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(54) Network control apparatus capable of decreasing power consumption during a waiting mode

(57) A network control apparatus includes a current
sensor, a line current detector, and a source power volt-
age controller. The current sensor detects a line current

flowing a line. The line current detector detects an output
signal from the current sensor. The source power volt-
age controller turns on and off a source power voltage
to be supplied to the current sensor.
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Description

[0001] The present invention relates to a network con-
trol apparatus, and more particularly to a network control
apparatus which is capable of decreasing a power con-
sumption during a call signal waiting mode.
[0002] Many network control apparatuses have a cur-
rent sensor for detecting a line current and a line current
detector for detecting an output signal from the current
sensor so that a call signal from other communications
terminal can be detected during a call signal waiting
mode. For this, the current sensor and the line current
detector need a power during the call signal waiting
mode. Accordingly, the network control apparatus con-
sumes the power all the time.
[0003] One solution is described in Japanese Laid-
Open Patent Publication No. 08-262072 (1996), which
uses a current sensor having a hole device to detect a
line current and improves a power consumption of the
current sensor.
[0004] The above solution is not sufficient, however,
and a source power voltage itself to be supplied during
the call signal waiting mode may be saved.
[0005] Accordingly, an object of the present invention
is to provide a novel network control apparatus which is
capable of decreasing a power consumption during a
call signal waiting mode.
[0006] To achieve this and other objects, the present
invention provides a novel network control apparatus
which includes a current sensor, a line current detector,
and a source power voltage controller. The current sen-
sor detects a line current flowing a line. The line current
detector detects an output signal from the current sen-
sor. The source power voltage controller turns on and
off a source power voltage to be supplied to the current
sensor.
[0007] The source power voltage controller may turn
on the source power voltage during a first time period
when the current sensor operates and a second time
period when the line current detector detects the output
signal from the current sensor, and turn off during other
time periods.
[0008] The line current detector may detect the output
signal from the current sensor immediately after the first
time period.
[0009] The source power voltage controller may de-
termine whether the line current detector detects the line
current, and keep the source power voltage at a high
level when determining that the line current detector de-
tects the line current.
[0010] Other aims, features, and advantages of the
present invention will become apparent from the follow-
ing detailed description when read in conjunction with
the accompanying drawings.
[0011] A more complete appreciation of the present
invention and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-

tion when considered in connection with the accompa-
nying drawings, wherein:

Fig. 1 is a schematic block diagram of a main circuit
of a network controller according to an embodiment
of the present invention;
Fig. 2 is a time chart for explaining signal statuses
during on-hook and off-hook modes of the network
controller of Fig. 1; and
Fig. 3 is a flowchart for explaining an exemplary pro-
cedure of a line loop current check operation of the
network controller of Fig. 1.

[0012] In describing preferred embodiments of the
present invention illustrated in the drawings, specific ter-
minology is employed for the sake of clarity. However,
the present invention is not intended to be limited to the
specific terminology so selected and it is to be under-
stood that each specific element includes all technical
equivalents which operate in a similar manner.
[0013] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views, and more particu-
larly to Figure 1 thereof, there is illustrated a schematic
block diagram of a main part of a network controller 100
according to an embodiment of the present invention.
The network controller 100 of Fig. 1 includes terminals
L1 and L2 for connecting internal circuit lines to lines 1
connected to a telephone line (e.g., an analog telephone
line network). The network controller 100 further in-
cludes a current sensor 2, a line current detector 3, a
source power gate circuit 4, a source power voltage con-
troller 5, a DP (dial pulse) generator 6, a line transformer
7, a CML relay 8, a call signal detecting circuit 9, and
terminals T1 and T2. The terminals T1 and T2 are con-
nected to a telephone 10.
[0014] The current sensor 2 is connected to the line
from the terminal L1 and detects a line loop current over
a predefined level flowing through the line. A line loop
current will be generated when a call session starts be-
tween two communications apparatuses; the apparatus
having the network controller 100 and another commu-
nications terminal. When the current sensor 2 detects
such a line loop current during a time of a call session,
it generates binary signals O1 and O2, and extracts a
tone signal which is overlaid on the line loop current
flowing through the line. The binary signals O1 and O2
are independent from the line polarity, and are detected
by the line current detector 3 connected to the current
sensor 2. Also, the current sensor 2 generates a signal
TONE OUT which is sent to a tone detecting circuit (not
shown).
[0015] The source power gate circuit 4 is connected
to a main power supply unit (not shown) and the current
sensor 2. The source power gate circuit 4 includes a
PNP transistor to control a source power voltage sup-
plied from the main power supply unit (not shown) and
turns on and off a supply power voltage Vcc to the current
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sensor 2.
[0016] The source power voltage controller 5 controls
the source power gate circuit 4 with a control signal VC-
NT output therefrom. The source power voltage control-
ler 5 outputs the VCNT at a low level to turn on and at
a high level to turn off the supply power voltage Vcc to
the current sensor 2.
[0017] The DP generator 6 generates a dial pulse and
is controlled by a main controller (not shown).
[0018] The line transformer 7 is connected to the DP
generator 6 to adjust a circuit impedance and to discon-
nect the primary and secondary sides of the circuit. The
line transformer 7 receives and transmits message sig-
nals and the like exchanged between the two commu-
nications apparatuses during a call session.
[0019] The CML relay 8 connects the lines from the
terminals L1 and L2 to the line from the terminals Tl and
T2, as shown in Fig. 1, during a time period of waiting a
call signal which is referred to as a call waiting period.
When a call session starts, the CML relay 8 switches
the connection of the lines from the terminals L1 and L2
to the DP generator 6 by the main controller (not shown).
[0020] The call signal detecting circuit 9 is connected
to the telephone 10 via the lines from the terminals T1
and T2, and detects a call signal sent to the telephone
10. When the call signal detecting circuit 9 detects a call
signal, it generates a binary signal and sends it to a sig-
nal detecting unit (not shown).
[0021] In the thus configured circuit of the network
controller 100, a line loop current over the predefined
level flows when a handset (not shown) of the telephone
10 is off-hooked and, then, the current sensor 2 detects
the line loop current. However, during the call waiting
period, the power voltage supplied to the current sensor
2 is controlled to be turned on and off by the source pow-
er voltage controller 5 using the power gate circuit 4.
[0022] Referring to Fig. 2, an operation of the network
controller 100 is explained. Fig.2 shows statuses of sig-
nals of the network controller 100 during a time period
when the telephone 10 changes its mode from an on-
hook mode to an off-hook mode and then from the off-
hook mode to another on-hook mode. Here, the on-hook
mode represents the call waiting mode and the off-hook
mode represents the call session mode.
[0023] During the first on-hook mode in the time chart
of Fig. 2, the lines L1 and L2 are connected and drop
down to -48 volts, and the line current detector 3 per-
forms a periodic line loop current check for checking
generation of a line loop current on the line of the termi-
nal L1 at intervals of a predetermined time period. In this
case, the source power voltage controller 5 drops the
VCNT signal to the low level for a time period Ton so as
to provide the supply power voltage Vcc (e.g., +5 volts)
to the current sensor 2. Here, a time period Td for de-
tecting the line loop current is provided immediately after
a time period Tr in which the current sensor 2 is activat-
ed.
[0024] During the on-hook mode, the current sensor

2 outputs the binary signals O1 and O2 as high signals.
Accordingly, these signals are high in the time periods
Td during the on-hook mode.
[0025] immediately after the binary signals O1 and O2
are detected, the source power voltage controller 5 rais-
es the VCNT signal to the high level so as to stop sup-
plying the supply power voltage Vcc to the current sensor
2. When Vcc is turned off, the binary signals O1 and O2
from the current sensor 2 become low.
[0026] The present embodiment will repeat the above
operation at every time period Ton during the on-hook
mode, and causes the supply power voltage Vcc to form
a triangle pulse, as illustrated in Fig. 2, so that an aver-
age power consumption will be decreased.
[0027] When the handset (not shown) of the tele-
phone 10 is off-hooked, or at a call transmission mode,
the CML relay 8 is controlled to change the connection
of the lines from L1 and L2 to the lines to the DP gener-
ator 6, so that the circuit turns into the off-hook mode.
At a call receiving mode, the call signal detecting circuit
9 detects a call signal flowing through the line and, then,
the CML relay 8 is caused to change the connection of
the lines from L1 and L2 to the lines to the DP generator
6, so that the circuit turns into the off-hook mode.
[0028] During the off-hook mode, the lines of the ter-
minals L1 and L2 have a few volts, as illustrated in Fig.
2, such that the line loop current over the predetermined
level flows into the current sensor 2. In this case, when
the line current detector 3 performs the periodic line loop
current check, one of the binary signals O1 and O2 out-
put from the current sensor 2 becomes low. Which signal
of the O1 and O2 becomes low is determined by the
signal polarity of the lines of L1 and L2.
[0029] Assuming that the binary signal O1 becomes
low, for example, the line current detector 3 detects no
binary signal O1 and determines that the circuit is in the
off-hook mode. Then, the source power voltage control-
ler 5 maintains the VCNT signal at the low level so as
to keep providing the supply power voltage Vcc to the
current sensor 2. This is because the current sensor 2
needs the supply power voltage to detect the tone signal
TONE OUT, a reversed signal polarity operated using
the line loop current, a dial pulse for a remote switching
from the telephone 10, and so forth during the off-hook
mode. If the current sensor 2 is not supplied with the
supply power voltage, it cannot perform these detection
operations during the off-hook mode.
[0030] When the handset (not shown) is put back to
the telephone 10, the mode is turned back to the on-
hook mode and the lines of the terminals L1 and L2 are
disconnected. In this case, the above-described opera-
tions in the on-hook mode will be performed, as shown
in Fig. 2.
[0031] In this way, the network controller 100 per-
forms the line loop current check operation and the on/
off control operation of the supply power voltage Vcc to
the current sensor 2.
[0032] Next, a main procedure of the line loop current
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check operation of the network controller 100 is ex-
plained with reference to Fig. 3. In Step S1 of Fig. 3, the
source power voltage controller 5 sets the control signal
VCNT to the low level and turns on the supply power
voltage Vcc which is supplied to the current sensor 2. In
Step S2, the current sensor 2 operates and the time pe-
riod Tr passes. In Step S3, the line current detector 3
detects the binary signals O1 and O2 output from the
current sensor 2.
[0033] In Step S4, the line current detector 3 deter-
mines if the binary signals O1 and O2 are at the high
level. If both O1 and O2 are at the high level and the
determination result of Step S4 is YES, the process pro-
ceeds to Step S5. In Step S5, the source power voltage
controller 5 raises the power control signal VCNT to the
high level, and turns off the supply power voltage Vcc.
Then, in Step S6, the process proceeds to a procedure
of the on-hook mode operation. In this case, the supply
power voltage Vcc is turned on and off, and the power
consumption by the current sensor 2 is accordingly de-
creased.
[0034] If at least one of the signals O1 and O2 is at
the low level and the determination result of Step S4 is
NO, the process proceeds to Step S7. In Step S7, the
process proceeds to a procedure of the off-hook mode
operation. In this case, the supply power voltage Vcc is
maintained at the high level.
[0035] The network controller 100 can watch genera-
tion of the line loop current by performing the above-
described procedure at intervals of a predetermined
time period so as to save the power consumption.
[0036] The present invention may also be applied to
a variety of communications apparatuses which in-
cludes a signal detecting circuit constantly consuming
the power during the waiting mode.
[0037] Obviously, numerous additional modifications
and variations of the present invention are possible in
light of the above teachings. It is therefore to be under-
stood that within the scope of the appended claims, the
present invention may be practiced otherwise than as
specifically described herein.

Claims

1. A network controller, comprising:

a current sensor for detecting a line current
flowing in a line;
a line current detector for detecting an output
signal from said current sensor; and
a source power voltage controller for turning on
and off a source power voltage to be supplied
to said current sensor.

2. A network controller according to Claim 1, wherein
said source power voltage controller is adapted to
turn on said source power voltage during a first time

period when said current sensor operates and dur-
ing a second time period when said line current de-
tector detects said output signal from said current
sensor, and to turn it off during other time periods.

3. A network controller according to Claim 1, wherein
said line current detector is adapted to detect said
output signal from said current sensor immediately
after said first time period.

4. A network controller according to Claim 1, wherein
said source power voltage controller is adapted to
determine whether said line current detector de-
tects said line current, and to keep said source pow-
er voltage at a high level when determining that said
line current detector detects said line current.

5. A network controller, comprising:

current sensor means for detecting a line cur-
rent flowing in a line;
line current detecting means for detecting an
output signal from said current sensor means;
and
source power voltage controlling means for
turning on and off a source power voltage to be
supplied to said current sensor means.

6. A network controller as defined in Claim 1, wherein
said source power voltage controlling means turns
on said source power voltage during a first time pe-
riod when said current sensor means operates and
a second time period when said line current detect-
ing means detects said output signal from said cur-
rent sensor means, and turns off during other time
periods.

7. A network controller as defined in Claim 1, wherein
said line current detecting means detects said out-
put signal from said current sensor means immedi-
ately after said first time period.

8. A network controller as defined in Claim 1, wherein
said source power voltage controlling means deter-
mines whether said line current detecting means
detects said line current, and keeps said source
power voltage at a high level when determining that
said line current detecting means detects said line
current.
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