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SynMatrix

An Al-enhanced RF filter design platform with

algorithmic-driven intelligence

Transforming manual, expert-driven engineering into

a scalable system.

Accelerate your design cycles without sacrificing engineering expertise. SynMatrix

integrates Al/ML Reinforcement Learning to handle the heavy lifting, transforming
manual workflows into a fast, predictable, and high-yield system.

Advanced coupling matrix syn-
thesis and topology libraries
Dispersive effect prediction
Bandpass, diplexer, triplexer &
multiband support

Fully parameterized 3D geometry
automation in HFSS

Al/ML Optimization automation
workflow

Peak power handling and thermal
drift analysis

Monte Carlo and Yields Analysis
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AI-ENHANCED PLATFORM

Generate filter solutions, from a
spec, in seconds
Fully automated, single-click
parametric analysis
‘Smart layout’ generation

+ Al/ML optimization driven
by Reinforced Learning (RL)
algorithmic intelligence

Real-time operator tuning with
VNA control from a single GUI
Diagnostics workflow for
debugging and analysis

VNA support for Keysight, R&S
and Copper Mountain models
Time domain tuning

Benefits

Accelerate time-to-market by reducing prototype iteration cycles from 3+ to 1

Improve first-pass yield and rework costs by 50%+

Supercharge proposal and feasibility response rates by 100%+

Reduce complex engineering design time from weeks to days

Reduce specialized design engineering expertise and enable junior designers

Reduce specialized tuning labour and accelerate technician training

Improve manufacturing throughput, quality, and yield
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Why SynMatrix?

*  Reduce the filter specialist bottleneck.
Institutionalizes expert-level design
logic, scaling tribal knowledge across
the entire organization.

+ A force-multiplier for filter experts.
Automates the tedious, repetitive
“grunt work” of manual iteration.

+  Lightning-fast proposal responses.
Shorten sales and development cycles
to capture high-value contracts.

»  First-Time-Right production.
Drastically minimizes costly hardware
prototype churn and project risk.

»  Virtual-to-physical workflow. Bridges
the gap between design and the
factory floor with Ansys and test
measurement workflows.
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Specifications and Features

Very High Frequency mm-Wave Application

Ground-A.ircr:';\ft, Aircraft-Aircraft *  Mobile Phones « 5G/6G Network
Communlcatlon§ _ + GPS Military and Aerospace
Marine and mobile radio telephony + Radio Astronomy
Filter Synthesis and Spec Analysis + Generate filter solutions from spec in
secs

Bandpass, bandstop, low pass, multiband,
diplexer and triplexer support
« Comprehensive topology library
Matrix sensitivity analysis
+ Arbitrary topology optimization
Monte Carlo and Yield analysis

Cavity Filter

3D Model Generation + Parameterized 3D model in Ansys HFSS

+ Cavity, waveguide, diplexer, SIW, and
Microstrip support (LP, BR, open loop
coupled)
Automated, single-click parametric
analysis

+ Peak power and temp drift analysis
‘Smart Layout’ generator

Advanced Computer-Aided Tuning (CAT)
+ Advanced coupling matrix extraction
(two-port and multi-port tuning) %
AI/ML (RL) optimization tailored for RF Microstrip Ceramic Waveguide
filters
+ Time domain tuning
Perturbation System
+ Dispersive effects simulator
Fully integrated, automated with HFSS

Acoustic Filter

Optimization

Real-time RF filter tuning with physical
filters Planar Diplexers

+ Plug and Play VNA set up
Manual and real-time modes SYNMATRIX TECHNOLOGIES INC.

+ Time domain tuning function 120 West Beaver Creek Rd., Unit 13
Support for R&S, Keysight, Copper Moun- Richmond Hill, Ontario L4B1L2 Canada

tain VNAs in /nmatrixtech.com
tech.com

Test and Measurement

nmatrix
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