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NNS 2.1
Passive Antenna Matching and 3D Radiation Pattern

Measurement

1. Service Overview

The Passive Antenna Matching and 3D Radiation Pattern Measurement service
provides detailed characterization of antenna performance within the customer’s
device environment. This service is designed to evaluate impedance matching,
radiation efficiency, and 3D radiation behavior of the antenna prior to Design
Verification Testing (DVT), to guarantee the device meets the requirements for
carrier certification at a CTIA-approved test lab before formal certification or mass
production. The process combines VSWR/Return Loss (RL) analysis, matching
network optimization, and 3D radiation pattern measurement to deliver a
comprehensive view of antenna behavior in both free-space and user-interaction

scenarios.

2. Why This Matters

Accurate impedance matching and validated radiation patterns are essential for
achieving carrier compliance, maximum power transfer, and reliable device
performance in real-world conditions. Early validation of antenna matching and
efficiency mitigates the risk of detuning, reduces costly redesigns, and

accelerates the certification process.

3. Testing process

Ignion’s engineers collaborate closely with the customer’s design team to:

e Analyze 2D schematic, Gerber, and 3D STEP files of the hardware design to

verify antenna integration and layout quality.
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e Perform VSWR/Return Loss measurements to assess impedance behavior
and identify mismatch losses.

e Design and validate the matching network topology, including component
values and circuit diagram.

e Conduct 3D radiation pattern measurements in an anechoic chamberin the
frequency bands of interest to evaluate total efficiency and coverage
uniformity.

e Assess antenna performance under both standalone and body-interaction
conditions, using human body phantoms when applicable.

e Optimize the matching network for the specific deployment region while

maintaining the same Ignion antenna part number where possible.

Typical duration: approximately 1 week (depending on device complexity and

number of bands tested). Actual duration may vary according to the final quote.

4. Outcome and deliverables

e Comprehensive analysis of 2D schematic, Gerber, and 3D STEP files of the
hardware design.

e VSWR/Return Loss measurement results, including calculated matching
network component values and circuit diagram topology.

e Full 3D radiation pattern measurement across all required frequency bands.

e Detailed report summarizing VSWR/RL values and radiation

characteristics—including total efficiency—for each carrier band.
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5. Requirements

Four (4) fully functional devices meeting the following mandatory conditions must

be provided:

Complete device integration:Units must include fully assembled

mechanics and electronics representative of the final product design.

e Design files: Provide 3D CAD files (preferably STEP format) for the full
device, as well as a simplified 3D mesh file readily adaptable to EM
simulation software. Include PCB schematics (preferably native Altium files)

to enable electromagnetic simulation and layout validation.

o Field-ready configuration: Beyond the radio module and Power Supply
Unit (PSU), devices should include all functional components such as
batteries, LCD displays, plastic housing, lumped elements, and active

digital components (e.g., MCU) that may affect RF performance.

e Consumable PCBs: All PCBs under test are fully consumed during the
measurement process and cannot be reused. High-cost radio modules or
large SMT components may be omitted if their exclusion does not affect RF

measurements.
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6. Hardware setup

Testing is performed using industry-standard equipment including:

MVG Starlab 18 Anechoic Chamber

R&S Vector Network Analyzer (VNA)

7. Get Started

To get a quote, book your service, or discuss your device requirements, contact

your Ignion representative or email us at info@ignion.io.
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