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switch off the supply and maybe
replace the fuse to restatt. This can
be a real nuisance, particularly ifyou
have abadlybehaved power supply
with a surge at power on.

The circuit in Fig.1 cuts power
to the load and automatically re-
connects when the over-voltage
condition has passed, ie, no fuses
are blown and there is no need to
reset the circuit when the overload

condition has passed
IC1 is a TL431 adþstable shunt

regulator used here as a voltage level
detector. With the resistor values
shor,lrn, the supply is cut off at about
21V. For other voltages, replace the
110kO with a value calculated to
give 2.5V at TL431's reference pin.
The 3,6MC) resistor applies positive
feedback a¡d hence hysteresis to
speed switching.

The N-channel Mosfet can be
any with suitable voltage, current
a¡d on resistance (R¡s(orr)) ratings.
It may need a heatsink, depending
on the load current and R¡glorr¡. For
example, an IRF540 with an Rns(on)
of ,044Q should have a heatsink at
currents more than 5,t, However, an
IRF1405 with an RDS(on) of .0053Q
should be OK for currents in excess
of 10l\ without a heatsink. The Mos-
fet's voltage rating should exceed the
input voltage (including spikes).

D1 is only required to suppress
the back-EMF from inductive loads.
If your supply voltage is lebs than
about 10V use a logic-level Mosfet
such as the FDP7030L favailable
from Worldwide Electronic Com-
ponents).

If you wa¡rt a common negative
rail between the power supply and
load, then use the circuit in Fig,2,
The P-cha¡nel Mosfet could be an
IRF9540. It should have a heatsink
at currents above about 3,A.. In this
circuit, the input voltage should be
limited to well below the ratings of
the TL431 (37V) and the Mosfet.

Very often, you ca¡r find the TL431
IC voltage reference and its clones in
switchmode power supplies in PCs
and monitors. The uPC1093 is a¡
equivalent to the TL431. They are
available from Futurlec and Rockby
Electronics : www.futurlec.com and
wwwrockby.com.au

Peter Reed,
Fullarton, SA. ($45)
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Over-voltage protection
for DC loads

The popular Triac or SCR crowbar
circuit has long been used for over-
voltage protection. An over-voltage
triggers the crowbar, shorting out
the supply. The fuse then blows or
the supply current limits to protect
the load.

This works but then you have to

fill in and ma¡l the handy order form in this issue; or fax (02) 9939 2649; or cail |(02) 9939 3295 and quote your credit card number.
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a fulÌ NATA report. This is an expen-
sive option but you get a test report
from an accredited lab.

If you need to comply with ISO9001,
then a traceable calibration with data
is all you neêd. For those instruments
where you like to know they are within
specification but don't need the full
traceable calibration with data, then
a Performance Verification or "Mini
Cal" is a lower cost option.
(4) YOU CANEXTEND the calibration
interval. This applies if you have an
instrument which has been calibrated
annually for many years with good
tracking records to its performance.
Then you can make use the past data
reports, to identify several key meas-
urements, extract them from the report
into a spreadsheet and graph them
against the published specification
limits. This wiÌI allow you to predict
the rate of drift,

Armed with this information, you
can confidently set extended calibra-
tion intervals. An example is a meter
with a specification limit of 1o/" as
a l-year specification. Its initial cal
data shows it to be -05%, the next cal
shows the error to be 0%. The third
cal shows the error as +0.5%, Hence,
the drift is +0.5% per yeil so we can
expect it to be out of specification at
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the next calibration interval.
If the drift was only .O25o/o, we

could predict six years (from -0.5%
to +1,0%J drift and extend the cali-
bration interval accordingly. If you
buy an instrument that comes with a
factory "cal-report" you already have
one of the reference points needed to
predict drift.

Doubling the calibration interval
would halve your costs for calibrating
this item without impacting on the
quality of the measurement.
(5) TAKE OUT a calibration contract. It
is often possible to take out a calibra-
tion contract with your service pro-
vider. This is normally taken for 1-3
years and discounts are available for
equipment quantity and for length of
contract. You may aÌso get additional
benefits, including fixed prices for the
contract period.

You also reduce the delays and inter-
nal cost of creating multiple purchase
orders and biÌÌing events. This also
improves the turnaround times due to
the elimination of delays for quoting
and sending purchase orders, It also
allows t}re annual calibration costs to
be budgeted more accurately, which
improves your expenses forecasting.
(6) TAKE OUT LIMITED calibration.
This allows you to match your instru-

ment's verified performance to only
that which you need, You do not pay
for calibration tests you do not require.
A case in point was an RF signal gen-
erator used in a laboratory. It was used
in a test rack to perform only one test
yet the user was getting a full calibra-
tion done every year.

When the generator was tested
for only the required signal, the cost
dropped by 75%. This was without
compromising the traceability or
quality for the measurements needed
for the specified task. All that was re-
quired was a label indicating that the
instrument had a limited calibration.
Supplementary information concern-
ing limited calibration of the unit
should be made available for a person
who uses it.
(7) FINAILY, YOU CAN arrange to
have an expert from your calibration
provider visit your facility. He can
recommend ways to reduce your cali-
bration costs ald to improve measure-
ment quality. There is usually a charge
for this service which is waived if you
proceed with a calibration contract/
plan.

For further information or a quote
for calibration contact Trio Smartcal
on 1300 134 091, www.triosmartcal.
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