Video Apparatus

Backeround of the Invention

Field of the Invention:

The present invention relates to a video apparatus, and more particularly, to a
video apparatus simplifying the checking and adjustment of a specific single module

which constitutes the video apparatus.

Description of the Related Art:

In recent years, video apparatuses are manufactured {assembled) by combining
a plurality of parts which have been modularized for every function unit.
Accordingly, by changing the parts (modules) to be combined variously, many types
of products have become possible to be designed and manufactured easily and
efficiently.

At the same time, as known well, broadcasting is done in a different
broadcasting systems from country to country throughout the world. For c;,xample,
there are three major television broadcasting systems; NTSC, PAL and SECAM.
Each of these systems may still differ in minute details in each of countries
(particularly, in the ex-Communist bloc) even though these systems are same. To
cope with such circumstances, ideas have been searched for making the video
apparatus able to receive various broadcasts in different television broadcasting
systems, and at the same time, for improving its designing. efficiency and globalizing

of products by modularizing such parts, which differ from broadcasting system to
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broadcasting system, as the intermediate-frequency signal processing circuit part and
the sound multiplex signal processing circuit part to use them as module parts and
by using common units for other circuit parts which are common regardless of the
difference in broadcasting systems and by replacing the module parts.

Meanwhile, for tl‘;e adjustment of various devices comprising the module, a
method to adjust by using a microcomputer through the BUS line is used. This
technique is called the BUS control which replaces the conventional hand-operated
volurr_le adjustment.

Fig. 4 is a block diagram to show an example of an adjustable tester for
modules controlled by the BUS control, and Fig. 5 is a flow chart of the checking
and adjustment procedures on the conventional modules.

In Fig. 4, the adjustable tester 25 carries out a temporary adjustment and the
check of the operation on the module 7. The tester 25 has a microcomputer 3, an
inputting/outputting means 4, a memory 8 and a BUS line 6.

The microcomputer 3 is provided with various test programs and test data
which are necessary for the temporary adjustment of the module 7. The
inputting/outputting means 4 inputs control commands and control data to the
microcomputer 3, and at the same time, outputs responses to the control commands
and control data. The memory 8 stores data for the temporary adjustment of the
module 7 and the like. The BUS line 6 is connected to the microcomputer 3, the
memory 8 and the module 7.

The module 7 comprises a TV receiver’s intermediate frequency signal
processing circuit, a sound multiplex signal processing circuit, a sound processor,
etc. The BUS line 6 is connectable to each of these circuits. The module 7 is also

provided with terminals to input to the intermediate frequency signal processing
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circuit, to output video signals from the intermediate frequency signal processing

circuit, and to output sound signals from L (left) and R (right) of the sound
Processor.

On the other hand, the main unit of a TV receiver includes a tuner for
receiving signals from the antenna and supplying intermediate frequency signals to
the module 7, a video signal processing circuit to which the module 7 supplies video
signals, a display which 1s supplied with the output from the video signal processing
circuit, and a means to regenerate sound signals from the module. The main unit
also has means a channel selecting circuit which is connected to the tuner and
selects received channels, a memory which is connected to this channel selecting
circuit and can store channel data, etc.,, and a means to receive remote control
signals. The channel selecting circuit operates under being controlled by the
microcomputer. This microcomputer is connectable to the tuner, video signal
processing circuit, and each circuit of the module 7 through the BUS line.

The module 7 is a replaceable part comrespondingly to the difference in the
broadcasting systems. Consequently, replacing this module 7 in accordance with
broadcasting systems enables to use a main unit of a TV receiver for each of the
broadcasting systems in common, and to improve design efficiency.

Next, a description will be given on the conventional manufacturing process of
video apparatuses based on the checking and adjustment process on a single module
7 shown in Fig. 5.

As shown m Fig. 5, in order to improve the reliability on the modulanzed
parts first of all, the module 7 is connected to the BUS line 6 of the adjustable tester
25 shown in Fig. 4, and the temporary adjustment of the single module 7 is done by,

for example, inputting some commands or data from the inputting/outputting means
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(adjusting means) 4 to the microcomputer 3. At this time, the data (offset value,
etc.) for each adjustment (temporary adjustment) on each device, which comprises
the module 7 such as an intermediate-frequency signal processing circuit, a sound
multiplex signal processing circuit and a sound processor are stored in the memory 8
of the adjustable tester 25. The temporary adjustment of the module 7 is carried out
on each device. For example, for the intermediate-frequency signal processing
circuit adjustment is done on the AGC level, for the sound multiplex signal
processing circuit adjustment is done on the inputting level, on the separation of L
(left) and R (right) signals, on the DC value of VCO at the PLL circuit, and on all
sorts of filters, for the sound processor adjustment is carried out on the levels of
bass, treble and balance. When the temporary adjustment of this single module 7 is
finished, the check of the operation of the single module 7 follows using a
prescribed means which is not shown in the figures (Step T1).

The module 7, which has been proved to be normal (good product) through
the check of its operation, is mounted on the main unit of a video apparatus
(television receiver) (Step T2), and similarly to the above, each device constituting a
module 7 is readjusted by, for example, inputting some commands or data to the
micrdcomputer in the main unit from the remote controller. The data for adjustment
of each device, that is, an intermediate-frequency signal processing circuit, a sound
multiplex signal processing circuit and a sound processor is stored in the memory of
the main unit (Step T3).

After that, other devices of the main unit, that is, a tuner, a video signal
processing circuit and the like are adjusted. The adjustment data on each device is
stored in the memory of the main unit (Step T4). As for the adjustment of each

device of the main unit, on the tuner, for example, the channel selection is adjusted,
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and on the video signal processing circuit, contrast, brightness and hue are adjusted.

As described above, according to the procedure of the checking and
adjustment process on a single module which operates under the conventional BUS
control, none of the modules have a dedicated memory (for example, EEPROM) to
store the adjustment data on each device comprising the module 7. This requires
the same adjustment twice. The first time, before the shipment of modules as parts,
they are adjusted module by module, and the second time when the module is
mounted and assembled on the set (the main unit), the module undergoes the same
adjustment again as the first time’s together with other devices of the main unit,
then, the data for adjustment of each device is written in the memory which is built
in the set (the main unit). That is, the process which is carried out in Step T1 in
Fig. 5 is repeated in Step T3, meaning excess man-hours for adjustment is required.

As stated above, for a conventional video apparatus, the single module used in
it undergoes various adjustment at the time of manufacture to prepare for its proper
operation, then, is shipped after being checked the operation. When the module is
assembled into a video apparatus, various kinds of adjustments on the module has
been required again. This adjustment must check more parts than adjustment of
other circuit parts (for example, the video/chroma/deflection processing circuit), and

much time has been taken for this readjustment.

Summary of the Invention;

The present invention has been made m consideration of the aforementioned
background.
An object of the present invention is to provide a video apparatus which does

not require repetition of checking and adjustment (i.e., readjustment) on the single
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module, and consequently, which requires leés man-hours.

Another object of the present invention is to provide a video apparatus which
simplifies the work to replace module parts according to specifications.

A video apparatus according to a first embodiment of the present invention is:

a video apparatus has one single module or more with specified functions, and
has a main unit which is mounted with one single module or more on and operates
along with this single module, and

at least one single module has a built-in memory, a feature of the present
invention, to store the data for adjustment obtained during the time of checking and
adjustment of the single module.

In the first embodiment of the invention, because at least one single module is
designed to store various data for adjusfment acquired during the adjustment of the
single module in the bult-in memory, the readjustment of the single module is made
unnecessary when the single module is mounted on a main unit of a video apparatus.

A second embodiment of the invention is characterized in that the memory is
built in the module which requires the most processes for adjustment out of all of
the one single module or more.

A video apparatus according to a third embodiment of the invention is
characterized in that the memory in the video apparatus according to the first
embodiment stores data for the adjustment of each device of the main unit at the
time of the mounting of the single module as well as data for the adjustment of the
single module obtained when it underwent the checking and adjustment.

In the third embodiment of the invention, the built-in memory can store
various data for the adjustment of the single module and data for the adjustment of

each device of the main unit at the mounting time of the single module, thereby
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enabling the single module and the main unit to share one memory.

A video apparatus according to the fourth embodiment of the present invention
comprises:

a television signal processing unit comprising a tuner to receive television
broadcasting signals and to generate intermediate frequency signals, a channel
selecting means which has a microcomputer for selecting a channel received at said
tuner, and a signal regenerating means to process the signals of the channel selected
by said channel selecting means and to regenerate video signals and at the same time
to regenerate sound signals;

a module comprising a memory and a signal processing means which is
supplied with intermediate frequency signals from said tuner, processes said
intermediate frequency signals, and supplies video signals and sound signals to said
signal regenerating means of said television signal processing unit; and

a BUS line which is arranged in said television signal processing unit and said
module in order to connect said microcomputer in said television signal processing
unit with said signal processing means and said memory in said module.

In a fourth embodiment of the invention, it can be made possible that the
number of adjustment processes can be reduced after the mounting of a single
module on the main unit by building in a memory together with a single module
which includes processing parts with comparatively many parts to adjust in a
television receiver, such parts as the intermediate-frequency signal processing part,
the sound multiplex signal processing part and the signal processing part of the
sound processor, and at the same time, the single module can be used removably for
a television signal processing unit which is a common main unit when the single

module is adjusted in advance correspoding to a television broadcasting system



(NTSC, PAL, SECAM or the like),.

A video apparatus according to the fifth embodiment of the present invention,
wherein, in said memory of the module, besides the adjustment data obtained at the
time of checking and adjustment of said module, the channel data selected at said

channel selecting means can be stored.

Brief Description of the Drawings:

Fig. 1 is a block diagram showing a single module used in the video apparatus
according to the present invention, and an example of an adjustable tester to test the
single module.

Fig. 2 is a block diagram of a video apparatus according to the present
invention.

Fig. 3 is a flow chart of the checking and adjustment processes of the single
module according to the present invention.

Fig. 4 shows an example of an adjustable tester for a conventional single
module.

Fig. 5 is a flow chart of the checking and adjustment processes of a

conventional single module.

Detailed Description of the Preferred Embodiments

The present invention will now be described in detail with reference to the
accompanying Fig. 1 to Fig. 3 which illustrate preferred embodiments of the
invention.

Fig. 1 is a block diagram to show the single module used in the video

apparatus, that is, a TV receiver, for example, according to the present invention,
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and an example of an adjustable tester to test the single module. Fig. 2 is a block
diagram of an example of a main unit of a video apparatus on which a module after
being checked the operation is mounted, and Fig. 3 is a flow chart showing the
processes of checking and adjustment of the single module according to the present
invention.

In Fig. 1, the module 1, which operates by the BUS control, has a built-in
memory 2, and the adjustable tester 5, which carries out the temporary adjustment
and the check of the operation, is composed of the microcomputer 3 provided with
various test programs and data for tests required for the temi)orary adjustment of the
single module 1, and of the inputting/outputting means 4 which inputs control
commands or control data to the microcomputer 3 and at the same time outputs
responses to the control commands or control data. The module 1 1s connected with
the microcomputer 3 through the BUS line 6 which transfers data.

In Fig. 2, on the other hand, the antenna 15 is connected to a tuner 13, the
tuner 13 is connected with a terminal 20 of the module 1, the terminals 22 and 23 of
the module 1 are connected to the L (left) side loudspeaker 16 and R (nght) side
loudspeaker 17 respectively, the terminal 24 of the module 1 is connected with the
V/C/b (video/chroma/deflection) processing part 18 which constitutes a video signal
processing circuit, and the V/C/D processing part 18 is connected with a display 19.

Further, the module 1 is a replaceable module part to be replaced
correspondingly to each of the broadcasting systems. The terminal 20 is connected
with an intermediate-frequency signal processing circuit 10 in the module 1, the
intermediate-frequency signal processing cﬁcuit 10 is connected with a terminal 24
and a sound multiplex signal processing circuit 11. The sound multiplex signal

processing circuit 11 is connected with a sound processor 12. The sound processor
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12 is connected with terminals 22 and 23.

Furthermore, each composing part of the main unit 251, such as the
microcomputer 3, the tuner 13, the video/chroma/deflection processing part 18, and
each composing part of the module 1, such as the memory 2, the
intermediate-frequency signal _processing circuit 10, the sound multiplex signal
processing circuit 11 and the sound processor 12, they are all connected to each
other by the BUS line 6. The devices which constitute the main unit 251 and the
ones which constitute the module 1 are connected by the BUS line 6 through the
terminal 21. Also, the microcomputer 3 is connected with the inputting/outputting
means 4 and the remote controller 14 through communication media, such as cables
and radio transmission lines. It is designed to control, based on instructions
(command etc.) from them, the operations of the BUS line 6 and each processing
part (circuit etc.) which is connected to the BUS line 6. Moreover, in this
embodiment, the inputting/outputting means 4 may be omitted (described later).

Next, a description will be given with reference to Fig. 3 on the procedures of
the checking and adjustment of a single module and of the adjustment of the video
apparatus according to the present invention.

As shown in Fig. 3, first of all, the check is carried out on the single module
in order to improve the reliability on the module parts. That is; the single module 1
1s connected to the BUS line 6 of the adjustable tester 5 shown in Fig. 1, then, for
example, some commands or data are input from the inputting/outputting means
(adjusting means) 4 to the microcomputer 3, and the single module 1 is temporarily
adjusted. At this time, the data for the adjustment of each device comprising the
module 1, that is, devices such as the intermediate-frequency signal processing

circuit 10, the sound multiplex signal processing circuit 11, and the sound processor
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12 shown in Fig. 2, are stored in the built-in memory 2 of the module 1. The
adjustment of the module 1 (according to the embodiment of the present invention, it
becomes not the temporary adjustment but the main adjustment) is carried out for
each device. Similarly to the above, for example, for the intermediate-frequency
signal processing circuit 10, adjustment is done on the AGC level, for the sound
multiplex signal processing circuit 11, adjustment is done on the inputting level, the
separation of L (left) and R (right) signals, the DC value of VCO at the PLL circuit,
and on various filters, and for the sound processor 12, adjustment is done on the
bass level, treble level and balance level. When the adjustment of the single module
1 is completed, the check of operations of the single module 1 is carried out by a
predetermined means which is not shown (Step S1).

If a single module 1 is proved to_be normal (good product) through the check
on operations of the single module 1, it is mounted as a module part on the main
unit 251 (Step S2).

After that, other devices of the main unit 251, such as the tuner 13 and the
video/chroma/deflection processing part 18 are adjusted, and the data for the
adjustment of each device is stored in the memory 2 which is built in the module 1
(Step S3). The adjustment of each device of the main unit 251 is done similarly to
the adjustment of conventional cases. For example, for the tuner 13 the channel
selection is adjusted, and for the video/chroma/deflection processing part 18, the
contrast, the brightness, the hue etc. are adjusted. Thus, in the embodiment
according to the present invention, the processes done in the conventional Step T3 in
Fig. 5, that is, readjustment of each device constituting the module 1 and the writing
of data in the memory are never carried out.

Therefore, because the readjustment of the module 1 is not done in the
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embodiment according to the present invention, by carrying out all the adjustment of
each device of the main unit 251 using the remote controller 14, the
inputting/outputting means 4 in Fig. 2 becomes omissible (deleted).

Further, the video apparatus according to the present invention can deter an
increase in cost by using a memory which also serves for channel selection as the
memory 2 which is built in the module 1. Besides, the optimum data for
adjustment at the time of various adjustment of the single module 1 can be stored in
advance in the built-in mem.ory 2, making the readjustment process on the single
module 1 omissible.

In this way, once this single module 1 is incorporated in the main unit 251 of a
television receiver, the adjustment of the video apparatus according to the present
invention can be completed by storing the data for the adjustment of the contrast,
brightness, hue etc. for the video/chroma/deflection processing part 18 and the data
for channel selection for the tuner 13 in the memory 2 which is built in the module
1.

That is, when the single module 1 is incorporated in the main unit 251,
reading out the content stored in the built-in memory 2 in the single module 1
completes the adjustment of the intermediate-frequency signal processing circuit 10,
the sound multiplex signal processing circuit 11 and the sound processor 12.
Consequently, there is no necessity to repeat the adjustment of these parts, and thus,
omitting such redundant readjustment processes becomes feasible.

Furthenn;)re, while the video apparatus has been described in preferred
embodiments of the present invention as comprising one module (predetermined
function unit) and one main unit, the present invention is not limited only to these

embodiments but various changes in combination may be possible (for example, a
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composition with a plurality of modules with one main unit, etc.). Besides, when a

plurality of modules are applied, installing the memory in the module, which
requires the most adjustment processes, can simplify the adjustment of the video
apparatuses.

As stated above, the present invention eliminates the necessity of repeated
checking and adjustment of a single module. This feature effectively makes the
complicated adjustment of modules unnecessary upon the assembly of video
apparatus or replacing service of module parts.

While the present invention has been described above with respect to preferred
embodiments thereof, it should be understood that the present invention should not
be limited only to these embodiments but various change or modification may be
made without any departure from the scope of the present invention. The present
invention is of course applicable to other electronic apparatuses than the video

apparatus.
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What is Claimed is:

1. A video apparatus comprising one or more single modules (1) having a
predetermined function, and a main unit (251) which has one or more said single
modules (1) mounted on and operates together with such single modules (1),
wherein

at least one (1) of said single modules has a memory (2) built in to store the
data for adjustment acquired at the time of checking and adjustment of the single
module (1).

2. The video apparatus according to claim 1, wherein said memory (2) is
built .in a module (1) having the most adjustment processes of one or more said
single modules (1).

3. The video apparatus according to claim 1, wherein said memory (2)
stores not only the data for adjustment acquired at the time of checking and
adjustment of said single module (1) but also the data for the adjustment of each
device of said main unit (251) at the time of mounting of said single module (1} on.

4. A video apparatus, comprising:

a television signal processing unit (251) comprising a tuner (13) to receive
television broadcasting signals and to genérate intermediate frequency signals, a
channel selecting means (13, 3) which has a microcomputer (3) for selecting a
channel received at said tuner, and 2.1 signal regenerating means (16, 17, 18) to
process the signals of the channel selected by said channel selecting means and to
regenerate video signals and at the same timé to regenerate sound signals;

a module (1) comprising a memory (2) and a signal processing means (10, 11,
12) which is supplied with intermediate frequency signals from said tumer (13),

processes said intermediate frequency signals, and supplies video signals and sound



) 0 A

15

signals to said signal regenerating means (16, 17, 18) of said television signal
processing unit (251); and

a BUS line (6) which is arranged in said television signal processing unit
(25-1) and said module (I} in order to connect said microcomputer (3) in said
television signal processing unit (251) with said signal processing means (10, 11, 12)
and said memory (2) in said module (1).

5. The video apparatus according to claim 4, wherein, in said memory (2) of
said module (1), besides the adjustment data attained at the time of checking and
adjustment of said module (1), the channel data selected at said channel selecting

means (13, 3) can be stored.



