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Introduction

1 Introduction
1.1 About this document

This document provides information on how to use this product safely, properly and efficiently.

It contains important safety rules for working with this product and gets you familiar with operating this product.
Following the instructions in this document will help you to prevent danger, repair costs, and avoid possible
down time due to incorrect operation.

This document is to be supplemented by existing national safety standards for accident prevention and
environmental protection.

1.2 Symbols and conventions

The following symbols indicate safety instructions for avoiding hazards:

WARNING

..é Death or severe injury can occur if the appropriate safety instructions are not observed.
CAUTION

.2 Minor or moderate injury may occur if the appropriate safety instructions are not observed.

NOTICE

Equipment damage or loss of data possible

The following symbols and formatting styles are used:

Symbol/format Description

> Instructions that can be carried out in any order

1. Instructions that have to be carried out in the given order
2.

Text in bold Text shown on a device, its display or in a software

Text in italics OMICRON product name

OMICRON Lab 5
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1.3 Fulfilled directives

In the following statement, the device is designated as "product”, "equipment", or "apparatus".
The OMICRON Lab contact address can be found on the Support page at the end of this document.

The Buck Converter Stability Demoboard might get damaged by Electrostatic Discharges.
» Only use the Buck Converter Stability Demoboard in ESD protected environments.

0 The use of the cables no longer than 3 m is required to comply with FCC and ICES rules as well as the
EMC directive.

European Union

The equipment adheres to the guidelines of the council of the European Community for meeting the
requirements of the member states regarding the following directives:

o Electromagnetic compatibility (EMC) directive

e RoHS directive

United Kingdom

The equipment adheres to the regulations of the UK government for meeting the requirements
regarding the following regulations:

e Electromagnetic compatibility (EMC) regulation

¢ Regulation for Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic
Equipment (RoHS)

United States of America

This equipment has been evaluated and found to comply with the limits for a Class B digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

¢ Reorient or relocate the receiving antenna.

¢ Increase the separation between the equipment and receiver.

e Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
e Consult the dealer or an experienced radio/TV technician for help.

Canada

This Class B digital apparatus complies with Canadian ICES-003. Cet appareil numérique de la classe

B est conforme a la norme NMB-003 du Canada.
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Safety

1.4 Disposal and recycling

Buck Converter Stability Demoboard is not intended for household use. After the end of its
service life, the device cannot be disposed of as household waste.

EU countries (incl. European Economic Area)

OMICRON devices are subject to the EU Waste Electrical and Electronic Equipment
o Directive (WEEE directive). As part of our legal obligations under this legislation, OMICRON

offers to take back the device and to ensure that it is disposed of by an authorized recycling

agent.

Outside the European Economic Area

For information on the environmental regulations relevant to your country, contact the
responsible authorities. Dispose the OMICRON device only in accordance with your local
legal requirements.

2 Safety

21 Basic safety information

Before operating the device, make sure that you have read this document and fully understood all the
instructions.

Only install and operate the device according to the instructions in the corresponding user documentation.
Make sure that this document is available on the site where the device is operated, either digitally or in print.
Contact OMICRON Lab Support if you do not understand any of the instructions in this document.

Using the device must comply with all applicable local and national safety standards, regulations and safety-
relevant documents.

Improper use may result in damage to people or property and could invalidate warranty claims.

2.2 Designated use

Buck Converter Stability Demoboard has been especially designed for educational use in laboratory
environments to analyze converter stability using the Bode 100 or Bode 500 vector network analyzer.

2.3 Operator qualifications

Only authorized and qualified personnel who are regularly trained in electrical engineering and their specific
tasks are permitted to operate the device and any accessories.

Operators must be familiar with the equipment and observe all applicable standards, local regulations, and
safety-relevant documents.

Safety during operation is only achieved when all measures and precautions are considered. This includes the
safety instructions in the following documents:

e Bode 100, Bode 500 user manual

Personnel receiving training, instructions, directions, or education on the device must be under constant
supervision of an experienced operator while working with the equipment.

The Buck Converter Stability Demoboard may only be used by persons over the age of 16.

OMICRON Lab 7
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24 Safe use

» Stay focused on your tasks to ensure safety.

» Visually check the device for damage. If the device or any accessory is damaged, not in technically sound
condition, or does not seem to function properly, do not use it. If you are in doubt, contact OMICRON Lab
Support.

Voltage limits

The Buck Converter Stability Demoboard is a SELV device (Safety Extra Low Voltage in accordance with
IEC 60950-1), also known as protection class Il or ES1 equipment according to IEC 62368-1. If voltages
exceeding the limits of 60 V DC or 30 V RMS are applied to any input or output of the device, touchable parts
carry hazardous voltages. This could lead to electric shock, painful burn scars and death.

» Connect a maximum of 5.5 V DC to any input or output of the Buck Converter Stability Demoboard
Work environment

Parts of the Buck Converter Stability Demoboard can become hot during operation what could lead to the
ignition of flammable materials or injuries.

» Do not operate the device under environmental conditions that exceed a temperature of 35°C.
» Keep flammable materials away from the device.

» Do not touch hot areas like the load section.

2.5 Cleaning

» Before cleaning the device, make sure that all connections to the Device are disconnected.

» Clean the Buck Converter Stability Demoboard with a cloth dampened with isopropanol alcohol.

3 Device Overview

3.1 Application

The Buck Converter Stability Demoboard (DGN1DEMO-2) is a versatile platform for demonstrating the control-
loop stability of a buck converter under various operating conditions. These conditions can be easily adjusted
using onboard switches, allowing flexible configuration for different scenarios. The board generates 1.8 V and
3.3 V outputs from a 5 V input source, making it ideal for practical demonstrations and training purposes. It
supports multiple analysis methods using the Bode 100 or Bode 500, perfectly suited for educational and
laboratory environments. You can perform the following key measurements:

e Loop Gain

e  Output Impedance with NISM (Non-Invasive Stability Measurement)
e Input Impedance & Input-filter Impedance

o PSRR (Power Supply Rejection Ratio)

e Step-load response

Detailed Application Notes for these Measurements are available from http://www.omicron-
lab.com/DGN1DEMO-2
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Device Overview

3.2 Functionality

When connected to a 3.5V- 5.5V power source (via USB-C or laboratory power supply) the status LEDs (LED1,
LED2 & LED3) will be permanently illuminated to indicate that the buck converter is working and regulating the
voltage down to 1.8 V and 3.3 V.
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Figure 3-1: PCB Layout Overview

Table 3-1: Functional Overview

Area | Description Note
- Input filter Consisting of a pre-damped LC filter and switchable additional RC parallel
damping.
Compensation Two different “type-two” compensation networks for 1.8 V and 3.3 V with high

and low phase margin.
Feedback divider | Feedback network with two 10 Q resistors, R14 and R18 as injection resistors.

Output filter Buck LC output filter.

- Ferrite bead Second stage output filter consisting of a ferrite bead and a capacitor.
Constant load Resistors network to drain 100 mA or 200 mA.

- Dynamic load Generate 50 mA load steps by applying a 1V - 5V rectangular signal.
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Block Diagram

3.3
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Figure 3-2: DGN1DEMO-2 Block Diagram
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Schematic Diagram
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Figure 3-3: DGN1DEMO-2 Schematic Diagram
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3.5 Operating States

The Buck Converter Stability Demoboard enables the evaluation of different operating states to analyze system
stability under various influencing factors. By selectively modifying these parameters, users can observe how
the system responds to changes in filtering, compensation, and load conditions. When configuring these
operating states, potential interactions between the individual switch settings must also be considered, as they
can influence the overall system behavior. The following control elements can be adjusted to generate the

respective conditions:

Table 3-2: Onboard Configuration Switches

Switch Description Note

SWA1 Input filter damping Adds RC damping

SW2 & SW3 lﬁn\éjng’ﬁic\)/nregu'ator Adds RC damping

SW4 & SW5 Output filter configuration Bridges the ferrite bead to remove it
SW6 & SW7 Load configurations Changes load from 100 mA to 200 mA

Several characteristic frequency regions play a decisive role in understanding the dynamic behavior of the
system. The following frequency regions are particularly relevant for the behavior:

Table 3-3: Most Relevant Frequencies

Frequency Characteristic

=10 kHz Input filter resonance (Impact can be changed used SW1)

= 20 kHz Loop crossover (frequency to observe phase margin)

=~ 170kHz 1.8 V ferrite filter resonance (only occurs when SW4 is set to ferrite bead)
=~ 730 kHz 3.3V ferrite filter resonance (only occurs when SW5 is set to ferrite bead)
=1 MHz LTC3546 buck converter switching frequency

12
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3.6 Test Points

The demo board provides a set of dedicated test points that allow precise probing of key voltage nodes and
control signals throughout the system. The following table lists all available test points and their corresponding

functions:

Table 3-4: List of Test Points

Device Overview

Designator Description Note

GND GND Common ground

TP1 Vin_a Input Voltage (3.5 V to 5.5 V)

TP2 Vin_b Input Voltage after reverse polarity protection

TP3 Vin_c Input Voltage after input filter network

TP4 1V8 comp Compensation pin 1.8 V regulator

TP5 3V3 _comp Compensation pin 3.3 V regulator

TP6 1V8 FB Fegdback voltage 1.8 V regulator after injection
- resistor

P7 3v3 FB Fegdback voltage 3.3 V regulator after injection
- resistor

P8 1V8 a O_utpqt voltage 1.8 V regulator before the ferrite bead
- (if active)

TP9 3V3 3 O_utpqt voltage 3.3 V regulator before the ferrite bead
- (if active)

P10 1V8_b Seuatzt;t voltage 1.8 V at the point of load (after ferrite

P11 3V3 b Seuatzt;t voltage 3.3 V at the point of load (after ferrite

P12 1V8_step Pin to apply a 1 V - 5 V signal to add 50 mA of load to

the 1.8V
P13 3V3_step Pin to apply a 1 V - 5 V signal to add 50 mA of load to

the 3.8V

OMICRON Lab
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4 Technical data’

Table 4-1: General

Characteristics Rating

Input voltage range 3.5t05.5V

Maximum input current 500 mA

Output voltages 1.8Vand 3.3V
Table 4-2: Dual Buck Converter Configuration

Characteristics Rating

Controller type

LTC3546 - Synchronous Buck Converter

Switching frequency

= 1.045 MHz

Loop crossover frequency

=20 kHz

Operation mode

Forced Continuous Mode

Compensation

External

Control scheme

Current Mode

Control loop stability

= 20° or = 45° Phase Margin

Enable step load

Rectangular input signal 1 Vto 5V

Table 4-3: Environmental Conditions

Characteristic

Rating

Operating temperature

5°C...+35°C/41°F ... +95 °F

Storage temperature

-35°C ... +60 °C /-31 °F ... +140 °F

Relative humidity

20 % ... 80 %, non-condensing

Table 4-4: Mechanical

Characteristic

Rating

Dimensions

120 mm x 80 mm x 12 mm
4.72 inch x 3.15 inch x 0.47 inch

Weight

0.04 kg / 0.09 Ibs

" Technical data is subject to change without notice

14
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Localized safety instructions

5 Localized safety instructions

5.1 BG - YkazaHusi 3a 6e3onacHoOCT, npegHa3HavyeHue u KkBanudgpukaumm Ha
onepartopa

» BuHaru cnasBavite BCUYKM MEPKM U NpeanasHu AeACTBUS 3a ocurypsiBaHe Ha 6esonacHocT npu nsnonasaHe Ha Buck Converter Stability
Demoboard.

MpeaHa3HaveHue: Buck Converter Stability Demoboard e cneumanHo npoekTupaH 3a obpasoBaTenHa ynotpeba B nabopatopHa cpeaa 3a
aHanus Ha ctabunHocTTa Ha npeobpasyBaTenu ¢ NnomoLlTa Ha BekTopeH aHanusatop Bode 100 nnun Bode 500.

KBanudukaumm Ha onepaTopa:

» YBepeTe ce, Ye onepatopute Ha Buck Converter Stability Demoboard ca kBanuduunpanu, obyyeHn n ymbaHOMOLLEHN.

» YBepeTe ce, Ye onepaTopuTe ca 3ano3HaTh C BCUYKN BbTPELLHM MHCTPYKLUUK 3a 6e30NacHOCT, KakTo 1 C AOMbITHUTENHN penieBaHTHN
OOKyMeHTU. BuHaru npunaraiite Tasu nHdopmauusi o BpeMe Ha TECTOBE.

» [lepcoHanbT, KOMTO NonyyaBa obyyYeHue, MHCTPYKLMM UNnn ykasaHus, TpsibBa ga 6bae nog NOCTOsIHHMA HaA30p Ha ONUTEH oneparop,
nokaTo paboTtu ¢ obopyaBaHeTo.

» Buck Converter Stability Demoboard moxe ga ce nanonssa camo oT nuua Hag 16 roguHu.

OrpaHuyeHus Ha HanpexeHueTo: Buck Converter Stability Demoboard e SELV yctporicto (Safety Extra Low Voltage cbrnacHo IEC
60950-1), nsBecTHo oLLe kaTo obopyasaHe oT 3awumTeH knac |l unn ES1 cernacHo IEC 62368-1. Ako ce npunoxat HanpexeHus,
Hageuwasawy 60 V DC nnu 30 V RMS kbM HsIKOWM BXOA, UMK U3XOA, HA YCTPOMUCTBOTO, AOCTBMHUTE YacTu MoraT Aa cTaHaT onacHu 3a
nonvp. ToBa Moxe Aa foBeae A0 eNeKTpuYecku yaap, 6onesHeHn nsrapsiHust Unm cMbpT.

» Cebp3Baiite Makcumym 5.5 V DC kbM KoTO 1 Aa e Bxoa unu uaxop Ha Buck Converter Stability Demoboard.

Pa6oTHa cpepa: Yactu ot Buck Converter Stability Demoboard morat ga ce HarpsiBaT no Bpeme Ha paboTa, KoeTo Moxe Aa AoBefe A0
3anarnBaHe Ha necHos3ananMmu Matepvany unm HapaHsiBaHUs.

» He paboTteTe c yCTpoWCTBOTO Npy TemnepaTypu Hageuwasaim 35°C.

» [pbxTe necHosananvmu Matepvany ganey oT yCTPONUCTBOTO.

» He gokocBaliTe ropeLuy 30HM KaTo cekumsaiTa Ha ToBapa.

5.2 CS - Bezpeénostni pokyny, uréené pouziti a kvalifikace operatora

» Vzdy dodrZujte vSechna opatieni a pokyny k zajisténi bezpecénosti pfi pouzivani Buck Converter Stability Demoboard.

Urcéené pouziti: Buck Converter Stability Demoboard byl specialné navrzen pro vzdélavaci pouziti v laboratornim prostfedi za ucelem
analyzy stability méni¢id pomoci vektorového analyzatoru Bode 100 nebo Bode 500.

Kvalifikace operatora:

» Ujistéte se, ze obsluha Buck Converter Stability Demoboard je kvalifikovana, zkusena a autorizovana.

» Zajistéte, aby byla obsluha obeznamena se v§emi internimi bezpeénostnimi pokyny a dal$i relevantni dokumentaci. Tyto informace je
nutné vzdy dodrzovat b&éhem testovani.

» Osoby ve Skoleni nebo ziskavajici pokyny musi byt pfi praci s vybavenim neustale pod dohledem zku$ené osoby.

» Buck Converter Stability Demoboard smi pouzivat pouze osoby starsi 16 let.

Limity napéti: Buck Converter Stability Demoboard je zafizeni SELV (Safety Extra Low Voltage podle IEC 60950-1), také znamé jako
zafizeni ochranné tfidy Il nebo ES1 podle IEC 62368-1. Pokud jsou na jakykoliv vstup nebo vystup zafizeni pfivedena napéti pfesahujici
60 V DC nebo 30 V RMS, mohou se dotykové &asti stat nebezpecnymi. Mize dojit k urazu elektrickym proudem, popaleninam nebo smrti.
» Pripojujte maximalné 5,5 V DC na jakykoliv vstup nebo vystup Buck Converter Stability Demoboard.

Pracovni prostredi: Nékteré ¢asti Buck Converter Stability Demoboard se mohou béhem provozu zahfat, coz mize zpusobit vzniceni
hoflavych materialt nebo zranéni.

» Neprovozujte zafizeni pfi teploté okoli vy$si nez 35 °C.

» Uchovavejte hoflavé materialy mimo dosah zafizeni.

» Nedotykejte se horkych &asti, napfiklad zatéZové sekce.

5.3 DA - Sikkerhedsanvisninger, tilsigtet brug og operaterkvalifikationer

» Overhold altid alle foranstaltninger og forholdsregler for at sikre sikkerhed ved brug af Buck Converter Stability Demoboard.

Tilsigtet brug: Buck Converter Stability Demoboard er specielt designet til uddannelsesmaessig brug i laboratoriemiljger til analyse af
konverterstabilitet ved hjaelp af Bode 100 eller Bode 500 vektornetveerksanalysator.

Operatorkvalifikationer:

» Sarg for, at operatgrerne af Buck Converter Stability Demoboard er kvalificerede, kyndige og autoriserede.

» Sgrg for, at operatgrerne er bekendt med alle interne sikkerhedsanvisninger samt yderligere relevante dokumenter. Disse oplysninger
skal altid anvendes under test.

» Personale under oplaering eller instruktion skal veere under konstant opsyn af en erfaren operater under brug af udstyret.

» Buck Converter Stability Demoboard ma kun anvendes af personer over 16 ar.

Spaendingsgraenser: Buck Converter Stability Demoboard er et SELV-apparat (Safety Extra Low Voltage i henhold til IEC 60950-1), ogsa
kendt som beskyttelsesklasse Il eller ES1-udstyr i henhold til IEC 62368-1. Hvis spaendinger over 60 V DC eller 30 V RMS péfares en
hvilken som helst indgang eller udgang, kan bergrbare dele blive farlige. Dette kan fare til elektrisk sted, smertefulde forbreendinger eller
dedsfald.

» Tilslut maksimalt 5,5 V DC til enhver indgang eller udgang pa Buck Converter Stability Demoboard.

Arbejdsomgivelser: Dele af Buck Converter Stability Demoboard kan blive varme under drift, hvilket kan anteende braendbare materialer
eller forarsage skader.

» Brug ikke enheden ved omgivelsestemperaturer over 35 °C.
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» Hold breendbare materialer vaek fra enheden.
» Undga at rare varme omrader sasom belastningssektionen.

5.4 DE - Sicherheitshinweise, bestimmungsmaRige Verwendung und Qualifikation
des Bedienpersonals

» Beachten Sie immer alle MaBnahmen und VorsichtsmaRnahmen, um die Sicherheit bei der Verwendung des Buck Converter Stability
Demoboards zu gewahrleisten.

BestimmungsgemaRe Verwendung: Das Buck Converter Stability Demoboard wurde speziell fir den Ausbildungsgebrauch in
Laborumgebungen entwickelt, um die Stabilitdt von Wandlern mithilfe des Vektornetzwerkanalysators Bode 100 oder Bode 500 zu
analysieren.

Qualifikation des Bedienpersonals:

» Stellen Sie sicher, dass das Bedienpersonal des Buck Converter Stability Demoboards qualifiziert, geschult und autorisiert ist.

» Stellen Sie sicher, dass das Bedienpersonal lber alle internen Sicherheitsanweisungen sowie Uber zusatzliche relevante Dokumente
informiert ist. Diese Informationen sind stets wahrend der Tests anzuwenden.

» Personen, die eine Schulung oder Einweisung erhalten, missen wahrend der Arbeit am Gerat stéandig von einer erfahrenen Person
beaufsichtigt werden.

» Das Buck Converter Stability Demoboard darf nur von Personen Uber 16 Jahren verwendet werden.

Spannungsgrenzen: Das Buck Converter Stability Demoboard ist ein SELV-Gerat (Safety Extra Low Voltage gemaf IEC 60950-1), auch
bekannt als Schutzklasse Il oder ES1-Gerat gemaR IEC 62368-1. Wenn Spannungen lber 60 V DC oder 30 V RMS an einen Eingang oder
Ausgang des Gerats angelegt werden, kénnen berlhrbare Teile gefahrliche Spannungen fiihren. Dies kann zu Stromschlag, schmerzhaften
Verbrennungen oder Tod fiihren.

» SchlieRen Sie maximal 5,5V DC an einen Eingang oder Ausgang des Buck Converter Stability Demoboards an.

Arbeitsumgebung: Teile des Buck Converter Stability Demoboards kdnnen sich wahrend des Betriebs erhitzen, was zur Entziindung
brennbarer Materialien oder zu Verletzungen fiihren kann.

» Betreiben Sie das Gerat nicht bei Umgebungstemperaturen tber 35 °C.

» Halten Sie brennbare Materialien vom Gerat fern.

» Berlihren Sie keine heilRen Bereiche wie den Lastabschnitt.

5.5 EL - Odnyieg ac@paAcgiag, TTpoBAETTOPEVN XPAON KAl TTPOCOVTA XEIPIOTWV

» Tnpeite TavTa 6Aa Ta PETPA KA TIG TIPOPUAGEEIS yia TNV £Ea0@AAIon TG aoPAAeiag kKaTd Tn xprion Tou Buck Converter Stability
Demoboard.

MpoBAemropevn xprion: To Buck Converter Stability Demoboard éxel oxedlaaTei €101Kd yia eKTTAIBEUTIK) XPriON O€ EPYACTNPIOKA
TEPIBAAAOVTA YIa TNV AVAAUCT) TNG EUCTABEIOG JETATPOTTEWYV XPNOIUOTIOIWVTAG TOV dlavuopaTiko avaAuTtr diktuou Bode 100 i Bode 500.
MpooévTa XeIpIoTWV:

» BeBaiwBeite 611 01 XeIpioTéG Tou Buck Converter Stability Demoboard eival katapTigpévol, éuTreipol Kal e§ouciodoTnpévol.

» Beaiwbeite OTI 01 XEIPIOTEG yVwPIouv OAEG TIG EOWTEPIKEG 0dNYieg aoPaAgiag KaBwg kal TTPOCBeTa OXETIKG £yypaga. Or TTAnpopopieg
auTég TTPETTEN va eQapudlovTal KaTd T SIGPKEIX TwV SOKIPWV.

» To TpoowTTIké TToU BpioKeTal O€ eKTTaIdEUON 1) AapBdvel 0dnyieg TTPETTEl va BPioKeTal UTTO ouveXn ETTIBAEWN EUTTEIPOU XEIPIOTH.

» To Buck Converter Stability Demoboard emTpémreTal va XpnoIPOTIoIEiTal HOVO AT ATopa Avw Twv 16 £TWV.

Opi1a Tdong: To Buck Converter Stability Demoboard eival guokeur) SELV (Safety Extra Low Voltage cupgwva pe IEC 60950-1), yvwoTth
eTTiong wg e€0TMAIoP6G KaTnyopiag Trpoataaiag Il f ES1 cupgwva pe IEC 62368-1. Edv epappooTolv Tdoelg dvw Twv 60 V DC A 30 V
RMS o¢ otmmoiadnroTe €i00d0 i €000 TNG CUOKEUNG, EVOEXETAI T TIPOCRACIUA PEPN VO QEPOUV ETTIKIVOUVEG TATEIG, YEYOVOG TTOU UTTOPEI va
odnynoel oe nAekTpoTAnéia, eykauuara fj Bavaro.

» >uvdéaTe péyiato 5.5 V DC oe omoiadrtroTe gicodo i €§odo Tou Buck Converter Stability Demoboard.

MepiBaAAov epyaoiag: Mépn Tou Buck Converter Stability Demoboard ptropei va 6gppavBoulv katd Tn AsiToupyia, yeyovog TTou UTTopEi va
TTPOKAAEOEl AVAPAEEN EUPAEKTWV UNIKWV A TpAUPATIONOUG.

» Mn AsiToupyeite TN ouOKeur o€ Beppokpacieg TepIBGAAovTog avw Twv 35°C.

» KpatroTe eU@AEKTA UAIKG JOKPIG aTTO T CUOKEUR.

» Mn ayyideTe BepPEG TTEPIOKEG OTTWG TO TUAUO QOPTIOU.

5.6 EN - Safety instructions, designated use and operator qualifications

» Always observe all measures and precautions to achieve safety when using the Buck Converter Stability Demoboard.

Designated use: Buck Converter Stability Demoboard has been especially designed for educational use in laboratory environments to
analyze converter stability using the Bode 100 or Bode 500 vector network analyzer.

Operator qualifications:

» Make sure that the operators of the Buck Converter Stability Demoboard are qualified, skilled, and authorized.

» Make sure that the operators are aware of all internal safety instructions as well as additional relevant documents. Always apply this
information during testing.

» Personnel receiving training, instructions, directions, or education on the device must be under constant supervision of an experienced
operator while working with the equipment.

» The Buck Converter Stability Demoboard may only be used by persons over the age of 16.

Voltage Limits: The Buck Converter Stability Demoboard is a SELV device (Safety Extra Low Voltage in accordance with IEC 60950-1),
also known as protection class Ill or ES1 equipment according to IEC 62368-1. If voltages exceeding the limits of 60 V DC or 30 V RMS are
applied to any input or output of the device, touchable parts carry hazardous voltages. This could lead to electric shock, painful burn scars
and death.
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» Connect a maximum of 5.5 V DC to any input or output of the Buck Converter Stability Demoboard

Work environment: Parts of the Buck Converter Stability Demoboard can become hot during operation what could lead to the ignition of
flammable materials or injuries.

» Do not operate the device under environmental conditions that exceed a temperature of 35°C.

» Keep flammable materials away from the device.

» Do not touch hot areas like the load section.

5.7 ES -Instrucciones de seguridad, aplicacion prevista y cualificaciones de los
operadores

» Observe siempre todas las medidas y precauciones para garantizar la seguridad al utilizar el Buck Converter Stability Demoboard.
Aplicacion prevista: El Buck Converter Stability Demoboard ha sido disefiado especificamente para uso educativo en entornos de
laboratorio para analizar la estabilidad de convertidores utilizando el analizador de redes vectoriales Bode 100 o Bode 500.
Cualificaciones de los operadores:

» Asegurese de que los operadores del Buck Converter Stability Demoboard estén cualificados, capacitados y autorizados.

» Asegurese de que los operadores conozcan todas las instrucciones internas de seguridad, asi como otros documentos relevantes. Esta
informacion debe aplicarse siempre durante las pruebas.

» El personal en formacion o instruccion debe estar bajo supervision constante de un operador experimentado cuando trabaje con el
equipo.

» El Buck Converter Stability Demoboard solo puede ser utilizado por personas mayores de 16 afios.

Limites de tension: El Buck Converter Stability Demoboard es un dispositivo SELV (Safety Extra Low Voltage segun IEC 60950-1),
también conocido como equipo de clase de proteccion Il o ES1 segun IEC 62368-1. Si se aplican tensiones superiores a 60 V DC o0 30 V
RMS a cualquier entrada o salida del dispositivo, las partes accesibles pueden presentar tensiones peligrosas. Esto podria causar
descarga eléctrica, quemaduras graves o la muerte.

» Conecte un maximo de 5.5 V DC a cualquier entrada o salida del Buck Converter Stability Demoboard.

Entorno de trabajo: Algunas partes del Buck Converter Stability Demoboard pueden calentarse durante su funcionamiento, lo que puede
provocar la igniciéon de materiales inflamables o lesiones.

» No opere el dispositivo a temperaturas ambientales superiores a 35°C.

» Mantenga los materiales inflamables alejados del dispositivo.

» No toque zonas calientes como la seccién de carga.

5.8 ET - Ohutusjuhised, kasutusotstarve ja kasutaja kvalifikatsioon

» Jargige alati kdiki meetmeid ja ettevaatusabindusid, et tagada ohutus Buck Converter Stability Demoboard'i kasutamisel.
Kasutusotstarve: Buck Converter Stability Demoboard on spetsiaalselt loodud hariduslikuks kasutamiseks laborikeskkonnas, et
anallilisida muundurite stabiilsust kasutades vektorkanalianallisaatorit Bode 100 v4i Bode 500.

Kasutaja kvalifikatsioon:

» Veenduge, et Buck Converter Stability Demoboard'i kasutajad on kvalifitseeritud, oskustega ja volitatud.

» Veenduge, et kasutajad tunnevad kdiki sisemisi ohutusjuhiseid ning taiendavaid asjakohaseid dokumente. Testingul tuleb neid alati
jargida.

» Koolitusel vdi juhendamisel olev personal peab to6tamise ajal olema kogenud kasutaja pideva jarelevalve all.

» Buck Converter Stability Demoboard'i tohib kasutada vaid vahemalt 16-aastased isikud.

Pingepiirangud: Buck Converter Stability Demoboard on SELV-seade (Safety Extra Low Voltage vastavalt IEC 60950-1), tuntud ka kui
kaitseklass Il vdi ES1-seade vastavalt IEC 62368-1-le. Kui mdnele sisendile v6i valjundile rakendatakse tle 60 V DC v6i 30 V RMS,
voivad puudutatavad osad muutuda ohtlikult pingestatuks, pohjustades elektriloogi, pdletusvigastused vdi surma.

» Uhendage Buck Converter Stability Demoboard'i mis tahes sisendi véi valjundiga maksimaalselt 5,5 V DC.

Tookeskkond: Buck Converter Stability Demoboard'i osad véivad t66 ajal kuumaks minna, mis vdib pdhjustada tuleohtu vdi vigastusi.
» Arge kasutage seadet keskkonnatemperatuuril iile 35°C.

» Hoidke sittivad materjalid seadmest eemal.

» Arge puudutage kuumasid alasid, néiteks koormussektsiooni.

5.9 Fl - Turvallisuusohjeet, kayttotarkoitus ja kayttajan patevyys

» Noudata aina kaikkia toimenpiteita ja varotoimia turvallisuuden varmistamiseksi kaytettdessa Buck Converter Stability Demoboardia.
Kayttotarkoitus: Buck Converter Stability Demoboard on suunniteltu erityisesti koulutuskayttéon laboratoriymparistdissa muuntimien
stabiilisuuden analysointiin Bode 100- tai Bode 500 -vektorianalysaattorilla.

Kayttidjan patevyys:

» Varmista, etta Buck Converter Stability Demoboardin kayttajat ovat patevia, osaavia ja valtuutettuja.

» Varmista, etta kayttajat tuntevat kaikki sisaiset turvallisuusohjeet sekd muut asiaankuuluvat dokumentit. Naita ohjeita tulee aina
noudattaa testauksen aikana.

» Koulutettavana oleva henkildst6 saa tydskennella laitteen kanssa vain kokeneen kayttajan jatkuvassa valvonnassa.

» Buck Converter Stability Demoboardia saavat kayttaa vain yli 16-vuotiaat henkil6t.

Janniterajat: Buck Converter Stability Demoboard on SELV-laite (Safety Extra Low Voltage IEC 60950-1:n mukaan), tunnetaan myds
suojausluokan IlI tai ES1-laitteena IEC 62368-1:n mukaan. Jos laitteen sisdan- tai ulostuloihin kytketdan yli 60 V DC tai 30 V RMS,
kosketeltavissa osissa voi esiintya vaarallisia jannitteitd, jotka voivat aiheuttaa sdhkoiskun, palovammoja tai kuoleman.

» Kytke laitteen sisdan- tai ulostuloihin enintéan 5,5 V DC.

Tydymparisto: Buck Converter Stability Demoboardin osat voivat kuumentua kaytdén aikana, mika voi aiheuttaa syttyvien materiaalien
syttymisen tai loukkaantumisia.
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» Ala kayté laitetta ympaéristdn lampétiloissa, jotka ylittavat 35°C.
> Pida syttyvat materiaalit poissa laitteen I&heisyydesté.
» Ala kosketa kuumia alueita, kuten kuormitusosaa.

5.10 FR - Consignes de sécurité, utilisation prévue et qualifications des opérateurs

» Respectez toujours toutes les mesures et précautions nécessaires pour assurer la sécurité lors de I'utilisation du Buck Converter
Stability Demoboard.

Utilisation prévue: Le Buck Converter Stability Demoboard a été spécialement congu pour un usage éducatif en environnement de
laboratoire afin d’analyser la stabilité de convertisseurs a 'aide de I'analyseur de réseau vectoriel Bode 100 ou Bode 500.

Qualifications des opérateurs:

» Assurez-vous que les opérateurs du Buck Converter Stability Demoboard sont qualifiés, compétents et autorisés.

» Assurez-vous que les opérateurs connaissent toutes les consignes de sécurité internes ainsi que les documents supplémentaires
pertinents. Ces informations doivent toujours étre appliquées pendant les essais.

» Le personnel en formation ou recevant des instructions doit étre constamment supervisé par un opérateur expérimenté lorsqu’il travaille
avec I'équipement.

» Le Buck Converter Stability Demoboard ne peut étre utilisé que par des personnes agées de plus de 16 ans.

Limites de tension: Le Buck Converter Stability Demoboard est un appareil SELV (Safety Extra Low Voltage conformément a la norme
IEC 60950-1), également classé comme équipement de classe de protection Ill ou ES1 selon I'lEC 62368-1. Si des tensions supérieures a
60 V DC ou 30 V RMS sont appliquées a une entrée ou sortie, des parties accessibles peuvent devenir dangereusement sous tension,
entrainant choc électrique, brilures graves ou déces.

» Ne connectez pas plus de 5,5 V DC a une quelconque entrée ou sortie du Buck Converter Stability Demoboard.

Environnement de travail: Certaines parties du Buck Converter Stability Demoboard peuvent devenir chaudes en fonctionnement, ce qui
peut provoquer l'inflammation de matériaux inflammables ou des blessures.

» N'utilisez pas I'appareil dans un environnement dépassant 35°C.

» Gardez les matériaux inflammables a distance de 'appareil.

» Ne touchez pas les zones chaudes telles que la section de charge.

5.11 HR - Sigurnosne upute, predvidena namjena i kvalifikacije rukovatelja

» Uvijek se pridrzavajte svih mjera i sigurnosnih postupaka pri koristenju Buck Converter Stability Demoboarda.

Predvidena namjena: Buck Converter Stability Demoboard posebno je dizajniran za obrazovnu uporabu u laboratorijskim okruzenjima za
analizu stabilnosti pretvarac¢a pomocu vektorskog mreznog analizatora Bode 100 ili Bode 500.

Kvalifikacije rukovatelja:

» Provjerite jesu li rukovatelji Buck Converter Stability Demoboardom kvalificirani, vjesti i ovlasteni.

» Provijerite jesu li rukovatelji upoznati sa svim internim sigurnosnim uputama i dodatnom relevantnom dokumentacijom. Ove informacije
uvijek treba primjenijivati tijekom testiranja.

» Osoblje koje je na obuci ili prima upute mora biti pod stalnim nadzorom iskusnog rukovatelja tijekom rada s opremom.

» Buck Converter Stability Demoboard smiju koristiti samo osobe starije od 16 godina.

Ogranicenja napona: Buck Converter Stability Demoboard je SELV uredaj (Safety Extra Low Voltage prema IEC 60950-1), takoder
poznat kao uredaj klase zastite Ill ili ES1 prema IEC 62368-1. Ako se na bilo koji ulaz ili izlaz uredaja primijene naponi veci od 60 V DC ili
30 V RMS, dostupni dijelovi mogu postati opasni za dodir, $to moze dovesti do strujnog udara, opeklina ili smrti.

» Spojite najvise 5,5 V DC na bilo koiji ulaz ili izlaz Buck Converter Stability Demoboarda.

Radno okruzenje: Odredeni dijelovi Buck Converter Stability Demoboarda mogu se zagrijati tijekom rada, $to moze uzrokovati zapaljenje
zapaljivih materijala ili ozljede.

» Nemoijte koristiti uredaj pri temperaturama vec¢im od 35°C.

» Drzite zapaljive materijale dalje od uredaja.

» Ne dodirujte vru¢a podrucja poput odjeljka za optereéenije.

5.12 HU - Biztonsagi utasitasok, rendeltetésszerii hasznalat és kezelbi
szakképesitési kovetelmények

» Mindig tartson be minden biztonsagi intézkedést és elbirast a Buck Converter Stability Demoboard hasznalata soran.
Rendeltetésszeri hasznalat: A Buck Converter Stability Demoboardot kifejezetten oktatasi célu laboratériumi hasznalatra tervezték a
konverterek stabilitasanak elemzéséhez Bode 100 vagy Bode 500 vektorhalézat-analizator hasznalataval.

Kezel6i szakképesitések:

» Gy6z6djdn meg arrél, hogy a Buck Converter Stability Demoboard kezel6i képzettek, gyakorlottak és jogosultak.

» Gy6z46djon meg arrdl, hogy a kezeldk tisztaban vannak minden belsé biztonsagi utasitassal és tovabbi relevans dokumentummal.
Ezeket az informaciokat a tesztelés soran mindig alkalmazni kell.

» A képzésen vagy oktatason részt vevé személyzetnek a berendezés hasznalata kézben folyamatosan tapasztalt kezel felligyelete alatt
kell allnia.

» A Buck Converter Stability Demoboardot csak 16 évnél id6sebb személyek hasznalhatjak.

Fesziiltséghatarok: A Buck Converter Stability Demoboard SELV késziilék (Safety Extra Low Voltage az IEC 60950-1 szerint), mas
néven lll. védelmi osztalyu vagy ES1 berendezés az IEC 62368-1 szerint. Ha barmely bemenetre vagy kimenetre 60 V DC-nél vagy 30 V
RMS-nél nagyobb feszliltség kerll, az érinthet6 részek veszélyes feszlltség ala kerilhetnek. Ez aramiitést, égési sérlléseket vagy halalt
okozhat.

» Maximum 5,5 V DC csatlakoztathaté a Buck Converter Stability Demoboard barmely bemenetére vagy kimenetére.

Munkakornyezet: A Buck Converter Stability Demoboard egyes részei miikddés kdzben felmelegedhetnek, ami gyulékony anyagok
meggyulladasahoz vagy seérilésekhez vezethet.
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» Ne haszndlja a készlléket 35°C feletti kornyezeti h6mérséklet mellett.
» Tartsa tavol a gyulékony anyagokat a késziléktdl.
» Ne érintse meg a forrd részeket, példaul a terhelési szakaszt.

5.13 IT - Istruzioni di sicurezza, utilizzo previsto e qualifiche degli operatori

» Osservare sempre tutte le misure e precauzioni per garantire la sicurezza quando si utilizza il Buck Converter Stability Demoboard.
Utilizzo previsto: Il Buck Converter Stability Demoboard & stato progettato specificamente per uso didattico in ambienti di laboratorio per
analizzare la stabilita dei convertitori mediante I'analizzatore di rete vettoriale Bode 100 o Bode 500.

Qualifiche degli operatori:

» Assicurarsi che gli operatori del Buck Converter Stability Demoboard siano qualificati, competenti e autorizzati.

» Assicurarsi che gli operatori siano a conoscenza di tutte le istruzioni interne di sicurezza e dei documenti aggiuntivi pertinenti. Queste
informazioni devono essere applicate durante le prove.

» |l personale in formazione o istruzione deve essere costantemente supervisionato da un operatore esperto durante I'utilizzo
dell’'apparecchiatura.

» |l Buck Converter Stability Demoboard puo essere utilizzato solo da persone di eta superiore ai 16 anni.

Limiti di tensione: Il Buck Converter Stability Demoboard € un dispositivo SELV (Safety Extra Low Voltage conforme alla norma IEC
60950-1), noto anche come apparecchiatura di classe di protezione Ill o ES1 secondo IEC 62368-1. Se vengono applicate tensioni
superiori a 60 V DC o 30 V RMS a qualsiasi ingresso o uscita, le parti accessibili possono diventare pericolose. Cid pud causare scosse
elettriche, ustioni o morte.

» Collegare un massimo di 5,5 V DC a qualsiasi ingresso o uscita del Buck Converter Stability Demoboard.

Ambiente di lavoro: Alcune parti del Buck Converter Stability Demoboard possono riscaldarsi durante il funzionamento, causando
potenziale accensione di materiali infiammabili o lesioni.

» Non utilizzare il dispositivo in ambienti con temperatura superiore a 35°C.

» Tenere i materiali infiammabili lontano dal dispositivo.

» Non toccare le aree calde come la sezione del carico.
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5.15 LT - Saugos nurodymai, numatytasis naudojimas ir operatoriaus kvalifikacijos

» Visada laikykités visy priemoniy ir atsargumo reikalavimy, kad uztikrintuméte saugg naudojant Buck Converter Stability Demoboard.
Numatytasis naudojimas: Buck Converter Stability Demoboard yra specialiai sukurtas edukaciniam naudojimui laboratorinéje aplinkoje
konverteriy stabilumui analizuoti naudojant Bode 100 arba Bode 500 vektorinio tinklo analizatoriy.

Operatoriaus kvalifikacijos:

» |sitikinkite, kad Buck Converter Stability Demoboard operatoriai yra kvalifikuoti, jgude ir jgalioti.

» |sitikinkite, kad operatoriai Zino visas vidines saugos instrukcijas bei kitus susijusius dokumentus. Visa §i informacija turi bati taikoma
bandymy metu.

» Mokomi arba instruktuojami darbuotojai privalo dirbti tik priziGrimi patyrusio operatoriaus.

» Buck Converter Stability Demoboard gali naudoti tik asmenys, vyresni nei 16 mety.

Itampos ribos: Buck Converter Stability Demoboard yra SELV jrenginys (Safety Extra Low Voltage pagal IEC 60950-1), taip pat Zinomas
kaip Il apsaugos klasés arba ES1 jrenginys pagal IEC 62368-1. Jei bet kuriam jrenginio j&jimui ar iSéjimui taikoma didesné nei 60 V DC
arba 30 V RMS jtampa, lie€iamos dalys gali tapti pavojingai jtampos. Tai gali sukelti elektros smagj, nudegimus ar mirtj.

» Prie bet kurio Buck Converter Stability Demoboard jéjimo ar iSéjimo prijunkite ne daugiau kaip 5,5 V DC.

Darbo aplinka: Kai kurios Buck Converter Stability Demoboard dalys gali jkaisti veikimo metu, o tai gali sukelti degiy medziagy
uzsidegimg arba suzeidimus.

» Nenaudokite jrenginio aplinkoje, kur temperatira virsija 35°C.

» Laikykite degias medziagas atokiau nuo jrenginio.

» Nelieskite karsty viety, tokiy kaip apkrovos dalis.
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5.16 LV - Drosibas instrukcijas, paredzéta izmantoSana un operatora kvalifikacija

» Vienmeér ieverojiet visus droSibas pasakumus un piesardzibas noradijumus, lietojot Buck Converter Stability Demoboard.
Paredzéta izmantos$ana: Buck Converter Stability Demoboard ir Tpasi izstradats izglitojosai lietoSanai laboratorijas vidg, lai analizétu
parveidotdju stabilitati, izmantojot Bode 100 vai Bode 500 vektoru tikla analizatoru.

Operatora kvalifikacija:

» Parliecinieties, ka Buck Converter Stability Demoboard operatori ir kvalificéti, prasmigi un pilnvaroti.

» Parliecinieties, ka operatori ir informéti par visam iek$&jam dro$ibas instrukcijam un citiem bitiskiem dokumentiem. ST informécija
vienmér jaievéro testéSanas laika.

» Apmacamam personalam aprikojuma lietoSanas laika vienmér jaatrodas pieredzé&jusa operatora uzraudziba.

» Buck Converter Stability Demoboard drikst izmantot tikai personas, kas vecakas par 16 gadiem.

Sprieguma ierobezojumi: Buck Converter Stability Demoboard ir SELV ierice (Safety Extra Low Voltage saskana ar IEC 60950-1),
pazistama arT ka lll aizsardzibas klases vai ES1 iekarta saskana ar IEC 62368-1. Ja jebkuram ieejas vai izejas savienojumam tiek
pielietots spriegums, kas parsniedz 60 V DC vai 30 V RMS, pieejamas dalas var k|t bistamas pieskaroties. Tas var izraisTt elektroSoku,
apdegumus vai navi.

» Pievienojiet ne vairak ka 5,5 V DC pie jebkuras Buck Converter Stability Demoboard ieejas vai izejas.

Darba vide: Dalas no Buck Converter Stability Demoboard darbibas laika var sakarst, kas var izraisit viegli uzliesmojoSu materialu
aizdegSanos vai traumas.

» Neizmantojiet ierici vidé, kur temperatdra parsniedz 35°C.

» Turiet viegli uzliesmojoSus materialus talak no ierices.

» Nepieskarieties karstam vietam, pieméram, slodzes sekcijai.

5.17 NL - Veiligheidsinstructies, beoogd gebruik en kwalificaties van de bediener

» Houd u altijd aan alle maatregelen en voorzorgsmaatregelen om de veiligheid te waarborgen bij het gebruik van de Buck Converter
Stability Demoboard.

Beoogd gebruik: De Buck Converter Stability Demoboard is speciaal ontworpen voor educatief gebruik in laboratoria om de stabiliteit van
converters te analyseren met behulp van de Bode 100 of Bode 500 vectornetwerkanalysator.

Kwalificaties van de bediener:

» Zorg ervoor dat de bedieners van de Buck Converter Stability Demoboard gekwalificeerd, deskundig en bevoegd zijn.

» Zorg ervoor dat de bedieners op de hoogte zijn van alle interne veiligheidsinstructies en andere relevante documentatie. Deze
informatie moet altijd worden toegepast tijdens tests.

» Personeel dat wordt opgeleid of geinstrueerd, moet tijdens het werken met het apparaat voortdurend worden begeleid door een ervaren
operator.

» De Buck Converter Stability Demoboard mag alleen worden gebruikt door personen ouder dan 16 jaar.

Spanningslimieten: De Buck Converter Stability Demoboard is een SELV-apparaat (Safety Extra Low Voltage volgens IEC 60950-1), ook
bekend als beschermingsklasse Ill of ES1-apparatuur volgens IEC 62368-1. Wanneer spanningen van meer dan 60 V DC of 30 V RMS
worden toegepast op een ingang of uitgang, kunnen aanraakbare delen gevaarlijke spanningen voeren. Dit kan leiden tot elektrische
schokken, brandwonden of de dood.

» Sluit maximaal 5,5 V DC aan op een willekeurige ingang of uitgang van de Buck Converter Stability Demoboard.

Werkomgeving: Onderdelen van de Buck Converter Stability Demoboard kunnen heet worden tijdens gebruik, wat brandgevaar of letsel
kan veroorzaken.

» Gebruik het apparaat niet in omgevingen waar de temperatuur hoger is dan 35°C.

» Houd brandbare materialen uit de buurt van het apparaat.

» Raak geen hete oppervlakken aan, zoals de belastingssectie.

5.18 PL - Instrukcje bezpieczenstwa, przeznaczenie i kwalifikacje operatora

» Zawsze przestrzegaj wszystkich srodkéw i zasad ostroznosci, aby zapewni¢ bezpieczenstwo podczas korzystania z Buck Converter
Stability Demoboard.

Przeznaczenie: Buck Converter Stability Demoboard zostat zaprojektowany specjalnie do zastosowan edukacyjnych w srodowisku
laboratoryjnym w celu analizowania stabilno$ci przetwornic przy uzyciu analizatora sieci wektorowych Bode 100 lub Bode 500.
Kwalifikacje operatora:

» Upewnij sie, ze operatorzy Buck Converter Stability Demoboard sg wykwalifikowani, kompetentni i upowaznieni.

» Upewnij sie, ze operatorzy znajg wszystkie wewnetrzne instrukcje bezpieczenstwa oraz dodatkowe istotne dokumenty. Informacje te
nalezy zawsze stosowac podczas testow.

» Osoby szkolone lub instruowane muszg pozostawac¢ pod statym nadzorem doswiadczonego operatora podczas pracy z urzadzeniem.
» Buck Converter Stability Demoboard moze by¢ uzywany tylko przez osoby powyzej 16. roku zycia.

Limity napiecia: Buck Converter Stability Demoboard jest urzadzeniem SELV (Safety Extra Low Voltage zgodnie z IEC 60950-1), znanym
réwniez jako urzgdzenie klasy ochronnej Il lub ES1 zgodnie z IEC 62368-1. Jesli na dowolne wejscie lub wyjscie zostanie podane
napiecie przekraczajgce 60 V DC lub 30 V RMS, dostepne czesci moga stac sie niebezpieczne w dotyku. Moze to prowadzi¢ do porazenia
pradem, oparzen lub smierci.

» Podtaczaj maksymalnie 5,5 V DC do dowolnego wejscia lub wyjscia Buck Converter Stability Demoboard.

Srodowisko pracy: Niektore czesci Buck Converter Stability Demoboard mogg nagrzewaé sie podczas pracy, co moze powodowaé
zapton materiatéw fatwopalnych lub obrazenia.

» Nie uzywaj urzadzenia, jesli temperatura otoczenia przekracza 35°C.

» Przechowuj materiaty tatwopalne z dala od urzadzenia.

» Nie dotykaj gorgcych obszaréw, takich jak sekcja obcigzenia.
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5.19 PT - Instrugdes de seguranga, uso designado e qualificacées do operador

» Sempre observe todas as medidas e precaugdes para garantir a seguranga ao utilizar o Buck Converter Stability Demoboard.

Uso designado: O Buck Converter Stability Demoboard foi projetado especificamente para uso educacional em ambientes laboratoriais
para analise da estabilidade de conversores utilizando o analisador de redes vetoriais Bode 100 ou Bode 500.

Qualificag6es do operador:

» Certifique-se de que os operadores do Buck Converter Stability Demoboard sejam qualificados, capacitados e autorizados.

» Certifiqgue-se de que os operadores estejam cientes de todas as instrugdes internas de seguranga e de documentos adicionais
relevantes. Essas informagdes devem ser aplicadas sempre durante os testes.

» O pessoal em treinamento ou instrugdo deve estar sob supervisdo constante de um operador experiente ao trabalhar com o
equipamento.

» O Buck Converter Stability Demoboard s6 pode ser utilizado por pessoas com mais de 16 anos.

Limites de tensdo: O Buck Converter Stability Demoboard é um dispositivo SELV (Safety Extra Low Voltage de acordo com a IEC
60950-1), também conhecido como equipamento de classe de protecéo Il ou ES1 conforme a IEC 62368-1. Se forem aplicadas tensdes
superiores a 60 V DC ou 30 V RMS a qualquer entrada ou saida, partes acessiveis podem tornar-se perigosas. Isso pode causar choque
elétrico, queimaduras graves ou morte.

» Conecte no maximo 5,5 V DC a qualquer entrada ou saida do Buck Converter Stability Demoboard.

Ambiente de trabalho: Algumas partes do Buck Converter Stability Demoboard podem aquecer durante a operagéo, o que pode causar
ignicdo de materiais inflamaveis ou lesdes.

» N&o opere o dispositivo em ambientes onde a temperatura exceda 35°C.

» Mantenha materiais inflamaveis longe do dispositivo.

» N&o toque em areas quentes, como a sec¢do de carga.

5.20 RO - Instructiuni de siguranta, destinatia de utilizare si calificarile operatorului

» Respectati intotdeauna toate masurile si precautiile pentru a asigura siguranta atunci cand utilizati Buck Converter Stability Demoboard.
Destinatia de utilizare: Buck Converter Stability Demoboard este special conceput pentru utilizare educationala in medii de laborator,
pentru analizarea stabilitatii convertizoarelor folosind analizorul de retea vectoriala Bode 100 sau Bode 500.

Calificarile operatorului:

» Asigurati-va ca operatorii Buck Converter Stability Demoboard sunt calificati, instruiti si autorizati.

» Asigurati-va ca operatorii cunosc toate instructiunile interne de siguranta si documentele relevante suplimentare. Aceste informatii
trebuie aplicate intotdeauna in timpul testelor.

» Personalul aflat in instruire sau formare trebuie supravegheat permanent de un operator experimentat in timpul lucrului cu
echipamentul.

» Buck Converter Stability Demoboard poate fi utilizat doar de persoane cu varsta peste 16 ani.

Limite de tensiune: Buck Converter Stability Demoboard este un dispozitiv SELV (Safety Extra Low Voltage conform IEC 60950-1),
cunoscut si ca echipament de clasa de protectie Il sau ES1 conform IEC 62368-1. Daca tensiuni mai mari de 60 V DC sau 30 V RMS sunt
aplicate oricarei intrari sau iesiri, partile accesibile pot deveni periculoase. Acest lucru poate provoca electrocutare, arsuri sau moarte.

» Conectati maximum 5,5 V DC la orice intrare sau iesire a Buck Converter Stability Demoboard.

Mediul de lucru: Unele componente ale Buck Converter Stability Demoboard se pot incalzi in timpul functionarii, ceea ce poate provoca
aprinderea materialelor inflamabile sau accidentari.

» Nu utilizati dispozitivul in medii cu temperaturi peste 35°C.

» Tineti materialele inflamabile departe de dispozitiv.

» Nu atingeti zonele fierbinti, cum ar fi sectiunea de sarcina.

5.21 SK - Bezpecnostné pokyny, uréené pouzitie a kvalifikacia obsluhy

» Vzdy dodrzujte vSetky opatrenia a pokyny na zaistenie bezpecnosti pri pouzivani Buck Converter Stability Demoboard.

Urcéené pouzitie: Buck Converter Stability Demoboard je Specialne navrhnuty na vzdelavacie pouzitie v laboratériach na analyzu stability
meni¢ov pomocou vektorového analyzatora siete Bode 100 alebo Bode 500.

Kvalifikacia obsluhy:

» Uistite sa, Ze obsluha Buck Converter Stability Demoboard je kvalifikovana, skisena a autorizovana.

» Uistite sa, Ze obsluha pozna vSetky interné bezpecnostné pokyny a dalSie relevantné dokumenty. Po€as testov musia byt tieto
informacie vzdy dodrzané.

» Personal, ktory je v Skoleni alebo inStruktazi, musi byt pocas prace so zariadenim pod neustalym dohladom skuseného operatora.

» Buck Converter Stability Demoboard mézu pouzivat iba osoby starSie ako 16 rokov.

Limity napétia: Buck Converter Stability Demoboard je zariadenie SELV (Safety Extra Low Voltage podla IEC 60950-1), zname aj ako
zariadenie triedy ochrany Il alebo ES1 podla IEC 62368-1. Ak sa na ktorykolvek vstup alebo vystup zariadenia privedie napatie nad 60 V
DC alebo 30 V RMS, dotykové ¢asti mézu byt nebezpecne pod napatim. To méze viest k urazu elektrickym pradom, popaleninam alebo
smrti.

» K akémukolvek vstupu alebo vystupu Buck Converter Stability Demoboard pripajajte maximalne 5,5 V DC.

Pracovné prostredie: Niektoré ¢asti Buck Converter Stability Demoboard sa m6zu po¢as prevadzky zahrievat, ¢o méze spdsobit
vznietenie horfavych materidlov alebo zranenia.

» Zariadenie nepouzivajte v prostredi s teplotou nad 35°C.

» Horfavé materialy drzte mimo dosahu zariadenia.

» Nedotykajte sa hortcich oblasti, ako je napriklad zatazovacia Cast.

5.22 SL - Varnostna navodila, predvidena uporaba in kvalifikacije upravljavca
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» Vedno upostevajte vse ukrepe in previdnostne postopke za zagotovitev varnosti pri uporabi Buck Converter Stability Demoboard.
Predvidena uporaba: Buck Converter Stability Demoboard je posebej zasnovan za izobrazevalno uporabo v laboratorijih za analizo
stabilnosti pretvornikov z uporabo vektorskega analizatorja Bode 100 ali Bode 500.

Kvalifikacije upravljavca:

» PrepriCajte se, da so upravljavci Buck Converter Stability Demoboard usposobljeni, ves&i in pooblascéeni.

» Prepri¢ajte se, da so upravljavci seznanjeni z vsemi notranjimi varnostnimi navodili in drugimi pomembnimi dokumenti. Te informacije je
treba dosledno upostevati med testiranjem.

» Osebje, ki je v procesu usposabljanja ali prejema navodila, mora delati pod stalnim nadzorom izkuSsenega upravljavca.

» Buck Converter Stability Demoboard lahko uporabljajo samo osebe, starejSe od 16 let.

Mejne vrednosti napetosti: Buck Converter Stability Demoboard je naprava SELV (Safety Extra Low Voltage v skladu z IEC 60950-1),
znana tudi kot oprema razreda za$gite Il ali ES1 v skladu z IEC 62368-1. Ce je na kateri koli vhod ali izhod naprave priklju¢ena napetost,
ki presega 60 V DC ali 30 V RMS, lahko dostopni deli postanejo nevarni. To lahko povzroci elektriéni udar, opekline ali smrt.

» Na kateri koli vhod ali izhod Buck Converter Stability Demoboard prikljucite najve¢ 5,5 V DC.

Delovno okolje: Deli Buck Converter Stability Demoboard se lahko med delovanjem segrejejo, kar lahko povzroci vzig gorljivih materialov
ali poskodbe.

» Naprave ne uporabljajte pri temperaturah okolice nad 35°C.

» Gorljive materiale hranite stran od naprave.

» Ne dotikajte se vrocih delov, kot je obremenitveni del.

5.23 SV - Sakerhetsinstruktioner, avsedd anvandning och anvandarkvalifikationer

» Folj alltid alla atgarder och forsiktighetsatgarder for att sakerstélla sékerhet vid anvandning av Buck Converter Stability Demoboard.
Avsedd anvandning: Buck Converter Stability Demoboard ar sarskilt utformad for utbildningsbruk i laboratoriemiljder for analys av
omvandlarstabilitet med hjalp av Bode 100 eller Bode 500 vektornatverksanalysator.

Anvéandarkvalifikationer:

» Sakerstall att operatdrerna av Buck Converter Stability Demoboard ar kvalificerade, kunniga och behdériga.

» Sakerstall att operatdrerna &r medvetna om alla interna sékerhetsinstruktioner samt ytterligare relevanta dokument. Denna information
ska alltid tillampas vid testning.

» Personal som utbildas eller instrueras maste sta under stéandig évervakning av en erfaren operator vid arbete med utrustningen.

» Buck Converter Stability Demoboard far endast anvéndas av personer dver 16 ar.

Spanningsgranser: Buck Converter Stability Demoboard ar en SELV-enhet (Safety Extra Low Voltage enligt IEC 60950-1), dven kand
som skyddsklass Il eller ES1-utrustning enligt IEC 62368-1. Om spanningar som éverskrider 60 V DC eller 30 V RMS appliceras pa nagon
in- eller utgang kan berérbara delar bli farliga. Detta kan leda till elektrisk st6t, brannskador eller dodsfall.

» Anslut hogst 5,5 V DC till nagon in- eller utgang pa Buck Converter Stability Demoboard.

Arbetsmiljo: Delar av Buck Converter Stability Demoboard kan bli varma under drift, vilket kan orsaka antandning av brandfarliga material
eller skador.

» Anvand inte enheten vid omgivningstemperaturer som 6verstiger 35°C.

» Hall brandfarliga material borta fran enheten.

» ROr inte varma omraden, sdsom belastningsdelen.

524 ZH - Z4& i, BB MEERER

» 7£{# Fl Buck Converter Stability Demoboard Y - 1518 R EFFRIBLZ BRI EEE -

$85ERi#k : Buck Converter Stability Demoboard XXM EFEFHHE BEMIZI - OlfEA Bode 100 2k Bode 500 & EM &Y X
RERIREMFHITON -

BIERSE .

» iEHE{R Buck Converter Stability Demoboard RIIR{ER B &HE - HEEHKEEN -

> ERREER TRAANSNZ2RAREMBERH  FENREEPRELEEILER -

> ATEIFIESPHAREERREN VD ABLELNFENREREE T LE -

» Buck Converter Stability Demoboard o] 5% 16 SHIAREEAR -

EB[EPRHI : Buck Converter Stability Demoboard & F SELV (Safety Extra Low Voltage, REBIEHEE ) iR% - FA IEC 60950-1 ¥R -
/& T IEC 62368-1 EXHI=2RIRIF ( Class Ill) 2 ES118% - MNRRFBEAMA S L IHEWRIEE 60 V DC 8 30 VRMS BIEEE - O]
B S TIRETHAGKREE - TIAESHME - REERTT -

» i52)@ Buck Converter Stability Demoboard BI{E{aT%i A Sk 4 i IniE #4854 5.5 V DC MIB[E -

T4E¥FIR : Buck Converter Stability Demoboard BIER 2 B TESTHIB O SE R & - ORESHEBMREXS|IRHE -

> E7ENRIRRERY 35°C WEHTHERIES -

> BRSNS E -

> E7REENAET S SESEXE,

22 OMICRON Lab



Technical support

6 Technical support

When you are working with our products we want to provide you with the greatest possible benefits. If you
need any support, we are here to assist you!

Technical Support - Get Support

www.omicron-lab.com/support

support@omicron-lab.com

At our technical support hotline, you can reach well-educated technicians for all your questions.
Competent and free of charge.

Make use of our technical support hotlines:

Americas: +1 713 830-4660 or +1 800-OMICRON

Asia-Pacific: +852 3767 5500

Europe / Middle East / Africa: +43 59495 4444

Additionally, you can find the OMICRON Lab Service Center or Sales Partner closest to you at

www.omicron-lab.com — Contact.

OMICRON Lab
OMICRON electronics GmbH,
Oberes Ried 1, 6833 Klaus, Austria. +43 59495

OMICRON Lab 23



Version 1.0

info@omicron-lab.com
www.omicron-lab.com

© OMICRON Lab, 2026
DGN1DEMO-2 User Manual English
All rights reserved.

ENU 1314 05 01



