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elneos’ six
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With its innovations, the new elneos six electronic device systemonce again sets the bar for the
entire industry.

As the successor to theelneossix series, all components of the elneos six have been newly
developed andimproved in many details. In addition, new device groups such as DC high-current
power supplies and AC sources have significantly expandedthe device system.

This range makesit possible for the newseriesto be usedfor the first timein new industriessuchas
batteryresearch and electromobility.

The 8 device groups of elneos®include:

- Precisioncontrol devices linear (various options)

- Power Arbitrary Generators linear (various options)
- NEC CLASS 2 100VA Stromversorgungen

- Digital multimeterupto 125 A

- Power meters 1 and 3 phases

- Function generators up to 40 MHz

- Fast signal arbitrary generators

- AC sources (electronic) 1-phase up to 400 Hz

- AC sources (electromechanical) 1-and 3-phase
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Manufacturer

Erfi Ernst Fischer GmbH+Co. KG
Alte Poststr. 8

D-72250 Freudenstadt, Germany
Phone:+49(0) 7441 /91440
Fax:+49(0) 7441 /9144-477
erfi@erfi.de - www.erfi.de

1 Device information of the built-in components

Serial number: ERFI210000001
Firmware-Version:v3.7.1
Web-Version:v0.81

Operating System Version: v8.71

Gerateliste:

EL6. D DC power supply 130,000V | 1,000A (NEC CLASS2)
EL6. D DC power supply 2 30,000V | 2,000A (NEC CLASS2)
EL6. M Meter 1

EL6. G Generator/Generator 1

EL6. L Logger

This mark guarantees that the device complies with the requirements of the EU
(European Union)in terms of safety regulations
and electromagnetic compatibility.

2 Foreword

Talk to elneos six! Withthe Hey erfi voice pack, elneos six elneos six talks to you via the
integrated microphone and speaker.

Arestforyoureyes! The newhaptic 8-inchdisplayallows a clear, free and simultaneous
arrangementofthe devicesinfull-screen, field,2/3-screen and quattro-screenlayouts.

Expand your flexibility! The ten new pairs of laboratory s ockets expand your flexibility for
even more device functions in the control center.

Steeringwithout touching! The new Air Wheel is more than just capacitive. The non-contact
operationenables 3D gestures such as wiping and circlingfinger movements and noticeable
feedbackthroughvibration. The Air Wheel is therefore very comfortable and hygienically
clean.
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The visionary ca pacitive technology together with the device combinationandthe
modularity of elneos six are outstanding in measurement technology.

2.1 Warnings

-The elneos devices correspond to the state oftheartandare reliable.
Nevertheless, theypose dangers.
Therefore, everyperson entrusted with the installation, commissioning, operation,

maintenance andrepair ofthese devices must have readand understood the operating
instructions.

-The devicescomplywithVDE 0411 andareintendedfor operation inlaboratories, test
facilitiesand otherrooms located inthe
Pollution level 2 are classified according to VDE 0110.
The devices must be protected against condensation and in the cold state must be adapted
to the room temperature before connection to the supplyvoltage

to match the supplyvoltage.

- Unauthorized modifications and modifications to the devices as well as operation outside
the 19-inchracks or outside the portablesare strictly prohibited for safety reasons.
The manufactureris notliable fordamage caused byimproper use
have notbeenusedasintended orcaused byimproper operation.
Repairs mayonlybe carried out byelectrically qualified persons. Significant
Improperrepairs canpose significantrisks to the user.

-If special regulations and ruleshave to be observed forthe operation of the devices, the
useris obligedto comply with them.

The devices comply with protection class| and mayonlybe operated witha properly
installed protective conductor.

-In orderto ensure trouble-free operation, the tolerance of the operating voltage of
230 VAC +/-10 %.
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2.2 Safety

2.3 Warnings and hazard classes

In this user manualyou will find wamingsto alertyou to possible dangers and risks. Warnings in this
User's Guide are marked withwarningicons and signal words.

The signal word describesthe source of the danger. The text of the warning contains instructions
to avoid the danger and describes the consequences of non-observance of the warning.

Dependingon the severity of a dangerous situation, the warnings are divided into four hazard
classes.

Danger alerts you to an imminent dangerous situation that occurs
when

if itisnot avoided, it inevitably leads to serious or fatal injuries.

Warning

WARNING alerts you to a dangerous situation that, if not avoided, may resultin
serious or fatal injury or property damage.

Caution

CAUTION alerts you to a dangerous situation that, if not avoided, can
potentially lead to injury or property damage.

NOTE alerts you to adangerous situation that, if not avoided, can leadto property damage.

In addition to the notesandwarningsin thisuser guide, you must ensure that all

Observe the applicable regulations, standards and safety regulations atthe place of use of the
product.

2.4 2.2 Dangersymbol

This user guide uses the followingicons:
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This is the general warningicon.It indicates therisk ofinjury and property damage.
Follow all instructions related to this warningicon instructions to preventfatal
accidents, injuriesand property damage.

L

This symbol warns of dangerous electrical voltage. Ifthisiconappears ina warning,
thereis a risk of electricshock.
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3 Note: Returns / Packaging regulations!

MUST BE STRICTLY FOLLOWED

Before returningan elneos six device, the scope of the return must beagreed withthe
company erfi. It may be sufficient to returnonly the front panel (control center) or individual
plug-in cards so that the powercassette can remain withthe customer.

When returning the complete device, the front panel must in any case be mechanically
separated from the cassette and these parts must be transported separately from each

other.

3.1 Instructions for packaging:

Itis ideal to pack the device directly infoam.

If this is not possible, the front paneland the powercassette must be securely packedso that
they are not damaged during transport. For this purpose, soft foam and bubble wrap must be
used. In any case, thefront panelmustbe packedand padded separately from the power
cassette. The modules must notslip. When positioning in a cardboard box, care must be
taken to ensurethatthe front panel is not exposed to shocks or hard objects. The front panel

is made of tempered glass, but can be destroyed by blows.

The company erfi assumes no liability for transportdamage of any kind.

3.2 Waste disposal:

R —
5
—
Electrical and electronic equipmentmustnot be disposed of with residual waste. They can be
handed in free of charge at thelocal collection point, e.B. collection point.
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4 Description of the front panel

4.1 Front panel

3
'5 .___.' Ix__d_ &

i

Figure 4-1 Full-screen mode with 8-inch multi-touch display and air wheel with tactile feedback.

Legend

Point 1 8" display, 8-inch multi-touch display with ceramic print
Point 23D wheel, 3D gestures for Airwheel with tactile feedback
Point 30K Button, Capacitive push button to confirm the command prompt
Point 40n/0Off button, Capacitive on/off button for switching the control center
Item 5Menu call, capacitive button for calling submenus and device groups
Point 6Connection range, BNC socketoutputs for function generators
Point 7Si sockets Agilering lighting for increased safety

Other device featuresare:

- Four split screens for variable display

- Display of the service life measurementvia connection panel

- Device expansion capacity to accommodate up to 4 power supplies
- Voice control withbuilt-in intelligence

Tactile feedback. Both the capacitive wheel and the entire touch surface give the user real feedback
ontheir actions. This optional additionfurther helpsto significantlyincrease ease of use andsafety

(see figure above)
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4.2 Splitsceens and color coding
The size of the 8" multi-touch display allows simultaneous operation of all devices indifferent display

sizes.
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Func.Generator 2 S Meter15S | DC Netzteil 15 |

Figure 4-2 elneos six in full screen mode (e.B. Function generator)

Foursplit screens are available, which are activated via the selection bar below (yellow frame):

- Fullscreen (1),
-2/3 screen(2),
- halfscreen (3)and
- Quattro screen (4).

Func.Generator 15
TRAGER MODULATION

PMW average

315

Figure 4-3 Split Screen Selection Bar

In the full-screen, fieldand quatroscreens,allactive devicesin thelower partofthe display are
displayedinreducedsize inthe bleedimage below (yellowframe) You can scroll horizontally and

select by swiping.
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Figure 4-4 Scroll Bar with Active Devices

Onlyin the display mode 2/3 screen are the other active devicesincluding a data display display
displayed. This multi-device operating mode offers the user maximum ease of use and anup-to-date
device overview at all times. Inthe picture below you can see DC power supply 2S,3Sand 4S with
voltage and current value.

Func.Generator15
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Eindringtiefe
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Istwerte Sollwerte Istwerte Sollwerte Istwerte Sollwerte
0.000V 19.227 V 0.000V 6.000 V 0.000V 6.000 V
0.000 A 1.000 A 0.000 A 0.000 A 0.000 A 0.000 A

Figure 4-5 Scroll Bar with Active Devicesin 2/3 Screen View

These devices could now be pulled intothe main areaand operated if necessary. Both devicesthen
swap their place on the display. Hold a fingeron the desired device in the runninglist. The area now
touched is slightly grayed out andin this state the object can be moved. Drag the object to the main
area ofthe display and remove the finger after placement.

Where previously the DC power supply 4S section sat, the function generator has now beenplacedas
shown in the following picture.
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Figure 4-6 Running strip after changing power supply with function generator
Inthe selection bar atthe top of the image you can seethe activated 2/3 screenicon. Inthefield
view, only the device namesarelisted in the scroll bar.
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Figure 4-7 elneos six field mode with functiongenerator 1 Sand DC power supply 2 S
In this example, the main areais shared by the function generator and a DC power supply. Other
devices areshown by namein the scroll bar.
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Figure 4-8 elneos six in Quattroscreen mode
With the set Quattroscreen mode, symbolin selection bar with arrow marking, the four devices

function generator, DC power supply 2,3 and 4 cannow be seen inthe main area.

4.3 Dynamic screen layout and connection panel

The display of 4 devices simultaneously by the Quattro screen and the measured value display of
other devicesin theconnection field is dynamic. Thus, up to 8 devices can be visualized

simultaneously.

Faribflsan f0vipvitor |
SO AT fAMER

.« 30.00 ¥pp
[
"]"LI-I.I-.r:Hf 100ps & .. 0.000V

| Digitolmuitimeter Z
| B e e A,
1000 e L0000 e
1000 e . SO00s

Figure 4-9 elneos six dynamic screen layout with menu panel open
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Once the menu box appears, allscreens of the device are automatically zoomed together. It is crucial
that all information is still readable and nothingis hidden.

In all device screens, thevalues can be changedand inthe connection fieldallmeasuredvaluesare
displayedliveand parallelto the devicedirectly at the inputs or outputs.

The screen content can also be switched on and off by remote control command.

4.4 Menu bar

In this menu, somesettings can be made for the communication, the look & feel,i.e.the appearance
and the function modes of the device.

4.4.1 Network Interface

Nehworks B intivfoces

(G rMET BEAE Y]

Figure 4-10 Networks & Interfaces - DHCP MENU Panel

The communication interfaces are set to DHCP. Aclick on "Static IP" opens the mask for entering IP
address,netmask and broadcast.

Yy
Metworks B mterfeoes

e ] TRE TR 01,501

Famy TVEET & G
Tl gy 1T HE
U NSy B

Figure 4-11 Networks & Interfaces - Static IP MENU Panel
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A static IP addressissimply anaddress thatdoes not change.Once your deviceis assigned a staticIP
address,thatnumber usually remains the same until the device is decommissioned or your network
architecture changes.

If a USB stickis inserted, adata export isnow possible. The name with the memory information is
displayedon the display. It is then possible to copy internal datato this stick.

4.4.2 Web

The menu item "WEB" opens the Internetbrowser directly.

4.4.3 Display Settings

Display Settangs

Figure 4-12 Display Settings MENU Box

Here you can adjust brightness, language, screensaver and haptic feedback of the display.Press the
appropriate buttons for the desired selection.

4.4.4 Soundsand volume

Figure 4-13 MENU panel ,,Tones & Volume*
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In this menu item the possible acoustic signals can beset. Slider in the left position does not mean a
signal, slider in theright position means maximum value of the respective signal.

4.4.5 Other settings

o 0 (RN
- . | -

Further fettings

IO Gargrurs
L on

B rouc i
e
Wharel dyraerag s 3

s Thewshatd 1 ¥

L3

[ ow
Figure 4-14 MENU panel ,,Further Settings“

Here the 3D gestures, the Airwheel and the start options can be activated or deactivated. The jump
distancecan besetin the point "Wheel dynamics". With setting 3 e.B.,the numerical value to be set
changes by 3 in the window during a step on theairwheel.

4.4.6 Menu Devices Information

Deruvica Imf orrmsalaom

Do Dt

L [ O Paeer Taapply | B SGE W J 5

[LE O B Pywers Lagply J PRS00 2 DO A&
[LE M BSLTEN §

TLE G COMERETON 1

[LE L LOLLEW

Figure 4-15 Device Information MENU Field

The Device Information tab (readable only) containstheserial number and software version, as well
as a list ofinstalled or available devices in the EL6.
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4.4.7 Operating instructions

User Manual tab. The selection of thistab leads directly to the view of the user manual-stored as a
PDF document in the device. To exit the view, simply click the Menu button.
You can navigate thedocumentasyou are usedto from PDF files.

4.4.8 Service

[ obr e S rrami

Figure 4-16 Service MENU Panel
Inthe "Service"tab, in addition to the manufacturer's contact information, you willalsofind a way to
be automaticallyreminded of the next upcoming service appointment.

4.4.9 Experten Modus

Figure 4-17 Expert Mode - Haptics MENU Panel
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Figure 4-19 Panel "Expert Mode - Lightning Strike"

4.4.10 User Profile

Figure -20 user profile panel4
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5 Connectionpanel

Eight connection sockets with RGB ringillumination. The RGB LEDs light up in red, blue or white,
depending on the function. The color coding of the sockets guides the user unerringly to the correct
connection. All safety laboratory sockets canbe used for control power supplies, power generators,
digital multimetersand powermeters. The laboratory sockets areflush into the

embedded in the glass surface.

The panel is pushed into thescreenby swiping from the right andthe rest of the screen content is
pushed together.
In this way, allconnections remainvisible and operable when the connection panelis displayed.

Figure 5-1 elneos six with the connection panel view open in the display

Legend:
- BNC Socket Function Generator (1)

- Connection sockets for integrateddevices (2)
- Description range of electrical connections (3)

Additional ringliners in the control center. Due to the additional two ring liners,an additionalslot is
no longer required. A much higher packing density is achieved, such as.B.:

- Double power supply indl. digital multimeter inthe controlcenter or
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- 4x power supply0-30V/2.
Ring socket lighting system - user guidance

1. Output active / not active: Ifthe function is inactive, theillumination of the ring liner will be
hidden. When the outputisactive, therings appear in the correct color for the correct connection of
the device to be tested.

2. the ringliners flash white for a short timein the voltage-free passage.

3. Very high connection security with serial and parallel connectiondue to integrated color control of
the RGB LED ringliners. Serial (purple), parallel (light blue).

Flashing function for ring liner illumination
When the power supply goesinto power control! Safety! Color change in flashing mode: switches
between whiteand the normal colors! 1 x white, 1 x blue/red, every second

For DMM/P measuringinstruments:

Whenever you change the function! z.B. change from voltage to currentmeasurement: In the first
few seconds, the sockets can flash inthe color to which the cablesare to be connected!

After that, the sockets go into continuous light! This signalsto the userwhereto connect!
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6 General operation

DC-Prazisionssteuerungsaktuatoren

Power Supply 2 S
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Figure 6-1 elneos six Standard View with Live Graphics

Editable ramp function on the 8" display
Direct convenientinputofthe ramp parameters on thelarge 8" display.
Input of:

1. Voltage ramps with currentlimitation

2. Current ramps with voltage limitation

Constant voltage and constant current source
Automatic change of operating modes CVand CC-elneossix serves both as avoltage sourceandasa
power source. Thisallows both voltage and current rampsto be generated.

Reading of all device states
All device states can be read outvia thereadoutfunction. The states are displayed directly in the
highlink Power control software. This query optioncanalso be very useful in the field of test systems.

Preset function (output OFF/ON)

Function to turn off or turn on the output. Ifthe output is disabled, the maximum current can be
changed.

After switching on the output, the new maximum currentvalue is active - the circuit no longer needs
to be manually disconnected from the power supply.
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Einstellgenauigkeit Measurementaccuracy
16 Bit D/A-Wandler (1mV, 1mA); 24-Bit-A/D-Wandler (ImV, 1mA);
Spannungsbereiche Strombereiche
0-30 V(depending on model); 0-3 A (depending on model);
Temperaturkoeffizient Regelabweichung 1
Voltage: 0.002%/K Voltage: 300uV/A,
Current: 0.008%/K; Current: 150 pA/V (with load change 0-100 %);
Restwelligkeit Regelabweichung 2
Voltage: 100 uVrms Voltage and current: <0.01% (with load change
Current: 200 pAeff; 10%);
Integrated square wave generator Stepped pilot control
upto 1 kHz atresistiveload; New software-controlled winding switching with
minimal heat generation;
Einschwingzeit
12 us Laststufe 0-100%;

7 Edit values and input options

OvL

6.000 V RN I
0.634 A MR .. 2.000A

35.504 W g

Figure 7-1 elneos six Standard View with Live Graphics
The values can bechanged either withthe slider (1) or by entering the desired value (2) via the
keyboard (3).
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Figure 7-2 elneos six Standard View with Live Graphics

Convenient access: Even on the smallest screen, the 8" display allows you to enter values viathe
keyboard (3) or wheel/encoder.

8 Change Primary Area

To gain activeaccess to adevice, it must be in the primary area. To move devices from the secondary
area to the primary area, there are 2 ways.

. Tap onthe kap. "Menu" area to display the available device groups.

. A strip appearson the display with the symbols of the available devices.

. Tap the desireddevice and it will appearinthe primary area.

. Device that previously in the prim. range, is automatically moved to the secondary
area.

A swipe gesture can be used to move the devices thatarevisible in thesecondary areato the
peripheralarea.

Please proceed asfollows:

e Placetheindexfingeronthe desired device in thesecondary area.

e (The finger should ratherbe positioned in the middle of the frame of the secondary area).

e Dragyourfinger verticallyup to the primary area.

e Nowtherequested device isin the primary area for active treatment.

e The device that was previously in the primary areais now automatically moved to the
secondary area.
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211223

Gesture functions and new haptic functions

You have the choice between device operation using a ground wheel with haptic feedback or
anairwheel.

The latter can also be switched off, but offers possibilities that were previously unthinkable
in device control. Previous gestures are extended withthe new 3D gestures of the Airwheel.
This makes the interface much moreintuitive to use, evenwithout touch. You will receive
haptic feedback during operation through the ground-out wheel. This gives a hapticfeedback
in the form of small pulses during rotationand thus confirms the input.

3D gestures of the Airwheel

1. Rotate with your finger for quick value adjustment.

2. Swipe from left to right in front of the display/wheel

to spread the counts and slide effecton the device bar.

3. Swipe from right to left in front of the display / wheel
toreduce the countsand the sliding effect on the device bar.

4. Swipe from bottom to top to scroll through

Tables (ramps and readings).

5. Number selectionby horizontal swiping of the hand aswell as
Number change by swiping withvertical hand movement.

6. Move towards the glass front to confirm the entry.

7. Holding the movement for 5 sec. causes the display tolock and
Unlocking by second approachwith 5 sec. durationofthe stay.

Smart Scroll and Device Positioning

The Smart Scroll allows a slide effect on any screendisplay in the device bar through the 1-
finger swipe function.

The device positions can be moved back and forth at the edge of the screen and connected
to the position on thescreen.
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Figure 8-1 elneos six standard view with live graphics and device selection
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9 Connection of sockets with RGB ring lighting.

Eight connection sockets with RGB ring illumination

Dependingon the function, the RGB LEDs light up red, blue or white, the color coding of the sockets
leads the user to the correct connection. All safety laboratory sockets can be used for control power
supplies, current clamps, digital multimeters and power meters. The laboratory sockets are flush
with the glasssurface.

Additional ring liners in the control center

The use ofan additionalslotisno longer necessary due to thetwo additional ring binder paths. A
much higher packing density isachieved, such as.B.:

- Double power supply including digital multimeterin the control center or

- 4x power supply0-30V/2.

Ring socket lighting system - user guidance

1. Output active / not active: Ifthe function is inactive, theringliner lights up. Ifthe output is
activated, therings appearin the correct color for error-free connection of the DUT.

2. Inthe zero voltage transition, theringliners flash briefly white.

3. Very high connection security due to serialand parallel connection Integrated color control of the
RGB LED ring binders. Serial (purple), parallel (light blue).

Flashing function with ring liner illumination
When the power supply goesinto power control! Safety! Color change In flashing mode: Switches
between whiteand normalcolors!1 x white, 1 x blue/red, every second

For DMM / P knives:

Whenever you change the function! E.B. Change from voltage to current measurement: The sockets
in the flash light have the respective color to which the cables are to be connected! Afterwards
change the sockets to continuous light! This signals to the userwhereto connect!

10 Assignment of ports

The elneos control centeroffers a menu that shows the assignment of the respective devicesto the
respective output sockets. Thismenucan be displayed by a swipe gesture on the display.

1.Place theindex finger on the left edge of the display and dragthefinger horizontally to the center
of the display. The menuopensandis displayed on thedisplay.
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O

I Metried

()

11 Occupancy of sockets (1, 2)

Place yourindexfinger on theright edge of the adjacentbox (Item 3) of the menu and drag your
index finger to the left edge of the display. To make the menu disappear again, it must be
deactivated by a swipegesture.
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12 control unit for operating power,

When a power CONTROL unitis in the primary area, the following operations are possible:

13 Static operation

1 Instatic operation,the power control unit can be used as a constant currentsource or constant
voltage source

"W ISR
e Tk
Power Supply 2
LTANDARD ENERLY LIBNTS ARBITRARY GRAPH

aluey

24,010 V EEEE S2E000N
0.02ZTAEEEE 2000A

DL

0.204 W

| Power Supply 1 | (Function Generator 1 | [ Multimeter 1
daipinbireinc ksl Corvier: Fh,  Mot: 75, 0. DB SV
0000 Y 24,000 ¥ ol TR Littigen LT ] et

00017 A 7000 A et

Figure 13-1 Standard Static Operation Power Control Unit

2  Tapthe parameter you want to changein the primary pane under the Setting heading.

o]
15.000 V _
06364 ... 2000A nn nn

Figure 13-2 elneos six standard view with live graphics
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3 Avirtual keyboard control panel opens. It isnow possibleto setthe desired setpoint with the 3D
wheel or to enter it directly.

14 Output ON/OFF

As long as the frame of the surface "OUTON (1)" is white, the outputis active.Turn the output OFF.
In this mode, the desired nominal voltage and maximum current can firstbe set and laterthe output
can be activated by pressingthe "OUTON" area.

The advantage isthat the consumer no longerhasto be de-energized. As soon asthe output is
activated, thering socket lighting is also activated.

LIMET S AESUTAARY (e ]

ra 1
Fower % ¥ Function Generator T

el vialenid B - Carrion ™y, | Mot M,
0073 ! ow  TEE [ETET

0.000 A 1.0

Figure 14-1 elneos six output on/off

If the output state changes from the constantcurrent sourceto the constant voltage source during
operation or viceversa, thisissignaled by flashing the ringillumination of the respective connection.

If the power controlunitisin the voltage control, "CV"is displayed. As soon as the control card isin
the power control, the display changes to "CC".

"CV" - Constant voltage
"CC" - Constant current
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15 Ramp

Inramp mode, the powercontroller can drive through the currentand voltage ramps.
To do this, tap theRamp tab in the primary area.

=¥y

DC Netzteil 2 R

STANDARD ENERGIE GRENZEM AREITRAR GRAPH

om o N t® ) ¥ 0.00¢ 1.0
ooz Tippen Sie auf die Zeile, um einen neuen Schritt zu beginnen

003

€  Einmal » URampe € * ™ » < Seque ¥*

Start | Rampe

| | Arbitrér-Gen. 1 Multimeter 1
Figure 15-1 elneos six ramp operation

Ramp generator: With the 8" display, any sequences canbe entered directly without programming
effort - a decisive advantage for dailywork.

Alternatively, thesequences can alsobe transferred andstarted via the interface.

Choose between a voltagerampor a current ramp. The changeis done by tapping with the index
finger on VRamp /ARamp.

Tap a column to edit it.
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Power Supply 1 == (Seq1)

Static (L Ramp Start Value
0.00V

27 1000.0 | 2000.0| 2000.0 1500.0 2000.0
28 2000.0 [10000:0' 3000.0 10000.0 2000.0
29 10000.0 | 25000.0| 4000.0 10000.0 2000.0
30 25000.0 |100000.0| 10000.0 10000.0 20000.0

Multimeter 1 Function-Generator 2

1.8857 mV ot
Range: Auto 1200 mv AM

FILT MED DC 1.2500 wi 1.7500 w2

Figure 15-2 six ramp operation

e Segment Time: The ramp responsetime/cooldown isentered here.
e Segment Limit: Thisis where the maximumcurrent is entered.

e Uptotensequences can be created.

e Theycan be used with allpower ECUs.

e First, the sequence must be released globally by tapping "RUN".

e To editthe sequence with thedesired powerECU, the

e Pushbutton "Out".

e Thesequence isrepeatedas manytimesasit was entered.

e A continuous loop is possible by setting the counter to "Inf".

Power Supply 1 = (Seq1)

Static

e St Enii |

27 | 1000.0 | 2000.0| 2000.0 1500.0 2000.0
28 | 2000.0 3000.0 |10000.0/ 2000.0
29 |10000.0 | 25000.0| 4000.0 10000.0] 2000.0

¥ | 30  25000.0 [100000.0| 10000.0 | 10000.0 20000.0

Multimeter 1 Function-Generator 2

1.8857 mV 94 Jur
Range: Auto 1 200 mV AM

FILT MED DC 1.2500 i 1.7500 wh.

Figure 15-3 elneos six ramp operation
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16 Power Arbitrary Generator

Graphical Arbitrary Generator

A table allows you to enter all waveforms and parameters. The evaluation of the curves is carried out
by the visualization of the data logger withrecording function. Thanks to the powerful processor, two
power infinite generators can simultaneously generate, process and display different gradients.

Up to five measurement curves canbe visualized simultaneously. In parallel, values from other
devices canalso berecorded and displayed. With the graphical representation, the resultscanbe
documented quickly. The datalogger working in the background stores the datathatcanbe read out
later.

L [ e |
Gl R . |
[ % 0 P | e ] e |

Figure 16-1 elneos six Arbitrary Generator

Sequencer function
Up to 100 segments per sequence canbe entered or transmitted via interfaces and up to 10 different

sequencescan be processed.

Each sequencecanbe assignedto any power generator that processes the composite waveform.
The segments in a sequence have different AC parameters: waveforms (sine, rectangle, triangle),
period, and amplitude. In addition, DC parameters will be defined persegment.The sequencer
makes it possible tocascade waveforms with different frequencies and canthus besequenced and
mapped.

The dynamics of the new measuring card enable the reproduction of almostall signalforms.Vehicle
on-board voltage pulses, high-energy bursts, suddenvoltage drops and muchmore are quickly

reproduced. As a highly efficienttool,the sequencer isalso suitable for training andindustry.
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: 8
(s inf
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7
0 0.000: 10.000 0.0/ 0.500 « Seq
0 0.000: 10.000 0.0/ 0.500
04 0.000: 0.000 0.0 0.500
2 3 4 5 6

Figure 16-2 elneos six Signal Shape Selection

1 Selection of the power supply Tab Arbitrary
2 Number of different waveforms
3  The Type field can be used to select the desired waveform.
(DC Voltage /Sine /Rectangle / Triangle)
4 Inthisinputfield,the parameters for the desiredsignal form are entered. Virtual keypad 7
displaysany parametersin this column.By selecting theappropriate line, the valuecanbe
entered.
Input for the duration of each step.

Input current limit

0 N o U

The Power Arbitrary Generator can store up to 10different sequences. With the help of the
arrow keys the sequences can be changed.

9 Keypad forthe number of times thesequence should be executed.

This keypad can be usedto switch between the DC parameters and the arbitrary parameters.

211223




THREE elneos + EI‘H

10 The outputis released and "RUN"appearson the keypad. Thenthe sequence can be started.

When the "RUN" keypad is pressed again,any parameters are switched off and the DC

parameterremains where itstood during the passage of time.

(Example: Aramp from 0 to 10V is performedwith aduration of 2s. After one second, the

RUN button stopsthe sequence. Thereis then a voltage of 5V at the output).

Only by the keypad 10 (switching symbols) the outputis completely switched off.

11 The entire sequencecan be deleted usingthe Delete key.
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17 Data logger

Data logger with graphicalrecording function
The data logger with graphical curve display isincluded as standard with every control power supply,

power arbitrary generator, digital multimeter and powermeter andcan beused by all built-in
devices.

The data logger hasa storage volume for measurement data of up to 100,000 measuring points, i.e.
for example, 5 measurement curves with 20,000 measuring points can be stored.

It offers very short data intervals of 1/1000sec. Resolution and curves of the new power supplies can
be up to 1 kHz. Complex, hard-to-explain connections. The measurementdata can be retrieved
directly, stored on the USB stick and screenshots can be outputvia an interface.The dataisalso
stored via Highlink Power viaan interface

The zoom and pan function

The graphs can be movedand zoomed with the 2-finger gesture. The graphscanbe spreadin the X
and Ydirections as wellas diagonally. With onefinger, thegraphcan be moved to the left and right.
Due to the high resolution of the graphs (1 ms), measurement data are displayed quickly and without
spikes in curve form.

Inthe full-screen display, a graph is permanently displayed andin the Quattro screen graphical
representations of the graphs as well as the zoom functions are possible

Data Logger

SETTINGS VALUE TABLE
L

T i
-II.
|"|I ‘I
i
¥

AN

NEAR TRIGGER M RECORDIMG:

Function Generator 1 | [ Multimeter 1 | [ Power Supply 251 |

Figure 17-1 elneos six Data Logger

Graphical representation of the measured values
The stored measured valuesas well asall currentmeasuredvalues canbe quickly visualized in X and
Y graphics on the large 8" multi-touch display.
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With 2-finger gesture control, you can stretch graphics. Display up to 5 measurement curves of
different devicessimultaneously, e .B.:

Curve 1: Voltage of the power supply 1
Curve 2: Voltage of the power supply 2
Curve 3: Temperaturedigital multimeter 1
Curve 4: Temperaturedigitalmultimeter 2
Curve 5: Active power meter

Synchronous real-time measurement

The fully automaticand simultaneous acquisition of up to 4 measured variables by an integrated 5-
channel real-time measurement module enables the storage of up to 20,000 measured values each.
Recordings: one-time processing of a rampor against infinite Triggering: manual or by an external
trigger signal atthe digital input Lograte: 0.1sto 60 seconds adjustable

Time display:

- the available recording time

- the record time consumed

- the still available recording time

From channel 1 (CH1)to channel4 (CH4), the respective device andthe desired measurement can be
set.

Example:

CH1 M1[vDC] | Multimeter 1 ->DC voltage

CH2 P1[A] | Control unit 1 ->output current

CH3 [none]

CH4 [none]

Lograte: Input of the time at which intervals a measured value should be recorded.
Length:Points stands for samples, as measuring points. For eachsetsampling period,sucha pointis
recorded. Lengthstands for the buffer length, i.e. the number of samples inthe

buffer.

Linear:Recording startsonly once and ends with the time specified under Total. (Depends on
recordingrate and length)

Circular: The recording will restart assoonasthe "Total" time isreached.
Infinite loop.

Trigger: The data logger can bestarted by a signal atinput1 to 8.
It must be selected whetherthe recording should begin with a falling or a rising flank.

The recording of the measured valuesis started with the recording symbol at the top of the display.
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Measured values
To view the graphicalrepresentation of the data, switch to thesecond side of the data logger by
touchingthe "Graph" keypad.

At the top of the display, the set channelsthat have been recorded arelisted.
The measured valueaswellasthe resolution per division are givenin brackets.

A time barappears below the Chart window.

The "Setup" keypad takes you back to the settings of the datalogger.

Set up data loggers:

Sy (=]

2y Grph

CH1 ¥ P1[V] 2 Lograte ¥ 1.0s ~ Total: 00:05:00h
Used: 00:01:02 h

CH2 ¥ P1]A] 2 Length 300 points Left: D0:03:58h

M1 [ADC) = @ linear O circular

MNone b D Trigger

Power Supply T = Multimeter T
Reading CV B Setting RNG: 4 A LOG

4,998V 5,000V 0.00041 Aot
0.001 A 2,000 A

Figure 17-2 Setting up elneos six data loggers
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Data logger graphics:

Dotenlogger =m
EINSTELLLINCERN GRAPH

Mt sl
« DC Netzteil 1
Dy

10s

Enargia

12.34 Wh
EMIE
| | Arbitrér-Gen, 1 "DC Netzteil 1
Tr -r-_,i,v 1“;“ _ﬁv Sollswwrte
L10.000: ... 1.000ue 15000 ... 05.000%W
1.000vee _ SO0.00% 0.634 4 .. 2.0008

Figure 17-3 elneos six data logger graphic

Zoom in /out:

With the two-finger gesture, the representation of the time base can bechanged. On the onehand,
the entire curvelinearity can be displayedand, on the other hand, the distinctive parts of the signal
course can be viewed more closely.

In addition, the graphic can be moved to the left andright.

- Zoom in: Spreading the fingers
- Zoom out: contraction of fingers

The functions are displayed in the upper right cornerof the recording window

18 Digital Multimeter

53/4-digit precision digital multimeter

The digital multimeter enables the detectionof currents up to 40 Aand voltages up to 1000V.
Intelligentadditional functions such as capacitance measurement significantly expand the range of
application of the device.

An integrateddiodetest as well as temperature and frequency measurements and the graphical
representation ofthe currentand stored measured values make the multimeteran all-rounder.

By using new TRMS converter modules with significantly improved linearity and bandwidth, excellent
measurement accuracy with avery good Crest factor of 5 is achieved. The new 53/4-digitdigital
multimeter enables the acquisition of non-sinusoidal signals with unprecedented accuracy. Voltage
measurements withan accuracy of £0.08% and a resolution of 1 uV are the prerequisite for the
highest accuracy of the elneossix. Afast 24-bit converter guarantees excellentresolution.
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Figure 18-1 elneos six Digital multimeter

When the digital multimeter is displayedin the primary area, various settings can be made.

Digttalmultimeter 1 Mgt irmeter 1
EETRSEUR] CMIEGH  GAORGIN  GAARH 5T [MIRGE GRINZEW  GRARY

Bereich: Auto Bereich: Auto Bereich Auto Berech: Auto

M ot Sohnall Plasdrate gheell

Rac "I:-"'

Aitaitidr-Gein 1

Figure 18-2 elneos six Digital multimeter

Use the virtual keypad to enter which physicalvalue to measure.

- Voltage VDC /VAC

- Current ADC / AAC

- Resistance/Continuity testQ/Z
- Diode test /temperatureV/°C

- Capacity C

- Frequency / period durationf/T

Two measurement functionsare assignedto each of the virtual keypads. By tapping the selected
keypad again, the device switches to the second measurement function. For example, from VDC to

VAC.

If a measuringrangeis exceeded, the display of the digital multimeter shows "Overflow".
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When you are in auto-range mode, the digital multimeter automatically changes the measuring
range.

The assignment of the sockets can be indicated by a swipe gesture. (The chapter "Allocation of
sockets" describes how the information window canbe displayed).
The RGBringillumination of the safety laboratory sockets indicates which socket mustbe used for

the selected measurement.

Power sensor :[P]
Power can only be measuredin AC.

With the RESET button, all displayed values marked with a small 1 can be set to zero.

Multimeter 1

238.62 Vac
RANGE: 400V &
rest 1.43

Power Supply 1T (Seg 1) ==

Reading Setting
0.031V
0.000 A

Figure 18-3 elneos six Datalogger

Signal frequency:

Efficacy:

Apparent power:

No-load power:

Phase difference angle:

Efficiency =active power /apparent power
Crest factor Crest value/RMS value

211223

15.810V
1.000 A

[P o)
181.81 mAac

RANGE: 400 mA &
crest 2. 14

0.174WhH*

Function Generator 1
Carrier Ny Modulation

850.00 kh: OFF

5. 'DO Vp

Hz

w

VA

where

¢

cos ¢

e.g. U= 325V /Ueff=230V crest=1,414
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19 Function Generator

Funktionsgenerotor 1 gy

MODLLATION ZAHLER

..30.000 Vpp
[

Offsat

40000 kHZ W2 I w5z @8 ... 0.000V
Bl e

TRAGER ALS MODULAT ALIS .J-LI— e P .I'-'I_Ir
| | Fikt.-Generator 3 (Datenlogger | Multimeter 1

Figure 19-1 elneos six Function Generator

Two function generators with counters

The device contains two function generators anduses the working principle of direct digital
Synthesis (DDS) with the associated advantages of frequency-stable andlow-distortion signal
generation. The first function generator serves as a basicfunction generator and tracksits signals to
the outside.

The second function generator is used exclusively for modulation. Its signals are modulated according
to the selected modulation type with the signals of the first function generator.

Outstanding arethe maximum output frequency up to 40 MHz and the amplitude level with 30 Vss at
idle. In combination withan adjustable duty cycle of 0.1 to0 99.9%, elneos six isan all-rounder. elneos
six has numerous functions such as sweep, anexternal and aninternal trigger for defined starting
conditions, programmable single and multiple pulsesand much more, which make the function
generator anall-rounder.

A standard counter up to 150 MHz (optionalup to 1.5 GHz: order no.EL6. F1G) guarantees the
acquisition of fastsignals. All device states can be read outat any time.

Hint

The signal generation of the secondfunction generator is only used for modulationand is not guided
externally. EIneos six can accommodate additional function generators via additional bays, which
work simultaneouslyand independently of each otherand providea secondindependenthardware
signal. Thanksto the 2/2 screen display, you can operate anddisplay both double generators at the
same time.

Freely programmable modulationthrough 2 fully integrated functiongenerators

elneos sixoffers a special functionality interms of modulation. The carrier signals andthe useful
signals (modulationsignal) can be separated by the two functiongenerators and parameterized
completelyindependently of each other. The modulated signal is displayed on

Output and a separate second externalsource or asecond function generator is no longer necessary.
The benefits for education andindustry are therefore enormously high, becauseit is
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In this way, eachmodulation can berealized very quickly and without additional externalhardware.
The carrier signal and the useful signalcan be conveniently generatedin the device asrequired
become. The result of the modulation is immediately visible and the parameters of the signals can be
changed very quickly to achieve the desired result.

All parameters of the carrier signals and the usefulsignals (modulationsignal) such as waveforms
(sine, rectangle, triangle, etc.), amplitude, frequency, duty cycle are stored separately and modulated
at the output. The depth of the modulation sheetsisadjustable from 0 -100%. With the freely
programmable modulation, elneos six offers a productive tool for training andindustry with a direct
positive effectinuse.

19.1 Modulation

In addition to the previous frequency modulation (FM), amplitude modulation (AM) and pulse width
modulation (PWM), the new device now also masters the modulation types amplitude shift keying

(ASK), frequency shift keying (FSK) and pulse width shift keying (PSK).

All parameters of the carrier signals and the usefulsignals (modulationsignal) such as signal forms
(sine, rectangle, triangle, etc.), amplitude, frequency, duty cycle are stored separately and modulated
at the output. The modulationdepthcan besetfrom 0 -50%.

The device consists of two fully integrated function generators.

- Carrier (carrier signal)

Function Generator 1

Amplitude -
15.000Vp

Offset -

0,000V

1.0000kHz

Fower Supply T Power Supply 2 =
Reading Setting Reading Setting

0.049V 1.400V 0.004V 0.000V
0.000 A 2.000A 0.000A 0.000 A

Figure 19-1 Function Generator Modulation Carrier Signal
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19.2 Modulation (useful signal)

Function Generator 1

Comer  (Wodalation)  Counter

500.0000Hz

Power Supply 1 === Power Supply 2 mm

Reading setting Reading Setting

0.049V 1.400V 0.004V 0.000V
0.000 A 2000A 0.000A 0.000 A

Figure 19-2 Function Generator Modulation Useful Signal

Set the waveform: Tap the currently displayed waveform.Six keypads appear on the right edge of the
display. Now the desired signal form can be selected.
- Sine /rectangle / triangle / sawtooth / trapezoid.

Set the frequency: Tap the currently setfrequency. The keypad opens. Enter the desired frequency
and confirm with OK. In addition, the frequency can be changedwith the 3D wheel.

Amplitude modulation (AM) Signal

With the amplitude modulation, the amplitude of a AM\/—\/
high-frequency carrier is modulated depending on the

low-frequency wanted signal which is to be transferred. \A/\WA/\/\/W

FM
With the frequency modulation, the frequency of
a high-frequency carrier is modulated depending on iy, =sin(100x)

the low-frequency wanted signal.

il ”””ﬂ“‘!gi i Il \{jll\l‘J
H\“L‘!”‘ “Ar\\\‘}m\“‘, / ‘ | "
R QU I i il

vy, = sin(x,
Example of an amplitude modulation .
with a modulation depth of 50 %

M Carrier signal (high-frequency)

M Wanted signal (modulating)

B Modulated signal with a modulation depth of 100 %

B Modulated signal with a modulation depth of 50 % '\W W
Y I

i y; = sin(x) - sin(100-x) '

: Y, = Y5 - modulation depth
y &

W

Figure 19-3 Modulation Types
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19.3 Occupancy of BNC sockets

P
I’/ \"-
[ —__ 10
2
o ~
OC Netzteil 2
—
/ \
[ |
%, 1 '
4 A

Figure 19-4 elneos six Occupancy BNC Sockets (1)

OUT:Carrier: Adjustment of frequency, amplitude and offset . The output impedancecan
be switched to either 50Q or "HighZ" (high impedance).

Modulation: Adjustment of frequency, amplitude and modulation depth. Modulation type -
frequency or amplitude modulation. This signalis modulated to the carrier signal.

TTL: The TTL output is always connected parallel to the carrier output.
The TTL signal is processed at the set frequency.

External trigger:

With this function, the output of the functiongenerator canbe switched on or off from an extemnal
device.

If the external triggerisin the OFF position, this featureis disabled.

External trigger:
"TRIG": [ The output of the frequency generator is active when the setting on the trigger
input +5V DC (high-signal). At OV (low signal), the outputis inactive.
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"TRIG": |  The output ofthe frequency generator isactive when the setting on the trigger input
0V DC (low signal). At +5V (high signal) the outputis inactive.

Counter: The counter allows the display of the frequency and period duration of different
waveforms.

With an amplitude of lessthan 300mV, it is necessary to switch to DC. 50 % of the measured
amplitude must be adjusted during the level adjustment. This concerns signals with low ramp
steepness (e.B.sine /triangle).
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20 DC-precision-controlled power supplies

The control power supplies area comprehensive innovation with the highest demands on accuracy,
dynamics and quality. A powerful proprietary microprocessor system on the controlcard enables
autonomous operation, independent of the controlcenter's mainprocessing system.

On the STANDARD tab (1), the output voltage (2) and outputcurrent (3) are set using either the mini
keyboard or the slider(4.5).

. Powser Supply 1 S0 '. L i 2

8 ) 24.004 V M 24.000 V 3
0.000 AR 1.000A

7 0.000 W = 4

Function Generotorers Multimetor T i 5

Lo P e
LB Letiom
(] 1

Figure 20-1 elneossixsignal power supply STANDARD parameter

With the button (6) the outputcan beswitched. The actualload value for voltage and currentis then
displayedon the green display (7.8).

Power Supply 1
STANDARD —  EMERGY : ARBITRARY

Current Values SetValues ovl

24.004 VIR 24.000V (z 3,
0.000 ANNEEEE 10004 B

OCL
0.000 Wh*

Data Logger @ @
Carriar: A, Modus A, | 0.00023Voc o1 R cHs R

oM TRIG latian: BARGE &Y Auta
1 - RATE: SLOW

Figure 20-2 elneos six Signal power supply ENERGY parameter
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On the ENERGY (1) tab, the unitis changed from [W] to [Wh](3)and at the same time the effective
charging time over the entire period is displayed (2).

Power Supply 1 : '_.

STANDARD EMERGY BREITRARY GRAPH
Source € Valtage ¥ — WITHIN BEYOND BELOW

Digital Output:

0.000 v

Lower Limit 0.000 V

50 [agaly]
SOUND OFF -

Function Generatorera{ Multimeter 1 | [ Data Logger @
Carrier: ~y | Modu= S, | | .0.00015V0c L

AANGE; &V Auto
RATE: SLOW

Figure 20-3 elneos six Signal Power Supply LIMITS Parameters

The LIMITS tab (1) allows you to set a lower and upper limitvalue (4.5), when reached, an acoustic
signal (3) and the setting of a digital output (2) canbe output. Furthermore, itcanbe selected

whether a signal should be output when reaching, falling below or exceeding (6) these values.

Power Supply 1({5eq1) = )
STANDARD EMERGY

Function Generatorera{ Multimeter 1
Carrigr: /™,  Modu- -0.0000 7T Vor

oM TRIG lati RANCE: &V

RATE; SLOW

Figure 20-4 elneos six Signalnetzteil ARBITRARY Parameter

On anyindexcard(1), different waveforms (6) sine, sawtooth, rectangle and others, even with
different DC parameters,can be defined step by step (2) (5). Optionally, this can be a special voltage
form or a special currentcurve (4) that hasa certainduration and size.
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Power Supply 1
STANDARD EMERGY

OUTPUT OMN INRUSH CURRENT LOAD START -

Function Generatorerai Multimeter 1
Carrier: #, Modu- -0.00019Voc

ON  TRIG latiomn:
1.0000

50.0

RANGE: &V Rurto
RATE: SLOW

Figure 20-5 six Signal Power Supply GRAPH Parameter

Data Logger @ @ ¢

CH1

CHZ

F1[vi CH4 F1[v]

CH3 P[]

The LIMITS tab (1) allows the controlled (3) graphical recording of the output variables voltage and

current (2).

21 Signal arbitrary generator

This device represents the latest state of the artinthe field of arbitrary technology and at the same time
includes allthe functions of the function generator and the meter.

Any waveforms can be transferred to the internal memoryvia remote control. Signalforms recorded with
an oscilloscope can be transferred tothe highlink elneos software and, aftertransformation, directly to

the arbitrary generator.

Fiamb Bimigarrieralsy |

AN\

. 640.0000 kHz

.. 30.000 Vep
[

" 0.000V

Figure 21-1 elneos six Signal Arbitrary Generator
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Arbitrary functionality: Any two curve shapescan be transferred and selected andstored in the
device memory with4,096 sampling points each.

The desired signal form with a maximum of 4000 voltage values / period can be loaded into the
device. The frequency can be entered either manually on the display or by telecontrolcommand. Up
to 10 waveforms canbe stored inthe device's buffer.

Signal form 1 is storednon-volatilely, i.e. itis retained even whenthe deviceis switched off.

With the help of highlink elneos, signal forms can be loaded into the memory of the elneos device.

e Launch of highlink elneos

e Devices areautomatically scanned

e Selectdevice

e Callingthe Function Generator

e Create new chart/Open existing chart

e Theinputsignal formisdisplayed under the Graph tab

Settings:
e Select Memory (Memory1... Memory 10)
e C(Clearstorage
e Submitdata
e Savethesignalformin the elneos six device

Table:

Figure 21-2 Arbitrdr Generator Table
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Graph:

52
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22 Protective

Placingthreefingers on the display activates the protection function.

A lock appearson the display andthe ON/OFF button oscillatesred.

The elneos six device switches all integrated devices to the ground state. All outputvoltagesand
frequenciesarereset immediately.

Figure 22-1 Protection Function

Disabling the locking function: Pressing the "OK" button for 5 seconds will turn off the lock.

23 Locking Function

If you place allfive fingers on the display, the lock function will be activated.
A lock appearson the display andthe ON / OFF button oscillates red.
The output statesand settings are retained.

Figure 23-1 Locking Function

Disabling the locking function: Pressing the "OK" button for 5 seconds will turn off the lock.
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24 Interfaces

Inthe delivery state, the control center from elneosis equippedwith an Ethernet and a USB
interface.

Figure 24-1 Device Interfaces

The USB interface isactivated by the manufacturer. Pressthe "Menu" button for 10 seconds to
choose a differentinterface.

25 Commands Remote Control

Adjustments of the interface USB port:

l"i-'l'-—--i-:l'lll-'u.-.i:at-n] [ s s T |

Cimron . Mg

[ RN PP r[llp_a._z e E;

Getus Pl o Lot [owiwerd

jotsns =]

Chamtn i LIP g e Wy bl o v e oo By o T
et i 00T b T
DI st Tairgn

Blmst Aaim TGS | [inia B e "'!
Py Tr—— Saop '-,_:I"'

Figure 25-1 USB Port Setting
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26 Digital inputs and outputs

On the board of the telecontrol device there are 8 freely programmable digitalinputs and outputs
(lowside). They can be set andreadout via the telecontrol commands.

Connection assignment: WR-MPC3 - 20pin (front view)

08|06/04/02,G [G |18 /16114 |12
O7|05(03|01] G [G [I7 1513 |1

Mating connector: Messrs. Wiirth Elektronik WR-MPC3 - 20pol

oo | I, OuUT 1-8
& Siow )
" Xy B Low Side
pul e |
. =50 1 5...24V
Sy — protected
— l GND-ref
___Detwct Q@ e
= %Q1 ™ VW | IN1-8
L 5...24V
protected
GND= GND-ref
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27 Cleaning glass pane

No special care isrequired for cleaning. To clean the surface, use a soft cloththatis lightly moistened
with glass cleaner. If the glassis to be cleaned when the device is switched on, the locking function
should be activatedto avoidincorrect insertion (see locking function).

28 Specifications

28.1 Digital multimeter

Technical data and features

Display: 5 3/4 digits, display range 40,000 points voltage measurement
DC: 0 bis 1000V; 1 uV; £0,08% +5 dgt.
AC: 0to 750V (peak 1060V); 1 uV; £ 0.5% +10 dgt,
Bandwidth 20 Hzto 2 kH
Strommessung
DC: up to 32 A continuous current (short-termup to 40 A),
100 nA; £0,15% +5 dgt.
AC: up to 32 Acontinuous current (short-term up to 40 A),
100 nA; £ 0.8% +10 dgt., bandwidth 20 Hzto 2 kHz
Widerstandsmessung
0to40 MQ, 1 mQ; + 0.5% +10 dgt.
Kapazitatsmessung
0to400nF/4/40/400/4000 uF
1pF;£1,0%+ 10dgt
Measurementof frequency
0to 100 kHz, 1 Hz; £ 0.1% +10 dgt
high resolution: lower measuring speed
Temperature measurement
-200to +600 °C, depending on the sensor, resolution 0.1°C

Measurementaccuracy

Class Baccordingto EN 60751; Pt 100 sensor or Pt 1000
Sensor can be connected (automatic detection)
Messgeschwindigkeit

DC: Fast (10 Hz), Medium (5 Hz), Slow (1 Hz)

AC: Slow (1 Hz)

True RMS function: True RMS measurement

For all measured variables: AUTO RANGE
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28.2 Power and energy meters

Technical data and features:

Display: Simultaneous display of U and | on one screenfor all power and powervalues
Efficacy —

24kWto+24kWat750VAC-7.5kWto+7.5kWat230VAC, (short-term 9.2 kW) Accuracy: +0.2%
+10 dgt

Scheinleistung

0to24 kVA at 750 VAC

-7.5kVAto+7.5kVA at 230 VAC, (short-term 9.2 kVA)

Accuracy: £0.4% +10 dgt

Reactive power

- 24 left bis + 24 left bei 750V AC

- 7.5 left bis +7.5 left bei 230V AC, (kurzzeitig 9.2 left)

Accuracy: £0.2% +10 dgt

Technical data and characteristics of standard equipment

Wirkenergie

-24 kWhto+24 kWhat750VAC

-7.5kWhto+7.5kWhat230VAC, (short-term 9.2 kWh)

Accuracy: £0.2% +10 dgt

Apparent energy

0to 24 kVAh at 750 VAC

0to 7.5 kVAh at 230 kV AC, (short-term 9.2 kVAh)

Accuracy: £0.4% +10 dgt

Blindenergie

-24 kvarhto+24 kvarh at 750 VAC

-7.5kvarhto+7.5 kvarh at 230VAC, (short-term 9.2 kvarh)

Accuracy: £0.2% +10 dgt

Exit

If the measured values are exceeded or undercut, a

digital outputtriggered.

Entrance

Start of the measurement by trigger pulse of the input

(Flankensteuerung).

Data logger

The 5-channel operation allows the storage of 20,000 measured values per channel. The values are
graphically retrievable and readable.

Display of measured values

XandYgraphics can be scaled witha 2-finger gesture. Ideal for recording changes (long-term
measurement).

Power factor
cos phifrom-1to+ 1 andangle display!
current (AC/DC): 32 A, (short-term 40 A)
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voltage (AC): 750V

Voltage (DC): 1000 V

Crest factor: for voltage andfor current

For all measured variables: AUTO RANGE

Limit values: all measured value limits canbe programmed

28.3 Function generator

Technical data and features:

Technical Dataand Features-Function Generators

Modulation

- Freely programmable modulation based on two integrated function generators
- Freely programmable carrier signal generator 1

- Freely programmable useful signal (modulation) generator2

- All waveforms, frequencies, amplitudes, etc. are freely available.

Modulation depth0to 100%

0% modulation depth: With AM, the modulated signal reachesthe maximum

Point the amplitude of the carrier signal. The amplitude level of the carriersignalis determined
accordingly depending on the useful signal.

With FM, the modulated signalreaches the frequency of the carrier signal at the maximum point.
The frequency spectrum of the carrier signalis changed according to the useful signal.

With PWM, the modulated signal reachesthe duty cycle 1 asthe maximum point.The duty cycleis
changed according to the useful signalfrom 0 to 1.

X% Modulationstiefe:

With AM, the amplitude of the modulated signal isreducedas a percentage. WithFM, the frequency
of the modulated signal is reduced by percentage. With PWM, the duty cycle of the modulatedsignal
is reduced by percentage.

Duty cycle:0.1t099.9%

Types of modulation (carrier and useful signal):

- Amplitude modulation (Amplitude Modulation-AM)

- Frequency modulation (frequency modulation FM)

- Pulsbreitenmodulation (Pulsbreitenmodulation-PWM)
- Amplitudenumtastung-ASK

- Frequenzumtastung (FSK)

- Impulsbreitenumtastung (PSK)

- Wobbelmodulation (special form of FM)

Einstellbereiche

Frequency: 100 mHzto 40 MHz !, resolution 1 puHz
Amplitude: 0to 30 Vss £0.5 dB+1 mV ofthe entered value
Duty cycle rectangle: 0 to 100%in 0.1%increments
Offset:0to+ 15,000 V.
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Frequenzkennlinien

Sine: 1 pHzto 40 MHz!
Trapezoidal:1 pHzto5 MHz
Ramp:1 puHzto5 MHz
Triangle: 1 uHzto5 MHz
Sawtooth: 1uHzto 5 MHz
Rectangle: 1 puHzto 5 MHz

Frequenzzahler
Measuring range: 150 MHz, optional upto 1.5 GHz
Input voltage: 100 mVeffto5 Vrms

Frequency Sources

Two independently programmable

function generators; anexternal source and a
internal source for modulation

Amplitude

Resolution for all waveforms: 14 bit (16,384)

Output: 30Vss, 50 Q from0-20 MHz, 1.8 mV resolution
Output: 20Vss, 50 Q from0-40 MHz, 1.2 mV resolution

Triggerimpulse
External: via BNC socket
Internal:via menu for defined signal start

Distortion factor

Sine wave: 0MHzto 1 MHz<1%
Sine wave: 1 MHzto 20 MHz <5%
Sine: 20 MHzto40 MHz <6%

Impulses

Single pulse: Single and multiple pulses up to999 s
Burst operation freely programmable via parameters:
Pulse and pause times: upto 999s

Number of repetitions: 1 to oe.

Entrance

[lluminated BNC laboratory sockets with disappear effect
Input: Counterinputext. Input signals upto 150 MHz
(optional upto 1.5 GHz: Order no. EL6. F1G)

Input: Trigger input for a defined signal start
Eingangsempfindlichkeit: 100 mVeff

Exit

[lluminated BNC laboratory sockets with disappear effect
Output: up to30Vssidle

Output: 5 VTTL compatible

+ orfi
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28.4 Fast Arbitrary Signal Generators

Technical data and features:

Frequenzkennlinien

Sine: 1 pHz to 40MHz! Triangle: 1 pHz to 5 MHz Trapezoidal: 1 pHz to 5MHz Sawtooth: 1 pHz to 5
MHz

Ramp: 1 pHz to 5MHz Rectangle: 1 pHz to 5MHz

Arbitrary: 1 uHz to 5 MHz, 2 memory slots, up to a maximum of 8,192 sampling points
Frequenzquellen

two independently programmable function generators;

Frequenzzdhler

Measuring range: 150 MHz, optional up to 1.5 GHz (order no. EL5. F1G) Input voltage: 100 mVeffto
5Vrms

Amplitude

Resolution for all waveforms: 14 bit (16,384) Output amplitude: 30 Vssidle, 1.8 mV resolution
Technical data and features

Entrance

llluminated BNC laboratory sockets with disappear effect

Input: Counter input ext. Input signalsup to 1.5 GHz

Input: Trigger input for a defined signal start

Eingangsempfindlichkeit: 100 mVeff

Exit

Illuminated BNC laboratory sockets with disappear effect

Output: up to 30 Vssidle / 5V TTL compatible

Trigger-Impulse

External: via BNC socket; Internal: via menu for defined signal start

Impulses

Single pulse: Single and multiple pulsesupto 999 s

Burst operation freely programmable via parameters:

Pulse and pause times: upto 999 s

Number of repetitions: 1 to e 0o

28.5 Data logger

Technical data and features:

Graphic display of measured values

The saved measured valuesaswell asall currentones Measured values can be quickly displayed in X
and Y graphs can be visualized on the large 8 “multi-touchdisplay.

Using the 2-finger gesture control, you can Graphics arespread.

Up to 5 measurement curves of different devices at the same time represent, e.g. :

Curve 1:voltage of power supply unit 1

Curve 2:voltage of power supply unit 2

Curve 3: Temperaturedigital multimeter 1
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Curve 4: Temperaturedigital multimeter 2
Curve 5: Active power power meter

Synchronous real-time measurement

The fully automaticand simultaneous acquisition of up to 4 measured variables through an
integrated 5-channelreal-time measurement module enables storage of up to 20,000 measured
values each.

Recordings: one-time processing of a rampor towards infinity Trigger: manually or by an external
trigger signal on the digitalinput

Lograte: 0.1s to 60 seconds adjustable

Time display:

¢ the availablerecording time

¢ the recording time used

¢ the still availablerecording time
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28.6 DC-powersupplies

Technical data and features:

Editable ramp function on the 8" display

Direct, convenient input of ramp parameters on the large 8" display. Input of:

1. Voltage ramps with current limitation

2. Current ramps with voltage limitation

Preselection function (output OFF/ON) function to turn the output on or off. Is

If the output is disabled, the maximum current can be changed. After switching on the output, the
new maximum current value is active - the switching must or can no longer be manually
disconnected from the power supply.

Reading of all device states

All device states can be read out with the help of the interfaces. The states are displayed directlyin
the Highlink Power control software. This query option can also be used very sensibly in the field of
test systems.

Constant voltage and constant current source

Automatic change of operating modes CV and CC - elneos six serves both as a voltage source and as
a power source. These properties enable the generation of voltage and current ramps.
Einstellgenauigkeit

16 bit D/A converter (ImV, 1mA); Voltage ranges 0-30 V (depending on model);
Temperaturkoeffizient

Voltage: 0.002%/K

Tree: 0.008%/K;

Restwelligkeit

Voltage: 100 pVeff

Current: 200 pAeff;

Integrated square wave generator up to 1 kHz with resistive load;

Measurement accuracy 24 bit A/D converter (1mV, 1mA);

Current ranges NEC CLASS2, 1-3 A (depending on model);

Regelabweichung 1

Voltage: 300uV/A,

Current: 150 pA/ V (with load change 0-100%);

Regelabweichung 2

Voltage and current: <0.01% (when changing the grid 10%);
Stepped pre-regulation

New software-controlled winding switching with

minimal heat generation;

Einschwingzeit

12 ps Lastsprung 0-100%
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30 General technical data

*. All data apply at + 23 ° C after 30 minutes of warm-up time

erfi Hygienic: The new benchmark in terms of hygiene:

The new device system elneos six with the new and contactless operating concept through 3-D
gestures, its integrated voice controland the new comprehensive glass device fronts made of
specially etched ESG glass with an antiviral-bacterial surface across the entire width of the workplace,
effectively protectsthe useragainst viruses and Bacteria. The surface structure preventsthe
accumulation of viruses and bacteria.

The revolutionary contact-free operationthrough 3-D gestures and voice control significantly reduces
touch contact.

A valuablecontribution to health.The glassis a special development and is superior to any standard

display glassin terms of hygiene, stability and scratchresistance.

Glass fronts control center, additional modules, connectionpanels and operating elements

Description:
Front glass
- Ceramic printed on the back with a disappearing effect
-3 mm toughened safety glass
- antiviraland antibacterial special glass surface erfi hygienic
Detailed explanation:
The new hygiene standard: erfi Hygienic
Continuous, uninterrupted glass appliance front
- Special etched ESG front glass for all device groups, additional operating elements andslide-in units
- AC sources additionally equipped with intelligently illuminated function labels and a disappearing
effect
- Additional glass control elements with backlit glass device front with disappearing effect:
- second capacitive 3-D wheel
- two more manual rotary encoders
- Further additional glass fronts:
- High-current sockets on the front for power supply units and high-current digital multi-
meters upto 125 A.
- Device interfaceson thefront suchas LAN, USB A+ B, digital I / Os
- Additional drawers for further devices (slaves) including ring socket lighting with disap-
pearing effect
A continuous glass appliance front ensures an exceptionally beautiful, uninterrupted operation
and functionalsurface with the following properties:
- Antiviral and antibacterial, viruses and bacteria have very little chance of survival on the special
surface
- Continuously closedglass surfacesacross the entire width of the workplace
- vandal-proof
- impact, scratch and break resistant
- Anti-fingerprint surface (permanent), fingerprints are largely prevented
- Letteringis 100% abrasion-resistant thanks to printing behind the glass
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- Function labeling for AC sources with a disappearing effect
L1,L2,L3, N, PE, floating, +/-

- high-resolution writing, behind glass printing

- lifelong high quality look

- Triple glazingin the displayareafor maximumimpact protection

- Loock in mint condition for life
- Haptically very high quality sensation when touched through special etching

Alternative Aluminum front panel design,

excluding control centers (always glass front)

- for all device groupsin additionalracks and insert plates of the device series basic and acto
- for all additional controls

Size: large control center elneos six with 8 "display"
- height 3 U, width 63 HP optionally with installation depth 160 mm (order no. EL6.1.185) or 220 mm
(order no. EL6.1.360)"

Size: small control center elneos six compact with 7 "display"
- height 113 mm, width56 TE suitable for installation in the vertical and horizontal Expand 2 profile
of the elneos connect furniture system "

"Size:additionalracks and insert plates Glass fronts and aluminum front panels of the 19 "" device

series basic

- height 3 U and 6 U, different widths [TE] suitable for installation in 19 "" device kokpits, 19 "
superstructures and TechCubes "

Size:Insert plates of the acto "device series
- height 113 mm, different widths [TE] suitable for installation in the vertical and horizontal Expand 2
profile of the elneos connect furniture system "

llluminated test object connections with disappearing effect

DUT connections control center EL6.1
- Ring socket lighting
- Disappearance effect
-4 mm laboratory sockets
- BNCsockets
up to 8 laboratory sockets and 4 BNC sockets with 12 ovalring socketlights with disappearing effect
forup to
-4 power supplies
or
- 3 power supplies and 1 dual function generator
or
- 2 power supplies, 1 digital multimeterand 1 dual functiongenerator
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"DUT connections control center EL6.1C
- Ring socket lighting
- Disappearance effect
-4 mm laboratory sockets
- BNCsockets ""
up to 6 laboratory sockets and 4 BNC sockets with 10 vertical / horizontal socket lights with
disappearing effect for up to
- 3 power supplies
or
- 2 power supplies and 1 dual function generator
or
- 1 power supply unit, 1 digital multimeterand 1 dual functiongenerator
"DUT connections for further devices in additional plug-in units (glass fronts)
- Ring socket lighting
- Disappearance effect
-4 mm laboratory sockets
- BNCsockets ""
Other power modules such as DC power packs, multimeters, power meters and functiongenerators,
which due to their size andnumber canno longer be accommodated in the control center, are
outsourced to additional modules.
These are optionally integrated in device superstructures or cockpits orin TechCubes below the table
tops.
All laboratory and BNC sockets with oval ring socket lighting with fading effect.
Alternatively, the additional plug-in units are available in the aluminum front panel design of the
basic device series.
(see orderinginformation)"
"DUT connections for AC sources in additional plug-in units (glass fronts)
- Ring socket lighting with functional labeling and disappearing effect
-4 mm laboratory sockets

- Sockets for 1-and 3-phase, earth-bound and ungroundedtest items """ -up to 7 laboratory sockets
with function labelsin the glassincluding the disappearing effect.

- Labelingin the glass with: L1,L2, L3, N, PE, floating and +/-for rectified alternating voltages "

Security flashing function:

"With a large control center elneos six EL6.1:

oval ring socket lighting per socket

With a smallcontrol centerelneos sixcompactEL6.1C:

Bar socket lighting (vertical / horizontal) per socket

For DC power supplies:

- atvoltage zero crossing: white flashing

-in normal operation: blue/red (-/+)

- with double power supplies: Copmfort function with serial / parallel operating mode: purple /light
blue "

"For ACsources:
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- Ready-to-switch function: coloredflashing with change of colors
between white and the respective socket color."

"at DMM:

- when changing the measuring function: laboratory sockets to be contacted
flash briefly in the respective color. "

"with dual function generator:
- for modulation witha 2nd internalsource: change from green toyellow "

Capacitive multi-touch displays

"Capacitive 8" "multi-touch display
for large control center elneos six EL6.1
erfi Hygienic "" - outstanding hygienic properties due to special glass front
- 5-finger multi-touch
- Resolution: 800x 1280 pixels, Active Area: 172 x 107 mm
- Displaycolor: 16.7 M, viewing angle: 85°
- Screen saver function can be activated
- Veryfast responsetime, very pleasantto the touch "
"Capacitive 7" "multi-touch display
for small control center elneos six compact EL6.1C
erfi Hygienic "" - hygienically outstanding property throughglass front
- 5-finger multi-touch
- Resolution: 720x 1280 pixels, Active Area: 155 x 87 mm
- Displaycolor: 16.7 M, viewing angle: 89°
- Installation position: horizontally and vertically possible
- Display aligned accordingly
- Screen saver function can be activated
- Veryfast responsetime, very pleasantto the touch "
"Gesture functions display (touch gestures)
erfi Hygienic "' - 1-finger gesture:
SMART SCROLL effect: slide effect for every screen display (1 to 4)
The devices slide elegantly and smoothly in the Smartscroll device bar
alongthe bottom of the screen andcan be swipedupwards
can be placedat any position on the screen.
In addition, graphs and tables of values can be scrolled.
Devices that havealready been placed can be moved to the desired position as required.
- 2-finger gesture:
Zoom graphin XY direction
- 3-finger gesture:
Safeguard =immediate shutdownofall power outputs
- 5-finger gesture:
Displaylock"

"Variable display:
The user can choose between 4 different display views.
"" Selectable screen views:
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- Full screen (1 devicevisibleandoperable)

- Halfscreen (2 devicesvisibleandcan beoperated atthe sametime)

- 2/3 screen (3 devicesvisible and canbe operated at the same time)

- Quattro-Screen (4 devicesvisible and can be operatedat the same time)

Quickdevice function:

Simultaneous operation of up to 4 devices on onedisplay,

without prior device selection.

Positions 1 to 4 (module area) of the respective device canbe freely assignedon the screen.
Smartscrolldevice bar atthe bottom of the screen can be used inall4 screenviews.

Note on 2/3 screen:

In connection withthe connection panel, up to 10 devices can beviewed atthe sametime withthis
screen setting. "

"Tactile feedback for display surface (Option order no. EL6.1.HW)
Note:
1. With this option, therotations are made on the 3-D wheel
additionally supported with tactile feedback.
2. This function is only available for the large control center elneos six EL6.1.

"" The option gives the user real feedback through vibration

its actionsin thearea of all functional surfaces on the display (sliderand buttons) as wellason the
capacitive 3-D wheel.

This increasesthe ease of use andsafety again considerably.

A high-quality, unbalancedelectric motor transmits the vibration to the display front and

simulates the grid of the respective control element. (Display or wheel)

At the same time,an acousticclick (in conjunctionwith the "Hey erfi" speaker package) amplifies the
haptic effect, so thatthe feeling ofa mechanical rotary encoderis simulated. "

"Connection panel

with actual value display

"" The connection panel is displayed by swiping from left to right.

The connection panelshows exactly the connection position of all device outputs and inputs.
The useris safely guided to the correct connectionsocket by means of graphicsupport.

The colorindexing of the ring sockets is also displayed in the connection panel.

The highlight:

The actual values of the devices are displayed directly inthe connectionpanel and thus ensurethe
possibility of usingthe remaining screento display additional devices.

The connection panelcan beused asa compact display and thus creates space for further tasks and
even more overviewand control. "

"dynamic screen adjustment
When displaying
- Connection panel
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and
- Menu selection functions
""When the connection paneland the menuselection functions are displayed, the screenis
automatically scaled to the correct size without obscuring existing device displays.
With this function, all device functions can be operated and read at any time.
This means that whenthe connection panelis faded in,other devices are also shown inthe rest of
the display, thusincreasing the number of devices that are visible at the same time.
(max. 10 actual device values visible on one screen at the same time)
All actual valuesare displayed in parallelin the connection panel.

When the menu functions are displayed, the full functionality of the device is retained.
"Remote Features Screen

"" The display can bedarkenedor blocked by remote control.

ON / OFF: off or Switching on the display

Locking: the surface of the display is locked or released (clean and protect function)
Ideal for training facilities and long-term experiments! "

capacitive input sensors - wear-free

"Capacitive on-off sensor
with backlit fingertipgrind and disappearing effect
erfi Hygienic ""
- forincreasedsafety andwear-free switching function
- backlit with coloredsafety indicators
- Ready to switch on: white pulses
- On function: permanent green light
- Safeguard function: red pulses (3-finger grip quick shutdown)
- Locking: blue pulsing (5-finger grip: locking for long-term testsandcleaning)
- Calibration mode:red, yellow, white, blue pulsing
- The fingertip grind increases safety because you don't accidentally switch it on or off. "
"Capacitive wheel
with backlit o.k. Confirmation sensor and disappearance effect
erfi Hygienic "" - capacitive input unit
- Planar ground wheel
- allows fast and highly precise value inputwith up to 3 digits afterthe decimal point
- can be operatedwith fingertipfor the firsttime
- 100% wear-free and superiorto any mechanicalinputunit
- 100% security against vandalism and no accidental getting stuck or breaking as with conventional
ones
Rotary encoders possible. "
"Airwheel with 3-D gesture function
contactlessinput and control electronics
erfi hygienic
Hints:
1.Includedin the standard scope of the large control center elneos six EL6.1.
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2. This function is available on the small control centerelneos sixcompactEL6.1C
not available.
3. Ideal in connection with the voice control function "" Hey erfi " EL6. SP1.

4. 3-D Airheel function can be activated or deactivated in the menu at any time.

The innovative Airheelallows 3-D gestures and thus offers a complete system for the firsttime
contactless operation of all device functions.

- for a hygienically cleanand even faster, more convenient and safe value and device setting
-uptoadistanceofapprox.5cm

The device can be controlled completely contactless withjusta few 3-D gestures.
A revolutionin device operation! You don't have to touch the device atany time.
3-D gestures:
- circlingfinger:
- Scroll through allmenu functions withina very short time
- Value setting (simulation of capacitive wheel inthe air)
-Zoomin /out of graphs
- stationary finger:
- After 1 second standstill, you automatically go one levellower
or inthe area ofthe value setting
- horizontal swiping movement with hand:
- Smart scroll of the device bar,
- scroll graphs,
- Digit selection
- vertical swiping movementwith hand:
- scrolling tables,
- change values (up +and down -)
- Move hand on device:
- Wake up the devicefrom sleepmode /screen saver
- Holding movement of the hand:
- Locking the display by second approach "

"Tactile feedback for capacitive wheel

Option order no. EL6.1.HW

Note:

This function is only available for the large elneos sixEL6.1 control center.
When touching the capacitive wheel, the user receives hapticfeedback like a rotary encoder.

(Latching function)
A high-quality, unbalancedelectric motor transfersthe vibrationto the respective capacitive wheel.
(1and the 2)"

"Additional input module
2. Wheel

Option order no. EL6.ZG001
erfi Hygienic ""
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A second, independent capacitive wheel allows simultaneous operation by several grooves.
Itis another glass front with identical properties asthe wheel in the control center.

Itis equipped as standard with the 3-D Airwheelfunction and optionally with tactile feedback.
Connected to the control center via e-bus.

Positioningat any pointinthe 19

table structureor 19 "" device cockpitfor optimal assignmentto

the user"

"Additional input module

1 mechanical rotary encoder (not capacitive)

alternatively

2 mechanical rotary encoders (not capacitive)

Option order no. EL6.ZG003

in addition to the standard 3-D wheel

"" This additional input module allows simultaneous operation by several grooves.
Itis a further glassfront with 1 or 2 rotary encodersincluding a print function.
Connected to the control center via e-bus.

Any positioning and ideally assigned to the respective user.

For users who want the modem device technology from elneos six with a conventional
Want to connect input technology. "

"Smartscroll device bar

works with all screen views

- Full screen (1 devicevisibleandoperable)

- Halfscreen (2 devicesvisibleandcan beoperated atthe sametime)
- 2/3 screen (3 devicesvisible and canbe operated at the same time)
- Quattro-Screen (4 devices visible and simultaneously operable) "" At the bottom of the screen there
is always amovable device bar withall device names.

This enablesinstant access to any device.

In the Smartscroll device bar, you canscroll horizontally around the desired device

ortoselect the datalogger.

The selecteddevice can be moved to the desired location by simply swiping hte screen position can
be freely placed. "

Voice control with voice output function"Hey erfi!"

"Option order no. EL6. SP1

Intuitive offline voice control and voice output module.

Enables voice-controlled remote control of the basic device functions as wellas voice outputfor

measured values and instructions.
Internal audio process: " Convert speechto text to command

and

"" Convert value /instruction to speach™"
erfi hygienic

Note:
Ideally complements the standard 3-D Airwheel of the large one Controlcenter EL6.1. "
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For all device groups (DC power supplies, digital multimeters, power meters, functiongenerators, AC
sources.

Fully functional without internet thanks to integrated speech recognition software (erfi in-house
development), quick evaluationand implementation of spokencommands.

Additional hardware included:

- 2 built-in special microphones

- 1 audio amplifier

- 1 high quality loudspeaker for speech output

With the voice output, for example, the current measured values or user instructions are read out.
The user keeps hishands free for other importantoperations and his eyes on the circuit or the
oscilloscope.

In addition, acoustic support for the wheel andairwheelthrough appropriate clicks. The deviceis
also ableto provide appropriate assistance.High quality audio files support the user when
connectingthe Test object and while a measurementis being carried out!

Examples:

"" Please connectcablesto thesocketsthat are now flashing! ""

" Warninglimit exceeded! ""

Welcome text when switchingon: "" Good morning Petra! ""

Activation by "" Push to Talk Button ""and alternatively by the spoken words "" Hey erfi

Thanks to the " contactless operation "", this additional functionmakes a decisive contribution to
increasing operating safety, work productivity and hygiene . "

Computer technology - industry standard - connectivity

"DUAL-CORE industrial computer
with fast booting Linux operating system (4 sec.)
Note:
During the development, great emphasis was placed on boot optimization
placedin orderto achieve quick availability after switching on. ™"
Professional industrial computer
- Dual-core processor, 1 GHz per core
- Data storage: -for up to 100,000 measuring points (data logger)
-512 MB Flash and 512 MB RAM
- for high end use
- designed for long-term and permanent measuring function
- 24 hours /7 days -continuous operation
- vibration certifiedaccording to EN 60068-2-6: 2008
- shock certified according to EN 60068-2-27: 2009
- high temperaturerange:-20°Cto+85°C
- Long-term availability =safe investment in the future
- Well-known processor manufacturerwith professionalsupport "
"- with option erfi Speechaket" "Hey erfi!" "Order no. EL6.1SP1 additionally equipped with
- 2 microphone inputs for high-quality audio signal evaluation (voice control)
- Audio amplifier for voice outputincluding loudspeakers
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Ideal for automatedand complex measuring tasks as wellasfor the school training company for
increased safety (limit value monitoring and measured value announcement) as wellas high hygiene
inthe workplaceat thesame time."

"Interfaces
All remote functions with SCPl command sequences
Note:
Inventory driversthat are used in devices with SCPI commands, cancontinueto be used in
connection with the elneos six device system can be used without expenses.""
Radio interfaces:
- WLAN: for remote control of the device with mobile devices (SCPI command sequences)
- BT: for remote control of the device with mobile devices (SCPl command sequences)
- NFC: Near Field Connection
- forreading out valuable device data /information from the device to the smartphone/

tablet

-todisplay the nameplate with S no., firmware no

- Calibration date, next due calibration date

- License key to enable additional device functions such as dual measurements with DMM
etc.

wired interfaces:
- RJ 45: for remote control of the device (SCPI commandsequences)
Optional interfaces:
-onthe back of the device, orderno. EL6.1.51
- onthe front of the device as a separate glass front,order no.EL6. ZG006_E
each:
- USB-A (for keyboard, mouse, scanner)
- USB-B for remote control of the device
- Trigger and control interface (PLC function) with
- 8 digital inputs, 10digital outputs (see descriptionof digital I / Os)
- Expandable to up to 16 additional inputs and 24 additional outputs "
"Optional interfaces:
- onthe back ofthe device, order no. EL6.1.51
-on the front of the device as a separateglass front, order no. EL6. ZG006_E
"" - USB A (for keyboard, mouse, scanner)
- USB B for remote control of the entire device
- Trigger and control interface (PLC function) with
8 digital inputs, 10digital outputs (see description of digital I / Os)
- Expandable to up to 16 additionalinputs and 24 additional outputs"
"Digital I / Os: SPS / PLC function:

ideally suited for automationand control tasks

Note: Inthe scope of delivery of the optionalinterfaces EL6.1.51 and
EL6.ZG006_Eincluded. " -freely programmabledigitalinputs and outputs can be used in 3 different
ways:

1. Control with the limiter / limit value monitoring (programmable on the display)
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A measured value from DC, AC sources, digital multimeters or

Power meters can be monitored and thus a switching function can be linked.
Adigital | /O with a corresponding active edge can be assigned to each valuerange.
Ideal in connectionwith the indication light of the furniture system elneos connect.

2. Remote control:
The digital inputsand outputs can be freelyprogrammedusing allinterfaces using the SCPI
command set.

3. Direct control: (programmable on the display)
Each output /inputis freely programmable:
- All outputs are represented by actuatable buttons
- Free naming per button (e.g. light, motor, low / low voltage,up / down etc.)
- Choice between push-button or switching function
- Level selection:active high or active low or active high andlow "

Data logger with curve display (option EL6. DL)

Suitable for simultaneous recording of up to 5 independent measured values Measured values from:
control power supplies (linear), power supply units, 1-and 3- phase AC sources, digital multimeters
and power meters 1-and 3-phase

Large storage volume:

"Synchronous real-time measurement

5-channel measuring module enables up to 20,000 measured values to be savedat a time

Total memory for up to 100,000 measured values"

"Recording function:

Number of cycles: 1 to infinity, recording of the timerange

Trigger: manually or by an extemal trigger signalat the selectable digital input (0 to 7)

Lograte: 10 ms to 999 seconds adjustable

Memory depth: up to 20,000 measuring points per curve

Storage ofthe measured valuefiles with alphanumeric file names, editable using the full display
keyboard "

"Time display:

- availablerecording time

- usedrecording time

- still available recording time "

Graphical recording function:

"Autoscale Graph:

- Upto 5 measurement curvescan bedisplayed at thesametime. (color)

- Individual measurement curves canbe selected

- X/ Y zoom function through 2 finger gestures and 3-D gestures in all 4 displays (full, half2/3,
qguattro screen)

- High quality curve display thanks to high resolution "

Tabular recording:

"The device recordsthe measured valuesin tables.

- Measured value tables canbe displayed andscrolled, also using 3-D gestures
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-immediatedata dump on USB stick "

Measured values can be called up at any time (file system):

"Saved measured value files canbe:

- be loaded by the file names

- be presented in tabular and graphical form "

Inrush current function:

"When activated, theinrush currentofthe selected powersupply unitis measured and recorded
graphically and intabular form. This useful function allows the inrush currentto be checkedat the
moment of switch-on without anexpensive laboratory setup.

The device takes over thetriggerfunction. At the sametime, theenergyis stored when the deviceis
switched on.

Data export to USB stick:

The measurementdata can be saved directly to the USB stick

Data export via remote:

The measurementdata can be readout viathe LAN, USB-B, WLAN and BT interfaces.

Screenshot via screen button:

The current screen withthe graph or a table of measured values can be saved as a screenshot and
transferred to a USB stick. (Prerequisite:the Connectplantinewasalso ordered)

Web server

Web server with 1: 1 screen display "The original device user interface is displayed on every device
(PC, laptop, tablet,smartphone)

andis independent of the operating system.

This means that the device can be conveniently controlled immediately in remote controlmode

without any training period.
Many device functions can be remotely controlled without installing software.

Web browser

Internet access with a fast webbrowser "The modem web browser shares the engine with Google
Chrome and MS Edge.

It allows quick and complete access to the Internet.

Including editable addressline in the browserand complete display keyboard for entering addresses.

Alternatively, a keyboard / mouse can be connected to the USB-Ainterface.
This function can be deactivated in themenu. "

Limiter with trigger and control interface, monitor limit values
"Digital I /Os: SPS/PLC function:
ideally suited for automationand control tasks

Note: In the scope of delivery of the optionalinterfaces EL6.1.51 and

EL6.ZG006_Eincluded. "" Freely programmable digital inputs and outputs can be used in 3 different
ways:

1. Control with the limiter / limitvalue monitoring (programmable on the display)
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A measured value from DC, AC sources, digital multimeters or

Power meters canbe monitored andthusa switching function can be linked.

A digital I /O with a corresponding active edge can be assigned to each valuerange.

Ideal in connectionwith theindication light of the furniture system elneos connect. "
"2. Remote control:

The digital inputsand outputs can be freely programmed using allinterfaces using the SCPI
command set. "
"3. Direct control: (programmable on the display)

Each output /inputis freely programmable:

- All outputs are represented by actuatable buttons

- Free naming per button (e.g. light, motor, low / low voltage,up / down etc.)

- Choice between push-button or switching function

- Level selection: active high or active low or active high andlow "

Update capability
Firmware update /remote maintenance through RJ 45 and USB interface
Firmware updatescanbe downloadedfrom the erfi homepage and read in using the USB interface

Calibration:
Calibration viainterface through RJ 45 and USB interface

Menu settings and other useful functions and properties

"Extensive menu settings;
"" The following function groups can be selected:
- Networks and interfaces:
IP address management, USB memory stick, internaland external data export
- Web internet access:
Web browser with inputaddress linethrough integrated display keyboard
- Display settings:
Brightness, languages, screen saverinterval
haptic /tactilefeedback can be switched on and off
International languages: elneos six trains many nationallanguages so that the
the entire user guidanceis stored in the device and can be selected in several languages.
- Sounds and volume:
Volume for key tones, advisory tones, waming tones, voice output
- More settings:
Gestures, Airwheelcan be switched on and off
Wheel dynamics adjustable
Easy mode: In this mode, many menusare hidden.
Ideal for basic lessonsin HWK's or
Beginning classes of vocational schoals.
The easy mode canalso beused in theuserprofile

be deposited.
- Device information:
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Serial number, firmware version, web version, device list with existing devices

- Stored user manualand instructional videos can be called up directly "

"-service
Stored contact details of the company erfiErnst Fischer GmbH + Co.KG
Selectablecalibrationinterval 6/12 or 24 months
A calibration noticewillthenappear4 weeks beforethe due date.

- User profiles:
The settings made by therespective user arestoredhere and managed with a password.
The respective user canuse his preferred settingsimmediately after registration. "

Time and date management

"The device automatically displays the current date and time whenan Internet connection is
established.

Further mechanical properties and general device data

"Central control center

The following device groups can be installed in the control center itself: -
- DC power supplies, linear

- Power DC power supplies

- Power arbitrary generators

- digital multimeter

- power meter

- Function generator

- fast signal arbitrary generators

Hints:

- noseparateslots required

- Simultaneous integration of all devices in oneslot

- AC sources are usually installed in additional modules
EL6.1 with 8 " display:

Extremely compact and maintenance-friendly design with integrated backplane and 4 slots to

Notes on the large control center elneossix

accommodate theindividual device boards.

This makes it idealfor use as astand-alone device.

Up to 4 power suppliescan be integrated at thesametime.

Exception:

Very large power modules suchas power DC power packs (3,000 W) and large AC sources are
installed in additional plug-inunits

orintegratedin TechCubes.

Note on the smaller control center elneos six compact

(for Expand 2 profile) EL6.1C with7 "" display:

The digital multimeter, the function generator, is even locatedin the smaller control center elneos
six compact

and the complete control electronics of the power supply unitsin the control center.

Only the power output stages of the DCandAC sources and the power DC power supply unitsarein
separate
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Inserts or TechCubes relocated under the table. "

Voltage: 230V (+/-10%) AC; 110V USA

Permitted supply voltage

frequencyrange: 48 Hzto 63 Hz
Rated supply frequency 50/60 Hz
Max. Load Power: 90VA

Climatic environmental conditions operation:
Ambient temperature °C5..+40

Relative humidity, non-condensing % +20 ... +80

Climatic environmental conditions transport and storage:

Ambient temperature °CO0...+40

Relative humidity, non-condensing % +5 ... +80

Indoor use only!

Warm-up time Approx. 30 minutes

Certifications:

for linear power supply unitsand power arbitrary generators, DMM, P-metersandfunction
generators:

USA: UL962 | Canada: CSAC22 No. 68

EU, accordingto Low Voltage Directive 2014/35/EU: EN610010-1

EMC: EN61000-3-2, EN61000-3-3, EN61000-4-2, EN61000-4-3,EN61000-4-4, EN61000-4-5,EN61000-
4-6, EN61000-4-8, EN61000-4-11, EN55011 Rad., EN55011 Cond.

for power supplies:

USA: UL 60950-1; IN 60950-1
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The FCCidentifier is FCCID:T7V9026, This FF identifier is valid for the PAN9026.

Calibration:

Intelligentcalibration through self-alignmentand Monitoring of the calibration intervals
integrated self-adjustment: The device checksitselfthrough regular self-alignment. It has an
integrated calibration interval monitoring:

The calibration interval canbe selected. (6, 12,24 months)

The userreceives a corresponding notification4 weeks before the calibration periodis reached.
Recommendation:

When operated40 h /weekin the working area of the above-mentioned environmental conditions:

approx. 12 months

Weight:
Dependingon the built-inpower output stages of the power supply units.

Some exemplarycombinations as a 19 "partial slide-in variantand installed in a stand-alone housing

19 "partial rack: Standalone:

Combination example 1: 2.4kg 4.2 kg
Control center with equipment:
- 1 digital multimeterincluding power meterEL6. P:

Combination example 2:
Control center with equipment:
2 power supply units2 x0-32V/0-2 A2 xEL6.LDC.032.02 5.2 kg 7.0kg
1 DMM including power meter 1 x EL6. P
1 function generator 1 x EL6. F
Combination example 3:
Control center with equipment:
1 power supply unit 0-30V /0-3A) 1 x EL6. LDC.030.02 6.7 kg 8.5 kg

1 DMM including power meter knife 1 x EL6. P
1 function generator 1 xEL6. F

Series / Type: ELNEOS 6

DC precision regulating power supplies

Order no. EL6.LDC.030.02 to EL6. LDC.030.10
Double to 10-fold DC regulating power supply units
Order no. EL6.CL

Power arbitrary generator
Orderno. EL6. LDC.030.02Ato EL6. LDC.030.10A
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Power DC regulating power supply units

Order no. EL6. GDC.012.066 to EL6. GDC.400.007 from 880 watts to 3,000 watts
Precision digital multimeter

Order no. EL6. D and EL6. DUI

Power and energy meters
Orderno. EL6. P

Function generators
Orderno. EL6. Fand EL6. F1G

Fast signal arbitrary generators
Orderno. EL6.S

AC voltage sources

Order no. EL6. AC1.030.04.1 to EL6. AC3.720.03.1U for 1-. and 3-phase AC sources

Data logger
Order no. EL6. DL

Dimensions:

Order no. Lateral functional handles External dimensions (WxDxH) mm 19 “size

EL5.SA1.28.1 green RALDESIGN 1107070 172x185x1613 HE/28TE
EL5.SA1.42.1 green RALDESIGN 1107070 244x185x1613U/42TE
EL5.SA1.56.1 green RALDESIGN 1107070 315x185x1613 HE/56TE
EL5.SA1.70.1 green RALDESIGN 1107070 386x185x1613 HE/70TE
EL5.SA1.84.1 green RALDESIGN 1107070 457x185x1613U/84TE
EL5.SA1.28.2 greyRAL DESIGN 5500 172x185x1613U/28TE
EL5.SA1.42.2 greyRAL DESIGN 5500 244x185x1613U/42TE
EL5.SA1.56.2 greyRAL DESIGN 5500 315x185x1613 U /56 HP
EL5.SA1.70.2 greyRAL DESIGN 5500 386x185x1613U/70TE
EL5.SA1.84.2 greyRAL DESIGN 5500 457x185x1613U/84TE

Stand-alone housing with a construction depth of2 =360 mm

EL5.SA2.28.1 green RALDESIGN 1107070 172x360x1613U/28TE
EL5.SA2.42.1 green RALDESIGN 1107070 244x360x1613U/42TE
EL5.SA2.56.1 green RALDESIGN 1107070 315x360x1613 HE/56TE
EL5.SA2.70.1 green RALDESIGN 1107070 386x360x1613U/70TE
EL5.SA2.84.1 green RALDESIGN 1107070 457 x360x1613U/84TE
EL5.SA2.28.2 greyRAL DESIGN 5500 172x360x1613U/28TE
EL5.SA2.42.2 greyRAL DESIGN 5500 244x360x1613U/42TE
EL5.SA2.56.2 greyRAL DESIGN 5500 315x360x1613U /56 HP
EL5.SA2.70.2 greyRAL DESIGN 5500 386x360x1613U/70TE
EL5.SA2.84.2 greyRAL DESIGN 5500 457 x360x1613U/84TE

Device Serialnumber: 0001

Built (year of manufacture): 03/2021

Uniquely high maintenance and service friendliness
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- The devices themselves areremovable plug-in cards and are in a backplane contacted by meansofa
connector system.

- The mechanical central insertitself usually remains always under constructionin the event of a
repair and only needsto be removed to remove the device plug-in cards can be removed ina few
simple steps.

- AC sources have increased protection againstinterference thanksto a new one Sandwich
construction that protects against unauthorized access.

elneossix - Because speed isimportant when servicing!

The central insertof the controlcenterconsists of a high-quality stainless steel cassette that enables

the immediate and allows convenientaccess to all devices in a few seconds.

- The device plug-in cards can be exchanged immediately by any userinjusta few simple steps
automatically recognized and displayed eachtimeit is switched on and off.

- The replacement plug-in card is usually sentwithin one day. (Maintenance contract required)

- The replacement device plug-in cardsareindependent andcalibrated functional unitsand

immediately after installation fully functional. Each card hasits own microcontroller and is

automatically recognized by the main system.

Advantages compared to decentralized and modular device systemsin the eventofrepairs:
- Only small plug-in boards have to be exchanged. (no whole insertsaresent in for repair)
-Very short removal and installationtimes,asit isonly a matter of plug-in boards
- No downtime due to theimmediate replacementofthe device plug-in cards when signing a
maintenance contract.
- As arule, the calibratedreplacement plug-in card will be sentto you on the sameday.
- Even if a device plug-in card (very compact single board) is to be sentin for repair,
this effort is considerably lower. (low handling costs)
- Inthe event of a repair, thereareno longerany gapsin the device structure, asthe front of the
withdrawable unit always remains inthe structure.
- Even after removing a device plug-incard, all other devices are fully functional (no loss of time).
- No complex decontacting of wiring hamesses to other additional plug-in units
- The glass front end forms a stable unit with the power cassette, which can be removed with very
little effort.
- The 19 "additionalracksarealsobuiltintoTechCubesand allow easy access under the table
thanks to the well-known advantages of the 19 "professional device technology.
Some additional modules alsohave backplane technology and can therefore offer the same
advantagesasthecontrol center
unite in terms of service-friendliness.
- For ACglass fronts:
These devices come up with a newtype of sandwich construction inwhich theglass front is secured
by means of strong magnets
and a second metal wallbehind it protects the slotfrom being tampered with.
After removingthe additional module, allcomponents are easily accessible.

Theft protection
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internal latching and locking mechanism prevents unintentional removal.All glassinserts have a high
level of security against vandalism.

Strong magnets with large additional racks prevent unwanted accessto the device itself. From the
outside, the devices do not offer any points of attack.
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