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Your Professional Partner for Power Electronics
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= 2 ZES Zimmer LMG95 precision power analyzer

= Power Source AGILENT 6813B (2kW) and KEYSIGHT AC6804A (4kW)

= LeCroy WR104Xi & TEKTRONIX DP0O4140B scopes (1GHz, 4 channels, 20MB)

= 5 TEKTRONIX current probes (15 - 150A, 0 - 120MHz)

= 3 AGILENT 6060B loads with 34401A multimeters

= LeCroy DA1855A, ZS1500, AP033, ADP305, AP015, PPE2kV

= 2 EA 3kW power supplies: 720V / 15A, 80V / 120A

= Spectrum Analyzer Hameg HM5014 (1GHz) and TEKTRONIX 2710 (10kHz - 1.8GHz)
= 3 EL9000 and 5 STATRON 3229 loads with ESCORT 3136A multimeters

= 2kW variable power transformer with METRA HIT 29S power analyzer

» Greisinger GTH1200 and Impac Infratherm IN15 thermometers

» HP4284 + HP42841 + HP42842 precision LCR Meter (20Hz - 1MHz, 20A)

= ET SYSTEM M9714B electronic load 500V / 1.2kW

= Signal Generator: AGILENT 33220A & Marconi Instruments 2023 (10kHz - 1.8GHz)
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1994
1995
1996
1996
1996
1997
1997
1998
1998
1998
2002
2003
2004
EP2479975
EP3361718
EP2573904
EP2765701
EP3041112
EP3460952

Deutsches
Patent- und Markenamt

SMPS for TV and VCR *
SMPS with accu standby
SMPS trafo for energy and info

Error amplifier for SMPS

SMPS with overvoltage protection
SMPS with high side switch
Resonant converter with intrinsic PFC

SMPS with uP controlled burst mode

Series / Parallel-resonant converter

HF storage coil

Multiple asynchronuous rectification for SMPS
Resonant converter with integrated boost means
SMPS Supply circuit for mains interruption
Controlled large signal capacitor and inductor
Controlled large signal capacitor and inductor
Large signal VCO

Wireless resonance-coupled power transmission
Coupling-optimized wireless power transmission

Voltage-controlled oszillator for large signals

US Patents

6,434,030 SMPS with pP
5,949,660 SMPS with standby
6,166,923 SMPS

5,973,940 Low power SMPS
5,657,218 SMPS

6,154,111 Storage coil
8,854,151 B2 Controlled large signal C and L
9,450,558 B2 Controlled large signal C and L
9,748,931 B2 Controlled large signal C and L
8,963,514 B2 Large signal VCO

9,479,112 B2 Large signal VCO

9,577,714 B2 Wireless energy transmission

9,748,931 B2 Wireless energy transmission
10,079,512 B2 Wireless energy transmission
10,411,511 B2 Wireless power transmission
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Power Supply reliability analysis
Resonant LLC Converter with synchronous rectification
and interleaved PFC for new generation devices

Investigation of defect Notebook battery packs

Qualifying Power Supplies for PCs & servers

Development of several voltage converters for motherboards

» 5 Phase Converter with high efficiency (CPU 1.2V/160A)
2 Phase Converter (Memory 1.5V/60A)

1 Phase Converter (1.1V/20A)

Memory Termination (4A sink/source)

Linear Regulator (1.8V/1A)
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. ibR Automotive & Avionic

ER CONVERSION

Development of high efficient Power Supply for an Automotive TV

Development of resonant converters with planar trafo for a Motor-Bike
+ 6.9kW On-Board Charger for traction battery and Pre-Charger

« 14V /30A for starter battery

Inclusive concept search, safety, EMI, functionality, cost reduction

Development
of an Automotive Power Supply for rear seat entertainment systems

Trouble shooting
in an Automotive Test Equipment

Avionic ,meal on demand" (A380)

Concept investigations, Reduction of harmonic currents

Fault diagnostic s 5 i

of an Air Surveillance Monitor with redundant power supply
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Testing of an UV therapy device
EMC support in a defibrilator with heart sensors,
quality control, trouble shooting and adaption to

new standards

Development of high voltage and battery-

charging circuits in a mobile defibrilator

Consultation

Electrosurgery power concept and development
support

Reliability analysis of power supplies for

medical applications
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= Concept development of contactless energy
transmission for banking systems

= Research of a Power Supply concept for auto tape
loaders, development, support of production

= Cooperation Development of Power Supplies
for IT equipment, support in South Korea & China

» Reliability analysis of consumer monitors

» Development of 11
DC/DC converters +15V_prim
for 400 Watt transceiver,
low noise, highly reliable,
low power losses
and cost efficient
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Development of several high precision power supplies
for nanometer positioning machines (5W - 1kW)

Lifetime & MTBF calculation of industrial DIN-
rail power supplies and component stress analysis

Development of two servo motor controller families
1 & 3 phase, 250W - 12kW, Power components, PCB,
Safety, EMI, temperature management, cost reduction

Reliability analysis of industrial DC/DC converters

» Reliability analysis of several industrial 1kW AC/DC power supply
with Safety Integrity Level 3 (IEC 61508) for gas plant

= Development of AC/DC power supplies for electricity meter with
long lifetime, cost effective, high availabiltiy and robustness
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Type testing of a 1.8 MW traction converter:
= Functionality

= Short circuit protection
= Reliability

= Efficiency

= Insulation

= Heat Run

= Safety

Development of the Routine Test

Type testing of auxiliary converters & battery chargers up to
150kW

Development and installation of an Endurance Test Bench
to analyse the lifetime of optical components & IGBTs
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Research
Resonant Power Supply for Data Projector

Concept development
Lamp Ballast with intrinsic PFC

Research & Development of zero Watt Standby
Switch-onable via LAN or push button
for PC and Server

Presented at Winner of the CHIP
CeBIT 2009 Green Award

2009!
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EN 55011 / EN55022 : H
Conducted and ratidated noise P PR
of LED converter -

EN 61.000-4-2 (ESD)
of LED lamp

Conducted common mode Noise
of On Board Charger

EN 61.000-4-4 (Burst)
EN 61.000-4-5 (Surge)
of industrial power supply
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Failure Analysis
of encapsulated power supplies

Qualification of
power supplies for household appliances

Reliability Analysis
of medical power supplies

Safety and Lifetime Improvements
of several hand held battery gardening tools
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IC Reverse Engineering ':-'?'.'"_:fi‘ﬂ_.“_.f

;q -] E.hrh. ¥ |
= Case opening 1l
» Analyzing the circuit '
» Patent search

R0 R3

RS0

(i

f i ! R R29
R

Reverse Engineering

= Unknown power supply
= Strange behaviour
» Failure analysis
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High Voltage Partial Discharge Measurements
of IGBTs and Thyristors

Gold thickness measurement
of PCB with edge connector

IGBT characterization
Double pulse test, short circuit, etc.

Failure Analysis
of electrolytic capacitors




ID R Wireless Power Transmission

System with high efficiency and high dynamic range

s v &

= High efficient (total 80%) with loose coupling

» Independent from load & dynamic coupling conditions
= Presented at ,electronic goes medical 2012" in Munich
= Up to 400W

= 9 US Patents and 6 EU Patents

=P

uni

Winner of
Innovation Awards
2015 & 2016
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For transplanted Heart Pump (15W) For transplanted Deep Brain Stimulation (10W)
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Winner of the
EU Innovation Award
EIT 2016!
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= Furtwangen University
- Industry Electronics
Power Supplies for Embedded Systems
Power Electronics
E-Car Driving Technology
Electronics in Medical Engineering
Applied Electronics in Mechanical Engineering

= FED (Association for Electronic Development) e.V.
- Reliable Power Supplies
- Wireless Power Supplies

» Vogel Business Media
- Analysis and Measurement of Power Supplies

= ZVEI
- Reliability of high efficient Power Supplies

PLATTFORM FUR

= In-house Seminars
- Reliability of Power Supplies
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1986-90:

1990 - 1998:

1998 - 2001:

1998:

Since 2008:

2015 & 2016:

Since 2019:

Electronics, Furtwangen University
Thesis: Active Mains Harmonic Compensation
with 30kVA Frequency Converter

Employed by "Deutsche Thomson Brandt
GmbH" in Villingen as R&D engineer in the
Power Conversion Lab.

Project leader in the "Steinbeis Transfer Center
for Power & Drive Engineering" in St. Georgen

Start of IBR Ingenieurbiiro Rehm
Laboratory for Power Electronics

Tutor at Furtwangen University: Power Supplies,
Power Electronics, Industry Electronics

Winner of two Innovation Awards

Honorary Professor at Furtwangen University
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STROMVERSORGUNGEN /| NETZGERATE & NETETEILE

14 9. Juli 2013 6,00€ 9.90sfr

Zuverlasslge Netzteile smd

elektroniknet.de @
keine reine Gliickssache
Information en zur Zuverdssigkeltvon Nettellen sind of imefifrend.
Deshalb analysiert man Netrtele om besten selber. Hrer erfohren Sie,
wie das mittels Oszifloskop, Tostkopf und Stromzange geht.

Fachmedium fur industrielle Anwender und Entwickler
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Auch harte Dauvertests sagen

nichts Ober die Ziwerl2ssighkeit

Firmen, disbares sthiechie Erfzhnimgen
mi = s
macht kaher, tmmrrehen diese off cinem
hamen MEueries ke vor den Produlkions-
mam. Eswanien Temperanurprollic turhye-
Flmen, doru kmmen mifnene Erschah-
ryklom unier Volllasy 'Wenn dic Nomofk
heson Stess eme Wele ng dwchhaken,

Um eine zuverldssige Stromversorgung zu be-
kommen, fordern viele Einkéufer eine hohe
MTBF, am besten noch doppelt so viel Leistung
wie nétig und mindestens ein Gilitesiegel. Dann
kann doch nichts mehr passieren? Die Realitit
sieht leider ganz anders aus, denn Stromversor-
gungen halten hdufig nicht, was man von ihnen
erwartet. Mit Oszilloskop und Stromzange kann
man selber herausfinden, ob man ein zuverlissi-
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Wireless Power Transmission

with High Efficiency and Wide

Dynamic Range for Extensive
Applications

Winglezz power travzmizsion kas been known for mary years, with mduciive mear field
proximify coupiing being the mosr commonly wsed rechnolog)y:

By Marfus Retm, Ingenieuriuero Rehm, Fillmgen-Sclhwenningen, Germaty
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Ohne Draht —
mit Eff izienz und Dynamik

Die nduktive ward sext vielen Jahren
um Gerite chne storende Kabel 7u versorgen. Bekamnt ist die elektrische Zshnbrste oder die
Doch wie besm Dy mittels Bluetooth oder YWLAN ist auch
hier @in schier endioses Was musste gisch getan werden, damit sich de
drahtiose Energeubertragung zum Vorted der Anwender durchsetzt?
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. ibR Rudi Weber - joined the team in 2016

ER CONVERSION

= R&D Engineer
- Power Electronics
- FPGA & pP
- Embedded Systems

= Patent Engineer
- R&D IP Evaluation
- EP / US Patent Lawsuits
- Patent Analysis
- Licensing IN / OUT

- Reverse Engineering

- Sensors

- Communication and HF

- Wireless power transmission
- Motor & Driving Technology - Infringement Proof

- Concept Development & Analysis - Litigation Preparation

- Microchip Assembler & C

- Simulation and Optimization

v Quaﬁ’fieﬁ/ Woﬁmiona/ ?{an/ﬁnj of all velated matters!”
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IBR Ingenieur-Buro Rehm

Tiroler StraBe 10
D-78052 Villingen-Schwenningen
GERMANY

Business Director: Prof. Dipl. Ing. Markus Rehm
Honorary Professor Furtwangen University, Dipl. Ing. (FH) & Master of E-Business (GA)

Fon: +49 7721 73717 Ust-IdNr.: DE197253673
Fax: +49 7721 408926 Bank: Sparkasse Schwarzwald Baar
Cell: +49 172 720 2568 SWIFT-BIC.: SOLADES1VSS

E-mail: hello@ib-rehm.de IBAN: DE11 6945 0065 0010 3136 33
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Research — Development - Consulting

Your Professional Partner for Power Electronics

Near-term Solutions World Wide
Our Profound Knowhow Support

for Your Application!

Calibrated High-Tech

Measurement Equipment o dlulr{l

Power Conversion

You can afford our competence...
...for your products benefit!




