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Project Kit Name: Repeater Timeout Indicator 
Project Kit Version: Version 2.0 
Document Version: Version 1.3 



Summary 
 

Thank you for purchasing one of the HAMtronics.uk project kits, we hope you have fun and enjoy 
building and using your new project. In order to ensure correct functioning and smooth operation, we 
advise you to read carefully the instructions in full BEFORE starting the build. Then go back and 
complete each step 1 by 1, taking your time to ensure the correct parts are installed in the correct 
order. Some of the components (such as LEDs and Integrated Circuits) can be susceptible to heat 
and static damage, so care should be taken when installing and soldering parts. 

For help and advice visit the website for more information. You can also submit questions and ask for 
help via the “contact us” form on the webpage. Please note whilst we will do our best to assist you 
with the kits, they are kits, we do not provide ongoing support if you deviate from or amend the circuit, 
components or code associated with these kits. They are meant to be fun and a learning experience. 
That said we test every kit before dispatch, so you should have no problems getting these to work. 

Kit Contents 
 

Part Qty Notes 
PCB Board 1  
Component Box 1  
Arduino Nano 1 Pre-programmed with latest software 
Piezo Buzzer 1 May be fly lead version or PCB mount version 

depending on kit version 
Male Header pin 4 way 2  
Male Header pin 3 way 1 Cut to make a double and a single pin. 
3mm Green LED 1  
3mm Orange LED 1 Kits may have a yellow or orange LED 
3mm Red LED 1  
3mm Blue LED 1 Is a clear case LED 
Diode 1 Ensure you install correct way around 
1M ohm Resistor 1  
330 Ohm 3  
Pin Jumper 1  
Length of wire 1 Can use this for wrapping around your coax cable 

or you can use short length (10-15cm) as an 
antenna for detecting handhelds. 

 
Tools Required 

 Soldering iron with small chisel or pointed tip 
 Soldering Stand for safety 
 Solder 
 Wet sponge to clean your solder iron tip 
 Safety glasses 
 Small flat headed screwdriver 
 Small electrical wire cutters  
 Desolder braid, or suction tool (Optional) 

 



Additional Parts NOT included 
A case to hold the unit is not included as part of the kit, however you can glue the PCB standoff onto 
the component case that comes with the kit as a cheap alternative to purchasing a separate case.  

LEDs can also be mounted either side of the board, depending on how you are going to mount the kit.  

 

Build Instructions.  
This guide had 3 types of instructions 

 Action to be completed, shown with a bullet point with yellow background 

Notes and useful tips are shown in italics 

SAFETY NOTICES: are shown in RED Italics 
 

Ensure you have a good working environment, and a good clean soldering iron with which to work. As 
solder is a molten metal and you are working in close proximity, it is always advised to wear good safety 
glasses to prevent any molten solder getting into your eyes.  

 

Ok. Let’s get building! 

 

  



Step 1. Pin headers  
I find it easiest to solder these parts first as you can flip over the board and place it on the desk to stop the 
pin headers falling out.  

SAFETY NOTICE: If you need to hold the pins in place, use some small pliers or tweezers, the pins are 
small and will transfer the heat of the soldering iron instantly and you will burn your fingers if trying to 
hold them in place with your hand! 
When soldering ensure you pieces are secure and that you are operating safely with good lighting and 
ventilation. 
 

You may need to split the 3x pin header into a single pin and a double pin 

 Solder the single pin into position marked ANTENNA 
 The remaining double can be soldered into the power socket marked 6V-12V 

  

 You can omit this if you want to solder your power connector wires directly to the board, it’s up to you how 
you want to power the board 

 The two rows of 4 pins are soldered into position marked P2 

 

Pop the jumper onto the pins here for now so you do not lose it! 

 

  



Step2 – Resistors & Diode  
 

Solder the resistors onto the board. There are 4 fixed resistors of 2 different values. 

 Solder the 3x 330ohm Resistors (Orange, Orange, Brown, Gold) into positions R1, R2, R3.  

 
 

 The 1M ohm resistor (Brown, Black, Green, Gold) is soldered into position R4 
 

 
 Solder the blue Potentiometer into the slot marked PR1  

 

Tip: You may find bending the two outside pins over holds the resistor in place whilst you solder the 
middle pin, then you can straighten out the two pins before soldering them in place 

With resistors, it does not matter which way around you solder them, but I like to make them all the same 
as it looks nicer! The blue potentiometer is also a linear resistor so again it doesn’t matter which way 
around. 

  



 

IMPORTANT: The next component does have a polarity, so it is critical to install it the correct way around. 

 Solder the diode into position D1. With the black bar at the end of the diode aligns with the 
double printed lines on the PCB (towards the top of the board) 

 

Step3 – Install the LEDs 
 

There are two ways to install the LEDs, depending on how you plan to mount the PCB.  

You can mount the LEDs on the same side at the electronics as shown in the picture. OR you can mount 
them on the reverse side, so that when you install into a box, the LEDs can be put into pre-drilled holes and 
allows for a flusher mounting. It is entirely up to you which you choose, it does not affect the operation of 
the kit.  

Note, the BLUE LEDs cannot be pushed all the way in flush as they have little tabs on the legs. It is 
advisable to install the blue LED first, and then solder the others, so they are all at the same height. 

 

LEDs MUST be soldered in the correct polarity.  

The longer leg must be inserted into the top hole closest to the printed colour wording. 

 Solder the LEDs into their corresponding labelled colour ensuring the polarity is correct. 

LEDs can be damaged if too much heat is applied to them, keep the soldering iron on for the shortest 
possible time and if possible, use a pair of small pliers as a heat sink.  

 

 
  



Step4 – Install the Buzzer 
 

Install the buzzer either way around, polarity does not matter 

 Solder the buzzer to the position marked buzzer 

 

If your kit came with the flying lead version, simply solder the red and black cables to the buzzer 
connections.  
For best results the fly lead buzzer should be hot glued, or bluetac’d onto a hard surface this will 
increase the volume output of the buzzer. 

 

Step5 – Install the Arduino Nano 
 

The Nano can be soldered directly onto the PCB or you can use a strip of female headers, thus enabling you 
to remove the Nano and use on other projects at a later date. The headers are NOT included as part of this 
kit. 

 

 Insert the Arduino with the USB connection aligned to the corresponding markings on the 
PCB. The USB should be to the right hand edge of the board. 

 

  



Step6 –The Antenna connector 
 

Version 1 & 2, were designed to work with a hand held radio transmitting within a couple of meters, 
the timeout can be made to work with a base station unit just as well by wrapping about 20 turns of 
cable around your coax cable and attaching it to the Antenna pin on the Timeout Module.  

You will need to experiment as to the best number of turns and where along the cable gives you the 
best results. 

Solder a short 10-20CM length of wire to the Antenna PIN, ideal wire is single core electrical wire as 
this will self-support itself in a vertical position. Alternatively use a female pin connector as shown. 

 

 

For mobile and fixed base station installation, a small length (about 1 Meter) of thin wire should be 
wrapped around the coax, leaving one end unconnected, the other end should be soldered to the 
antenna pin on the PCB. 

We have included a piece of wire in this kit, however you may want to experiment with other types/lengths 
of wire to see what works best for your own installation. 

 

  



Step7 – Check all your connections 
 

Before we power on the board, it is a good idea to check all your connections. Look to see if any of the 
pins have short circuited with the one next to it when soldering. If so use a de-soldering tool, or a 
piece of de-solder braid (a short piece of multicore cable can also be used) to try and “Suck” up some 
of the solder and free the shorted joints. 

Once you are confident that all the components are correctly installed and soldered correctly, we can 
move to the final installation step. 

 

 

Step8 – Insert the jumper to configure timeout 
 

The jumper can now be placed on the top and bottom pin of one of the four pins(left to right) in 
position P2. The jumper should be used to short one of the top pins to the corresponding bottom pin. 
From left to right the pins are 1,2,3,4 minutes for the timer out period. 

 

 

 

 

 

 

1,    2,     3,      4 

        Minutes 



That’s it!!  Have a cup of tea and remember to turn off your soldering iron first! 

 

Step9 - Powering on and configuring 
 

You can power the board with a USB cable plugged into the USB of the Arduino Nano or with a fused 
DC supply between 6v and 12v (13.8v of a Transceiver power supply is ok) 

 RED or POSITIVE to the bottom pin (Marked +) 
 BLACK or NEGATIVE to the top pin (Marked -) 

You should see all LEDs flash and several beeps from the buzzer to indicate the correct start up of 
the unit.  

 

Step10 - RF Sensor Adjustment 
 

The blue Potentiometer allows you to set the trigger value for the RF sensor. You will need to adjust 
this to suit your location/radio/power etc 

The basic principle is that you want the lowest possible setting (counter-clockwise) to just turn off the 
RF detector, without other local signals triggering the unit falsely, this will ensure the timer is 
triggered by the RF when you transmit with the biggest possible distance.  

The Potentiometer has about 20 turned from one end to the other, please be careful not to keep on 
turning past the end stop or you may damage the unit. You will hear a very small click when you 
reach the end of the travel. 

Start by turning fully counter-clockwise (max 20 turns remember) or until the green LED comes on.  

Now slowly turn quarter of a turn clockwise, waiting 5 seconds each time to allow the RF sensor to 
reset, until the Green LED is off (of course don’t be transmitting whilst you’re doing this!) 

Now try to transmit on a free frequency, you should see the Green LED come on when you TX and go 
off a few seconds after you stop transmitting on your radio.  

You may need to adjust your antenna wire to find the best location to reliably detect when your radio 
is transmitting but should be able to get a good solid and consistent detection of up to 1 Meter with a 
little tweaking. 

 

  



Normal Operation 
 

When no RF signal is detected from you transmitting nearby, the unit is in standby mode, 

The jumpers can be moved with the unit switched on to move from a 1,2,3 or 4 minute timeout indicator. 
Simple move the jumper to the new top and bottom pins, The unit will flash and bleep with the 
corresponding number of minutes of the new timer. i.e. 4 mins = 4 beeps/flashes 

 

Please note you can not change the unit whilst it is in a countdown state 

 

The unit will beep with the corresponding number of minutes when you change from one to another. 

1 beep = 1min timer, 2 beeps = 2 min timer, etc, etc 

 

When an RF signal is detected, the Green LED comes on. 

 

Time Left LED Buzzer & Blue LED 
More than 30 Seconds GREEN None 
Between 30 and 10 Seconds AMBER/YELLOW None 
Between 10 and 5 Seconds RED Beep  1/sec 
Less than 5 Seconds  RED Beep 2/sec 
TIMEOUT EXCEEDED ALL FLASHING WARNING TONES 

 



When you stop transmitting there is a short delay of a few seconds before the unit goes back into 
standby.

 

 

Thanks 

We hope you enjoyed building this HAMtronics Kit, and hope you get lots of use from it. Check back on the 
website for future kits. If you have an idea for a kit, let us know you may see your name featured on a kit as 
the designer! 

https://hamtronics.uk  

 

 


