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2a SAFETY INSTRUCTIONS - SM15K-series

1 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. Delta Elektronika shall not be
liable for user’s failure to comply with these requirements.

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

3 Grounding of Mains Terminals (AC Power Terminals)
This product is a safety Class 1 unit. To minimize shock hazard, the unit must be connected to the AC Power Supply
mains through a four conductor power cable, with the ground wire firmly connected to an electrical ground (safety
ground) at the power outlet.

For units designed to be hard-wired to the mains supply, 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.

4 Grounding of DC Power Terminals
If the DC power terminal of a unit is specified to sink or source to a maximum of 60VDC, and either the negative or
positive DC power terminal is grounded, the voltage on the DC power terminals and sense connections can be
considered safe.

Caution 1: If a low voltage unit has both DC power terminals floating, or if the DC terminals are in series with an
external high AC or DC voltage, the lower DC power terminal can exceed the safe value in respect to ground as
specified in the above warning! 
Caution 2: Although a high voltage unit is set to a safe voltage below 60VDC, for safety it must always be considered as 
a high voltage unit!  Wrong operation, a programming error or an external defect can result in an unsafe high DC output  
voltage. 

For more information and schematics regards Grounding and Safety, see the special application note "Safe operation of
a power supply" on the Delta Elektronika website.

5 Danger of electrical shock
Touching the contacts of the mains plug or wires directly after disconnecting from the mains can cause an electrical
shock. See next paragraph "Connection to mains supply".

6 Connection to mains supply
Either connect to the mains supply permanently or via an industrial type plug, complying with IEC 60309.
"Permanently connected equipment" or "Pluggable equipment type B".

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

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

9 Live Circuits
Operating personnel should not remove the unit covers. 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, remove external voltage sources and discharge circuits before touching components.

10 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.

Warning: 
When the positive DC power terminal can exceed 60VDC in respect to the negative DC power terminal, additional
external measures must be taken to ensure safety isolation of the DC power terminals and sense connections.

Warning:
When the negative power output of the unit can exceed 60VDC / 42.4Vpk in respect to ground, additional 
external measures must be taken to ensure safety isolation of the DC power terminals and sense connections.

The standard LAN, USB and Interlock connectors and optional interfaces are at ground level and can be considered
safe if the negative DC power terminal of the unit does not exceed 1000VDC / 707Vpk in respect to ground for
SM500-CP-90, or does not exceed 1500VDC / 1060Vpk in respect to ground for SM1500-CP-30.
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  Cau tion risk of elec tri cal Shock

!
  
  In struc tion man ual sym bol. The unit will be marked with this sym bol when it is  
  necessary 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 Electrical & Electronic Equipment)

1 Correct Disposal of this Product
Applicable in the European Union.

This marking shown on the product, its packing or its literature indicates that
it should not be disposed with other wastes at the end of its working life, but
should be collected separately to recycle it responsibly to promote the
sustainable reuse of material resources.

11 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 or power outlet.
• Wait for 5 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.

12 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 2000 m
• Pollution degree : 2
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2b SICHERHEITSANWEISUNGEN - SM15K-series

1) Vorsicht
Die folgenden Sicherheitsvorkehrungen müssen in allen Betriebs-, Service- und Reparaturphasen dieses Geräts befolgt
werden. Die Nichteinhaltung der Sicherheitsvorkehrungen oder Warnungen in diesem Dokument verstößt gegen die
Sicherheitsstandards im Hinblick auf Bauart, Produktion und vorgesehene Nutzung dieses Geräts und kann die
eingebauten Schutzvorrichtungen beschädigen. Delta Elektronika haftet nicht dafür, wenn der Nutzer diesen
Anforderungen nicht nachkommt.

2) Installationskategorie
Die Stromversorgungen von Delta Elektronika wurden der Installationskategorie II (Überspannungskategorie II)
zugeordnet.

3) Erdung der Netzanschlussklemmen (AC-Einspeiseklemmen)
Dieses Produkt ist ein Gerät der Sicherheitsklasse 1. Um die Gefahr eines elektrischen Schlags zu minimieren, muss
das Gerät mit einem Vierleiter-Stromkabel mit dem AC-Stromversorgungsnetz verbunden werden. Hierbei muss der
Schutzleiter fest mit einem elektrischen Erdungsanschluss (Schutzleiter) an der Stromquelle verbunden sein.Bei
Geräten, die fest mit dem Versorgungsnetz verdrahtet werden, muss die Schutzerdungsklemme mit dem
Sicherheitserdungsanschluss verbunden werden, bevor eine andere Verbindung hergestellt wird. Eine Unterbrechung
des Schutzleiters oder eine Trennung der Schutzerdungsklemme kann zu einem elektrischen Schlag führen, der zur
Verletzung von Personen führen kann.

4) Erdung der DC-Einspeiseklemmen
Wenn die DC-Einspeiseklemme eines Geräts dafür ausgelegt ist, maximal 60 VDC zu empfangen oder zu beziehen und
entweder die negative oder positive DC-Einspeiseklemme geerdet ist, können die Spannung auf den
DC-Einspeiseklemmen und Sense-Verbindungen als sicher angesehen werden.

Vorsicht 1: Falls beide DC-Einspeiseklemmen eines Niederspannungsgerätes potentialfrei sind oder falls die
DC-Klemmen in Reihe mit einer externen AC- oder DC-Hochspannung geschaltet sind, kann die niedrigere
DC-Einspeiseklemme den sicheren Wert in Bezug auf die Erdung wie in der Warnung oben spezifiziert überschreiten. 

Vorsicht 2: Obwohl ein Hochspannungsgerät mit einer sicheren Spannung unter 60 VDC betrieben wird, muss es zur
Sicherheit immer als Hochspannungsgerät angesehen werden!  Falsche Bedienung, ein Programmierfehler oder ein
externer Fehler können zu einer unsicheren, hohen DC-Ausgangsspannung führen. 
Für weitere Informationen und Schaltpläne hinsichtlich Erdung und Sicherheit, siehe den speziellen Applikationshinweis
„Safe operation of a power supply“ auf der Delta Elektronika-Webseite.

5) Gefahr eines elektrischen Schlags
Das Berühren der Kontakte des Netzsteckers oder der Kabel direkt nach der Trennung vom Netz kann zu einem
elektrischen Schlag führen. Siehe nächster Paragraph „Verbindung mit dem Versorgungsnetz“.

6) Verbindung mit dem Versorgungsnetz
Entweder permanent mit dem Versorgungsnetz verbinden oder via einer Industriesteckverbindung entsprechend
IEC 60309. „Permanent verbundene Ausrüstung“ oder „Steckbare Ausrüstung Typ B“.

7) Sicherungen
Sicherungen dürfen ausschließlich von autorisiertem Delta Elektronika-Service-Personal ausgetauscht werden, um
Brandgefahr dauerhaft auszuschließen.

8) AC-Eingangsleistung
Verwenden Sie keine AC-Versorgung, welche die AC-Eingangsspannung und Frequenzleistung dieses Geräts
überschreitet. Die AC-Eingangsspannung und Frequenzleistung der Delta Elektronika-Stromversorgungsserie sind im
beiliegenden Datenblatt angegeben.

9) Aktive Stromkreise
Bedienungspersonal darf die Geräteabdeckungen nicht entfernen. Interne Einstellungen oder Bauteileaustausche sind
ausschließlich qualifiziertem Personal von Delta Elektronika gestattet. Bauteile nie bei eingestecktem Stromkabel
austauschen. Um Verletzungen zu vermeiden, vor dem Berühren von Bauteilen immer den Strom trennen, externe
Spannungsquellen entfernen und Stromkreise entladen.

Warnung: 
Wenn die positive DC-Einspeiseklemme im Verhältnis zur negativen DC-Einspeiseklemme 60 VDC überschreiten
kann, müssen zusätzliche externe Maßnahmen ergriffen werden, um die Sicherheitsisolation der
DC-Einspeiseklemmen und Sense-Verbindungen sicherzustellen.

Warnung:
Wenn die negative Leistung des Geräts im Verhältnis zur Erdung 60 VDC/42,4 Vpk überschreiten kann, müssen
zusätzliche externe Maßnahmen ergriffen werden, um die Sicherheitsisolation der DC-Einspeiseklemmen und
Sense-Verbindungen sicherzustellen.

Die standardmäßigen LAN-, USB- und Interlock-Verbinder sowie optionale Schnittstellen sind geerdet und können als 
sicher angesehen werden, wenn die negative DC-Einspeiseklemme des Geräts im Verhältnis zur Erdung
1000 VDC/707 Vpk nicht überschreitet für SM500-CP-90, oder 1500VDC / 1060Vpk im Verhältnis zur Erdung für
SM1500-CP-30.
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10) Teileaustausch & Modifikationen
Teileaustausch und Modifikationen sind ausschließlich autorisiertem Delta Elektronika-Service-Personal gestattet.
Reparaturen oder Modifikationen am Gerät dürfen nur durch eine Delta Elektronika-Serviceeinrichtung durchgeführt
werden.

11) Entfernung von (Sicherheits-) Abdeckungen  
Sicherheitsabdeckung(en) werden verwendet, um potenziell gefährliche Spannungen abzudecken.Beachten Sie
Folgendes, wenn Sie die Sicherheitsabdeckung(en) entfernen:
• Gerät ausschalten.
• Gerät von dem Versorgungsnetz oder der Stromquelle trennen.
• Warten Sie 5 Minuten, damit interne Kondensatoren sich entladen können.
• Schrauben abschrauben und Abdeckung(en) entfernen.
• Bevor Sie das Gerät wieder mit dem Versorgungsnetz verbinden, montieren Sie vorher jedes Mal die

Abdeckung(en).

12) Umgebungsbedingungen
Die Stromversorgungssicherheitszulassung von Delta Elektronika gilt für die folgenden Betriebsbedingungen:
• Innengebrauch
• Umgebungstemperatur : -20 bis 50 °C
• Maximale relative Luftfeuchtigkeit : 95 %, nicht kondensierend, bis zu 40 °C

: 75 %, nicht kondensierend, bis zu 50 °C
• Höhe : bis zu 2000 m
• Verschmutzungsgrad : 2
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3  MASTER SLAVE INTERFACE

1 CON DEN SA TION
• Dur ing nor mal op er a tion, hu mid ity will not harm the in ter faces, 

pro vided the air is not ag gres sive. The heat nor mally pro duced in
the power sup ply will keep it dry.

• Avoid con den sa tion in side the in ter faces, break-down could be the 
re sult. Con den sa tion can oc cur dur ing a pe riod the power sup ply
has been switched off (or op er at ing at no load) and the am bi ent
tem per a ture is in creas ing. Al ways al low the power sup ply to dry
be fore switch ing it on again.

2 TEM PER A TURE & COOL ING
• The stor age tem per a ture range is –40 to +85 °C.
• The op er at ing tem per a ture range is –20 to +50 °C.But this 

tem per a ture range only holds when the air-in take and air-out let of
the power sup ply are un ob structed and the tem per a ture of the
air-in take is not higher than +50 °C.

• When the power sup ply is mounted in a cab i net, please note that
the tem per a ture of the air-in take should be kept low and avoid a
short cir cuit in the air flow i.e. the hot air leav ing the air-out let 
en ter ing the air-in take again.

• Please note: a lower tem per a ture ex tends the life of the in ter face.

3 FIRM WARE
• First in stall the in ter face in side the unit, then check the firm ware

pack age is P0107 or higher. In the front menu, go to:
SYS TEM INFO -> UNIT-> VERSION.

• If an up date is re quired, re fer to the SM15K unit man ual how to do
this.

4 HARD WARE IN STAL LA TION
Warn ing! Never make con nec tions to the Power In puts and Out puts 
or the Sense Con nec tor when the SM15K unit is con nected to the
mains sup ply or power outlet!
Safety cov ers are used to cover these in- and out puts. 

IN SERT IN TER FACES
• Note: the M/S-2 in ter faces can be used in SM15K only. 

In SM3300 use the M/S in ter faces.
• Switch off the units.
• Dis con nect the units from the mains sup ply. 

° Remove the ca ble from mains sup ply.
° Wait for 5 min utes to al low in ter nal ca pac i tors to dis charge.

• The In ter face can be in serted in slot 3 or slot 4. 
° See fig ure 3 - 1 for lo ca tion of the slots.
° Un screw the 2pcs. torx T10 screws and re move the slot cover. 
° In sert the in ter face.
° Place the 2 screws back to se cure the in ter face.

DC POWER CON NEC TIONS FOR M/S-PARALLEL
• It is strongly ad vised to use one of the M/S PAR kits from Delta

Elektronika for best and saf est re sults!
° These kits in clude spe cial cop per bars, bolts, nuts, spe cific

wash ers, patch ca bles and ex tra safety covers.
° Each kit is de signed for a spe cific num ber of units.
° Down load the M/S application note or con tact fac tory for more

in for ma tion.

• Place all the units in a 19 inch rack.
° Re move the in put cov ers from the units.
° Re move the mains sup ply ca bles.
° In sert the units in the rack.
° Stack the units with min i mum spac ing in be tween them. 

Dis tance be tween sets of out put ter mi nals is 3U = 133.35mm.

Warn ing! care fully read the chap ter "Safety In struc tions" 
in this man ual be fore con nect ing or op er at ing the unit!

fig. 3 - 1
Slot 3 or 4 are valid for the INT MOD M/S-2.

http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
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• As sign a unit as Mas ter.
° The Mas ter has a spe cific lo ca tion in the sys tem, de pend ing on 

the num ber of Slaves.
Al though in a later stage the func tional as signed is done via the 
unit's menu, it is re quired to do the phys i cal as sign ment first; at
which lo ca tion will the Mas ter be and at which the Slave(s).

° For an un even num ber of units, po si tion the Mas ter in be tween
an equal num ber of slaves. 

° For ex am ple in a set of 7 units, the up per 3 units must be
slaves, the mas ter in po si tion 4, and be low it an other 3 slaves.

° For an even num ber of units, po si tion the mas ter in such a way
that un der it there's 1 slave more than above it.

° For ex am ple in a set of 8 units, the up per 3 units must be
slaves, then the mas ter, and be low it an other 4 slaves.

° See the M/S application note for more de tails.

• Con nect the cop per strips.
° See ex am ple draw ings for dif fer ent num ber of units in the

M/S application note. See fig 3 - 2.
° Re move safety cov ers from the DC power ter mi nals.
° Re move the M8 bolts from the DC power ter mi nals.
° Im por tant: follow the ex act or der of wash ers, lock wash ers, etc

to en sure cor rect and safe op er a tion.
° Use the thin crin kle washer “M8 SZ DIN137B” be tween the bolt 

head and the ter mi nals for max i mum iso la tion dis tance be -
tween + and -. This re places one of the stan dard flat wash ers.

° Use one of the stan dard flat washer “M8 A2 DIN125A” + lock
washer “M8 A2 DIN127B” be tween the strips and the “M8 A2
DIN934” nuts.

° Note: for easy as sem bly, first in sert the bolts with crin kle wash -
ers in all – DC power ter mi nals. Then as sem ble the en tire +
strip to the + DC power ter mi nals. This be cause bolts can not
be in serted in the –DC power ter mi nals once the + strip is in
place.

• Con nect the load ca bles.
° The load ca bles must be con nected as close as pos si ble to the

mas ter at the po si tion in di cated on the draw ings in the ap pli ca -
tion note. 

° When a sec ond set of load ca bles is re quired, con nect them to
the Slave be low the Mas ter.

° Place the lugs di rectly on the strips - never place a washer be -
tween a ca ble lug and a cop per strip be cause it will burn out.

° Place the spe cial M/S par al lel safety cov ers over the out put
ter mi nals. 

° Cover with mark ing DWG2532 is for the out puts of the up per
and lower units. Cover DWG2533 is for units in be tween them.

° Cre ate open ings for the load ca bles where nec es sary.

DC POWER CON NEC TIONS FOR M/S-SE RIES
• It is strongly ad vised to use one of the M/S SER kits from Delta

Elektronika for best and saf est re sults!
° These kits in clude spe cial cop per bars, bolts, nuts, spe cific

wash ers, patch ca bles and ex tra safety cov ers.
° The ba sic kit M/S SER SET BA is for 2 units. 
° For each ex tra unit, an ex tra kit M/S SER SET BB is re quired.
° Down load the M/S application note or con tact fac tory for more

in for ma tion.

• Place all the units in a 19 inch rack.
° Re move the in put cov ers from the units.
° Re move the mains sup ply ca bles.
° In sert the units in the rack.
° Stack the units with min i mum spac ing in be tween them. 

Dis tance be tween sets of out put ter mi nals is 3U = 133.35mm.

• As sign a unit as Mas ter.
° The Mas ter has a spe cific lo ca tion in the sys tem, de pend ing on 

the num ber of Slaves.
Al though in a later stage the func tional as signed is done via the 
unit's menu, it is re quired to do the phys i cal as sign ment first; at
which lo ca tion will the Mas ter be and at which the Slave(s).

° For an un even num ber of units, po si tion the Mas ter in be tween
an equal num ber of slaves. 

° For ex am ple in a set of 5 units, the up per 2 units must be

fig. 3 - 2
Ex am ples of DC-con nec tions for Par al lel 

and Se ries op er a tion are avail able 
in the M/S ap pli ca tion note.

`

http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
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slaves, the mas ter in po si tion 3, and be low it an other 2 slaves.
° For an even num ber of units, po si tion the mas ter in such a way

that un der it there's 1 slave more than above it.
° For ex am ple in a set of 6 units, the up per 2 units must be

slaves, then the mas ter, and be low it an other 3 slaves.
° See the M/S application note for more de tails.
° For set-ups with more than 1 rack, po si tion the mas ter as de -

scribed in the above, and fill the other racks with slaves only.

• Con nect the cop per strips.
° See ex am ple draw ings for dif fer ent num ber of units in the

M/S application note. See fig 3 - 2.
° Re move safety cov ers from the DC power ter mi nals.
° Re move the M8 bolts from the DC power ter mi nals.
° Im por tant: fol low the ex act or der of wash ers, lock wash ers, etc

to en sure cor rect and safe op er a tion.

• Con nect the load ca bles.
° Con nect the ca ble lugs at the po si tion in di cated on the draw -

ings in the ap pli ca tion note.
° Place the lugs di rectly on the strips - never place a washer be -

tween a ca ble lug and a cop per strip be cause it will burn out.
° Place the spe cial M/S par al lel safety cov ers over the out put

ter mi nals. 
° Cover with mark ing DWG2532 is for the out puts of the up per

and lower units. Cover DWG2533 is for units in be tween them.
° Cre ate open ings for the load ca bles where nec es sary.

• Con tact fac tory for sys tems with more than one rack of units.

CON NECT IN TER FACES
• The avail able con nec tors on this in ter face are two 8 pole mod u lar

jack con nec tors, see fig. 3-3.
• Use the ca bles sup plied with the M/S kit (Cat6, FTP or S/FTP).
• Start with the mas ter and con nect the ca ble from the "OUT" 

con nec tor to the "IN" con nec tor of the first slave above. 
• Then con nect an other ca ble from the "OUT" con nec tor of the first

slave to the "‘IN" con nec tor of the next slave. Re peat this un til all
de vices are con nected. (see fig 3-2).

• For sys tems with 3 or more slaves, use the lon ger ca ble (1m or 2m
de pend ing on amount of slaves) to con nect the up per unit to the
most lower unit.

• From the lower unit, again con nect to "IN" of the unit above
• Fi nally close the loop at the Mas ter unit "IN"con nec tor.
• For more than one rack of units, con nect the "OUT" of the up per

unit to the "IN" of the lower unit in the next rack. In that rack con nect 
up un til the highest unit is reached. From that unit, con nect to the
"IN"of the  low est unit of the first rack again and there con nect up to
the mas ter unit to close the loop.

CON NECT AC MAINS
• Con nect the mains sup ply ca bles to the units.

° Make sure the ca ble is not yet con nected to the mains sup ply!
° Place the in put safety cov ers.

• Con nect the mains sup ply ca bles to the mains sup ply.
• Switch on the units.

5 UNIT CON FIG U RA TION
• The unit will au to mat i cally de tect the new in serted in ter face.
• The in ter face icon will be shown in the dis play, see fig 3 - 4.
• Con fig ur ing of slaves:

° - To con fig ure a power sup ply as a slave, via the front menu go 
   to CON FIG U RA TION -> MAS TER SLAVE -> SET TINGS
   and set the state as slave. Press ‘OK’ to con firm.

° - The slave icon will be shown in the dis play, see fig 3 - 5.
- The icon will blink as long as the sys tem is in con fig u ra tion
   mode.
- Once the mas ter is con fig ured, the icon will stop blink ing. 

• Con fig ur ing of the mas ter:
° - To con fig ure a power sup ply as the mas ter, via the front menu

  go to CON FIG U RA TION -> MAS TER SLAVE -> SET TINGS
  and set the state as mas ter.

° - In the same menu, en ter the num ber of de vices that are 

int

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 3 -4
Po si tion of the stan dard in ter face icon in 

the unit dis play.

fig. 3 - 3
There are two 8-pole mod u lar jack con nec tors

avail able on the INT MOD M/S-2.

OUT   

IN 

enabled 

Tx active 

Rx ac tive 

valid

http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
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  con nected in se ries or par al lel.
- Press ‘OK’ to con firm.

° - The mas ter icon will be shown in the dis play, see fig 3 - 6.

• The mas ter or slave can also be con fig ured via the web in ter face,
or us ing Ethernet com mands.

• Af ter chang ing mas ter or slave set tings, stored se quences need to
be re built due to sys tem scal ing. See the ‘Build ing a Se quence’
para graph in chap ter 6.3 of the Ethernet & Sequencer
Programming Manual for the SM15K.

6 TROU BLE SHOOT ING
• Check there is only one M/S-2 in ter face in stalled per unit.
• Check that all in ter faces are type INT MOD M/S-2, and there is 

no INT MOD M/S, see fig 3-7.
• Check the firm ware ver sion as spec i fied in para graph 3 of this

chap ter.
• Check the source of the power sup ply.
• Check the web in ter face for er rors in one of the de vices.
• Use Ethernet or web com mands to check for er rors in the mas ter

slave sys tem.

7 CAL I BRA TION
• Cal i bra tion of the in ter face is not ap pli ca ble.

fig 3 -7
Check for the mark ings GEN 2 and M/S 2 for the

cor rect in ter face for SM15K units.

M

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 3 -6
Po si tion of the in ter face Mas ter icon in 

the unit dis play.

S

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 3 -5
Po si tion of the in ter face Slave icon in 

the unit dis play.

http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
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4  ISOLATED CONTACTS

1 CON DEN SA TION
• Dur ing nor mal op er a tion, hu mid ity will not harm the in ter faces, 

pro vided the air is not ag gres sive. The heat nor mally pro duced in
the power sup ply will keep it dry.

• Avoid con den sa tion in side the in ter faces, to pre vent break-down.
Con den sa tion can oc cur dur ing a pe riod the power sup ply has
been switched off (or op er at ing at no load) and the am bi ent tem -
per a ture is in creas ing. Al ways al low the power sup ply to dry be fore 
switch ing it on again.

2 TEM PER A TURE & COOL ING
• The stor age tem per a ture range is –40 to +85 °C.
• The op er at ing tem per a ture range is –20 to +50 °C.But this 

tem per a ture range only holds when the air-in take and air-out let of
the power sup ply are un ob structed and the tem per a ture of the
air-in take is not higher than +50 °C.

• When the power sup ply is mounted in a cab i net, please note that
the tem per a ture of the air-in take should be kept low and avoid a
short cir cuit in the air flow i.e. the hot air leav ing the air-out let 
en ter ing the air-in take again.

• Please note: a lower tem per a ture ex tends the life time of the in ter -
face.

3 FIRM WARE
• First in stall the in ter face in side the unit, then check the firm ware

pack age is P0107 or higher. In the front menu, go to:
SYS TEM INFO -> UNIT-> VER SION.

• If an up date is re quired, re fer to the SM15K unit man ual how to do
this.

4 HARD WARE IN STAL LA TION
Warn ing! Never make con nec tions to the Power In puts and Out puts 
or the Sense Con nec tor when the SM15K unit is con nected to the
mains sup ply or power out let!
Safety cov ers are used to cover these in- and out puts. 

IN SERT IN TER FACE IN THE UNIT
• Switch off the unit.
• Dis con nect the unit from the mains sup ply.
• Wait for 5 min utes to al low in ter nal ca pac i tors to dis charge.
• Se lect a none used slot at the rear side.

The In ter face can be in serted in any free slot 1...4.
See fig ure 4 - 1.

• Un screw the 2 torx T10 screws and re move the slot cover. 
• In sert the in ter face and place the 2 screws back to se cure the 

in ter face.

CON NECT IN TER FACE
• The avail able con nec tors on this in ter face are push wire or

so-called push in con nec tors. 
Re lay 1 & 2 and re lay 3 & 4 via a 6 pole con nec tor.
In ter lock & En able via a 3 pole con nec tor, see fig. 4 -2.

• Use ca bles with an in ter nal wir ing with a di am e ter of 
0.3 ... 0.5mm2 and with a suf fi cient volt age rat ing for the volt age of
the cir cuit.

• With re gards to safety, the con nec tors are at  the level of Pro tec tive 
Earth.

• Con nect the mains sup ply again and check all the safety cov ers
are in stalled.

• Switch on the unit.
The LED in di cated in fig. 4-2 will light up.

5 UNIT CON FIG U RA TION
• The unit will au to mat i cally de tect the new in serted in ter face.
• The in ter face icon will be shown in the dis play, see fig 4 - 3.

Warn ing! care fully read the chap ter "Safety In struc tions" 
in this man ual be fore con nect ing or op er at ing the unit!

fig. 4 - 1
All po si tions are valid for the INT MOD CON.

fig. 4 - 2
All four Re lay and In ter lock/En able con nec tions

are made via push wire or so-called push in
connectors.

CON K
In ter lock / 
En able

CON N
Re lay 3 & 4

LED

CON M
Re lay 1 & 2 

int

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 4 -3
Po si tion of the in ter face icon in the unit dis play.
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6 RE LAY CON TACTS & IN TER LOCK
• This in ter face pro vides 4 change over re lay con tacts, an En able 

in put and an In ter lock (ad di tional to the stan dard SM15K In ter -
lock).

• The Re lay con tacts can be con trolled & mon i tored by Ethernet 
com mands and the web interface. They can also be linked to 
sev eral sys tem sta tuses, like ACF, DCF, etc.

• The In ter lock and En able in put can be mon i tored by Ethernet 
com mands. 

• Re fer to the Ethernet pro gram ming man ual for com mands, chap -
ter "Com mand De scrip tion", para graph "In ter faces".

• The man ual is stored in side ev ery SM15K unit and can be 
down loaded via the web in ter face or from
 www.DeltaPowerSupplies.com. 

RE LAY CON TACTS (CON M & CON N)
• Re lay con tacts (see fig. 4 -4 & fig. 3 - 6) are as de scribed be low,

dur ing power off and when not set. The re lay con tacts can han dle a 
max i mum con tact volt age of 60VDC. The max i mum con tin u ous
cur rent is 2A.

Pin ning CON M :
    6 = Re lay 1 NC
    5 = Re lay 1 NO
    4 = Re lay 1 Com mon
    3 = Re lay 2 NC
    2 = Re lay 2 NO
    1 = Re lay 2 Com mon

Pin ning CON N :
    6 = Re lay 3 NC
    5 = Re lay 3 NO 
    4 = Re lay 3 Com mon
    3 = Re lay 4 NC 
    2 = Re lay 4 NO
    1 = Re lay 4 Com mon

IN TER LOCK & EN ABLE (CON K)
• The In ter lock in put (pin 1) is ini tially con nected to pin 3 (com mon)

(see fig. 4 - 5). Re place the link by two wires and a switch (for ex -
am ple a cab i net door switch) when its func tion is re quired.

• The En able in put (24V, pin 2) im ped ance is ap prox i mately
12kOhm and has a work ing range of 15V - 30V (see fig. 4 -7). 
Con nect the com mon of the ex ter nal volt age to pin 3.

• The In ter lock and the En able can not be used si mul ta neously (see
fig. 4 - 8).

• All in ter locks should be valid.

Pin ning CON K:
3 = Com mon         
2 = En able
1 = In ter lock

7 TROU BLE SHOOT ING
IN TER LOCK SYM BOL DIS PLAYED
• Check the unit's stan dard in ter lock con nec tion
• Check In ter lock / en able con nec tion on CON K.

8 CAL I BRA TION
• Cal i bra tion of the in ter face is not ap pli ca ble.

1 6

fig. 4 - 4
Pin ning of CON M and N.

1 3

fig. 4 - 5
Pin ning of CON K.

fig. 4 - 6
Pin ning of CON M and N.

1

3

+2

fig. 4 - 7 
15 - 30 V En able

1

3
2

fig. 4 - 8
In ter lock con tact (door switch)

http://www.DeltaPowerSupplies.com
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5  SERIAL INTERFACE

1 CON DEN SA TION
• Dur ing nor mal op er a tion, hu mid ity will not harm the in ter faces, 

pro vided the air is not ag gres sive. The heat nor mally pro duced in
the power sup ply will keep it dry.

• Avoid con den sa tion in side the in ter faces,to pre vent break-down.
Con den sa tion can oc cur dur ing a pe riod the power sup ply has
been switched off (or op er at ing at no load) and the am bi ent tem -
per a ture is in creas ing. Al ways al low the power sup ply to dry be fore 
switch ing it on again.

2 TEM PER A TURE & COOL ING
• The stor age tem per a ture range is –40 to +85 °C.
• The op er at ing tem per a ture range is –20 to +50 °C.But this 

tem per a ture range only holds when the air-in take and air-out let of
the power sup ply are un ob structed and the tem per a ture of the
air-in take is not higher than +50 °C.

• When the power sup ply is mounted in a cab i net, please note that
the tem per a ture of the air-in take should be kept low and avoid a
short cir cuit in the air flow i.e. the hot air leav ing the air-out let 
en ter ing the air-in take again.

• Please note: a lower tem per a ture ex tends the lifetime of the in ter -
face.

3 FIRM WARE
• First in stall the in ter face in side the unit, then check the firm ware

pack age is P0107 or higher. In the front menu, go to:
SYS TEM INFO -> UNIT-> VER SION.

• If an up date is re quired, re fer to the SM15K unit man ual how to do
this.

4 HARD WARE IN STAL LA TION
Warn ing! Never make con nec tions to the Power In puts and Out puts 
or the Sense Con nec tor when the SM15K unit is con nected to the
mains sup ply or power out let!
Safety cov ers are used to cover these in- and out puts. 

IN SERT IN TER FACE IN THE UNIT
• Switch off the unit.
• Dis con nect the unit from the mains sup ply.
• Wait for 5 min utes to al low in ter nal ca pac i tors to dis charge.
• Se lect a none used slot at the rear side.

The In ter face can be in serted in any free slot 1...4.
See fig ure 5 - 1.

• Un screw the 2 torx T10 screws and re move the slot cover. 
• In sert the in ter face and place the 2 screws back to se cure the

interface.

CON NECT IN TER FACE
• The avail able con nec tors on the se rial in ter face are (see fig. 5 - 2 &

fig. 4 - 3):
- fe male 9 pole D-con nec tor for RS232n ( For con nec tion with a PC 
use a 1:1 ca ble ( sup plied with in ter face )
- B-type socket for USB ( ca ble for con nec tion with PC sup plied
with in ter face )
- push wire or so-called push in con nec tor for RS485 or RS422

• Use ca bles with an in ter nal wir ing with a di am e ter of 0.3 ... 0.5mm2

and with a suf fi cient volt age rat ing for the volt age of the cir cuit.
• With re gards to safety, the se rial pro gram ming con nec tors are at 

the level of Pro tec tive Earth. 
• Con nect the ca ble to the pro gram ming source.
• Con nect the mains sup ply again and check all the safety cov ers

are in stalled.
• Switch on the unit.
• The LED should light up.

Warn ing! care fully read the chap ter "Safety In struc tions" 
in this man ual be fore con nect ing or op er at ing the unit!

fig. 5 - 1
All po si tions are valid for the INT MOD SER.

fig. 5 - 2
The avail able con nec tors on the INT MOD SER.

B-Type USB 
con nec tor

RS  232
connector

RS 422 &
RS 485
connector

1 4

Conn. DIFF Pin-layout

1 = Ground
2 = Positive
3 = Negative
4 = x

fig. 5 - 3
Pin con nec tions of the 

RS422 / RS485 con nec tor.

LED
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5 UNIT CON FIG U RA TION
• The unit will au to mat i cally de tect the new in serted in ter face.
• The in ter face icon will be shown in the dis play, see fig 5 - 4.
• For pro gram ming the volt age, cur rent and/or power via the in ter -

face, set the cor rect source for CV, CC and CP re spec tively, see
be low ex am ple: 

For ex am ple the in ter face is mounted in slot2.
To pro gram the CV-set tings via this in ter face, via the front menu go 
to CON FIG U RA TION -> PRG SOURCE -> Vsettings and set it to
Slot2.

To pro gram the CC-set tings via this in ter face, go to 
CON FIG U RA TION -> PRG SOURCE -> Isettings and also set it to
Slot2.

To pro gram the CP-set tings via this in ter face, go to 
CON FIG U RA TION -> PRG SOURCE -> Pset tings and also set it
to Slot2.

In stead of do ing this via the Front Menu, the source can also be set
via the web in ter face or via Ethernet com mands if the unit is 
con nected to the net work via LAN.

6 SE RIAL PRO GRAM MING
• The unit can be pro grammed by us ing the se rial pro gram ming

com mands. See ta ble 4.1 for an over view of the avail able 
com mands. 

• To start, first the com mand "CH n" must be ex e cuted to ac ti vate the 
in ter face by set ting its chan nel num ber (ad dress). 
The vari able n  is a num ber be tween 1...32. For ex am ple "CH 1".

• The com mand "CH?" que ries the chan nel of the ac tive se rial 
in ter face.

• For more de tails about the com mands in ta ble 5.1, re fer to chap ter
5 of the pro gram ming man ual for Ethernet & Se quencer. 
The man ual is stored in side ev ery SM15K unit and can be 
down loaded via the web in ter face. It can also be down loaded from
www.DeltaPowerSupplies.com. 

7 PRO GRAM MING SPEED 
• Pro gram ming from a low to a high out put volt age is nearly load 

in de pend ent. 
• With op tional high speed pro gram ming, the rise and fall time is 

5 to 25 times faster. Note that with this op tion, the out put rip ple is
higher.

8 MON I TOR ING VIA SE RIAL IN TER FACE
• Via the pro gram ming com mand "MEA SURE:" the volt age, 

cur rent or power can be mon i tored. 
Down load the man ual Ethernet & Sequencer Programming
SM15K for de tails.

9 TROU BLE SHOOT ING
• Check the pro gram ming source is set to the cor rect slot.
• Check the out put is switched ON, the In ter lock is con nected and

Re mote Shut Down is low.
• The first pro gram ming com mand must be "CH n" oth er wise the 

in ter face will not be ac ti vated.
• Check that the com mu ni ca tion is work ing; "*IDN?" must re turn a

value. En sure to end the query with the ter mi na tion char ac ter LF.
(LF = 0x0Ah in ASCII)

• Note: the se rial in ter face uses the '.' (dot) as the dec i mal sym bol
and not the ',' (comma). Check if your pro gram is us ing the set tings
in Microsoft Win dows® re gional set tings. 

• Ei ther change your pro gram to spe cif i cally use the '.' or else
change the dec i mal sym bol to '.' in your re gional set tings (from the
con trol panel). 

• Check that the power sup ply's out put is not lim ited. 
Con sult the SM15K man ual about ad just ing the limit set tings. 

• Check that ALL val ues for CV, CC and CP are not zero. 
For ex am ple it is not pos si ble to pro gram a volt age when the cur -
rent and power con trol is set to zero.

CH

CH?

*CLS                                                           * 

*IDN?

*RST

*SAV

CALI:VOLT:MEAS:OFFSET

CALI:VOLT:MEAS:OFF SET?

CALI:VOLT:MEAS:GAIN

CALI:VOLT:MEAS:GAIN?

CALI:CURR:MEAS:OFF SET

CALI:CURR:MEAS:OFF SET?

CALI:CURR:MEAS:GAIN

CALI:CURR:MEAS:GAIN?

MEA SURE:VOLT AGE?

MEA SURE:CUR RENT?

MEA SURE:POWER?

OUT PUT?

OUT PUT

SOURCE:VOLT AGE    

SOURCE:VOLT AGE?   

SOURCE:VOLT AGE:MAX? 

SOURCE:CUR RENT   

SOURCE:CUR RENT?

SOURCE:CUR RENT:MAX?

SOURCE:CUR RENT:NEGATIVE

SOURCE:CUR RENT:NEG A TIVE?

SOURCE:CUR RENT:NEG A TIVE:MAX?

SOURCE:POWER

SOURCE:POWER?

SOURCE:POWER:MAX?

SOURCE:POWER:NEGATIVE

SOURCE:POWER:NEG A TIVE?

SOURCE:POWER:NEG A TIVE:MAX?

SYS TEM:ER ROR?

SYS TEM:FRONTPANEL:STA TUS

SYS TEM:FRONTPANEL:STA TUS?

SYS TEM:FRONTPANEL:CON TROL

SYS TEM:FRONTPANEL:CON TROL?

SYS TEM:PASS WORD:STA TUS?

SYS TEM:RE MOTE:CV:STA TUS

SYS TEM:RE MOTE:CV:STA TUS?

SYS TEM:RE MOTE:CC:STA TUS

SYS TEM:RE MOTE:CC:STA TUS?

SYS TEM:RE MOTE:CP:STA TUS

SYS TEM:RE MOTE:CP:STA TUS?

SYS TEM:RSD

SYS TEM:RSD:STA TUS?

SYS TEM:PASSWORD

STA TUS:REG IS TER:A?

STA TUS:REG IS TER:B?

* =Clear Er ror Queue 

Ta ble 5.1
Avail able se rial pro gram ming com mands

int

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 5 -4
Po si tion of the in ter face icon in the unit dis play.

http://www.DeltaPowerSupplies.com
http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
http://www.delta-elektronika.nl/en/products/bidirectional-dc-power-supplies-15kw-sm15k-series.html
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• Check that the power sup ply is in the re quired mode (CV or CC or
CP). When pro gram ming a volt age, the unit must be in CV-mode,
when pro gram ming a cur rent, the unit must be in CC-mode and
when pro gram ming a power, the unit must be in CP-mode. 

10 CAL I BRA TION
• Cal i bra tion of the in ter face is not ap pli ca ble.

11 Set tings
• Set tings via the web page.

Bustype : USBcom
De vice chan nel nr : ch 1
Baudrate : bps 9600
Data bits : 8
Stop bits : 1
Flowcontrol: None
Par ity bits : None
Slewrate : Dis abled
Ter mi na tion : Dis abled
Dif fer en tial com mu ni ca tion : Half-du plex

• Port set tings on the PC.

Baudrate : bps 9600 
Data bits : 8
Par ity bits : None
Stop bits : 1
Flow con trol : None
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6  DIGITAL (USER) I/O

1 CON DEN SA TION
• Dur ing nor mal op er a tion, hu mid ity will not harm the in ter faces, 

pro vided the air is not ag gres sive. The heat nor mally pro duced in
the power sup ply will keep it dry.

• Avoid con den sa tion in side the in ter faces,to pre vent break-down.
Con den sa tion can oc cur dur ing a pe riod the power sup ply has
been switched off (or op er at ing at no load) and the 
am bi ent tem per a ture is in creas ing. Al ways al low the power sup ply
to dry be fore switch ing it on again.

2 TEM PER A TURE & COOL ING
• The stor age tem per a ture range is –40 to +85 °C.
• The op er at ing tem per a ture range is –20 to +50 °C.But this 

tem per a ture range only holds when the air-in take and air-out let of
the power sup ply are un ob structed and the tem per a ture of the air-
in take is not higher than +50 °C.

• When the power sup ply is mounted in a cab i net, please note that
the tem per a ture of the air-in take should be kept low and avoid a
short cir cuit in the air flow i.e. the hot air leav ing the air-out let 
en ter ing the air-in take again.

• Please note: a lower tem per a ture ex tends the lifetime of the in ter -
face.

3 FIRM WARE
• First in stall the in ter face in side the unit, then check the firm ware

pack age is P0107 or higher. In the front menu, go to:
SYS TEM INFO -> UNIT-> VER SION.

• If an up date is re quired, re fer to the SM15K unit man ual how to do
this.

4 HARD WARE IN STAL LA TION
Warn ing! Never make con nec tions to the Power In puts and Out puts 
or the Sense Con nec tor when the SM15K unit is con nected to the
mains sup ply or power out let!
Safety cov ers are used to cover these in- and out puts. 

IN SERT IN TER FACE IN THE UNIT
• Switch off the unit.
• Dis con nect the unit from the mains sup ply.
• Wait for 5 min utes to al low in ter nal ca pac i tors to dis charge.
• Se lect a none used slot at the rear side.

The In ter face can be in serted in any free slot 1...4.
See fig ure 6-1.

• Un screw the 2 torx T10 screws and re move the slot cover. 
• In sert the in ter face and place the 2 screws back to se cure the

interface.

CON NECT IN TER FACE
• The avail able con nec tors on the dig i tal user I/O in ter face are high

den sity 15pole D-con nec tors, fe male, see fig. 6-2.
• Use ca bles with an in ter nal wir ing with a di am e ter of 

0.3 ... 0.5mm2 and with a suf fi cient volt age rat ing for the volt age of
the cir cuit.

• With re gards to safety, the user I/O con nec tors are at  the level of
Pro tec tive Earth. 

• Con nect the ca ble to the pro gram ming source.
• Con nect the mains sup ply again and check all the safety cov ers

are in stalled.
• Switch on the unit.
• The LED in di cated in fig. 6-2 will light up.

5 UNIT CON FIG U RA TION
• The unit will au to mat i cally de tect the new in serted in ter face.
• The in ter face icon will be shown in the dis play, see fig 6-3.

Warn ing! care fully read the chap ter "Safety In struc tions" 
in this man ual be fore con nect ing or op er at ing the unit!

fig. 6 - 1
All po si tions are valid for the INT MOD DIG.

fig. 6 - 2
User Out puts via a 15 pole D-con nec tor . 

User In puts via 15 pole D-con nec tor .
Both con nec tors are High Den sity fe male.

CON G
out puts

CON F
in puts

LED

int

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 6 - 3
Po si tion of the in ter face icon in the unit dis play.
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6 IN PUTS AND OUT PUTS
• This in ter face pro vides 8 user in puts and 8 user out puts. 

These can be con trolled / mon i tored by Ethernet com mands or can 
be used to in ter act with the Se quencer to make the power sup ply
act like a Power PLC.

• Re fer to the Delta Elektronika pro gram ming man ual for Ethernet
(sec tion 5.5) & Se quencer (sec tion 6) for com mands. 
The man ual is stored in side ev ery SM15K unit and can be 
down loaded via the web in ter face. It can also be down loaded from
www.DeltaPowerSupplies.com. 

USER IN PUTS (CON NEC TOR CON F):                            
• Un con nected in puts are LOW. To make an in put HIGH, ap ply the

+5V of pin 9 or pin 14. Also an ex ter nal volt age can be used to 
con trol the in puts. Make sure the com mon of the ex ter nal source is
con nected to pin 10 or pin 15. The user in puts have a work ing
range of 2V - 30V, use a com mon zero and have an im ped ance of
ap prox i mately 22kOhms. The max i mum load of the +5V is 100mA.

• See fig ure 6-4 and ta ble 6-1 for the pin ning of CON F.

USER OUT PUTS (CON NEC TOR CON G):
• The 8 user out puts are Open Drain with com mon zero. 

When an out put is TRUE, it is pulled down to 0V. Oth er wise the
out put is open. The out put im ped ance is 7 Ohm, max i mum rat ing is 
30V / 200mA.

• See fig ure 6-4 and ta ble 6-2 for the pin ning of CON G.

7 CAL I BRA TION
• Cal i bra tion of the in ter face is not ap pli ca ble.

fig. 6 - 4
Pin ning of con nec tor CON F and G

1   = user in put A                                                                                                                                                
2   = user in put B                                                                                                                                                
3   = user in put C                                                                                                                                               
4   = user in put D                                                                                                                                               
5   = user in put E                                                                                                                                               
6   = user in put F                                                                                                                                               
7   = user in put G                                                                                                                                              
8   = user in put H                                                                                                                                               
9   = +5V                                                                                                                                                          
10 = 0V                                                                                                                                                            
11 = n.c.                                                                                                                                                          
12 = n.c.                                                                                                                                                           
13 = n.c.                                                                                                                                                         
14 = +5V                                                                                                                                                            
15 = 0V

ta ble 6 - 1
Pin ning of con nec tor CON F.

1   = user out put A                                                                                                                                             
2   = user out put B                                                                                                                                            
3   = user out put C                                                                                                                                           
4   = user out put D                                                                                                                                           
5   = user out put E                                                                                                                                            
6   = user out put F                                                                                                                                                
7   = user out put G                                                                                                                                            
8   = user out put H                                                                                                                                           
9   = +5V                                                                                                                                                           
10 = 0V                                                                                                                                                             
11 = n.c.                                                                                                                                                          
12 = n.c.                                                                                                                                                         
13 = n.c.                                                                                                                                                            
14 = +5V                                                                                                                                                          
15 = 0V 

ta ble 6 - 2
Pin ning of con nec tor CON G.

http://www.DeltaPowerSupplies.com
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7  ISOLATED ANALOG INTERFACE

1 CON DEN SA TION
• Dur ing nor mal op er a tion, hu mid ity will not harm the in ter faces, 

pro vided the air is not ag gres sive. The heat nor mally pro duced in
the power sup ply will keep it dry.

• Avoid con den sa tion in side the in ter faces, break-down could be the 
re sult. Con den sa tion can oc cur dur ing a pe riod the power sup ply
has been switched off (or op er at ing at no load) and the am bi ent
tem per a ture is in creas ing. Al ways al low the power sup ply to dry
be fore switch ing it on again.

2 TEM PER A TURE & COOL ING
• The stor age tem per a ture range is –40 to +85 °C.
• The op er at ing tem per a ture range is –20 to +50 °C.But this 

tem per a ture range only holds when the air-in take and air-out let of
the power sup ply are un ob structed and the tem per a ture of the
air-in take is not higher than +50 °C.

• When the power sup ply is mounted in a cab i net, please note that
the tem per a ture of the air-in take should be kept low and avoid a
short cir cuit in the air flow i.e. the hot air leav ing the air-out let 
en ter ing the air-in take again.

• Please note: a lower tem per a ture ex tends the life of the in ter face.

3 FIRM WARE
• First in stall the in ter face in side the unit, then check the firm ware

pack age is P0107 or higher. In the front menu, go to:
SYS TEM INFO -> UNIT-> VER SION.

• If an up date is re quired, re fer to the SM15K unit man ual how to do
this.

4 HARD WARE IN STAL LA TION
Warn ing! Never make con nec tions to the Power In puts and Out puts 
or the Sense Con nec tor when the SM15K unit is con nected to the
mains sup ply or power out let!
Safety cov ers are used to cover these in- and out puts. 

IN SERT IN TER FACE IN THE UNIT
• Switch off the unit.
• Dis con nect the unit from the mains sup ply.
• Wait for 3 min utes to al low in ter nal circuits to dis charge.
• Se lect a none used slot at the rear side.

See fig ure 7 - 1.
• Un screw the 2 torx T10 screws and re move the slot cover. 
• In sert the in ter face and place the 2 screws back to se cure the

interface.

CON NECT IN TER FACE
• The con nec tor on the an a log in ter face is a fe male 15pole

D-connector.
• Use ca bles with an in ter nal wir ing with a di am e ter of 0.3 ... 0.5mm2

and with a suf fi cient volt age rat ing for the volt age of the cir cuit.
• To avoid hum or noise, the pro gram ming ca ble may have to be 

twisted in some cases.
• With re gards Safety, the an a log pro gram ming con nec tor is at  the

level of Pro tec tive Earth. 
• Con nect the ca ble to the pro gram ming source.
• The pin ning of the INT MOD ANA is sim i lar to other Delta

Elektronika power sup plies, see fig 7 - 2.
• Con nect the mains sup ply again and check all the safety cov ers

are in stalled.
• Switch on the unit.

5 UNIT CON FIG U RA TION
• The unit will au to mat i cally de tect the new in serted in ter face.
• The in ter face icon will be shown in the dis play, see fig 7 - 3.

Warn ing! care fully read the chap ter "Safety In struc tions" 
in this man ual be fore con nect ing or op er at ing the unit!

fig. 7 - 1
Po si tions for the INT MOD ANA.

fig. 7 - 2
Pin ning of the 15-pole pro gram ming connector.

int

none          0.0V      none        0.0A
-0.0A <

on/OFF

0.0V      0.0A Menu

Lock

0W

fig 7 - 3
Po si tion of the in ter face icon in the unit dis play.
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• For pro gram ming the volt age and/or cur rent via the in ter face, set
the cor rect source for CV and CC re spec tively, see be low 
ex am ple. 

For ex am ple the in ter face is mounted in slot2.
To pro gram the CV-set tings via this in ter face, via the front menu go 
to CON FIG U RA TION -> SOURCE -> Vsettings and set it to Slot2.

To pro gram also the CC-set tings via this in ter face, go to 
CON FIG U RA TION -> SOURCE -> Isettings and also set it to
Slot2.

In stead of do ing this via the Front Menu, the source can also be set
via the web in ter face or via Ethernet com mands if the unit is 
con nected to the net work via LAN.

6 AN A LOG PRO GRAM MING
• The out put volt age and cur rent can be pro grammed by a volt age in

the range of  0 - 5V or 0 - 10V, pro por tion ally to the full out put 
volt age and cur rent. (see fig. 7 - 4).

• The range 0 - 5V or 0 - 10V can be se lected by ethernet com mand
only. See ethernet pro gram ming man ual for fur ther de tails.

• Both have a pro tec tion cir cuit formed by a se ries re sis tor and a 
par al lel zener di ode. The ca pac i tor lim its the speed to a safe value.
Note that the pro gram ming in puts are float ing with re gards the
power out put.

• Turn the out put on again with the OUT PUT ON/OFF but ton.
• To pro gram the unit by cur rent in stead of volt age, sim ply use a 

par al lel re sis tor as a cur rent to volt age con verter. (see fig. 7 - 5).
• The front dis play will show the pro grammed val ues for CV and CC.

7 AN A LOG MON I TOR ING
• The mon i tor out puts give a volt age in the range of 0 - 5V or 

0 - 10V, pro por tional to the out put cur rent or volt age. The out put
cur rent can eas ily be mea sured us ing the I-mon i tor (see fig. 7 - 6).

• The range 0 - 5V or 0 - 10V can be se lected by ethernet com mand
only. See ethernet pro gram ming man ual for fur ther de tails. 

• Note that the mon i tor out puts are float ing with re gards the power
out put (sim i lar to sig nals from the ISO AMP).

• The mon i tor out puts are buf fered with op-amp’s and pro tected with 
se ries re sis tors and par al lel zenerdiodes. 

• The ta ble on page 1 - 2 of the in ter face datasheet shows the 
im ped ance lev els of the mon i tor ing out puts.

• The mon i tor ing out puts can drive a me ter di rectly (fig. 7 - 6).
• Note: on a pul sat ing load, the cur rent mon i tor will not ex actly

match the out put cur rent. This is mainly caused by the cur rent
through the out put ca pac i tors.

8 STA TUS SIG NALS
• The sta tus out puts have a sep a rate Ø con nec tion (pin 8) to avoid

un wanted off sets in the pro gram ming.
• All the sta tus out puts are logic out puts. Logic "0" means the out put

is 0 V, logic "1" means the out put is 5 V. This makes it pos si ble to
drive di rectly: an opto-cou pler, a TTL gate or a CMOS gate.

• The Limit Sta tus or LIM-sta tus is "1" in case the out put volt age or
cur rent reaches the limit set ting. Which limit cir cuit is ac tive can be
seen on the front panel in di ca tors.

• The Over Tem per a ture Sta tus or OT sta tus is "1" in case of an over
tem per a ture, the dis play will show the OT sym bol and the out put
shuts down. 

• The Cur rent Con trol Sta tus or CC-sta tus out put is "1" when the unit 
is in CC-mode.

• The Power Sink Over Load Sta tus or  PSOL-sta tus out put is "1"
when the op tional Power Sink is over loaded or over heated.

• The AC-Fail Sta tus or ACF-sta tus out put is "1" in case the in put
volt age is too low or too high.

• The DC-Fail Sta tus or DCF-sta tus out put is "1" when the out put
volt age is ei ther 5% be low or above the set point. 

• The ta ble on page 1 - 2 of the in ter face datasheet shows the 
im ped ance lev els of the sta tus out puts. 

• See fig ure 7 - 7 for a con nec tion di a gram.

fig. 7 - 4
Pro gram ming by volt age:

left volt age -, right cur rent pro gram ming

fig. 7 - 5
Pro gram ming by cur rent

left volt age -, right cur rent pro gram ming

V

A

Imon
0-5V

Vmon
0-5V

Return of
ref, prog, mon.

fig. 7 - 6
Mea sur ing the out put volt age and cur rent 

us ing the mon i tor ing sig nals.

fig. 7 - 7
Re mote con trol
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9 RE MOTE SHUT DOWN
• A volt age of +4 V...+12 V on the Re mote Shut Down in put on the 

pro gram ming con nec tor will switch off the out put of the unit.
• If the in put is high, the RSD icon is shown in the dis play, see 

fig 7 - 8.
• It is also pos si ble to use a re lay con tact or a switch to shut the unit

down (see fig. 7 - 9). 
• In standby mode the power sup ply con sumes very lit tle power.
• Note: also via Eth or other in ter faces RSD can be ac ti vated.

10 REF ER ENCE VOLT AGE
• A 5.114V ref er ence volt age is avail able on the con nec tor. This 

ref er ence can be used to con trol the unit with ex ter nal 
po ten ti om eters.

11 AUX IL IARY +12V
• The 12V on the pro gram ming con nec tor can be used to sup ply 

ex ter nal cir cuits. The out put cur rent is fuse pro tected at 0.2A and
should not be over loaded.

• Out put im ped ance is 5 Ohms.

12 TROU BLE SHOOT ING
PRO GRAM MING DOES NOT WORK OK
• Check the pro gram ming source is the cor rect slot.
• Check that there is only 1 an a log in ter face in stalled.
• Check the out put is switched ON, the In ter lock is con nected and

Re mote Shut Down is low.

STA TUS OUT PUT FAIL
• Check the wir ing of the an a log pro gram ming con nec tor for short

cir cuit or loose con tacts. 
• If the front dis play shows a sta tus icon, but the logic out put on the

in ter face re mains low, send the unit back for re pair.

13 CAL I BRA TION
• The iso lated an a log in ter face is fac tory cal i brated.
• If de sired, both the 5 V and 10 V range can be cus tom cal i brated.

See the ethernet pro gram ming man ual for more de tails.

fig. 7 - 9
Re mote Shut Down us ing a re lay con tact

Menu

Lock

on/OFF

 none        0.0V      none   0.00A

PRINT SCALE 0.84 FOR 1:1 DIMENSION WITH ACTUAL DISPLAY.

int

fig. 7 -8
Po si tion of the RSD icon in the unit dis play.


