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Info & Contact Addresses

1 INFO &CONTACT ADDRESSES

ET System electronic GmbH was founded in 1986 in the heart of the-RbagkarTriangle. As a subsidiary of a
leading electricity utility group, the company gkly took on a leading role in the area of laboratory power electronics

and associated electrical measurement. The existing khow in power technologies in the 90s gave rise to the

Gt 2SN {2fdziA2yaéd LINRRdzOG RA @AE AG¢YS alda gl adSi NiPdyNSS YSSB/IGISY &

Since 1997, we have been working successfully as an independent, privately held company with customers in all lines
of business from industry, medical care, railway technology and automotive electronics.

By means of our highkertical range of manufacture and our ever expanding development division we can fast and
flexibly adjust to our customef¥equirements. Necessary approvals such as CSA, UL, VDE, TUV etc. are flexibly carriec
out by qualified personnel. The approval pedares are performed within the scope of development planning and
thus do not negatively impact the start of manufacturing. Permanent manufacturing control through accredited
laboratories and an 1SO 9001 compliant quality management system guarantee tantohighlevel series
production quality.

We offer repairs and adjustment for units outside of our warranty period. Please contact your local distributor for
further information:

ET System electronic GmbH
HauptstraBe119-121
68804 Altlu3heim

Germany

Phone: +49 (0) 6205 39480
Fax: +49 (0) 6205 37560
em@il: inffo@etsystem.de

web: www.etsystem.de

Place of BusinesaltluBheim, Germany
VAT ldentification NumbeIDE 144 285 482
Register CourtMannheim, Germany
Register NumberHrB 421186

Softwareversion: V21
Februay 2016
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Technical Specifications

2 TECHNICAL SPECIFICATIONS

2.1 AMBIENTCONDITIONS

Cooling Fan

Operating temperature 0-50°C
Storagetemperature -20-70°C

i < 80 %non condensing
Operating altitude <2000 m

Weight 1,2 kW 7 kg | 2,4 KW 7,6 kg

I
=
3
<

2.2 INPUTSPECIFICATIONS

LAB/SMP models
(by maxoutput power)
Connection 3wire (IP+N+E)

ACsocket on rear panel IEGC14 IEGC20

Input voltage 1,2 kW 9(; 264 VAC / PFC | 2,4 kW 230 VAQG-#6 / PFC
Input current®? F65A F Mo

Inrush transient currerit F25A F Ap

Main input fuse rating 10 A 16A

U ET T I QiR LI g o M oTer=Ni[o] gl built-in fast acting PCB mounted cartridge fuse
Recommended supply breaker val

1.2kW 2.4kw

& curve 10A type D 16 A type D

| Leakagecurrent KR Fomop !

[ THD inputcurrent  JGKRERD Fomnorp i

| THD input voltage ~ |RR&D Fouopp i

| Powerfactor  JEE F oo
EEEETEEEEEEEEE s o (vith PFO) Foyd sz 66AGK t
| Dissipated powet __ JECAY] Foopn @

2.3 OUTPUTSPECIFICATIONS

Static voltage regulation +0.05% +2mV
Static current regulation +0.1% +2mA
Dynamic regulation < 13 ms (typ.)
Ripple <02 % RMS (typ.)
Stability +0.05 %
Programming accuracy ) +£0.05 % +2 mV
Programming accuracys) +0.05 % +2 mA
Display accuracy ) <+0.5%
Display accuracyo(l) <+0.5%
Isolation 3,000 V
Over voltage protection 0-120 % Vax

[ OC/OVIOTDOP
Line regulation <£0.1% +2mV

(@]
=
o
c
=
o
o,
o
=]

1for nominal output voltage and nominal output current
2 for nominal input voltage 230VDC / 50Hz
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2.4 AlINTERFACE

Digitaloutputs
(CV, Standby, Error)

Digitalinputs
(Ext. Control, Standby)

Analogoutputs (Xmo

Analoginputs (Xse)
Referertevoltage

5 V- Supplyvoltage

2.5 R232

Signalnputs (RxD, CTS)

Signabutputs (TxD,RTS)

2.6 R3A85

Maximum input voltage
Input resistance

Output current
Highlevel
Lowlevel

ET System electronic GmbH

Output type Opencollecor with pull-up resistor10k after+ 5 V
Isinkmax 50 MA

Inputresistance 47 kKK

Maximuminput voltage 50 V

Highlevel Ue> 2V

Lowlevet U.< 08 V

Outputresistance 100K

Minimum permissibldoadresistanc¥ H 1 K
Minimum loadresistance fof.1 %accuracy mMnan | K
Inputresistance 1l MK

Maximum permissiblénput voltage 25 V
ReferencevoltageUrt: 10 V10 mV
Outputresistance < 10K

Maximum output current: 10 mA (iot short-circuit-proof)
Outputvoltage 5 V+300 mV

Maximum output current: 50 mA ot shortcircuit-proof)

Maximuminput voltage + 25 V

Inputresistance5 KK (Type

Switchingthresholds U4<-3V, U> + 3V

Outputvoltage(at Rast> 3K 0 Y =¥ K Hpe+9 V, max:10 V
Outputresistance < 300K

Shortcircuit current: Ty + 10 mA

+5V
>12 K

+ 60 mA Max
Us>0.2V
Us<-0.2V



Technical Drawing

3 TECHNIAL DRAWG

- : 455 4 i
O [ R ™ 2 .. lag
S,ﬁ,. ‘ 70 :3‘“ 497,500 _
R JTTRER RGEAREREY || —= = 2 ca—
L Duuuuuuu [ o0 EEE W D & DW\ ::E
i 8 - 465 _ 14 e 38 23500 | |
¢ & - 438 .
357 B}
4133 [ o "E &
o
o]
= [
: C (.22 i I - e e =y ] °
‘o [% uuut@jguuuuuuwauu = mmme—=— O ) “= | AB/SMP HY A
TP e T | | f—= - - e
LD o | ° ° O @@ BUOEO00R0000 D & | ::@
4l L[
o]
| p— (]
I [T [

.= 1 . 0000 TSV © =y -]
L[.% oD GO O |

LAB/SMP NV #

6 ET System electronic GmbH



Important Safety Instructions

4 IMPORTANT SAFETY INSTRUCTIONS

Please read this manual thoroughly before putting the deviq
into operation. Pay regard to the following safety instruction
and keep this manual nearby for future purpose.

Thisoperating manual iBased on the state of technology at the time of printifktpwever, it is possible that despite
regular control and correction, the present document contains printing errors or deficier€lesSystem electronic
GmbHassumes no liabilitjor anytechnical, printing or translational errors within this manual

4.1 INITIALOPERATION

4.1.1 Unpacking

Please make sure that th&hipping carton and the packaging is free of damage. If external damage is found, it is
important to record the type ofdamage. Please keep the original packadgimgnsure the device is adequately
protected in case it needs to be transported in the future or claims for compensation need to be asserted.

4.1.2 setting Up

To avoid electric shocks and product failure, the devicaukhbe installed in a temperature and humidity controlled
indoor environment. The ambient temperature must not exceed 50 °Cd&heemust never be exposed to liquids or
extreme humidity.

4.1.3 visual Irspection

The unit must be examineidnmediatelyfor defecs or damages in transit. Damages caused during transport may be
loose or broken control knobs and bent or broken connect®s. not use the device if any physical damage is
apparent. Please inform the carriers and a representative of ET Sgdtetnonic immediately.

4.1.4 mains Operation

Make sure to verify thenodel number and voltage stated on the nameplaizamages due to wrong power feed are
not covered by guarantee conditions.

Theunit must only be operated when connected directly to th
mains. To avoid damage, do not connect thenit to

isolating transformers, auto-transformers, magnetic current
limiters or similardevices

4.2 INTENDERSE

The device corresponds to protection class | and has a galvanic isolation between the input antptheircuit. The

device must be grounded on the input side, since the grounding ensures protection against contact. In the case of
locally variable devices, the earth is connected to the device by means of plagld¢donnector, and the ground is
conneded to the screw terminal provided for locafsariable devices (screw contacts at the grid input). In the case of
devices with high leakage current (marking on the device), the existing grounding bolt must additionally be connected
to the domestic instadition earth. For compliance with the EMC and safety regulations (CE, approvals), the device may
only be operated with PE connected. The device may only be operated by trained personnel and in accordance with
the instructions for use. Typical fields of apption are laboratories, industry and service engineering. Applications
which can lead to injuries or death in the event of a fault in the device are not permitted.

ET System electronic GmbH 7
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5 FUNCTIONAL DESCRIPTION

The following block diagram gives information about the variouasidjent options

AC
line input * Qutput
LYY
Dc
. Uoltage feedback
Sub Caontral unit [current feedback
-]
o Yoltage feedback
5.2 of & Q_Contl’ollelf Current feedback
ﬁ o 2
Yoltage feedback
P-Cantroller [current tesdback
Table Data
Table PUSim
4]
L
=}
Front Panel = '|\
| =P
Disp]ag | Kegb. é 't Script Data
‘ Script
Control 1nput_|
P..5V or g.1au | Analag Interface [ Z_°_
RS222 7| Digital Intertface I_' R
RS485— -~ _ .
GPIB—
LAN—]
MMC/80-S1at
Basically, four different operatiomodes are available
Ul node Unit is operated with current and voltage limitation
UIPmode Unit is operated with current, voltage and power limitation.
Unit is operated with current, voltage and power limitation. Additionalhe set value for
UIRmode voltage is calculated by means of the present output current to simulate an inte

resistance.
Set values for current and voltagee saved in a tabl Therefore, Ul characteristican be

Tale mode easily adjusted.

There are three different ways to program the table

The Ul characteristic of a solar generator is calculated with the Uo, Ik, Umpp and
parameters and then written to th&able.

The table can be programmesing ascript fromamemory card

A script is a simple text fil@, <cript Contro).

The table can be programmed using the digital interf¢8e Universal Interface WAVE
Commandzw.DAT Commarnd

P\4$m mode

Memory card

Digitalinterface

The adjustment ofet pointsand the selection of an operatiomode are performed via consol@y Front Panel
Operatior), interface @ Universalnterface or analog/igital IO @4 Ext.Control Akinterface.

In order ofpriority, commands which have been sent by interface come first, by analog/di@itabme second and by

keyboard come thirdFor example, if the interface specifies the set point, the corresponding values \s#inb& the
output, irrespective of othesettings.

ET System electronic GmbH
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General Settings

Another easy way to autoate functions is offerd by script contro(A <cript Contro). A list of commands is saved to

the script memory and enables the user to change the chronological sequence of certain settings. The script memory
can beprogrammed via memory card or digital interface.

Measuranent values of the latest output data are permanently available at all interfaces. Therefore, the present

output voltage can be read from the display or via digital interface, whigecontrol of the unit is carried out via
analog/digital 10.

6 GENERAL SETTINGS

6.1 FRONTPANELDESCRIPTION

Stagdby Disgay S%'g"t 0.00V 0.00A

Ul ISTBILocl! Preset Vset: 0.00V

The picture above shows a schematic view on the front panel of the LAB/SMP. There are 3 buttons to control the unit.

Basic functions of the control buttons:

Silgle|o)VAll release ordck the output quit OVP
Display short presschange displayed information, long press: change between main menu and setup me

Select press: change selected menu point, rotate: change selected value

6.2 CONFIGURATION

The configuration menu can be accessed by holding the buftésplayfor at least 1 second. This opens a menu
where general settings of the unit can be changed.browse through the different options, the buttdaelecimust
be pushed. To change a settitig button Selecimust be rotated.

Setup: Temp 2: 24°C
Ulimit 0.00V Temp 1: 24°C

Setup options:
Ulimit 0 WViax Set maximum output voltage which is selectable at the front panel

liimit 0 Vmax, sSet maximum output current which is selectable at the front panel

0 1.2 x Whax, Set overvoltage protection activation value

Al-Mode 5 V/10 V; select the Alontrol voltage range

RENE N IR BeEliille  ON/OFF; activate or deactivate the settings memory after a power down the unit

The displayed temperature is the temperature of the heatks. Temperature 1 is the temperature of the PFC heat
sink and temperature 2 is the temperature of the power unit heat sink.

6.3 CONTRAST

After the unit has been switched on, the display shows the ET Systeniltoga@ontrast of the display can be adjusted
by using the rotary pulse encodé&relect Afterwards, the contrassettingswill be saved automatically.

ET System electronic GmbH 9



Voltage Settings

7/ VOLTAGE SETTINGS

7.1 UumrAND lumir

Uimit limits the maximum output voltagerhe output voltage is limited to the selected valiregspective of the values
that have been set at the front panel or at one of the interfaces. The adjustment range is 0 V up to thaumaxim
rated voltage of the device.

limit limits the maximum output current. The output current is limited to the seldctalue, irrespective of the values
that have been set at the front panel or at one of the interfaces. The adjustment range is 0 A up to the maximum
rated current of the device.

These settings can only be changed at the displalythay apply to all intdaces.

7.2 OVP(OVERVOLTAGIPROTECTION

The output is shut immediately if the output voltage exceeds the selected vahesdisplay indicates this status with

the word i h + ToWeset this error, push thbutton Standby The OVP value applies to the frontneh operation.
There may apply different values for the-iAterface and the digital interface. The digital interface is initialized with
the value which has been adjusted on the front panel. The adjustment range is 0 V up to the maximuwoittgd

of the device + 206.

7.3 Al-TYPE

This feature adjusts the voltage levels of analog input signals and analog output signals. Selectable range¥ are 0
and 010 V.

7.4 REMEMBERASTSETTING

LT GKAA 2LIOMY A& SE QDL SR &R alter# SlacNLEf this bdtidn is @eactivatad b )F T Q
standard setting (OV/0OA/UWMode) will be loaded after supply voltage is enabled.

7.5 INTERFACEARAMETEFOPTION

The display shows all available digital interfaces and their changeable paraniktesse interface parameters, push

the button Displayfor 1 second. Push this button again to see the first interface and its changeable parameters,
whichcan be selected by pushing the rotary pulse encoderarahged by turning the rotary pulse encodfmnction

of the parametes A Universalnterface.

Setup Interface 1
RS232 I[N 1NN Baud rate: 9600

8 FRONTPANEL OPERATION
8.1 DISPLAY XDSETTINGS

8.1.1 Current measurement valuefisplay)

In normalmode, pushingthe button Displayswitchesbetween fivedifferent overview screens.

8.1.2 Main display

The maindisplay shows current measure and set valuidee display is divided in twaeparate displaydfter enabling
the unit, the measured values for output voltage and putput current (position 1 aratedisplayed On the right

display (position 6) the actuakt value (PresetsM) is shown. To change this value, the rotary pulse encbieplay

10 ET System electronic GmbH



Front Panel Operation

must be turned. Pushing the buttofielec] toggles through the next set parameters (in Ul mode it will be output
current). To open the mode select mer{left display,position 3) where different operation modes are availghtee
button Selecimust be pushed again.

0.00V 0.00A

ISIMSTBILoc| Preset Mode: Ul

3 4 5 6

Selectablgparameters according to operation mode:
Output voltage

Ouput current

Output power (UIP mode on¥y UIP modg

Internal resistance (UIR mode oy UIR modg

MPP voltage (R mode onlyA PVsim mode

MPP current (PSé mode onlyA PVsim modg

S |3
< |5
©

(0]

electable options in current control mode (left display, position 5):
Front panel operation

Memory card operation

Analoginterface operation

Interface operation

Interface operation , Front panel operation locked

1=12(12(2]5
O3 I

)
o

Unit locked via interlock inpubption)

>

vailable modes for operating status of the unit (left dispfagsition 4):
Standby mode

Voltage limitation mode

Current limitation mode

glolofg
(o9)

Power limitation mode

©)
<
gv)

Deactivation of the unit by over voltage protection

>

vailable opration modes of the unit (left display, position 3):

Voltage ancturrent limitation

E

c
T

Voltage, current and power limitation
Voltage and current limitation, simulated internal resistance
Simulation of a photovoltaic characteristic

Simulation of a usedefined characteristic

=SEE
8|z |=
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Front Panel Operation

8.2 OPERATING MODES

8.2.1 Main display 1(V / A)

After power up, the display shows the actual output voltage and output current.

0.00V 0.00A

Ul ISTBILocl Preset Iset: 0.00A

8.2.2 Main display 2(V / W)

After pushing the buttorSelecionce, actual output voltage and output poware shown on the display.

0.00V 0.00W

Ul ISTBILoc! Preset Iset:  0.00A
8.2.3 Main display 3(W / A)

After pushing the buttorDisplaytwice, actual output power and output current are shown on the display.

0.00W 0.00A

Ul ISTBILocl Preset Iset:  0.00A

8.2.4 Maindisplay4o + «k ! kK 2 K KU

After pushing the buttorDisplaythrice, actual output voltage and output current are shown dre tleft display and
actual output power (P = UI) and load resistor (R = V + C) are shown on the right disp&yvalues for power and
resistor will be calculated from the actual values of the output voltage and the output current

0.00V 0.00A 0.00W 0.00%
Ul ISTBILoc! Preset Iset:  0.00A

8.2.5 Main display 5/diagramscreen

After pushing the buttorDisplayfour times, actual output voltage and output current are showntbe left display.
The output characteristic of the power supply is shown on the right display. ‘Bxé&s>hows th@utput voltage anl
the Y-axis shows the output current.

10.00V  10.00A ﬁ\
Ul ISTBILocl ;
The picture above shows the UIR mode of the power supply. The dot marks the actual operation point of the unit. The

diagram is always scaled for the maximum allowed output current (this value can be set in tharsstu (Imit)) and
the maximum allowed output voltage (this value can be set in the setup memi){U
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Operating Mode description

9 OPERATINGODEDESCRIPTION

9.1 UIMOoDE

In UImode, the set values for voltage and current are transferred directly to the switolde regulator. There is no
additional digital control.

9.2 UIPMoDE

In UIPmode, the set valuegor voltage and current are transferred directly to the switdlbbderegulator. If tre output
current exceeds the previously adjusted limit value, the current set point will be regulated.

9.3 UIRMODE

In UIRmode, the voltage set point is regulated in a way that a power supply unit with (adjustable) internal resistance
is simulated. The set ltae for current limiting is transferred directly to the switofoderegulator.

9.4 P\WIMMODE

In P\ém mode, the diagram of a PV generator is simulated. Given values are-@pmiit voltage U, shortcircuit
current k, as well as the amounts of voltage angrrent by which the PV generator delivers the maximum power
(Umpp, Impp). Parameters can be found in the specification sheet of the simulated PV generator.

Values fo Unpp may be i a range from0.6to 0.95+ U.
Values follmpp may be in a range fro.6to 0.95+ I.

9.5 SRIPTMODE

In script mode, the unit is controlled by memory car@hedisplaystatus (Mode4shows he presentoperatingmode

O |. The lower right corner of the display shows the wérd ,GvNid# indicates thascript operation was selected. If
there is no memory caréh the slot this option cannot be selected. For detailed information about memory card
controland about how to build up a scripgeeA Script ©ntrol.

ET System electronic GmbH 13
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10 UNIVERSAINTERFACE (OPTION)

All interfaces of the digital interface are equal. There is no shift between the interfaces. For example, the first
command can be issued via the IEEE interface while the second command can be issued via the RS232 interface. The
return values will be sent from that interface the command was issued from.

10.1 COMMANDS

Communication is based on an ASCII prototbé following chapters describe how to write a command and give an
overview over the commands.

10.1.1Format

A command consists dhe commandword, a parameter (if necessary) ana terminator. The character for the
terminator isCarriage ReturcCR>or Line Feed<LF>

ASCII

Carriage Return ~ <CR>
Line Fee <LF> 10 Oa

If the command contains aDEL> or <ESCharacter, it will not be processed. Therefore, a command can be cancelled
while entering Though, a terminato(<CR>or <L_.FY}is necessary

ASCII

Escape <ESC>
Delete <DEL> 127 7f

Commands are not case sensitive and may be mixed up. Therefore, the effect of the following commands is the same:

D¢[ X DGEfZ F¢[ d 5SOAYEFE LI FOSa.W MB ¢KISGNVANIGIS NI A RSIOANI & ST
Therefore, the effect of the following commands is the same: UA,10, UA,10.0, UA,10.000000000, UA,0010,
UA,010.0000

The number of decimal places to be analyzed depends on parameter and unit type. It corresponds to the number of
decimal places, a command without a paraerewould return. As a rule, decimal places are analyzed until a
resoluion of 01% is reached.

Example: Evaluation of decimal places

LAB/HP with 600 V, 25 A
600V *0.1% = 0.6 V A one decimal place
25 A *0.1% =0.025 A A three decimal places

Optional, after a numerical value, a letter may be added to indicate the unit. However, this letter will not be analyzed

Example: Attached letter as unit

UA,10.0 V A Resets output voltage to 10 V
UA,10.0 m A Caution! The & nwill not be evaluated, output voltage here is also 10 V

Example: A valid command with corresponding hex values

U A , 1 0 . 2 <CR>
55h 41 h 2ch 31h 30h 2 eh 32h 0dh

Example: Adjustment of output voltage 10 V/5 A (full command sequence)

OVP,100 A adjusts OVP to 100 V

UA,10 A adjusts output voltage to 10 V
IA,5 A current limiting 5 A

SB,R A output enabled
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10.1.2Instruction Set

The IEEE88.2 standard demands several basic commands. Some commands may occur twice for compatibility
reasons (once in the ETS version and onchen(told) IEEE88.2 version)The following syntax is used to describe the
commands

[ Squarebrackets A optionalparameter

<> Anglebracket A numerical value
{}  Curlybracket A selection list
| Verticalline A separator within selection list

Example
GTR[,{0]|1]|2}] means that the command GTR can be used with or without parameters. If a parameter exists, it has to be 1, 2 or 3. Valid
commands are: GTR GTR,1 GTR,2 GTR,3

IA[,<imax>] means that the command IA can be used either with or without parameters. If a parameter exists, it has to be a numerical
value.

10.1.3Quick view of commands

CLS* or CLS Clear Status Deletes the &tusbyte

DAT,<U><I> DIP Datafor userdefined characteristic

DCL Device Clear Initialization data reet

GTL Go To Local Activates front panel operation

GTR[,{0]1|2}] Go To Remote Activates digital interface operation
IA[,<imax>] Set hax Adjusts current limiting

ID or *IDN? Identification Displays identification string

IMPP[,<impp>] Set hpp AdjustsMPPcurrent duringP\sim node.

LLO Local Lockout Deactivated OCAbutton

LIMI Limit b Reads maximum adjustable current limitation
LIMP Limit R Reads maximum unit output

LIMR Limit R Reads adjustable range fonithin UIRmode
LIMRMAX Limit Rnax Reads maximum adjustable range fonihin UIRmode
LIMRMIN Limit Ruin Reads minimum adjustable range fomihin UIRmode.
LIMU Limit W Reads maximum adjustable voltage limitation
Bﬂggl%,éilr!;I}T|UIR|PVSIM| SetMode Selects operatiomode

MU[,<Nr>] Measure W Measures present output voltage

MI[,<Nr>] Measure 4 Measures present output current

*OPT? Optional Identification Query  Displayaunits currenthardware/software ersion
OVP[,<Ulp>] Overvoltage Protection Adjusts over voltage protection

PA[,<Rni>] Set Rax Adjusts power limitation

PCx[,<baud>,<parity>,
<data bits>,<stop bits>,
<handshake>,<echo>,

Program
Communication

Adjusts the interfaces

<timeout>]

RA[<R] Set R Adjusts internal resistance

SE;'}ER[SN»SKWSKP’ Controller Rrameters Adjusts controller parameters for UIP, UIR and PVisade
Rl or *RST Reset Instrument Resets hardware (no retunalue)

SB[{S|R|1|0}] Standby Enables/blocks the output

SCR[,<CMD>[,<value>]] LoadScript Programming of script memory

SS or *PDU Save Setup 3;\:;; previously made channel and interface parameter adjustments (no r
STATUS Status Query of the units status (return values in binary form@lso see following

STB or *STB?

Interface Status

table)

Adjusts output voltage(if there are no parameters, present set point

UA[,<ua>] Set U displayed)

UMPPL,<umpp>] Set Unp Adjgsts MPP voltage in BVmode (if there are no parameters, present set poil
is displayed)

WAVE End Userwave Data _Ends tra_nsfer of usedefined output characteristiqgradual interpolation of
intermediate values)

WAVELIN End Userwave Data Ends transfer of usedefined output characteristic iflear interpolation of

WAVERESET,<Um>,<Im>

Start Userwave Data

ET System electronic GmbH
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10.1.4Detailed description of commands
CLS* or CLlear Status

This command eletes the status bytdt affectsonly the status byte of the interface, the command was sent from. No
return value. For detailed description of the status byte see the different interface chapters.

DAT,<U><I>Data
Data for a usedefined characteristic. No return valu€or detailed @scription of this command se® Wavereset
DCL- Device Clear

This command resets the initialization dako return value
Caution Interface parameters are also reset

GTL-Go To Local

¢CKA&A O2YYFIYyR | OGAQD
return value

GTR[,{0|1|2}] - Go To Remote

This command activates digital interface operatidine optional parameter affects the fututeehavior of the unit
after switch on Setting is saved permanentio return value

FdSa FNRBYG LI ySt 2LINIGA2y e LNo O[ 20H ¢

Optional parameter 0 = Deactivates automatic remote operation
The command GTR must be entered to activate the u n i renfote operation mode. This mode is useful if the unit shall be operated
manually and at the same time, measurement values shall be read out via the digital interface.

Optional parameter 1 = Activates remote operation on first addressing
Unit switches to remote operation when receiving a command via digital interface. The only exception is the GTL command, which
switches the unit to local mode.

Optional parameter 2 = Activates remote operation immediately after switch on
After the unit was switched on, remote mode is immediately activated. Front panel operation is deactivated.

IA[,<imax>]- Set Imax

This command @justs current limiting Entering the command without parameters displays the set vdliuthe set
value is higher than the maximum current of the unit, tla@geerror-bit within the ESR register of the interface is set.
The present set value remains unchanged. If the set value is higher thdmithelue which was adjusted by the
dza S9¢dfings, but lower than the maximum current of the unit, the current is limited to the ‘alue. No error
message

Example: 300 A unit, l;mi adjusted to 200 A via configuration menu

GTR Remote operation

OVP,200 Over voltage protection 200 V

UA10 Output voltage 10 V

1A,100 Output current 100 A

SB,R Output open

I1A,400 Output current 400 A, this command is ignored, because the current is higher than the maximum current of the device.
ARan g e is set vathirfithe status byte.

1A,250 Output current 250 A, since the output current was limited to 200 A via configuration menu, current limiting is set to 200
A. Error bit is not set.

1A Query of the adjusted current.

I1A,200.0A  Unit answers: ljmi = 200 A

ID or IDN? Identification

This command idplays thddentificationstring. Return value<IBString>.

IMPPI[,<impp>} Set Impp

This command djusts the MPP current for BM mode. Entering the command without parameters displays the set
value.If the set value is higher than the maximum current of the unit, thegeerror-bit within the ESR register of
the interface is set. The present set value remains unchanged. If the set value is higher than takié, which was
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adjusted by theuselQ &ettings, but lower than the maximum current of the unit, the current is limited to the |
value. No error message follows.

Example:

GTR Remote operation

OVP,200 Over voltage protection

UA,50.5 Open circuit voltage of a 50.5 V simulated PV generator
1A,10 Short circuit current of a simulated 10 A PV generator
UMPP,40.4 MPP voltage of a simulated 40.4 VV PV generator
IMPP,8.2 MPP current of a simulated 8.2 A PV generator
MODE,PVSIM  Activates PV simulation mode

SB,R Output open

LIMI-Limit la

With this command the user caeadthe maximum adjustable current limiting.

Example: 300A unit, lmit was adjusted to 200 A via configuration menu

LIMI Query of maximum adjustable current
LIMI,200.0A Unit answers: limy = 200 A
LIMP- Limit Pa

With this command the user can reétte unit@ maximum output

Example: 10 kW unit

LIMP Query of units output
LIMP,10000 Unit answers: 10 kW
LIMR- Limit R

With thiscommand the user can read tlagljustable range foriRvithin UIRmode.

Example:
LIMR Query of adjustable internal resistance
LIMR,0.015R,1.00R Unit answers: 15 mOhm up to 1 Ohm

LIMRMAX- Limit Rmax

With this command the user can read theximum adjustable range for Within UIRmode.

Example:
LIMRMAX Query of maximum adjustable internal resistance
LIMRMAX,1.000R Unit answers: 1 Ohm

LIMRMIN- Limit Rmin

With this command the user can read thenimum adjustable range for Rithin UIRmode.

Example:

LIMRMIN Query of minimum adjustable internal resistance
LIMRMIN,0.015R Unit answers: 15 mOhm

LIMU- Limit Ua

Reads maximum adjustable voltage limitatiofhis command requests the previously definedxinum output
voltage.

Example: 300 V unit was adjusted to 200 V via configuration menu

LIMU Query of maximum adjustable current
LIMU,200.0V Unit answers: Ujmi = 200 V

ET System electronic GmbH 17



Universal interface (Option)

LLO- Local Lockout

Thiscommand e@activates the_0calbutton. Unit cannot be switched ttocalmode by holding the buttonStandby
No return value.

MI[,<Nr>]- Measure la

This command measures the present output current.

Example:

GTR Remote operation

OVP,200 Over voltage protection 200 V
UA,10 Output voltage 10 V

1A, 1 Output current 1 A

SB,R Output open

MI Measures present output current
MI,0.567A Unit answers: 567 mA

MODE,{UI|UIP|UIR|PVSIM|USER|Skript|0|1[2|3|4|5}] - SetMode

This commandedectsthe operation mode. Entering the command without parameter displays the presently selected
operation mode. Entering the command with parameter activates the operatioode. Alternatively, the operation
modecan be indicated as number.

The following table shows the different settings

MODEUI . .

MODEO Ulmodeis activated

MODEUIP . .

MODEL UIPmodeis activated

MODEUIR . .

MODE2 UIRmodeis activated

MODEPVSIM _ . .

MODES3 P\immodeis activated

MODEUSER Userdefined Ul characteristic is activated’he characteristic is defined with th
MODE4 commandsDAT WAVEWAVELIMnd WAVERESET

MODESKRIPT  <cript modeis activated. The script is read from the memory cartbaded after
MODE5 the command SCR has been entered

MU[,<Nr>]- Measure Ua

This command shows the ragurement value of the present output voltage

Example:

GTR Remote operation mode
OVP,200 Over voltage protection 200 V
UA,10 Output voltage 10 V

IA,1 Output current 1 A

SB,R Output open

MU Measures present output voltage
MU,10.0V Unit answers: 10 V

*OPT?- Optional dentification Query

This command does arptionalidentification query, which means it idplays the software version

Example:
*OPT? Query of version number
08.06.2012 V42 Unit answers: Version 42 vom 08.06.2012
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OVP[,<Uovp>] Over Voltage Protection

This command djuststhe over voltageprotection. Entering theommand without parameter displays the present set
point. If the set point is higher than a maximum o2 X voltage of the unit, theangeerror bit within the ESR register
of the interface is set. The present set point remainshanged.

Example:

GTR Remote operation mode
OVP,200 Over voltage protection 200 V
UA,100 Output voltage 100 V

I1A,10 Output current 10 A

SB,R Output open

PA[,<Plimit>} Set Plimit

This command djusts the power limitation for UIP mode Entering the command without parameter displays the
present set pointlf the set point is higher than the maximum power of the unit, the range error bit within the ESR
register of the interface is set. The present set point remains unchanged

Example:

GTR Remote operation mode
MODE,UIP UIP mode activated

OVP,200 Over voltage protection 200 V
UA,100 Output voltage 100 V

1A,10 Output current 10 A

PA,500 Power limitation 500 W

SB,R Output open

PCx[,<baud>,<parity>,<data bits>,<stofbits>,<handshake>,<echo>,<timeout>} Program
Communication

This command djusts the interfacesThe LAB/HPhas a maximum of 3 digital interfacs = 1, 2 or 3).The
corresponding commands at€eC] PCZ2or PC3Type and number of parameters depend the type of interface.
Currently there are no settings available for GPIB and LAN. Entering the command without parameter displays present
interface parameters.

<baud> Baudrate in bps
Data parity
O = Odd = Usvenparity

<parity> E = Even Evenparity

N = None o parity bit
<data bits> Number of data bits
<stop bits> Number of stop bits

Handshake

H = Hardware
<handshake> S = Software

N = Nonerfo handshake)

Character echo
<echo> E = Echo echoon

N = None =chooff
<timeout> Timeout in msvhen switching between sending and receiv{@p48®nly)

Allowedparametess for RS232nterface
PCxbaud>,<parity>,<data bits>,<stop bits>,<handshake>,<echo>

Baud: 1200, 2400, 4800, 9600, 1440®200, 38400, 57600, 62500, 115200
Parity: O,E,N

Databits: 7,8

Stopbits 1,2

Handshake: H, S, N

Echo: E,N

Allowed parameters for USB interface
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PCxsbaud>,<parity>,<data bits>,<stop bits>,<handshake>,<echo>

Baud: 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 62500, 115200
Parity: O,E,N

Databits: 7,8

Stopbits 1,2

Handshake: H, S, N

Echo: E, N

Note: The USB interface of the PC is controlled like a virtual COM port and therefore the parameters correspond to those of the RS232
interface.

Allowed parameters for RS485 interface
PCxsbaud>,<parity>,<data bits>,<stop bits>,<timeout>

Baud: 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57&2R00, 115200
Parity: O,E,N

Databits: 7,8

Stopbits 1,2

Timeout: nxXmnan

If the interface parameters must be changed permanently, thethais to be saved after the Cxcommand with the

command<SS>No return value
Example:
PC1 Query of first interface parameters

PC1,RS232,9600,N,8,2,N,E Unit answers: PC1 is a RS232 interface, 9600 bauds, 8 data bits, 2 stop bits, no handshake, no
parity, echo on.

PC1,115200,N,8,2,N,E Adjust baud rate to 115200 baud.
The new baud rate is active immediately after the command has been sent!
PC2 Query of second interface parameters
PC2,RS485,9600,N,8,1,1 Unit answers: PC2 is a RS485 interface, 9600 bauds, 8 data bits, 1 stop bit.
Timeout when switching between receiving and sending is 1 ms.
PC2,9600,N,8,1,50 Increase timeout to 50ms.
PC3 Query of third interface parameters
PC3, EMPTY Unit answers: Interface 3 is not available in this unit.
SS Save settings.

RA[,<Ri>} Set Ri

This command adjusts the internal resistance for UIR midéering the command without parameters displays the
present set point. If the set point is out of adjustment range the range error bit of the interface is set in the ESR
register The present setpoint remains unchanged. Adjustment range can be requested with the commands

LIMRMAXand LIMRMIN

Example:

GTR Remote operation mode
MODE,UIR UIR mode activated

OVP,200 Over voltage protection 200 V
UA,100 Output voltage 100 V

1A,10 Output current 10 A

RA,0.1 Internal resistance 0,1 Ohm
SB,R Output open

REGLERI[,<Nr>,<Kp>,<Ki>,<KdSpntroller Rarameter

Settings for controller parameters WP, UIRind P¥m mode. Entering the command without parameters displays the
presentsettings as a table. The number of the parameter determines the parameter set which is to be adjusted.

0 Controller forUIP
1 Controller forUIR
2 Controller forP\4im

The range of values for controller parameter§ is30000.New settings capermanently be saved with the command
SSFor a detaigd description of the controller parameters séeController
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Example:

REGLER Read present settings

Type P 1D Unit answers:

P 10205 UIP Mode Kp =20 Ki=10Kd =5
Ri 2020 2 UIR Mode Kp =20 Ki=20Kd =5
Pv1055 PV Mode Kp=10Ki=5Kd =5

REGLER,0,10,10,5 New controller parameters for UIP mode
REGLER,1,22,18,5 New controller parameters for UIR mode
SS Save new settings

Rl o *RST- Reset Instrument

The unit executes a hardware reset. No return value
SB[,{S|R|1]|0}] - Standby

This command mablegdisables the output. Entering the command without parameters displays the present standby
status.The commads SB,%nd SB, Iswitch the unit tostandby mode, the output is disabled. The commafds, R
and SB,(disable the standby mode, the output is enabled.

Example:

GTR Remote operation mode
OVP,200 Over voltage protection 200 V
UA,100 Output voltage 100 V

1A,10 Output current 10 A

SB,R Output is active

SB Retrieve standby status

SB,R Unit answers: output is active

SCR[,<CMD>[,<value>]l.oad $ript

With this command the scriptemory can be programmedThe commandSCRuithout parameters initializes the

programmingprocedure. The commandSCHRwith parameters writes the commands into the script memory. The
order of the commands corresponds to the order of commands of the s@ipipt commands and their parameters
are described in the chaptéy Script Control

Example:

GTR Remote operation mode
QOVP,200 Over voltage protection 200 V
SCR Initialisation of script programming
SCR,U,12 1. script command: U =12 V
SCR,1,15 2. script command: | = 15 A
SCR,UI 3. script command: mode Ul
SCR,RUN 4. script command: activate output
SCR,LOOPCNT,10 5. start address loop

SCR,U,12 6. script command: U =12V
SCR,DELAY,8 7. script command: wait 8 ms
SCR,U,1 8. script command: U =1V
SCR,DELAY,1000 9. script command: wait 1 s
MODE,SKRIPT Activate script mode

SB,R Start script

SS or *PDUSave Setup
Saves present unit parametefiaterfaceparameterand controller parameter).No return value

STATUSStatus
Query of device statufketurn value in binary unit&unction of the bits within the statusyte:

Bit
D15

D14

D13

D12

D11  -reserved

D10 -reserved

D9 - reserved-

D8 Limitmode, unit in power limitation mode

D7 Limitmode, unit in current limitation mode
D6 Locallockout (1 = LLCctive, 0 = LLOGat active)
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D5 Local (1 front panel operatiof

D4 Remote (1 =ligital interlaceoperation)

D3 - reserved-

D2 - reserved-

D1 Standby (1 =nit in gandbymode)

DO OVP (1 shut down by wervoltageprotection)

Example:

STATUS Status query
STATUS,0000000100010000 Unit answers: Remote operation mode, power limitation

UA[,<Umax>} Set Umax

This command adjusts the voltage limitatidBntering the command without parameters displays the present set
point. If the £t point exceeds the maximum voltage of the unit, the range error bit within the ESR regfstke
interfaceis set The present set point remains unchangffdhe set point is higher than the selected value i,

but lower than thedzy” Aniaiidum voltagevoltage limitation is restricted ttimit. There is no error message

Example:

GTR Remote control operation

OVP,320 Over voltage protection 320 V

UA,100 Output voltage 100 V

1A,10 Output current 10 A

SB,R QOutput is active

UA,400 Output voltage 400 V. This command is ignored because the voltage is higher than the maximum voltage of the unit.
Range error is set within the status byte.

UA,250 Output voltage 250 V. Since the output voltage was limited to 200 V via configuration menu, voltage limitation is adjusted
to 200 V. An error bit is not set.

UA Query of adjusted voltage

UA,200.0V  Unit answers: set point U, = 200 V

UMPP[,<Umpp>} Set Umpp

This command @djusts the MPP voltage for BY mode. Entering the command without parameters displays the
present set point. If the set point is higher than the maximum voltage of the unit, the range error bit within the ESR
register of theinterfaceis set. The present set point remains unchandéthe se point is higher than théJimit value

which was adjusted in the configuration menu, but lower than the maximum voltage of the unit, the voltage limitation
is restricted toUimit. There is no error message

Example:

GTR Remote operation mode

OVP,200 Over voltage protection 200 V

UA,50.5 Open circuit voltage of a simulated PV generator 50.5 V
IA,10 Short-circuit current of a simulated PV generator 10 A
UMPP,40.4 MPP voltage of a simulated PV generator 40.4 V
IMPP,8.2 MPP current of a simulated PV generator 8.2 A
MODE,PVSIM  Activate PVsim mode

SB,R Output active

WAVE- End Userwave Data

This command rds the transfer of aiser definedoutput characteristiclnterpolation of interim values is layered. For
detailed information about thdunction of this command se& Wavereset

WAVELIN End Userwave Data

This command rds the transfer of aiser definedoutput characteristic. Interpolation of interim values is linear. For
detailed information about the function of this command sgeWavereset

WAVERESET ,<Umax><Ima$tart Userwave Data

Startsthe transfer of auser definedoutput characteristicThe parameterdmaxand ax define the maximum voltage
of the output characteristicAfterwards, the fulcrums of the Ul characteristic da@ entered using the command

DAT. The characteristic ends with the commandsA\ Eor WAVELIN

Example:
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GTR Remote operation mode

OVP,200 Over voltage protection 200 V

WAVERESET,100,10  Output characteristic with a maximum of 100 V and 10 A
DAT,90,1 Fulcrum90V, 1A

DAT,50,5 Fulcrum 50V, 5 A

DAT,10,9 Fulcrum 10V, 9 A

WAVELIN End of characteristic, linear interpolation

MODE,USER Activates the created Ul characteristic

SB,R Output active

For more information ad examples of user defined characteristics se&4 Wave, Wavelinand Programming of
characteristic§Script Operatioh

10.1.5Response String

The response string has the following format
command comma value urdCR> <LF>

Thevalue is a floating point string with&¥ del@niter.

1A 1A,12.34A MU MU,10.0V
LIMU LIMU,500.0V PA PA,12W

LIMI LIMI,30.00A RA RA,0.015R
LIMP LIMP,15000W UA UA,100.0V
LIMRMIN LIMRMIN,0.015R UMPP UMPP,90.2V
LIMRMAX LIMRMAX,0.110R IMPP IMPP,10.01A
LIMR LIMR,0.015R,0.110F OVP OVP,600.0V

Example: Command as ASCII and HEX protocol
L | M U , 5 0 0 . 0 \Y%
4C 49 4D 55 2C 35 30 30 2E 30 56 0D 0A

The digits after the decimal point correspond to the resolution of the unit.

Example
UA at a 600 V unit UA,123.4V

UA ata 50 V unit UA,23.44V

The digits before the decimal point depend on the present measurement value.

Example: 600 V unit
UA,10.4v

UA,220.3V
UA 1.1V

Example: 50 V unit
UA,1.23V
UA,10.47V
UA,0.01VvV
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Ext. Control: Computer

11 EXTCONTRQICOMPUTER
11.1GPIEOPTION)

Connection is carried out with a 24pin Centronics connedtbe device address is adjusted with the DIP switches S1
S5 Here,S1has the lowest priority an&5the highest

12 1

13 24
1 DIO1 Data linel
2 DIO2 Data line2
3 DIO3 Data line3
4 DIO4 Data line4
5 EOI End or Identify
6 DAV DataValid
7 NRP Not Ready Br Data
8 NDAC NoData Accepted
9 IFC Interface Clear
10 SRQ Service Request
11 ATN Attention
12 SHIELD Shield
13 DIO5 Data line5
14 DIO6 Data line6é
15 DIO7 Data line7
16 DIO8 Data line 8
17 REN Remote Enable
18-23 GND Ground
24 SGND Signal Ground

Table: Device address

[ S1]s2]s3]salss]Addess] | S1]S2]S3]S4]S5] Address)
off Off Off Off Off 0 Ooff Off Off Off On 16

On Off Off Off Off 1 On Off Off Off On 17
Ooff On Off Off Off 2 Ooff On Off Off On 18
On On Off Off Off 3 On On Off Off On 19
off Off On Off Off 4 off Off On Off On 20
On Off On Off Off 5 On Off On Off On 21
Off On On Off Off 6 Ooff On On Off On 22
On On On Off Off 7 On On On Off On 23
off Off Off On Off 8 off Off Off On On 24
On Off Off On Off 9 On Off Off On On 25
Ooff On Off On Off 10 Ooff On Off On On 26
On On Off On Off 11 On On Off On On 27
off Off On On Off 12 Ooff Off On On On 28
On Off On On Off 13 On Off On On On 29
Ooff On On On Off 14 Ooff On On On On 30

On On On On Off 15 On On On On On 31
The device address is read in only when the unit is switched on. Changing the DIP switches while the unit is active will
not change thelevice addreds
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Ext. Control: Computer

—

abk: Device equipment (according tREE488.1)
Source HandshakKenction available
Acceptor Handshakieinction available
Talker, Serial Poknd addressng byMLA
Listenerfunction, end addressng by MTA
Servicaequestavailable
Remote/Locafunction available

No parallel poll function
Deviceclearfunction available

No triggerfunction

no controller function
Opencollectordriver

=
NP
=y =

0
Py
[

(=l (=1 ET1 e} [
(@] NS ol

11.1.1StatusWord

Bit

D7 n/a

D6 SRQs sef if SRQvas requested

D5 ESBs set if a byte was set within the SES register
D4 MAVis set if a message iavailable

D3 n/a

D2 see table

D1 see table

DO see table

Tale: Error messages

L 03 | D2 | D1 [ Do | _Eror_|

Syntax
Command
Range
Unit
Hardware
Read

O ooooo
B P, P OOO
B oOOoORr RO
Or OoOroORr

11.1.2ESRRegister- EventStatusRegister

The ESRepgistercan be read sing the command<*ESR7>Return value ESR,xxxxxxxRfter the query, the ESR
register is deleted.

Bit

D7 Power on

D6 Commanderror

D5 Userrequest

D4 Executiorerror

D3 Device dependengrror
D2 Queryerror

D1 Requestontrol

DO Operation complete
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RS232 Interface

12 RS23ANTERFACE

The connection of the RS232 interface is carried out with a 9pin sub D connfectoll. modem cable must be used as
connector cable.

OOOOO
OOOO

Furction

1 N.C.

2 RxD Data line fromPC to unit

3 TxD Data line from unito PC

4 N.C.

5 GND GND

6 N.C.

7 RTS Reception_ of thaunit, _signal direction fromunitto PC
(only required for activédardwarehandshake)

8 crs Reception_ of the P,G_ignal direction from P® unit
(onlyrequired foractiveHardwarehandshake)

9 N.C.

The interface can be operated using the following parameters
Baudrate: 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 62500, 115200
Parity: O = Odd =inevenparity

E = Even = even parity

N = None o parity bit

Number of data bits 7o0r8

Number of stop bits lor2

Handshake: H = Hardware
S = Software

N = Nonerfo handshake)
The defined character for XONOx 11and forXOFFHt isO x 13.

Interface parameters in delivery state @600baud, no parity, 8 data bits, 1stop bit, echoon. The status word can be
read with the commandcSTBer <*STB?>The following functions are assigned to the bits

Bit

D15 Parityerror

D14 Overrun error

D13 Framingerror

D12 Timeouterror

D11 Echoon

D10 used internallycan bel or 0

D9 Hardware handshakéRTS/CTS)
D8 Software handshake (XON/XOFF)
D7 Parity enable

D6 Paritymode(1 = odd, O = even)

D5 Stopbit (1 = 2stop bits; 0 = Istop bit)
D4 Dataformat (1 = &it; 0 = 7hit)

D3 used internallycan bel or O

D2 A Tabe

D1 A Table

DO A Tabe
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RS485 Interface (OPTION)

Tale: Error messages

D02 | D1 | DO | Eror

Syntax
Command
Range
Unit
Hardware
Read

P PP OOO
P O ORFr Pk O
O rr OPrFr O

If echo is on, the interface confirms each incoming character by sending the same character back to the sender. The
interface parameters can be adjusted via software and the comnvaréCx>These settings can be saved with the
command<SS>

12.1 INTERFAJRECONIGURATION

In case, the user has forgotten the active setup, there are two ways of reconfiguring the interface:

1 sending the commané:P Cx¥rom one of the other interfaces
1 using the display to configure the interfage Interface Parameters

13 RS483NTERFAQEPTION)

Device 1 Device 2
[ i ) o o e o, S ] ] 1 e i (] ] ] ] o 1
' B/A-/D- ! ' !
1 @ —_—_—m e i HE—
1 ! [ I
I ! [ I
\O@OWE OGO @ ;
1
1 1
\NeOE®/ | @@e@ .
] | . .- .
I R — 'ttt =1 1 ........
, A/A+/D+ ! ;
________________ | U U u U |
PC
The interface works with the following parameters
Baudrate: 1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 62500, 115200

Parity: O = Odd uneven parity
E = Even even parity
N = None #0 paritybit

Number of databits: 7o0r8
Number of stopbits: lor2
Timeout: 0-100 ms

A timeout isthe time between receipt and sending of a message. The connected device is selected by entering the
O2YYl YR IyR LJX I OAy3 (GKS ydzYWwkeNdsidghhe ivéids ! [REeAA oDSnurhbgrRheW | Q
following command will be executed by etinnected devicege. g. #1,ID; #22,GTR, #ALL,5TL

Example:
#1,1D

#22,GTR
#ALL,GTL
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RS485 Interface (OPTION)

The status word can be read with the command T Bar <*STB?>The following functions are assigned to the bits

Bit

D15 Parityerror

D14 Overrun error

D13 Framingerror

D12 Timeouterror

D11 n/a

D10 n/a

D9 n/a

D8 n/a

D7 Parity enable

D6 Paritymode (1 = odd, O = even)
D5 Stopbit (1 = 2 Stopbits; 0 = 1 Stopit)
D4 Dataformat (1 = &it; 0 = 7bit)
D3 n/a

D2 A Tabe

D1 A Tabe

DO A Tabe

Tabk: Error messages

. o2 [ D1 | D0 | Eror |

0 0 1 Syntax

0 1 0 Command
0 1 1 Range

1 0 0 Unit

1 0 1 Hardware
1 1 0 Read

Interface parameters are configured via software using the comm@aRdCX>The settings can bsavel with the
command<SS>

13.1 INTERFAdQRECONFIGURATION

In case, the user has forgotten the active setup, there are two ways of reconfiguring the interface:

1 sending the commang P Cx¥rom one of the other interfaces
9 using the display to configure the interfagée Interface Parameters
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Ext. Control: Alnterface

14 EXTCONTROL: Al INTERFACE

The device can be controlled via control signals and by using the analog/digital.In/Out

14.1 PN ASSIGNMENAI INTERFACE

(NoBD25)| Dir | Name | Fucton _______________

1 analog out
2 analog out
3 analog out
4 analog out
5 -nc-

6 digital in

7 digital out
8 analog out
9 gnd

10 digital out
11 gnd

12 -nc-

13 REF10

14 analog in
15 analog in
16 analog in
17 analog in
18 analog in
19 digital in
20 digital in
21 analog out
22 pwr

23 gnd

24 digital out
25 gnd

26 -nc-

All digital outputs are OC outputs with jull-up resistance after 5 V. Allnalog inputs and outputs can be operated

in0-5 V or n 0-10 Vmode.

Umon

Ile‘I

Pmon
OVRhon
SoftInterlock
CcVv
Uistmon
GND
Standby
GND

10 WVt
Uset

Iset

In 2
OVRet

In 4

Ext. Control
Standby
|istm0n
+5V
GND
Error
GND

BD25 Connector

Monitor set pointU

Monitor se point|

Monitor actual valueP?

Monitor actual valueOVP

Interlock function (Cautiorinterlock does not correspond to the machinery directives)
SgnaB o/ 2y &l ddex2ft (i 3Sa Y

Monitor output voltage

Sgnak standby

Output 10 V reference voltage
Set pointU
Set pointl

et point OVP

Activates analog control
Activates sandby

Monitor output current
Output 5 Vsupply voltage
Signals shut down bQVP

Interlock
- close device on
- open device off

| 10V-REF
Lov-REF

@@@@@@@0@@@@@/

) 6 9 47 (9 19 @) &) @ @ @ ®
d

Vsat Iset VP TV
’—> -
- T GND
Extern Gontrol Standby
- close Al on - close device off

- open Al off

ET System electronic GmbH
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Ext. Control: Al Interface

14.2 ANALOANPUT

Set points are adjusted as dc voltage5(® or 610 V) on the analog input3he voltage rangean be chosen in the
configuration menuTo save all changes after changing the voltage range, the unit must be restarted.

14.2.1set PointU (Use)

Set point output voltage The set point refers to the rated voltage of the unit

Example:
LAB/HP at 600 V output voltage, Al is adjusted to 10 V, desired output voltage = 100 V.

Uset =10V 100V =600V = 1,667 V
14.2.2et Point| (Ise)

Set point output currentThe set point refers to the rated voltage of the unit.

Example:

LAB/HP at 100 A output voltage, Al is adjusted to 10 V, desired output current = 2 A.
lsee =10V 2 A+ 100 A =0.200 V
14.2.3set PointOVP (WvH

The output is deactivated immediately if the output voltage exceeds the adjusted value. This error is indicated on the
display with the wod o 9 NNIB hedt this error, standby mode must be activat@djustment rangds 0 Vup to the
maximum rated voltage of the deviee20%.

Example:

LAB/HP with 600 V output voltage, Al is adjusted to 10 V, desired OVP voltage = 650 V.
Adjustment range: 600 V + 20% =720 V
Uset =10V <650 V = 720 V = 9.028 V

14.3 ANALOGOUTPUT

On the analog outputs, present measurement values are displayed as dc voltage values (regardless of the actual
operation mode). Therefore the Al interface canus®d for monitor purposedMaximum voltage i® V/ 10 V.

14.3.1monitor Set Point U (Unon)

Presentset pointof the output voltage. Measuraent value refers to the rated voltage of the device.

Example:

LAB/HP at 600 V output voltage, Al is adjusted to 10 V, voltage at output Upmen =2 V.
Present set point: Uset =2V <600V +10V =120 V

14.3.2Mmonitor Set Point| (Imon)

Presentset pointof the output current. Measurement value refers to the rated current of the device.

Example:

LAB/HP at 100 A output current, Al adjusted to 10 V, voltage at output Imon =2 V.
Present set point: ls¢=2V 100V +10V =20 A

14.3.3Monitor Actual ValueP (Fvon)

Present set point for output powett is @lculated by the controller from measurement values of output voltage and
output current. Measure value refers to the rated power of the device.
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Ext. Control: Al Interface

Example:

LAB/HP at 15 kW rated power, Al adjusted to 10 V, voltage at output Ppon =5 V.
Present output power Py =5V « 15 kW + 10 V = 7.5 kW
14.3.4AnalogOutput OVP (Yvemoy

Present set point for over voltageqiection. Measurement value refers to the rated voltage of the devic&®%.

Example:
LAB/HP at 600 V output voltage, Al adjusted to 10 V, voltage at output Unon = 2 V. Signal refers to 600 V + 20% = 720 V.

Present set point: Ugyp =2V 720V + 10V = 144V
14.3.5Monitor Output Voltage(Usstmon)

Presentmeasure valugoint value for output voltageMeasurement value refers to the ratesbltage of the device

Example:

LAB/HP at 600 V output voltage, Al adjusted to 10 V, voltage at output Uistmon = 6 V.
Present output voltage U, =6 V<600V + 10V =360 V
14.3.6Monitor Output Current(listmon)

Present measure value for outpatirrent. Measurement value refers to the rated current of the device.

Example:
LAB/HP at 100 A output current, Al adjusted to 10 V, voltage at output lismen = 4 V.
Present output current lo =4V -100 A+ 10V =40 A

14.4DIGITA INPUT

The digital inputgan be used to adjust the operation mode for the analog control. Inputs are low active.

14.4.1Activation (Ext. Control)

The inputh 9 E (i ® car2bé iuded tb Yhose the operation motWThe Al interface is activated by an applied
voltage of+ 5 Vup to + 10 V.Front panel operation is deactivate@peration mode is marked aAl4bn the display.
The digital interface takes priority over the Al interfa@&e settings from Al interface have no effect if the device is
toggled tolRemotéd ®

14 .4 .2softInterlock

The Interlock deactivates the unit immediatelif, the connection betveen interlock input (Pir6) and GNDis
interruped. In this case, theutput of the unit cannot be activated, neither by interface nor by front panthe
difference between Sofinterlock and Interlock is that a Sdfiterlock does not correspond to the machinery
directives. If the Sofinterlock is triggered, the unit switches into IntecieMode.

14.4.3Blocking(Standby)

An appli@ voltage of + 5 V up to + 10a¢tivatesthe standby mode
The output signal is enabled, if the inpgiiftandby#s toggled inactive
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Ext. Control: Al Interface

14.5DIGITAIOUTPUT

On the digital outputs, actual device adjustments drgplayed (irrespective of the actual operation mode). Therefore
the Al interface may be used for monitoring functions also. Gauges are consistent with a negativ® lo@et = log.
0; R=Reset=log. 1

A set output has a voltage level 006 V.A reset output has a voltage level »f12 V.

14.5. lBIocking(Standby)
The blocking of the output is set, if thait is in standby mode

14.6 CONSTVOLTAGEODE(CV)

Constantvoltage mode is set, when theit is in constant voltage mode.

14.7 ERROR

An error is set, ifite unit has been shut down by OVP. To reset this error, the standby mode must be activated
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Parallel Operation

15 PARALLEL OPERATION -

If higher output currents are required it is possible to have the power supp| LAB/SMP
operate in a parallel operatiorfzor this you must connect all plus and mint
output together. Take care for connecting square of cables. ’: p_—
LAB/SMP

15.1 AUTGLOADSHAREPARALLEOPERATION

For precise control in parallel operation, the analog connection is configy
as in the example below:

BD25 Connector

Master:
@ @ @ @ @ @ @ e @ . @ @ @ chtsa:re and Current Setting over
‘ @ . @ . ‘ ‘ @ @ @ . @ front panle or digital Interface

U

LAB/SMP

Ground connection

[fihm

voltage monitor master to slave over a resitor divider to set
voltage of slave lower then master (slave work in CC-Mode)

current monitor master to slave

BD25 Connector

@ @ @ @ @ @ @ ‘ @ . @ @ @/ gfr\rlgl;rrent and voltage like Master
[ ® 0006 @ e e

I

activate Al and OVP

e ? set to maximum
BD25 Connector
2 Slave-2:
@ @ @ @ @ @ @ @ @ @ @ S:r\r/12 current and voltage like Master
PBEOO®O®E @ e
oonor || | |
' activate Al and OVP
’I— set to maximum

BD25 Connector
Slave-X:

\@@@@@@@0@0@@@/ Same curent and votage ke Master
@ . @ . ’ ‘ @ @ @ ‘ @ Maxium Slave devices are 7
L

activate Al and OVP
set to maximum

Thetop power supply is used here as a master, the others are regarded as slaves.

The valuedor current and voltage are set on the master device via the front panel or digital intelfaeeOVP is set
by Master.

The output currentdu is calculated as flows

lout = (N+1) XMaster
nis the number of slave devices andsleris set current at the master device.

For reasons of stability, no more than 8 devices should be connected in parallel.

ET System electronic GmbH 33



Ext. Control: Ethernet (LAN) (OPTION)

16 EXTCONTRQLETHERNET (LAMPTION)

Tocommunicate with the LAB/SMPJEa network, it is necessary to assign an IP address to the device first. In delivery
status, the device automatically draws an IP from the network. In its practical operation, this behavior is unfavorable,
because after eachctivation the device has a new IP address. Therefore, to each device an individual, permanent IP
address should be assigned.

The status word can be read with the comman@ T Ber <*STB?>Only bits from DO up to D2 are in use. All other
bits can be 1 0@.

Table: Error messages

02 | D1 | Do | Emor____|

0 0 1 Syntax
0 1 0 Command
0 1 1 Range

1 0 0 Unit

1 0 1 Hardware
1 1 0 Read

16.1 DETERMINATING THRUSING THE DEVICE INSTALLERNBNRONIX

With the program Deviceinstaller, Lantronix offers a program to easily detect a device within the network. After
executing the program and clicking the buttéiearch all XPORTS within the network are displayed. The current
assigned (dynamical) IP willalse displayed. This IP can be entered in the address line of a browser.

LT @2dz ¢lyd G2 &aSaiG F adGrdiAad Lt ! RNBaa dzasS a! aariay Ltéo
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