text ad-
venture game and a simulation game using kaniji char-
acters, the number of characters which can be displayed
on one screen must be large, thereby to make it impos-
sible to play a high-level game and represent an image.

On the other hand, in a television game set ("Family
Computer" or "Nintendo Entertainment System" (trade
name)) sold by the applicant of the present invention to
which the technique disclosed in Japanese Patent
Laid-Open Gazette No. 118,184/1984 is applied, the
colors of characters constituting a still picture can be des-
ignated only in units of 4 (2 x 2) characters. The reason
for this is as follows. More specifically, a VRAM of 1,024
bytes (generally, 1K byte) is utilized so as to display 960
characters. However, 960 bytes are required to desig-
nate character codes and thus, the remaining 64 bytes
must be used to designate the colors. On the other hand,
if it is desired that four colors can be selected per one
character, two bits are required for each character. Con-
sequently, if 64 x 8 = 512 bits are used to designate the
colors of the 960 characters, only two bits can be used
per four characters. In order to designate colors for each
character, therefore, the capacity of the VRAM on the
side of the main unit may be increased. Also in this case,
however, compatibility with the type of television game
set being already put on the market is lost.

Consequently, in the prior art, the representation of
a still picture is restricted. For example, the number of
characters which can be displayed on one screen (that
is, on one frame) is small, and colors cannot be desig-
nated for each character. Accordingly, it is desired to im-
prove the capability to represent an image.

US-A-4180805 discloses a system for displaying
character and graphic information on a color video dis-
play. A display memory has a plurality of addressable
words corresponding to character positions on the dis-
play, and the memory is utilised to store digitally coded
image signals generated by the processor. A plurality of
sets of characters with a plurality of characters per set
are stored in a character generating memory. Each word
of the display memory is formatted as two bytes. The
character generating memory is addressed by the first
byte of the display memory word to select a character.
The second byte read from the character memory deter-
mines the colour of the displayed character. It is applied
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to a colour and character ROM which generates a colour
output signal and a five-bit output which is passed to the
character generator memory to select a desired charac-
ter set. The colour and character RAM 126 and the dis-
play memory 127 are connected in series.

US-A-4368461 discloses a digital processing device
in which a colour memory has a temporal data storage
register at input/output interface thereof so that the data
write in or data read out operations executed by a micro-
processing unit are always performed through the tem-
poral storage register. When data read or write in oper-
ation is made to a character memory at a certain ad-
dress, the same operation is simultaneously carried out
forthe color memory atthe corresponding address. If the
MPU reads out a certain display address of the display
screen, a corresponding character code is fetched by the
MPU from the character memory, whilst the correspond-
ing color code is transferred to the temporal storage reg-
ister from the color memory.

Summary of the Invention

Therefore, an object of the present invention is to
provide a still picture display apparatus using a text sys-
tem but capable of significantly relaxing the restriction of
the representation of a still picture and improving the ca-
pability to represent an image.

Another object of the present invention is to provide
an external memory cartridge used for a still picture dis-
play apparatus capable of significantly relaxing the re-
striction of the representation of a still picture and im-
proving the capability to present an image while main-
taining compatibility with at least the existing image
processing unit for displaying a still picture.

Accordingly, an apparatus is provided as it is defined
in Claims 1 - 4.

A still picture display apparatus according to the
present invention comprises character storing means
(which corresponds to a character memory 22 in an em-
bodiment shown in Fig. 1), first writable/readable storing
means (a VRAM 13), second writable/readable storing
means (an EXRAM 25), program storing means (a pro-
gram memory 21), write processing means (a CPU 11
and a PPU 12), writing means (an EXRAM write control
circuit 23), reading means (an EXRAM read control cir-
cuit 24), temporary storing means (a register 26), and
output processing means (a PPU 12).

An external memory cartridge according to the
present invention is detachably mounted on a still picture
display apparatus comprising first writable/readable
storing means (a VRAM 13), write processing means (a
CPU 11 and a PPU 12) and output processing means (a
PPU 12), and comprises second writable/readable stor-
ing means (an EXRAM 25), program storing means (a
program memory 21), writing means (an EXRAM write
control circuit 23), reading means (an EXRAM read con-
trol circuit 24), and temporary storing means (a register
26).
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The above described character storing means is di-
vided into a plurality of storage areas, and dot data (or
font data or graphic data) of a character is stored in an
address designated by a character code (or a character
number) in each of the storage areas. Any one of the
plurality of storage areas is designated by a higher order
address of addresses applied to the character storing
means, and a character code is applied as a lower order
address. The first writable/readable storing means is al-
located first coordinate addresses corresponding to the
above described sells on the screen of the scan type dis-
play. Into and out of each of the first coordinate address-
es, a character code of a character to be displayed in the
position is written by the first writing means and read out
by the second reading means.

Furthermore, the second writable/readable storing
means is also allocated second coordinate addresses
corresponding to the cells on the screen of the scan type
display, similarly to the first writable/readable storing
means. Modifying data is written into the second coordi-
nate address. The modifying data is read out by the first
reading means and is temporarily stored in the tempo-
rary storing means.

The character code read out of the first writa-
ble/readable storing means and the modifying data tem-
porarily stored in the temporary storing means are re-
spectively applied as a lower order address and a higher
order address to the character storing means. Conse-
quently, dot data of a character designated by the char-
acter code is read out of the storage area designated by
the modifying data in the character storing means and is
applied to the output means. In the output means, the
dot data is converted into a video signal and is applied
to the scan type display.

The modifying data includes character modifying
data and/or color modifying data. The character modify-
ing data is added as higher order bits of the character
code to increase the number of characters which can be
simultaneously displayed on one screen, and the color
modifying data of, for example, two bits is applied for
each character to allow a color to be designated for each
dot.

According to the present invention, the restriction of
the representation of a still image can be significantly re-
laxed, and the capability to represent an image can be
significantly improved.

The foregoing and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description of
the present invention when taken in conjunction with the
accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a block diagram showing in principle a still
picture display apparatus according to one embodiment
of the present invention.

Fig. 2 is a block diagram showing in principle an ex-
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ternal memory cartridge applied to a still picture display
apparatus according to another embodiment of the
present invention.

Fig. 3is ablock diagram showing in principle the sys-
tem configuration of a still picture display apparatus ac-
cording to still another embodiment of the present inven-
tion.

Fig. 4 is a circuit diagram showing a more specific
embodiment of the embodiment show in Fig. 2.

Fig. 5 is a block diagram showing the details of a
register in the embodiment show in Fig. 4.

Fig. 6 is a timing chart showing a reading operation
by a PPU.

Fig. 7 is an illustration showing the effect of the em-
bodiment shown in Fig. 4 in comparison with the conven-
tional bank switching.

Fig. 8 illustrates the use of address space used by
a V-RAM and an EX-RAM in the present invention.

Description of the Preferred Embodiment

Referring to Fig. 1, a still picture display apparatus
according to the present embodiment comprises a cen-
tral processing unit (referred to as "CPU" hereinafter) 11,
an image processing unit (referred to as "PPU" herein-
after) 12, and a VRAM 13 which is one example of first
writable/readable storing means. A program memory 21
which is one example of program storing means is con-
nected to the CPU 11 through a CPU address bus 14
and a CPU data bus 15. The VRAM 13 as well as a char-
acter memory 22 which is one example of character stor-
ing means are connected to the PPU 12 through a PPU
address bus 16 and a PPU data bus 17.

The character memory 22 is divided into storage ar-
eas each having a relatively large space, and each of the
storage areas is designated by a higher order address.
Dot (font) data (8 x 8 dots) of each of characters consti-
tuting a still picture is stored corresponding to character
identification data or a character code in each of the stor-
age areas. The character code is applied as a lower or-
der address, thereby allowing the dot data of the char-
acter to be read out.

The program memory 21 previously stores at least
first program data for writing a character code into the
VRAM 13, second program data for writing modifying
data into an EXRAM 25 as described later, and third pro-
gram data for reading out the character code and the
modifying data. The modifying data includes character
modifying data when the present embodiment is applied
for the purpose of increasing the number of characters,
includes color modifying data when it is applied for the
purpose of designating colors for each character, and in-
cludes both the character modifying data and the color
modifying data when it is applied for the purposes of in-
creasing the number of characters as well as designating
colors for each character. The character modifying data
is used for significantly increasing the maximum number
of characters by adding higher order bits to the character
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code in correlation with the number of the bits as added.
Color modifying data of two bits is added for each char-
acter in place of the conventional color data of two bits
added for each four characters. The color of each of dots
constituting each of characters is designated by a com-
bination of this color modifying data with color pallet data
set separately therefrom.

The VRAM 13 has a plurality of coordinate address-
es corresponding to character display positions on a
screen of a raster scan type display (not shown). A char-
acter code of a desired character is written into each of
the coordinate addresses, or the character code previ-
ously written into each of the coordinate addresses is
read out.

Furthermore, a write control circuit for an extended
RAM (referred to as "EXRAM" hereinafter) (referred to
as "write control circuit" hereinafter) 23 which is one ex-
ample of second writing means and a read control circuit
for an EXRAM (referred to as "read control circuit") 24
which is one example of reading means are respectively
connected to the address buses 14 and 16 of the CPU
11 and the PPU 12. In addition, the PPU 12 as well as
the EXRAM 25 are connected to the data bus 15 of the
CPU 11. The EXRAM 25 has a capacity capable of stor-
ing modifying data corresponding to character codes on
one still picture cell stored in the VRAM 13, and is allo-
cated addresses corresponding to the addresses of the
VRAM 13. Modifying data can be written into or read out
of each of the addresses. Write address data outputted
from the write control circuit 23 and various signals for
write control are applied to the EXRAM 25, and read ad-
dress data outputted from the read control circuit 24 and
various signals for read control are applied thereto. Mod-
ifying data for each character are sequentially read out
ofthe EXRAM 25, and are loaded into a register 26 which
is one example of temporary storing means.

Character modifying data (for example, lower order
six bits) in the modifying data loaded into the register 26
is applied as a higher order address of the character
memory 22. On the other hand, color modifying data (for
example, higher order two bits) is applied to the PPU
data bus 17 through a bus buffer 27 as required. Mean-
while, when no color modifying data is required or char-
acter modifying data and color modifying data are stored
not only as data of one byte but also in separate address-
es, the bus buffer 27 can be omitted.

Description is now made of an operation with refer-
ence to Fig. 1. In a vertical blanking period of a raster
scan type display (not shown), the CPU 11 applies ad-
dress data for designating a character code to the pro-
gram memory 21 on the basis of a program of the pro-
gram memory 21 and reads out the character code to
apply the same to the PPU 12. This character code is
written into a coordinate address of the VRAM 13 corre-
sponding to a position on the screen of the raster scan
type display on which the character is to be displayed.
In addition, the CPU 11 applies write address data to the
write control circuit 23 through the address bus 14 so as
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to write modifying data (character modifying data and/or
color modifying data) corresponding to the character
code at arbitrary timing and at the same time, applies the
character modifying data and/or the color modifying data
to the EXRAM 25 through the data bus 15. Correspond-
ingly, the write control circuit 23 detects the application
of an address for designating the EXRAM 25 and outputs
a write signal W and at the same time, generates write
address data to apply the same to the EXRAM 25. Con-
sequently, the modifying data outputted from the above
described CPU 11 is stored in the address designated
by the write control circuit 23 of the EXRAM 25.

In a display period of the raster scan type display,
the PPU 12 addresses the VRAM 13 in synchronization
with the scanning to read out a character code. The char-
acter code is applied to the character memory 22 as a
lower order address (PAO to PA9) for reading out font
data (dot data of eight dots in the horizontal direction con-
stituting one character) in the character memory 22, and
is applied to the read control circuit 24. Correspondingly,
the read control circuit 24 applies to the EXRAM 25 read
address data corresponding to the character code, to
read out modifying data. This modifying data is tempo-
rarily stored in the register 26. Character modifying data
in the modifying data stored in the register 26 is applied
as a higher order address to the character memory 22.
Consequently, the character memory 22 includes a
memory space determined by the character modifying
data applied as a higher order address, and outputs dot
data addressed by the character code applied as a lower
order address to apply the same to the PPU 12. In addi-
tion, the color modifying data stored in the register 26 is
applied to the PPU data bus 17 through the bus buffer
27. The PPU 12 outputs a color video signal (a PGB sig-
nal or an AV signal or a television signal) on the basis of
the font data and the color modifying data, to apply the
same to the raster scan type display.

When the same character modifying data are written
into addresses of the EXRAM 25 respectively corre-
sponding to 32 x 30 coordinate addresses of the VRAM
13, the respective higher order addresses are the same.
Accordingly, only 256 characters can be displayed for
each still picture cell, as in the prior art.

On the other hand, if different character modifying
data are stored, the respective higher order addresses
are different from each other even if the character codes
are the same, so that different characters are designat-
ed. For example, consider a case where 28 characters
are designated by character codes serving as lower or-
der addresses. In this case, if higher order addresses of
six bits are added by the character modifying data, the
VRAM 183 is addressed by 14 bits. Accordingly, desired
960 (= 30 x 32) characters can be selected from 214 =
16,384 characters and displayed on the screen.

Furthermore, when character modifying data on one
screen are previously written into the EXRAM 25 and are
read out in synchronization with the horizontal scanning
of the raster scan type display, the higher order address-
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es are previously held in the register 26 and are applied
to the character memory 22.

Meanwhile, according to the present embodiment,
in a time period during which the EXRAM 25 does not
read out modifying data, the CPU 11 can also change
the modifying data.

Fig. 2 is a block diagram showing in principle an ex-
ternal memory cartridge applied to such a still picture dis-
play apparatus. An embodiment shown in Fig. 2 is the
same as the embodiment shown in Fig. 1 in that a still
picture display apparatus is divided into a television
game set 10 which is one example of an image process-
ing unit and an external memory cartridge 20, and the
external memory cartridge 20 is constructed detachably
from the television game set 10. Consequently, the tele-
vision game set 10 comprises a CPU 11, a PPU 12 and
a VRAM 13, and is further provided with a connector 18
for connecting the CPU 11 andthe PPU 12 tothe external
memory cartridge 20. The external memory cartridge 20
comprises a substrate (not shown) having a plurality of
terminals electrically connected to the television game
set 10 formed thereon when it is inserted into the con-
nector 18. A program memory 21, a character memory
22, a write control circuit 23, a read control circuit 24, an
EXRAM 25 and aregister 26 shown in Fig. 1 are mounted
on the substrate, and the respective circuits are connect-
ed through address buses 14a and 16a as well as data
buses 15a and 17a and the other buses or signal lines
in the same manner as that shown in Fig. 1.

According to the present embodiment, it is neces-
sary to construct only the external memory cartridge 20
as shown in Fig. 2 and not to alter the television game
set 10, thereby to make it possible to improve the capa-
bility to represent a still picture while maintaining com-
patibility with the television game set being already put
on the market.

An operation after inserting the external memory
cartridge 20 into the connector 18 in the use is the same
asthat shownin Fig. 1 and hence, the description thereof
is omitted.

Fig. 3 is a block diagram showing still another em-
bodiment of the present invention. The embodiment
shown in Fig. 3 is the same as that shown in Fig. 1 in
that a still picture display apparatus is divided into a tel-
evision game set 10 which is one example of an image
processing unit, and an external memory cartridge 20A
and an adaptor 30, and the entire circuit is constructed
by inserting the external memory cartridge 20A into the
adaptor 30 with the adapter 30 being inserted into the
television game set 10. Consequently, the adaptor 30 is
constructed detachably from the television games set
10, and the external memory cartridge 20A is construct-
ed detachably from the adaptor 30. A program memory
21 and a character memory 22 are provided on a sub-
strate (not shown) in the external memory cartridge 20A
in the same manner as that in the prior art. A write control
circuit 23, a read control circuit 24, an EXRAM 25, a reg-
ister 26 and a connector 31 are mounted on a printed
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board (not shown) in the adaptor 30. Consequently, in
the present embodiment, a circuit equivalent to the ex-
ternalmemory cartridge 20 shown in Fig. 2 is constructed
by combining the external memory cartridge 20A and the
adaptor 30.

In not only the embodiment shown in Fig. 2 but also
the embodiment shown in Fig. 3, it is needless to say
that program data stored in the program memory 21 in-
cludes modifying data and data for transferring the mod-
ifying data, as in the embodiment shown in Fig. 1.

According to the present embodiment, one adaptor
30A is shared by different external memory cartridges
20A, thereby to make it possible to achieve an improved
still picture display apparatus at low cost.

Description is now made on a more specific embod-
iment with reference to Fig. 4. In Fig. 4, identical refer-
ence numerals are assigned to circuits identical or sim-
ilar to those shown in Fig. 2. In the embodiment shown
in Fig. 4, a television game set 10 comprises an address
decoder 19 for detecting the selection of a program
memory 21 on the basis of address data, unlike the em-
bodiment shown in Fig. 2.

On the other hand, an external memory cartridge 20
comprises the same circuits as those in the embodiment
shown in Fig. 2. A character memory (CH-ROM) 22 out
of the circuits has a plurality of memory spaces each stor-
ing dot data of 256 characters. Each of the memory spac-
es is designated by a higher order address of six bits,
and it is determined by a lower order address of eight
bits which dot data in each of the memory spaces is to
be designated. However, data of one character is stored
in 8 bytes x 2 = 16 bytes so as to display the character
in colors. The reason for this is as follows. More specif-
ically, when one character is constituted by 8 x 8 dots,
2-bit data is required per dot assuming that one character
can be displayed by freely combining four colors out of
a lot of colors. Therefore, two data areas of eight bits
(that is, 8 bits x 8 addresses) for displaying one character
constituted by 8 x 8 dots are provided and are apparently
overlapped with each other. The former is referred to as
a front font and the latter is referred to as a back font.
Font data (or dot data) for designating a color by each of
two bits respectively corresponding to addresses is
stored, thereby to make it possible to designate four
types of data, that is, "00", "01", "10" and "11". A combi-
nation of four types of colors is selected for each char-
acter from the maximum number of colors which can be
represented by the television game set 10 by color pallet
data, and which color of the four colors selected by the
color pallet data is to be used to display any one of the
dots is determined by the above described data "00",
"01", "10"and "11".

A write control circuit 23 in the external memory car-
tridge 20 comprises an address decoder 231, a mode
register 232, an address bus selector 234 and an NAND
gate 235. The address decoder 231 is used for detecting
the selection of an EXRAM 25 on the basis of address
data from a CPU 11 (for example, 5CO0H to 5FFFH,;
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where the last H indicates hexadecimal notation). The
mode register 232 is used for storing a write mode or a
read mode of the EXRAM 25. The address bus selector
234 is used for switching a write address and a read ad-
dress by connecting an address bus 15 to an address
bus of the EXRAM 25 in the write mode while connecting
an address bus 16 to the address bus of the EXRAM 25
inthe read mode. The AND gate 235 is used for detecting
the write conditions of the EXRAM 25 and applying a
write enable signal EXWE to the EXRAM 25.

A read control circuit 24 comprises an address de-
coder 241, AND gates 242, 243 and 245, and an AND
gate 244. The address decoder 241 is used for detecting
a color address (a color pallet selection signal) on the
basis of address data from a PPU 12. The AND gate 242
is used for detecting a signal (COLAD-) representing the
read mode of the EXRAM 25 and the timing when color
modifying data is to be read out. The AND gate 243 en-
ables a bus buffer 27 and provides outputs D6 to D7 of
a register 26 to a data bus 17a as color pallet selection
data provided that no output of the AND gate 242 is ob-
tained, there is an address PA13, and the PPU 12 is per-
forming a reading operation. The AND gates 244 and
245 are used for detecting the timing when certain char-
acter modifying data stored in the EXRAM 25 is to be
loaded into the register 26.

The EXRAM 25 has a storage capacity of, for exam-
ple, 1K byte, and stores character modifying data by low-
er order six bits (DO to D5) in one byte and color modi-
fying data by higher order two bits (D6 and D7) in one
byte for each of characters (32 x 30 = 960) displayed on
one screen. Modifying data (EXDO to EXD7) correspond-
ing to a character code designated by a read address is
loaded into the register 26. The register 26 is used for
loading character modifying data by lower order six bits
(DO to D5) and loading color modifying data by higher
order two bits (D6 and D7), as shown in Fig. 5. The char-
acter modifying data in the modifying data loaded into
the register 26 is applied as a higher order address
(MPA12 to MPA17), and the color modifying data is ap-
plied to the bus buffer 27.

Referring now to Figs. 4 to 6, description is made of
an operation of the embodiment shown in Fig. 4.

First, description is made of the write mode. An op-
eration of the CPU 11 and the PPU 12 writing character
codes to be displayed on one still picture cell into coor-
dinate addresses of a VRAM 13 on the basis of first pro-
gram data of the program memory 21 is performed dur-
ing avertical blanking period of araster scan type display
in the same manner as the operation described in the
embodiment shown in Fig. 2.

The details of an operation of the CPU 11 writing
modifying data (character modifying data and/or color
modifier data) corresponding to a character code to the
EXRAM 25 at arbitrary timing are as follows. More spe-
cifically, the CPU 11 applies a selection signal of the pro-
gram memory 21 to the address decoder 19 and applies
address data for reading out second program data to the
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program memory 21. The CPU 11 outputs an address
(for example, 5104H) for designating the mode register
232 and mode data (DO to D1) representing the write
mode on the basis of the second program data. Corre-
spondingly, the address decoder 231 applies a write sig-
nal to the mode register 232, so that the mode register
232 loads data for designating the write mode. The mode
register 232 applies a signal representing a write (CPU)
mode to the address bus selector 234 and the AND gate
235, so that the address bus selector 234 is switched to
the side of a CPU address bus 14a.

Subsequently, the CPU 11 applies write address
data of the EXRAM 15 to the address bus selector 234
through an address bus 14, and applies character mod-
ifying data and/or color modifying data as write data to
the EXRAM 25 through the data bus 15. At this time, a
write enable signal from the AND gate 235 is applied to
the EXRAM 25. Accordingly, the modifying data is written
into the designated address of the EXRAM 25. The fore-
going operation of writing modifying data is sequentially
performed with respect to all display coordinate positions
on one screen (that is, 32 x 30 = 960 display coordinate
positions).

Description is now made of an operation in a display
mode. In a display period of the raster scan type display,
the CPU 11 outputs an address for designating the mode
register 232, so that the address decoder 231 applies a
write signal to the mode register 232. Subsequently, read
mode data is applied to the mode register 232 from the
CPU 11, sothat this data is loaded into the mode register
232. Therefore, the mode register 22 switches the ad-
dress bus selector 234 to the side of a PPU address bus
15a, and applies a signal representing the read mode as
one input of the AND gate 242.

Thereafter, the PPU 12 sequentially reads out for
each character a character code, color modifying data,
data of eight dots in the horizontal direction for the front
font constituting the designated character, and data of
eight dots in the horizontal direction for the back font con-
stituting the character in synchronization with the hori-
zontal scanning of the raster scan type display, as shown
in Fig. 6. Meanwhile, the character modifying data is read
out at the same timing as the timing when a character
code is to be read out.

Description is now made of a more specific opera-
tion in outputting font data of one character. The PPU 12
brings the address PA13 for designating the VRAM 13
into a high level and at the same time, applies the ad-
dress PA131tothe character memory 22, the address bus
selector 234 and the address decoder 241 as a lower
order address (PAO to PA11) for designating a character
code through address buses 16 and 16a. Correspond-
ingly, the address decoder 241 and the AND gate 242
detect the timing when no color modifying data is to be
read out, and the AND gate 244 applies an enable signal
(CS-) tothe VRAM 13, sothat the character code is read
out by the PPU 12 in synchronization with a read signal
(RD-). On the other hand, the enable signal (CS-) of the
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AND gate 244 is also applied to the AND gate 245. Since
an output (COLAD-) of the address decoder 241 is not
in an enable state, the AND gate 245 generates a laich
command signal (L) to the register 26 in synchronization
with the read signal. Character modifying data and color
modifying data are loaded into the register 26 in re-
sponse to this latch command signal.

Subsequently, the PPU 12 outputs a read signal
(RD-) and at the same time, applies a character code to
the character memory 22 as a lower order address (PAO
to PA9) through the address buses 16 and 16a. At the
same time, character modifying data loaded into the reg-
ister 26 (for example, MPA 12 to 17) is applied to the
character memory 22 as a higher order address.

At the next timing, the PPU 12 applies address data
for designating reading of color selection data to the ad-
dress decoder 241 as a lower order address (PAO to
PA11) through the address buses 16 and 16a. Corre-
spondingly, the address decoder 241 detects the timing
when color modifying data is to be read out, and the AND
gates 242 and 243 apply an enable signal (E) to the bus
buffer 27 in synchronization with the read signal, so that
color modifying data is applied to the PPU 12 in synchro-
nization with the read signal (RD-). Atthat time, however,
an output (a selection signal CS-) of the AND gate 242
is in an inactive state, so that the VRAM is not enabled.

As aresult, a character is selected by a combination
of the higher order address designated by the character
modifying data and the lower order address designated
by a PPU address, so that data of the character on one
line for the front font and the back font (dot data of eight
dots in the horizontal direction constituting one charac-
ter) is read out and is applied to the PPU 12. In addition,
two bits (D6 and D7) of the color modifying data in the
modifying data loaded into the register 26 are extended
to eight bits by the bus buffer 27 and are applied to the
PPU 22 through the PPU data buses 17a and 17. Con-
sequently, the PPU 12 generates a color video signal on
the basis of data of two bits per dot for the front font and
the back font and outputs the same to the raster scan
type display (not shown).

The foregoing reading or outputting operation is re-
peated for each character in synchronization with the
horizontal scanning of the laster scan type display during
one frame period.

As described in the foregoing, according to the
present embodiment, data for designating a character
can be extended to 14 bits by adding 6-bit character
modifying data, and character modifying data can be ar-
bitrarily selected for each display coordinate position,
thereby to make it possible to extend the number of char-
acters which can be used on one screen to 214 = 16384,
Moreover, the present embodiment has advantages su-
perior to the conventional bank switching technique.
More specifically, in the conventional bank switching
technique, the PPU 12 must regularly monitor bank
switching timing (S) so as to switch banks from the be-
ginning of the next horizontal scanning, as shown in Fig.
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7. On the other hand, according to the present embodi-
ment, no monitoring of bank switching timing is required,
not to increase the burden on the PPU 12. In addition,
the EXRAM 25 for storing modifying data corresponding
to a display coordinate position for each character is
used, thereby to make it possible to freely select a higher
order address, that is, a memory space for each charac-
ter as well as to select desired 960 (= 30 x 32) characters
out of the maximum types of characters which can be
displayed on one screen.

Although the present invention has been described
and illustrated in detall, it is clearly understood that the
same is by way of illustration and example only and is
not to be taken by way of limitation, the scope of the
present invention being limited only by the terms of the
appended claims.

Claims

1. Asitill picture display apparatus for displaying a plu-
rality of characters constituting a still picture on a
scan type display having a plurality of display
co-ordinate positions in a text system, said appara-
tus comprising

character storing means (22) including a plural-
ity of storage areas each designated by a higher
order address, each of said storage areas stor-
ing dot data of a character at a storage position
designated by a character code which is applied
as a lower order address,

first writable/readable storing means (13) hav-
ing a plurality of first co-ordinate addresses cor-
responding to said display co-ordinate positions
of said scan type display and capable of writing
and reading said character code into and out of
each of said first co-ordinate addresses;
second writable/readable storing means (25) for
storing modifying data which functions as said
higher order address of said character storing
means (22) and modifies said character code
stored in said first writable/readable storing
means (13)

first writing means (11, 12) for writing during a
non-display period of said scan type display into
said first writable/readable storing means (13)
a character code of a desired character to be
displayed on said scan type display;

first reading means (24) for reading out said
modifying data stored in said second writa-
ble/readable storing means (25) during a dis-
play period of said scan type display;
temporary storing means (26) for temporarily
storing said modifying data for each character
read out by said first reading means (24);
second reading means (12) for reading out
character code stored in said first writable/read-
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able storing means (13) during said display
period of said scan type display;

third reading means (12) for reading out said dot
data of the character corresponding to said
character code stored in said character storing
means (22) on the basis of said character code
read out by said second readingmeans (12) and
said modifying data temporarily stored in said
temporary storing means (26); and

output means (12) for outputting a video signal
for displaying said character on the basis of said
dot data read out by said third reading means
(12) in synchronization with the scanning of said
scan type display wherein said second writa-
ble/readable storing means (25) has a plurality
of second coordinate addresses corresponding
to at least all of said display coordinate positions
of said scan type display, and said modifying
data is stored in each of said second coordinate
addresses, wherein said apparatus further
includes a second writing means (23) for writing
into said second writable/readable storing
means (25) said modifying data corresponding
to the character code of said desired character
written in said first writable/readable storing
means (13), and wherein said first reading
means (24) generates first reading addresses
for reading said modifying data from said sec-
ond writable/readable storing means (25) onthe
basis of second reading addresses for reading
out said character code from said first writa-
ble/readable storing means (13).

A still picture display apparatus according to claim
1, comprising program storing means (21) for storing
at least first program data for controlling said first
writing means (11, 12) to write said character code
into said first said writable/readable storing means

(13), second program data for controlling said sec-
ond writing means (23) to write said modifying data
into said second writable/readable storing means

(25), and third program data for controlling said sec-
ond reading means (12) and said first reading
means (24) to respectively read said character code
and modifying data from said first writable/readable
storing means (13) and said second writable/reada-
ble storing means (25).

A still picture display apparatus according to claim
1 or 2, wherein said character storing means (22)
stores in operation said dot data as data which can
designate colors of respective dots constituting said
character designated by said character code, and
said second writable/readable storing means (25)
includes an address for further storing color modify-
ing data of the character for each of said second
coordinate addresses corresponding to said display
coordinate positions of said scan type display, and
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said second program data stored in said program
storing means (21) includes a program for writing
said color modifying data into said second writa-
ble/readable storing means (25), and said tempo-
rary storing means (26) includes a storage portion
which stores said color modifying data, and

wherein said output means (12) outputs in
operation a color video signal on the basis of said
color modifying data stored in said temporary storing
means (26) and said dot data of said character
stored in said character storing means( 22).

An external memory cartridge suitable for attach-
ment to and detachment from a still picture display
apparatus, the apparatus including a scan type dis-
play for displaying a plurality of characters constitut-
ing a still picture and having a plurality of display
coordinate positions in a text system, said cartridge
comprising character storing means (22) including
a plurality of storage areas each designated by a
higher order address, each of said storage areas
storing dot data of a character at a storage position
designated by a character code which is applied as
a lower order address; first writable/readable storing
means (13) having a plurality of first coordinate
addresses corresponding to said display coordinate
positions of said scan type display and capable of
writing and reading said character code into and out
of each of said first coordinate addresses; second
writable/readable storing means (25) for storing
modifying data which functions as said higher order
address of said character storing means (22) and
modifies said character code stored in said first wri-
table/readable storing means (13); and program
storing means (21) for storing at least first program
data for writing said character code into said first wri-
table/readable storing means (13), second program
data for writing said modifying data into said second
writable/readable storing means (25), and third pro-
gram data for respectively reading said character
code and modifying data from said first writa-
ble/readable storing means (13) and said second
writable/readable storing means (25), and said
apparatus comprising first writing means (11, 12) for
writing during a non-display period of said scan type
display into said first writable/readable storing
means (13) a character code of a desired character
to be displayed on said scan type display according
to said first program data; first reading means (24)
for reading out said modifying data stored in said
second writable/readable storing means (25) during
a display period of said scan type display according
to said third program data; temporary storing means
(26) for temporarily storing said modifying data for
each character read out by said first reading means
(24); second reading means (12) for reading out said
character code stored in said first writable/readable
storing means during said display period of said
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scan type display; third reading means (12) for read-
ing out said dot data of the character corresponding
to said character code stored in said character stor-
ing means (22) on the basis of said character code
read out by said second reading means (12) and
said modifying data temporarily stored in said tem-
porary storing means (26); and output means (12)
for outputting a video signal for displaying said char-
acter on the basis of said dot data read out by said
third reading means (12) in synchronization with the
scanning of said scan type display, wherein said
second writable/readable storing means (25) has a
plurality of second coordinate addresses corre-
sponding to at least all of said display coordinate
positions of said scan type display, wherein said
modifying data is stored in each of said second coor-
dinate addresses, wherein said apparatus further
includes a second writing means (23) for writing into
said second writable/readable storing means (25)
said modifying data corresponding to the character
code of said desired character written in said first
writable/readable storing means (13) according to
said second program data, and wherein said reading
means generates first addresses for reading said
modifying data from said second writable/readable
storing means (25) on the basis of second reading
addresses for reading out said character code from
said first writable/readable storing means (13).

Patentanspriiche

1.

Ein Standbildanzeigegerdt zur Anzeige einer Viel-
zahl von Zeichen, die ein Standbild ausmachen, auf
einer Abtastanzeige mit einer Vielzahl von Anzeige-
koordinatenpositionen in einem Textsystem, mit

Zeichenspeichereinrichtung (22) einschlieBlich
einer Vielzahl von Speicherbereichen, von
denen jeder durch eine héherwertige Adresse
bestimmt wird, jeder der Speicherbereiche
Punktdaten eines Zeichens an einer Speicher-
position speichert, bestimmt von einem Zei-
chenkode der als niedrigerwertige Adresse
angelegt wird,

erster Schreib-/Lesespeichereinrichtung (13)
mit einer Vielzahl von ersten Koordinatenadres-
sen, die den Anzeigekoordinatenpositionen der
Abtastanzeige entsprechen und befahigt, den
Zeichenkode in oder aus jeder der ersten Koor-
dinatenadressen zu schreiben und zu lesen;

zweiter Schreib-/Lesespeichereinrichtung (25)
zum Speichern von modifizierenden Daten, die
als die héherwertige Adresse der Zeichenspei-
chereinrichtung (22) wirken und den in der
ersten Schreib-/Lesespeichereinrichtung (13)
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gespeicherten Zeichenkode modifizieren;

erster Schreibeinrichtung (11, 12) zum Schrei-
ben eines Zeichenkodes eines gewiinschten
Zeichens wahrend einer Nicht-Anzeigeperiode
der Abtastanzeige, das auf der Abtastanzeige
angezeigt werden soll;

erster Leseeinrichtung (24) zum Lesen der in
der zweiten Schreib-/Lesespeichereinrichtung
(25) gespeicherten modifizierenden Daten wéh-
rend einer Anzeigeperiode der Abtastanzeige;

Temporérspeichereinrichtung (26) zur voriber-
gehenden Speicherung der modifizierenden
Daten jedes Zeichens, das durch die erste
Leseeinrichtung (24) gelesen wird,;

zweiter Leseeinrichtung (12) zum Lesen des in
der ersten Schreib-/Lesespeichereinrichtung
(13) gespeicherten Zeichenkodes wahrend der
Anzeigeperiode der Abtastanzeige;

dritter Leseeinrichtung (12) zum Lesen der
Punktdaten des Zeichens, die auf der Grund-
lage des Zeichenkodes dem in der Zeichenspei-
chereinrichtung (22) gespeicherten Zeichen-
kode entsprechen, der von der zweiten Lese-
einrichtung (12) gelesen wird und der modifizie-
renden Daten, die voriibergehend in der Tem-
porarspeichereinrichtung (26) gespeichert sind,;
und

Ausgabeeinrichtung (12) zur Ausgabe eines
Videosignals zur Anzeige des Zeichens auf der
Grundlage der Punkidaten, die gleichzeitig mit
der Abtastung der Abtastanzeige von der dritten
Leseeinrichtung (12) gelesen werden, wobei
die zweite Schreib-/Lesespeichereinrichtung
(25) eine Vielzahl von zweiten Koordinaten-
adressen hat, die zumindest mit allen Anzeige-
koordinatenpositionen der Abtastanzeige Uber-
einstimmen und wobei die modifizierenden
Daten in jeder der zweiten Koordinatenadres-
sen gespeichert werden, wobei das Geréat des
weiteren eine zweite Schreibeinrichtung (23)
enthalt zum Schreiben von der dem Zeichen-
kode des indie erste Schreib-/Lesespeicherein-
richtung (13) geschriebenen gewtinschten Zei-
chens entsprechenden modifizierenden Daten
in die zweite Schreib-/Lesespeichereinrichtung
(25) und wobei die erste Leseeinrichtung (24)
erste Leseadressen erzeugt zum Lesen der
modifizierenden Daten aus der zweiten
Schreib-/Lesespeichereinrichtung (25) auf der
Grundlage von zweiten Leseadressen zum
Lesen des Zeichenkodes aus der ersten
Schreib-/Lesespeichereinrichtung (13).
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2.

Ein Standbildanzeigegerdt nach Anspruch 1 mit
Programmspeichereinrichtung (21) zum Speichern
von mindestens ersten Programmdaten zur Steue-
rung der ersten Schreibeinrichtung (11, 12), die den
Zeichenkode in die erste Schreib-/Lesespeicherein-
richtung (13) schreibt, voll zweiten Programmdaten
zur Steuerung der zweiten Schreibeinrichtung (23),
die die modifizierenden Daten in die zweite
Schreib-/Lesespeichereinrichtung (25) schreibt,
und von dritten Programmdaten zur Steuerung der
zweiten Leseeinrichtung (12) und der ersten Lese-
einrichtung (24), die jeweils Zeichenkode und modi-
fizierende Daten aus der ersten Schreib-/Lesespei-
chereinrichtung (13) bzw. der  zweiten
Schreib-/Lesespeichereinrichtung (25) lesen.

Ein Standbildanzeigegerat nach Anspruch 1 und 2
wobei die Zeichenspeichereinrichtung (22) wahrend
des Betriebs Punkidaten als Daten speichert, die die
Farben der jeweiligen Punkie, die das Zeichen,
bestimmt vom Zeichenkode, bilden und die zweite
Schreib-/Lesespeichereinrichtung (25) eine Adresse
zum weiteren Speichern von farbmodifizierenden
Daten fur jede der mit der Anzeigekoordinatenposi-
tion der Abtastanzeige Ubereinstimmenden zweiten
Koordinatenadressen des Zeichens enthalt und
zweite in der Programmspeichereinrichtung (21)
gespeicherte Programmdaten ein Programm zum
Schreiben der farbmodifizierenden Daten in die
zweite Schreib-/Lesespeichereinrichtung (25) enthal-
ten und die Temporarspeichereinrichtung (26) einen
Speicherteil enthalt, der die farbmodifizierenden
Daten speichert

und wobei die Ausgabeeinrichtung (12) wéhrend des
Betriebs ein Farbvideosignal auf der Grundlage der
in der Temporérspeichereinrichtung (26) gespeicher-
ten farbmodifizierenden Daten und der Punkidaten
des in der Zeichenspeichereinrichtung (22) gespei-
cherten Zeichens ausgibt.

Eine zur Abnahme von und zur Anbringung an ein
Standbildanzeigegerat geeignete externe Speicher-
kassette, ein Gerat mit einer Abtastanzeige zur
Anzeige einer Vielzahl von Zeichen, die ein Standbild
bilden und einer Vielzahl von Anzeigekoordinatenpo-
sitionen in einem Texisystem, die Kassette mit Zei-
chenspeichereinrichtung (22) einschlieBlich einer
Vielzahl von Speicherbereichen, von denen jeder
durch eine héherwertige Adresse bestimmt wird,
jeder der Speicherbereiche Punkidaten eines Zei-
chens an einer von einem Zeichenkode bestimmten
Speicherposition, der als niedrigerwertige Adresse
angelegt wird speichert; erster Schreib-/Lesespei-
chereinrichtung (13) mit einer Vielzahl von den Anzei-
gekoordinatenpositionen der Abtastanzeige entspre-
chenden ersten Koordinatenadressen und befahigt,
den Zeichenkode in jede der ersten Koordinaten-
adressen zu schreiben und ihn daraus zu lesen; zwei-
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ter Schreib-/Lesespeichereinrichtung (25) zum Spei-
chern von modifizierenden Daten die als die héher-
wertige Adresse der Zeichenspeichereinrichtung (22)
dienen und den in der ersten Schreib-/Lesespeicher-
einrichtung (13) gespeicherten Zeichenkode modifi-
zieren; und Programmspeichereinrichtung (21) zum
Speichern von mindestens ersten Programmdaten
zum Schreiben des Zeichenkodes in die erste
Schreib-/Lesespeichereinrichtung (13), zweite Pro-
grammdaten zum Schreiben der modifizierenden
Daten in die zweite Schreib-/Lesespeichereinrich-
tung (25) und dritte Programmdaten zum jeweiligen
Lesen des Zeichenkodes bzw. der modifizierenden
Daten aus der ersten Schreib-/Lesespeichereinrich-
tung (13) bzw. der zweiten Schreib-/Lesespeicherein-
richtung (25) und das Gerét eine erste Schreibein-
richtung (11, 12) zum Schreiben eines Zeichenkodes
eines gewiinschten Zeichens, das gemaf den ersten
Programmdaten auf der Abtastanzeige angezeigt
werden soll, in einer Nicht-Anzeigeperiode der Abt-
astanzeige in die erste Schreib-/Lesespeicherein-
richtung (13) umfasst; erste Leseeinrichtung (24) zum
Lesen der in der zweiten Schreib-/Lesespeicherein-
richtung (25) gespeicherten modifizierenden Daten
wéahrend einer Anzeigeperiode der Abtastanzeige
geman den dritten Programmdaten; Temporarspei-
chereinrichtung (26) zum vorlbergehenden Spei-
chern der modifizierenden Daten fur jedes von der
ersten Leseeinrichtung (24) gelesene Zeichen;
zweite Leseeinrichtung (12) zum Lesen des wahrend
der Anzeigeperiode der Abtastanzeige in der ersten
Schreib-/Lesespeichereinrichtung gespeicherten
Zeichenkodes; dritte Leseeinrichtung (12) zum Lesen
der Punkidaten des Zeichens, die auf der Grundlage
des Zeichenkodes dem in der Zeichenspeicherein-
richtung (22) gespeicherten Zeichenkode entspre-
chen, der von der zweiten Leseeinrichtung (12) gele-
sen wird und der modifizierenden Daten, die voriber-
gehend in der Temporarspeichereinrichtung (26)
gespeichert sind; und Ausgabeeinrichtung (12) zur
Ausgabe eines Videosignals zur Anzeige des Zei-
chens auf der Grundlage der Punkidaten, die gleich-
zeitig mit der Abtastung der Abtastanzeige von der
dritten Leseeinrichtung (12) gelesen werden, wobei
die zweite Schreib-/Lesespeichereinrichtung (25)
eine Vielzahl von zweiten Koordinatenadressen hat,
die zumindest mit allen Anzeigekoordinatenpositio-
nen der Abtastanzeige Ubereinstimmen und wobei
die modifizierenden Daten in jeder der zweiten Koor-
dinatenadressen gespeichert werden, wobei das
Geréat des weiteren eine zweite Schreibeinrichtung
(23) enthélt zum Schreiben geman den zweiten Pro-
grammdaten von der dem Zeichenkode des in die
erste Schreib-/Lesespeichereinrichtung (13)
geschriebenen gewiinschten Zeichens entsprechen-
den modifizierenden Daten in die zweite
Schreib-/Lesespeichereinrichtung (25) und wobei die
erste Leseeinrichtung (24) erste Leseadressen
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erzeugt zum Lesen der modifizierenden Daten aus
der zweiten Schreib-/Lesespeichereinrichtung (25)
auf der Grundlage von zweiten Leseadressen zum
Lesen des Zeichenkodes aus der ersten
Schreib-/Lesespeichereinrichtung (13).

Revendications

Dispositif d'affichage d'images immobiles pour affi-
cher une pluralité de caractéres constituant une
image immobile sur un affichage du type a balayage
comportant une pluralité de positions de coordon-
nées d'affichage dans un systéme de texte, ledit dis-
positif comprenant :

un moyen de stockage de caractéres (22)
incluant une pluralité de zones de stockage
désignées chacune par une adresse de rang
supérieur, chacune desdites zones de stockage
stockant des données de points d'un caractére
a une position de stockage désignée par un
code de caractére qui est appliqué comme
adresse de rang inférieur,

un premier moyen de stockage a écriture/lec-
ture (13) comportant une pluralité de premiéres
adresses de coordonnées correspondant
auxdites positions de coordonnées d'affichage
dudit affichage du type a balayage, et capable
d'enregistrer ledit code de caractére dans cha-
cune desdites premiéres adresses de coordon-
nées et de I'en extraire ;

un deuxiéme moyen de stockage a écriture/lec-
ture (25) pour stocker des données de modifi-
cation qui fonctionnent comme dite adresse de
rang supérieur dudit moyen de stockage de
caractéres (22) et qui modifient ledit code de
caractére stocké dans ledit premier moyen de
stockage a écriture/lecture (13);

un premier moyen d'écriture (11,12) pour enre-
gistrer pendant une période de non affichage
dudit affichage du type a balayage, dans ledit
premier moyen de stockage a écriture/lecture
(13), un code de caractére d'un caractére désiré
aafficher sur ledit affichage du type a balayage ;
un premier moyen de lecture (24) pour extraire
lesdites données de modification stockées dans
ledit deuxidme moyen de stockage a écri-
ture/lecture (25), pendant une période d'affi-
chage dudit affichage du type a balayage;

un moyen de stockage temporaire (26) pour
stocker temporairement lesdites données de
modification pour chaque caractére extrait par
ledit premier moyen de lecture (24) ;

un deuxidme moyen de lecture (12) pour
extraire le code de caractére stocké dans ledit
premier moyen de stockage a écriture /lecture
(13), pendant ladite période d'affichage dudit
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affichage du type & balayage ;

un troisidme moyen de lecture (12) pour extraire
lesdites données de points du caractére corres-
pondant audit code de caractére,stockées dans
ledit moyen de stockage de caractéres (22), sur
la base dudit code de caractére extrait par ledit
deuxiéme moyen de lecture (12) et desdites
données de modification temporairement stoc-
kées dans ledit moyen de stockage temporaire
(26) ; et

un moyen de sortie (12) pour fournir un signal
vidéo pour affichage dudit caractére sur la base
desdites données de points extraites par ledit
troisidme moyen de lecture (12) en synchroni-
sation avec le balayage dudit affichage du type
a balayage ;

dans lequel ledit deuxiéme moyen de stockage
a écriture/lecture (25) comprend une pluralité
de deuxiémes adresses de coordonnées cor-
respondant & au moins toutes lesdites positions
de coordonnées d'affichage dudit affichage du
type a balayage, et lesdites données de modi-
fication sont stockées dans chacune desdites
deuxiémes adresses de coordonnées ,

dans lequel ledit dispositif comprend en outre
un deuxiéme moyen d'écriture (23) pour enre-
gistrer, dans ledit deuxieme moyen de stockage
a écriture/lecture (25), lesdites données de
modification correspondant au code de carac-
tére dudit caractére désiré enregistré dans ledit
premier moyen de stockage a écriture/lecture
(13);

et dans lequel ledit premier moyen de lecture
(24) génére des premiéres adresses de lecture
pour lire les dites données de modification, a
partir dudit deuxiéme moyen de stockage a écri-
ture/lecture (25),sur la base des dites deuxié-
mes adresses de lecture afin d'extraire ledit
code de caractére dudit premier moyen de stoc-
kage a écriture/lecture (13).

2. Dispositif d'affichage d'images immobiles suivant la

revendication 1, comprenant un moyen de stockage
de programme (21) pour stocker au moins des pre-
miéres données de programme afin de commander
ledit premier moyen d'écriture (11,12) pour enregis-
trer ledit code de caractére dans ledit premier moyen
de stockage a écriture/ lecture (13), des deuxiémes
données de programme afin de commander ledit
deuxieme moyen d'écriture (23) pour enregistrer
lesdites données de modification dans ledit
deuxidme moyen de stockage a écriture/lecture

(25), et des troisiemes données de programme afin
de commander le dit deuxidme moyen de lecture

(12) et ledit premier moyen de lecture (24) pour res-
pectivement lire ledit code de caractére et les don-
nées de modification & partir du dit premier moyen

de stockage a écriture/lecture (13) et dudit
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deuxiéme moyen de stockage a écriture/lecture
(25).

Dispositif d'affichage d'images immobiles suivant la
revendication 1 ou 2, dans lequel ledit moyen de
stockage de caractéres (22) stocke en fonctionne-
ment les dites données de points comme données
qui peuvent spécifier des couleurs de points respec-
tifs constituant ledit caractére désigné par ledit code
de caractére, et ledit deuxieme moyen de stockage
a écriture/lecture (25) comprend une adresse pour
stocker en outre des données de modification de
couleur du caractére pour chacune desdites deuxié-
mes adresses de coordonnées correspondant
auxdites positions de coordonées d'affichage dudit
affichage du type a balayage, et lesdites deuxiémes
données de programme stockées dans ledit moyen
de stockage de programme (21) comprennent un
programme pour enregistrer lesdites données de
modification de couleur dans ledit deuxiéme moyen
de stockage & écriture/lecture (25), et ledit moyen
de stockage temporaire (26) comprend une portion
de stockage qui stocke lesdites données de modifi-
cation de couleur ; et

dans lequel ledit moyen de sortie (12) fournit
en fonctionnement un signal vidéo de couleur sur la
base desdites données de modification de couleur
stockées dans ledit moyen de stockage temporaire
(26) et des dites données de points dudit caractére
stockées dans ledit moyen de stockage de caracté-
res (22).

Cartouche de mémoire externe pouvant étre con-
nectée et déconnectée d'un dispositif d'affichage
d'images immobiles, le dispositif comprenant un affi-
chage du type a balayage pour afficher une pluralité
de caractéres constituant une image immobile et
comportant une pluralité de positions de coordon-
nées d'affichage dans un systéme de texte, ladite
cartouche comprenant un moyen de stockage de
caractéres (22) incluant une pluralité de zones de
stockage désignées chacune par une adresse de
rang supérieur, chacune desdites zones de stoc-
kage stockant des données de points d'un caractére
a une position de stockage désignée par un code de
caractére qui est appliqué comme adresse de rang
inférieur ; un premier moyen de stockage a écri-
ture/lecture (13) comportant une pluralité de premié-
res adresses de coordonnées correspondant auxdi-
tes positions de coordonnées d'affichage dudit affi-
chage du type a balayage et capable d'enregistrer
ledit code de caractére dans chacune desdites pre-
miéres adresses de coordonnées, et de l'en
extraire ; un deuxidme moyen de stockage a écri-
ture/lecture (25) pour stocker des données de modi-
fication qui fonctionnent comme dite adresse de
rang supérieur dudit moyen de stockage de carac-
téres (22) et qui modifient ledit code de caractére



23 EP 0 466 935 B1 24

stocké dans ledit premier moyen de stockage a écri-
ture/lecture (13) ; et un moyen de stockage de pro-
gramme (21) pour stocker au moins des premiéres
données de programme afin d'enregistrer le dit code
de caractére dans le dit premier moyen de stockage
a écriture/lecture (13), des deuxiémes données de
programme afin d'enregistrer les dites données de
modification dans le dit deuxieme moyen de stoc-
kage a écriture/lecture (25), et des troisimes don-
nées de programme pour respectivement lire le dit
code de caractére et les dites données de modifica-
tion & partir du dit premier moyen de stockage a écri-
ture/lecture (13) et du dit deuxiéme moyen de stoc-
kage a écriture/lecture (25), et le dit dispositif com-
prenant un premier moyen d'écriture (11, 12) pour
enregistrer pendant une période de non affichage
du dit affichage du type a balayage, dans le dit pre-
mier moyen de stockage a écriture/lecture (13), un
code de caractére d'un caractére désiré a afficher
sur le dit affichage du type a balayage conformé-
ment aux dites premiéres données de programme ;
un premier moyen de lecture (24) pour extraire les
dites données de modification stockées dans le dit
deuxiéme moyen de stockage & écriture/lecture (25)
pendant une période d'affichage du dit affichage du
type a balayage, conformément aux dites troisiémes
données de programme ; un moyen de stockage
temporaire (26) pour stocker temporairement les
dites données de modification pour chaque carac-
tére extrait par le dit premier moyen de lecture (24) ;
un deuxiéme moyen de lecture (12) pour extraire le
dit code de caractére stocké dans le dit premier
moyen de stockage & écriture/lecture pendant la dite
période d'affichage du dit affichage du type a
balayage ; un troisieme moyen de lecture (12) pour
extraire les dites données de points du caractére
correspondant au dit code de caractére, stockées
dans les dits moyens de stockage de caractéres

(22), sur la base du dit code de caractére extrait par
le dit deuxiéme moyen de lecture (12) et des dites
données de modification temporairement stockées
dans le dit moyen de stockage temporaire (26) ; et
un moyen de sortie (12) pour fournir un signal vidéo
afin d'afficher le dit caractére sur la base des dites
données de points extraites par le dit troisime
moyen de lecture (12) en synchronisation avec le
balayage du dit affichage du type a balayage; dans
laquelle le dit deuxiéme moyen de stockage a écri-
ture/lecture (25) posséde une pluralité de deuxié-
mes adresses de coordonnées correspondant & au
moins toutes les dites positions de coordonnées
d'affichage du dit affichage du type & balayage ;
dans laquelle les dites données de modification sont
stockées dans chacune des dites deuxiémes adres-
ses de coordonnées ; dans laquelle le dit dispositif
comprend en outre un deuxiéme moyen d'écriture

(23) pour enregistrer dans le dit deuxiéme moyen
de stockage a écriture/lecture (25) les dites données
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de modification correspondant au code de caractére
du dit caractére désiré enregistré dans le dit premier
moyen de stockage & écriture/lecture (13) confor-
mément aux dites deuxiémes données de
programme ; et dans laquelle le dit moyen de lecture
engendre des premiéres adresses pour extraire les
dites données de modification a partir du dit
deuxiéme moyen de stockage a écriture/lecture
(25), sur labase des deuxiemes adresses de lecture
pour extraire le dit code de caractére du dit premier
moyen de stockage & écriture/lecture (13).
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