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M - SERIES
LINEAR POWER SUP PLIES WITH HIGH EFFICIENCY AND HIGH RE LI ABIL ITY

The M-series has proved to be one of the most re li able se ries of mod u lar power sup plies. Many thou sands are be ing
used with out any prob lems for more than 25 years. Ac cord ing to our sta tis tics over many years the av er age num ber of
re pairs is less than one per thou sand per year, in clud ing faults caused by wrong use. The cir cuits of these linears are
very sim ple com pared with the com plex ity of switch ers. The num ber of com po nents is only a frac tion of that of a
switcher. More over the com po nents are very re li able.
The dis ad van tages com pared with switch ers are the rel a tively larger weight and di men sions and a lower ef fi ciency.

The M-se ries mod u lar power sup plies are de signed for use at a fixed out put volt age. The M 15-16 HE for 15 V 16 A has a
tap point on the trans former sec ond ary so that it can also be used at 12 V 16 A. In the same way the M 60-5 HE can also
be used at 48 V 5 A.

Model Vout Iout Ef fi ciency Size

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

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

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

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

M 48 - 10 HE 48 V 10 A 75 % full rack

Some fea tures are:

* Ex tra out put ter mi nal via a built-in di ode for use in re dun dant op er a tion
* Built-in ad just able overvoltage pro tec tion (crow bar type)
* Very low out put rip ple
* Fast re sponse to load tran sients
* No gen er a tion of RFI
* It with stands the high en ergy im pulse test 2.3 ÛN 1.3 ms of VDE 0160
* Split bob bin trans former

half rack full rack
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SPEC I FI CA TIONS

In put volt age
110 - 120 - 230 - 240 V   48/62 Hz
(by chang ing trans former taps).

In put cur rent  (230 V)
Half rack model 2.2 A, full rack 3.5 A

Fuses, 5 x 20 mm, slow blow 
Half rack: 4 A T at 230 V, 6.3 A at 110 V
Full rack: 6.3 A T at 230 V, 10 A at 110 V

Power fac tor  0.8

In su la tion
In put to out put: 4 kV RMS
In put to case: 2500 V RMS
Out put to case: 500 V DC

The trans former has a split bob bin ac cord ing to VDE
0551, CEE 15 which makes the unit very safe.

Safety  EN 60950, EN 61010
             SELV/PELV (for M15-16HE, M24-12HE,
             M24-20HE) 

EMC
EN 61204-3
EN 61000-6-3   (EN55022B)
EN 61000-6-2

VDE 0160 im pulse test
The M-units with stand the high en ergy im pulse test
2.3 ÛN 1.3 ms of VDE 0160 class 2

Hold-up time (230 V in put)

24 V units 20 ms at full and 50 ms at half load. Other
mod els 15 ms at full and 30 ms at half load.

Volt age reg u la tion
0.02% for a +10% to –10% line vari a tion.
0.02% for a 0-100% load change.

Rip ple + noise
0.2 mVrms  (BW = 300 kHz)
   5 mVp-p   (BW = 50 MHz) 

Tem per a ture coeff.
0.01% per °C

Drift
Less than 0.1% per 8 hours un der con stant am bi ent
and load con di tions af ter 1 hour warm-up.

Out put im ped ance
Less than 0.1 Ohm at 0 to 100 kHz load fre quency.

Re cov ery time
25 us for re cov ery to within 30 mV of steady state volt -
age af ter a step load change from 10% to 100%. Max. 
de vi a tion: Less than 0.25 V

Re cov ery time:
M 24-12 HE
Hor.: 100 us/div.
Vert.: 0.1 V/div.

Cur rent limit
The lin ear M-models
have a fold back over load char ac ter is tics (a con stant
cur rent char ac ter is tic would over heat the se ries pass 
tran sis tors when the out put is short cir cuited).

A ‘de layed fold back’ is used to avoid prob lems dur ing 
switch ing-on of se ries con nected power sup plies or
non lin ear loads. The cur -
rent limit is ad just able from
about 40 to 100% of the
rated cur rent.

Re mote sens ing
Re mote sens ing at the load 
point can be used to com -
pen sate for the volt age
drop across the load leads.
Max. 2 V per load lead can
be com pen sated. The volt age across the out put will
rise ac cord ingly, which will limit the max. AC in put
volt age swing (check graphs on next page). Also the
OVP has to be set higher. The out put is pro tected
against ac ci den tal in ter rup tion or re vers ing of the
sense leads.

A ca pac i tor of 1000 uF across the load can be usefull
to lower the im ped ance caused by long load leads.
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Ef fi ciency

The 70 to 75% ef fi ciency of the M se ries is high for lin ear 
power sup plies. The power sup plies are dimensioned
to stay within reg u la tion down to 198 V AC in put. How -
ever if the line volt age is al ready sta bi lized and never
drops be low 215 V, the in put can be con nected to the
240 V tap of the trans former. This will still in crease the
ef fi ciency of the M 24-20 HE from 74 to 79%, sav ing
con sid er able heat.

Par al lel op er a tion

With par al lel op er a tion the cur rent will not be shared
equally but the cur rent limit of each unit will avoid over -
load ing. The cur rent shar ing is better if the load wires
are of equal length and the out puts ad justed at equal
volt ages. To do this a multimeter can be used to mea -
sure the dif fer ence of the out put volt ages. Re mote
sens ing is not re c om mended with par al lel op er a tion.

To en able par al lel op er a tion at higher am bi ent tem per -
a tures the cur rent limit of all units can be set lower. At
par al lel op er a tion with out sep a ra tion di odes, the OVP
has to be turned out of range (high) be cause it is only
rated for one power sup ply.

Par al lel op er a tion for re dun dancy

For re dun dant par al lel op er a tion an ex tra pos i tive out -
put ter mi nal via a built-in di ode is avail able.
Re mote sens ing can not be used.

Re dun dant par al lel op er a tion

Par al lel op er a tion

Output volt age ad just ment range

The M-series is meant for use at a fixed out put
volt age. How ever it can be used over a larger
range at a lower output cur rent or with a smaller
AC in put vari a tion (see graphs). The ad just ment
ranges are given be low.

M 24-12 HE 24 - 28 V

M 24-20 HE 24 - 28 V

M 48-10 HE 48 - 54 V

M 15-16 HE

if con nected for 12 V: 12 - 14 V
if con nected for 15 V: 15 - 17 V

M 60-5HE

if con nected for 48 V: 48 - 54 V
if con nected for 60 V: 60 - 64 V

The M 15-16 HE has a tap on the trans former sec -
ond ary for use at 12 V in stead of 15 V. To avoid
over heat ing of the se ries pass tran sis tors it is very
im por tant not to for get to con nect it to the lower tap
when turn ing down the out put to 12 V. The same
ap plies for the M 60-5 HE for 60 and 48 V.

Max i mum out put at
re duced
AC in put volt age
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Se ries op er a tion
Se ries op er a tion is al lowed up to 500 V to tal volt -
age.

Overvoltage pro tec tor
Built-in OVP short ing the out put in case of
overvoltage. Ad just able up to 8 V above the out put
volt age range.

Undervoltage alarm
Built-in P366 is op tional.

Cooling
Nat u ral con vec tion cool ing.
Suf fi cient space has to   
be kept above and be low the 

unit to per mit a ver ti cal air flow.

Am bi ent tem per a ture
– 20 to + 50  °C at full out put. From + 50 to + 75 °C
the out put cur rent has to be de rated lin early to
20% at 75 °C.

Rack mount ing
Two half-rack units can be rack mounted with the
help of 2 brack ets H7. Empty half rack mod ules
are avail able, or der ing code M 1/2.

Wall mount ing of half rack units

Di men sions and weight
Half rack (h x w x d):
132.5 x 206 x 260 mm    8.8 kg

Full rack (h x w x d):
132.5 x 412 x 260 mm  16.0 kg

Per fo rated cov ers
CM1, set of 2 for M 24-12 HE
CM2, set of 2 for 2 pcs M 24-12 HE

A half rack unit can be wall mounted with two
brack ets H7 (with out grip).

MTBF
1 000 000 hrs

Op tional
Built-in undervoltage alarm P366.



Safety Instructions

Caution.

The following safety precaution must be observed during all phases of operation, service and
repair of this equipment. Failure to comply with the safety precautions or warnings in this document 
violates safety standards of design, manufacture and intended use of this equipment and may
impair the built-in protections within.
Delta Elektronika shall not be liable for user’s failure to comply with these requirements.

Installation category.

The Delta Elektronika power supplies have been evaluated to installation category II.(Over voltage
category II)

Grounding

This product is a safety Class 1 instrument. To minimize shock hazard, the instrument chassis
must be connected to the AC Power Supply mains through a tree or four conductor power cable for 
resp. a single or three phase unit, with the ground wire firmly connected to an electrical ground
(safety ground) at the power outlet.
For instruments designed to be hard-wired to supply mains, the protective earth terminal must be
connected to the safety electrical ground before another connection is made. Any interruption of
the protective ground conductor, or disconnection of the protective earth terminal will cause a
potential shock hazard that might cause personal injury.

Fuses

Fuses must be changed by authorized Delta Elektronika service personnel only, for continued
protection against risk of fire.

Input Ratings

Do not use an AC Supply which exceeds the input voltage and frequency rating of this instrument.
The input voltage and frequency rating of the Delta Elektronika power supply series are stated in
de accompanying datasheet.

Live circuits

Operating personnel must not remove the instrument cover. No internal adjustment or component
replacement is allowed by non Delta Elektronika qualified personnel. Never replace components
with the power cable connected. To avoid injuries, always disconnect power, discharge circuits and 
remove external voltage sources before touching components.

Parts Substitutions & modifications

Parts sub sti tu tions and mod i fi ca tions are al lowed by au tho rized Delta Elektronika ser vice per son nel 
only. For re pairs or mod i fi ca tions the unit must be re turned to a Delta Elektronika ser vice facility. 



Environmental Conditions

The Delta Elektronika power supplies safety approval applies to the following operating conditions:

Indoor use

Ambient temperature : -20 to 50 °C
Maximum relative humidity : 95%, non condensing, up to 40 °C

: 75%, non condensing, up to 50 °C
Altitude: up to 2000m
Pollution degree 2

  Cau tion risk of elec tri cal Shock

!
  
  In struc tion man ual sym bol. The in stru ment will be marked with this sym bol when it is
  nec es sary for the user to re fer to the in struc tion man ual

  Pro tec tive ground con duc tor ter mi nal

 o     Off (sup ply)

  I   On (Sup ply)

WEEE

(Waste Elec tri cal & Elec tronic Equip ment)

Cor rect Dis posal of this Prod uct

Ap pli ca ble in the Eu ro pean un ion.

This mark ing shown on the prod uct, its pack ing or its lit er a ture in di cates that
it should not be dis posed with other wastes at the end of its work ing life, but
should be col lected sep a rately to re cy cle it re spon si bly to pro mote the
sus tain able re use of ma te rial re sources.
































