
EP 0158 314 B1 Description This invention relates to a video display
control system adapted to be connected to a video display unit such as a
CRT video monitor for displaying a video image on a screen of the video
display unit. 5     In recent years, video display control systems capable
of displaying both of still and animation pattern images on a screen of a
video display unit have been extensively used in graphic video display
apparatuses such as video game machines. Such conventional systems are
shown in U. S. Patent Nos. 4,243,984, 4,262,302, 4,286,320, 4,374,395 and
4,387,406. Fig. 1 shows one example of the conventional systems. The system
comprises a video display controller (hereinafter referred to as "VDP") 101
and a 10  central processing unit (hereinafter referred to as "CPU") 102.
The system further comprises a memory 103 which includes a ROM (read only
memory) storing a variety of programs to be executed by the CPU 102 and a
RAM for storing other necessary data. The CPU 102 outputs data
representative of still and animation images to be displayed on a screen of
a video display unit 105 to the VDP 101 which in turn stores the still and
animation data into a video RAM (hereinafter referred to as "VRAM") 104.
Upon receipt of a display 15  command from the CPU 102, the VDP 101
sequentially reads the still and animation data from the VRAM 104 in
accordance with scanning synchronization signals of the video display unit
105, and supplies the read data to the video display unit 105, thereby the
still and animation images being displayed on the screen of the video
display unit 105. In a video display control system of the type described
above, it is often desired to move a display 20  image in a display area R1
on the screen of the video display unit 105 to another display area R2. In
such a case, the CPU 102 of the conventional video display control system
first reads data corresponding to the display image in the display area R1
through the VDP 101 from the VRAM 104, and temporarily stores the read data
in the memory 103. The CPU 102 then reads the data from the memory 103 and
supplies the read data through the VDP 101 to the VRAM 104 to store the
data into a memory area of the VRAM 104 25 which corresponds to the display
area R2. The processing to be performed by the CPU 102 to implement the
above procedure requires relatively much time, and the CPU 102 can not
perform other processing during the processing of the movement of the
display image. Also, in a video display control system of the type
described above, it is frequently desired to mix colors of the display
elements of the display image in the display area R1 with those of the
display 30  elements of the display image in the display area R2 when such
movement of image shown in Fig. 2 is performed. And in the case where the
display image in the display area R1 includes transparent portions, it is
often desired to leave the colors of corresponding portions of the image in
the display area R2 as they are. To perform such processing of colors of
the images in the display areas R1 and R2, the CPU 102 of the conventional
system requires to read and temporarily store the image data corresponding
to the display 35  area R2, in addition to the image data corresponding to
the display area R1, and also requires to effect a certain operation on
those image data. Furthermore, it is often desired for a video display
control system of the type described above to transfer image data of a
display image between the VRAM 104 and an extended memory device other than
the VRAM 104 to save and reproduce the display image. It is also frequently
desired to write image data, 40 which have been prepared by the CPU 102 in
a memory device, into the VRAM 104 to display an image represented by the
prepared image data on the screen in an instant. However, a program to be
executed by the CPU 102 to perform the above-described processing is fairly
complicated. It is therefore an object of the present invention to provide
a video display control system in which data representative of a display
image and stored in a memory area of a VRAM corresponding to a display area
45 of a screen can be quickly transferred to another memory area of the
VRAM corresponding to another display area of the screen. It is another
object of the present invention to provide a video display control system
which carries out the above-said transfer of the display image data without
the intervention of a CPU. It is a further object of the present invention
to provide a video display control system in which a logical so  operation
is effected on the data read from a memory area and the data read from
another memory area of the VRAM to form new data to be written into the
another memory area when such transfer of image data is performed. It is a
further object of the present invention to provide a video display control
system in which a transparency processing is effected on the data read from
a memory area and the data read from another 55  memory area of the VRAM to
form new data to be written into the another memory area when such transfer
of image data is performed. It is a further object of the present invention
to provide a video display control system in which transfer of image data
between a VRAM and an extended memory device can be performed without the
intervention 3 



EP 0 158 314 B1 of a CPU. It is a further object of the present invention
to provide a video display control system in which the CPU can directly and
selectively access to the VRAM and the extended memory device. According to
the present invention there is provided a video display control system
which is connec- 5 table between a CPU and a video display unit and which
cooperates with a memory means having a storage area composed of a
plurality of memory locations for storing a plurality of display data which
are supplied via said video display control system to said video display
unit for displaying, on a screen of the video display unit, an image
composed of a plurality of display elements each represented by a
respective one of the plurality of display data stored in the storage area
of the memory means, the video display 10 control system being
characterized by the provision of: (a) first register means for retaining
first area information defining a first display area on the screen; (b)
second register means for retaining second area information defining a
second display area on the screen; (c) address information generator means
for generating first address information and second address 15
information in accordance with said first area information and said second
area information, respectively, said first address information indicating
first memory locations of the memory means in which display data
representative of images of display elements in said first display area are
stored, and said second address information indicating second memory
locations of the memory means in which display data representative of
images of display elements in said second display area are stored; 20
(d) reading means for reading, in accordance with said first address
information, said display data representative of images of the display
elements in said first display area from said first memory locations. (e)
second reading means for reading, in accordance with said second address
information, said display data representative of the display elements in
said second display area from said second memory 25   locations; (f)
operation means for effecting optionally logical or transparency operations
on each of said display data read from said first memory locations and a
corresponding one of said display data read from said second memory
locations to output operated display data, said logical operations
including operations - known per se - as for example, AND-, OR-, NOT-,
EXCLUSIVE OR- operations and the like, said 30   transparency operation
being defined to determine the ouput operated display data to be said data
read from said second memory locations when a transparency command is
detected, and to be said data read from said first memory locations when a
transparency command is not detected and said transparency command being
provided by transparency data detection means for detecting that said
display data read from said first memory locations is representative of
transparency, and 35    (g) writing means for writing, in accordance with
said second address information, said operated display data into said
second memory locations of said memory means. Further advantageous
embodiments of the invention are to be taken from the sub claims. The
invention will now be described by way of example with reference to the
accompanying drawings, in which: 40     Figure 1: is a block diagram of a
conventional video display control system; Figure 2; is an illustration
showing transfer of an image from display area of a screen of the video
display unit of the system of figure 1 to another display area of the
screen; Fig. 3 is a block diagram of a video display control system
provided in accordance with the present invention; 45    Fig. 4-(a) is an
illustration showing the relation between a screen and x and y coordinates
of display elements (or display dots) on the screen in G IV mode; Fig.
4-(b) is a memory map of the VRAM 4 of Fig. 3 in the G IV mode whose area
is divided into a still image data area 4a, an additional memory area 4b
and an animation image data area 4c; Fig. 4-(c) is an illustration showing
location of color codes stored in the still image data area 4a in the G 50.
IV mode; Figs. 5-(a), 6-(a) and 7-(a) are illustrations similar to Fig.
4-(a) but showing such relations in G V, G VI and G VII modes,
respectively; Figs. 5-(b), 6-(b) and 7-(b) are illustrations similar to
Fig. 4-(b) but showing such relations in the G V, G VI and G VII modes,
respectively; 55    Figs. 5-(c), 6-(c) and 7-(c) are illustrations similar
to Fig. 4-(c) but showing such relations in the G V, G VI 



and G VII modes, respectively; Fig. 8 is a block diagram of the command
processing circuit 15 of the video display processor 1 in the video display
control system of Fig. 3; 4    EP 0 158 314 B1 Fig. 9 is a block diagram of
the arithmetic and register circuit 27 of the command processing circuit 15
of Fig. 8; Fig. 10 is an illustration showing bit data DIRX and DIRY stored
in the argument register 32 of the command processing circuit 15 of Fig. 8;
5    Fig. 11 is an illustration showing movement of a display image
composed of Nx X Ny display elements -       from a source display area to
a destination display area; Fig. 12 is an illustration showing transfer of
color codes representative of the display image in the source display area
to a memory area of the VRAM 4 corresponding to the destination display
area in the G IV and G VI modes; 10    Fig. 13 is an illustration showing
one example of data shifting performed by the data shift register 54 of the
command processing circuit 15 of Fig. 8 in the G V mode; Fig. 14-(a) is an
illustration showing the order of transfer of color codes from a memory
area corresponding to the source display area to another memory area
corresponding to the destination display area when both of the bit data
DIRX and DIRY are "O"; 15    Figs. 14-(b), 14-(c) and 14-(d) are
illustrations similar to Fig. 14-(a) but showing such orders when the bit
data DIRX is "0" with the bit data DIRY of "1", when both of the bit data
DIRX and DIRY are "1", and when the bit data DIRX is "1 " with the bit data
DIRY of "O", respectively; Fig. 15 is a block diagram of the LOP unit 60 of
the arithmetic and register circuit 27 of Fig. 9; Fig. 16 is a flow chart
of the processing carried out by the command processing circuit 15 when an
20    HMMM and an LMMM command is selected; Fig. 17 is an illustration
showing movement of a display image in the case where a source display area
is illegally designated; Fig. 18 is an illustration showing movement of a
display image from a source display area located on an imaginary display
screen to a destination display area located on the actual screen; 25
Fig. 19 is an illustration showing movement of a display image with a
logical operation on the color codes; Fig. 20 is a block diagram of a
modified video display control system; Fig. 21 is a block diagram of the
command processing circuit 15a of the VDP 1a of the modified video display
control system of Fig. 20; 30    Fig. 22 is an illustration showing bit
data DIRX, DIRY, MXS, MXD and MXC stored in the argument register 32a of
the command processing circuit 15a of Fig. 21; Fig. 23-(a) is an
illustration showing movement of a display image composed of Nx X Ny
display elements from a source display area to a destination display area
which is effected when both of the bit data MXS and MXD are "0"; 35
Figs. 23-(b), 23-(c) and 23-(d) are illustrations similar to Fig. 23-(a)
but showing such movements of a display image effected when the bit data
MXS is "0" with the bit data MXD of "1", when the bit data MXS is "1" with
the bit data MXD of "0", and when both of the bit data MXS and MXD are "1",
respectively; and Fig. 24 is a block diagram of the VRAM 4 of the modified
video display control system which is designed 40    so that 512 display
elements can be displayed on each horizontal scanning line and that each
display element can be displayed in a selected one of 64 colors. Shown in
Fig. 3 is a video display control system showing a preferred embodiment of
the present invention. This video display control system comprises a video
display processor (hereinafter referred to as VDP) 1 which serves to
display still and animation images on a screen of a display unit 5 in
accordance 45 with image data stored in a VRAM (video RAM) 4 which is for
example a 128K byte memory. A variety of programs to be used by the CPU 2
and other necessary data are stored in a memory 3. The VDP 1 comprises an
image data processing circuit 10 which serves to read via an interface
circuit 11 still and animation image data from the VRAM 4 at a speed
corresponding to the scanning speed of a screen of the video display unit 5
and supplies the data read from the VRAM 4 to a color palette circuit 12.
50 The color palette circuit 12 in turn converts the data into analog R, G
and B (red, green and blue) signals and feeds them to the video display
unit 5. The image data processing circuit 10 also supplies the video 



display unit 5 with a synchronization signal SYNC necessary for the
scanning of the screen of the video display unit 5. The still and animation
image data are composed of color codes each representing a color of a
respective one of display elements (or display dots) on the screen, each of
the color codes comprising 55 two, four or eight bits as will be described
later. Thus, an image corresponding to the image data can be displayed on
the screen of the video display unit 5. The image data processing circuit
10 is also so constructed as to store image data, supplied from the CPU 2
via an interface circuit 13, into the VRAM 4 through the interface circuit
11. During an access to the VRAM 4, i.e., when writing data into the VRAM 4
or 5    EP 0158 314 B1 when reading data from the VRAM 4, the image data
processing circuit 10 supplies a signal S1 to a command processing circuit
15 to inform the command processing circuit 15 that the processing circuit
10 is accessing the VRAM 4. The command processing circuit 15 performs one
of a plurality of command processing operations, 5  which are previously
programmed therein, in response to a command data fed thereto from the CPU
2 via the interface circuit 13. The command processing circuit 15 is
prevented from an access to the VRAM 4 when the signal S1 is supplied
thereto from the image data processing circuit 10. A display operation of a
still image on the screen of the video display unit 5 will now be
described. To display a still image on the screen, the video display
control system shown in Fig. 3 operates in one of a io  plurality of
display modes which can be classified broadly into two groups of modes,
i.e., pattern display modes for displaying selected patterns each composed
of, for example, 8 X 8 display elements or 8 X 6 display elements on the
screen, and dot-map modes in which each of display elements (or dots) on
the screen can be displayed in a desired color independently from other
dots. The operation of this system in the pattern display modes is almost
the same as those of the conventional systems, and therefore the 15
operation of this system only in the dot-map modes will be described here.
The dot-map modes of this system includes four kinds of modes, namely, G
IV, G V, G VI and G VII modes, and the relation between memory locations of
the VRAM 4 storing data representative of a still image and display
position of the still image on the screen in each of the dot-map modes will
be described hereinafter. 20 (1) G IV mode In this G IV mode, a still image
is displayed on the screen with 256 X 192 elements (or dots) as shown in
Fig. 4-(a), and color codes equal in number and respectively corresponding
to all of the elements 25  constituting the screen are stored in a still
image data area 4a of the VRAM 4 as shown in Fig. 4-(b). Each of the color
codes in this display mode is composed of four bits and is stored in the
area 4a in an order shown in Fig. 4-(c), each memory location or address in
the still image data area 4a storing two consecutive color codes. More
specifically, the first memory location or address "0" of the VRAM 4 stores
a color code indicative of a color of a display element at the coordinates
(0, 0) of the screen and a color code indicative 30 of a color of a display
element at the coordinates (1, 0) of the screen. Similarly, address "1" of
the VRAM 4 stores color codes for display elements at the coordinates (2,
0) and (3, 0) of the screen. Each color code is thus composed of four bits,
so that each element on the screen in this display mode can be displayed in
a color selected from sixteen colors and that the still image data area 4a
occupies consecutive 24576 bytes in the VRAM 4. An area 4-c of the VRAM 4
is a memory area for storing a variety of data necessary for 35  display of
an animation image on the screen, and an area 4b is an additional memory
area and is not normally used. The additional memory area 4b is located in
the VRAM 4 in such a manner that the first address thereof comes next to
the last address of the still image data area 4a, and stores additional
color codes for displaying a still image. 40  (2) G V mode In this G V
mode, a still image is displayed on the screen with 512 X 192 elements (or
dots) as shown in Fig. 5-(a), and color codes equal in number and
corresponding to all of the elements constituting the screen are stored in
a still image data area 4a of the VRAM 4 in the same manner as in the G IV
mode. 45  Each of the color codes in this display mode is composed of two
bits and is stored in an order shown in Fig. 5-(c), each address in the
still image data area 4a storing four color codes. The still image data
area 4a occupies consecutive 24576 bytes of the VRAM 4 as in the G IV mode.
This is because the elements in the horizontal direction or the row
direction X in this G V mode are double as many as those in the G IV mode
but the number of bit of each color code in this display mode is half of
that in G IV mode. Each of the color 50  codes is thus composed of two
bits, so that each element on the screen in this display mode can be 



displayed in a color selected from four colors. An area 4b and an area 4c
of the VRAM 4 in this display mode are identical to those of the VRAM 4 in
G IV mode. (3) G VI mode 55 In this G VI mode, a still image is displayed
on the screen with 512 X 192 elements (or dots) as shown in Fig. 6-(a), and
each of color codes is composed of four bits as in the G IV mode. As a
result, the still image data area 4a in this display mode occupies, as
shown in Fig. 6-(b), consecutive 49152 bytes which 6    EP0158314B1 are
double as many as those in the G IV mode. The color codes in this display
mode are stored in the still image data area 4a in an order shown in Fig.
6-(c). (4) G VII mode 5 In this G VII mode, each of color codes is composed
of eight bits so that each element on the screen can be displayed in a
color selected from 256 colors. In this display mode, a still image is
displayed on the screen with 256 X 192 elements (or dots) as shown in Fig.
7-(a), and a still image data area 4a occupies consecutive 49152 bytes of
the VRAM 4 in the G VI mode. The color codes in this display mode are
stored 10 in the still image data area 4a in an order shown in Fig. 7-(c),
each address of the area 4a storing one color code. The command processing
circuit 15 will now be described more specifically. The command processing
circuit 15 is a circuit for decoding a variety of command data fed from the
CPU 2 and performing data processing in accordance with the results of the
decoding. Commands represented by the command data 15 are classified
broadly into two groups of commands, one of which includes high-speed move
commands for performing a transfer of data on a byte basis at a high speed,
and the other of which includes logical operation and move commands for
performing, in addition to a transfer of data on a color code basis, a
logical operation such as a transparency processing, AND, OR, NOT and
EXCLUSIVE OR on the data to be transferred to a selected address in the
VRAM 4 and data existing in the selected address and for 20 transferring
the logical operation result to the selected address in the VRAM 4. Each of
the command data is composed of eight bits. The upper four bits of the
command data selects one of the above-described commands, and the lower
four bits of the command data selects one of the logical operations only
when a logical operation and move command is selected by the upper four
bits of the command data. The command processing circuit 15 shown in Fig. 8
comprises a CPU bus (hereinafter referred to 25 "CBUS") 19 which is
connected to the CPU 2 through the interface circuit 13 (Fig. 3). The
command processing circuit 15 also comprises a command register 20 for
storing a command data fed from the CPU 2. The data contained in the upper
four bits of the command register 20, i.e., a command selection portion of
the command data, is decoded by a command decoder 21, and the decoded data
is fed to a microprogram ROM 22, a jump controller 23 and a high-speed move
detection circuit 24. The microprogram 30 ROM 22 stores in advance therein
a plurality of microprograms each corresponding to a respective one of the
commands. The output data of the command decoder 21 selects one of the
microprograms, and steps or instructions of the selected microprogram are
sequentially read from the microprogram ROM 22 in accordance with a count
output OT2 of a program counter 25 and are fed to an instruction decoder
26. The instruction decoder 26 decodes the instructions read from the ROM
22 in accordance with a count output 35 OT1 of the program counter 25, and
feeds the results of the decoding to an arithmetic and register circuit
(hereinafter referred to as "ARC") 27 as a group of control signals CONT.
The instruction decoder 26 also generates control signals JMP1, JMP2 and
VAS in accordance with the decode results. The count output OT1 is ternary,
while the count output OT2 is octdecimal, and the count output OT2 is
incremented by one each time the count output OT1 makes a round. Thus, the
instruction decoder 26 40 requires three steps of decoding for each of the
instructions read from the microprogram ROM 22. The program counter 25 has
a clock input terminal CK, a reset input terminal R, a data preset terminal
PS and a count interruption terminal C. A VRAM access controller 28
controls an access to the VRAM 4 in the following manner. Assuming that the
ROM 22 outputs an instruction which requires an access to the VRAM 4, the
instruction decoder 26 feeds the signal VAS to the VRAM access controller
28. In response to the 45 signal VAS, the VRAM access controller 28
determines whether the signal S1 is active, i.e., whether the image data
processing circuit 10 is performing an access to the VRAM 4. And if it is
determined that the signal S1 is active, the VRAM access controller 28
supplies a signal S3 to the count interruption terminal C of the program
counter 25 to interrupt the count operation thereof. As a result, the
instruction decoder 26 is 



prevented from entering into the decoding operation of the instruction fed
from the ROM 22, and is thus so brought into a wait state. On the other
hand, if it is determined that the signal S1 is not active, the VRAM access
controller 28 does not output the signal S3. Consequently, the instruction
decoder 26 enters into the decoding operation of the instruction, so that
an access to the VRAM 4 is effected. Thus, the VRAM access controller 28
interrupts the operation of the command processing circuit 15 to give
priority to the image data processing circuit 10 when the image data
processing circuit 10 and the command processing circuit 15 55 attempt an
access to the VRAM 4 simultaneously. A jump controller 23 provided in the
command processing circuit 15 responds to each of jump instructions in the
microprogram under processing, and determines an address to which a jump
operation is to be performed (hereinafter referred to as "jump-to address")
in accordance with states of flip-flops FF1 7    EP0 158 314 B1 and FF2
provided therein. The flip-flop FF1 is brought into a set state when one of
detection signals (-),(O), (256) and (512) is applied to the jump
controller 23 together with the signal JMP1, while the flip-flop FF2 is
brought into a set state when one of the detection signals (-> and (0) is
applied to the jump controller 23 together with the signal JMP2. The
detection signals <-), (0), (256) and (512) will be more fully described 5
later. The jump controller 23 thus produces data indicative of a jump-to
address in accordance with states of the flip-flops FF1 and FF2, value of
the count output data OT2 and the output signals of the command decoder 21,
and then outputs the produced jump-to address data to the data preset
terminal PS of the program counter 25. The program counter 25 then outputs
the preset address data as the count output OT2, so that the sequence of
execution of the instructions in the microprogram under processing is 10
changed to an instruction in the jump-to address indicated by the count
output OT2. A high-speed move detection circuit 24 determines whether the
command indicated by the command data in the command register 20 belongs to
the high-speed move commands, and if it is determined that the command is
one of the high-speed move commands, the high-speed move detection circuit
24 outputs a signal S2 to the image data processing circuit 10. The image
data processing circuit 10 is inhibited from 15 processing the animation
image data during the time when the signal S2 is being supplied thereto.
The reason for this is that, in the case of the high-speed move commands,
the command processing circuit 15 has to perform an access to the VRAM 4
also using time slots assigned to the processing of the animation image
data in addition to those assigned to the processing of the still image
data. A logical operation decoder (hereinafter referred to as "LOP
decoder") 30 decodes the data in the lower 20 four bits of the command
register 20, i.e., the data for selection of one of the logical operations,
and supplies the decoded result LOPS to an LOP unit 60 (Fig. 9) in the ARC
27. The LOP unit 60 performs a logical operation selected by the decoded
result LOPS supplied from the LOP decoder 30. A mode register 31 stores a
mode selection data supplied from the CPU 2 and indicating one of the G IV
to G VII modes, and supplies the stored mode selection data MOD to the ARC
27. An argument register 25 32 is comprised of an eight-bit register, as
shown in Fig. 10, and stores an argument data supplied from the CPU 2. The
argument data includes a pair of bit data DIRX and DIRY for determining the
directions in which an address of the VRAM during transferring of the color
codes is advanced with respect to the column and row directions on the
screen. Outputs of this argument register 32 are supplied to the ARC 27 as
data ARD. A flag register 33 stores flags which serves to inform the CPU 2
of the status of this command processing 30 circuit 15. States of the flags
in the flag register 33 are controlled by a flag control circuit 34 and are
outputted onto the CBUS 19. The construction of the ARC 27 will now be more
fully described. As shown in Fig. 9, the ARC 27 comprises the LOP unit 60,
a register section 40, an address shift register 52 for shifting an address
data, an addition and subtraction circuit 53 for performing addition and
subtraction of data, a data shift register 54 35 for shifting a color code
data, and an calculation-result determination circuit 55 for determining
whether the results of a calculation performed by the addition and
subtraction circuit 53 is a negative value, "O", "256" or "512". The
calculation-result determination 55 outputs the detection signal (-) when
the calculation result obtained by the addition and subtraction circuit 53
is negative, the detection signal (0) when the calculation- result is "O",
the detection signal (256) when the calculation-result is "256", and the
detection signal (512) 40  when the calculation-result is "512". The
detection signals (-), (0), (256) and (512) are supplied to the jump
controller 23. The ARC 27 further comprises the CBUS 19, an internal bus
(hereinafter referred to IBUS 57, a data bus 58 connected to the VRAM 4
(hereinafter referred to as "VDBUS"), and an address bus 59 connected to
the VRAM 4 (hereinafter referred to "VABUS"). The register section 40
comprises SX and SY registers 41 and 42 for respectively storing column and
row addresses (x and y coordinates) of a display 



45 element whose color code is to be read from the VRAM 4. Similarly, DX
and DY registers 43 and 44 in the ARC 27 store column and row addresses (x
and y coordinates) of a display element whose color code is to be written
into the VRAM 4. An NX register 45 in the register section 40 stores the
number of those of a row of display elements disposed within a selected
display area on the screen. Similarly, an NY register 46 in the register
section 40 stores the number of those of a column of display elements
disposed within the 50  selected display area. SXA register 47, DXA
register 48 and NXA register 49 are auxiliary registers of the SX register
41, DX register 43 and NX register 45, respectively. An LOR register 50 in
register section 40 temporarily stores a color code data to be subjected to
a logical operation. Each of the registers 41 to 50 has a load control
terminal for controlling loading of an input data thereinto and an output
control terminal for controlling output of data. These load and output
control terminals are supplied with the control signals 56 CONT. When it is
required to transfer data in the SX register 41 to the SXA register 47, a
specific one of the control signals CONT is supplied to the output control
terminal of the SX register 41 to output data therefrom, and at the same
time another signal among the control signals CONT is supplied to the load
control terminal of the SXA register 47 to load the output data of the SX
register 41 thereinto. Thus, the data 8    EP 0 158 314 B1 in the SX
register 41 is transferred to the SXA register 47 through the IBUS 57. The
operation of this video display control system will now be described. The
command processing circuit 15 is so constructed as to perform processing of
a command selected from twelve kinds of commands which include the
aforesaid high-speed move commands and the logical operation and move 5
commands. And hereinafter, the command processing operations of a logical
move from memory to memory command (LMMM command), which is one of the
logical operation and move commands, and a high speed move from memory to
memory command (HMMM command), which is one of the high-speed move
commands, will be described. These commands are to move, as shown in Fig.
11, an image displayed in a display area S (source display area) of the
screen to another display area D (destination 10 display area) of the same
screen. As described before, color codes representative of colors of
display elements on the screen are stored in the consecutive memory
locations of the VRAM 4 which begins from the address "0". And therefore,
the movement of the image from the source display area S to the destination
display area D can be achieved by transferring color codes in memory
locations of the VRAM 4 corresponding to the display area S to memory
locations of the VRAM 4 corresponding to the display area 15 D. After the
completion of the transfer of the color codes, the image data processing
circuit 10 performs a display operation for the display area D in
accordance with the transferred color codes. The LMMM command differs from
the HMMM command in the following respects: (i) A transfer of color codes
is made on a display element basis or a dot basis in the case of the LMMM
command, while a transfer of color codes is made on a byte basis in the
case of the HMMM command. 20   (ii) A logical operation processing of color
codes can be performed in the case of the LMMM command, while there is
provided no such processing in the case of the HMMM command. (iii) The
processing effected by the image data processing circuit 10 has a higher
priority than that effected by the command processing circuit 15 in the
case of the LMMM command, whereas the display processing of an animation
image by the image data processing circuit 10 is interrupted when the 25
command processing circuit 15 requires any processing of the HMMM command.
The processing of each of the LMMM and HMMM commands will now be described.
LMMM command 30    In the case where an LMMM command is executed to
implement the movement of the image shown in Fig. 11, the VDP 1 first reads
a color code corresponding to the display element P1 from the VRAM 4 and
then reads a color code corresponding to the display element Q1 from the
VRAM 4. The VDP 1 succeedingly carries out a transparency processing or a
logical operation on these read color codes and then writes the results
into a memory location of the VRAM 4 which corresponds to the display
element Q1. 35 And thereafter, a similar operation is repeatedly carried
out with respect to each of the pairs of display elements P2 and Q2,
display elements P3 and Q3, display elements P4 and Q4,. HMMM command 40
It is assumed that the mode of operation of the VDP 1 is set to the G IV
mode and that color codes corresponding to the elements P1 and P2 are
stored in the address "85" of the VRAM 4 with color codes corresponding to
the display elements P3 and P4, display elements P5 and P6, ... being
stored in the addresses "85", "86", ..., respectively, as shown in Fig. 12.
It is also assumed that color codes corresponding to the elements Q1 and Q2
are stored in the address "215" of the VRAM 4 with color codes 



45 corresponding to the display elements Q3 and Q4, display elements Q5 and
Q6, ... being stored in the addresses "216", "217", ..., respectively. In
this case, the VDP 1 first reads the color codes in the address "85" of the
VRAM 4 and then write the read color codes into the address "215". Then,
the VDP 1 reads the color codes in the address "86" and writes them into
the address "216", and thereafter a similar operation is repeated. so
Data processing to be performed in the processing of a command will now be
described. (1) Transparency processing When color codes corresponding to
the source display area S include color codes representative of 55
transparency, the VDP 1 performs this transparency processing by leaving
the colors of display elements in the destination display area D, which
correspond to those represented by the transparency color codes in the
display area S, as they are. The CPU 2 informs the VDP 1 through the lower
four bits of the command data whether the transparency processing is
necessary. 9    EP 0 158 314 B1 (2) Logical operation processing This
processing is to effect a logical operation on each bit of color codes
corresponding to the source display area S and a respective one of bits of
color codes corresponding to the display area D. In this 5  system, any one
of AND, OR, EXOR (exclusive OR) and NOT can be selected as the logical
operation. The CPU 2 determines whether a logical operation should be
effected and which one of the logical operations should be selected through
the lower four bits of the command data. Table 1 shows all of the logical
operations provided in this system. In Table 1, SC represents each source
color code (color code representative of a color of each of display
elements in a source display area 10 S), DC each destination color code,
and D a destination area D. The LOP unit 60 shown in Fig. 9 performs one of
the logical operations listed in Table 1 in accordance with the output
signal LOPS of the LOP decoder 30 (Fig. 8) and outputs the results of the
operation onto the IBUS 57. 15
TABLE Lower four bits of command data  command    processing 0000
IMP       SC- D 20                              0001                 AND
SC * DC -D 0010                OR        SC + DC-D 0011                EOR
SC + DC-D 25                              0100                 NOT
SC-D 1000                TIMP      SC = 0; DC -D SC # 0; IMP 1001
TAND      SC = 0; DC- D 30
SC #0; AND 1010                TOR       SC   0; DC- D SC #0; OR 1011
TEOR      SC =0; DC- D 35
SC  0; EOR 1100                TNOT      SC =0; DC- D SC # 0; NOT 40 (3)
Address formation When it is desired to perform such a movement of display
image as shown in Fig. 11, the CPU 2 outputs to the command processing
circuit 15 x and y coordinates [err] of the display element P1, x and 45 y
coordinates [err] of the display element Q1, the number of display elements
[err] of a row of display elements within each of the display areas S and
D, and the number of display elements [err] of a column of display elements
within each of the display areas S and D. The command processing circuit 15
forms from these data an address data representative of a memory location
to be accessed in the following manner: so (3)-1 G IV mode As is apparent
from Figs. 4-(a) and 4-(c), an address (AD) of the VRAM 4 in which a color
code corresponding to the display element P at the coordinates (x, y) of
the screen is stored can be calculated by the following equation: 55 



AD = (256*y + x)/2   (1) Incidentally, the result of a multiplication of
binary data by 256 can be obtained by shifting the binary data 10    EP
0158 314 B1 by eight bits upwardly. Also, the result of a division of
binary data by two can be obtained by shifting the binary data by one bit
downwardly. From this, it is appreciated that the calculation of the
equation (1) can be achieved by shifting binary data representative of the
y coordinate by eight bits upwardly, subsequently adding binary data
representative of the x coordinate to the shift result, and subsequently
shifting the result 5  of this addition by one bit downwardly. (3)-2 G V
mode As seen from Figs. 5-(a) and 5-(c), an address (AD) of the VRAM 4, in
which a color code io corresponding to the display element P at the
coordinates (x, y) of the screen is stored, can be calculated by the
following equation: AD = [err] 15 The calculation of this equation (2) can
be achieved by shifting binary data representative of the y coordinate by
nine bits upwardly, subsequently adding binary data representative of the x
coordinate to the shift result, and subsequently shifting the result of
this addition by two bits downwardly. (3)-3 G VI mode 20     As seen from
Figs. 6-(a) and 6-(c), an address (AD) of the VRAM 4, in which a color code
corresponding to the display element P at the coordinates (x, y) of the
screen is stored, can be calculated by the following equation: 25 AD =
[err] The calculation of this equation (3) can be achieved by shifting
binary data representative of the y coordinate by nine bits upwardly,
subsequently adding binary data representative of the x coordinate to the
shift result, and subsequently shifting the result of this addition by one
bit downwardly. 30 (3)-4 G VII mode As seen from Figs. 7-(a) and 7-(c), an
address (AD) of the VRAM 4, in which a color code corresponding to the
display element P at the coordinates (x, y) of the screen is stored, can be
calculated 35 by the following equation: AD = [err] The calculation of this
equation (4) can be achieved by shifting binary data representative of the
y 40 coordinate by eight bits upwardly, and subsequently adding binary data
representative of the x coordinate to the shift result. The above address
formation is carried out by the address shift register 52 shown in Fig. 9.
The address shift register 52 first detects the current display mode and
then performs a shift operation in a manner described above in accordance
with the detection results. 45 (4) Data shifting This data shifting
processing is performed only when an LMMM command is selected. For example,
the data shift processing in the G V mode (Fig. 5) will now be described.
50    It is assumed that the same movement of color codes as that shown in
Fig. 11 is now requested. It is also assumed that a color code
corresponding to the display element P1 (hereinafter referred to as "color
code (P1)") is stored, as shown in Fig. 13, in the third and fourth bits of
an address ADS of the VRAM 4 and that a color code corresponding to the
display element Q1 (hereinafter referred to as "color code (01)") is stored
in the fifth and sixth bits of an address ADD of the VRAM 4. When it is
required to transfer the color 55 code (P1) to the bit position of the
address ADD in which the color code (Q1) is stored, both of the bit
positions of the color codes (P1) and (Q1) in the corresponding bytes must
coincide with each other. Also when it is required to effect a logical
operation on the above two color codes (P1) and (Q1) and to store the
result of the operation into the bit position of the address ADD in which
the color code (Q1) is stored, both 11    EP0 158 314 B1 of the bit
positions of the color codes (P1) and (Q1) must coincide with each other.
And therefore, the color 



code (P1) should be shifted by two bits upwardly so that the bit position
thereof coincides with that of the color code (Q1). The above shift
operation is carried out in the following manner: Each of the bit positions
of the color codes (P1) and (Q1) in the corresponding bytes can be
determined 5  from the remainder of the division represented by the
equation (2) which is effected in the aforesaid address formation
processing. The division is effected by shifting the data (512 * y + x) by
two bits downwardly, and therefore, the remainder is the lowermost two bits
of the data (512 * y + x), i.e., the lowermost two bits of the x
coordinate, which are shifted out when the shift operation is carried out.
When the remainder, which is shown at AMA in Fig. 13, represents "0", a
color code representative of a color of 10 the current display element is
stored in the uppermost two bits of an address of the VRAM 4. When the
remainder represents "1", a color code to be processed is located in the
fifth and sixth bits of an address of the VRAM 4. Similarly, when the
remainder represents "2" and "3", color codes to be processed are located
in the third and fourth bits of an address and in the first and second bits
of an address, respectively. And therefore, when it is required to transfer
the color code (P1) to the bit position of the address ADD in 15 which the
color code (Q1) is stored, the color code (P1) is first shifted upwardly by
the number of bits which is obtained by multiplying the remainder of the
division, effected in the address formation processing with respect to the
display element P1, by two. In the case of the color code (P1), the number
of bits by which the shift operation is effected is four, since the
remainder of the division is two. And therefore, the color code (P1) is
shifted upwardly from the third and fourth bits to the uppermost two bits,
as shown in Fig. 13. 20 The thus shifted color code (P1) is then shifted
downwardly by the number of bits which is obtained by multiplying the
remainder of the division, effected in the address formation processing
with respect to the display element Q1, by two. In the case of the color
code (Q1), the number of bits by which the shift operation is effected is
two, since the remainder of the division is one. And therefore, the shifted
color code (P1) is again shifted downwardly from the uppermost two bits to
the fifth and sixth bits, as shown in Fig. 13. 25 The data shifting
processing in the G IV and G VI modes differs from the above data shifting
processing only in that remainder of the division effected in the address
formation is composed of one bit. In the case of the G VII mode, each
address of the VRAM 4 stores only one color code, so that any data shifting
processing is not required. The above-described data shifting processing is
carried out by the data shift register 54 shown in Fig. 9. 30 More
specifically, the data shift register 54 performs upward and downward shift
operations of a color code data read from the VRAM 4 in accordance with the
mode data MOD outputted from the mode register 31, the lowermost two bits
(or the LSB) of data representative of x coordinate of a display element in
the source display area S, and the lowermost two bits (or the LSB) of data
representative of x coordinate of a display element in the destination
display area D. 35 (5) Color code selection processing This processing is
performed only when an LMMM command is executed. When it is required to
transfer the color code (P1) shown in Fig. 13 to the bit position of the
address ADD in which the color code 40  (Q1) is stored, color code data in
the address ADS is first read out and is then subjected to the above-
mentioned data shifting processing. Then, color code data in the address
ADD is read out. The color code (Q1) contained in the color code data read
from the address ADD is replaced by the color code (P1) to form a new color
code data, and then the new color code data thus obtained is written into
the address ADD. As seen from Fig. 13, the first through fourth, seventh
and eighth bits of the color code data read from the 45 address ADD and the
third and fourth bits of the color code read from the address ADS must be
selected to form the new color code data to be written into the address
ADD. This color code selection processing is performed by the LOP unit 60
shown in Fig. 9. More specifically, the LOP unit 60 performs the above-
described color code selection processing in accordance with the mode data
MOD outputted from the mode register 31, the lowermost two bits (or the
LSB) of data representative of x coordinate of a display element 50 in the
source display area S, and the lowermost two bits (or the LSB) of data
representative of x coordinate of a display element in the destination
display area D. The results of the color code selection processing is
outputted onto the IBUS 57. (6) Processing based on the argument data ARD
55 Color codes are sequentially read from and written into each address of
the corresponding areas of the VRAM 4 in an order determined by this
processing. In the case of the LMMM command, one of four kinds of orders,
each of which is described below, is selected. 12    



EP0 158 314 B1 When the first one of the four orders is selected, as shown
in Fig. 14-(a), color codes of display elements on the uppermost row in a
source display area S are first sequentially read rightwardly and
transferred to the corresponding positions in a destination display area D.
And when all of the color codes of the display elements on the uppermost
row of the source display area S have been transferred, color codes 5  of
display elements on the lower adjacent row of the source display area S are
sequentially read rightwardly and transferred to the corresponding
positions in the destination display area D. And thereafter, transfer of
the rest of the color codes are carried out in the same manner. When the
second one of the four orders is selected, as shown in Fig. 14-(b), color
codes of display elements on the lowermost row in a source display area S
are first sequentially read rightwardly and 10 transferred to the
corresponding positions in a destination display area D. And when all of
the color codes of the display elements on the lowermost row have been
transferred, color codes of display elements on the upper adjacent row of
the source display area S are sequentially read rightwardly and transferred
to the corresponding positions in the destination display area D. And
thereafter, transfer of the rest of the color codes are carried out in the
same manner. 15     When the third one of the four orders is selected, as
shown in Fig. 14-(c), color codes of display elements on the uppermost row
in a source display area S are first sequentially read leftwardly and
transferred to the corresponding positions in a destination display area D.
And when all of the color codes of the display elements on the uppermost
row have been transferred, color codes of display elements on the lower
adjacent row of the source display area S are sequentially read leftwardly
and transferred to the 20 corresponding positions in the destination
display area D. And thereafter, transfer of the rest of the color codes are
carried out in the same manner. When the fourth one of the four orders is
selected, as shown in Fig. 14-(d), color codes of display elements on the
lowermost row in a source display area S are first sequentially read
leftwardly and transferred to the corresponding positions in a destination
display area. And when all of the color codes of 25 the display elements on
the lowermost row have been transferred, color codes of display elements on
the upper adjacent row of the source display area S are sequentially read
leftwardly and transferred to the corresponding positions in the
destination display area D. And thereafter, transfer of the rest of the
color codes are carried out in the same manner. One of the above four
orders is selected in accordance with the bit data DIRX and DIRY stored in
the 30 argument register 32 (Fig. 8). When the data DIRX and DIRY supplied
from the CPU 2 to the argument register 32 are "0" and "0", respectively,
the order shown in Fig. 1 4-(a) is selected. Similarly, when the data DIRX
and DIRY are "0" and "1" the order shown in Fig. 14-(b) is selected, when
"1" and "0" the order shown in Fig. 14-(c), and when "1" and "1" the order
shown in Fig. 14-(d). The aforesaid transparency processing, logical
operation, and color code selection processing are 35 carried out by the
LOP unit 60. The construction of this LOP unit 60 will now be more fully
described with reference to Fig. 15. The LOP unit 60 has input terminals
61-0 to 61-7 to which the first to eighth bits SD0 to SD7 of a byte of
source data is supplied, the source data being read from an address in a
memory area of the VRAM 4 corresponding to a source display area and
including a color code to be processed or to be transferred to an address
in another memory area of the VRAM 4 corresponding to a destination display
40 area. The LOP unit 60 also has input terminals 62-0 to 62-7 to which the
first to eighth bits OD0 to OD7 of a byte of destination data is supplied,
the destination data being read from an address in a memory area of the
VRAM 4 corresponding to a destination display area and including a color
code to be processed. The input terminals 61-0 to 61-7 are connected to the
IBUS 57 through buffer gates (not shown). Also, the input terminals 62-0 to
62-7 are connected to the VDBUS 58 through buffer gates (not shown). The
input 45 terminals 61-0 and 62-0 are connected to a logical operation
circuit 63-0 which comprises an AND gate 64 for effecting an AND operation
on the bits SDO and DDO, an OR gate 65 for effecting an OR operation on the
bits SDO and DDO, an exclusive OR gate 66 for effecting an exclusive OR
operation on the bits SDO and DD0, an inverter 67 for inverting the bit
SDO, and a selector 68. The selector 68 is supplied at data input terminals
thereof with the bit SDO, an output signal of the AND gate 64, an output
signal of the OR gate 65, 50 an output signal of the exclusive OR gate 66
and an output signal of the inverter 67. And the selector 68 selects one of
the inputted five signals in accordance with signals LOPS1 to LOPS5 applied
thereto. The signals LOPS1 to LOPS5 are the first to fifth ones of the
signals LOPS outputted from the LOP decoder 30. The signal LOPS1 is
rendered "1" when the lower four bits of the command data represent the IMP
or TIMP command shown in Table 1, and in response to this signal LOPS1 the
selector 68 selects the bit SDO 55 and outputs it from an output terminal
thereof. The signal LOPS2 is rendered "1"  when the lower four bits of the
command data represent the AND or TAND command, and in response to this
signal LOPS2 the selector 68 selects the output signal of the AND gate 64
and outputs it from the output terminal thereof. The signal LOPS3 is
rendered "1" when the lower four bits of the command data represent the OR
or TOR 



13    EP 0 168 314 B1 command, and in response to this signal LOPS3 the
selector 68 selects the output signal of the OR gate 65 and outputs it from
the output terminal thereof. The signal LOPS4 is rendered "1"  when the
lower four bits of the command data represent the EOR or TEOR command, and
in response to this signal LOPS4 the selector 68 selects the output signal
of the exclusive OR gate 66 and outputs it from the output terminal 5
thereof. The signal LOPS5 is rendered "1"  when the lower four bits of the
command data represent the NOT or TNOT command, and in response to this
signal LOPS5 the selector 68 selects the output signal of the inverter 67
and outputs it from the output terminal thereof. The input terminals SD1
and DD1, SD1 and DD1, ..., and SD7 and DD7 are connected to logical
operation circuit 63-1, 63-2, ..., and 63-7, respectively. Each of the
logical operation circuit 63-1 to 63-7 has the same construction as that of
the logical operation io  circuit 63-0. Output signals of the logical
operation circuit 63-0, 63-1, ... and 63-7 are supplied respectively to
input terminals la-0, la-1, ... and la-7 of a selector 70. The input
terminals 61-0, 61-1, ... and 61-7 are also connected respectively to input
terminals I-0, 1-1, and 1-7 of a gate circuit 69. This gate circuit 69 is
provided for selecting a color code to be processed from the source data in
accordance with the mode selection data MOD and the remainder AMA of the
division 15 effected in the address formation processing. More
specifically, the gate circuit 69 outputs the bits SDO, SD1, ... and SD7 of
the source data from its output terminals Q-0, Q-1, ... and Q-7,
respectively, when the mode selection data applied thereto represents the G
VII mode. In the case of the G IV or G VI mode, the gate circuit 69 selects
one of the upper half and the lower half of the source data in accordance
with the remainder AMA (one-bit data in this case) and outputs the selected
half of the source data (the lower four 20 bits SDO to SD3 or the upper
four bits SD4 to SD7) from the corresponding output terminals thereof. In
the G V mode, the gate circuit 69 selects one of the pairs of bits SDO and
SD1, SD2 and SD3, SD4 and SD5, and SD6 and SD7 in accordance with the
remainder AMA (two-bit data in this case), and outputs the selected pair of
bits from the corresponding output terminals thereof. The output signals of
the gate circuit 69 are supplied to the input terminals of an OR gate 71.
The OR 25 gate 71 is also supplied with an output signal of an inverter 72
to which the sixth signal LOPS6 of the signals LOPS is applied. The signal
LOPS6 becomes "1" when the lower four bits of the command data represent
any one of the TIMP, TAND, TOR, TEOR and TNOT command, i.e., when a
transparency processing is requested. The OR gate 71 outputs a signal TS of
"0" when the input signals thereof are all "0". In other words, the signal
TS is rendered "0" when the color code to be processed is "0" (color code
30 representative of transparency) and when the transparency processing is
requested. This signal TS is supplied to the selector 70. The selector 70
selects, in accordance with the signal TS, the remainder AMA and the mode
selection data MOD, one of two groups of input signals applied respectively
to input terminals la-0 through la-7 and Ib-O through Ib-7 thereof, and
outputs the selected group of signals from its output terminals Q-0 through
Q- 35 7. More specifically, the selector 70 outputs the signals applied to
the input terminals lb-0 through lb-7 thereof (the bits DDO through DD7 of
the destination data) from the output terminal Q-0 through Q-7,
irrespective of the remainder AMA and the mode selection data MOD, when the
signal TS is "0". On the other hand, in the case where the signal TS is
"1", the selector 70 effects a selection operation in accordance with the
remainder AMA and the mode selection data MOD in the following manner: 40
When the mode selection data MOD represents the G VII mode, the selector 70
outputs the signals applied to the input terminals la-0 through la-7 from
the output terminals Q-0 through Q-7. When the mode selection data
represents the G IV or G VI mode and when the remainder AMA (one-bit data
in this case) is "1", the selector 70 outputs the signals applied to the
input terminals la-0 through la-3 from the output terminals Q-0 through Q-3
and also outputs the signals applied to the input terminals Ib-4 through
Ib-7 from 45 the output terminals Q-4 through Q-7. When the mode selection
data represents the G IV or G VI mode and when the remainder AMA is "0",
the selector 70 outputs the signals applied to the input terminals Ib-0
through Ib-3 from the output terminals Q-0 through Q-3 and also outputs the
signals applied to the input terminals la-4 through la-7 from the output
terminals Q-4 through Q-7. In the case of the G V mode, the selector 70
outputs the signals applied to the input terminals lb-0 through Ib-5, la-6
and la-7 when the 50 remainder AMA (two-bit data in this case) is "0", "O",
outputs the signals applied to the input terminals Ib-0 through Ib-3, la-4,
la-5, Ib-6 and Ib-7 when the remainder AMA is "0, 1 ", outputs the signals
applied to the input terminals lb-0, lb-1, la-2, la-3, lb-4 through lb-7
when the remainder AMA is "1, 0", and outputs the signals applied to the
input terminals la-0, la-1 and lb-2 through lb-7 when the remainder AMA is
"1, 1". Bits OUTO through OUT7 of the eight-bit data derived respectively
from the output terminals Q-0 



55 through Q-7 are outputted onto the IBUS 57 via output terminals 73-0
through 73-7 of this LOP unit 60 and buffer gates (not shown). The
operation of this video display control system when an LMMM and an HMMM
command is executed will now be described with reference to a flow chart
shown in Fig. 15. 14    EP 0 158 314 B1 LMMM-command First, the operation
of the video display control system when an LMMM command is executed for
effecting the transfer of color codes shown in Fig. 11 in the G IV mode
will be described with reference to a 5  flow chart shown in Fig. 16. It is
here assumed that the data DIRX and DIRY to be stored in the argument
register 32 are "0" and "0". At block CP1, the CPU 2 stores a pair of data
representative of the x-coordinate [err] and y-coordinate [err] of the
display element P1 (hereinafter referred to data [err] and (Ya)) into the
SX and SY registers 41 and 42, respectively. The CPU 2 also stores data
representative of the x-coordinate [err] and y-coordinate Yb of the 10
display element Q1 (hereinafter referred to data [err] into the DX and DY
registers 43 and 44, respectively. The CPU 2 further stores data
representative of the number of display elements [err] on a row of display
elements within each of the source and destination display areas S and D
(hereinafter referred to as data [err] into the NX and NY registers 45 and
46, respectively. Then, the CPU 2 stores the bit data DIRX and DIRY into
the argument register 32 and also stores a command data corresponding to
the 15 LMMM command into the command register 20. Incidentally, data
representative of the G IV mode has previously been stored in the mode
register 31. When outputting the command data, the CPU 2 also outputs a
write strobe signal W which is supplied to a load terminal of the command
register 20, the flag control circuit 34 and the program counter 25. In
response to the write strobe signal W, the flag control circuit 34 sets a
CE flag in the flag register 33 to inform the CPU 4 that the VDP 1 is now
processing a 20 command. The write strobe signal W also clears the contents
of the program counter 25. And thereafter, the program counter 25 counts a
clock pulse to produce the count outputs OT1 and OT2. As a result,
instructions of the microprogram of the LMMM command is sequentially read
out from the ROM 22 in accordance with the count output OT2 and fed to the
instruction decoder 26. The instruction decoder 26 decodes each of the
instructions and outputs the control signals CONT, VAS, JMP1 and JMP2 in 25
accordance with the results of the decoding. And the processing of the LMMM
command is effected in accordance with these control signals in the
following manner: At block SP1 of Fig. 16, the command processing circuit
15 transfers the contents of the SX, DX and NX registers 41, 43 and 45 to
the SXA, DXA and NXA registers 47, 48 and 49, respectively. At block SP2,
the instruction decoder 26 shown in Fig. 8 outputs the signal VAS to the
VRAM access controller 28. In 30 response to the signal VAS, the VRAM
access controller 28 determines whether the signal S1 is active. In the
case where the signal S1 is outputted from the image data processing
circuit 10 , i.e., when the image data processing circuit 10 is accessing
the VRAM 4, the VRAM access controller 28 outputs the signal S3 to halt the
count operation of the program counter 25. As a result, the decoding of the
instructions by the instruction decoder 26 is stopped whereby the
processing of this command is also stopped. On the other 35 hand, in the
case where the signal S1 is not active or when the signal S1 is rendered
inactive, the program counter 25 continues or begins the count operation to
proceed with the processing of the LMMM command. And the processing
proceeds to block SP2. At this block SP2, the command processing circuit 15
outputs the contents of the SXA and SY registers 47 and 42 (the data [err]
to the address shift register 52. The address shift register 52 forms from
the data [err]an address data indicative of an address of 40 the VRAM 4
corresponding to the display element P1 in the aforesaid manner and outputs
the address data onto the VABUS 59. This address data is then supplied to
the VRAM 4 via the interface circuit 11 (Fig. 3) whereupon color code data
including a color code corresponding to the display element P1 is read from
the VRAM 4 and outputted onto the VDBUS 58. And at the next block SP3, the
read color code data on the VDBUS 58 is stored into the LOR register 50. At
block SP4, the color code data in the LOR register 50 is 45 supplied to the
data shift register 54 to adjust the bit position of the color code
corresponding to the display element P1 in the above-described manner, and
the thus shifted color code data is again stored into the LOR register 50.
At block SP5, the instruction decoder 26 outputs the signal VAS to
determine whether the command processing circuit 15 may access the VRAM 4
at this time. And if it is determined that the command 50 processing
circuit 15 may access the VRAM 4, the command processing circuit 15 outputs
the contents of the DXA and DY registers 48 and 44, i.e., the data [err],
through the address shift register 52 onto 



the VABUS 59. As a result, color code data including a color code
corresponding to the display element Q1 is read from the VRAM 4 and
outputted onto the VDBUS 58. At the next block SP6, the color code data on
the VDBUS 58 and the color code data in the LOR register 50 are supplied to
the LOP unit 60, and the 55 output of this LOP unit 60 is stored into the
LOR register 50. In this case, a color code selection processing, a
transparency processing (if necessary) and a logical operation are effected
on the color code correspond- ing to the display dot P1 and the color code
corresponding to the display element Q1 to form a new color code in the
aforesaid manner. At block SP7, the instruction decoder 26 outputs the
signal VAS to determine 15    EP 0 158 314 B1 whether the command
processing circuit 15 may access the VRAM 4 at this time. And if it is
determined that the command processing circuit 15 may access the VRAM 4,
the command processing circuit 15 outputs the contents of the DXA and DY
registers 48 and 44, i.e., the data [err], onto the VABUS 59. As a result,
the color code data stored in the LOR register 50 and including the new
color code is stored in 5  the address of the VRAM 4 which corresponds to
the display element Q1. At block SP8, "1" is subtracted from the contents
of the NXA register 49 (the number of display elements on a row of display
elements within the display area). More specifically, data in the NXA
register 49 is outputted to the addition and subtraction circuit 44 wherein
"1" is subtracted from the data, and the result of this subtraction is
stored into the NXA register 49. The result of the above subtraction is
also 10 supplied to the calculation-result determination circuit 55. At the
next block SP9, the instruction decoder 26 outputs the signal JMP1, and in
response to this signal JMP1, the jump controller 23 determines whether the
detection signal (0) is being outputted from the calculation-result
determination circuit 55. If the above determination is "YES", the jump
controller 23 sets the flip-flop FF1 at block SP10. The determination of
"YES" at this block SP9 indicates that all of the color codes of the
current row of the display area have 15  been transferred. On the other
hand, if the determination result at the block SP9 is "NO", the processing
proceeds to block SP11. At the block SP11, "1" is added to the contents of
the SXA register 47 by the addition and subtraction circuit 53, and the
result of this addition is stored into the SXA register 47 and is supplied
to the calculation-result determination circuit 55. As a result, the
contents of the SXA register 47 now represent the x coordinate of the
display element P2. Incidentally, if the bit data DIRX is "1", "1" is 20
subtracted from the contents of the SXA register 47 at the block SP11. The
determination of whether the addition or the subtraction should be selected
at the block SP11 is made by the addition and subtraction circuit 53 in
accordance with the bit data DIRX in the argument register 32. At the next
block SP12, the instruction decoder 26 again outputs the signal JMP1, and
in response to this signal JMP1, the jump controller 23 determines whether
the detection signal (256) is being outputted from the calculation-result
25 determination circuit 55. If the above determination is "YES", the jump
controller 23 sets the flip-flop FF1 at block SP13. On the other hand, if
the determination result at the block SP12 is "NO", the processing proceeds
to block SP14. The processing at the block SP12 is performed for the reason
described below. When an excessively large number is stored in the NX
register 45 by mistake, color codes corresponding to display elements 30
outside the actual display area of the screen can be designated, as shown
in Fig. 17. If transfer of these color codes is made, color codes other
than those under processing can be destroyed. And therefore, in the G IV
mode, if the contents of the SXA register 47 become equal to "256", the
flip-flop FF1 is set to terminate the transfer of color codes corresponding
to the display elements on the current row in the display area. Similarly,
in the G V mode, the flip-flop FF1 is set when the contents of the SXA
register 47 35 become equal to "512". And in the case where the bit data
DIRX is "1", the flip-flop FF1 is set when the contents of the SXA register
47 become negative. At block SP1 4, "1 " is added to the contents of the
DXA register 49, and the result of this addition, i.e., x coordinate of the
display element Q2, is supplied to the calculation-result determination
circuit 55. At the next block SP15, the instruction decoder 26 again
outputs the signal JMP1, and in response to this signal 40  JMP1, the jump
controller 23 determines whether the detection signal (256) is being
outputted from the calculation-result determination circuit 55. If the
above determination is "YES", the jump controller 23 sets the flip-flop FF1
at block SP1 6. On the other hand, if the determination result at the block
SP15 is "NO", the processing proceeds to block SP17. The processing at the
block 15 has the same effect as that of the processing at the block SP12.
At the block SP17, a determination of whether the flip-flop FF1 is in a set
45 state is made by the jump controller 23. And if the determination result
is "NO", the jump controller 23 produces a jump-to address data in
accordance with the output of the command decoder 21 and the output of the
count output OT2 of the program counter 25 (in this case the jump-to
address data indicates the 



address corresponding to the block SP2), and supplies this jump-to address
data to the data preset terminal PS of the program counter 25. As a result,
the processing returns to the block SP2. And thereafter, the so
processings of the blocks 2 to 17 are repeated to thereby sequentially
transfer the color codes correspond- ing to the display elements P2, P3,
.... When transfer of color codes equal in number to "Nx" is completed,
i.e., when color codes correspond- ing to all the display elements on the
first row within the display area S have been transferred, the
determination result at the block SP9 becomes "YES", so that the flip-flop
FF1 is set at the block SP10. As 55 a result, the determination result at
the block SP17 also becomes "YES", so that the processing proceeds to the
next block SP18. At this block SP18, the data in the DX, SX and NX
registers 43, 41 and 45 are again stored into the DXA, SXA and NXA
registers 48, 47 and 49, respectively. At the next block SP19, "1" is
subtracted from the contents of the NY register 46 at the addition and
subtraction circuit 53, and the result 16    EP 0 158 314 B1 of this
subtraction is stored into the NY register 46 and is also supplied to the
calculation-result determination circuit 55. At the next block SP20, the
instruction decoder 26 outputs the signal JMP2, and in response to this
signal JMP2, the jump controller 23 determines whether the detection signal
(0) is being outputted from the calculation-result determination circuit
55. If the above determination is "YES", the jump 5  controller 23 sets the
flip-flop FF2 at block SP21. On the other hand, if the determination result
at the block SP20 is "NO", the processing proceeds to block SP22. At this
block SP22, "1" is added to the data in the SY register 42 (the y
coordinate of the display element P1), and the result of this addition (y
coordinate of the display element Pm) is stored into the SY register 42 and
is also supplied to the calculation-result determination circuit 55.
Incidentally, if the bit data DIRY is "1", "1" is subtracted from the data
in the SY 10 register 42 at this block SP22. At the next block SP23, the
instruction decoder 26 again outputs the signal JMP2, and in response to
this signal JMP2, the jump controller 23 determines whether the detection
signal (-) is being outputted from the calculation-result determination
circuit 55. If the result of above determination is "YES", the jump
controller 23 sets the flip-flop FF2 at block SP24. On the other hand, if
the determination result at the block SP23 is "NO", the processing proceeds
to block SP25. The processing at the block 15 SP23 has the same effect as
that of the processing at the block SP12 and is effective only when the bit
data DIRY is "1". At block SP25, the addition and subtraction circuit 53
adds "1" to the data read from the DY register 44 and stores the addition
result (the y coordinate of the display element Qm shown in Fig. 11) into
the DY register 44. This addition result is also supplied to the
calculation-result determination circuit 55. If the bit 20 data DIRY is
"1", the data in the DY register 44 is decremented by one at this block
SP25. At the next block SP26, the instruction decoder 26 again outputs the
signal JMP2, and in response to this signal JMP2, the jump controller 23
determines whether the detection signal (-) is being outputted from the
calculation- result determination circuit 55. If the result of above
determination is "YES", the jump controller 23 sets the flip-flop FF2 at
block SP27. On the other hand, if the determination result at the block
SP26 is "NO", the 25 processing proceeds to block SP28. At this block SP28,
a determination of whether the flip-flop FF2 is in a set state is made by
the jump controller 23. And if the determination result is "NO", the jump
controller 23 resets the flip-flop FF1 at block SP29. At the same time, the
jump controller 23 produces a jump-to address data indicative of the
address corresponding to the block SP2, and supplies this jump-to address
data to the data preset terminal PS of the program counter 25. As a result,
the processing returns to the block SP2. 30     And thereafter, the
processings of the blocks 2 to 17 are repeatedly carried out to thereby
sequentially transfer the color codes corresponding to the display elements
on the second row in the display area S. And when the transfer of color
codes of all the display elements on the second row is completed, the
processings of the blocks 18 through 29 are again carried out. Then, the
processing again returns to the block SP2 to begin the transfer of color
codes corresponding to the display elements on the third row. And 35
thereafter, processing similar to the above is repeatedly carried out. When
the transfer of the color codes corresponding to all the display elements
in the display area S is completed, the determination result at the block
SP20 becomes "YES", so that the flip-flop FF2 is brought into a set state
at the block SP21. As a result, the determination result at the block SP28
becomes "YES", so that the processing proceeds to the block SP30. At the
block SP30, the jump controller 23 outputs data 40 indicative of the last
address of the microprogram under processing to the program counter 25.
Then, the flag control circuit 34 resets the flag CE in the flag register
33 at block SP31. The above is the processing of the LMMM command. HMMM
command 



45 The processing of an HMMM command will now be described. The processing
of an HMMM command is identical to that of an LMMM command shown in Fig. 16
except that the processing proceeds from the block SP3 to the block SP7
without performing the processings of the blocks SP4 through SP6.
Furthermore, the processings at the blocks SP8, SP11 and 50 SP14 are
changed as follows: (a) Block SP8 In the case of the LMMM command, the
contents of the NXA register 49 are decremented by one 55 irrespective of
the display mode at this block, whereas in the case of an HMMM command the
contents of the NXA register 49 are decremented by one in the G VII mode,
decremented by two in the G IV and G VI modes, and decremented by four in
the G V mode. The reason for this is that, in the case of an HMMM command,
transfer of color codes is performed on a byte basis. More specifically, in
the case of an HMMM 17    EP 0 158 314 B1 command, two color codes are
simultaneously transferred in the G IV and G VI modes, four color codes in
the G V mode, and four color codes in the G VII mode. (b) Block SP11 5 In
the case of the LMMM command, the contents of the SXA register 47 are
incremented or decremented by one irrespective of the display mode at this
block, whereas in the case of an HMMM command the contents of the NXA
register 49 are incremented or decremented by one in the G VII mode,
incremented or decremented by two in the G IV and G VI modes, and
incremented or decremented by four io  in the G V mode. The reason for this
is the same as that for the processing at the block SP8. (c) Block SP14 In
the case of the LMMM command, the contents of the DXA register 48 are
incremented or 15 decremented by one irrespective of the display mode at
this block, whereas in the case of an HMMM command the contents of the DXA
register 48 are incremented or decremented by one in the G VII mode,
incremented or decremented by two in the G IV and G VI modes, and
incremented or decremented by four in the G V mode. In the above
description, a display image has been moved from a display area to another
within the 20 screen of the video display unit. With the system described
above, data representative of an image can also be moved from a memory area
corresponding to a display area within the screen to another memory area
corresponding to an imaginary display area outside the screen. In the G IV
mode, for example, a memory area having a capacity equal to that of the
data area 4a (Fig. 4-(b)) is provided in the VRAM 4 as the additional data
area 4b. The additional data area 4b of such a capacity provides an
imaginary screen DISa 25 disposed below the actual screen DIS, as shown in
Fig. 18. The aforesaid HMMM and LMMM commands can move a display image from
an imaginary display area within the imaginary screen DISa to a display
area within the actual display screen DIS, and vice versa. And therefore, a
display image whose color codes have been stored in a memory area
corresponding to an imaginary display area KS on the imaginary screen DlSa
can be displayed at any position on the actual screen DIS by executing the
LMMM or HMMM 30  command. In this case, an image on the actual screen DIS
can also temporarily be saved in the additional data area 4b which
corresponds to the imaginary display screen DISa. Thus, with the structure
of the above system, a variety of still images can be displayed in a
variety of manners. For example, a certain pattern such as a pattern of an
airplane can be superimposed in a still image on the screen DIS by
providing an image including the pattern of the airplane in the imaginary
display area KS on the imaginary display screen 35  DISa in such a manner
that the portion of the display area KS other than the airplane is filled
with color codes representative of transparency, and moving this image to a
desired display area on the actual display screen DIS. Also, with the
structure of the above system, a color or colors of a display image can be
change without altering the pattern thereof. Assuming that there is
displayed in the destination display area D of the screen a rectangular
image of, for example, white including a circular area of, for example, red
as shown in Fig. 19, the colors of the rectangular image in the destination
display area D can be changed without altering the pattern of the image by
performing together with the logical operation processing (such as AND and
EXOR) a movement of a rectangular pattern of, for example, blue in the
source display area S of the same size to the destination area D. As
described above, with the construction of the above system, a movement of
an image can be 45 achieved in a rapid manner without the aid of the CPU 2.



Fig. 20 shows a modified video display control system provided in
accordance with another embodi- ment of the present invention which differs
from the aforesaid embodiment in the following respects: As shown in Fig.
20, this video display control system further comprises an extension VRAM
80 which is for example a 64K byte memory. Each of the VRAM 4 and the
extension VRAM 80 is of the conventional 50 type of which address is
accessed by row and column address data supplied thereto. More
specifically, an address of the VRAM 4 and the extension VRAM 80 can be
accessed by first supplying thereto a row address (row portion of an
address data indicative of the address) with a row address strobe signal
and then supplying a column address (column portion of the address data)
with a column address strobe signal. An image data processing circuit 10a
in a VDP 1a outputs a signal S1 when the image data processing circuit 55
10a is performing an access to the VRAM 4 or when the CPU 2 is performing
an access to either one of the VRAM 4 or the extension VRAM 80. In the
accessing operation to the VRAM 4 or the extension VRAM 80, the image data
processing circuit 10a has the highest priority, the CPU 2 has the second
highest priority, and the command processing circuit 15a has the lowest
priority. The image data processing circuit 10a 18    EP0158314B1 outputs a
signal TAC at a specific timing to allow the CPU 2 to access the VRAM 4 and
the extension VRAM 80 when it does not perform an access to the VRAM 4 and
the extension VRAM 80. The image data processing circuit 10a can make an
access only to the VRAM 4, while the CPU 2 and the command processing
circuit 15a can make an access to either of the VRAM 4 or the extension
VRAM 80. When the 5  CPU 2 performs a direct access to the VRAM 4 and the
extension VRAM 80, it stores row and column address data indicative of an
address to be accessed into an access control section 81 which is provided
in an interface circuit 13a. The access control section 81 outputs the row
and column address data together with a row address strobe signal RAS1 and
a column address strobe signal CAS1. And then, the CPU 2 performs transfer
of data with the accessed address through the interface circuit 13a. The
column strobe 10 signal CAS1 is supplied to one input terminal of an AND
gate 82 the other input terminal of which is supplied with the signal TAC
outputted from the image data processing circuit 10a. On the other hand,
the row address strobe signal RAS1 is subjected to a logical OR operation
with row address strobe signals RAS2 and RAS3, outputted respectively from
the image data processing circuit 10a and the command processing circuit
15a, at an OR gate 83 to form a row address strobe signal RAS which is
directly supplied 15 to both of the VRAM 4 and the extension VRAM 80. The
row and column address data outputted from the access control section 81 of
the interface circuit 13a are supplied to the VRAM 4 and the extension VRAM
80 via common address bus (CAB) 84, while the data outputted from the
interface circuit 13a is supplied to the VRAM 4 and the extension VRAM 80
via common data bus (CDB) 85. The VDBUS 58 of the command processing
circuit 15a is connected to the CDB 85, and the VABUS 59 is connected to
the CAB 84. 20     An instruction decoder 26a of the command processing
circuit 15a shown in Fig. 21 outputs, in addition to the control signals
VAS, JMP1, JMP2 and CONT, control signals TS and TD. The fifth bit D4,
sixth bit D5 and seventh bit D6 of an argument register 32a of the command
processing circuit 15a are used for storing bit data MXS, MXD and MXC,
respectively, as shown in Fig. 22. Output signals of the fifth bit D4 and
sixth bit D5 of the argument register 32a are supplied to one input
terminals of AND gates 87 and 88 (Fig. 20), 25 respectively. The other
input terminals of the AND gates 87 and 88 are supplied with the control
signals TS and TD, respectively. Output signals of the AND gates 87 and 88
are fed to input terminals of an OR gate 89, and an output signal of this
OR gate 89 is fed to a switching control terminal d of a switch circuit 90.
This switch circuit 90 connects an input terminal c thereof to its output
terminal a when "1" signal is applied to the control terminal d, and
connects the input terminal c to another output terminal b thereof when "0"
30  signal is applied to the control terminal d. The output terminals a and
b are connected to one input terminals of OR gates 91 and 92, respectively.
An output signal of the seventh bit D6 of the argument register 32a is
supplied to a switching control terminal d of another switch circuit 93 of
the same type as that of the switch circuit 90. An input terminal c of this
switch circuit 93 is supplied with an output signal of the AND gate 82, and
output terminals a and b of this switch circuit 93 are connected to the
other input 35  terminals of the OR gates 91 and 92, respectively. An
output signal ECAS of the OR gate 91 is supplied to the extension VRAM 80
as a column address strobe signal thereof. An output signal of the OR gate
92 is supplied to one input terminal of an OR gate 93 to the other input
terminal of which the column strobe signal CAS2 outputted from the image
data processing circuit 10a is supplied. An output signal CASO of this OR
gate 93 is supplied to the VRAM 4 as a column strobe signal thereof. 40
In this modified system, when it is required to transfer a display image
from a source display area S to a destination display area D, the bit data
MXS and MXD must be set to "0" and "0", respectively, if 



memory areas corresponding to the source and destination display areas S
and D are located in the VRAM 4, as shown in Fig. 23-(a). If the memory
area corresponding to the source display area S is located in the VRAM 4
but if the memory area corresponding to the destination display area D is
located in the extension 45 VRAM 80, as shown in Fig. 23-(b), the bit data
MXS and MXD are set to "0" and "1", respectively. Similarly, If the memory
area corresponding to the destination display area D is located in the VRAM
4 but if the memory area corresponding to the source display area S is
located in the extension VRAM 80, as shown in Fig. 23-(c), the bit data MXS
and MXD are set to "1" and "0", respectively. And if both of the memory
areas corresponding to the source and destination display areas S and D are
located in the 50 extension VRAM 80, as shown in Fig. 23-(d), the bit data
MXS and MXD are set to "1" and "1", respectively. When the instruction
decoder 26a (Fig. 21) decodes an instruction requiring an access to an
address of the VRAM 4 or of the extension VRAM 80, which corresponds to a
display element in a source display area S, the instruction decoder 26a
outputs the control signal TS. On the other hand, when the instruction 55
decoder 26a decodes an instruction requiring an access to an address of the
VRAM 4 or of the extension VRAM 80, which corresponds to a display element
in a destination display area D, the instruction decoder 26a outputs the
control signal TD. And therefore, in the case where the bit data MXS is in
a "1" state when the instruction decoder 26a of the command processing
circuit 15a outputs the control signal TS to access 19    EP 0158 314 B1 a
memory location corresponding to a display element in a source display area
S, "1" signal is applied to the switching control terminal d of the switch
circuit 90 (Fig. 20), so that the column strobe signal CAS3 outputted from
the command processing circuit 15a is supplied through the switch circuit
90 and the OR gate 91 to the extension VRAM 80 as the column strobe signal
ECAS. And in the case where the bit data 5 MXS is in a "0" state when the
instruction decoder 26a outputs the control signal TS, "0" signal is
applied to the switching control terminal d of the switch circuit 90, so
that the column strobe signal CAS3 is supplied through the switch circuit
90 and the OR gates 92 and 93 to the VRAM 4 as the column strobe signal
CASO. Similarly, in the case where the bit data MXD is in a "1"  state when
the instruction decoder 26a outputs the control signal TD to access a
memory location corresponding to a display element in the l0 destination
display area D, "1" signal is applied to the switching control terminal d
of the switch circuit 90, so that the column strobe signal CAS3 is supplied
to the extension VRAM 80 as the column strobe signal ECAS. And in the case
where the bit data MXD is in a "0" state when the instruction decoder 26a
outputs the control signal TD, "O" signal is applied to the switching
control terminal d of the switch circuit 90, so that the column strobe
signal CAS3 is supplied to the VRAM 4 as the column strobe signal CASO.
Thus, 15 when both of the bit data MXS and MXD are "0", color codes are
transferred in a manner shown in Fig. 23- (a), and when the bit data MXS
and MXD are "0" and "1", respectively, color codes are transferred in a
manner shown in Fig. 23-(b). Similarly, when the bit data MXS and MXD are
"1" and "O", respectively, color codes are transferred in a manner shown in
Fig. 23-(c), and when both of the bit data MXS and MXD are "l", color codes
are transferred in a manner shown in Fig. 23-(d). 20     The bit data MXC
is effective only when the CPU 2 performs a direct access to the VRAM 4 or
to the extension VRAM 80, i.e., when the CPU 2 performs an access to the
VRAM 4 or to the extension VRAM 80 without the aid of the command
processing circuit 15a. In the case of the direct access of the CPU 2 to
the VRAM 4 or to the extension VRAM 80, the access control section 81 of
the interface circuit 13a outputs the column strobe signal CAS1. This
signal CAS1 is supplied to the input terminal c of the switch circuit 93 if
25 the signal TAC is "1 ". And therefore, in the case where the bit data
MXC is in a "1" state, the signal CAS1 thus supplied to the input terminal
c of the switch circuit 93 is fed through the switch circuit 93 and the OR
gate 91 to the extension VRAM 80 as the column strobe signal ECAS. On the
other hand, in the case where the bit data MXC is in a "0" state, the
signal CAS1 is fed through the switch circuit 93 and the OR gates 92 and 93
to the VRAM 4 as the column strobe signal CASO. Thus the CPU 2 can
selectively access to the 30 VRAM 4 and to the extension VRAM 80 in
accordance with the state of the bit data MXC. The operation of this
modified video display control system when an LMMM command is executed
differs from that shown in Fig. 16 in the following respects: At the block
CP1, the CPU 2 further stores the bit data MXS and MXD into the argument
register 32a. When outputting an address data indicative of an address in a
memory area corresponding to the source 35 display area S onto the VABUS 59
at the block SP2, the command processing circuit 15a outputs the control
signal TS. And therefore, at the next block SP3 color code data read from
an address of the VRAM 4 is stored into the LOR register 50 when the bit
data MXS is "O". When the bit data MXS is "1", color 



code data read from an address of the extension VRAM 80 is stored into the
LOR register 50 at this block SP3. At the block SP5, the command processing
circuit 15a outputs the control signal TD. And therefore, at 40 the next
block SP6 color code data read from an address in a memory area of the VRAM
4, which corresponds to the destination display area D, is supplied to the
LOP unit 60 when the bit data MXD is "0". When the bit data MXD is "1 ",
color code data read from an address of the extension VRAM 80 is supplied
to the LOP unit 60 at this block SP6. At the block SP7, the command
processing circuit 15a outputs the control signal TD. And therefore, at
this block SP7 color code data in the LOR register 50 is written into an 45
address in a memory area of the VRAM 4, which corresponds to the
destination display area D, when the bit data MXD is "0". When the bit data
MXD is "1", the color code in the LOR register 50 is written into an
address of the extension VRAM 80. The operation of this modified system
when an HMMM command is executed is almost identical with that of the
aforesaid system and differs only in the following respects: so     At the
block CP1, the CPU 2 further stores the bit data MXS and MXD into the
argument register 32a. At the block SP2, the command processing circuit 15a
outputs the control signal TS. And therefore, at the next block SP3 color
code data is read from the VRAM 4 or from the extension VRAM 80 in
accordance with the state of the bit data MXS and is stored into the LOR
register 50. At the block SP7, the command processing circuit 15a outputs
the control signal TD. And therefore, at this block SP7 color code data in
the 55 LOR register 50 is written into the VRAM 4 or into the extension
VRAM 80 in accordance with the state of the bit data MXD. This modified
system can also process a command for transferring color codes outputted
from the CPU 2 to the VRAM 4 or to the extension VRAM 80, a command for
transferring a color code in the VDP 1 (in 20    EP 0 158 314 B1 the LOR
register 50) to the VRAM 4 or to the extension VRAM 80, and a command for
transferring color codes from the VRAM 4 or from the extension VRAM 80 to
the CPU 2. In the case of the transfer of color codes from the CPU 2 (or of
a color code form the VDP la) to the VRAM 4 or to the extension VRAM 80,
the color codes are written into the VRAM 4 when the bit data MXD is "0",
and the color codes are written 5  into the extension VRAM 80 when the bit
data MXD is "1". In the case of the transfer of color codes from the VRAM 4
(or from the extension VRAM 80) to the CPU 2, the color codes are read from
the VRAM 4 when the bit data MXS is "0", and the color codes are read from
the extension VRAM 80 when the bit data MXS is "1". Thus, by properly
selecting the states of the bit data MXS and MXD, any one of the VRAM 4 and
the extension VRAM 80 can be selected as the source display area or the
destination display area. 10    The extension VRAM 80 may be replaced by
other memory devices such as a read only memory (ROM), in which specific
display patterns are stored in advance, and a RAM, in which display
patterns fed from an external storage unit such as a floppy disc are stored
in advance, to facilitate the processing of the display patterns. The above
replacement is particularly useful when a still image is to be displayed in
a dot- map mode in which each display element on the screen is displayed in
accordance with a respective one of 15 color codes stored in a video
memory. Thus, desired display patterns can be displayed on the screen by
previously storing color codes of the desired display pattern in a memory
area of the memory device, by designating the memory area of the memory
device as the source data area, and then transferring the color codes to
the VRAM 4. The CPU 2 can also directly access the VRAM 4 or the extension
VRAM 80 by setting the bit data MXC 20 to "1", as described below. Fig. 24
shows a specific construction of the above-described modified system which
is designed, by enlarging the VRAM 4, so that 512 display elements can be
displayed on each of horizontal scanning lines of the screen and that each
display element can be displayed in a selected one of 64 colors. The
address strobe signals RAS, CASO and ECAS in Fig. 24 are active when they
are in the state of "0" (negative logic). 25     The first to third bits
ADO to AD2 of an address data on the CAB 84 are supplied through respective
buffer gates to input terminals of a three-bit register 100. This register
100 loads the bits ADO to AD2 of the address data thereinto when the column
strobe signal ECAS outputted from the VDP 1a is applied to a set input
terminal S thereof. In this case, the CPU 2 first sets the bit data MXC in
the argument register 32a to "1", and then outputs the bits ADO to AD2 of
the address data. The three-bit data stored in the register 100 30  is
supplied to input terminals la, lb and Ic of a decoder 101 which decodes
the three-bit data to select one of six output terminals 0-1 to 0-5 thereof
and outputs a "1" signal from the selected output terminal. Six dynamic
RAMs corresponding to the VRAM 4 are shown at 102 to 107 each of which
comprises for example a 32K byte memory having a plurality of addresses
each composed of four bits. Each of the RAMs 



102 to 107 is of such a type that latches a row address data and a column
address data when the row 35 strobe signal RAS and the column strobe signal
CASO are supplied. Four-bit output terminals D of the RAMs 102 to 107 are
connected alternately to the upper four bits and the lower four bits of the
CDB 85. Each of the RAMs 102 to 107 outputs four-bit data on the CDB 85
when a read/write control signal W/R of "1 " state is applied thereto. The
output terminals D of the RAM 102 to 107 are connected to input terminals I
of first-in first-out memories (FIFOs) 112 to 117, respectively. Each of
the FIFOs 112 to 117 loads the 40 output data of a respective one of the
RAMs 102 to 107 thereinto when a "1" signal is applied to a load terminal L
thereof, and outputs data when a "1" signal is applied to a read terminal R
thereof. The output data of the FIFOs 112 to 117 are supplied to input
terminals of parallel-to-serial converters 122 to 127, respectively. Each
of the parallel-to-serial converters 122 to 127 loads the input data
thereinto when a "1" signal is applied to a load terminal L thereof, and
shifts out the bits of the loaded data one by one in 45 accordance with a
clock signal DHCLK of 93 ns applied to a clock terminal SCK thereof. The
clock signal DHCLK is generated at a time interval equal to the display
internal of the display elements (in this case 512 display elements per one
horizontal scanning line). A frequency divider 130 divides the frequency of
the clock signal DHCLK, outputted from the VDP 1a, by four to form the "1"
signals to be supplied to the load terminal L of the parallel-to-serial
converters 122 to 127. The frequency divider 130 is reset when a 50
horizontal synchronization signal HSYNC is applied thereto. When performing
an access to the VRAMs 102 to 107, the VDP 1a outputs a signal VDS. With
this arrangement, the CPU 2 first sets the bit data MXC in the argument
register 32a to "1" and then makes an access to the register 100 to set one
of the bits of this register 100, thereby one of the RAMs 102 to 107 being
selected. The CPU 2 then renders the bit data MXC "0" and sequentially
outputs 55 address data together with data corresponding to specific bit
portions of color codes to be stored into the RAM 102 to 107. The data thus
outputted from the CPU 2 are stored into the designated addresses of the
selected VRAM in accordance with the strobe signals RAS and CASO. In this
case, the write signal W outputted from the CPU 2 is converted into the
read/write control signal W/R which is supplied to each write 21    EP 0
158 314 B1 enable terminal WE of the RAM 102 to 107. The above operation is
effected with respect to each of the RAM 102 to 107. Thus, the first-bit
portions (color bits B0) of the color codes are stored in the RAM 102, the
second-bit portions (color bits B1) of the color codes in the RAM 103, the
third-bit portions (color bits RO) of the color codes in the RAM 103, ...
and the sixth-bit portions (color bits G1) of the color codes in the 5  RAM
107. After the completion of the above operation, the image data processing
circuit 10a outputs the signal VDS and accesses the RAMs 102 to 107 in
accordance with the strobe signals RAS and CASO. And therefore, six
four-bit data are simultaneously read from the same addresses of the VRAMs
102 to 107, and supplied respectively to the FIFOs 112 to 117. Each of the
four-bit data read from the FIFOs 112 to 117 is 10 loaded into a respective
one of the parallel-to-serial converters 122 to 127 by the output signal of
the frequency divider 130, and the bits of each of the loaded data are
serially outputted therefrom in accordance with the clock signal DHCLK. In
this case, the pair of color bits BO and B1 outputted from the
parallel-to-serial converter 122 and 123 constitutes color data
representative of intensity of blue, the pair of color bits RO and R1
outputted from the parallel-to-serial converter 124 and 125 constitutes
color data 15 representative of intensity of red, and the pair of color
bits GO and G1 outputted from the parallel-to-serial converter 126 and 127
constitutes color data representative of intensity of green. These color
data are supplied to the color palette circuit 12, and are converted into
analog R, G and B color signals. In this case, a display element can be
displayed in one of 64 colors since each color data is composed of two bits
(22 X 22 X 22 = 64). Also, 512 display elements can be displayed on one
horizontal scanning line since the 20 display interval of the display
elements is 93 ns. As described above, when writing data into the RAMs 102
to 107, the CPU can selectively accesse one of them, whereas the image data
processing circuit 10a can simultaneously access to the same addresses of
the RAMs 102 to 107 to read color data to be supplied to the color palette
circuit. And therefore, the number of colors and the number of display
elements on one horizontal scanning line can be increased in a 25 simple
manner. The construction shown in Fig. 24 can also be applied to the
embodiment shown in Fig. 3. Claims 30  1. A video display control system
(1,101) which is connectable between a CPU (2,102) and a video display unit
(CRT, 5,105) and which cooperates with a memory means (4,104) having a
storage area 



composed of a plurality of memory locations for storing a plurality of
display data which are supplied via said video display control system
(1,101) to said video display unit (CRT) for displaying, on a screen of the
video display unit, an image composed of a plurality of display elements
each 35     represented by a respective one of the plurality of display
data stored in the storage area of the memory means (4,104), the video
display control system being characterized by the provision of: (a) first
register means (41, 42) for retaining first area information defining a
first display area (S) on the screen; (b) second register means (43, 44)
for retaining second area information defining a second display 40
area (D) on the screen; (c) address information generator means (2) for
generating first address information and second address information in
accordance with said first area information and said second area
information, respectively, said first address information indicating first
memory locations of the memory means (4,104) in which display data
representative of images of display elements in said first display area 45
(5) are stored, and said second address information indicating second
memory locations of the memory means in which display data representative
of images of display elements in said second display area (D) are stored;
(d) reading means for reading, in accordance with said first address
information, said display data representative of images of the display
elements in said first display area (S) from said first memory 50
locations; (e) second reading means for reading, in accordance with said
second address information, said display data representative of the display
elements in said second display area (D) from said second memory locations;
(f) operation means (63, 68) for effecting optionally logical or
transparency operations on each of 55       said display data read from
said first memory locations and a corresponding one of said display data
read from said second memory locations to output operated display data,
said logical operations including operations - known per se - as for
example, AND-, OR-, NOT-, EXCLUSIVE OR- operations and the like, said
transparency operation being defined to determine the output operated
display 22    EP 0 168 314 B1 enable terminal WE of the RAM 102 to 107. The
above operation is effected with respect to each of the RAM 102 to 107.
Thus, the first-bit portions (color bits BO) of the color codes are stored
in the RAM 102, the second-bit portions (color bits B1) of the color codes
in the RAM 103, the third-bit portions (color bits RO) of the color codes
in the RAM 103, ... and the sixth-bit portions (color bits G1) of the color
codes in the 5 RAM 107. After the completion of the above operation, the
image data processing circuit 10a outputs the signal VDS and accesses the
RAMs 102 to 107 in accordance with the strobe signals RAS and CASO. And
therefore, six four-bit data are simultaneously read from the same
addresses of the VRAMs 102 to 107, and supplied respectively to the FIFOs
112 to 117. Each of the four-bit data read from the FIFOs 112 to 117 is 10
loaded into a respective one of the parallel-to-serial converters 122 to
127 by the output signal of the frequency divider 130, and the bits of each
of the loaded data are serially outputted therefrom in accordance with the
clock signal DHCLK. In this case, the pair of color bits BO and B1
outputted from the parallel-to-serial converter 122 and 123 constitutes
color data representative of intensity of blue, the pair of color bits RO
and R1 outputted from the parallel-to-serial converter 124 and 125
constitutes color data 15  representative of intensity of red, and the pair
of color bits GO and G1 outputted from the parallel-to-serial converter 126
and 127 constitutes color data representative of intensity of green. These
color data are supplied to the color palette circuit 12, and are converted
into analog R, G and B color signals. In this case, a display element can
be displayed in one of 64 colors since each color data is composed of two
bits (22 X 22 X 22 = 64). Also, 512 display elements can be displayed on
one horizontal scanning line since the 20  display interval of the display
elements is 93 ns. As described above, when writing data into the RAMs 102
to 107, the CPU can selectively accesse one of them, whereas the image data
processing circuit 10a can simultaneously access to the same addresses of
the RAMs 102 to 107 to read color data to be supplied to the color palette
circuit And therefore, the number of colors and the number of display
elements on one horizontal scanning line can be increased in a 25 simple
manner. The construction shown in Fig. 24 can also be applied to the
embodiment shown in Fig. 3. Claims 



30  1. A video display control system (1,101) which is connectable between
a CPU (2,102) and a video display unit (CRT, 5,105) and which cooperates
with a memory means (4,104) having a storage area composed of a plurality
of memory locations for storing a plurality of display data which are
supplied via said video display control system (1,101) to said video
display unit (CRT) for displaying, on a screen of the video display unit,
an image composed of a plurality of display elements each 35
represented by a respective one of the plurality of display data stored in
the storage area of the memory means (4,104), the video display control
system being characterized by the provision of: (a) first register means
(41, 42) for retaining first area information defining a first display area
(S) on the screen; (b) second register means (43, 44) for retaining second
area information defining a second display 40        area (D) on the
screen; (c) address information generator means (2) for generating first
address information and second address information in accordance with said
first area information and said second area information, respectively, said
first address information indicating first memory locations of the memory
means (4,104) in which display data representative of images of display
elements in said first display area 45       (5) are stored, and said
second address information indicating second memory locations of the memory
means in which display data representative of images of display elements in
said second display area (D) are stored; (d) reading means for reading, in
accordance with said first address information, said display data
representative of images of the display elements in said first display area
(S) from said first memory 50       locations; (e) second reading means for
reading, in accordance with said second address information, said display
data representative of the display elements in said second display area (D)
from said second memory locations; (f) operation means (63, 68) for
effecting optionally logical or transparency operations on each of 55
said display data read from said first memory locations and a corresponding
one of said display data read from said second memory locations to output
operated display data, said logical operations including operations - known
per se - as for example, AND-, OR-, NOT-, EXCLUSIVE OR- operations and the
like, said transparency operation being defined to determine the output
operated display 22    EP 0 158 314 B1 data to be said data read from said
second memory locations when a transparency command is detected, and to be
said data read from said first memory locations when a transparency command
is not detected and said transparency command being provided by
transparency data detection means for detecting that said display data read
from said first memory locations is representative of 5
transparency, and (g) writing means for writing, in accordance with said
second address information, said operated display data into said second
memory locations of said memory means.(4,104). 2. A video display control
system according to claim 1, wherein each of the display data is a color
code 10     representative of color of a respective one of the display
elements. 3.  A video display control system according to claim 1, wherein
the memory means (4,104) further comprises a second storage area (4 b)
composed of a plurality of memory locations for storing a plurality of
display data, the screen of the video display unit being composed of an
actual display 15     screen (DIS) and an imaginary screen (DIS a) lying
outside the actual screen, each of the display elements of said actual
screen (DIS) being represented by the display data stored in the storage
area of the memory means, and each of display elements of said imaginary
screen (DIS a) being represented by a respective one of said display data
stored in said second storage area (4 b) of the memory means. 20 4. A video
display control system according to claim 1, wherein the display data
stored in the storage area of the memory means (4,104) are composed of a
plurality of groups of display data, each group including more than one
display data and being stored in a respective one of the memory locations
of the storage area of the memory means (4,80). 25 5. A video display
control system according to claim 1 characterised in that said memory (4)
is associated with an extension memory (80) which likewise has a storage
area composed of a plurality of memory 



locations for storing a plurality of display data, and that third register
means (15a, 32a) controlled by said CPU (2) are provided for retaining
selection data (MXC, MXD, MXS), and memory selection means 30     (87-93)
for selecting the memory (4) and/or the extension memory (80) in accordance
with said selection data respectively so as to read out the data to be
displayed on said video display unit (CRT) from the selected memory or
memories. Patentansprlche 35 1. Videoanzeigesteuersystem  (1,101), das
zwischen eine CPU (2,102) und eine Videoanzeigeeinheit (CRT,5,105)
schaltbar ist und mit Speichermitteln (4,104) zusammenwirkt, die einen aus
mehreren SpeicherplAtzen zusammengesetzten Speicherbereich zur Speicherung
einer Vielzahl von Anzeigeda- ten aufweisen, die Ober das
Videoanzeigesteuersystem (1,101) an die Videoanzeigeeinheit (CRT) zur >  40
Anzeige eines aus mehreren Anzeigeelementen zusammengesetzten Bildes auf
einem Schirm der Videoanzeigeeinheit geliefert werden, wobei jedes
Anzeigeelement jeweils durch eines der Anzeigeda- ten aus der Vielzahl der
in dem Speicherbereich der Speichermittel (4,104) gespeicherten Anzeigeda-
ten repr~sentiert wird, welches Videoanzeigesteuersystem dadurch
gekennzeichnet ist, daB folgendes vorgesehen ist: 45       (a) erste
Registermittel (41,42) zur Beibehaltung einer ersten Flkcheninformation,
durch die eine erste Anzeigefilche (S) auf dem Schirm definiert ist; (b)
zweite Registermittel (43,44) zur Beibehaltung einer zweiten
FlAcheninformation, durch die eine zweite AnzeigeflAche (D) auf dem Schirm
definiert ist; (c) Adresseninformationsgeneratormittel (2) zur Erzeugung
einer ersten Adresseninformation und 50       einer zweiten
Adresseninformation entsprechend der ersten bzw. der zweiten
FlAcheninformation, welche erste Adresseninformation erste SpeicherplAtze
der Speichermittel (4,104) anzeigt, in denen Anzeigedaten gespeichert
werden, die far Bilder von Anzeigeelementen in der ersten Anzeigeflche (S)
reprisentativ sind, und welche zweite Adresseninformation zweite
Speicherplltze der Speicher- mittel anzeigt, in denen Anzeigedaten
gespeichert werden, die fUr Bilder von Anzeigeelementen in 55       der
zweiten Anzeigeflache (D) reprhsentativ sind; (d) Lesemittel zum Auslesen
der fUr die Bilder der Anzeigeelemente in der ersten Anzeigeflache (S)
reprAsentativen Anzeigedaten aus den ersten Speicherplltzen entsprechend
der ersten Adressenin- formation; 23    EP 0 168 314 B1. * C   L  M   S*
(e) zweite Lesemittel zum Auslesen der fOr die Bilder der Anzeigeelemente
in der zweiten Anzeigeflache (D) reprisentativen Anzeigedaten aus den
zweiten Speicherplatzen entsprechend der zweiten Adresseninformation; (f)
Operatormittel (63,68) zur wahiweisen Anwendung von Logik- oder
Transparenzoperationen 5        jeweils auf einen aus den ersten
Speicherplatzen ausgelesenen Anzeigedatenwert und einen entsprechenden aus
den zweiten Speicherplatzen ausgelesenen Anzeigedatenwert, um bearbeitete
Anzeigedaten auszugeben, welche - an sich bekannten - Logik-Operationen
beispielsweise UND-, ODER-, NICHT-, EXKLUSIV-ODER- und ahnliche Operationen
umfassen, wobei die Transparenzope- ration so definiert ist, daB die
ausgegebenen bearbeiteten Anzeigedaten diejenigen Anzeigedaten 10
sind, die aus den zweiten Speicherpllitzen ausgelesen werden, wenn ein
Transparenzbefohl nachge- wiesen wird, und diejenigen Anzeigedaten sind,
die von den ersten Speicherplitzen ausgelesen werden, wenn ein
Transparenzbefehl nicht nachgewiesen wird, wobei ferner der
Transparenzbefehl durch Transparenzbefehldetektormittel geliefert wird, die
nachweisen, daB die aus den ersten Speichermitteln ausgelesenen
Anzeigedaten reprlsentativ fOr Transparenz sind; und 15       (g)
Schreibmittel zum Einschreiben der bearbeiteten Anzeigedaten in die zweiten
Speicherpltze der Speichermittel (4,104) entsprechend der zweiten
Adresseninformation. 2. Videoanzeigesteuersystem nach Anspruch 1, bei dem
jeder Anzeigedatenwert ein Farbcode ist, der reprasentativ fUr die Farbe
eines jeweiligen Anzeigeelements ist. 20 K>    3. Videoanzeigesteuersystem
nach Anspruch 1, bei dem die Speichermittel (4,104) einen zweiten aus
mehreren Speicherplitzen zusammengesetzten Speicherbereich (4b) zur
Speicherung einer VieIzahl von Anzeigedaten aufweisen und bei dem der
Anzeigeschirm der Videoanzeigeeinheit sich aus einem aktuellen
Anzeigeschirm (DIS) und einem auferhalb des aktuellen Anzeigeschirms
liegenden imagina- 



25     ren Anzeigeschirm (DIS a) zusammensetzt, wobei jedes der
Anzeigeelemente des aktuellen Anzeiges- chirms (DIS) durch die in dem
Speicherbereich gespeicherten Daten und jedes der Anzeigeelemente des
imaginaren Anzeigeschirms (DIS a) durch jeweils eines der in dem zweiten
Speicherbereich (4b) gespeicherten Daten reprIsentiert wird. 3o  4.
Videoanzeigesteuersystem nach Anspruch 1, bei dem die in dem
Speicherbereich der Speichermittel (4,104) gespeicherten Anzeigedaten sich
aus einer VieIzahl von Gruppen von Anzeigedaten zusammen- setzen, wobei
jede Gruppe mehr als einen Anzeigedatenwert enthalt und in jeweils einem
der Speicherplatze des Speicherbereichs der Speichermittel (4,80)
gespeichert werden. 35  5. Videoanzeigesteuersystem  nach Anspruch 1,
dadurch gekennzeichnet, daB dem Speicher (4) ein Erweiterungsspeicher (80)
zugeordnet ist, der in gleicher Weise einen aus mehreren Speicherplatzen
zusammengesetzten Speicherbereich zur Speicherung einer Vielzahl von
Anzeigedaten aufweist, und daB dritte, durch die CPU (2) gesteuerte
Registermittel (15a, 32a) zur Beibehaltung von Auswahidaten (MXC, MXD,
MXS), und Speicherauswahlmittel (87-93) vorgesehen sind, urn den Speicher
(4) und/oder K>40      den Erweiterungsspeicher (80) jeweils entsprechend
den Auswahldaten auszuwfhlen, um die auf der Videoanzeigeeinheit (CRT)
anzuzeigenden Daten aus dem ausgewihiten Speicher oder den ausge- whilten
Speichem auszulesen. Revendlcatlons 45 1. Systame de commande d'affichage
video (1, 101) qui peut 8tre connectd entre une CPU (unite centrale de
traitement) (2, 102) et une unite d'affichage video (CRT, 5, 105) et qui
coopbre avec un moyen de memoire (4, 104) comportant une zone de
memorisation composee d'une pluralitd d'emplacements de memoire pour
memoriser une pluralite de donnees d'affichage qui sont delivrees par
l'intermediaire so     dudit systbme de commande d'affichage vid~o (1, 101)
& ladite unite d'affichage video (CRT) pour affichage, sur un ecran de
l'unite d'affichage, d'une image composde d'une pluralite d'elements
d'affichage, chacun represente par l'une respective de la pluralite de
donnees d'affichage memorisees dans la zone de mdmorisation du moyen de
mdmoire (4, 104), le systeme de commande d'affichage video etant
caracteris6 par 1'existence de: 55       (a) des premiers moyens de
registre (41, 42) pour contenir une premibre information de zone
ddfinissant une premibre zone d'affichage (S) sur I'ecran; (b) des seconds
moyens de registre (43, 44) pour contenir une seconde information de zone
definissant une seconde zone d'affichage (D) sur I'Ecran: 24    EP 0 158
314 B1                  .1lllllll lI ~ *C  L  M   S (c) des moyens
generateurs d'information d'adresse (2) pour produire une premiere
information d'adresse et une seconde information d'adresse en fonction,
respectivement, de ladite premiere information de zone et de ladite seconde
information de zone, ladite premiere information d'adresse indiquant des
premiers emplacements de mdmoire du moyen de memoire (4, 104) dans lesquels
5        sont memorisees des donnees d'affichages representatives d'images
d'elements d'affichage dans ladite premibre zone d'affichage (8), et ladite
seconde information d'adresse indiquant des seconds emplacements de m6moire
du moyen de memoire dans lesquels sont memorisees des donndes d'affichage
representatives d'images d'6lements d'affichage dans ladite seconde zone
d'affichage (D); 10       (d) des moyens de lecture pour lire, en fonction
de ladite premiere information d'adresse, lesdites donnees d'affichage
representatives d'images d'elements d'affichage dans ladite premriere zone
d'affichage (S) desdits premiers emplacements de memoire; (e) des moyens de
lecture pour lire, en fonction de ladite seconde information d'adresse,
lesdites donnees d'affichage representatives d'images d'elements
d'affichage dans ladite seconde zone 15       d'affichage (D) desdits
seconds emplacements de m6moire; (f) des moyens de calcul (63, 68) pour
effectuer optionnellement des operations logiques ou de transparence sur
chacune desdites donndes d'affichage lues dans lesdits premiers
emplacements de memoire et de l'une correspondante desdites donndes
d'affichage lues dans lesdits seconds emplacements de m6moire pour sortir
des donnees d'affichage calcul6es, lesdites operations 20       logiques
compronant des op rations, connues en tant quo telles, comme par exemple
les operations K>           ET-, OU-, NON-OU-EXCLUSIF-, et analogues,
ladite operation de transparence 4tant definie pour determiner la donnee
d'affichage calculee de sortie, destinee a 8tre ladite donnde lues dans
lesdits 



seconds emplacements de mdmoire lorsqu'une instruction de transparence est
detect6e, et destin~e a etre ladite donn6e lue dans lesdits premiers
emplacements de memoire lorsqu'aucune instruction 25       de transparence
n'est detectee at ladite instruction de transparence etant fournie par des
moyens de detection de donn6e de transparence pour detecter quo ladite
donnee d'affichage lue dans lesdits premiers emplacements de m6moire est
representative de transparence ; et, (g) des moyens d'ecriture pour ecrire,
en fonction de ladite seconde information d'adresse, ladite donnee
d'affichage calcul6e dans lesdits seconds emplacements de memoire dudit
moyen de 30       m6moire (4,104). 2. Systeme de commando d'affichage video
selon la revendication 1, dans lequel chacune des donndes d'affichage est
un code de couleur representatif de la couleur de l'un respectif des
elements d'affichage. 35 3. Systbme de commando d'affichage video selon la
revendication 1, dans loquel le moyen de memoire (4, 104) comprend de plus
une seconde zone de memorisation (4 b) composee d'une pluralite
d'emplacements de memoire pour memoriser une pluralite de donneos
d'affichage, l'Ecran de l'unitd d'affichage video etant compose d'un ecran
d'affichage reel (DIS) et d'un ecran fictif (DIS a) se trouvant K>40
& l'exterieur de l'ecran reel, chacun des elements d'affichage dudit ecran
reel (DIS) etant represent6 par la donnee d'affichage memorisee dans la
zone de m morisation du moyen de memoire, et chacun des elements
d'affichage dudit ecran fictif (DIS a) etant represente par l'une
respective desdites donnees d'affichage memoriseos dans ladite seconde zone
de memorisation (4 b) du moyen de memoire. 45 4. Systeme de commando
d'affichage video selon la revendication 1, dans loquel les donnees
d'affichage memorisees dans la zone de memorisation du moyen de memoire (4,
104) sont composees d'une pluralite de groupes de donnees d'affichage,
chaque groupe comprenant plus d'une donnee d'affichage et Etant mdmorise
dans l'un respectif des emplacements de memoire de la zone de memorisation
du 50     moyen de memoire (4, 80). 5. Systeme de commando d'affichage
video selon la revendication 1 caractdrise en ce quo ladite memoire (4) est
associeo avec une memoire additionnelle (80) qui de la m8me fagon comporte
une zone de memorisation comrposde d'une pluralitd d'emplacements de
memoire pour memoriser une pluralite de 55     donnees d'affichage et en ce
quo des troisibmes moyens de registre (15a, 32a), commandes par ladite CPU
(2), sont prevus pour contenir des donndes de sdlection (MXC, MXD, MXS), et
des moyens de sdlection de memoire (87 A 93) pour selectionner,
respectivement, la memoire (4) eVou la mdmoire additionnelle (80) en
fonction desdites donnres de selection, de manibre 3 lire les donnees A
afficher 25    EP O 158 314 B1                            i  I llllI1JIJ1tI
11111 l111 sur ladite unity d'affichage video (CR1) dans la m6moire ou les
mdmoires s6lectionnde(s). 5 10 15 * 20 25 30 35 '-K40 45 50 55 26    


