
 

 
Rohde & Schwarz tutorial seminars and technical workshops 
 
– Free to attend – 
 
For more information, details and registration: 
http://www.rohde-schwarz.com/eumw 
 

Location: Room 733/734 
 

 

Tutorial seminars – RF basics in test and measurement 

  

 

Tutorial abstract: 
A sound understanding of RF and mmWave testing methods is key for every mmWave engineer, since it 
helps them implement solutions and designs in mmWave and RF circuits. Moreover, digital 
communications engineering and mmWave engineering are increasingly merging and becoming a cross-
discipline. Engineers are being confronted with the challenge of how to master the domain of the former RF 
and digital communications world.  
The Rohde & Schwarz seminars covering RF basics in test and measurement will familiarize you with the 
elementary aspects of signal generators, spectrum analyzers and network analyzers. You will learn how to 
benefit from the great flexibility of our T&M equipment when designing communications and radar systems.  
New this year is a seminar on real-time spectrum analysis that will introduce you to the methods for 
debugging RF and mmWave circuits in the time and the frequency domain.  
Using vector network analyzers for component testing and evaluation and applying various calibration 
techniques common in advanced network analysis allows highly precise characterization of mmWave and 
RF components, which are necessary for mmWave designs and digital communications systems. 
 
 
Tuesday, October 1, 2019  
 
9:30 to 11:00: Fundamentals of signal generators and oscillators (YIG versus VCO) 
 
11:15 to 12:45: Fundamentals of spectrum analysis 
 
Wednesday, October 2, 2019  
 
9:30 to 11:30: Introduction to digital signals and digital modulation 
 
11:45 to 13:15: Real-time spectrum analysis embedded in advanced spectrum analyzers 
 
 
Thursday, October 3, 2019 
 
9:30 to 10:30: Fundamentals of vector network analysis 
 
10:45 to 12:15: Calibration in vector network analysis 
 

EXHIBITOR WORKSHOPS AND SEMINARS 

http://www.rohde-schwarz.com/eumw


 

Technical workshops 

  

 
Tuesday, October 1, 2019, 13:30 to 16:15  
Modern RF frontend design and testing 
Workshop chair: Markus Lörner, Market Segment Manager RF & Microwave Components, 
Rohde & Schwarz 
 
There is a great demand for higher throughput in communications systems. Beamforming and multiband 
RF frontends are state of the art in communications, radar and satellite systems. These needs are pushing 
system designs toward higher clock rates and frequencies. In addition there is a trend towards higher 
integration all the way to antenna-in-package (AiP) designs. RF and microwave components need to 
support the latest trends. For example, RF power amplifiers require high efficiency, and new technologies 
such as enhanced Doherty designs help address such demands. Beamforming and beam steering are 
essential techniques in 5G to create signal links at mmWave frequencies. The characterization of these 
antennas has to be done over the air (OTA), while test solutions need to be affordable and flexible in the 
target frequency range. 
The workshop will provide an overview of the latest technologies and requirements of RF frontends for 
mmWave and 5G applications, focusing on the topics of "digital to RF" and AiP. We will discuss methods to 
increase the efficiency of RF power amplifiers such as enhanced Doherty designs and unveil the latest test 
solutions for the characterization of beamforming antennas OTA in line with 5G standards. Experts from the 
test and measurement world and industry partners will provide solutions that meet demanding 
requirements. 
 
13:30 to 14:00 – Overview of RF Frontend designs for 5G, satcom and radar 
Presenter: Markus Lörner, Rohde & Schwarz 
 
Everyone is talking about 5G and higher signal bandwidth in mmWave frequencies to increase data 
throughput. Various field trials help understand this new environment. Component suppliers need to 
provide capable building blocks enabling 5G. This session will provide an overview of the relevant changes 
and trends. 
 
14:05 to 14:45 –RF to digital 
Presenter: Paul Mc Cormack, Texas Instruments 
 
Latest high-speed data converters with a 10 GS/s sampling rate can digitize wideband complex modulated 
signals up to 8 GHz. This allows lean system architectures for many applications in the wireless market. 
Data converters are effectively a complete RF system, directly digitizing RF signals and outputting digital 
data in JESD204B&C format.  
This presentation will serve as an introduction to the latest data technology and discuss error vector 
magnitude performance for wideband 5G systems. 
 
14:50 to 15:30 - Efficiency enhancements for RF power amplifiers 
Presenter: Gareth Lloyd, Rohde & Schwarz 
 
Energy efficiency, linearity, output power and bandwidth are the four key technical parameters of the TX RF 
frontend.  
Linearity, output power and bandwidth are regulated parameters, whereas energy efficiency makes up the 
difference between various designs. As a result, efficiency enhancement such as Doherty or Load 
modulated balanced amplifier structures and linearization techniques have been the target of a lot of R&D 
for a long time. 
 



 

 
 
 
15:35 to 16:15 - Antenna, OTA and EMC test at mmWave: from early design to compliance testing 
Presenter: Benoît Derat, Rohde & Schwarz 
 
Communication technologies based on mmWave are on the verge of spreading out in commercial wireless 
products. There are many challenges in developing products in this considered frequency range. In 
particular, OTA characterization is required at all stages of the development, from the earliest design phase 
to the final 3GPP conformance and regulatory compliance evaluation. In order to ensure an efficient 
workflow, OTA and EMC test systems are required. They enable high flexibility in handling various device 
under test (DUT) configurations as well as a broadband capability.  
This session will give an overview of such measurement systems and discuss passive antenna tests with 
probe stations, array calibration, near-field techniques, OTA for 3GPP conformance and radiated spurious 
emissions assessment up to 200 GHz. 
 
 
 

 
 

 
 
Wednesday, October 2, 2019, 13:30 to 16:15  
From mmWave to terahertz communications for 5G and beyond 
Workshop chair: Dr. Taro Eichler, Market Segment Manager Wireless Communications, Rohde & Schwarz 
 
The current worldwide rollout of 5G has considerably accelerated the development of mmWave technology 
for commercial applications. In order to meet the 5G data rate requirements for enhanced mobile 
broadband (eMBB) with large bandwidths, the new generation of wireless communications devices uses 
increasingly higher frequencies in the mmWave range bands such as 28 GHz or 60 GHz. In order to enable 
terabit-class communications, research is already being conducted for beyond 5G, with carrier frequencies 
from 100 GHz to 1 THz. 
In this workshop, we will give an overview of the status of mmWave and terahertz technologies and 
examine their uses as versatile tools for various applications, including sensing and non-destructive 
imaging for security scanners and material science. We will highlight the characteristics of channel 
propagation in this frequency region and present the results from the latest state-of-the-art experiments 
with terahertz links that demonstrate a 100 Gbps data rate at 300 GHz.  
 
13:30 to 14:00 Overview of millimeter and terahertz wave technologies and applications  
Presenter: Dr. Taro Eichler, Rohde & Schwarz 
 
During the past two decades, the field of mmWave and terahertz wave research has gained more interest 
owing to new commercial applications in material science, imaging, medical screening and wireless 
communications. In this session, we will review the latest technology trends in the interdisciplinary field of 
microwave electronics and photonics. 
As one example, we will show results of an advanced mmWave imaging system for a wide range of 
commercial and scientific applications such as security scanning, nondestructive testing (NDT) and material 
characterization. 
 
 
 
 
 



 

14:05 to 14:45 - Terahertz communications using photonics based emitters for 300 GHz band 
Presenter: Prof. Guillaume Ducournau, IEMN and University of Lille) 
 
Data traffic is increasing exponentially, with internet protocol traffic expected soon to reach over 100 
exabytes per month. Since the fastest-growing part of data traffic is related to wireless channels, such an 
increase in network capacity requires much higher wireless transmission data rate links. Beyond the E-
band (71-76 GHz and 81-86 GHz) that will be rapidly saturated, the millimeter (D-band; 110 GHz-170 GHz) 
and sub-millimeter range, between 275 GHz and 400 GHz have strong potential to enable these 
applications. Among potential solutions is to use high data rate terahertz links using photonics-based 
terahertz emitters (UTC-PD) to downconvert optical fluxes to mmWaves. Recent development uses III-V 
photonics as well as silicon photonics to achieve mmWave and terahertz links with up to 100 Gbit/s data 
rates utilizing the recently released frequencies of the IEEE 802.15.3d standard for 100G wireless links. 
 
14:50 to 15:30 – Ground- and space-based remote sensing instruments to characterize the 
atmospheric attenuation and delay for terahertz telecommunications 
Presenter: Dr. Gerrit Maschwitz, Radiometer Physics GmbH (RPG) 
 
RPG is developing passive radiometers and active frequency-modulated continuous-wave (FMCW) radar 
systems to determine the amount of water vapor in the atmosphere and perform temperature profiling in 
areas where it is essential to characterize the atmosphere. This includes ground-satellite communication 
sites, astronomical observatories, but also agricultural fields where water resources management is critical. 
As the telecommunications frequencies are expected to increase in the near future well into the mmWave 
up to the sub-mmWave range and beyond thanks to advances in 5G technology, it is critical to understand 
and predict the atmospheric response in this range.  
We will present the latest developments in terms of ground-based and space-based instrumentation at 
RPG to improve atmospheric remote sensing, such as scintillation radiometers to characterize air 
turbulences above the ground. Terahertz radio link experiments will also be addressed. 
 
15:35 to 16:15 - 5G mmWave channel sounding and OTA measurements 
Dr. Wilhelm Keusgen, Fraunhofer Heinrich Hertz Institute 
 
The utilization of the new spectrum in the mmWave range is a major innovation in 5G, where a proper 
understanding and modeling of the underlying propagation channel is a prerequisite for the development 
and optimization of the radio link. Furthermore, the deployment and maintenance of 5G networks requires 
suitable testing solutions.  
In this talk recent results on channel measurement and channel modeling and techniques for the test and 
measurement of 5G infrastructure equipment in the laboratory as well as in the field will be presented. 
 
 
 
 
 
 
 
 
 
 
 
 
 
The schedule is subject to change. The latest version can be downloaded at  
www.rohde-schwarz.com/eumw 


