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M - SERIES

LINEAR POWER SUPPLIES WITH HIGH EFFICIENCY AND HIGH RELIABILITY

Model DC output Output Efficiency Size
voltage current

M 15-16 HE 12v/15V 16 A 70 % Half rack

M 24-12HE 24V 12 A 74 % Half rack

M 60-5HE 48V/e0Vv 5 A 75 % Half rack

M 24-20HE 24V 20 A 74 % Full rack

M 48-10HE 48 v 10 A 75 % Full rack

The new M-series with the addition HE (high efficiency) is an improvement on the old
M-series. The efficiency has been improved by about 10 %. For example the efficiency
of the old M 24-20 was about 64%. The new M 24-20HE has an efficiency of 74 %.
This means about 100W less in heat dissipation. All models have an extra output via
a diode for use in redundant operation.

Also all models have a built-in overvoltage protector.

The M-series modular power supplies are designed for use at a fixed output voltage.
The M 15-16 HE for 15V 16A has a tap point on the transformer secondary so that
it can also be used at 12V 16A. In the same way the M 60-5HE can also be used
at 48V.

The M-series has proved to be one of the most reliable series of modular power supplies.
Many thousands are being used without any problems for more than 15 years. According
to our statistics over many years the average number of repairs is less than one per
thousand per year, including faults caused by wrong use. The circuits of these linears
are very simple compared with the complexity of switchers. The number of components
is only a fraction of that of a switcher. Moreover the components are very reliable.

Other advantages are the very low output ripple, fast response to load transients and
no generation of RFI. The only disadvantages compared with switchers are the relatively
larger weight and dimensions.



Output voltage adjustment range

The M-series is meant for use at a fixed
output voltage. However it can be used
over a larger range at a lower output
current or with a smaller AC input
variation (see graphs). The adjustment
ranges are given below.

M 24-1Z HE 24 - 28V
M 24-20HE 24 - 28 V
M 48-10HE 48 - 54V
M 15-16 HE

if connected for 12V: 12 - 14V
if connected for 15V: 15 - 17 V

M 60-5HE
if connected for 4&8V: 48 - 54V
if connected for 60V: 60 - 64 V

The MI15-16HE has a tap on the
transformer secondary for use at [2V
instead of 15V. To avoid overheating of
the series pass transistors it is very
important not to forget to connect it to
the lower tap when turning down the
output to 12V. The same applies for the
M60-5HE for 60 and 48V.
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Efficiency

The 70 to 75% efficiency of the M se-
ries is high for linear power supplies.
The power supplies are dimensioned to
stay within regulation down to 198V AC
input (220V-10 %). However if the line
voltage is already stabilized and never
drops below 215V, the input can be
connected to the 234V tap of the trans-
former. This will still increase the
efficiency of the M24-20HE from 74 to
79 %, saving considerable heat.

Parallel operation

With parallel operation the current will
not be shared equally but the current
limit of each unit will avoid overloa-
ding. The current sharing is better if
the load wires are of equal length.
Remote sensing is not recommended
with parallel operation. The electrolytic
capacitor at the summing point avoids
oscillations.

leads of
equal length

Parallel operation

To enable parallel operation at higher
ambient temperatures the current limit
of all units can be set lower. At
parallel operation without separation
diodes, the OVP has to be turned out
of range (high) because it is only rated
for one power supply.

Parallel operation for redundancy

For redundant parallel operation an
extra positive output terminal via an
In-built diode is available.

24V leads of

equal length
24 5 \fl

£

[ v ]

24
24 8

Redundant
Parallel operation

To undervoltage
alarm circuit



M15-16HE
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M15-16HE

100UF 63V
2.2U0F 25V
2.2UF 25V
100PF 500V
1000PF 100V
100PF 500V
470PF 500V
2.2UF 25V
2200F 16V
10NF 100V
4.7UF 63V
1000UF 16V
220UF 40V
220UF 40V
220UF 40V
4.7UF 63V
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36000UF 40V
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2.21K
1K

CR
2.74K

MF/0.6W/250V
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1.5K
1K
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