
SPECIFICATION       A Video display unit and Program Recording Medium Field
of the Invention This invention relates to a video display unit  including
a set top box for receiving digital broadcasting  signals which multiplex
digital data such as compressed video  signals or program information and
for decoding and outputting the selected video signals. This invention also
relates to a program recording medium. Background of Technology In
accordance with the recent development of the  digital technology, digital
broadcasting services have been  realized which use videos, audio, and data
signals for  broadcasting as digital signals in a unified way, and
broadcast them by utilizing a satellite or the like. In those services to
provide tens or hundreds of  channels of broadcasting by means of a
compression multiplex  technology represented by MPEG2 (standardized with  



ISO/IEC-13818) or the like. Each broadcasting service  provider intends to
complete a variety of services for  implementing high definition video
broadcasting and for  realizing the differentiation such as an information
service using still picture or the like by utilizing the  characteristics
of the digital broadcasting where all the  signals for videos, audio, and
data or the like are handled  as digital signals, and a video display unit
is required to  cope with those. An example of a conventional MPEG video
decoder system  is shown in Fig 14, which will be described in operation in
the following. In Fig 14, the numeral 100 denotes a system control  means
for controlling the entire system, the numeral 101  denotes a video
decoding means for decoding MPEG, the numeral  102 denotes a frame memory
for storing display data, and the  video decoding means 101 stores video
data to be decoded and  graphics data of on-screen display (hereinafter
referred to  as OSD). The numeral 103 denotes a display timing generation
means for generating a synchronizing signal or the like, the  numeral 104
is a memory control means for controlling reading  or writing of the frame
memory 102. The numeral 105 denotes  an output buffer means for temporarily
storing the display  data read by the memory control means 104. The numeral
800  denotes a video processing unit for generating display data  



by using the data of the output buffer means 105, and the  numeral 801
denotes a control timing generation means for  controlling the video
processing unit 800. Fig 15 illustrates an exemplary internal configuration
of the video processing unit 800 in the above mentioned MPEG  video decoder
system. The numerals 8001 and 8002 denote  horizontal filter circuits for
horizontal up/down scaling  operations of the video data, the numeral 8003
denotes a  vertical filter circuit for up/down scaling in the vertical
direction the sequential two line data from the horizontal  filters 8001
and 8002, and the numeral 8004 denotes a blending  circuit for switching
between video data from the vertical  filter circuit 8003 and the OSD data.
Fig 16 (a) shows a video output format to be implemented  at a receiver f
or digital broadcasting established by the DVB  (Digital Video Broadcasting
DOCUMENT A001-revision 1)  standard. In order to implement the horizontal
and vertical  up-scaling processing shown in Fig 16(a), the horizontal
filter circuit 8001 and 8002 as well as the vertical filter  circuit 8003
are provided with circuits in advance  corresponding to the following
magnifications. horizontal filter circuits: 3/4, 1, 9/8, 4/3, 3/2, 2, 8/3
vertical filter circuits: 1, 2 



Fig 16 (b) shows a pan-scanning process, which cuts out  and expands
horizontally the central display portion (Pan & 3 Scan Window) in case an
input video with an aspect ratio 16:9  is outputted on a monitor with 4:3.
In this way, in a video display unit for a digital  broadcasting receiver,
the horizontal and vertical  up-scaling processing of the video signals has
become an  indispensable function. The MPEG decoder system in Fig 14 is
described in  operation in the following. The system control means 100
inputs a bit stream  corresponding to a channel the user has selected into
the  video decoding means 101. The video decoding means 101 picks out
information for  the input resolution of Fig 16(a) in the bit stream to be
transferred to the system control means 100. The video  decoding means 101
performs the MPEG video decode processing  by using the frame memory 102 as
a reference frame buffer and  a display frame buffer. A description for the
MPEG decode  processing is omitted in the detailed operation, since it
doesn't directly relates to the purpose of the present  invention. The
system control means 100 draws the on-screen  display (OSD) data for the
frame memory 102 in parallel with  



the decode control. This is program table data called  operational
information of the menu or the like or the EPG  (Electronic Program Guide).
In the video display, the system 4 control means 100 controls the memory
control means 104 to  read out the video data decoded from the frame memory
102 and  the OSD data per line unit. The data read out per line unit  is
temporarily stored in the output buffer means 105. The system control means
100, in compliance with the  resolution information of the input video
picked out of the  video decoding means 101 and the aspect ratio of the
output  monitor indicated in advance by the user, sets the up-scaled  ratio
of the horizontal filter circuits 8001 and 8002 as well  as the vertical
filter circuit 8003 in the video processing  unit 800 so as to control the
up-scaling processing shown in  the f igure 16 (a) . The decode video
processed f or up-scaling  is outputted externally after blended with the
OSD data at  the blending circuit 8004. In this way, the conventional video
processing unit in  the MPEG decoder system is provided with a dedicated
circuit  corresponding to the up-scaled ratio set in advance and a
blending circuit with the OSD data, to generate a display  output complying
to the resolution information or the like  of the decode video. Fig 17
shows a block diagram of the MPEG decoder system  



for implementing a still picture display in addition to an  video and an
OSD displays in order to correspond to a still  picture information
service. The video processing unit 800  is provided with two system
horizontal filter circuits 8 0 01 5 and 8002 as well as a vertical filter
circuit 8003 to control  for video data and still picture data respectively
and is  further provided with a blending circuit (1) 8005 for switching
between the video data and the still picture data.  In operation, the
system control means 100 draws not  only the OSD data but also the still
picture data for the frame  memory 102. The still picture data are sent by
utilizing data  broadcasting such as digital satellite broadcasting, or are
sent through the telephone line. In any case, the data are  obtained by the
operation of the user and displayed by the  control of the system control
means 100. The still picture  data written in the frame memory 102 are read
out to the output  buffer means 105 per line unit together with the video
data  and the OSD data by the memory control means 104. At this  time, in
case the vertical filter processing is performed for  the video data,
sequential two lines of data are read out for  the video data. Using those
data, down-scaling processing is carried  out independently for the video
and the still picture data  by the video processing unit 800 shown in Fig
17, and by  



blending the result of this operation with the OSD data, an  output video
as shown in Fig 17 can be gained. As described above, the conventional
video display  unit is implemented by having a dedicated circuit as shown
in Figs 15 and 17 corresponding to a different display specification
depending on each service provider. Those are  usually built in as part of
the MPEG video decoder LSI circuit. on the other hand, the digital
broadcasting standards  for the ground wave in the U.S.A. correspond to as
much as  high definition system with three kinds of numbers of scanning
lines 10 8 0, 7 2 0 and 4 8 0 and with two kinds of scanning systems,  the
progressive scanning and the interlaced scanning, which  makes it Possible
to have broadcasting with 18 types of video  formats by combining those. To
output those on a TV monitor,  a scaling processing other than that shown
in Fig 16(a) is  necessary. And an EPG display or the like by the above
mentioned still picture service or the down-scaling video are  expected to
be required to cope with more filter operations  as a video display unit.
In this way, a conventional video display unit,  however, requires a
different dedicated circuit depending on  a service provider, and in order
to correspond to a plurality  of broadcasting services, there are problems
such that the  total circuit is increased because of the necessity of
different circuits to have the individual display  



requirements, or the development cost is increased for the  need of
developing different types of LSI for the optimization  depending on the
services. There also is a problem with expanding the system  because there
is no other method than building in a necessary circuit in advance in order
to deal with processing required in future. Disclosure of the Invention
Taking those problems with the conventional video  display unit into
consideration, it is a purpose of the  present invention to provide a video
display unit to be able  to limit the increase of development cost compared
to the  prior art. Taking those problems with a conventional video  display
unit into consideration, it is also a purpose of the  present invention to
provide a video display unit to be able  to limit the increase of the
development cost compared to a  prior art, and to have a better flexibility
for the future  expansion of the system. A 1st invention of the present
invention  (corresponding to claim 1 of the present invention) is a video
display unit characterized by comprising: a frame memory storing display
data; a display timing generation means for generating a  display timing; 



a memory control means for reading out display data  from said frame memory
by synchronizing to said display timing  generation means; an output buffer
means for temporarily storing display  data read out by said memory control
means; an arithmetic unit for generating display data by  carrying out at
least one operation within one period of pixel  clock; a data selection
means for reading out display data  from said output buffer means by
synchronizing to the pixel  clock and for selecting data inputted to said
arithmetic unit; and an instruction sequencer for controlling said data
selection means and said arithmetic unit by synchronizing to  the timing of
said display timing generation means. A 2nd invention of the present
invention  (corresponding to claim 2 of the present invention) is a video
display unit according to said 1st invention characterized  by said
instruction sequencer having: an instruction memory for storing control
information  to control said arithmetic unit and said data selection means;
an instruction execution control means for reading out at least one or more
instructions within one period of the  pixel clock; and an instruction
decoder means for decoding said read out  



instructions and for controlling data inputted to said  arithmetic unit by
said data selection means. In this way, a video display unit according to
the  present invention, for example, is provided with an  arithmetic unit
which performs an arithmetic processing at  least once within a period of a
pixel clock and an instruction  sequencer for controlling the selection and
the output of data  to be inputted to this, and by synchronizing this
instruction  to the display clock for execution, implements video up/down
scaling processes as well as a blending process with the OSD. This
configuration allows the arithmetic unit and the  instruction sequencer to
be in a common circuit for  corresponding to a plurality of display
specifications by  switching instructions instead of an implementation
method  of providing a dedicated circuit for each required  specification
according to a conventional unit. This also allows the instructions stored
in the  instruction sequencer to be re-writable so as to be able to
correspond more display specifications easily. A 3rd invention of the
present invention  (corresponding to claim 3 of the present invention) is a
video  display unit according to said 2nd invention characterized by: said
instruction memory storing execution instruction  within at least one
period of the pixel clock; and 



said instruction execution means reading out  repetitively said instruction
memory by synchronizing to the  pixel clock. This can implement video
display processes such as the  video up/down scaling as well as a synthetic
process with the  OSD with only a little instruction memory just for one
pixel.  A 4th invention of the present invention (corresponding to claim 4
of the present invention) is a video  display unit according to said 2nd or
3rd invention  characterized by having an operational result buffer means
for enabling to temporarily memorize outputs of said  arithmetic unit and
for enabling to output to said data  selection means. This allows to select
the arithmetic operational  result as an arithmetic unit input freely even
on and after  the next cycles by storing temporarily the arithmetic
operational results so that more kinds of arithmetic  processes can be
controlled by instructions. A 5th invention of the present invention
(corresponding to claim 5 of the present invention) is a video  display
unit according to either one of said 2nd to 4th  inventions characterized
by having a write back means for  writing back data outputs from said
arithmetic unit to said  output buffer means and the instruction sequencer
controlling said write back means. 



This allows to provide a screen arranging and  displaying a plurality of
reduced videos by the function  writing a decode video after up-scaling or
down-scaling back  to the frame memory. A 6th invention of the present
invention  (corresponding to claim 6 of the present invention) is a video
display unit according to either one of said 2nd to 5th  inventions
characterized by said instruction sequencer being  provided with a
switching means f or the number of instructions  read out within one period
of pixel clock. This allows to implement a video process only by  changing
the number of executable instructions even in case  480 or 1080 lines of
interlace scanning and 480 or 720 lines  of progressive scanningr are mixed
for broadcasting, by  switching the number of executable instructions
within one  period of the pixel clock in accordance with the decode video.
A 7th invention of the present invention  (corresponding to claim 7 of the
present invention) is a video  display unit characterized by comprising: a
memory frame for  storing display data; a display timing generation means f
or  generating a display timing; a memory control means for  reading out
display data from said frame memory by  synchronizing to the generated
display timing; an output  buffer means for temporarily storing display
data read out  by the memory control means; a display data read out means 



for controlling reading out of display data from said output  buffer means
in accordance with a desired display  specification; a plurality of video
processing units for  processing display data read out from said display
data  reading out means; an output selection means for selecting  output
data of said plurality of video processing units; and  an instruction
sequencer for controlling said plurality of  video processing units and
said output selection means by  utilizing processing instructions
corresponding to a desired  display specification within processing
instructions  corresponding to a plurality of display specifications
stored in advance. A 8th invention of the present invention  (corresponding
to claim 8 of the present invention) is a video  display unit according to
said 7th invention characterized  by: each of said video processing Units
comprising an  arithmetic unit f or carrying out at least one operation
within  one period of the pixel clock and for generating display data,  and
a data selection means for reading out display data by  synchronizing to
the pixel clock from said output buffer means  and f or selecting data to
be inputted to said arithmetic unit;  and said instruction sequencer
comprising an instruction  memory storing control information for
controlling said  arithmetic unit and said data selection means, an
instruction  execution control means for reading out at least one or more 



instructions within one period of the pixel clock, and an  instruction
decoder means for controlling data inputted to  an arithmetic unit within
said plurality of video processing  unit by decoding the read out
instructions. The above mentioned configuration allows the  arithmetic unit
and the instruction sequencer to be in a  common circuit in order to be
able to correspond to a plurality  of display specifications by switching
instructions instead  of applying an implementation method for providing
the  dedicated circuit for each required specification such as  that in a
conventional unit. In this way, by providing an arithmetic unit for
carrying out an arithmetic process at least once within a  period of the
pixel clock and the instruction sequencer for  controlling the selection
and the output of the data to be  inputted to this, and by synchronizing
this instruction to  the display clock so as to execute this instruction,
video  up/down scaling processes and a blending process with the OSD  are
implemented. Accordingly, a video display process such  as video up/down
scaling as well as a blending process with  the OSD can be described with
instructions of the instruction  sequencer. And because of the
configuration where the same  video processing units are arranged in
parallel and one  instruction sequencer controls this, the pixel clock and
the up-scaling in accordance with the arithmetic processing  



contents have become easy with a simple configuration. A 9th invention of
the present invention  (corresponding to claim 9 of the present invention)
is a video  display unit according to said 7th invention characterized  by:
each of said video processing units comprising an arithmetic unit f or
carrying out at least one operation within  one period of the pixel clock
and for generating display data,  and a data selection means for reading
out display data from  said output buffer means by synchronizing to the
pixel clock  and f or selecting data to be inputted to said arithmetic
unit;  and said instruction sequencer comprising an instruction  memory
storing control information for controlling said  arithmetic unit and said
data selection means, an instruction  execution control means for reading
out at least one or more  instructions within one period of the pixel
clock, and an  instruction decoder means provided in each of said plurality
of video processing units and f or controlling data inputted  to an
arithmetic unit within the video processing unit by  decoding said read out
instructions. This configuration makes it possible to describe a  video
display process such as video up/down scaling  operations as well as a
blending process with OSD with  instructions of the instruction sequencer.
And because of  the configuration where the same video processing units are
arranged in parallel, which are controlled by the instruction  



decoder corresponding to each of the video processing units,  it has become
easy to expand in accordance with the pixel clock  and the contents of
arithmetic process with a simple configuration.  A 10th invention of the
present invention  (corresponding to claim 10 of the present invention) is
a  video display unit according to said 8th or 9th invention  characterized
by said instruction memory storing an  execution instructions within at
least one period of pixel  clock, and said instruction execution control
means reading  out said instruction memory repetitively by synchronizing to
the pixel clock. This allows to implement with only a little instruction
memory just for one pixel. A 11th invention of the present invention
(corresponding to claim 11 of the present invention) is a  video display
unit according to either one of said 8th to 10th  inventions characterized
by each of said video processing  units having an operational result buffer
means for enabling  to temporarily memorize outputs of said arithmetic unit
and  for enabling to output to said data selection means. In this way, by
storing temporarily the arithmetic  operational result, it has become
possible to select the  arithmetic operational result as an arithmetic unit
input freely on and after the next cycle so that more kinds of  



arithmetic processing can be controlled by the instructions. A 12th
invention of the present invention  (corresponding to claim 12 of the
present invention) is a  video display unit according to either one of said
8th to 11th  inventions characterized by having a write back means for
writing back output data from each of said video processing  units to said
output buffer means and said instruction  sequencer controlling said write
back means. In this way, a screen which arranges and displays a  plurality
of reduced videos can be provided by the function  of writing decode videos
after up/down scaling into the frame  memory. Brief Description of the
Drawings Fig 1 is a block diagram showing a video display unit  according
to an embodiment of the present invention; Fig 2 is a diagram showing an
example of an instruction  execution in an instruction sequencer of the
video display  unit shown in Fig 1; Fig 3 is a diagram showing another
example of an  instruction execution in an instruction sequencer of the
video display unit shown in Fig 1; Fig 4 is a block diagram showing a video
display unit  according to the second embodiment of the present invention;
Fig 5 is a block diagram showing a video display unit  according to the
third embodiment of the present invention; 



Fig 6 is a block diagram showing a video display unit  according to the
forth embodiment of the present embodiment;  Fig 7 is a block diagram
showing a video processing unit in the video display unit according to the
forth embodiment;  Fig 8 is a diagram showing an example of an instruction
execution in an instruction sequencer of the video display  unit shown in
Fig 6; Fig 9 is a diagram showing another example of an  instruction
execution in an execution sequencer of the video  display unit shown in Fig
6; Fig 10 is a block diagram of a video display unit  according to the
fifth embodiment of the present invention;  Fig 11 is a diagram showing an
example of an instruction execution in an instruction sequencer of a video
display unit  according to the fifth embodiment; Fig 12 is a block diagram
showing a video display unit  according to the sixth embodiment of the
present invention;  Fig 13 is another block diagram showing a video display
unit according to the sixth embodiment; Fig 14 is a block diagram showing
an example of a video  display unit according to a prior art; Fig 15 is a
block diagram of a video processing unit  in detail in a video display unit
according to a prior art; Fig 16 (a) is a diagram showing a video output
specification in a digital broadcasting receiver; 



Fig 16 (b) is a diagram showing a pan-scan display  process in a digital
broadcasting receiver; Fig 17 is a detailed block diagram of another video
processing unit in a video display unit according to a prior  art.
(Description of the Numerals) 100 system control means  101 video decoding
means  102 frame memory 103 display timing generation means  104 memory
control means 105 output buffer means  106 video processing unit 106A, 106B
video processing unit  107 instruction sequencer 108 input and output
buffer means 109, 110 output selection means  111 write back means 112
input and output buffer means  1061 data selection means 1062 arithmetic
unit A  1063 arithmetic unit B 1064 register file 1065 output switching
means  1066 write back means 



1071, 1174 instruction memory 1072 instruction execution control means
1073, 1073A, 1073B instruction decoder means 1074 executable instruction
number switching means  1108 display data read-out means Best Mode for
carrying out the Invention The mode for carrying out the present invention
will  be described referring to the drawings in the following.  (The first
embodiment) One embodiment of a video display unit according to the
present invention will be described referring to Figs 1 and  2 in the
following. In Fig 1, a system control part 100, a video decoding  part 101,
a frame memory 102, a display timing generation  means 103, a memory
control means 104, and an output buffer  means 105 have a similar structure
as a corresponding one  according to a prior art. The present embodiment is
an example of a video display  unit according to Claims 1-4. A video
processing unit 106 comprises a data selection  means 1061 for reading out
a display data from the output buffer means 105 by synchronizing to the
pixel clock and for  selecting data to be inputted to an arithmetic unit
described  below, an arithmetic unit A 10 6 2 and an arithmetic unit B 10 6
3,  f or carrying out an arithmetic operation at least six times  



during one period of the pixel clock and for generating the  display data,
a register file 1064 for temporarily storing  the arithmetic operational
result, and an output switching  means 1065. The data selection means 1061
is provided with a  function for controlling the data read out of the
output  buffer means 105 in accordance with a horizontal up-scaled  ratio.
This can be implemented by having, for example, an  eight bit adder to give
a fixed value an increment for each  pixel clock, and by applying a carry
of the adder for read-out  trigger of the next pixel data. In this case,
the horizontal up-scaled ratio can be  designated by giving the fixed value
an increment, and the  eight bit adder output can be utilized as an
arithmetic  processing coefficient for the horizontal up-scaling  process.
The arithmetic unit A (1062) and the arithmetic unit  B (1063) carry out
the following equations respectively.  The arithmetic unit A (1062): (the
operational result)  C1 XA+ j6 X B+C The arithmetic unit B (1063): (the
operational result)  r XD+(l- r) XE wherein A,, B,, Cl, D and E represent
video data selected  by the data selection means 1061. More concretely,
they are  video data outputted from the output buffer means 105, video  



data which is the arithmetic operational result carried out  in the past by
the arithmetic units A(1062) and B(1063), video  data for background color
or the like, video data of the OSD  or the like and video data selected by
the data selection means  1061 from fixed value data (for example zero) or
the like to  enable outputs of specific values. And cr and O are
coefficients for carrying out an arithmetic operation with  particular
weighting (filter processing) for video input  data A and B selected by the
data selection means 1061, for  example, arithmetic coefficients when
processing for the  horizontal up-scaling as already mentioned or the
arithmetic  coefficients to carry out the vertical pixel arithmetic
operations, or the like. And r is a blending arithmetic  coefficient which
enables translucent blending arithmetic  operations for video input data D
and E selected by the data  selection means 1061, and for example, if r=O,
then E is  outputted as it is, and if r=l, then D is outputted as it is,
and r=1/2, then D and E are outputted as translucent videos. The
instruction sequencer 107 is synchronized to the  timing of the display
timing generation means 103 to control the data selection means 1061, the
arithmetic units 1062 and  1063, and comprises the following three. The
instruction memory 1071 stores the control  information for controlling the
input and output of the  arithmetic units 1062 and 1063, the instruction
execution  



control means 1072 controls a plurality of the instruction  read-outs
within one period of the pixel clock, and the  instruction decoder means
1073 decodes the instructions read  out of the instruction memory 1071 and
controls data inputted  to the arithmetic units 1062 and 1063 by using the
data  selection means 105 [sic]. The instructions select coefficient values
a and  and input data A. B and C f or the arithmetic unit A 1062,, select
coefficient value rand the input data D and E for the  arithmetic unit B
1063 and designate where the output of each  arithmetic unit should go
(information on where the result  is written in: whether writing into the
resister file 1064  or writing into the output switching means 1065).
Instruction memory 1071 stores 6 instructions and the  instruction
execution control means 1072 reads out this  repetitively by synchronizing
to the pixel clock and controls  the instruction execution for one line.
The mode constructed as mentioned above is described  in operation by
referring to the Fig 2. First of all, the system control means 100 controls
the  display control to one line unit. More concretely, by the  indication
of the system control part 100, the memory control  means 104 reads out
data to be displayed in line unit from  the frame memory 102 to the output
buf f er means 105. The video  processing unit 106 and the instruction
sequencer 107 



generate the output data for one line by utilizing this part  of data. The
part of the operations until reading out the  display data to the output
buffer means 105 is the same as  that of the prior art. In the case
described below the input  resolution shown in Fig 8 (a) is 352 X 240 and
what is  displayed is expanded twice in the horizontal and vertical
directions. In this case, the output buffer means 105 holds  the data for
two lines where decode videos are in serial from  the frame memory 102. Fig
2 shows an example which implements a video  processing in Fig 7 according
to a prior art, having a pixel  clock of 13.5 MHz and an operational clock
of the video  processing unit and the instruction sequencer, six times as
fast as this, that is Of 81 MHz. The instruction execution control means
1072  synchronizes to the pixel clock to read out repetitively the
instructions on Ot' to 51h address of the instruction memory  1071. The
instruction decoder means 1073 decodes the instructions read out and
controls the data selection means 1061, the arithmetic unit A 1062 and the
arithmetic unit B  1063 as follows. The arithmetic unit A: (1) instruction
1: The data selection means 1061  selects the horizontal two pixel data of
the first line of  the decode video (video) and the coefficient value data,
and  



carries out the multiplication and addition processes using  the same data.
The arithmetic operational result is written  into the register file 1064.
Thereby, the horizontal up-scaling process of the first line (horizontal
arithmetic  operation) is carried out. (2) instruction 2: The data
selection means 1061  selects the horizontal two pixels of the second line
and the  coefficient value data and carries out the multiplication and
addition processes using the same data. The arithmetic  operational result
is passed through (feedback to the data  selection means). Thereby, the
horizontal up-scaling  process (horizontal arithmetic operation) of the
second line  is carried out. (3) instruction 3: The data selection means
1061  selects the register file data written into under the  instruction 1
and the arithmetic operational result of the  instruction 2 (which was
passed through) , and carries out the  multiplication and addition
processes. Thereby, the  vertical up-scaling process (vertical arithmetic
operation) by the first line and the second line data is carried out.  The
arithmetic coefficient values cv and $are realized by  allowing the data
selection means 1061 to have a coefficient  register and using the a and fl
setted in line unit by the  system control means 100. The arithmetic
operational result  is written into the register file 1064. 



(4) instruction slots 4-6 don't particularly carry out  instruction
executions. operation here is described referring to Fig 2. For  example,
the arithmetic operational result 2003 carried out  by the instruction 3
during the term 2001 (corresponding to  the data written in the register
file 1064) is utilized in  an arithmetic processing 2004 at the instruction
1 in the term  2002 described later. The abbreviated marks utilized in Fig
2 are described  below. HFLTO is an abbreviation of Horizontal Filter 0,
which  means an horizontal filter processing of the first line.  HFLT1 is
an abbreviation of Horizontal Filter 1, which means  a horizontal filter
processing of the second line. VFLT is  an abbreviation of a Vertical
Filter, which means a vertical  filter processing. NOP is an abbreviation
of No Operation,  which means nothing is processed. BLD BG is an
abbreviation  of Blend with Background (background color), meaning a
blending process with background color. In addition, BLD OSD is an
abbreviation of Blend with OSD, meaning a blending  process with the OSD
data. The arithmetic unit B: (1) instruction 1: The data selection means
1061  selects the data of register file 1064 written under the  instruction
3 of the arithmetic unit A and a register value  which becomes a background
color (held in the data selection  



means 1061) and carries out an arithmetic operation. The  arithmetic
coefficient value r is generated from an effective display term signal of
the decode video in the data  selection means 1061. The arithmetic
operational result is  passed through (feedback to the data selection
means).  Thereby, the data painted out outside of the effective display
area with a particular background color is generated. The  effective
display term signal is a signal to designate the  video display area. (2)
instruction 2: The data selection means 1061  selects the arithmetic
operational result of the instruction  1 and the OSD data to carry out the
blending process. The  OSD data has a blended value with the video data (r
coefficient value). The arithmetic operational result is  written into the
output switching means 1065 to be outputted  to the external monitor. The
instructions for one pixel (six steps) are  described as the above and are
executed repetitively by synchronizing to the pixel clock, as shown in Fig
2, by the  instruction execution control means 1072, thereby, video  data
for one line can be generated. The up-scaling process  for the decode video
can be coped with by changing the  instructions 1-3 in the arithmetic unit
A. For example, the  case of the horizontal up-scaling process can be coped
with  by executing only the instruction 1 and leaving the  



instructions 2-6 as NOP (no operation). on the other hand, Fig 3 is an
example that realized  the video processing of Fig 9 according to a prior
art in a  video display unit of Fig 1. In the following description,  two
types of screens, the decode video (video) and the still  picture data are
reduced into 1/2 in each of the horizontal  and vertical directions. At the
time of vertical 1/2 down-scaling, an interpolation processing is carried
out by  serial two lines to generate the data. In the same way as  Fig 2.
the pixel clock is 13.5 MHz and the operational clock  for video processing
unit and the instruction sequencer is  six times as fast as that,, which is
81 MHz. The instruction  controlled in the instruction sequencer 107 is
controlled as  follows. Arithmetic unit A: (1) instructions 1-3: The same
contents as described  in Fig 2. (3) instructions 4-6: The execution
contents are same  as instructions 1-3,, but there exists one difference
that the  data selection means 1061 selects still picture data as
arithmetic processing data. Arithmetic unit B: (1) instruction 1: The data
selection means 1061  selects the register file 1064 written in under the
instruction 3 of the arithmetic unit A and the register value  



which becomes background color (held in the data selection  means 1061) to
carry out the operation. The operational  result is written into the
register file 1064. (3) instruction 2: The data selection means 1061
selects the register file 1064 written in under the  instruction 6 of the
arithmetic unit A and the register value  which becomes background color
(held in the data selection  means 1061) to carry out the operation. The
operational  result is passed through. (4) instruction 3: The data
selection means 1061  selects the register file 1064 written in under the
instruction 1 and the arithmetic operational result of the  instruction 2
to carry out the operation. The arithmetic  coefficient vale r is generated
from the active display  period signal of the decoded picture (video) and
this is  selected in the data selection means 1061. The arithmetic
operational result is passed through. (5) instruction 4: The data selection
means 1061  selects the arithmetic operational result of the instruction  3
and the OSD data to carry out the operation. The arithmetic  operational
result is written into the output switching means  1065 to be outputted to
the external monitor. As described above, in the same video display unit as
shown in Fig 1, the instructions of Fig 3 can be carried out  so as to cope
with the video processing shown in Fig 9 easily.  



Accompanying with the recent development of the semiconductor technology,
the operational frequency of the  circuits has been rapidly increasing and
it has been becoming  easier to enhance the operating clock of the
arithmetic units  or the like against the pixel clock. For example, if they
are implemented with a frequency higher than 81MHz, it is  possible to
display two still pictures or videos easily in  accordance with the
configuration of the present invention. Though the embodiment of Fig 1 is
implemented by  carrying out the f ilter arithmetic operation and a
blending  operation separately by two arithmetic units, the present
invention is not particularly limited to that configuration.  For example,
it may be implemented with one arithmetic unit  or with a plurality of
arithmetic units combined together.  The arithmetic units are not
limited-to the multiplication  and addition processes as described in the
above embodiment,  but other arithmetic operation may be carried out. In
the above mentioned embodiment, the instruction  memory size is described
as for one pixel, but it could be  for a plurality of pixels or for one
line. And though the  embodiment is described with a configuration using a
register  file, it could be implemented without a register file if the
instructions are designated so as to use the arithmetic  operational result
for every cycle. (The second embodiment) 



Another exemplary embodiment of a video display unit  according to the
present invention is described referring to  Fig 4, next. The same numerals
are applied f or the same components  as Fig 1 and the descriptions are
omitted for them. This mode is an example of a video display unit
according to Claim 5. In this Figure, the write back means 1066 carries out
the control for writing back the output data from the  arithmetic units A
1062 and B 1063, and the input and output  buffer means 108 is provided
with the function for writing  the written back data from the write back
means 1066 to the  frame memory 102 in addition to read out the display
data from  the frame memory 102. Complying with the instruction of the
instruction  sequencer 107, by selecting the write back means 1066 into
which the arithmetic results are written, the decode video after being
processed or the like are written into the input  and output buffer means
108. In operation, when the write back means 1066 is  selected from the
instruction decoder means 1073, the output  data from the arithmetic units
A 10 6 2 or B 10 6 3 are once stored  in the write back means 1066. The
write back means 10 6 6 transfers the stored data to  the input and output
buffer means 108 in other cycles than  



the display read-out. The system control part 100 controls  the trans f er
of writing to the frame memory 102 by the memory  control means 104 after
the arithmetic operational result  data for one line are written in. If the
written back video is read out of the frame  memory 102 as a still picture
to be displayed, it becomes  possible to display a plurality of reduced
decode videos  arranged in order, for example, a user interface screen can
be easily provided in such a form as a reduced still picture  fitted into a
program table. (The third embodiment) Another exemplary embodiment of a
video display unit  according to the present invention is described
referring to  Fig 5, next. The same numerals are applied for the same
components  as Fig 1 and the descriptions for them are omitted. This mode
is an example of a video display unit according to Claim 6. In the digital
broadcasting, a broadcasting service of  a different frame rate may be
provided. For example, it is  a mixed broadcasting of 480 or 1080 lines of
interlace scanning and 480 or 720 lines of progressive scanningr. In  this
case, it is necessary to switch the clock for display  depending on the
decode videos. In the present embodiment, a video display unit is
described which leaves the operating frequency of video  



processing unit 106 and the instruction sequencer 107 as it  is, while
switching only the number of executable  instructions within one period of
the pixel clock to cope with  such a case. The executable instruction
number switching means 1074  is f or switching the instruction number read
out within one  period of the pixel clock, which is controlled by the
system  control part 100. In operation, the system control part 100 sets
the  instruction number which is set in advance into the executable
instruction number switching means 1074, on switching the  display clock
based on the resolution information of the  decode video. The instruction
execution control means 1072 reads out  repetitively the part
corresponding-to the instruction  number designated by the execution
instruction number  switching means 1074. The above mentioned configuration
makes it possible to  implement a video processing without causing any
problems  even in case the display clock is switched. As described above,
according to a video display unit  of the present invention, a variety of
functions can be  implemented easily by combining instructions
corresponding  to the common hardware and display requirement
specifications for different display requirement  



specifications depending on the service providers. And it  is also possible
to implement the instruction memory of a  little size only for one pixel,
and the circuit scale can also  be realized without almost changing from a
conventional unit. The present invention will be described based on the
drawings illustrating the modes as follows. (The forth embodiment) Fig 6 is
a block diagram showing a video display unit  of the forth embodiment
according to the present invention,  and Fig 7 is a block diagram showing
the configuration of a  video processing unit in the video display unit. In
Fig 6, the system control means 100, the video  decoding means 101, the
frame memory 102, the display timing  generation means 10 3, the memory
control means 10 4, and output  buffer means 105 have the same structure as
that of a  corresponding one in a prior art. The present mode is an example
of a video display unit  according to Claims 7, 9 and 10. The video
processing units 106A and 106B generate  output data from the data in the
output buf f er means 105, the  two of them are operated in parallel in the
present mode. This  video processing unit comprises, as shown in Fig 7, a
data  selection means 1061 for selecting data inputted to the  arithmetic
unit described later, the arithmetic units A 1062  and B 1063 for carrying
out three operations to the pixel  



clock, a register file 1064 which is an arithmetic operational  result
buffer means for storing temporarily the arithmetic  operational result,
and the output switching means 1065. A display data read-out means 1108
controls the  read-out of the data from the output buffer means 105
according to a horizontal up-scaled ratio. For example, it  has an eight
bit adder to give the fixed value an increment  and applying a carry of the
adder as a trigger for reading  out the next pixel data, thereby, controls
the read-out from  the output buffer means 105. In this case, the
horizontal  up-scaled ratio can be designated with the f ixed value which
may be given an increment, and the eight bit adder output can  be utilized
as an arithmetic processing coefficient at the  time of the horizontal
up-scaling process. In the present mode, two video processing units process
two pixels at the same time, and therefore, the above mentioned increment
is given twice to the fixed value within  one pixel. The display data
read-out means 1108 outputs the  first read-out data and the arithmetic
operational coefficient to the video processing unit 106A and outputs the
second read out data and the arithmetic operational  coefficient to the
video processing unit 106B. on the other hand, the arithmetic units A1062
and B 1063  of a video processing unit carry out the following equations,
respectively. 



The arithmetic unit A 1062:. (the arithmetic  operational result) = Cr XA +
j6 XB + C The arithmetic unit B 1063:_ (the arithmetic  operational result)
= r XD+ (1-'r) XE wherein A, B, C, D and E are video data selected by the
data selection means 1061 described below, and video data  selected by the
data selection means 1061 from video data  outputted through display data
read-out means 1108 from the  output buffer means 105, video data as the
arithmetic operational results processed in the past by the arithmetic
units A 1062 and B 1063, video data of background color or  the like, video
data of the OSD or the like and fixed value  data for enabling the output
of a particular value (for  example, zero) and the like. And crand $ are
coef f icient  values for carrying out operations with particular weighting
f or the video input data A and B selected by the data selection means 1061
(filter process), and, for example, arithmetic  coefficients at the time of
horizontal up-scaling process as  already described or arithmetic
coefficients to carry out a  vertical pixel operation or the like. And r is
a blending  arithmetic operational coefficient to enable a translucent
blending operation f or video input data D and E selected by  the data
selection means 10 6 1, and f or example, if r = 0, then  E is outputted as
it is, if 'r=l, then D is outputted as it  is, and if 71=1/2, then D and E
are outputted as translucent  



videos. The instruction sequencer 107 synchronizes to the  timing of the
display timing generation means 103 and controls  two video processing
units 106A and 106B, which is constructed  from the following three
components. The instruction memory 1071 stores the control  information for
controlling the inputs and the outputs of the  arithmetic units A 1062 and
B 1063, the instruction executable  control means 1072 controls a plurality
of instruction read-outs within one period of the pixel clock, and the
instruction decoder means 1073 decodes the instructions read  out of the
instruction memory 1071, and controls the data  inputted to the arithmetic
units A 1062and B 1063 for the data  selection means 1061. The instruction
selects the coefficient values a and  flas well as the input data A, B, and
C for the arithmetic unit A 1062 and selects the coefficient value rand the
input  data D and E for the arithmetic unit B 1063 with respect to  the
video processing unit 106A and 106B, respectively, and  designates the
output address of each of the arithmetic units  (information to where the
results are written in: whether  written into the register file 1064 or
into the output switching means 1065). That is to say, two video processing
units are controlled at the same time with common  instructions. 



The instruction memory 1071 stores six instructions,  and the instruction
executable control means 1072 reads this  out repetitively, with two pixels
in one period, and controls  the instruction execution for one line. The
output selection means 109 temporarily stores two  parts of data generated
from two video processing units 106A  and 106B, and selects the data so as
to be outputted alternatively one pixel by one pixel while synchronizing to
the display clock. A video display unit of the present mode which is
configured as described above is described in operation  referring to the
drawings. First of all, the system control means 100 controls the  display
unit per line unit. More concretely, following the  indication of the
system control means 100, the memory control  means 104 reads out the data
to be displayed from the frame memory 102 to the output buffer means 105
per line unit. The  video processing units 106A and 106B as well as the
instruction sequencer 107 use those data to generate the  output data f or
one line. The part of the operations until  reading out the display data to
the output buf f er means 105  is same as that according to a prior art. In
the following,,  the case where the input resolution as shown in Fig 16 (a)
is 352 X240 is described so as to be enlarged twice as large  in the
horizontal and vertical directions when displayed. In  



this case, the output buffer means 105 holds the data for  sequential two
lines of the decode video from the frame memory  102. Fig 8 shows an
example where a video processing of Fig  15 according to a prior art is
implemented, where the pixel  clock is 13.5 MHz and the operating clock of
the video processing unit and the instruction sequencer is three times  as
fast, which is 40.5 MHz. The instruction executable control means 1072
repetitively reads out the instructions on Oth to 5 th address  of the
instruction memory 1071, with two pixels in one period.  The instruction
decoder means 1073 decodes the instructions  read out, and controls the
data selection means 1061 of the  video processing units 106A and 106B and
the arithmetic units  A 1062 and B 1063 as follows. Wherein the video
processing unit 106A generates the data of 2N pixels while the video
processing unit 106B generates the data of (2N+1) pixels.  Arithmetic unit
A: (1) instruction 1: The data selection means 1061  selects the horizontal
two pixel data of the first line of  the decode video (video) and the
coefficient value data to  carry out the multiplication and addition
processes using the  same data. The horizontal two pixel data and the
coefficient  value are inputted from the data read-out means 1108. The
operational result is written into the register file 1064. 



(2) instruction 2: The data selection means 1061  selects the horizontal
two pixels of the second line and the  coefficient value data to carry out
the multiplication and  addition processes using the same data. The
horizontal two  pixel data and the coefficient value are inputted from the
data read-out means 1108 in the same way as the instruction  1. The
operational results are passed through (feedback to  the data selection
means). (3) instruction 3: The data selection means 1061  selects the
register file data that is written in under the  instruction 1 and the
operational result of the instruction  2 (which is passed through) to carry
out the multiplication  and addition operation. Thereby, the vertical
operation by  the data of the first line and the second line are carried
out. The operational coefficient values aand 8 are realized by allowing the
data selection means 1061 to have the  coefficient register so as to be set
per line unit by the  system control means 100. The operational result is
written  into the register file 1064. (4) The instruction slots 4-6 won't
carry out the  instruction execution particularly. Arithmetic unit B: (1)
instruction 1: The data selection means 1061  selects the data of the
register file 1064 written in under  the instruction 3 of the arithmetic
unit A and a register value  



which becomes background color (held in the data selection  means 1061) to
carry out an operation. The arithmetic coefficient value r is generated
from the effective display  term signal of the decode video in the data
selection means  1061. The operational result is passed through (feedback
to  the data selection means). Thereby, the data to paint out  the area
outside the effective display with a particular  background color is
generated. (2) instruction 2: The data selection means 1061  selects the
operational result of the instruction 1 and the  OSD data to carry out a
blending process. The OSD data has  a blending value with the video data
(rcoefficient value).  The operational result is written into the output
switching  means 1065 to be outputted to the external monitor. (3) The
instruction slots 3-6 won't perform the  instruction execution
particularly. The output of the arithmetic unit B 1063 of the two  video
processing units 106A and 106B is inputted to the output  selection means
109 and selected and outputted alternately  by synchronizing to the pixel
clock. More concretely, the  output selection means 109 latches data from
the video processing unit 106A and video processing unit 106B at the  same
time for every two pixels so that the latch data of video  processing unit
106A is outputted first followed by outputting the data of the video
processing unit 106B with  



a delay of one pixel. As described above, the instruction execution control
means 1072 carries out instructions (six steps) repetitively  by
synchronizing to the pixel clock, and can generate video  data for one line
by operating the two video processing units.  The up-scaling processing for
the decode video can be coped  with by changing the instructions 1-3 in the
arithmetic unit  A. For example, the case of a horizontal up-scaling
process  can be coped with by executing the instruction 1 only and by
allowing instruction 2-6 to be NOP (no operation). On the other hand, in
Fig 9, an example is shown which  has realized a video processing of Fig 15
according to a prior  art in the video display unit of Fig 6. In the
following,  two kinds of screens of the decode video (video) and the still
picture data are described as they are reduced into 1/2 in  the horizontal
and vertical directions, respectively. As for  the time of vertical
down-scaling into 1/2, the data is  generated by carrying out an
interpolating process by the  sequential two lines. In the same way as Fig
8, the pixel clock is Bet at 13.5  MHz while the operating clock of the
video processing units  106A and 106B as well as the instruction sequencer
107 is set  three times as fast as that, which is 40.5 MHz. The instruction
controlled by the instruction sequencer 107 is  controlled as follows. 



Arithmetic unit A: (1) instructions 1-3: The same contents as described  in
Fig 8. (3) instructions 4-6: The executable contents are same  as the
instructions 1-3, but are dif f erent in the point that  the still picture
data are selected as the arithmetic operational data from that data
Belection means 1061.  Arithmetic unit B: (1) instruction 1: The data
selection means 1061  selects the register file 1064 written in under the
instruction 3 of the arithmetic unit A and the register value (held in the
data selection means 1061) to carry out an operation. The operational
result is written into the  register filel064. (4) instruction 2: The data
selection means 1061  selects the register file 1064 written in under the
instruction 6 of the arithmetic unit A and the register value  which will
become the background color (held in the data  selection means 1061) to
carry out an operation. The  operational result is passed through. (5)
instruction 3: The data selection means 1061  selects the register file
1064 written in under the  instruction 1 and the operational result of the
instruction  2 to carry out an operation. The operational coefficient
value r is generated from the effective display term signal  



of the decode video (video) in the data selection means 1061,  and this is
selected. The operational result is passed  through. (6) instruction 4: The
data selection means 1061  selects the operational result of the
instruction 3 And. the  OSD data to carry out an operation. The operational
result  is written into the output switching means 1065 to be  outputted to
the external monitor. As described above, the same video display unit as
shown in rig 6 can execute the instructions of Figs 8 and 9  so as to cope
with the video processing shown in Fig 15 easily. According to the present
embodiment as described  above, one instruction sequencer can control a
plurality of video processing units and a variety of display processing
can be realized by combining the instructions. And by unifying the control
system of the video  processing into one, the increase of the circuit scale
is  controlled, and by having a configuration that a plurality  of video
processing unit process in parallel, the following  effects can be gained.
Even in case the video resolution increased, the  similar video processing
can be realized by increasing the  number of the video processing units
operated in parallel.  Particularly it has been becoming necessary to cope
with a  high definition (the resolution exceeds 720 pixels X 480  



lines) system in future and the possibility of realizing that  is becoming
an important point. In designing an LSI, it is easier for the developer to
use the same circuits in parallel than to design totally new  circuits.
Though, in the above described embodiment, two video  processing units are
described, the present invention  doesn't limit the number particularly.
And though in Fig 6,  a filter operation and blending operation are
separately  carried out by two arithmetic units, the present invention
doesn't limit the configuration in particular to implement  it. For example
it may be realized by one arithmetic unit  or it may be combined with a
plurality of arithmetic units. The arithmetic units are not limited to
having the  multiplication and addition processes as described in the
above mentioned mode but may be the ones to carry out other  operational
processes. In the above mentioned embodiment, the instruction  memory is
described as having the size of two pixels, but it  may be provided with a
size of a plurality of pixels or for  one line. In the above mentioned
mode, it is described as having  a configuration using a register file
which is an operational  result buf f er means, but it can be implemented
without having  a register file if the instructions are designated so that



the operational result is used for each cycle. (The fifth embodiment) Fig
10 is a block diagram showing a video display unit  according to the fifth
embodiment of the present invention.  The present embodiment is same as the
above mode in the point where one instruction sequencer controls a
plurality  of video processing units in the same way as in Fig 6, but
different in the point where the instruction decoder of the  instruction
sequencer is provided for each video processing  unit. The same numerals
are applied for the same components  as Fig 6, of which descriptions
are-omitted. The present mode is an example of a video display unit
according to Claim 8. The instruction decoder means 1073A and 1073B have
the  same function as that of the instruction decoder means 1073  in Fig 6.
Though the instruction memory 1174 stores the six  instructions in the same
way as the instruction memory 1071  in Fig 6, it is different in the point
where two instructions  are read out at the same time by the control of the
instruction  execution control means 1072. The output selection means 110
temporarily stores two parts of data generated from the two  video
processing units 106A and 106B respectively to be  outputted by
synchronizing to the display clock. The video display unit according to the
present mode  configured as described above will be described in operation



referring to the drawings. Fig 11 shows an example where the video
processing is  realized in Fig 17 according to a prior art, where the pixel
clock is 13.5 MHz and the operating clock of the video processing unit and
instruction sequencer is three times as  fast as that, which is 40.5 MHz.
The instruction execution control means 1072 reads out  repetitively the
instructions on Oth to 5 th address of the  instruction memory 1174 with
one period of two pixels. At  this time, instructions given to the
instruction decoder  means 1073A and 1073B are staggered as shown in Fig
11. That  is to say, in accordance with the timing of the instruction 1 of
the instruction decoder means 1073A, the instruction 4  is given to the
instruction decoder means 1073B. Those two instruction decoder means 1073A
and 1073B  control the data selection means 1061 and the arithmetic units
A1062 and B 1063 for the corresponding video processing units  106A and
106B, respectively. The instruction control is the  same as in the above
mentioned forth mode, of which description is omitted. In Fig 11, the
operational result data is shown in  BLD(OSD) of the arithmetic unit B. The
operational result  data of the video processing units 106A and 106B are
found  to be produced alternately for each video. Accordingly, the  output
selection means 110 doesn't need a delay control such  



as the one used in the forth mode but may be only selected  alternately by
synchronizing to the pixel clock. As described above, according to the
present mode, one  instruction sequencer can control a plurality of video
processing units,, and a variety of display processing can be  realized
with a different configuration from that in the forth  mode by combining
the instructions. In the present mode, two video processing units are
described, but the present invention doesn't limit the number
particularly. And in an example of Fig 11, the configuration  is
implemented by carrying out a filter operation and a  blending operation
separately by two arithmetic units, but the present invention doesn't limit
the configuration  particularly. For example, one arithmetic unit may be
used  for the implementation, or a plurality of units may also be
combined. The arithmetic unit is not limited to the  multiplication and
addition processes but may be the one which  carries out other arithmetic
operations. In the above mentioned mode, the instruction memory is
described as having the size of two pixels but it may be  provided with a
size of a plurality of pixels or for one line. And in the above mentioned
mode,, the configuration is  described as using a register file which is an
operational  result buffer means, but it can be realized without having  a
register file if the instructions are designated so as to  



use the operational result for every cycle. (The sixth embodiment) Fig 12
is a block diagram showing an example of a video  display unit according to
the sixth mode of the present  invention! and Fig 13 is a block diagram
showing another  example in the same way. The same numerals are applied for
the same components as in Figs 6 and 11, of which descriptions  are
omitted. The present mode is an example of a video display unit  according
to Claim 11. The write back means 111 controls the output data to  be
written back from the arithmetic units A 1062 and B1063, and the input and
output buffer means 112 is equipped with  the function of writing the data
written back to the write  back means 111 into the f rame memory 102 in
addition to reading  out the display data from the frame memory 102. The
instructions of the instruction sequencer 107  select the write back means
111 as an address the operational  results are written into and allows the
processed decode video  or the like to be written into the input and output
buffer  means 112. The dif f erence between Figs 12 and 13 is the different
generation timing of the data outputted from the two video  processing
units. In Fig 12, as described in the forth mode,  two pixels are generated
at the same time for every two pixel  



clocks. on the other hand, in Fig 13, as described in the  f ifth mode,
pixels are generated from the two video processing  units one by one
alternately by sifting the execution instructions by one pixel. The
difference of those examples of configurations  doesn't directly relate to
the writing operation the present  mode is emphasizing on, therefore, the
detailed operational  descriptions are omitted. In operation,, when the
write back means 111 is selected  from the instruction decoder means 1073,
the output data of  the arithmetic units A 1062 or B 1063 are temporarily
stored  in the write back means 111. The write back means 111 transfers the
stored data to  the input and output buffer means 112 in a cycle except to
the display read-out. When the operational result data for  one line are
written in , the system control means 100 controls  the writing-in transfer
to the frame memory 102 by the memory  control means 104. If the videos
written back are displayed by reading out  of the frame memory 102 as still
pictures, it is possible to  display a plurality of reduced decoded videos
in arrangement,  and the user interface screens can easily be provided, in
such  a form as reduced still pictures fixed into the program table. In the
present mode, two video processing units are  described, but the present
invention doesn't limits the  



number particularly. And in an example of Fig 7, the  configuration is
implemented by carrying out a filter  operation and a blending operation
separately by the two  arithmetic units, but the present invention doesn't
limit the  configuration particularly. For example, it can be  implemented
with one arithmetic unit, or a plurality of  arithmetic units may be
combined. The arithmetic units are  not limited only to the multiplication
and addition processes  but may be the ones carrying out other operational
processes. in the above mentioned mode, the instruction memory is
described as having a size of two pixels but it may be provided  with a
plurality of pixels or one line of pixels. In the above mentioned mode, the
configuration is  described as having a register file which is an
operational  result buf f er means, but if these instructions are
designated  so as to use the operational result for each cycle, it can  be
implemented without having a register file. In either unit of the video
display units described in  the present specification, each component can
be implemented  by means of software or it can be constructed as a
dedicated  hard ware. The entire or part of functions of each means or each
step described in either unit of the video display units  described in the
present specification may be implemented by  computer program recorded in a
magnetic disc,, an optical disc  



or other recording media, which can be formed and can be  utilized,
needless to say, in order to implement the same  operations as described
above. That is to say, the present  invention could be a program recording
medium storing a  program to implement by computer the entire or part of
functions of each means or of each part in the above mentioned  units. As
the above description discloses, the present  invention can control the
increase of the development cost  and can provide a video display unit with
an excellent  expansion possibility. That is to say, according to a video
display unit of the present invention, for different specifications with
display requirements depending on the  service providers , each of the
functions can be implemented  easily by combining common hardware and
instructions corresponding to each of the specification with display
requirements. And it is also possible to implement that with  only a little
size of the instruction memory. And in case the video resolution is
increased such as  for a high definition (the resolution exceeds 720 pixels
X  480 lines ) system, a video processing unit with a similar
characteristic can be easily implemented by increasing the  number of video
processing units operating in parallel. In addition, thereby, the effects
are gained that the  development cost which used to be a problem due to the



necessity of manufacturing different types of circuits (LSI)  for each
required specification can be reduced. Availability in the industry As
described above, according to the present  invention, multipurpose
arithmetic units for carrying out at  least one operation within one period
of the pixel clock and  for generating a display data, and an instruction
sequencer  for describing the display data and the operational contents  to
be inputted to this as instructions, for example, are  provided and by
implementing the described instructions  while synchronizing to the display
clock, video up/down scaling processes as well as the blending process with
the  OSD can be realized. Thereby, it is not necessary to provide  a
dedicated circuit for each required specification such as  in a
conventional unit, and by rewriting the instructions  within the
instruction sequencer, it is possible to cope with  a plurality of display
specifications. What is claimed is: 1. A video display unit characterized
by comprising:  a frame memory storing display data; a display timing
generation means for generating a  display timing; a memory control means
for reading out display data  from said frame memory by synchronizing to
said display timing  generation means; 



an output buf f er means f or temporarily storing display  data read out by
said memory control means; an arithmetic unit for generating display data
by  carrying out at least one operation within one period of pixel  clock;
a data selection means for reading out display data  f rom said output buf
f er means by synchronizing to the pixel  clock and f or selecting data
inputted to said arithmetic unit; and an instruction sequencer for
controlling said data  selection means and said arithmetic unit by
synchronizing to  the timing of said display timing generation means. 2. A
video display unit according to Claim 1  characterized by said instruction
sequencer having: an instruction memory for storing control information  to
control said arithmetic unit and said data selection means; an instruction
execution control means for reading out  at least one or more instructions
within one period of the  pixel clock; and an instruction decoder means f
or decoding said read out  instructions and for controlling data inputted
to said  arithmetic unit by said data selection means. 3. A video display
unit according to Claim 2  characterized by: said instruction memory
storing execution instruction  



within at least one period of the pixel clock; and said instruction
execution means reading out  repetitively said instruction memory by
synchronizing to the  pixel clock. 4. A video display unit according to
Claims 2 or 3  characterized by having an operational result buffer means
for enabling to temporarily memorize outputs of said arithmetic unit and
for enabling to output to said data  selection means. 5. A video display
unit according to either one of  Claims 2 to 4 characterized by having a
write back means for  writing back data outputs from said arithmetic unit
to said  output buffer means and the instruction sequencer controlling said
write back means. 6. A video display unit according to either one of
Claims 2 to 5 characterized by said instruction sequencer being provided
with a switching means for the number of  instructions read out within one
period of pixel clock. 7. A video display unit characterized by comprising:
a memory frame for storing display data; a display timing  generation means
for generating a display timing; a memory  control means for reading out
display data from said frame  memory by synchronizing to the generated
display timing; an  output buf f er means f or temporarily storing display
data read  out by the memory control means; a display data read out means  



for controlling reading out of display data from said output  buffer means
in accordance with a desired display specification; a plurality of video
processing units for  processing display data read out from said display
data  reading out means; an output selection means for selecting  output
data of said plurality of video processing units; and  an instruction
sequencer for controlling said plurality of  video processing units and
said output selection means by  utilizing processing instructions
corresponding to a desired  display specification within processing
instructions  corresponding to a plurality of display specifications
stored in advance. B. A video display unit according to Claim 7
characterized by: each Of said video processing units  comprising an
arithmetic unit f or carrying out at least one  operation within one period
of the pixel clock and for generating display data, and a data selection
means for  reading out display data by synchronizing to the pixel clock
from said output buffer means and for selecting data to be  inputted to
said arithmetic unit; and said instruction  sequencer comprising an
instruction memory storing control  information for controlling said
arithmetic unit and said  data selection means, an instruction execution
control means  for reading out at least one or more instructions within one
period of the pixel clock, and an instruction decoder means  



for controlling data inputted to an arithmetic unit within  said plurality
of video processing unit by decoding the read  out instructions. 9. A video
display unit according to Claim 7  characterized by: each of said video
processing units  comprising an arithmetic unit for carrying out at least
one  operation within one period of the pixel clock and for  generating
display data, and a data selection means for  reading out display data from
said output buffer means by  synchronizing to the pixel clock and for
selecting data to  be inputted to said arithmetic unit; and said
instruction  sequencer comprising an instruction memory storing control
information for controlling said arithmetic unit and said  data selection
means, an instruction execution control means  for reading out at least one
or more instructions within one  period of the pixel clock, and an
instruction decoder means provided in each of said plurality of video
processing units  and for controlling data inputted to an arithmetic unit
within  the video processing unit by decoding said read out instructions.
10. A video display unit according to Claims 8 or 9  characterized by said
instruction memory storing an  execution instructions within at least one
period of pixel  clock, and said instruction execution control means
reading  out said instruction memory repetitively by synchronizing to  



the pixel clock. 11. A video display unit according to either one of
Claims 8 to 10 characterized by each of said video processing  units having
an operational result buffer means for enabling  to temporarily memorize
outputs of said arithmetic unit and  for enabling to output to said data
selection means. 12. A video display unit according to either one of
Claims 8 to 11 characterized by having a write back means for  writing back
output data from each of said video processing  units to said output buffer
means and said instruction sequencer controlling said write back means. 13.
A program recording medium characterized by  storing a program for
implementing by computer the entire or  a part of functions of each means
according to either one of  Claims 1 to 12. 




