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power switch in a remote commander. In a remote controller standby mode,
the main power to the The present invention relates to a digital con-
signal processing IC is off to OV or grounded and trol bus system wherein
function blocks included in  the TV set waits to receive an operation
command electronic equipment are connected through bus   5   from the
remote commander. lines to allow signal transmission therebetween.      In
this state, the common inner bus is also More particlarly, the present
invention relates to a  grounded and the channel selection microproces-
digital control bus system  which inter-connects  sor cannot access the
non-volatile memory through digitally controllable ICs installed in an
electronic  the inner bus. For example, if the signal processing equipment.
10  IC has a surge protection diode at an input end Most video/audio
equipment such as television  connected to the inner bus, the cathode of
the receivers, VTRs, and tape recorders that use      protection diode
connected to the power source is digitally controllable ICs employ an inner
bus sys-  grounded, and the inner bus is thereby grounded. tem. In a
conventional inner bus system, electronic   Once the remote controller
standby mode is equipment includes a CPU, an inner bus, and a   is  set
after, e.g., a power failure, a "last power flag" ROM as a control block.
The control program for   representing the TV operation mode Immediately
the respective circuits is stored in the ROM. In  prior to the power
failure cannot be read out from a normal operation, the program is read out
by the  memory area at the corresponding address of the CPU and control
signals are supplied to a predeter-  non-volatile memory. As a result, the
status prior to mined circuit through the inner bus so that the  20  the
power failure cannot be restored. corresponding digitally controllable IC
performs a    In the VTR built-in TV set, while the TV block predetermined
operation. These ICs are also con-  occupies the bus to perform internal
processing, trolled by a keyboard or a remote controller      the
key/remote controller decoder cannot send a through the CPU and the inner
bus.                signal to the VTR block. In addition, the VTR block A
conventional inner bus is described as a two-  25  cannot use the inner bus
to perform its internal line system consisting of a data transmission line
processing. and a clock transmission line in Japanese Patent
Furthermore, the following problem also exists Application laid open No.
57-106262.              due to common use of the bus. A master controller
For example, in a conventional TV set utilizing  sends both data and
address signals for designat- an inner bus system, a channel selection
micropro-  30  ing a slave device. In this case, if signal processing
cessor, a non-volatile memory for storing control  ICs (e.g., tuner ICs)
having identical slave address data, and a signal processing IC including a
video  in the TV and VTR blocks are provided, confusion processor and an
audio processor are connected    should occur. through a two-line inner
bus. If a channel selection  It is, -therefore, an object of the present
inven- command is externally supplied to the TV set, the   35  tion to
improve utilization efficiency of the inner channel selection
microprocessor reads out present  bus system while the inner bus disable
state is data corresponding to the selected channel from   prevented. the
memory and transmits the present data to the       In order to achieve the
above object of the signal processing IC. The channel selection micro-
present invention, there is provided a two-line type processor thus
performs channel selection so as to  40  digital control bus sytem adapted
for use in an receive a predetermined reception signal.
audio-visual electronic apparatus, comprising: In another conventional VTR
built-in TV set as    a two-line type control bus having a clock line a
kind of composite video/audio equipment utilizing  and a data line provided
for connecting function an inner bus system, a TV block and a VTR block
blocks of said audio-visual electronic apparatus in are controlled by a
key/remote controller decoder  46  order to transmit control data among
said function of a microprocessor through an inner bus.         blocks, and
In the above inner bus systems, an inner bus is   switch means provided at
said two-line type commonly used in single electronic equipment.
digital control bus for electrically disconnecting at The bus is used
(occupied) by time division pro-  least one of said function blocks from
said two-line cessing. The bus cannot be used for simultaneous  50  type
digital control bus. processing. For this reason, various operational lim-
Fig. 1 is a block diagram of an inner bus system its and inconvenience
result.                        TV set according to an embodiment of the In
the above TV set with the remote controller   present invention; function,
the channel selection microprocessor and   Fig. 2 is a block diagram of a
VTR built-in TV the non-volatile memory are always supplied with  55
according to another embodiment of the present an operating power from a
subsidiary power sup-     invention; 



ply. A main operating power is supplied to the       Fig. 3 is a block
diagram of a bus switching signal processing IC upon ON/OFF operation of
the    system according to still another embodiment of 2    3
EP 0 211 554 B1                      4 the present invention; and
active bus (i.e. bus B2) by the switches 1a and 2a Fig. 4 is a block
diagram of a bus disconnection  switching over from bus B1 to bus B2.
system according to still another embodiment of    Fig. 2 shows another
embodiment of the the present invention.                          present
invention. This embodiment exemplifies a Fig. 1 shows an inner bus system
TV set   5   TV + VTR combination product. A TV block 5 according to an
embodiment of the present inven-  comprises a channel selection
microprocessor 1, a tion. An inner bus employs a double bus system
non-volatile memory 2, and a signal processing IC consisting of first and
second buses B1 and B2.   3 in the same manner as in Fig. 1. A VTR block 6
The bus B1 consists of a data/address line SDA1   comprises a channel
selection microprocessor 11, and a clock line SCL1. Similarly, the bus B2
con-  10   a servo controller 12, and a signal processing IC sists of a
data/address line SDA2 and a clock line  13. SCL2. The bus B1 is commonly
connected to a          Each of the TV and VTR blocks 5 and 6 has a channel
selection microprocessor 1, a non-volatile.  double bus system consisting
of buses B1 and B2 memory 2, and a signal processing IC 3. The bus  In the
same manner as in Fig. 1. The intrablock B2 is commonly connected to the
channel selec-  15  communication paths can be enabled even In the tion
microprocessor 1 and the non-volatile memory  remote controller standby
mode. 2.                                                   In addition, a
high-order double bus system is Bus selection switches 1a and 2a are
arranged  also employed in the entire system. The bus from in the channel
selection microprocessor 1 and the  the key/remote controller decoder 8 as
a controller non-volatile memory 2, respectively. The channel  20  consists
of a first bus IB1 for TV block and a selection microprocessor 1 and the
non-volatile   second bus IB2 for VTR block. Each of the buses memory 2 are
selectively connected to either one  IB1 and IB2 is branched into parallel
buses B1 and of the buses through bus interfaces (BUS-INTFCs)  B2 In each
blocks 5 and 6 in the same manner with 1b and 2b.
Fig. 1. A 5V sub-power supply Is supplied to the chan-  25  The bus IB1
consists of a data/address line nel selection microprocessor 1 and the
non-volatile  SDA3 and a clock line SCL3. Similarly, the bus IB2 memory 2.
The signal processing IC 3 is operated  consists of a data/address line
SDA4 and a clock with a main power supply of 5 V.                 line
SCL4. The first and second buses IB1 and IB2 When the TV set is operated
upon TV signal     are switched by a bus selection switch 8a in the
reception, a mode signal MODE representing   30  key/remote controller
decoder 8 and connected to power-on state is set at logic "1". In response
to  the internal circuit in the decoder 8 through a bus this signal, the
bus selection switches 1a and 2a  interface (BUS INTEC) 8B. An operation
signal select the first bus B1 (SDA1 and SCL), as shown  (control code)
from a key matrix 14 on an elec- in Fig. 1. Therefore, TV signal reception
is con-  tronic equipment panel surface or a remote control- trolled
through the first bus B1.     .  35  ler-receiver 15 is supplied to the
decoder 8 through In the remote controller standby mode, the    a decode
circuit 8C and the bus interface 8b. At main power of 5 V is no longer
supplied to the   the same time, the decode circuit 8c outputs a signal
procesing IC 3 and the mode signal goes to  TV/VTR mode signal upon
operation of the key logic "0". The channel selection microprocessor 1
matrix 14 or the remote controller to cause the bus and the non-volatile
memory 2 are supplied by the   40  selection switch 8a to select one of the
buses IB1 sub-power supply and held In the wait mode. In    and IB2. this
case, the first bus B1 is also grounded upon    For example, the VTR is
operated in the play power-off of the signal processing 103 and cannot
mode in the following manner. The operator uses be used.
the key matrix or the remote controller to set the However, the bus
selection switches 1a and 2a   45  TV set in the VTR mode. In this case,
the selection are switched in response to the mode signal of    switch 8a
is switched to the side of the first bus logic "0" so that the channel
selection micropro-  IB1. In this mode, the TV block 5 can receive a cessor
1 can communicate with the non-volatile    video RF signal. When the VTR is
subsequently memory 2. Therefore, even in the standby mode,    set in the
play back mode, the selection switch 8a the channel selection
microprocessor 1 can read   50  Is switched to the side of the second bus
IB2 and 



out data from the non-volatile memory 2. For ex-  thus the VTR block 6 is
set in the play back mode. ample, the "last power flag" can be read out
upon    The TV and VTR blocks 5 and 6 can be recovery from the power
failure to restore the op-  controlled by the decoder 8 through the
indepen- eration status immediately prior to the power fail-  dent buses
IB1 and IB2. Even if the TV block 5 ure.                                55
continuously occupies the bus IB1 to perform its It will be apparent from
the foregoing that, on  internal processing in the TV block 5, the commu-
entering the powered-down mode, the signal pro-  nication path between the
decoder 8 and the VTR cessing IC3 is disconnected from the currently
block 6 is guaranteed through the bus IB2. Even if 3    5                EP
0 211 554 B1                     6 the ICs of an identical slave address
are used in  Claims the TV and VTR blocks 5 and 6, the buses IB1 and IB2
are switched to easily identify the target slave  1. A two-line type
digital control bus (B1, B2) device.
having a clock line (SCL) and a data line (SDA) Fig. 3 shows still another
embodiment of the   5  provided for connecting function blocks (1, 2,
present invention. The bus system in this embodi-     3) of an audio-visual
electronic apparatus In ment is a compromise bus system between the
order to transmit control data among said func- double bus system of Fig. 1
and the exclusive bus    tion blocks, and system of Fig. 2. The inner bus
(SDA and SCL)            switch means (la, 2a) provided at said connected
to a bus interface 1b in a channel selec-  10  two-line type digital
control bus for electrically tion microprocessor 1 is branched from a bus
disconnecting at least one of said function selection switch 1a into first
and second buses B1    blocks from said two-line type digital control an B2
which are connected to a signal processing      bus. IC3 and a non-volatile
memory 2. The bus selec- tion switch 1a is controlled in response to a
switch-  15  2. A digital control bus sytem according to claim ing signal
SW1 to selectively form independent        1, wherein said switch means is
controlled in communication paths by using the buses B1 and
response to a main power supply applied to B2 as exclusive buses for the
function blocks (3     said at least one function block. and 2). For
example, the ON/OFF of the main power is detected according to the
operation mode   20  3. A digital control bus system according to claim to
form the switching signal SW1 which is used to     1 or 2, wherein said
electronic apparatus has a disconnect the bus B1 of the signal processing
IC3    first control bus and a second control bus and from the channel
selection microprocessor 1 and       said switch means is operative to
switch said the non-volatile memory 2.                            at least
one function block from said first con- Bidirectional switches 1c and 1d
are arranged   25  trol bus to said second control bus. to short-circuit
both the data/address lines SDA1 and SDA2 and both the clock lines SBL1 and
SCL2   4. A digital control bus system according to claim of the first and
second buses B1 and B2, respec-      3, wherein said at least one function
block tively. If the bidirectional switches 1c and 1d are  includes said
switch means between a bus turned on in response to a switching signal SW2,
3o  Interface and connecting terminals provided in the buses B1 and B2
function as an integral bus       said function block. which can be used as
a common inner bus in the electronic equipment.
5. A digital control bus system according to claim In order to disconnect
the common bus line        4, wherein said at least one function block from
a predetermined function block, a disconnec-  35  further includes switch
means which connects tion switch 17 shown in Fig. 4 may be arranged
said first control bus with said second control accordingly to still
another embodiment. For exam-    bus. pie, when the 5V main power is no
longer supplied to the IC 3 in the remote controller standby mode,  6. A
digital control bus system according to claim the disconnection switch 17
is opened and a func-  40  5, wherein said latter mentioned switch means
tion block 18a can be disconnected from the com-      is provided between
said first mentioned mon bus lines SA and SCL connected to another
switch means and said connecting terminal of function block 18b. The
disconnection switch 17      the function block. may be a switching element
included in the func- 



tion block 18a and may serve as a high impedance   45  7. A digital control
system according to claim 1 when the main power is off.
wherein two buses are provided, said at least The present invention is not
limited to the       one function block being connected to one of
particular embodiments described above but can        the buses and the
switch means being op- also be applied to a certain inner bus system
erable to selectively connect the other of the having a timer standby
function, for example.  so    function blocks to the other one of the
buses, According to the present invention as de-         thereby to
electrically disconnect said at least scribed above, when a predetermined
function          one function block. block is powered off, it is
disconnected from the bus line. Therefore, the bus line is not forcibly  8.
A digital control system according to claim 1, grounded in the power off
state. The communica-  55   wherein the switch means is interposed be- tion
between the remaining function blocks can be     tween the at least one
function block and the guaranteed.
bus and is arranged to open or disconnect said at least one function block
from the bus. 4    5                EP 0 211 554 B1                   6 the
ICs of an identical slave address are used in  Claims the TV and VTR blocks
5 and 6, the buses IB1 and IB2 are switched to easily identify the target
slave  1. A two-line type digital control bus (B1, B2) device.
having a clock line (SCL) and a data line (SDA) Fig. 3 shows still another
embodiment of the   5  provided for connecting function blocks (1, 2,
present invention. The bus system in this embodi-    3) of an audio-visual
electronic apparatus in ment is a compromise bus system between the
order to transmit control data among said func- double bus system of Fig. 1
and the exclusive bus    tion blocks, and system of Fig. 2. The inner bus
(SDA and SCL)            switch means (1a, 2a) provided at said connected
to a bus interface 1b in a channel selec-  10  two-line type digital
control bus for electrically tion microprocessor 1 is branched from a bus
disconnecting at least one of said function selection switch 1a into first
and second buses B1   blocks from said two-line type digital control an B2
which are connected to a signal processing      bus. IC3 and a non-volatile
memory 2. The bus selec- tion switch 1a is controlled in response to a
switch-  is  2. A digital control bus sytem according to claim ing signal
SW1 to selectively form Independent       1, wherein said switch means is
controlled in communication paths by using the buses B1 and
response to a main power supply applied to B2 as exclusive buses for the
function blocks (3     said at least one function block. and 2). For
example, the ON/OFF of the main power Is detected according to the
operation mode   20  3  A digital control bus system according to claim to
form the switching signal SW1 which is used to     1 or 2, wherein said
electronic apparatus has a disconnect the bus B1 of the signal processing
103   first control bus and a second control bus and from the channel
selection microprocessor 1 and       said switch means is operative to
switch said the non-volatile memory 2.                            at least
one function block from said first con- Bidirectional switches 1c and 1d
are arranged   25  trol bus to said second control bus. to short-circuit
both the data/address lines SDA1 and SDA2 and both the clock lines SCL1 and
SCL2   4. A digital control bus system according to claim of the first and
second buses B1 and B2, respec-     3, wherein said at least one function
block tively. If the bidirectional switches 1c and 1d are  Includes said
switch means between a bus turned on in response to a switching signal SW2,
30  interface and connecting terminals provided In the buses B1 and B2
function as an integral bus       said function block. which can be used as
a common inner bus in the electronic equipment.
5. A digital control bus system according to claim In order to disconnect
the common bus line        4, wherein said at least one function block from
a predetermined function block, a disconnec-  35    further includes switch
means which connects tion switch 17 shown in Fig. 4 may be arranged
said first control bus with said second control accordingly to still
another embodiment. For exam-    bus. ple, when the 5V main power is no
longer supplied 



to the IC 3 in the remote controller standby mode,  6. A digital control
bus system according to claim the disconnection switch 17 is opened and a
func-  40  5, wherein said latter mentioned switch means tion block 18a can
be disconnected from the com-     is provided between said first mentioned
mon bus lines SA and SCL connected to another        switch means and said
connecting terminal of function block 18b. The disconnection switch 17
the function block. may be a switching element included in the func- tion
block 18a and may serve as a high impedance   45  7. A digital control
system according to claim 1 when the main power is off.
wherein two buses are provided, said at least The present invention is not
limited to the       one function block being connected to one of
particular embodiments described above but can       the buses and the
switch means being op- also be applied to a certain inner bus system
erable to selectively connect the other of the having a timer standby
function, for example.  so    function blocks to the other one of the
buses, According to the present invention as de-         thereby to
electrically disconnect said at least scribed above, when a predetermined
function         one function block. block is powered off, it is
disconnected from the bus line. Therefore, the bus line is not forcibly  8.
A digital control system according to claim 1, grounded in the power off
state. The communica-  55  wherein the switch means is interposed be- tion
between the remaining function blocks can be   tween the at least one
function block and the guaranteed.
bus and is arranged to open or disconnect said at least one function block
from the bus.    7                EP 0211 554 B1                    8
Revendlations                                       des bus, de manibre a
deconnecter electrique- ment ledit bloc fonctionnel considere. 1. Bus de
commande numerique du type A doux lignes (Bi, B2) possedant une ligne
d'horloge  a  Systeme de commande numerique selon la (SCL) et une ligne de
donnees (SDA), desti-   5  revendication 1, ou le moyon de commutation nees
a connecter des blocs fonctionnels (1, 2,  sOinterpose entre ledit bloc
fonctionnel consid6- 3) d'un appareil electronique audiovisuel afin   re et
le bus et est congu pour s'ouvrlr ou de transmettre des donnees de commando
deconnecter ledit bloc fonctionnel consid~rd entre lesdits blocs
fonctionnels, et             vis-&-vis du bus. un moyen de commutation (1a,
2a) place  1o sur ledit bus de commande numerique du type   PatentansprUche
A deux lignes afin de d~connecter electrique- ment au moins un, considere,
deakdits blocs   1. Digitales Zweileitungs-Steuerbussystem  (BI,
fonctionnels vis-a-vis dudit bus de commande     B2), enthaltend numerique
du type a deux lignes.         15         elne Taktleitung (SCL) und elne
Datenlel- tung (SDA) zum Verbinden von Funktionsblok- 2. Systeme de bus de
commando numerique se-          ken (1, 2, 3) eines audiovisuellen
elektroni- Ion la revendication 1, oO ledit moyen de corn-  schen Gerats,
um Steuerdaten zwischen die- mutation est commands en fonction de l'appli-
sen Funktionsblocken zu Obertragen, cation d'une alimentation electrique
principal.  20  und an dem digitalen Zweileitungs-Steuer- audit bus
fonctionnel considere.                 bus vorgesehene Schaltmittel (la,
lb) zum Ab- trennen wenigstens eines der Funktionsblocke 3. Systeme de bus
de commando numdrique so-          von dem digitalen
Zweileitungs-Steuerbus: Ion la revendication 1 ou 2, ou ledit appareil
electronique possede un premier bus de corn-  25  2. Digitales
Steuerbussystem nach Anspruch 1, mande et un deuxieme bus de commando, et
bei dem die Schaltmittel in Abhgngigketi von lWdit moyen de commutation a
pour fonction       elner Hauptstromversorgung gesteuert werden, de faire
commuter ledit bloc fonctionnel consi-  die an wenigstens einem der
Funktionsblocke dere dudit premier bus de commando audit         anliegt.
deuxibme bus de commando.                30 3. Digitales Steuerbussystem
nach Anspruch 1 4. Systeme de bus de commando numerique so-          oder
2, bel der das elektronische Gerat einen Ion la revendication 3, ou ledit
bloc fonctionnel  ersten und elnen zweiten Steuerbus aufwelst 



considere comporto ledit moyen de commua-        und die Schaltmittel das
Umschalten wenig- tion entre une interface de bus t des bomes  35  stens
sines Funktionsblocks von dem orsten de -connexion prevues dans ledit bibc
fonc-      auf don zwelten Steuerbus bewirken. tionnel. 4. Digitales
Steuerbussystem nach Anspruch 3, 5. Systeme de bus de commando numdrique
so-          bel dem wenigstens ein Funktionsbiock die Ion la revendication
4, ob ledit bloc fonctionnel  40  genannten Schaltmittel enthflt, die
zwischen consid"rX comporte en outre un moyen de          einem
Bus-interface und In dem  Funktions- commutation qui connecte ledit premier
bus de    block vorgesehenen VerbindungsanschlOssen commando avec ledit
douxlme bus de corn-         angeordnet sind. mande. 4s  5. Digitales
Steuerbussystem nach Anspruch 4, 6. Systeme de bus de commando numerique s-
bel dem wenigstens ein Funktionsblock auller- Ion la revendication 5, oO
ledit moyon de com-   dem Schaltmittel enthAlt, die den ersten Steu-
mutation mentionne en dernier est placd entre    erbus mit dem zweiten
Steuerbus verbinden. Iedit premier moyen de commutation mention- ne on
premier et ladite borne de connexion du  5o  6. Digitales Steuerbussystem
nach Anspruch 5, bloc fonctionnel.                                bei dem
die letztgenannten Schaltmittel zwi- schen den erstgenannten Schaltmitteln
und 7. Systbme de commando numerique selon la            den
VerbindungsanschlUssen des Funktions- revendication 1, oO deux bus sont
prevus, ledit  blocks angeordnet sind. bloc fonctionnel considere dtant
connecte h   65 IPun des bus et le moyen de commutation       7. Digitales
Steuerbussystem nach Anspruch 1, ayant pour fonction de connecdto
selective-      bel dern zwei Busse vorgesehen sind und der ment I'autre
des blocs fonctionnels " r'aute     Wenigstens oine Funktlonsblock mit
einem der .~~~~~~~~~~~    9                 EP0211 564B1
10 Busse verbunden ist, und be! dem die Schalt- mittel so betdtigbar sind,
daB sie den anderen der Funktionsblocke selektiv mit dem anderen Bus
verbinden und dadurch den wenigstens einen Funktionsblock elektrisch
abtrennen.  5 &  Dlgitales Steuerbussystem  nach Anspruch 1, bei dem die
Schaltmittel zwischen dem wenig- stens elnen Funktionsblock und dem Bus
lie- gen und so angeordnet sind, daB sie den we-  tO nigstens einen
Funktionsblock von dem Bus abtrennen. 15 20 25 30 36 40 45 50 55    


