Transforming RF Research and
Teaching in a Major University
Building stronger links between theory and practice is a crucial challenge in
the education of electrical engineers. Creating a superior learning experience
demands the inclusion of hands-on time with the same types of equipment

CASE STUDY

Organization:
• Major university in Japan

graduates will use when they go to work in industry.

Challenge:

Recently, this concept became the focus of a new initiative at a major university

• Easily sharing vector
network analyzers (VNAs)
between students in different
RF labs

in Japan. Within the college of electrical engineering (EE), the application was
the evaluation of RF components such as antennas and filters that operate at
frequencies below 6.5 GHz.

• Simplifying the evaluation
of RF antennas and filters
below 6.5 GHz

Consistent with the school’s mission, the overall goal was to benefit students and

Solutions:

faculty alike, whether making measurements in a teaching lab or a research lab.

• Utilized compact, lightweight Keysight Streamline
Series VNA (P9371A)

In support of that goal, the EE department went looking for a portable and flexible
vector network analyzer (VNA) that would provide maximum value within the
available equipment budget.

The Challenge: Making Great Measurements, Sharing the Tools
For any university, exceptionally flexible measurement hardware helps maximize the buying
power of research funding and internal budgets. While benchtop VNAs provide a wealth of
measurement and analysis capabilities, they tend to be quite large, and this makes them
difficult to share across multiple labs and users.
The EE department in Japan was looking for a VNA that met a few key criteria. Foremost
were the built-in measurement and analysis capabilities. The desired solution needed to be
the equivalent of a benchtop unit, providing two or four ports, built-in source and receivers,

• Controlled the VNA via
PC through a simple USB
connection

Results:
• Users had virtually no
learning curve with the
familiar, easy-to-use GUI
• Single unit is being shared
between labs and across
multiple users
• Can easily extend the
number of test ports to meet
future requirements

and frequency coverage up to 6.5 GHz. Performance was also important: dynamic range,
trace noise, measurement speed, and so on, had to be benchtop-caliber.
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To enable easy sharing between labs and users, the VNA had to be small and portable.
In this context, a unit without a built-in display was also desired: this would help save
bench space, and it would also eliminate a potential point of failure in a unit that would be
frequently picked up and moved. Instead, the intent was to easily connect the VNA to a PC
that would provide the graphical user interface (GUI).
As a final point, the learning curve needed to be short. This was especially important in the
research lab: a familiar GUI would ensure maximum productivity while working on timecritical projects funded by local companies.

The Solution: Getting Advanced Capabilities in a Compact Package
Today, we often take for granted the impressive array of features packed into our
smartphones and music players. Similar transformations in size, cost, capability and
performance are happening with test equipment, even in the realm of advanced instruments
that reach into the gigahertz range.
The Keysight Streamline Series includes VNAs, oscilloscopes and arbitrary waveform
generators (AWGs) that leverage trusted Keysight technologies, measurement algorithms,
and application software. Controlled via PC through a USB connection, these instruments
save space on the test bench and are easily shared between labs and among the members
of multiple research teams.
The P937xA models are compact two-port VNAs with frequency coverage up to 26.5 GHz
(Figure 1). All are designed to excel in the testing of passive devices such as antennas, filters
and duplexers. Running on a host PC, the context-sensitive user interface is identical to that
of Keysight’s latest benchtop VNAs.
In this case, the university chose the two-port P9371A with frequency coverage from 300 kHz to
6.5 GHz. The instrument architecture makes it easy to connect two units for multiport testing.

Figure 1. A Streamline Series VNA is truly portable with dimensions of
48 x 176 x 333 mm and a weight of 1.9 kg.
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The Results: Achieving Exceptional Results
True portability is making it possible to fulfill the key requirement: easy sharing across labs and
between team members. In addition, the Streamline Series VNA works with equally portable
laptop PCs or with desktop PCs that have greater processing power for detailed analysis.
As expected, the learning curve has been short because the GUI is identical to that of the

“

“With its compact
form and zero
compromises,

Keysight PNA Series benchtop VNAs that are already in use in the lab (Figure 2). There

Keysight’s Streamline

has also been an unexpected benefit: the ability to configure multiple units to provide four

Series VNAs go far

ports is enabling measurements of differential components.

beyond the perfor-

In terms of measurement performance, the Streamline Series VNA is meeting the
university’s requirements in four key areas:

• Port power: –40 to +7 dBm (at 6.5 GHz)
• Dynamic range: –117 dB at 6.5 GHz
• Trace noise: < 3 mdBrms at 6.5 GHz

mance, capabilities
and user experience of
the other USB instruments we evaluated.”

— Lead researcher,
EE department

• Stability: 0.010 dB/°C (typical) at 6.5 GHz
To enhance measurement accuracy, researchers are using the P9371A with
compatible Keysight electronic calibration (ECal) modules. ECal is a precise,
single-connection calibration technique for vector network analysis. Compared to
mechanical cal kits, performing a full two-port calibration with ECal requires less than
half the time or number of connections—and the calibration accuracy is comparable.

Going Forward
In the EE department, “future flexibility” is the key phrase being used to describe
what’s next for the Streamline Series. For example, it can address an increasingly
diverse array of research topics: differential cables, switches, couplers, and
more. The ability to link multiple units makes it possible to create multiport
configurations capable of measuring highly complex devices. And, to maximize
the impact of these versatile VNAs, they will also be used to teach students about
network analysis and S-parameters in an advanced hands-on lab course.

Figure 2. The GUI for the Streamline Series VNA is instantly familiar
to engineers who also use the Keysight PNA benchtop VNAs.
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Related Information
• Data Sheet: Keysight Streamline Series USB
Vector Network Analyzer, publication 59922765EN
• Configuration Guide: Keysight Streamline
Series USB Vector Network Analyzer,
publication 5992-2823EN
• Selection Guide: Keysight Vector Network
Analyzers, publication 5989-7603EN
• Video: Keysight Streamline Series
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