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FlexRadio - USB External Relays - BIT Cables
FlexRadio 6000 Series radios can control external relays that allow you to control external
devices such as turning relays on and off.

BIT cables provide a means to map the tuned frequency of the radio to a set of individual
signals/wires at the end of the cable. These cables are designed to control external devices
when the radio is tuned to specific bands or frequency ranges, and for external keying or
sequencing that is triggered when the transmitter becomes active.

The signal that appears on each bit/pin of a BIT cable is configured by use of the controls in the
USB Cables menu:

● Pin – Enables/disables each pin/bit individually
● Polarity - Controls whether the pin/bit is high or low when triggered
● Source - Determines which source is used as the frequency check for this bit/pin. The
sources are the same as for the CAT cables, listed above.
● Trigger - Determines the band/frequency range that the source must be within for this
bit/pin to be active.
● PTT - When set, the pin/bit will become active only when the radio is in transmit and
the source frequency is within the output band/frequency range. Individual pin/bit PTT
and TX Delays can be set and will be used by the radio when keyed.

This document will provide a high-level overview of what you can do and a simple example of
using an external relay board. The goal is:

● Turn the DC power on to the Active antenna when RX-A is selected
● Turn the DC power off if the radio goes into TX and back on when the radio goes into

RX.

This solution was developed to manage the DX Engineering Active Antenna (AVA-3) as
removing the DC power grounds the antenna to protect it from high RF energy.

Other uses for the USB port can be found in the SmartSDR USB Cable Interface Guide:
https://www.flexradio.com/documentation/usb-cable-interface-guide-pdf/

Details of the configuration of the ‘triggers’ can be found in section 34.2.2 (Bit Cables) of the
FLEX-6000 Signature Series - SmartSDR for Windows Software User’s Guide V3
https://www.flexradio.com/documentation/smartsdr-software-user-guide-pdf/
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Hardware Requirements
In general, you will require an external relay RS232 / FTDI relay board that plugs into one of the
USB ports on the rear of the FLEX-6000 radio. There is limited power available from the USB
port, so make sure you use a relay board that will allow you to provide external power to it.
Most run on 12VDC.

These 2 models of boards are available worldwide from a variety of sources.

Sainsmart 8 Channel 12V USB Relay Module
https://www.sainsmart.com/products/8-channel-12v-usb-relay-module

Sainsmart makes this board in 4 and 8-channel versions at a very reasonable price.

FlexRadio USB Relays v1.0 Page 3

https://www.sainsmart.com/products/8-channel-12v-usb-relay-module


KMTronic USB Relay (FTDI)

https://www.kmtronic.com/usb-relays.html/USB-Relay-Controller-Eight-Channel.html

Very similar in functionality as the Sainsmart but packaged in a very nice case. This ensures
that the controller does not accidentally touch wires in the wrong place.
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Wiring
For the purposes of this document, we will focus on the Sainsmart USB Relay board but it can
be easily adapted to other USB Relay FTDI boards.

The Relay on the top right is Relay 0 and the are numbered counterclockwise from 0 to 7.

Using hookup wire, you will want to wire your control board as diagrammed below.

The Sainmsart board requires 12V to operate the board and you connect this to the VCC and
GND connectors as shown in the diagram above. This can be supplied by your station power
supply or a suitable wall wart.

Each relay has 3 terminals on it. In reference to Relay 0, the middle one is the common, the
right side is the Normally Open (NO) and the left one is the Normally Closed (NC).

● Relay 0 will be used to turn off DC power when the radio goes into TX.

● Relay 1 will be used to provide DC power to the Active antenna if RX-A is selected on
the radio.

Both relays are used to give us the most flexibility.
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SmartSDR Configuration
You will likely need to provide DC power to the control board and then using the correct USB
cable for the board, connect it to the back of the radio. The radio can be turned on and in
operation at any time.

From SmartSDR for Windows, select Settings and then USB Cables…
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Depending on how many devices are connected to the USB ports, you will see a list. It should
be named “New BIT Cable”

Highlight the “New BIT Cable” and select Edit.

Relay 0 settings

1. Change the Name to a friendly name. In this case, we are using Sainsmart Board
2. Pin = Enabled
3. Polarity = Active High
4. Source = TX Slice
5. Trigger = Frequency Range

a. select the frequency range that you want this Relay active. We are using 0.1Mhz
to 54Mhz in this example.

6. PTT = ON

Now, when you go into Transmit, the Relay will Click ON and doing so the 12V power to the next
Relay will be interrupted resulting in power to the active antenna being turned off.

Test this now by using the MOX button or your PTT switch to see if the Relay turns on and off as
expected. You should hear a click and also see an LED beside the Relay to turn on and off.
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Relay 1 Settings

1. Pin = Enabled
2. Polarity = Active High
3. Source = RX Antenna / RX_A
4. Frequency Range = as desired

Thanks to the Source and Trigger, when you select RX_A as a receiving antenna and we are
within the Frequency Range configured, Relay 1 will automatically turn on.

Test your configuration by changing the receiving antenna from TX1 to RX_A. You should hear
the relay change state and the associated LED turn on and off.

Testing
With your configuration and wiring complete, test your solution by changing frequencies in and
out of your frequency range, selecting different antennas, and going in and out of Transmit.
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Ensure that it is giving you the result you are expecting.

Conclusion
This overview of the USB Relay Board is designed to provide you with a foundational grasp of
how to tailor your station to your needs.

Equipped with this introductory knowledge, you're now ready to utilize the remaining six relays
for various automation tasks within your setup.
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