
SOME BREAKTHROUGHS CANNOT WAIT. ACCELERATE YOUR PATH TO INNOVATION WITH CONFIDENCE.

Discover Your Next Research Breakthrough 
in 5G, Healthcare, and More



Keysight Solutions for Academic Researchers

Your research is crucial for the discovery of new 
sciences, new solutions for real-world problems, 
and innovation that accelerates technological 
breakthroughs. As you perform iterative 
characterization, simulation, and measurement 
to confirm your hypotheses, confidence in every 
measurement is paramount.

Keysight Technologies advances research by 
professors around the globe through close 
university-industry collaboration and industry-
leading hardware instrumentation for highly 
accurate and reliable measurements. 
Researchers of radio frequency (RF) / microwave 
and high-speed digital circuit designs can also 
speed development and reduce costly prototyping 
errors through simulation with Keysight’s leading 
electronic design automation (EDA) software.

No matter what breakthrough you are working on 
next, you can count on Keysight’s wide range of 
robust test solutions and technical support expertise.

This brochure covers Keysight solutions for 
research in key industry verticals such as 5G, 
biomedical sciences, energy, optical and photonics, 
and quantum engineering. Keysight also offers 
solutions for:

•  Advanced materials science and engineering

•  RF, microwave, mmWave and Terahertz 
device characterization

For more information on how Keysight 
can help researchers go to:

www.keysight.com/find/education
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5G Communications
Scenario

5G promises ultra-fast networks with ultra-low latency and ultra-reliable 
connections. One of the challenges to making 5G a reality is the massive 
machine-type communication that the 5G network needs to support. Think 
30 billion connected “things” without dropping a signal, and with minimal 
interference. Thorough testing of your 5G product is critical, as is the 
validation of your design through simulation before the fabrication of your 
device prototype. 

From reference solutions to emulators and Compact Antenna Test Range 
(CATR) chambers, Keysight has released a host of industry-first, 5G-specific 
solutions to help researchers around the world test with the latest and 
the best. We also influence the development of next-generation wireless 
standards and update our solutions with the latest 5G specification 
requirements as they evolve. You know you can rely on our equipment 
and software to make your products 5G ready.



Case Study: NTT DOCOMO Gains 
a Go-to-Market Advantage in 5G 
with Flexible Channel Sounding

5G waveform generation and analysis testbed 
(reference solution)
One of the biggest challenges 5G researchers face is the number and variety of 
waveforms, frequencies, and bandwidths they need to investigate. Specifically, 
measurement challenges are at frequencies below 6 GHz and at microwave 
and millimeter-wave frequencies, which may involve wide bandwidths. A flexible 
test environment for waveform creation and analysis is critical to address the 
multitude of possible scenarios. Flexibility also allows rapid changes in direction 
as strong waveform candidates emerge in the evolution of 5G.

Keysight’s 5G waveform generation and analysis testbed reference solution 
combines hardware, software, and measurement expertise to address the 
“what if?” uncertainty around 5G. With the 5G waveform generation and analysis 
testbed, you can evaluate proposed waveforms with prototype algorithms and 
hardware. This reference solution also lets you evaluate early concepts that use 
a variety of modulation schemes at different frequencies and bandwidths.

5G channel sounding (reference solution)
The Keysight 5G channel sounding reference solution enables the 
characterization of mmWave behavior at ultra-wide bandwidths in a 
variety of scenarios, including single-input / single-output and multiple-input 
/ multiple-output (MIMO). With fast data capture and real-time correlation and 
processing of MIMO channels, you  
can see more in less time compared  
with other approaches. With system- 
wide calibration, as well as precise  
timing and synchronization, you can  
have confidence in your measurement  
results and focus on accelerating 
your 5G mmWave research.

Keysight 5G waveform generation and analysis testbed 
reference solution
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5G network emulation solutions
Keysight’s 5G network emulation solutions 
enable the 5G device ecosystem to accelerate 
from development to deployment. Built on the 
E7515B UXM 5G wireless test platform, our 
solutions span and connect the entire device 
workflow, from R&D and design validation to 
conformance verification, carrier acceptance, 
and manufacturing. The Keysight 5G protocol 
R&D toolset and 5G RF DVT toolset provide a 
comprehensive suite of tools to test and verify 
your 5G device.

5G channel emulation solutions
Keysight’s PROPSIM F64 Radio Channel Emulator 
enables users to emulate field test conditions in a 
laboratory environment for software and hardware 
testing of radio network systems, mobile devices, 
WLAN, MESH/MANET radios, satellites, and RF 
sensor systems. PROPSIM F64 supports all 5G 
NR key technical requirements and massive MIMO 
channel emulation, including sub-6 GHz MIMO 
beamforming testing and mmWave over-the-air 
(OTA) testing.
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5G mmWave OTA testing
Keysight delivers comprehensive OTA test capabilities by combining network 
emulation and measurement capability with anechoic chambers, such as 
Keysight’s Compact Antenna Test Range (CATR), which is based on the 
indirect far field test methodology approved by 3GPP.

Software for 5G physical layer design, 5G signal creation, 
and 5G signal analysis
• Cross boundaries and innovate the physical layer with PathWave System 

Design (SystemVue) electronic system-level design software.

• Create various 5G candidate waveforms, as well as custom OFDM and I/Q 
waveforms to produce highly realistic 5G signal scenarios with PathWave 
Signal Generation for custom modulation (N7608B).

• Explore virtually every facet of complex signals and optimize your most 
advanced 5G designs with the PathWave Vector Signal Analysis software.

Further Reading: OTA Test for Millimeter-Wave 5G NR Devices and Systems

More 5G resources are available on www.keysight.com/find/5G
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Advancing Biomedical Sciences and 
Clinical Practice
Scenario

As breakthroughs and advancements in the medical field make communities 
better, research into technologies that can make healthcare more accessible 
and affordable for everyone continues. Microwave sensing and imaging 
(MSI) is an emerging technology researchers are looking at to supplement 
imaging technologies (e.g., X-ray, ultrasound, and MRI). The primary goal 
is to develop more portable, low-cost, and non-invasive medical imaging 
systems for time-sensitive and life-critical applications. Those applications 
include the detection of breast tumors, monitoring of heartbeat and lung 
water content, and critical brain diagnostics for stroke patients. Because of 
the critical use case of the MSI device, testing needs to be thorough and 
accurate to avoid any mistake that may risk a patient’s life. 

Keysight’s wide range of high-performance test solutions covers every stage 
of your MSI or other healthcare-related product development workflow, from 
design and simulation to fabrication, validation, and commercialization.



Faculty spotlight 1

See how Keysight equipment and EDA software are instrumental in the prototype of 

an alternative breast imaging technique

Faculty spotlight 2

The University of Hawaii used the PNA-X for prototyping a “microwave stethoscope” 

as a lower-cost method for providing early vital signs of patient health

Vector network analyzer

For lab setups that require the synchronization 

of multiple points, the compact and scalable 

Keysight PXI VNAs (9 kHz to 90 GHz) are the 

ideal choice. The M980xA PXIe VNA Series is 

configurable up to 50 ports in a single chassis. 

A multi-port measurements capability frees up 

more of your lab space for other lab equipment.

Keysight PNA VNAs (900 Hz to 120 GHz) 

provide excellent sensitivity, dynamic range, 

and source stability, making them ideal for 

biomedical applications.
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3D electromagnetic simulation software
When designing the microwave antenna structure 
for your MSI application, you need an advanced 
EM simulation tool that can simulate all variables and 
results throughout the antenna design, fabrication, 
and prototyping process. 

PathWave EM Design (formerly EMPro) is 
a 3D modeling and simulation environment for 
analyzing the 3D EM effects of high-speed and 
RF / microwave components. It integrates with 
PathWave Advanced Design System (ADS), the 
industry’s leading RF / microwave and high-speed 
design environment.

Waveform / function generator
Generate reliable test signals for your MSI 
device (such as electrocardiogram patterns and 
pulse signals) with the Keysight Trueform Series 
waveform / function generators, 33500B and 
33600A Series. Patented Trueform technology 
provides best-in-class signal fidelity.

Digital multimeter (DMM)
Gain greater measurement insight at low current 
resolution with Keysight’s 34465A and 34470A 
Truevolt DMMs. Patented Truevolt technology 
enables accurate measurements with lower 
noise and lower measurement error.
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Evaluating Energy Sources and Optimizing 
Energy Efficiency
Scenario

Whether you are designing power electronics to facilitate renewable energy 
integration or engaged in powering home energy management systems, design 
and test parameters are shifting rapidly in the energy ecosystem. Keysight 
has test solutions to help you bring your breakthrough energy innovations to 
market faster and more safely.

High-power testing

N7900 Series advanced power systems 

are full-featured DC power supplies that 

integrate high-speed dynamic sourcing 

and measurement capabilities:

• maximum power: 1 kW to 2 kW

• up to 40 V and 200 A

• test speeds 100x faster than standard 
system power supplies 

• advanced measurement capability for 
accurate power profiling

• parallel supplies up to 10 kW

Keysight’s N8937APV / N8957APV photovoltaic array 

simulator is an autoranging, programmable DC power 

source. It can quickly simulate IV curve characteristics 

under different environmental conditions (temperature, 

irradiance, age, cell technology, and more). This capability 

lets you develop, verify, and optimize the performance 

of your solar inverter maximum power point tracking 

(MPPT) algorithms:

• maximum power: 15 kW

• up to 1500 V and 30 A

• parallel supplies up to 90 kW 

• built-in voltage and current measurements

Also available are the N8900 Series autoranging 

DC power supplies. The N8900 Series’ autoranging 

output characteristic enables unprecedented flexibility 

by offering a wide range of voltage and current 

combinations:

• maximum power: 1 kW to 15 kW

• up to 1500 V and 510 A

• parallel supplies up to > 100 kW

Page 10Find us at www.keysight.com 

https://www.keysight.com/en/pc-2312601/1000w-2000w-advanced-dynamic-power-system-dc-power-supplies-single-output-n6900-n7900-series
https://www.keysight.com/en/pc-2589900/photovoltaic-array-simulator
https://www.keysight.com/en/pc-2589900/photovoltaic-array-simulator
https://www.keysight.com/en/pc-2319497/5-10-and-15-kw-autoranging-dc-power-supplies-single-output-n8900-series
https://www.keysight.com/en/pc-2319497/5-10-and-15-kw-autoranging-dc-power-supplies-single-output-n8900-series


Battery drain analysis
The Keysight CX3300 Series device current 
waveform analyzers perform unmatched 
measurements of dynamic current signals, from 
low to high currents. The Automatic Current and 
Power Profiler feature provides fast, detailed 
insight into your power budget information — 
not only in time and current, but also total charge 
consumed in microcoulombs. You can view any 
part of the current waveform in greater detail by 
expanding it on the device’s large multi-touch 
display and using its “anywhere” zoom feature. 

The N6781A and N6785A two-quadrant SMUs 
fit in the N6705C DC power analyzer mainframe. 
They are designed for battery-drain analysis of 
any battery-powered devices from 20 W to 80 W. 
The 14585A control and analysis software 
adds advanced battery-drain functionality, such 
as CCDF statistical analysis, to the solution 
to help researchers gain more insight into the 
device’s power consumption. 
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Optical and Photonics Testing
Scenario

Optical coherent transmission technology involves significantly faster 
data transmission rates and greater levels of spectral efficiency using 
higher-order quadrature amplitude modulation signaling. Optical transceivers 
require dense electronic and photonic integration with tighter specifications 
and performance margins for all components. Thorough testing is necessary 
to ensure optimization of optical transceivers. Performing common 
measurements, such as error vector magnitude, IQ offset, IQ imbalance, 
quadrature error, and skews, is complex in optical coherent signal analysis. 
Stimulating optical receivers with various complex waveforms — and 
including different modulation formats and impairments — can help with 
accurate characterization of the optical device performance. 

Keysight offers high-performance solutions to help you accurately 
and efficiently test your optical transceivers, so you can design the 
next generation of high-speed interconnects.



Coherent optical transmission and analysis

Gain detailed insight into complex modulated optical 

signals at the physical layer with the compact and 

flexible M8290A optical modulation analyzer and 

high-speed digitizer test solution on an AXIe 

modular solution platform. The M8290A combines a 

92 GSa/s modular optical modulation analyzer and 

a 92 GSa/s four-channel electrical digitizer for 400G 

coherent devices and transmitter test. 

Also available for complex modulation of optical 

signals is the N4391A optical modulation analyzer. 

It supports speed classes of 400G, 600G, and 1 Tbit/s.

Synthesize complex modulated optical signals 

with Keysight’s M8100 Series arbitrary 

waveform generators (AWG):

• high sampling rate up to 120 GSa/s

• superior signal fidelity to help debug tough 
designs with confidence 

• easy creation of clean or distorted signals 

• compact, modular AXIe form factor for a 
smaller system footprint

• high speed and precision of the latest 
M8194A AWG to meet the challenges of 
demanding 400GE and 1 Tb applications

Digital communication analyzer 

oscilloscopes perform precision 

measurements on high-speed digital 

designs for optical transceiver design 

and production testing.
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Find out more about Keysight optics and photonics solutions

Tunable laser-based spectral analysis
Keysight’s 8160xx Series modular tunable laser sources offer the full 
wavelength range from 1240 nm to 1650 nm. The 81606A, 81607A, and 81608A 
Top Line and Value Line modules can perform two-way sweeps with up to 200 
nm/s. The 81609A Basic Line module tunes in wavelength steps of 0.1 pm 
resolution. Combined with optical power sensors and polarization controllers, 
all four tunable laser sources bring the widest dynamic range for measuring the 
spectral transmission of wavelength-selective components for coarse and dense 
wavelength division multiplexing and passive optical networks.

The 81602A extra-high-power tunable laser provides +18 dBm output power to 
overcome the limitations of probe coupling efficiency, particularly where surface 
probes need to operate over a broad wavelength range in the optical O-band.

The 81950A compact tunable laser is ideal for realistic loading of the latest 
transmission systems. It offers high output power up to +15 dBm, narrow linewidth 
of 100 kHz, and offset grid fine-tuning capability.

The 8160xx tunable laser sources fit in the 8164B Lightwave Measurement 
System mainframe. 
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Quantum Research and Engineering
Scenario

Researchers in quantum information systems need to identify and improve 
the performance of single-quantum-bit (qubit) and multi-qubit architectures. 
This research requires the investigation of key qubit characteristics such as 
quantum coherence, crosstalk, qubit-gate, and readout fidelities.

Keysight offers the Quantum Engineering Toolkit (QET) solution, a powerful 
system to help researchers conduct single- and multi-qubit experiments 
with ultra-deterministic timing and nanosecond-fast precision. 

• M3601A Hard Virtual Instrumentation technology enables 
synchronized phase coherent signal across multiple ports, 
multiple modules, and multiple chassis.

• Open FPGA Programmable Architecture enables customized 
control sequences and signal path manipulation. Alternatively, the 
solution includes built-in software programming libraries.

• Modular and low-cost AWG and digitizer PXI modules are 
scalable to future research needs with a minimal lab footprint.

• Low-latency feedback loop of 450 ns provides fast quantum 
error correction.

Further Reading: Quantum Engineering Toolkit (QET)
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Engineering leaders know that every step in the path to new 
electronic product development is crucial — from design and 
simulation to verification and manufacturing. Unfortunately, 
measurement results from one step do not seamlessly transition 
to the next. Test engineers spend hours correlating measurements 
from their design teams. Software engineers write workarounds 
because their hardware and software do not natively talk to each 
other. Most organizations use standalone products for design, 
test, measurement, and monitoring. This siloed structure creates 
disconnected and inefficient workflows and is a major cause 
of frustration. 

Connected, agile design and test is a groundbreaking way to 
approach the development of electronic systems. It combines 
new software, new workflows, and powerful automation tools in 
a way that transforms legacy processes and yields substantial 
productivity and equipment utilization improvements. Integrating 
design and automation software throughout a product development 
workflow increases efficiency by accelerating routine tasks. 
Keysight PathWave software is a systems engineering platform 
that connects design and test, providing common data models 
and open standards to accelerate product development life cycles.

To learn more, go to:

www.keysight.com/find/pathwave
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PathWave Product Development Software
BRINGING YOUR IDEAS TO LIFE WITH INTEGRATED DESIGN AND TEST 

Bring your design ideas to life 
PathWave Design is a collection of 
electronic design automation software 

tools that connect circuit design, 
EM analysis, and system simulation. 
PathWave Design accelerates product 
development by reducing the time 
engineers spend in the design and 

simulation phase.

Automate, accelerate, and 
scale your tests 

PathWave Test is a collection of test 
software that connects teams and 
test stations. Scalable from a single 
user to a global enterprise, PathWave 
Test accelerates your test workflow. 
It gives you the power to collaborate 
and manage test projects from your 

web browser.

Perform analytics for improved 
decision-making 

PathWave offers powerful analytics 
to help you find, visualize, and 
understand big data to improve 
business knowledge. It includes 

visualization tools, real-time 
asset monitoring, and advanced 

algorithms that anticipate anomalies 
to drive process improvements and 

increase productivity. 

www.keysight.com/find/pathwave


Calibration and repair services 

Having the right measurement solution is only the 
beginning. Design engineers count on repeatable 
results across work groups to avoid discrepancies 
that can impact development cycle time, time to 
market, and budgets. 

Manufacturing strives to meet production goals, 
but inaccurate measurements can affect yield and 
product quality. Keysight calibration and repair 
services keep instruments operating to warranted 
specifications over their lifetime, ensuring 
accurate, repeatable measurements across R&D 
and manufacturing.

Our partnership with you

Keysight offers a broad portfolio of services and 
support to address all your test equipment needs:

• Startup assistance and training help 
you quickly and effectively use your 
new equipment. 

• Calibration and warranty assurance plans 
provide coverage for 5, 7, or 10 years. 

• Flexible service delivery includes on-site mobile 
labs that reduce your calibration turnaround 
time from days to hours. 

• Premium used equipment includes the same 
high performance and three-year standard 
warranty as new units. 

• Trade-in programs (available on both Keysight 
and non-Keysight models) offer you significant 
credits to upgrade to the latest Keysight 
technology.
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Keysight Services
YOUR PARTNER IN EDUCATION SOLUTIONS

To learn more, go to:

www.keysight.com/find/services

www.keysight.com/find/services
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