APP NOTE 1

Key Considerations for Selecting the Right VNA:

A Guide for RF Engineers

Choosing the right Vector Network Analyzer (VNA) is essential for achieving accurate RF testing and measurements.
Whether you are new to RF testing or an experienced engineer, understanding the critical features that influence
performance is vital. This guide outlines the key features you should consider, helping you assess which VNA best suits
your application and expertise level, without being tied to a specific product or brand.

Dynamic Range: Achieving Precision
in Your Measurements

Dynamic range is the span between the smallest and
largest signals a VNA can accurately measure. For RF
environments with high interference or weak signal
detection, a higher dynamic range provides better
precision. A range of 110 dB to 120 dB suffices for
general testing environments. However, if your work
involves high-precision measurements, such as
manufacturing or R&D, aim for a VNA offering a
dynamic range of 130 dB or more.

Dynamic range is particularly impactful in noise-prone
environments. The broader the dynamic range, the
cleaner and more reliable the data, reflecting the true
performance of your devices under test

User Interface and Ease of Use:
Balancing Simplicity and Functionality

Ease of use is critical, especially for users new to RF
testing. A VNA with an intuitive interface and
straightforward setup can save time and reduce the
learning curve, making it easier to achieve accurate
results. Features like built-in calibration routines and
automated measurements enable beginners to focus
on analysis, rather than configuration.

For more experienced users, functionality takes
priority. Advanced VNAs often include time-domain
analysis, multi-port measurements, and scripting
capabilities, which allow for automation and efficiency
in complex testing. However, even seasoned users
benefit from a clean, user-friendly interface that can
streamline repetitive tasks and reduce errors.

Measurement Speed: Essential for
High-Throughput Testing

Measurement speed is key in environments where
frequent testing occurs across multiple devices, such
as in manufacturing or large-scale research. Faster
measurement speeds enhance productivity without
compromising accuracy. For most testing, a speed of
100 ps/point is sufficient, but high-throughput
environments benefit from VNAs capable of 42
us/point or faster.

Power Output and Intermediate
Frequency Bandwidth (IFBW):
Ensuring Flexibility

For novice users, focus on ease of use and core
features like frequency and dynamic range to cover
your basic RF testing requirements. VNAs with
simplified setup and intuitive controls allow you to
focus on learning the fundamentals of RF testing.

Evaluating Key Specifications:
Dynamic Range, Power Range, and IF
Bandwidth

When comparing small form factor VNAs from
different vendors, it can be difficult to discern
differences, as specifications often look similar on
paper. To truly understand a VNA's capabilities,
consider how these specifications affect noise
reduction and signal distinction.
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High Dynamic Range: A high dynamic range ensures
weak signals are captured accurately, essential for
tasks like filter characterization. The ability to set a

wider IF bandwidth improves measurement efficiency.

For example, Bird’s BNA10O Series offers a 120 dB
dynamic range across its frequency range, with no
averaging applied at an IFBW of 10 Hz.

Measurement Bandwidth: This parameter is critical
for balancing noise reduction and measurement
speed. In precision environments, a narrower
bandwidth is preferred, whereas production
environments require a wider bandwidth for faster
measurements. The BNA100 family, with bandwidths
from 1 Hz to 100 kHz, supports both laboratory
precision and manufacturing speed.

Power Range: An optimal power range enables
comprehensive device testing through power sweeps
and reduces the need for external amplifiers, saving
space and costs. VNAs with a broad power range
facilitate versatile RF testing.

Low Trace Noise: Bird’s BNA100 Series ensures
cleaner measurements with 0.005 dB rms at IFBW =3
kHz, minimizing the chances of anomalies and
enhancing overall precision.

Measurement Speed: With speeds of 68 us/point at
100 kHz IFBW, the BNA100O delivers faster data
acquisition, reducing the impact of environmental
variables and providing consistent, repeatable results.

Selecting the Right VNA for Your
Needs

For novice users, focus on ease of use and core
features like frequency and dynamic range to cover
your basic RF testing requirements. VNAs with
simplified setup and intuitive controls allow you to
focus on learning the fundamentals of RF testing.

Experienced users may require more advanced VNAs
with features like multi-port testing, higher dynamic
range, and faster measurement speeds to handle
sophisticated testing workflows efficiently. Features
such as scripting capabilities, time-domain analysis,
and automation are essential for maximizing
productivity in complex environments.

Additionally, Bird’s new line of VNAs, with frequency
options of 6.5, 8.5, and 20 GHz, caters to both entry-
level and advanced users. Designed for a wide range
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of RF applications, these VNAs support everything
from standard communication systems to high-
frequency applications like 5G and satellite
communications. Visit Bird’s VNA Product Page.

Conclusion

Selecting the right VNA comes down to aligning the
VNA's features with your specific testing
requirements. Dynamic range, measurement speed,
power output, and ease of use are crucial factors that
will affect your testing accuracy and efficiency.
Whether you're just starting or are an experienced RF
engineer, the right VNA will provide reliable, accurate
measurements and adaptability to meet your evolving
needs

For more information from Bird, please visit
https://birdrf.com
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