~
N 2
%

. o M- - .
. AS FuED

This Sheet Has Been Rep

T Illl

10

15

20

CURRENT CONTROIL CIRCUIT
This invention relates to a bleed current circuit to
provide power to aﬁ electronic circuit in its quiescent
modg. This bleed.current may be necessary to provide power
for circuit elements sgch as a memory or proéessor while the
circuit is not in use. A common situation where the need

for such a bleed circuit arises is in the case of an ON-HOOK

" telephone subset, and the invention will be described in

that context.

Many modefn telephones 1include memories and
processors and are connected to the phone line via a line
gswitch which is open circuit when the phone is ON-HOOK. The
phone is powered from the exchange via the phone line so
when the phone is ON-HOCOK the phone is unpowered.

One way to continue to provide power for the phone-

when ON-HOOK is to provide a large value bleed resistor

- (~1MQ) shunting the line switch. However, this solution may

not always be .acceptable. In Australia, there is a
requirement that bleed currents be kept below S0uA, so the
bleed resistor must limit the current to that wvalue with

maximum line wvoltage which may be of the order of 50V.

However where two phones are connected in parallel to a line

and one of the phones is taken QFF-HOOK the line voltage may

fall to e.g., 10V. This means that the bleed current for the
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ON-HOOK phone is reduced in proportion to the change in line

2

voltage. This may cause the bleed currenﬁ to fall below
that required by the phone’s circuit. Alternatively if the
bleed resistor is chosen to provide sufficient current at
minimum line voltage, the current may exceed the permitted
level at maximum line voltage.

The present invention seeks to -provide a bleed
current circuit that satisfied the Dbefore mentioned
requirements.

According to one aspect of the invention there is
provided a bleed current regulating circuit to control the
bleed current fed from a source of electric power to a load,
the regulating circuit including sensing means to sense the
bleed current, the sensing means causing impedance control
means to increase a series impedance between the source and
the load when the sensing means detects that the bleed
current has exceeded a first thrésﬂgld level.

According to another aspect of the invention there
is provided a bleed current control circuit to control the
bleed current to a load from a source of electric power, the
cirduit including a first transistor with its emitter-
collector path in series with a first resistor and the load,
a second transistor with its' emittér-collector path in
series with a second resistor and the load, the base of the
first transistor being connected to the junction of the
collector of the second transistor and the second resistor,
and a third transistor with ifs collector emitter path in

series between a third resistor and the load, the base of
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the third transistor being connected to the junction of the

3

collector of the first transistor, the third resistor being
connected between the base-emitter terminals of the second

transistor, wherein, when the current through the third

‘resistor causes the voltage drop across the third resistor

to exceed the turn-on base-emitter voltage of the second
transistor, the emitter-collector voltage of the second
transistor falls, reducing the emitter collector current of
the first transistor, which tends to reduce the collector-
emitter current of the thixd transistbr, whereby the
collector-emitter current of the third transistor is.
limited.

In order that the invention and its various other
preferred features may be understood more easily, an
embodiment thereof will now be described, by way of example
only, with reference to the drawing the single Figure of
which shows a bleed circuit embodying thé invention.

In the drawing an on-hook load L1, e.g., a telephone
memory and real time clock circuit, is connected to a source
of electric power VS, e.g., a telephone line, via a switch
S1, e.g., the line switch, and a diode D1, and an off-hook
load L2 e.g., a telephone speech circuit being also coupled
to VS. In the case of an electrénic line switch, S1 may be
controlled from a handset detection circuit which switches
S1 on and off via line W1l depending on whether the handset
is OFF-HOOK or ON-HOOK respectively. Line W1 may also be
used to switch S1 where the subset includes a hands free

control switch.
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When the phone is ON-HOOK, S1 is open circuited, so,
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the phones memory and real time clock circuit is powered via
the bleed circuit. The bleed circuit contains £first,
second, and third :ransistors T1, T2 and T3, resistors R1,
R2 and R3 and capcitor Cl. Diode Dl prevents current from
the bleed circuit flowing via load L2.

Under normal opefating conditions T1, T2 and T3 are
biased in their linear regions. In one embodiment Rl and R3
are each of the order of SMQ? and R2 is of the order of 14KQ.
The main bleed current path is via R2 and the collector-
emitter path of TR3 to load Ll. Thus the supply voltage VS
is dropped across R2, Vg of TR3, and across the load (VL).
The operating point of T3 is chosen so that for a nominal
line voltage Vs of 50v, the bleed current will be 45uA.
This means that (45pA x 14000Q) volts are dropped across
R2 so that the remaining voltage (50 - VR,) is dropped across
TR3 and load Ll. |

VR2~0.5v and the load voltage VL is an order of
magnitude smaller than VS. Thus the major part of VS is
dropped across TR3 (~47v), T3 is controlled by the current
passed by Tl and Tl in turn is controlled by T2. T2 is
controlled by the voltage drop across R2 as this corresponds
to Vg for T2.

Thus as the bleed current.through R2 increasés, Vag
for T2 increases. When V,; T2 exceeds the turn-on voltage,
T2 begins to conduct. This causes a reduction in VCE for T2
which is equal to Vg for Tl., Thus the emitter-collector

current of Tl is reduced, reducing the base current for T3.
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Consequently theé collector-emitter current of T3 1is
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stabilized and prevented from exceeding the predeterﬁined
limit.
The bleed current is determined by the formula:

Vv \'Z
Ib BE(T2) + R3
s R2 R3

5
When VS falls to a level where Vi <  Vigiromy om
(approximately 0.5v) for T2, T2 is switched off and does not
contribute to the bleed current. The bleed current 1b- is
determined by the gains of T1 and T3, so that:
_Bl.B3(VS-VL)
Ib R3
10

Where B1 is the gain of T1, and
B3 is the gain of T3.

Capacitor Cl filters noise from the line.
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1. A bleed current regulating circuit to control

CLAIMS:

the bleed current fed from a source of electric power to a
load, the regulating cifcuit including sensing means to
sense the bleed current, the sensing means causing impedance
control means to increase a series impedance between the
source and the load when the sensing means detects that the
bleed current has exceeded a first threshold level.

2. A bleed current control circuit to control the
bleed current to a load from a source of electric power, the
circuit including a first transistor with its emitter-
collec;or path in series with a first resistor and the load,
a second transistor with its emitter-colléctor path in
series with a second resistor and the load, the base of the
first transistor being connected to the junction of the
collector of the second transistor and the second resistor,
and a third transistor with its collector emitter path in
series between a.third resistor and the load, the base of
the third transistor being connected to the junction of the
collector of the first transistor, the third reéistor being
connected between the base-emitter terminals of the second
transistor, wherein, when the current through the third

resistor causes the voltage drop across the third resistor

to exceed the turn-on base-emitter voltage of the second

transistor, the emitter-collector voltage of the second:

transistor falls, reducing the emitter collector current of
the first transistor, which tends to reduce the collector-

emitter current of the third transistor, whexeby the
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collector-emittér current of the third transistor is

limited.
3. A bleed current control circuit substantially as
herein described with reference to the accompanying drawing.
5 4. A telephone subset including a bleed current

control circuit as claimed in any one of claims 1 to 3.



