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º·¹ò í ó ï
Ì¸» ±«¬°«¬ ®¿²¹»­ò

Ûª»®§ °±·²¬ ·² ¸¿¬½¸»¼ ¿®»¿ ½¿² ¾» «­»¼

ÜÛÍÝÎ×ÐÌ×ÑÒÍ1) ÑËÌ ÐËÌThe ES 015-10, ES 030-5, ES 075-2 and ES 0300-0.45 can ei ther be used as a con stant volt age source with cur rent limiting or as a con -stant cur rent source with voltage lim iting.The change of mode oc curs sharply at the cross ing of the voltageand cur rent settings. Fig. 3 - 1 shows the output ranges.
p OVER LOAD PRO TEC TIONThe power supply is fully pro tected against all overload con ditions,in clud ing short cir cuit.2) ×Ò ÐËÌ ÊÑÔÌ ßÙÛThe power supplies have a wide in put voltage range.
p The units can also be used as a DC/DC con verter.3) ×Ò ÐËÌ ÝËÎ ÎÛÒÌThe units have ac tive power fac tor correction (PFC). The in put cur -rent will therefore al most be a sine wave. This means that therms-value and the har monic dis tortion of the in put cur rent will be rel-a tively low.4) ÛÚÚ×Ý×ÛÒÝÇThe ef ficiency is very high and constant over a wide output cur rentrange. High efficiency also means low power loss and low heat gen -er a tion.5) ÝÊ ÎÛÙ Ë Ôß Ì×ÑÒThe CV-load reg ulation should be measured di rectly on the out putter mi nals, see fig. 3 - 2. A few cm of cable can have a voltage drop ofseveral mV (at high cur rent !).6) ÝÝ ÎÛÙ Ë Ôß Ì×ÑÒFor ac cu rate CC-load reg u la tion, the op tional ex ter nal volt age sens-ing is not recommended.7) Î×ÐÐÔÛ ú ÒÑ×ÍÛThe out put rip ple is very low with al most no spikes. The rip ple volt -age has to be mea sured di rectly on the out put terminals us ing aprobe with very short con nections (to avoid pick up of mag neticfields). See fig. 3 - 3.
Ò±¬»æ ¬± ¹»¬ ®»´·¿¾´» ®» ­«´¬­ô ¬¸» ¾¿½µ ¹®±«²¼ ²±·­» ´»ª»´ ­¸±«´¼ ¾»
´±©»® ¬¸¿² ¬¸» ±«¬ °«¬ ®·° °´»ò8) ÐÎÑ ÙÎßÓÓ×ÒÙ ×Ò ÐËÌÍThe out put voltage and cur rent can be programmed by an ex ternalanalog volt age. This pro gramming is very ac curate and lin ear. Thelevels are all stand ard ised on 5V. The in puts have a protection circuit formed by a series re sistor and apar al lel zener, see fig. 3 - 4. The capacitor limits the speed to a safevalue. Note that the an alog in puts (and outputs) are ²±¬ º´±¿¬·²¹ô
¾«¬ ¬¸» ½±³³±² ·­ ½±²²»½¬»¼ ¬± ¬¸» ²»¹¿¬·ª» ±«¬°«¬ ¬»®³·²¿´òWrong con nec tion of Ø can cause earth loops which can trip thefuse. Af ter re moving the fault, the fuse will re set (PTC-fuse). To pre -vent earth loops, use isolated pro gramming with the ×ÍÑ ßÓÐ 
ÓÑÜ ËÔÛ ø¼ó°®±¼ «½¬÷.The pro gramming mode (program and man ual) can be se lected atthe rear panel.9) Û¬¸»®²»¬ ñ ×ÛÛÛ ìèè ñ ÎÍîíî  ÐÎÑ ÙÎßÓÓ×ÒÙThe Delta Elektronika ÐÍÝóÛÌØ ×ÒÌ and ÐÍÝîíî ×ÒÌ con trol lerscan be built in side the unit. The programming con nector on thepower sup ply is com pat i ble with the ex ter nal in ter face ÐÍÝìèè ÛÈÌ.Voltage and cur rent can easily be pro grammed and read back. Alsoall the status outputs can be read by the computer.

ÛÍ ðíððóðòìëÛÍ ðéëóî

ÛÍ ðïëóïð ÛÍ ðíðóë

º·¹ò í ó î
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º·¹ò í ó í
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º·¹ò í ó ì
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10) ÓÑÒ × ÌÑÎ×ÒÙ ÑËÌ ÐËÌÍThe mon itor outputs give a voltage 0 - 5 V pro portional to the out putcurrent or voltage. The output cur rent can easily be mea suredwithout an ex ternal shunt us ing the CC mon itor, see fig. 2 - 6.The mon itor outputs are buffered by op-amp’s and pro tected byzeners in par allel, see fig. 2 - 7. The table in fig. 2 - 8 shows the im ped ance of the mon i tor ing out puts. The mon i tor ing and thereference out puts are stable for ca pacitive loads up to 2 ³F, for largervalues a 22 Ohm resistor should be put in se ries.
Ò±¬»æ in case of a °«´ ­¿¬ ·²¹ ´±¿¼, the I mon itor voltage will not exactly match the out put cur rent. This is mainly caused by the cur rent through the out put ca pac i tors. Re mote sens ing willworsen this ef fect.

11) õïîÊ ÑÒ ÐÎÑ ÙÎßÓÓ×ÒÙ ÝÑÒ ÒÛÝÌÑÎThe +12V on the pro gramming con nector can be used for sup plyingexternal cir cuits like the MASTER / SLAVE  ADAPTER. The output iscurrent limited, but should not be overloaded.12) ÝÝ ÍÌßÌËÍ ÑËÌ ÐËÌThe CC status output has an open output voltage of 5 V and a shortcircuit current of 10 mA. This makes it pos sible to drive di rectly: anopto-coupler, a TTL gate or a CMOS gate.13) ÎÛ ÓÑÌÛ ÍØËÌ ÜÑÉÒA volt age of +5V on the Re mote Shut Down in put on the program-ming con nector will switch off the power cir cuit of the unit. In standbymode the power sup ply con sumes very lit tle power.It is also pos sible to use a re lay con tact or a switch to shut down theunit: connect a switch be tween Vref and Rem. Shutd. (pin  9 and 5).14) ÐÎÑ ÙÎßÓÓ×ÒÙ ÎÛ ÍÐÑÒÍÛ Ì×ÓÛThe re sponse time is mea sured with a step wave form at the CVprog. in put. The load is re sistive. Pro gramming from a low to a highoutput voltage is nearly load in dependent, but pro gramming down toa low volt age takes more time on lighter loads. This is caused by theoutput ca pacitors, which can only be discharged by the load be causethe power sup ply can not sink current.

º·¹ò í ó ë
»¨ ¬»® ²¿´ °±¬³»¬»®­

º·¹ò í ó ê
»¨ ¬»® ²¿´ ³» ¬»®­ «­ ·²¹ ³±² · ¬±® ±«¬ °«¬­

º·¹ò í ó é
¾«º º»®»¼ ³±² · ¬±® ±«¬ °«¬­ ø·² ¬»® ²¿´ ½·® ½«·¬÷

Ñ«¬ °«¬ °·² Î± ×± ³¿¨Vref 9 15 Ohm 10 mAVmon 10 20 Ohm 10 mAImon 2 20 Ohm 10 mA+12V 7 100 Ohm 25 mAØ 1 1.2 Ohm
º·¹ò í ó è   ±«¬ °«¬­ ±² °®±¹®¿³³·²¹ ½±²²»½¬±®

°·² ¼» ­½®·° ¬·±² °·² ¼» ­½®·° ¬·±²

ï Ø, re turn of ref erence, prog.in putsand mon i tor outputs ç Ref er ence Volt age 5.1 V
î current mon itor output (0 - 5 V) ïð Voltage mon itor output (0 - 5 V)
í current pro gramming in put (0 - 5 V) ïï Voltage pro gramming in put (0 - 5 V)
ì CC sta tus output, logic 1 = CCmode (5 V / 10 mA) ïî NC
ë Remote Shutdown (+5 V / 1 mA) ïí NC
ê NC ïì NC
é +12 V output (Ri = 100 Ohm) ïë NC
è Ø, re turn of sta tus outputs,+12 V and Re mote Shutdown

º·¹ í ó çô ½±² ²»½¬·±²­ ¿² ¿´±¹ °®± ¹®¿³³·²¹ ½±²²»½¬±®
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15) ÐËÔ ÍßÌ×ÒÙ ÔÑßÜTo avoid overheating the out put ca pacitors, the AC componentof the load current should be limited. See fig. 3 - 10.One method of de creasing the AC current through the output ca -pac i tor is by us ing a large ex ter nal elec tro lytic ca pac i tor in par al -lel with the load. Care must be taken so that the capacitor in combination with thelead in ductance will not form a series resonant cir cuit!16) ×Ò ÍË Ôß Ì×ÑÒFor safety the in su la tion of the sep a rat ing com po nents (trans-formers) be tween in put and out put is tested at 3750 Vrms dur ing1 min ute. This is tested be fore as sembling.
É¿®² ·²¹ÿ The 3750 Vrms can not be tested af terwards on theas sem bled unit be cause the in su la tion be tween the com po nentson the in put side to the case (like the bridge rec tifier) is spec ifiedat 2500 Vrms. Since the in sulation out put - case is low (only 600VDC) the in sulation of the pri mary components to case will breakdown when 3750 Vrms is ap plied be tween in put and out put(2500 Vrms + 600 VDC < 3750 Vrms).  See also fig. 3  - 11.
Ò±¬»æ when testing the in sulation, take care to charge and dis -charge the capacitors be tween in put - case and out put - caseslowly (e.g. in one sec ond). This to pevent high peak cur rents,which could de stroy the power sup ply. Make sure to have dis -charged the capacitors completely be fore us ing it again.17) ÎÚ× ÍËÐ ÐÎÛÍ Í×ÑÒBoth the in put and out put have RFI fil ters, re sulting in very lowcon ducted RFI to the line and load. Due to the out put fil ter theoutput voltage is very clean, hav ing al most no spikes.The com bination of RFI fil ters and the closed metal case re sultsin a low ra diated RFI.18) ÑÐ ÛÎ ßÌ×ÒÙ ÌÛÓÐAt full power the op erating tem perature range is –20 to +50 °C.From 50 to 60 °C the output cur rent has to be de rated lin early to75 % at 60 °C. See fig. 3 - 12. These tem peratures hold for nor -mal use.19) ÌØÛÎ ÓßÔ ÐÎÑ ÌÛÝ Ì×ÑÒA ther mal switch shuts down the out put in case of in sufficientcooling. After cool ing down the unit will start work ing again.20) ØÑÔÜ ó ËÐ Ì×ÓÛThe hold - up time de pends on the load, out put voltage and lineinput voltage. A lighter load or a lower output voltage re sults in alonger hold - up time, see fig. 3 - 13. The in fluence of the line in -put voltage is lim ited be cause of the ac tive PFC.21) ÌËÎÒ ÑÒ ÜÛ ÔßÇThe out put voltage is avail able 0.25 sec after mains switch on.22) ×Ò ÎËÍØ ÝËÎ ÎÛÒÌThe in rush current is limited with a 30 Ohm NTC to about 10 Awhen the NTC is cold.23) ÝÑÑÔ×ÒÙThe cool ing is by natural con vection, no noisy blow ers are pres-ent. The unit should have suf ficient free space to let the air flowvertically through the unit. A dis tance of min imum 5 cm aroundthe unit is rec ommended.
Ú±® ́ ±²¹ ́ ·º» the temperature of the air en tering the unit, shouldbe below 35 °C un der nor mal con di tions.Under ex treme conditions it should be below 50 °C.

º·¹ò í ó ïð
°«´ ­¿¬ ·²¹ ´±¿¼ ½«® ®»²¬

º·¹ò í ó ïï
·² ­« ́¿ ¬·±² ¬»­¬ ª±´¬ ¿¹»­

º·¹ò í ó ïî
±° »® ¿¬ ·²¹ ¬»³ °»® ¿ ¬«®» ®¿²¹»­

º·¹ò í ó ïí
¸±´¼ó«° ¬·³» ª­ Ê±«¬ ©·¬¸ ×±«¬ ¿­ ¿ °¿ ®¿³»¬»®
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24) ÍÛÎ×ÛÍ ÑÐ ÛÎ ß Ì×ÑÒSeries op eration is al lowed up to 600V total voltage. The power sup plies can be con nected in se ries without spe cial pre cautions.25) ÐßÎ ßÔ ÔÛÔ ÑÐ ÛÎ ß Ì×ÑÒParalleling of the units has no limitations. The power supplies can becon nected in par al lel with out spe cial pre cau tions.26) ÓßÍÌÛÎ ñ ÍÔßÊÛ ÑÐ ÛÎßÌ×ÑÒFor eas ier con trol, Mas ter / Slave op eration is recommended(fig. 3 - 14 and 15). The re sult ing com bi na tion be haves like onepower sup ply and can be pro grammed on the mas ter.
Ó ñ Í ­» ®·»­ ±°»®¿¬·±² is al lowed up to 600V total voltage.The power supplies must be con nected with the ÓßÍÌÛÎ ñ ÍÔßÊÛ
ÍÛÎ×ÛÍ ßÜßÐÌÛÎ ø¼ó°®±¼ «½¬÷. The master con trols one slave, whichin its turn con trols the sec ond slave and so on. The re sult is true volt age shar ing.For Ó ñ Í °¿® ¿´ ́»´ ±° »® ¿ ¬·±² connections can easily be made on thean a log pro gram ming con nec tor. The mas ter con trols all slaves.The re sult is true current sharing.
Ó·¨»¼ Ó ñ Í °¿®¿´´»´ ó ­»®·»­ ±° »®¿¬·±² is also pos sible (fig. 3 - 16).Fig. 3 - 17 shows a ½±³ °«¬»® ½±² ¬®±´´»¼ M / S par al lel com bi na tion.Note: M / S par allel op eration is not rec ommended for more than 4units, con sult factory for a so lution.27) ÐÑ ÌÛÒ Ì× ÑÓ Û ÌÛÎÍ
p Stan dard: ó CV and CC po tentiometers with knobs at frontpanel.
p Op tion P001: ó Screwdriver ad justment for CV and CC at thefront panel.

º·¹ í ó ïì
Ó¿­¬»® ñ Í´¿ª» Í»®·»­ ±°»®¿¬·±²

º·¹ í ó ïë
Ó¿­¬»® ñ Í´¿ª» Ð¿®¿´´»´ ±°»®¿¬·±²

º·¹ò í ó ïê
Ó¿­¬»® ñ Í´¿ª» ³·¨»¼ Í» ®·»­óÐ¿®¿´´»´

º·¹ò í ó ïé
¬¸» Ó¿­¬»® ñ Í´¿ª» ½±³¾·²¿¬·±² ½¿² ¿´­± ¾» 
°®±¹®¿³³»¼ ©·¬¸ ¬¸» ·²¬»®º¿½»­ ÐÍÝóÛÌØô

ÐÍÝìèè ±® ¬¸» ÐÍÝîíî
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ÑÐÛÎßÌ×ÒÙ ÓßÒËßÔ1) ÑÐÛÎßÌ×ÒÙ ÌØÛ ËÒ×Ì ÚÑÎ ÌØÛ Ú×ÎÍÌ Ì×ÓÛ 
p Check that there is no condensation on the unit. If there is, al lowsome time to dry.
p Set the pro gram switches on the rear panel on MAN UAL. Factoryde fault.
p Switch on unit.
p Turn both the CV and CC po tentiometer a few turns clock wise. Avoltage should now be pres ent on the output.2) ßÒ ß ÔÑÙ ÐÎÑ ÙÎßÓÓ×ÒÙ
p Put the ap propriate switch(es) in the po sition PROGRAM.
p Connect the pro gramming voltage source(s) (0 - 5 V) to the AN A-LOG PROG. CON NECTOR on the rear panel. See fig. 4 - 1 andfig. 4 - 2. Al ways use a ­¸·»´¼»¼ ½¿ ¾´» for pro gramming.
p If only the voltage is pro grammed, the max imum current can stillbe set with the CC po tentiometer and vice versa. If this is not de -sirable the CC or CV can be set with an ex ternal po tentiometer, in order to have a fixed set ting.
p ÝßË Ì×ÑÒ: The an alog in puts are not iso lated from the output.The Ø of the prog. in put (pin 1) is in ternally con nected to the neg -ative output. To pro tect the in ternal wir ing a 650 mA self-resettingfuse is connected in se ries (F7_1), see fig. 4 - 4.For iso lated an a log pro gram ming the ×ÍÑ ßÓÐ ÓÑÜ ËÔÛ

ø¼ó°®±¼ «½¬÷ is rec ommended to avoid earth loops.
p To avoid hum or noise, the pro gramming ca ble may have to be twisted in some cases.
p To pro gram the unit by current in stead of volt age, sim ply use aparallel re sistor as a current to volt age con verter.3) Û¬¸»®²»¬ ñ ×ÛÛÛ ìèè ñ ÎÍîíî  ÐÎÑÙÎßÓÓ×ÒÙ
p The in ter nal Ethernet in ter face ÐÍÝóÛÌØ ×ÒÌ  and the in ternalRS232 in ter face ÐÍÝîíî ×ÒÌ are fac tory built in. 
p For the ex ter nal in ter face ÐÍÝìèè ÛÈÌ simply con nect theprogramming con nector of the power sup ply with the mat ingcon nec tor of the in ter face (pin com pat i ble). Al ways use a

­¸·»´¼»¼ ½¿ ¾´».
p Connect the in terface with the com puter.
p On the power sup ply set both pro gramming switches in the po si tion pro gram.
p Both CV and CC can be pro grammed and read back. The CC status can also be read by the computer.4) ÓÑÒ × ÌÑÎ×ÒÙ ÑËÌ ÐËÌÍ
p The 5 V level is com patible with most in terfaces.
p The mon itoring out puts can drive a me ter di rectly, fig. 4 - 3.5) ÍÌßÌËÍ ÑËÌ ÐËÌ
p The status output has a sep arate Ø con nection (pin 8) to avoidunwanted offsets in the pro gramming. This pin is pro tected with a 650 mA self-resetting fuse (F7_2).6) ÎÛ ÓÑÌÛ ÍØËÌ ÜÑÉÒ
p The  re mote shutdown can be op erated with +5V or a re lay con -tact, fig. 4 - 5.

º·¹ò ì ó ï
°®± ¹®¿³ ³·²¹ ¾§ ª±´¬ ¿¹»

´»º¬ ª±´¬¿¹» óô ®·¹¸¬ ½«®®»²¬ °®± ¹®¿³³·²¹

º·¹ò ì ó î
°®± ¹®¿³ ³·²¹ ¾§ ½«® ®»²¬

´»º¬ ª±´¬¿¹» óô ®·¹¸¬ ½«®®»²¬ °®± ¹®¿³³·²¹

º·¹ò ì ó í
®» ³±¬» ½±² ¬®±´

º·¹ ì ó ì
·² ¬»® ²¿´ ½·® ½«·¬ ±º °®± ¹®¿³ ³·²¹ ·² °«¬­ ¿²¼ ±«¬°«¬­

º·¹ò ì ó ë
Î»³±¬» Í¸«¬Ü±©² ©·¬¸ ­©·¬½¸
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7) ÓßÍÌÛÎ ñ ÍÔßÊÛ ÍÛÎ×ÛÍ ÑÐ ÛÎßÌ×ÑÒ
p For se ries op er a tion the ÓßÍÌÛÎ ñ ÍÔßÊÛ ÍÛÎ×ÛÍ

ßÜßÐÌÛÎ ø¼ó°®±¼ «½¬÷ must be used. With this adapterthe mas ter can be the up per or lower unit which, inparticular for high volt ages is an ad vantage. Otheradvantages are the fast and easy way of con necting.
p First, connect output terminals and test sys tem in 

²±® ³¿´ ­» ®·»­ op eration.  Ensure that all (out put) powercon nec tions are re li able. 
p Second, switch off all units. Con nect units as shown infig. 4 - 6. Use standard 15 pole (1:1) ­¸·»´¼»¼ ½¿ ¾´»­.Both prog. switches of the slave(s) should be in thepo si tion PRO GRAM.
p The max. num ber of slaves is only limited by the max. total voltage of 600 V.8) ÓßÍÌÛÎ ñ ÍÔßÊÛ ÐßÎ ßÔ ÔÛÔ ÑÐ ÛÎ ß Ì×ÑÒ
p Ò±¬»æ Ó¿­ ¬»® ñ Í´¿ª» °¿® ¿´´»´ ·­ ²±¬ ®»½ ±³³»²¼»¼

º±® ³±®» ¬¸¿² ì «²·¬­ô ½±² ­«´¬ º¿½¬±®§ º±® «­·²¹ ³±®»
¬¸¿² ì °±©»® ­«° °´·»­ ·² °¿®¿´´»´ò

p First con nect output terminals and test sys tem in
²±® ³¿´ °¿® ¿´ ́»´ op eration. Ensure that all power connections are reliable. An in terruption of one of the(output) power leads can cause a fuse to blow in the unit,see “trouble shoot ing”.

p Second, switch off all units. Plug in prog. con nectorswith the connections ac cording to fig. 4 - 7 (bus bar to pol ogy). Al ways use a ­¸·»´¼»¼ ½¿ ¾´». The shieldingmust be connected to the case of the sup ply. Both prog.switches of the slaves should be in the po sitionPRO GRAM.
p The pur pose of the link be tween pin 9 and 11 is to set thevoltage limit of the slaves at max imum.
p Keep the load close to the master. Keep wir ing be tweenmaster and slaves short. The voltage drop be tween aunit and the buss bar should be kept < 10mV.
p Accidental in terruption of a neg ative load lead of a unitduring op eration will cause fuse F7_1 to blow, seesec tion ‘trou ble shoot ing’.

º·¹ò ì ó ê
Ó¿­¬»® ñ Í´¿ª» ­» ®·»­ ½±² ²»½¬·±² ©·¬¸

¬©± Ó ñ Í ÍÛÎ×ÛÍ ßÜßÐÌÛÎÍ

º·¹ò ì ó é
Ó¿­ ¬»® ñ Í´¿ª» °¿® ¿´ ́»´ ½±² ²»½ ¬·±²­
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ÑÐÛÎßÌ×ÒÙ ßÒÜ ÍÌÑÎßÙÛ
ÝÑÒÜ×Ì×ÑÒÍ1) ÌÛÓ ÐÛÎ ß ÌËÎÛ

p The op erating tem perature range at full load is -20 to+50 °C.
p Ð´»¿­» ²±¬»æ ¿ ´±©»® ¬»³°»®¿¬«®» »¨ ¬»²¼­ ¬¸» ´·º»

±º ¬¸» °±©»® ­«° °´§ò
p The storage tem perature range is -40 to +85 °C.2) ØË Ó×Ü ×ÌÇ
p Dur ing nor mal op er a tion hu mid ity will not harm thepower sup ply, pro vided the air is not ag gressive.The heat normally pro duced in the power sup ply willkeep it dry.
p Ý±² ¼»² ­¿ ¬·±²ò Avoid con densation in side the powersupply, break-down could be the re sult. Con densationcan oc cur dur ing a pe riod the power sup ply is switchedoff (or op erating at no load) and the am bienttem per a ture is in creas ing .Always al low the power supply to dry be fore switchingit on again. 3) ÙßÔ ÊßÒ×Ý ×Ò ÜËÍ ÌÎÇ
p For us ing the power supplies in the gal vanic in dustry itis strongly rec ommended to take pre cautions againstan ag gres sive en vi ron ment.
p An ag gressive en vironment with acid, salt, etc. canharm the electronic components. Some times even thecopper traces of the pc-boards dis solve.
p To avoid problems the power sup plies should bemounted in a relative clean room, or mounted in a cabinet re ceiving clean air with over pressure.Or in a cab inet with a heat exchanger.

Óß×ÒÌÛÒßÒÝÛ ú ÌÎÑËÞÔÛ
ÍØÑÑÌ×ÒÙ1) ÙÛÒ ÛÎßÔ

p The ES-series power supplies nor mally need no maintenance or cal ibration. Only care must be takenthat the cool ing of the unit is not ob structed.2) ÒÑ ÑËÌ ÐËÌ ø²±® ³¿´ ±° »® ¿ ¬·±²÷
p Remove load from out put.
p Check po si tion of prog. switches at the rear panel, theyshould be on MAN UAL.
p Switch on unit.
p Turn both the CV and CC po tentiometer a few turnsclock-wise. A voltage should be pres ent on the output.3) ÐÎÑÙÎßÓÓ×ÒÙ ÜÑÛÍ ÒÑÌ ÉÑÎÕ ÑÕ
p Check po si tion of prog. switches at rear panel.
p Ì¸» «²·¬ ©±®µ­ ÑÕ ·² ³¿²«¿´ ½±² ¬®±´ô but in programming mode the out put voltage / cur rent has alarge er ror.Probably the fuse in se ries with Ø (pin 1) of prog.connector trip ped, the fuse (F7_1 = 650 mA) is aself-resetting type.
p To check the fuse (F7_1) measure the voltagebe tween Ø and the mi nus out put, during the faultcondition. The volt age should only be a few mV, a highvoltage means that an un wanted cur rent is flowingthrough pin 1 of the prog. con nec tor.Please check why cur rent is flowing through pin 1, seealso next paragraph ‘pro gramming offsets’ andfig. 4 - 8.

4) ÐÎÑ ÙÎßÓÓ×ÒÙ ÑÚÚ ÍÛÌÍ
p Ë²©¿²¬»¼ ±ºº ­»¬­ ·² ¬¸» °®± ¹®¿³³·²¹ ½¿²  ¾»

½¿«­»¼ ¾§ »¿®¬¸ ´±±°­òFig. 4 - 8 shows a typical earthing prob lem. In case theload has a con nection to earth and the programmingsource as well, prob lems could occur.  Improperchoice of the earthing point of the load can give a voltage drop of ÜV1.  Con necting the mi nus or zero toa sep arate earth con nection can give a volt age drop of 
ÜV2. Be cause the in ternal wires of the pro gramminginput are thin, the voltage drops ÜV1 and ÜV2 will beaccross the in ternal wir ing as well. Re sulting in a errorvoltage in se ries with the pro gramming voltage.

p The best ­± ́« ¬·±² for this is us ing a float ing pro gram-ming source with the help of the ×ÍÑ ßÓÐ ÓÑÜ ËÔÛ
ø¼ó°®±¼ «½¬÷ or a floating load.

5)
ÍÌßÌËÍ ÑËÌÐËÌ Úß×ÔÍ
p Check fuse F7_2 in se ries with Ø (pin 8 of program-ming con nector). To check the fuse mea sure the re sis tance be tween Ø and the mi nus out put, an opencircuit means a blown fuse. F7_2 = 650 mA.6) ÓßÍÌÛÎ ñ ÍÔßÊÛ ÐßÎ ßÔÔÛÔ ÐÎÑÞ ÔÛÓÍ
p Accidental in terruption of a minus lead of a unit dur ingoperation will cause fuse F7_1 to blow. To check thefuse, mea sure the resistance be tween Ø (pin 1 ofprog. conn.) and the minus out put, the fuse is a selfresetting type. F7_1 = 650 mA
p Check l ink  be tween pin 9 and 11 on theprogragramming con nector of the ­´¿ª»­.7) ÒÑ ÔÛÜÍ ¾«®²ò
p Overheating can be the cause, cooling down will re setthe ther mal pro tec tion.
p Check in put power.
p Check fuses in side unit.

º·¹ò ì ó è
«² ©¿²¬»¼ °®± ¹®¿³ ³·²¹ ±ºº ­»¬­
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ÜÛÍÝÎ×ÐÌ×ÑÒÍ1) ÎÛ ÓÑÌÛ ÍÛÒÍ×ÒÙThe voltage at the load can be kept con stant by re mote sens-ing. This fea ture is not rec ommended for normal use but onlywhen the load voltage is not al lowed to vary more than a fewmillivolts. Al ways use a shielded ca ble for sensing.In or der to compensate for the voltage drop across the loadleads, the unit will have to sup ply a higher voltage: Uout =(voltage drop across each lead) + (volt age across the load),see fig. 5 - 1The voltage dis play is con nected to the sense leads andtherefore reads the voltage across the load and not the volt-age on the out put terminals.The sense leads are pro tected for ac cidental in terruption, inwhich case the out put voltage will go to a max. of 115% of theset value.2) ÐËÔ ÍßÌ×ÒÙ ÔÑßÜWhen us ing re mote sensing on a pul sating load (for in stancea DC-mo tor), use a ca pacitor be tween S+ and + and be tweenS– and – and a se ries re sistor in the sense leads. See fig. 5 -2. Like this the AC-component caused by the voltage dropacross the load leads, is fil tered.
ÑÐÛÎßÌ×ÒÙ1) ÎÛ ÓÑÌÛ ÍÛÒÍ×ÒÙRemove the links on the TERMINAL BLOCK (on rear panel)and con nect sense leads (thin shielded mea suring wires) toS+ and S–. See fig 5 - 4.With remote sensing the voltage on the load can be kept con -stant. The voltage drop across the load leads will be com pen-sated. This feature is not rec ommended for normal use,because it can eas ily give prob lems.Max. 2 V per load lead can be compensated. Note that thevoltage drop in the leads de creases the max. output voltagerating. In fig. 5 - 1 it can be seen that on a 15 V power supplyonly 11 V will be available on the load when 2x 2 V com pensa-tion is used.In or der to pre vent in terference it is ad visable to use shieldedcable for the sense leads. The in ductance of the loads leadscould give a prob lem with pul sating loads. In this case a largeelectrolytic ca pacitor in parallel with the load will help. Checkthat the ca pacitor in combination with the load leads does notform a resonant cir cuit re sulting in a large AC current flowingin the leads.Since the voltage dis play is in ternally con nected to the sens -ing ter mi nals, it will au to mat i cally in di cate the volt age on theload. Note that the voltage mea sured on the load will be lowerthan on the output terminals.2) ÓßÍÌÛÎ ñ ÍÔßÊÛ ÐßÎ ßÔ ÔÛÔ ÑÐ ÛÎ ß Ì×ÑÒ

É×ÌØ ÍÛÒÍÛ ÑÐÌ×ÑÒÍDisconnect the links be tween the S– and – of the slaves only.If not re moved the current sharing will not be pro portional.The S– and S+ could be con nected to the load if de sired, butthis is not rec ommended be cause of the com plexity.

  ÎÛÓÑÌÛ ÍÛÒÍ×ÒÙ º±® ¬¸» ÛÍ ïëð ó ­»®·»­

ÛÍ ðïëóïð ÑÐ Ì×ÑÒ Ðïïç
ÛÍ ðíðóë ÑÐ Ì×ÑÒ Ðïîð
ÛÍ ðéëóî ÑÐ Ì×ÑÒ Ðïîï
ÛÍ ðíððóðòìë ÑÐ Ì×ÑÒ Ðïîî

©·¬¸ ¬¸» ÎÛÓÑÌÛ ÍÛÒÍ×ÒÙ ±° ¬·±²­ô ¬¸» °±©»®
½±²²»½¬±®­ ¿®» ³±ª»¼ ¬± ¬¸» ®»¿® °¿²»´

º·¹ò ë ó ï
©·¬¸ ®»³±¬» ­»²­·²¹ ¬¸» ª±´¬¿¹» ¼®±° ·² ¬¸» 

´±¿¼ ­«¾¬®¿½¬­ º®±³ ¬¸» ³¿¨ ·³«³ ±«¬ °«¬

º·¹ò ë ó î
®»³±¬» ­»²­·²¹ ±² ¿ °«´­¿¬·²¹ ´±¿¼

º·¹ò ë ó í
Ñ² ¬¸» ¬»®³·²¿´ ¾´±½µô ¬¸» õô Íõô � ¿²¼ Í� ©·®»­
³«­¬ ¾» ½±² ²»½¬»¼ò É¸»² «­ ·²¹ ¬¸» °±©»® ­«° °´§

©·¬¸±«¬ ­»²­·²¹ô ¬¸» ´·²µ­ ¾»¬©»»² õ ¿²¼ Íõ ¿²¼ �
¿²¼ Í� ³«­¬ ¾» ·² ­»®¬»¼ò
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ÌÎÑËÞÔÛ ÍØÑÑÌ×ÒÙ1) ÒÑ ÑËÌ ÐËÌ ø²±® ³¿´ ±° »® ¿ ¬·±²÷Check the connections on the TERMINAL BLOCK(at rear panel), there should be a link be tween + and S+and be tween – and S–, see fig. 5 - 5.2) ÓßÍÌÛÎ ÍÔßÊÛ ÐßÎ ßÔÔÛÔ ÐÎÑÞ ÔÛÓÍCurrent sharing is not ok. Prob ably the links be tweenS– and – of the slaves are not re moved.3) ÑËÌÐËÌ ÊÑÔÌ ßÙÛ ×Í Ø×ÙØÛÎ ÌØßÒ

ÍÛÌ ÊßÔËÛCheck con nections on TERMINAL BLOCK (on rearpanel), For nor mal op eration there should be a link between + and S+ and be tween – and S–. See also fig. 5 - 5. When remote sensing is used, check the wiresof the sensing. º·¹ò ë ó ì
¬¸» ­¸·»´¼·²¹ ±º ¬¸» ­»²­» ©·®»­ ³«­¬ ¾» ½±² ²»½¬»¼

¬± ¬¸» ½¿­» ±º ¬¸» °±©»® ­«° °´§

º·¹ò ë ó ë
©¸»² ²±¬ «­ ·²¹ ®»³±¬» ­»²­·²¹ ô ³¿µ» ­«®» ¬¸» ´·²µ­

¾»¬©»»² õ ¿²¼ Íõ ¿²¼ � ¿²¼ Í� ¿®» ·²­»®¬»¼

  ÞË×ÔÌ ×Ò ÐÍÝîíî ×ÒÌ º±® ¬¸» ÛÍ ïëð ó ­»®·»­

ÑÐ Ì×ÑÒ ÐïìèFor this op tion the RS232 Controller PSC232 has been built in side the unit.With the PSC232 the volt age and cur rent can eas ily be pro grammed and read back. Also all the status out puts can be read by the com puter.See PSC232 man ual for fur ther de tails.
  ÞË×ÔÌ ×Ò ÐÍÝóÛÌØ ×ÒÌ º±® ¬¸» ÛÍ ïëð ó ­»®·»­

ÑÐ Ì×ÑÒ ÐïëðFor this op tion the Ethernet Con troller PSC-ETH has been built in side the unit.With the PSC-ETH the volt age and cur rent can eas ily be pro grammed and read back. Also all the status out puts can be read by the com puter.See PSC-ETH man ual for fur ther de tails.
  ÔÑÉ ÑÊÔ ÍÛÌÌ×ÒÙ º±® ¬¸» ÛÍ éëóî

ÑÐ Ì×ÑÒ ÐïéíFor this op tion the Over Voltage Limit (OVL) has been set be low 60 V.




