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Safety device uses GMR sensor

] Pelegri-Sebastia and D Ramirez-Munoz, University of Valencia, Spain

HI1s DESIGN IDEA presents a differen-  Helmbholtz coils (Reference 2). N - "
Ttial safety device to preventrisks aris-  Thus, the sensor’s output is a ChiZoom: 0.5 Verl 0.5k Hore
ing from current leakages in house-  nonzero voltage that the cir- Figure 2 g
hold applications. The proposed circuit  cuit in Figure 1 amplifies = " £ S :
uses a new method for differential cur- and compares with a preset {3 = '.': f i f ".I "-I
rent sensing (Figure 1). The method en-  reference voltage. The refer- TR '-I il I'. ) |'I L
tails the use of Helmholtz coils and a  ence voltage corresponds to | B S AR AR ,'I S e
magnetic sensor based on the GMR (gi-  the highest allowable leakage \ / \ o o N S -
ant-magnetoresistive) effect. The AC004-  current—generally, approxi- V) W W W
01 magnetic sensor from NVE (www. mately 30 mA. b
nve.com) uses GMR technology (Refer- The sensor’s output, a dif- o
ence 1). Two Helmholtz coils carry the

household’s input current. If no differ-
ential current between phase and ground
exists at the center of the coils, then the
magnetic field is uniform and null. But,
in the presence of an unbalanced mag-
netic field, corresponding to a leakage
current to ground, a differential magnet-
ic field appears at the center of the

ferential voltage, connects via
a highpass filter to an INA118
instrumentation amplifier, a
device with high common-

The sensor’s output (Channel 4) is zero because the dif-
ferential line current is zero.

mode rejection (Reference 3). This stage
converts the sensor’s differential signal
from a Wheatstone-bridge arrangement
to a unipolar output with an appropri-
ate gain figure. This output goes through

a half-wave rectifier and a lowpass filter
and becomes a dc signal. If this signal is
greater than V., then the MOC3041
optotriac turns off, thereby interrupting
the power to the household appliance.
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This circuit uses a GMR sensor to detect and disable dangerous differential line currents.
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Figures 2 and 3 depict two scenarios. The
Channel 1 trace represents the line cur-
rent; Channel 2 shows the current circu-
lating through the line; and Channel 4
represents the sensor’s output, which is
proportional to the difference between
line and ground currents. In Figure 2, the
sensor’s output is zero because the cur-
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A ground current generates a nonzero magnetic field in

the sensor (Channel 4).

rent difference is null. Figure
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3 shows a ground current that | g

generates a nonzero magnet- ; " »

ic field in the sensor. In Figure w—— oa

4, the ground current is '

greater than 30 mA. The com- i Pty '

parator changes state, activat- -, 4 1

ing the optotriac (Channel 1) .
and turning on the |
relay (Channel 2, 20 |
mA/division). Figure 4

Srifen  Channel 3 shows I
the live current, and ey et BUCER o
Channf: 14 shows the The ground current exceeds 30 mA. An optotriac and a
sensor’s output (1 relay disconnect power to the household appliance.

mV/division).O
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