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Safety Instructions
Caution
The following safety precautions 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 substitutions and modifications are allowed by authorized Delta Elektronika service personnel only. For
repairs or modifications the unit must be returned to a Delta Elektronika service facility.

Removal of (safety) covers
Safety cover(s) are used to cover potentially hazardous voltages.
Observe the following when removing safety cover(s):
- Switch off the unit.
- Disconnect the unit from the mains supply.
- Wait for 3 minutes to allow internal capacitors to discharge.
- Unscrew the screws and remove the cover(s).
- Always place the cover(s) back before connecting the unit to the mains supply again.
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Environmental Conditions
The Delta Elektronika power supplies safety approval applies to the following operating conditions:

Indoor use
Am bi ent tem per a ture : −20 to 50 °C
Max i mum rel a tive hu mid ity : 95%, non con dens ing, up to 40 °C

: 75%, non con dens ing, up to 50 °C
Al ti tude: up to 2000 m
Pol lu tion de gree 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.



CIRCUIT DESCRIPTION

The 220 V AC line volt age is rec ti fied by a bridge rec ti fier and smoothed by an elec tro lytic ca pac i tor. The 50 Hz
choke in the in put cir cuit im proves the waveshape of the in put cur rent so that the low fre quency dis tor tion on the
line volt age, pro duced by the rec ti fy ing into a large ca pac i tor, is kept to a min i mum.

The high fre quency in ter fer ence pro duced by the switch ing tran sis tors is pre vented from be ing fed back to the line 
and the load by care fully de signed RFI fil ters.

When the unit is switched on the elec tro lytic ca pac i tor is charged via the re sis tor of the SOFT START cir cuit, so
that no high in rush cur rent will flow. As soon as the volt age is suf fi ciently  high  the  power  sup ply  starts work ing
and  the  se ries re sis tor is by passed by a triac.

Ad van tages of the 100 kHz switch ing fre quency are: small size, light weight, low rip ple and fast reg u la tion. The
rec ti fied 220 V (300 V DC) is chopped and trans formed to a lower volt age. The power  con verter is of the feed for -
ward type which of fers the best ef fi ciency. The reg u la tion is achieved by pulse width mod u la tion.

Care ful de sign, over dimensioning of vi tal com po nents, sev eral built-in protections and cool op er a tion (pos si ble
be cause of the high ef fi ciency) make the S-se ries very re li able. They can con tin u ously be used at max i mum rat -
ing, over loaded and short cir cuited.

LOAD RIPPLE AND PEAK CURRENTS
Rip ple cur rents caused by the load at fre quen cies be low I kHz are com pen sated by the volt age reg u la tion. How -
ever high load rip ple cur rents which ex ceed the cur rent limit or which  have strong com po nents above  I  kHz can
over heat the  out put elec tro lytic ca pac i tors. Also re pet i tive high peak cur rents, as gen er ated by the in put cur rent
of some 50 Hz DC-AC in vert ers, can have this ef fect. In such cases an ex ter nal elec tro lytic ca pac i tor as buffer
par al lel to the load will solve the prob lem. Sug gested val ues: 20.000 uF S 6-40, 10.000 uF S 15-18, 4.700 uF
S28-10.

INSTALLATION

POWER REQUIREMENT

AC-input
The S-se ries op er ates on any in put volt age be tween 195 and 265 V AC 48 and 62 Hz. Be low max i mum out put
volt age the min i mum in put volt age can even be lower than 195 V. For ex am ple at 24 V 10 A the in put of the S28-10 
may go as low as 175 V AC. The in put fuse is 4 A slow blow.

For op er a tion on line volt ages be tween 100 and 132 V AC 48 and 62 Hz an ex ter nal link has to be made at the in -
put con nec tor and the in put fuse has to be changed to 6.3 A slow blow.

DC-input
The S-se ries can also be used as a DC-DC con verter. How ever at lower out put volt age the min i mum DC in put can 
be lower. Con tact fac tory for details.
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Sim pli fied func tional di a gram of the S-se ries



MECHANICAL

Rack mounting
The unit is de signed as an Euro Cas sette ac cord ing to DIN41494 to fit into a 19" Eurocard rack. The width of the
unit is 38TE. A 40 TE front panel can be or dered sep a rately.

Wall mounting
Al though the unit is de signed as a plug-in Euro Cas sette it can also be used for wall mount ing. A spe cial front
panel for wall mount ing FPW is avail able. The con nec tors can be fixed with a plate type DWG 888.

CONNECTORS

With each unit two H15 fe male con nec tors with faston tabs 6.3 x 0.8 mm are sup plied.

Also avail able are H15 fe male con nec tors with screw con nec tions and with sol der pins. These can be or dered 
sep a rately.

At the out put con nec tor 4 pins are avail able for + out put and 4 for - out put. It is im por tant to use all 4 pins and put
them in par al lel to keep the volt age loss in the con nec tor to a min i mum, es pe cially in the S 6-40.

COOLING

The unit has nat u ral con vec tion cool ing (no blower). This means that above and be low enough space must be
avail able to per mit a ver ti cal air flow through the unit. Al though the ef fi ciency is high, the dis si pated heat at full load
is still 38 W for S 28-10 to 60 W for S6-40 and this has to flow away.
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OPERATION
Be fore op er a tion the fol low ing con nec tions have to be
made:
The four + con nec tions (pins 4, 6, 8, 10) and the S+ (pin 12)
have to be con nected to gether. The same with the four - con -
nec tions (pins 16, 18, 20, 22) and S− (pin  14). The  5 V ref er -
ence volt age (pin 24) has to be con nected with the volt age
reg u la tion (pin 26) and with the cur rent reg u la tion (pin 28).

Internal voltage and current adjustment
The volt age and cur rent can be ad justed with the in ter nal po -
ten ti om eters which are ac ces si ble through the front panel.

External voltage and current adjustment
Con nect 2.5 kOhm  po ten ti om eters as  drawn. Turn in ter nal
potmeters to max i mum. Be cause the 5 kOhm of the in ter nal
potmeters re mains par al lel to the ex ter nal ones the ad just -
ment is not lin ear.

External voltage and current programming
Turn  in ter nal  potmeters  to  max i mum.  A pro gram ming volt -
age of 0-5 V gives the full range of out put volt age or cur rent.
The in put im ped ance of the pro gram ming in puts is 5 kOhm
(the re sis tance of the in ter nal po ten ti om eters). The non-lin-
ear ity of the pro gram ming is max. 0.15% of full range. The
off set er ror is  max. +15 mV (0.3%) for volt age and +25 mV
(0.5%) for cur rent  pro gram ming. 
The max i mum pro gram ming speed is 600 V per sec.,  how -
ever  the  prod uct of  dv/dt (in  V/s)  x am pli tude (in V) x rep e ti -
tion fre quency (in Hz) may not ex ceed 2.104.

Remote sensing
Nor mally the sense ter mi nals S+ and S− will be con nected
di rectly to the + and − at the power sup ply out put. This
means that the out put volt age is kept con stant at the out put
ter mi nals. How ever, if the volt age drop across  the leads to
the load is too high, it is pos si ble to keep the volt age across
the load con stant by means of re mote sens ing. Max. 2 V per
lead (to tal 4 V) com pen sa tion is pos si ble. The to tal volt age
drop across the load leads has to be sub tracted from the
max i mum volt age  range.  The  OVP  set ting  has  to  be in -
creased ac cord ingly. 
In or der to pre vent  un de sired os cil la tions when us ing  ex ter -
nal  sens ing,  an  ex tra  elec tro lytic ca pac i tor at the load is
rec om mended. 20.000 uF for S 6-40,  10.000 uF for S 15-18, 
4.700 uF for S 28-10

Re mote sensing

Ex ter nal  volt age and
cur rent adjustment

Re mote ON / OFF

Volt age and cur rent
pro gram ming by 0-5 V

In ter nal volt age and
cur rent adjustment

Con nec tions at H15
con nec tor
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OVP adjustment
It is rec om mended to put the overvolt age limit about 2 V above
the work ing volt age. The OVP can be ad justed with a screw
driver through a hole in the front panel. To ad just the OVP:
a.Turn the OVP ad just ment to max i mum.
b.Turn  the  out put volt age to the de sired OVP
  level (un loaded of course). 
c.Slowly turn the OVP potmeter coun ter clock-
wise, just un til the out put volt age decreases. 
d.Set output volt age to the de sired value.

Parallel operation
When us ing two or more power sup plies in par al lel it is rec om -
mended to keep the leads to the sum ming point of equal length 
and not to use re mote sens ing. 
An ex tra elec tro lytic ca pac i tor at the sum ming point is rec om -
mended.
Value 20.000 uF S6-40, 10.000 uF S 15-18, 4.700 uF S28-10. 
The cur rent will not be shared equally. How ever the cur rent
limit will avoid over load ing. 
Even tually the cur rent lim its of all units can be de creased  to
en able op er a tion at higher am bi ent tem per a ture.

Master / Slave parallel operation
In Mas ter / Slave par al lel con nec tion all units will share the cur -
rent equally. 
For Mas ter / Slave op er a tion con nect pin 30 of the out put con -
nec tor of the mas ter to pin 28 of each slave and turn the
in ter nal volt age and cur rent potmeters of the slaves to max i -
mum. The slaves will now fol low the mas ter when it is  ad -
justed or pro grammed. 
The com bi na tion will op er ate like one big power sup ply. The
mas ter can drive a max i mum of 3 slaves. 

Parallel connection for redundancy
If units are con nected in par al lel for re dun dancy Mas ter /
Slave op er a tion can not be used be cause in that case each unit 
has to op er ate in de pend ently. 
In or der  to de tect whether one of the  out puts fails it is nec es -
sary to sep a rate the units with di odes. For S 28-10 a com plete
re dun dant adapter RA10 is avail able. It has a se ries di ode
and an undervoltage de tec tion built-in. At undervoltage (level
ad just able 10-28 V) a reed re lay con tact changes over and can 
be used for alarm.

Par al lel operation

M / S par al lel op er a tion

Par al lel for re dun dancy

Con nec tions for M / S operation



We

Delta Elektronika
P.O. BOX 27
4300 AA  ZIERIKZEE
The Neth er lands

De clare un der sole re spon si bil ity that the fol low ing Power Sup ply:

S 6 - 40
S 15 - 18
S 28 - 10

Meets the in tent of Di rec tives 2004/108/EC for Elec tro mag netic Com pat i bil ity and
Di rec tives 2006/95/EC re gard ing Elec tri cal Safety. (Low Volt age Di rec tive)
Com pli ance was dem on strated to the fol low ing spec i fi ca tion as listed in the of fi cial Jour nal
of the Eu ro pean Com mu ni ties:

EN 61000-6-3 Ge neric Emis sions: (res i den tial, light in dus trial)

EN 55022 Ra di ated and con ducted, Class B
EN 61000-3-2 Power Har mon ics
EN 61000-3-3 Volt age fluc tu a tion and flicker

EN 61000-6-1 Ge neric Im mu nity: (res i den tial, light in dus trial)

EN 61000-6-2 Ge neric Im mu nity: (in dus trial en vi ron ment)

EN 61000-4-2 Elec tro static Dis charge
EN 61000-4-3 Ra di ated elec tro mag netic fields
EN 61000-4-4 Elec tri cal Fast Tran sients / Bursts
EN 61000-4-5 Surge immunity
EN 61000-4-6 RF com mon mode, con ducted
EN 61000-4-11 Volt age vari a tions and dips

EN 60950 Safety of IT equip ment

EN 61010 Safety of elec tri cal equip ment for mea sure ment, con trol and lab o ra tory use

Date of is sue: De cem ber 2007

EC Dec la ra tion of Con for mity

J. Koopman,
Man ag ing di rec tor

DELTA ELEKTRONIKA B.V.

P.O. Box 27

4300 AA Zierikzee

The Netherlands

Tel. +31 111 413656

Fax. +31 111 416919

www.deltapowersupplies.com




