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5 MHz — 8 GHz 15 Band RF Filter

Features

15-Channel sub-octave switched filter bank

Operates with or without a PC

USB, UART and Trigger through USBC connector
Onboard Non-Volatile Memory for factory calibration
Stored 3dB bandwidth per band

e  Stored 30dB stopbands

o Stored S21 lookup tables for real-time path loss
compensation

e  Stored filter crossover points between bands

e Two trigger pins in the USBC connector

e Configurable polarity of trigger inputs

e Analog tune trigger allows for voltage control of filter
band switching

e  Encoder trigger allows for encoder knob tuning

e Fast band shift keying between two filter bands

e  Up or down band shift with trigger

e 80MHz 32-bit ARM processor onboard

e LabVIEW GUI executable and source code included

e Command Line (CLI) control for most OS’s

e Easy programming via API simple commands

e Interface to triggers and UART through our handy
USBC breakout board

e Designed and manufactured in the USA

e  SWaP-C Optimized Design

FT108

Applications

Wireless communications systems

RF and Microwave radios

Software Defined Radio (SDR)

Pre-selection for Broadband Receivers
Harmonic rejection for Broadband Transmitters
Electronic Warfare SIGINT / COMINT

e Automated Test Equipment (ATE)

e  Quantum computing and device research

e  Satellite Communications

e  Medical research and treatment

Overview Description

The Windfreak Technologies FT108 is an innovative
programmable bidirectional filter bank spanning a
frequency range of SMHz to 8GHz in 15 bands. Band
selection can be controlled through USB, UART or at high
speeds through powerful triggering modes. Each unit is
factory tested via Network Analyzer with unique data
stored in the device to help with its use. Crossover
frequencies are stored so the user can send a frequency
command and the FT108 will utilizes Intelligent Band
Selection logic to automatically toggle the optimal filter
path based on minimum insertion loss. Readback of FT108
insertion loss at any frequency between crossover points
allows for easy amplitude leveling by referencing onboard

calibration data to drive external source ALC (Automatic
Level Control).

© Windfreak Technologies, LLC. 2026. All rights reserved.
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1 USB/UART WARNING

The FT108 was designed to work with a USB 2 port, or a USB 2 cable (included) which can be plugged into either a USB 2
or USB 3 port. Use a USB 3 cable only when tapping into the Power, Trigger or UART with the FT108. To ensure signal

integrity of the UART/Trigger lines, the use of a USB 2.0 compliant interface is required. High-speed USB 3.0 handshaking
may interfere with the unconventional pinout used for hardware triggers. See UART app note for UART usage instructions.

A USB 2 to USB 3 breakout adapter board is available from Windfreak for easier access to the UART and Trigger
connections.

UART and Trigger signals are isolated with series 500-ohm resistors to protect hardware.
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2 Characteristics

2.1 Electrical Characteristics

Characteristic Notes Min. Typ. Max. Unit
Supply Voltage Suggested 50mA minimum 4.7 5 55 \%
Supply Current No band switching 26 mA
Supply Current Band switching at 50KHz 27 mA
Calibrated Frequency Range 5 8000 MHz
Input 1IP3 43 dBm
Input P1dB 27 dBm
Hot Switching Ruggedness Above 100MHz 20 dBm
Switching Latency 2.9 us
Rise / Fall Time 50 nS
Passband Return Loss 10.0 dB
Band 0 Insertion Loss 12Mhz Typ. Center 5.0 dB
Band 1 Insertion Loss 22MHz Typ. Center 8.0 dB
Band 2 Insertion Loss 35MHz Typ. Center 8.5 dB
Band 3 Insertion Loss 56MHz Typ. Center 7.5 dB
Band 4 Insertion Loss 93MHz Typ. Center 7.0 dB
Band 5 Insertion Loss 148MHz Typ. Center 7.0 dB
Band 6 Insertion Loss 235MHz Typ. Center 7.0 dB
Band 7 Insertion Loss 377MHz Typ. Center 7.0 dB
Band 8 Insertion Loss 585MHz Typ. Center 6.5 dB
Band 9 Insertion Loss 854MHz Typ. Center 6.0 dB
Band 10 Insertion Loss 1268MHz Typ. Center 5.8 dB
Band 11 Insertion Loss 1931MHz Typ. Center 5.9 dB
Band 12 Insertion Loss 2902MHz Typ. Center 6.4 dB
Band 13 Insertion Loss 4223MHz Typ. Center 7.2 dB
Band 14 Insertion Loss 6535MHz Typ. Center 8.0 dB
Band 0 Passband Bandwidth 5MHz — 17.5MHz 12.5 MHz
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Band 1 Passband Bandwidth 17.5MHz — 27.1MHz 9.6 MHz
Band 2 Passband Bandwidth 27.1MHz — 42.4MHz 15.3 MHz
Band 3 Passband Bandwidth 42.4MHz — 70.2MHz 27.8 MHz
Band 4 Passband Bandwidth 70.2MHz — 116.5MHz 46.3 MHz
Band 5 Passband Bandwidth 116.5MHz - 180.5MHz 64.1 MHz
Band 6 Passband Bandwidth 180.5MHz — 289.4MHz 108.9 MHz
Band 7 Passband Bandwidth 289.4MHz — 467.8MHz 178.4 MHz
Band 8 Passband Bandwidth 467.8MHz — 705.8MHz 238.0 MHz
Band 9 Passband Bandwidth 705.8MHz — 1003.4MHz 297.7 MHz
Band 10 Passband Bandwidth 1003.4MHz - 1535.6MHz 532.2 MHz
Band 11 Passband Bandwidth 1535.6MHz — 2334.8MHz 799.2 MHz
Band 12 Passband Bandwidth 2334.8MHz — 3471.3MHz 1136.5 MHz
Band 13 Passband Bandwidth 3471.3MHz — 5007 .6MHz 1536.3 MHz
Band 14 Passband Bandwidth 5007.6MHz — 8100.0MHz 3092.4 MHz
ESD All ports are ESD Sensitive. Use Caution. TBD

Trigger 1 and 2 Internally pulled up 5V tolerant -0.3 3.3 5.0 \
UART 3.3V native, 5V tolerant -0.3 3.3 5.0 \
RF Connector Standard Polarity (Non-RP) Female SMA

Weight 58 g

2.2 Thermal Operating Characteristics

Description Notes Min Max Unit

Operating Temperature -40 85 °C

3 Software and Hardware

3.1 Open-Source Software GUI

The included GUI is written in LabVIEW™ and source code vi’s are supplied with purchase of
hardware. LabVIEW supports Windows, Linux and MacOS. Also supplied is a Windows installer for
users that do not own the LabVIEW™ development environment. All functions of the hardware are
accessible by the software. Custom software developers see the windfreaktech.com website for a
download of the easy-to-use API document.
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The main function of the software is a user interface to text command converter. Ultimately the main
function of the FT108 is to have easily changeable frequency bands which the software performs as its
main function with the Filter Band Up / Down control buttons. But the FT108 has been swept at the
factory so it knows its ideal crossover frequencies and knows its insertion loss in between those
crossover frequencies. Setting a frequency in the software (or by sending it via a CLI — “£1000.0”)) will
automatically pick the FT108’s best band based on insertion loss at that frequency. Further, the software
will then display the expected insertion loss. This could be used automatically to flatten an RF sweep by
changing output power of another device in the system. This can also be achieved by CLI with an “a”
command and the FT108 will respond with insertion loss in dB.

The software will also help set up powerful hardware triggering including Analog Tuning, Encoder
Tuning, Band Stepping, Frequency Stepping and 2 level Band Shift Keying. Using a trigger can remove
the need for a PC attached and can also have the filters switch between bands at much higher speeds
without the lag of USB or UART. Using a trigger mode such as BSK can switch between 2 bands in
3uS for Transmit/Receive switching or creating small low jitter RF pulses.

The software Read Tab will read out all Variables (firmware settings), Crossovers, Stop Bands, Insertion
Loss and 3dB Bandwidths of all banks. This information is unique to each individual FT108 and is
measured during the manufacturing test process.

Finally, use Save Settings to ROM on the Extras Tab to remember all current settings on power up. This
makes the device useful without a PC connected.
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3.2 USBC Connector Pinout

The USBC connector is used in an unconventional way to allow access to UART and Trigger Signals.
As mentioned above, avoid connecting this device directly to a USB 3 port on your PC. Use a USB 2
extension cable instead. Also observe all standard ESD guidelines as these circuits are ESD sensitive.

Analog Tune Del(mS) .:
Encoder Tune Del(mS) .

Windfreak Technologies, LLC 2026

Signal Name USBC Pin # Description
VBUS A4, B4, A9, B9 +5V Power
LLJJSSBB DD; 22: SZ USB 2.0 differential pair
GND Al, B1, A12, B12 Ground
UART Tx All,B11 UART FT108 TX (hook to host RX)
UART Rx A10, B10 UART FT108 RX (hook to host TX)
Trigger A A2, B2 Trigger Input A
Trigger B A3, B3 Trigger Input B
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3.3 Recommended UART / Trigger Breakout Circuit
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Solder point J5, pin 1 gives access to Trigger B
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4 Typical Performance

4.1 REF Filter Performance

The typical filter response of the FT108 is shown below. This graph is of all 15 bands put together on a
log scale frequency axis.

FT108 Filter Bank Response
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The FT108 is a 15-band filter with SP15T switches to control which filter is active. It is also
bidirectional, effectively having similar characteristics in both directions. S11 = S22, S21 =S12 etc
with only small differences. This lends itself well to transmit receive functions. There are no active
gain blocks in the RF path.
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4.2 REF Filter Insertion and Return Loss
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4.3 Switching Speed

The typical FT108 switching speed is shown below. Switching is achieved through edge triggered
interrupts on TriggerA and firmware is optimized for fastest and lowest jitter possible. There are two
groups of filters. Group 1 is bands 0-7. Group 2 is bands 8 — 14. The shortest switching delay is
achieved inside group 2 which is roughly 2.7uS. Group 1 has roughly 3uS of delay. Switching bands at
over 100KHz is not recommended.
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5 Device Information

5.1 Mechanical Dimensions (2.3” X 1.6” X 0.48” milled aluminum case)
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