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ASIC Based Eta Transducers up to 50 and 100 A nominal
by Rudiger Burkel, Pierre Cattanéo, Steve Guex, Hans Dieter Huber, Bernard Richard & Stéphane Rollier.

The use of electronics is steadily increasing in all areas of daily
life. It starts in the home with domestic appliances, modern com-
munication devices, intelligent HVAC equipment and continues in
many areas ranging from computer and automotive technologies
to the fully automated control of industrial processes.

In the field of power supplies, a fundamental change in circuit
topologies has occurred during the 90’s. Here, digital control
components are becoming more and more important. This trend
can also be observed in power electronics. IGBT power modules
(IGBT = Insulated Gate Bipolar Transistor) are becoming

In 1997 with the current transducer called LTS 25-NP, LEM
introduced a component addressing the requirements of the
modern power electronic market for current sensing, providing
the designer a cost effective device, with high performance,
compact dimensions, immunity from increasingly harsh electric
environments isolation, and single 5 V power supply. This
solution has been realized by using some innovative ways
such as the use of an ASIC (ASIC = Application Specific
Integrated Circuit) and new manufacturing techniques. Today,
LEM increases its 5 Volt transducer family called the ProSenz
family with the LAS 50-TP, LAS 100-TP and SP1 introducing
another technology called @ to reach these same goals.

LEM remains true to our reputation answering to the market’s
needs by introducing new products based on innovative
construction strategies. This is the case today with the
introduction of Eta technology.

How does this new technology work? To answer this question,
it is necessary to have an overview of the existing
technologies:

Open-Looptechnology

Forthe isolated current measurement, Open Loop current
transducers (fig. 1) use a magnetic circuit with an air gap,
located (without any galvanic contact) around the conductor
which carries the current to be measured. A linear Hall element
is inserted into the air gap and provides a Hall voltage
proportional to the flux produced by the current. This Hall
voltage is processed and buffered before being supplied at the
transduceroutput.

Open Loop transducers offer a lot of benefits:

- Simple electronics.
In contrast to the Closed Loop transducers, no current is
needed for the secondary winding, thus eliminating the need
for a costly final amplifier power stage.

- Good price/performance ratio.

- Lowconsumption.

- Small size for higher currents.

The disadvantages are:

- Narrower frequency range.
Up to 25 kHz and 50 kHz, based on the electronic
performance and the quality of the magnetic circuit.

increasingly efficient and compact allowing designers, in con-
junction with other electronic components, to build smaller,
more compact devices. The objective is always an increase in
power density (power per volume) and, at the same time, a
reduction in costs. This innovation trend is only possible, if the
multitude of new processors is also accompanied by the intro-
duction of appropriate sensors in smaller and more cost-effec-
tive versions, equipped with an integrated, electrically isolated
interface for measuring the process variables.

~
e

JL’:L =

=

Fig 3. Eta-principle




Closed Loop technology

- Relatively high offset and gain drift.

- Lower accuracy for the measurement
of AC and DC currents.
Certain parameters such as gap
length affect the accuracy.

- Overheating at high frequency
currents due to magnetic hysteresis
and eddy current losses.

Closed Loop technology

As shown in fig. 2, with this principle, the
Hall element in the air gap is only used
for the detection of flux = 0. A following
electronic circuit drives a compensation
current through a secondary winding
until the primary and secondary ampere-
turns are equal. The compensation
current can then be measured across a
load resistor and is a true reflection of
the primary current.

The method shown in fig. 2 has several
advantages:

- High bandwidth due to the use of the
current transformer effect (frequency
measurement up to 100 kHz and even
200 kHz).

- Excellent accuracy, no gain drift.
Indeed, the gain depends only on the
number of turns.

- Insignificantinsertioninductance.

The Closed Loop technology is not
without its disadvantages:

- High consumption current; the power
supply has to provide the
compensation current.

- Costly electronics due to the power
outputstage.

It was the disadvantages of the Closed
Looptechnology thatlead to the develop-
ment of Eta technology for the design of
a new range of current transducers

(Fig. 3). The LEM designers devised a
solution that keeps the best points of the
well-known already used technologies.

The first models of this new range are
the LAS 50-TP and LAS 100-TP
respectively expected for a nominal
current of 50 A, and 100 A_,,.. They
are both available also under the SP1
model.

@ technology Principle

With the Eta-principle, LEM has tried to
combine the positive properties of the
Open Loop and the Closed Loop
transducers.

This has only become possible, with the
availability of special ASICs that could
significantly improve the performance of
Open Loop transducers. Fig. 3 shows the
construction of this transducer.

In the air gap of the magnetic circuit, there
is a high performance ASIC with a
temperature-compensated Hall element
for the measurement of the magnetic flux.
This allows the transducer to measure
accurately DC and low-frequency
currents.

In the case of AC currents, the secondary

coil delivers the output voltage across the
load resistor R. Both signals are
electronically added to form a common
outputsignal.

As we can see, the Eta is an application
of the Ampere theorem
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which allows us to write the following
practical case (fig. 4):

IP ° NP = Hair ¢ Iair + er °
and I,eN,=H_ ¢l

If
e
, TNSeIs

al

Fig. 4 Application of the Ampere theorem

Advantages & drawbacks of the Eta
principle

% The Eta current sensors are very
accurate for AC current measure-
ments.

* Optimising the currenttransformer,
we can achieve a very fast transient
response. The current sensor is able
to follow accurately a dl/dt up to
100 A/us and even more.

% No overheating at high frequency
currents, because the flux inside the
magnetic circuit is practically zero.
(Primary At = secondary At)

% Very low current consumption.
For example, below 20 mA for the
LAS 50-TP.

% For the measurement of a slightly
variable DC current, an Eta current
sensor will work on the same principle
as a transducer of the “Open Loop”

type.

Consequently, the magnetic circuit
must be dimensioned so as to remain
far from magnetic saturation. In spite
of this precaution, the linearity error
will be the same as that obtained with
an Open Loop sensor, between 3 and
4 times greater than with a Closed
Loop sensor

As the LAS transducers are a
combination between an O/L and a C/
L transducer, some errors, such as
offset and gain thermal drift errors
peculiar to O/L transducers were
introduced compared to traditional
Closed Loop. To improve these
performances, LEM designed a
custom ASIC allowing an enhanced
accuracy when the transducer is
working as an O/L in DC and low
frequencies. Indeed, in this way the
previous errors can be compensated
much more easily.

This ASIC, called PACT (Programmable
ASIC for Current Transducer Fig. 5) has
been designed to withstand high EMC.
The measurement problems linked with
the presence of very high dl/dt and dV/dt
have been the focus of our attention in
particular and we have succeeded in
obtaining an ASIC with an exceptional
immunity.

We see that for the output amplifier,
either aninternal and stable 2.5V
reference or an external reference can
be used.




Main characteristics
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Fig. 5 PACT principle diagram.

Main characteristics

The main characteristics are shown in
the table 1:

The power supply voltage is 0; +5 V
which matches the most commonly used
processors. In contrast to the existing
Closed-Loop current transducers which
generally exhibit a factor for current-
range to nominal-current ratio of 1.5, a
ratio of 2.5 to 3 is obtained with the LAS
range. This is an advantage for most
applications. The LAS 50-TP (LAS 100-
TP) can precisely measure currents up to
150 A (300 A) for a maximum nominal
current of 50 A (100 A). The reference
point without any primary current is 2.5 V,
which is exactly half of the supply rail
voltage. The variation span of the
amplified output signal is 0.625 V/I,,
which results in an output voltage of
4.375 V at +150 A (+300 A) and 0.625 V
at-150 A (-300 A).

Accuracy

Based on the primary signal to be
measured (AC or DC), the LAS current
transducer series works either according
to the Open-Loop principle or the current
transformer effect (one of the Closed-
Loop technology characteristics), this is
exactly the Eta technology principle.
The accuracy is different depending on
the signal to be measured:

1. (case 1) DC or low frequency: In this
case, the transducer is working as an
Open-Loop transducer

2. Or (case 2) AC: In this case, the
transducer is working as a
transformer.

Table 1 Technical data of the LAS Transducers
LAS 50-TP | LAS 100-TP LAS 50-TP/SP1| LAS 100-TP/SP1

Nominal current 50 A 100 A 50 A 100 A
Measuring range +150 A +300 A +150 A +300 A
Accuracy @ +25 °C 1% 1%
Supply voltage +5V +5V
Reference 25V +25mV External 2.5+0.2V
Thermal drift of 50 ppm/K typical 50 ppm/K typical
Vou(/Vref at IP = 0
Frequency
bandwidth DC.. 100 kHz (-1dB) DC .. 100 kHz (-1dB)
Temperature range -40 °C .. +85 °C -40 °C .. +85 °C
Isolation voltage 5 kV 5 kV
Power
consumption 0.08 W 0.08 W

The worst case in terms of accuracy is B

when the transducer is functioning in

the Open-Loop mode. In this case, the

max possible error is of +1% of | at Remanent

+25°C (without electrical, magnetic off- induction

set and linearity error) what is compa-

rable to the Open Loop transducer coercitive field H

accuracy.

The global accuracy for an Open Loop

transducer can be defined as including

(note: in brackets the LAS 50-TP

values):

m The initial electrical offset at +25 °C
atl,=0(V_+25mV,withV_ =25V
+25 mV), this error can be com-

Fig. 6. Magnetic circuit Hysteresis cycle

pensated with the micro-controller.

m The initial gain adjustment error
(0.5 % of |, typical, 1 % of |,

max).

H being function of the measured current (1,).
B being function of H and of the magnetic
circuit used.

The choice of the magnetic circuit and

its associated hysteresis cycle
establishes the Open Loop transducers

measuring range and other properties.

m The magnetic offset: Vom (+0.5 % of

I, after an excursion at I, = 50 A)

m And the non-linearity error (+0.7 % of
I, including the magnetic offset. The
magnetic offset for the LAS 50-TP
can’t be detached of the linearity

error).

The magnetic offset Vom is due to the
magnetic circuit remanence after a
positive or negative excursion into the
transducer measuring range.

What happens exactly?
To answer this question it is necessary
to look at deeper into the transducers

makeup.

When the primary current is increasing,

H increases proportionally and then B

also, according to the magnetic circuit
hysteresis cycle.

The max current of the measuring range
is defined before reaching the magnetic

circuit saturation. The saturation
happens when B begins to taper off and

is complete when B remains constant.
When the current to measure is
decreasing, H decreases proportionally
and then B also, according to the

magnetic circuit hysteresis cycle.
If we look at the theory then B and H

should come back to their initial values
at 0, but in the real world when H is

nearing 0, B reaches a certain value

Let’s have a look on the magnetic circuit
behaviour: A magnetic circuit is defined
by an hysteresis cycle as follows:

slightly different of 0.




Main characteristics, Accuracy

This value is called the remanence
(residual magnetism) and its value is
more significant if saturation is reached.
With all transducers, this value is found
back under the form of a magnetic offset
called “Vom” and after an excursion to 2
e |, it can be of +5 mV max, and +3 mV
max (0.5 % of |,,) after an excursion up
to 11, =50A forthe LAS 50-TP.

For the LAS 50-TP, the Vom error (after
an excursion to + |, ) has been incor-
porated into the linearity error. The linearity
error is defined as the error resulting from
the difference between the actual
measurement and the ideal reference.
The max value found along the transducer
measuring range is then reported in
relation to the nominal current of the
transducer and that gives an error range
applicable to the whole measuring
range. In the present case, the linearity
error is evaluated at <+0.7 % of I

(LAS 50-TP).

example of non-linearity

. A

best reference |
line 'l

max. linearity error

»
>

P

Linearity deviation
expressed in % of |

Fig. 7. Linearity definition.

When the LAS 50-TP is operating in DC,
over the whole temperature range, the
typical thermal drift of the gain is then of
150 ppm/K

In AC measurements, the LAS 50-TP
can be compared to a C/L transducer in
terms of accuracy because it is working
using the same current transformer
effect already used by the C/L
transducers.

When operating in the current trans-
former mode, to keep the same ratio and
output type (voltage) as in DC conditions
of use, a measuring resistor has been
integrated into the transducer. LEM
has chosen resistors with an accuracy
of £0.5 % and a temperature drift of

50 ppm/K maximum.
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Fig.8 : Typical pulse signal

In the area 1, (Fig 8) the LAS 50-TP is
working as a current transformer with no
remanence as high positive dl/dt is
present. During the area 2, of the
waveform, the LAS 50-TP is working as
an Open-Loop transducer with a certain
remanence value because of the
constant DC input. In area 3, the LAS
50-TP is working as a current trans-
former again with high negative dl/dt.
This allows the device to cancel a large
part of the previous remanence value.

A new addition for LAS transducers is
that the built-in reference is provided
externally to the user on an additional
pin. The analogue output voltage at

I, = 0 reaches a temperature stability of
80 ppm/K typical. Its absolute accuracy
at +25 °C is not important since, in most
cases, it can be compensated by a
processor in the customer application.
The temperature drift correlation
between the analogue output voltage
and the build in reference at |, = 0 is
the following: TCV_/V =50 ppm/K
typical.

The availability of the built-in reference
is a way for the user to be able to cancel
the error added by the reference drift
over temperature. This is usually dealt
with by a DSP (Digital Signal
Processor) more and more common in
the Power Electronic circuits.

On the SP1 version, the reference is
provided by the user on a pin and
replaces the built- in reference of the
LAS 50-TP.

This customer reference must have a
value between 2,3 volts and 2,7 volts.

By providing the reference in this way
the customer knows and masters
exactly the reference allowing him to
eliminate the offset in his accuracy
calculation.

Power supply

Digital control systems are generally
operated with a supply voltage of 0;

+5 V. This does not always apply to
peripheral analogue components, as is
the case with current transducers
available in the market today, since they
normally require +12V or +15V to
function. So far, the signals have been
conditioned by using the analogue
converter circuits (Fig. 9).

The LAS and LTS series yProSenz
(Fig. 10) can do without such conversion
feeding directly into the A/D converter.
The user can now save costs both on
the componentitself and on surrounding
components:

¢ Additional operational amplifiers,
measuring resistor and external
reference voltage nolongerrequired

e Smaller size of the printed circuit
board since some components are
omitted

e Elimination of a+15V supply voltage
to operate the sensor

At the same time, the LAS 50-TP power
consumption is really (around 0,08 W)
low and has never been seen so low
in Hall Effect based current
transducers. This is thanks to the use
of the Eta technology and also to the
ASIC (and its own technology) used
requiring very low current to operate.




Wide frequency bandwidth

Figure 9 Block diagram of existing digital systems for current

measurements
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Figure 10 Block diagram of a digital system
for current measurements using the LTS and
LAS series

Wide frequency bandwidth

Fig. 11 and fig. 12 give the frequency
response of the LAS 50-TP. You see
the very good response up to more than
100 kHz. The reason is in the excellent
combination of the ASIC and the
transformer with very good coupling to
the primary.

The —1 dB limit is at approx. 100 kHz and
thus exceeds all values of conventional
state-of-the-art Hall effect transducers.

Behaviour at dV/dt noise

Any electrical component with a galvanic
isolation between the primary and the
secondary circuit has a capacitive
coupling between the isolated potentials.
In applications with high switching
frequencies and consequently with steep
switching slopes (i.e. fast voltage
changes on the primary side), this leads
to undesirable EMl influences (EMI =
Electro Magnetic Interference).

A voltage change of 10 kV/ps in
combination with a 10 pF coupling
capacity generates a parasitic output
current of 100 mA. For the LAS 50-TP,
this would be two times the nominal
current.

Figure 13 shows the behaviour of the
transducer subjected to voltage change
of 6 kV/us and an applied voltage of
1000 V to the primary conductor, with a
zero primary current. The maximum
disturbance obtained is 440 mV, which
corresponds to about 70 % of I . It
should be noted that 200 ns after the end
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Figure 11 Error versus frequency (LAS 50-TP)
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Figure 12 Phase error versus frequency (LAS 50-TP)

of the disturbing transients, the output
signal of the LAS 50-TP is undisturbed.
Note also that the very short duration of
the disturbance can be easily filtered.
This is very important for the use with
digital regulating circuits using pulse
width modulation (PWM). In this case, a
small filter is sufficient for the
attenuation, in order not to reduce the
dynamic characteristics of the sensor.

Standards

During the design of the LAS series,
rules set down in the EN 50178 standard
have been followed. It complies with

5 kV AC-isolation and more than 2 kV
partial discharge extinction voltage, all
requirements for safety isolation up to a
working voltage of 600 V for overvoltage
category lll.

All materials are UL-listed (UL =
Underwriter’'s Laboratories).

The marking of the product with the CE
mark certifies the conformity with the low
voltage Directive 72/23/EEC.




Some application advise + information

Table2 Advantages and applications of the LAS current transducer
inan overview

0.1 ps

Advantages of the LAS series

— Generator / \

192V | dv/dt = 6 kv/ps

Up = 1000 V

A Using an unipolar power supply 0; +5 V, positive and

negative currents can be measured.

0.1 ps

A Very low power consumption.

A The Eta technology provides a wide frequency range with a

200 mV

/
NAL L

fast response time, an extended measuring range and the
capability of measuring short current pulses.

Uout during |
dv/dt =
L 180 mV

A Production-friendliness due to simple mounting.

out

A Cost-effective solution.

Applications

/ Uout max =

440 mV

The LAS opens all applications in low-power electronic systems

such as variable speed drives, electrical drives for industrial use
in heating, ventilation and air conditioning as well as in

Figure 13 dV/dt behaviour (LAS 50-TP)

Some application advise + information

e Couplingbetween primaryand
secondary PCB traces

Capacitive coupling

A capacitive coupling between PCB
traces is an unwanted effect. This
coupling occurs when two tracks are
too near one another, or when they are
in parallel for too long a distance when
a high dV/dt happens (Fig. 14).

This effect can be reduced by
separating the two sensitive traces the
one from the other (in our case, mainly
the transducer’s «Out» output and one
of the primary tracks).

Note: Possibility to create a screening
trace, connecting it to a fixed potential.
(take care however of maintaining the
insulation distances).

This can happen for example when a
trace on one layer of a PCB and the
second trace on another layer of the
same PCB, but the both tracks the one
onthe other.

appliances and industrial devices, servo drives, uninterruptible
power supplies (UPS), and SMPS (Switched Mode Power
Supplies), energy management systems and general

applications of current monitoring.

¢ Noise on the output

The noise of the LAS Series is
generated by the ASIC. The
maximum noise met is of 10 mVpp.
With a small output filter, this can be
reduced easily.

Summary

Table 2 shows all advantages and
applications of the LAS series.

This product is the result of a long
development process based on many
application specific solution details.
These have been created in partnership
and co-operation with developmentand
design engineers, where the exchange
of ideas and information has played a
major role. The objective was to improve
the customers’ products in a very
competitive environment.

This cooperation allows LEM to create
innovative and cost-effective product
solutions which offer both the user and
the manufacturer new possibilities of
automated production with repeatable
performances and a high quality level.

Disturbing

capacity —»:

44—

Voltage scale on the
primary.

Capacitive current
on the secondary.

Figure 14

With the new@ Technology, it's
possible to develop a range of 5V
transducers having about the accuracy
of a Closed Loop type. One big
advantage is the very low power
consumption of about 5 % compared to
a traditional type. The LAS Series is
part of the ProSenz series.




Current Transducer LAS 50-TP & LAS 100-TP | 50 & 100 A

For the electronic measurement of currents: DC, AC, pulsed, mixed,
with a galvanic isolation between the primary circuit (high power)
and the secondary circuit (electronic circuit).

L CE

PN

Electrical data LAS 50-TP LAS 100-TP Features
- Primary nominal r.m.s. current 50 100 A e Current transducer using
R Primary current, measuring range 0..x150 0..+200 A Eta-technology
at frequency > 1 kHz 0 ..+ 300 A * Unipolar voltage supply
* Insulated plastic case recognized
V Analog output voltage @ | +(0.6251/1, \
our g oup g IF' 0 Ve ( v according to UL 94-V0
p= V e £ 0.025 \Y ) .
v Ref " out 58 40,025 v Compact design for PCB mounting
REF eerence.vo age - oulpu D * Extended measuring range.
V .. Load impedance >1 MQ
R, Output load resistance >2 kQ
Rour Output internal resistance <20 Q
C, Max. output capacitive load 1 nF Advantages
\"/ Supply voltage (= 5 % 5 \
IC c ppyt g (:_ @)V _sv T 17 A e Excellent accuracy
- urrent consumption @V, = yp m « Very good linearity
\A R.m.s. voltage for AC isolation test, 50/60 Hz, 1 mn 5 kV « Very low temperature drift
A R.m.s. voltage for partial discharge extinction @ 10 pC 2 kV » Optimized response time
v, Impulse withstand voltage 1.2/50 ps 8 kV * Wide frequency bandwidth
* No insertion losses
Accuracy - Dynamic performance data e High immunity to external
interference
Accuracy ¥ @ I, , T, = 25°C <+1 % * Current overload capability.
€ Linearity error 0 .. I, ? <07 <0.9 %

Typ | Max | Typ | Max . .
Applications

TCV,,; Thermal driftof V., @1, =0atT, 80 | 120 | 80 | 120 ppm/K
TCV, /VREFThermal drift of Vo1 / Ve @ 1, =0at T, 50 | 80 | 50 | 80 ppm/K
TCe, Thermal drift of the galn atT, 150 | 300 | 300 | 500 ppmK ¢ AC varia.ble speed drives and servo
V,, Residual voltage @ I, =0, motor drives

after an overload of 2 x I, ;¢ <=5 <=6 mV * s:iavtlecsconverters for DC motor
t, Reaction time @ 10 % of I, <200 ns « Battery supplied applications
t Response time @ 90 % of I, <500 NS Uninterruptible Power Supplies
di/dt  di/dt accurately followed > 100 Alus (UPS)

Output noise without external filter <10 mVpp » Switched Mode Power Supplies
f Frequency bandwidth (- 1 dB) DC .. 100 kHz (SMPS)

e Power supplies for welding

General data | applications.
T, Ambient operating temperature -40..+ 85 °C
T Ambient storage temperature -40..+ 100 °C
m Mass 20 g

Insulating material group
Standards

All Data are given with a R = 10 kQ.

EN 50178 (971001)

Notes : " Excluding electrical, magnetic offsets and linearity

2 Including magnetic offset.

Copyright protected.

040226/0




Current Transducer LAS 50 ..100-TP/SP1

For the electronic measurement of currents : DC, AC, pulsed, mixed,
with a galvanic isolation between the primary circuit (high power)
and the secondary circuit (electronic circuit).

La CE

Electrical data

LAS 50-TP/SP1 LAS 100-TP/SP1

Ly Primary nominal r.m.s. current 50 100 A
I, Primary current, measuring range 0..+150 0..+200 A
at frequency > 1 kHz 0..+300 A
Vour Analog output voltage @ I, V e £(0.625:1,/1,,) \
I,=0 V e £0.025 \
Ve Reference voltage - input 25+0.2 \
V . Load impedance =1 MQ
R, Output load resistance >2 kQ
Rour Output internal resistance <20 Q
(o Max. output capacitive load 1 nF
\'A Supply voltage (+ 5 %) 5 \
I Current consumption @ V. =5V Typ 17 mA
Vv, R.m.s. voltage for AC isolation test, 50/60 Hz, 1 mn 5 kV
\'A R.m.s. voltage for partial discharge extinction @ 10 pC 2 kV
\AIW Impulse withstand voltage 1.2/50 ps 8 kV
Accuracy - Dynamic performance data
X Accuracy " @ I, T, =25°C <1 %
€ Linearity error 0 .. I, ? <0.7 <0.9 %
Typ | Max | Typ | Max
TCV,/Ver Thermal drift of V  /V .. @1, =0at T, 50 | 80 | 50 | 80 ppm/K
TCe, Thermal drift of the gain at T, 150 | 300 | 300 | 500 ppm/K
Vou Residual voltage @ I, = 0,
after an overload of 2x1, . <5 <=6 mV
t, Reaction time @ 10 % of I, <200 ns
t, Response time @ 90 % of I, <500 ns
di/dt  di/dt accurately followed > 100 Alus
Qutput noise without external filter <10 mVpp
f Frequency bandwidth (- 1 dB) DC .. 100 kHz
General data |
T, Ambient operating temperature -40..+ 85 °C
T, Ambient storage temperature -40 ..+ 100 °C
m Mass 20 g
Insulating material group |
Standards EN 50178 (971001)

All Data are given with a R = 10 kQ.

Notes : "

3 Including magnetic offset.

Excluding electrical, magnetic offsets and linearity

IP

. = 50&100 A

Features

Current transducer using
Eta-technology

Unipolar voltage supply

Insulated plastic case recognized
according to UL 94-VO

Compact design for PCB mounting
Extended measuring range.

Special feature

Ref , input = external reference.

Advantages

Excellent accuracy

Very good linearity

Very low temperature drift
Optimized response time
Wide frequency bandwidth
No insertion losses

High immunity to external
interference

Current overload capability.

Applications

AC variable speed drives and servo
motor drives

Static converters for DC motor drives
Battery supplied applications
Uninterruptible Power Supplies
(UPS)

Switched Mode Power Supplies
(SMPS)

Power supplies for welding
applications.

Copyright protected.

040226/0
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Dimensions LAS 50..100-TP & LAS 50..100-TP/SP1 (in mm. 1 mm = 0.0394 inch)

IN
S@ i e N o smma a OUf vV out
s LERM -
& £ ouT — ° ov
= Ref. Ref. OUT/IN
‘ “Wﬂmf
Bottom view T g - Connection
R N
<=
Tt ,L J 7 m I J Uu
i . . U R———
3 14 Tee— 6x Z14xImm
a 254 Basos] | g one
Front view 7.75 (5.08) 12.06503 (5.715), (269 Left view
333
Number of Primary current Nominal output Primary Primary
primary turns voltage resistance insertion
Nominal Maximal inductance
IPN IP VOUT RP LP
A mQ puH
LAS 50-TP
LAS 50-TP/SP1 1 50 150 Vier = 0.625 0.12 0.008
LAS 100-TP
LAS 100-TP/SP1 1 100 200 (300) Vier = 0.625 0.12 0.008
Output Voltage - Primary Current
LAS 50-TP and LAS 50-TP/SP1 LAS 100-TP and LAS 100-TP/SP1
Vour [V] Vour [V]

Ve = 2.5V for LAS 50-TP/SP1
in this example

Vier =2.5 V for LAS 100-TP/SP1

. REF
in this example

-1 -, O

Pmax PN

Mechanical characteristics

e General tolerance

e Fastening & connection of primary
Recommended PCB hole

e Fastening & connection of secondary
Recommended PCB hole

I [A] e [A]
R -300 200 -1, O I, 200 300
Remarks
0.2 mm e V,; is positive when I, flows from terminals "IN" to terminals "OUT".
6 pins 1.4 x 1 mm e Temperature of the primary conductor should not exceed 100°C.
2mm

4 pins 0.7 x 0.6 mm
1.2 mm

LEM reserves the right to carry out modifications on its transducers, in order to improve them, without previous notice.
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5 Years Warranty
on LEM Transducers

LEM designs and manufactures high quality and
high reliability products for its customers over the entire world.

Since 1972, we have delivered several million current and voltage transducers which are,
for most of them, still in operation on traction vehicles, industrial motor drives,
UPS systems and many other applications requiring high quality standards.

Our 5 years warranty applies on all LEM transducers delivered from
the 1st. of January 1996 and is valid in addition to the legal warranty.
The warranty granted on our Transducers is for a period
of 5 years (60 months) from the date of their delivery.

During this period we shall replace or repair at our cost all defective parts
(provided the defect is due to defective material or workmanship).

Further claims as well as claims for the compensation of damages, which do
not occur on the delivered material itself, are not covered by this warranty.

All defects must be notified to us immediately and faulty material must be returned
to the factory along with a description of the defect.

Warranty repairs and or replacements are carried out at our discretion.
The customer bears the transport costs. An extension of the warranty period following
repairs undertaken under warranty cannot be granted.

The warranty will be invalidated if the buyer has modified or repaired, or has had repaired
by a third party the material without LEM's written consent.

The warranty does not cover any damage caused by
incorrect conditions of use and cases of force majeure.
No responsibility will apply except legal requirements regarding product liability.

The warranty explicitly excludes all claims exceeding the above conditions.

LEM, Geneva, January 1. 2001
Business Area Components

Paul Van Iseghem
President of LEM Components
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LEM International Sales Representatives

Austria

LEM NORMA GmbH
Liebermannstrasse FO1
A-2345 Brunn am Gebirge
Tel. +43223669 1501
Fax+43223669 14 00
e-mail: Ina@lem.com

BeNeLux

LEM BE SA
Avenue Newton 8
B-1300 Wavre
Tel.+32102267 16
Fax+3210226998
e-mail: Ibe@lem.com

Croatia

Proteus Electric
ViadiNoghere 94/1

1-34147 Muggia-Aquilinia
Tel.+39040232188
Fax+390402324 40

e-mail:
dino.fabiani@proteuselectric. it

Czech Republic

PE &ED Spol. S.R.O.
Koblovska 101/23
CZ-71100 Ostrava/Koblov
Tel. +420596239256
Fax+42059 6239531
e-mail: peedova@peed.cz

Europe ® Middle East

Denmark
Deltron-Conelec A/S
Banemarksvej 50 B
2605 Broendby

Tel. +4543434342
Fax+4543293700
e-mail: sales@conelec.dk

Finland

Etra-Dielectric Oy
Lampputie 2

SF-00741 Helsinki

Tel. +358207 65 160
Fax+358207 6523 11
e-mail: markku.soittila@etra.fi

Brazil

Intech Engenharia Ltd

5 Andar CJ 52

Av. Adolfo Pinheiro1010
BR-04734-002 Sao Paulo
Tel. +55 1155481433
Fax+551155481433
e-mail: intech@intech-
engenharia.com.br

Africa, America

Australia and New Zealand
Fastron Technologies Pty Ltd.
25Kingsley Close

Rowville - Melbourne -
Victoria3178

Tel. +61397635155
Fax+61397635166

e-mail: sales@fastron.com.au

China

Beijing LEM Electronics Co. Ltd
No. 1 Standard Factory
Building B

Airport Industria Area
CN-Beijing 101300

Tel. +8610804904 70
Fax+8610804904 73

e-mail: hzh@lem.com

Asia ® Pacific

LEM Components

8, Chemin des Aulx, CH-1228 Plan-les-Ouates

Field Applications Engineer
Dominique Roggo

Tel. +35840564 2291
e-mail: dro@lem.com

France

LEM France Sarl

La Ferme de Courtaboeuf
19 avenue des Indes
F-91969 Courtaboeuf Cedex
Tel. +33169181750
Fax+33 169282429
e-mail: lfr@lem.com

Germany

Central Office:

LEM Deutschland GmbH
Frankfurter Strasse 74
D-64521 Gross-Gerau

Tel. +49615293010
Fax+49615284661

e-mail: postoffice.lde@lem.com

Hauber & Graf Electronics GmbH
Bavaria / Baden Wirttemberg
Wahlwiesenstr. 3

D-71711 Steinheim

Tel: +497144281503/04

Fax: +497144281505

e-mail: electronics@hauber-graf.de

Hungary

Orszaczky Trading LTD.
Koranyi Sandor U, 28
H-1089 Budapest

Tel. +36 13144225

Fax+36 13248757

e-mail: orszaczky@axelero.hu

Italy

LEM ltalia Srl

viaV. Bellini, 7

1-35030 Selvazzano Dentro, PD
Tel. +39049 8056060

Fax +39 049805 6059

e-mail: lit@lem.com

Canada

Optimum Components Inc.

7750 Birchmount Road Unit 5
CAN-Markham ON L3R 0B4

Tel. +1905477 9393
Fax+1905477 6197

e-mail:
mikep@optimumcomponents.com

Chile

ELECTROCHILE

Freire 979 of. 303-304
Quilpue

Tel. +5632923222
Fax+5632923222
e-mail: elechile@entchile.net

India

Globetek

122/49, 27th Cross

7th Block, Jayanagar
IN-Bangalore-560082
Tel.+9180266357 76
Fax+918026534020
e-mail: globetek@vsnl.com

Japan

NANALEM K.K.
2-1-2 Nakamachi
J-194-0021Tokyo
Tel. +81427258151
Fax+81427288119
e-mail: nle@lem.com

Tel. +41/22/7061111, Fax +41/22/7949478
e-mail: Isa@lem.com; www.lem.com

Publication CH 24102 E/US (05.04 * 4.5/3 « CDH)

Israel

Ofer Levin Technological Application
POBox 18247

IL-Tel Avive11 81
Tel.+97235586279

Fax+972 35586282

e-mail: ol_teap@netvision.net.il

Norway

Holst & Fleischer A/S
Stanseveien 6B

N-0975 Oslo

Tel. +47 23338500
Fax+47 23338501

e-mail: knut@hf-elektro.no

Poland

DACPOL Sp. zo.o.

Ul. Pulawska 34

PL-05-500 Piaseczno K. Warszawy
Tel. +4822 7500868
Fax+48227035101

e-mail: dacpol@dacpol.com.pl

Portugal

QEnergia, Lda

Praceta Cesario Verde - 10 S/Cave
P-2745-740 Massama

Tel. +351214309320
Fax+351214309299

e-mail: genergia@qenergia.pt

Romania

SYSCOM -18 Srl.

Protopopescu 10, bl. 4. ap 2 Sector 1
R-011728 Bucharest
Tel.+40213102678
Fax+40213102679

e-mail: georgeb@syscom.ro

Russia
Central Office:
ELEM

Marshall Budionny Str.11
170023 Tver/Russia
Tel.+7 822444053
Fax+7822444053
e-mail: tvelem@lem.com

South Africa

Denver Technical Products Ltd.
P.0.Box 75810

SA-2047 Garden View

Tel.+27 116262023

Fax+27 116262009

e-mail: denvertech@pixie.co.za

US.A

Central Office:
LEMU.S.A., Inc.

6643 West Mill Road

USA Milwaukee, Wi53218
Tel.+141435307 11
Tollfree: 800236 53 66
Fax+141435307 33
e-mail: lus@lem.com

Korea

Youngwoo Ind. Co.
C.P.0.Box 10265

K-Seoul

Tel. +82231266 8858
Fax+822312668857
e-mail: c.k.park@ygwoo.co.kr

Malaysia

Acei Systems SDN BHD

No. 3, SB Jaya 7

Taman Industri SB Jaya

47000 SungaiBuloh

Selangor, Malaysia

Tel. +6036157 8508/5508
Fax+60361571518

e-mail: ssbhullar@aceisys.com.my

TVELEM

Leningradski Avenue, d. 80
Korp. 32, 3d floor, room 19.
125190 Moscow

Tel.+7 09536307 67
Fax+7 09536307 67
e-mail: tvelem@lem.com

TVELEM

V.0, 2linia, 19, Liter ,A*
199053 S. Petersburg
Tel.+78123238383
Fax+78123238383
e-mail: tvelem@lem.com

Slovenia

Proteus Electric

ViadiNoghere 94/1

1-34147 Muggia-Aquilinia
Tel.+39040232188
Fax+390402324 40

e-mail: dino.fabiani@proteuselectric.it

Spain

Central Office:

LEM Components
Stefan Luscher

Tel. +3493886 0228
Mobile +34 64 756 0903
Fax+34 938866 087
e-mail: slu@lem.com

AVANZEL

COMPONENTES, S.L.

Madrid region

Avda. Sancho Rosa 66

E-28708 San Sebastian de los Reyes
Tel. +34916236828

Fax+34 916236702

e-mail: ventas@avanzel.com

Sweden

Beving Elektronik A.B.
Jagerhorns vag 8
S-14105 Huddinge
Tel. +4686801199
Fax+4686801188

e-mail: information@bevingelektronik.se

LEMU.S.A., Inc

999, Pennsylvania Ave.
USA-Columbus, OH 43201
Tel.+161429884 34
Fax+161454074 36
Mobile +1614 306 7302
e-mail: afg@lem.com

LEMU.S.A. Inc.
27Rt191A

POBox 1207
USA-Amherst, NH 03031
Tel.+16036727157
Fax.+16036727159
e-mail: gap@lem.com

Singapore

Overseas Trade Center Ltd.
03 - 168 Bukit Merah L. 1
BLK 125/Alexandra Vil
RS-150125 Singapore

Tel. +6562726077
Fax+6562782134

e-mail: octpl@signet.com.sg

Taiwan

Tope Co., Ltd.

P.O.Box 101-356

3F, No. 344, Fu Shing Road
ROC-10483 Taipei

Tel. +886 250954 80
Fax+8862504 3161
e-mail: tope@ms1.hinet.net

Switzerland

SIMPEX Electronic AG
Binzackerstrasse 33
CH-8622 Wetzikon
Tel.+4119311010
Fax+4119311011
e-mail: contact@simpex.ch

LEM SA

8, Chemin des Aulx
CH-1228 Plan-les-Ouates
Tel.+412270611 11
Fax+41227949478
e-mail: lsa@lem.com

Turkey

Ozdisan Electronik Pazarlama
Galata Kulesi Sokak N° 34
TR-80020 Kuledibi/Istanbul
Tel. +902122499806
Fax+902122436946

e-mail: oabdi@ozdisan.com

United Kingdom and Eire
LEM UK Sales

Geneva Court, 1

Penketh Place, West Pimbo
Skelmersdale

Lancashire WN8 9QX

Tel. +44 16957207 77
Fax+44 1695507 04
e-mail: luk@lem.com

LEMU.S.A., Inc.

7985 Vance Drive

USA Arvada, CO 80003
Tel. +13034031769
Fax.+13034031589
e-mail: diw@lem.com

LECTRON Co., Ltd..

9F,No 171, SEC. 2

Tatung, RD, Hsichih City
TaipeiHsien221

Taiwan, R.O.C.

Tel. +886 286926023

Fax +88628692 6098
e-mail: silas@lectron.com.tw
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