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Assembly Notes for BBRC StationBox 
November 2018 
 

Background 
This kit is based on the Shackbox Project by Martin Waller, G0PJO, described in the April 
2018 issue of Practical Wireless. We acknowledge all copyright assertions that Martin makes 
and have complied with all his terms mentioned in the software header. We have also 
refrained from copying and distributing any material from Practical Wireless, but this article 
would be good background reading for anyone building this kit.  
 
Our kit is physically different from the PW version. We wanted it to be easy to construct 
with a low risk of failure, so most of the soldering involves fixing headers to the PCB so the 
major components just plug in. The PCB was designed to be easy to solder and has detailed 
markings to minimise the need for any formal instructions. All the pins used for all the 
devices are labelled. 
 
The board is the same size as the 20x4 LCD boards. However, the corner holes on the 
commercial LCDs are far too close to the edge of the PCB for reliable board manufacture so 
we opted to increase the size of the holes on our board and leave a decent clearance 
around the edge. (Try drilling a 3mm hole in the corner of a PCB leaving 0.9mm gap to the 
edge of the board and see how many you can do :)  ) 
 
You have the option to attach the modules on flying leads if you so wish. (One is included 
but you can buy more if required – they are described as M-F Dupont cables.) 
 

Principle of the Kit 
We wanted to supply a kit for the StationBox but to also make it useful for other things too. 

 With just an Arduino Nano and a display, this is a very good breadboard for trying 
out other projects. There are essentially 3 spare connectors with power, ground and 
the two I2C bus wires – SDA and SCL – available for trying out other devices. 

 There is a ‘PPS’ output line from the GPS which could provide a stable reference for 
an oscillator or another bit of radio gear. 

 There is an analogue pin on the Arduino brought out to the options connector PL4 
via a potential divider. If you modify your kit using the G0PJO PortableBox code and  
a UOLED display this can be used as a rig battery voltage meter. There is also nothing 
stopping this being used via a capacitor as an audio input and driving some Morse 
decoding software for instance. That’s outside the scope of this document but very 
possible.  

 Because everything is just plugged in, you can change it back to a Stationbox after 
you have done your experimenting…. 

 
 

  



 

 

Assembly 
These instructions refer to the LCD StationBox and assumes you are going to assemble the 
StationBox board as a piggy-back board on the LCD display. Although out of scope of this 
document, if you wish to turn your kit into a PortableBox, construction will be similar except 
that a) the DIP switch is not needed, b) you will need to upload the G0PJO PortableBox code 
to the Arduino and c) you will need to connect a UoLED display to PL5 instead of using the 
LCD display. 

PCB 
 
All components except the LCD connection go on the printed side of the board. 
 

 Solder the 4-way dip switch, S1, direct to the PCB. 
 

 Solder a black 5 pin female header (socket) to PL1, the GPS position 
 

 Solder a 4 pin female header (socket) to PL2 for the BMP180 module 
 

 Take the two long black female headers (sockets) and fit to the Arduino. (This 
ensures the headers sit in parallel when soldered to the board). 

 



 

 

 Fit the Arduino in position IC1 with the USB socket at the outside edge of the PCB 
and solder the headers to the board. It may be easier to solder the 4 corner pins, 
remove the Arduino, then solder the rest of the pins. 

 

 Solder the 3-pin male header in the 'BMP jumper' position. Fit the green link 
between the centre and 3v3 pins. (See the Technical Notes document for an 
explanation why.) 

 
The original design had the 4 pins on the LCD display bent back at 90 degrees then plugging 
into a header on the back of the PCB. Due to a production change by the supplier this is no 
longer possible, so we have supplied a 4-way cable instead.  
 
As you'll have seen from club emails, the height of the LCD header plus the plastic surround 
on the cable pins mean the supplied PCB pillars are not long enough. We'll have a solution 
soon but you may find it simpler and neater to solder the cable pins direct to PL3 on the 
BACK of the PCB and not use the header. In this case the supplied pillars should be fine. 
 
Fit the Arduino, IC1, if not already in place, with the USB at the edge of the board. 
 
Fit the BMP 180 module to PL2 with the board hanging downwards (you can check the 
connections, which are marked on the back of the BMP board with the marking on the main 
PCB). The components should be facing you. 
 
Fit the GPS module to PL1. The silver coated ceramic antenna should face upwards when 
the board is held vertically. If in any doubt you can check the connections marked on the 
module with those on the board. 
 
The GPS module is supplied with an SMA socket. This can be soldered on if you intend using 
an active external antenna (currently available via Ebay for £3.50 up.) NB there seems to be 
some evidence that fitting the sma socket can have an adverse effect on receive sensitivity if 
the external antenna is not used. 
 
PL4 and 5 are for experimentation and not currently used.  
 
Connect the 4 wires to the LCD, double-checking you have the connections the right way 
around. The board and display are both clearly marked. 
 
There are two pins connected by a link on the back of the LCD. Removing this will turn off 
the backlight. If you have a green/yellow LCD you may find it perfectly readable with the 
light off. If you are powering the unit from a battery this can extend battery life. 
 
You'll also find a potentiometer on the back of the LCD for contrast adjustment. You may 
need to adjust this before onscreen text becomes visible. 
 
Apply power via the Arduino mini USB and you should see a startup message appear. Once 
this clears you should see temperature and air pressure and 'waiting'. Initially it can take 



 

 

quite a while for the GPS to start working & provide time/day/date/location etc. Be 
prepared to be patient!  
 
Lockup times depend on the strength and quality of the received signal. Depending on the 
building structure the StationBox may work indoors. Signals may be marginal however, even 
near a window. A startup time from ‘cold’ of 2 min to acquire time and 40min for position 
information is not unusual and, depending on satellite positions relative to screening from 
the building, you may have to wait even longer. 
 

Some Caveats 
 

1. To keep costs down we had to source key components from outside the UK and 
there was some “variability” in the components we received. The quality seems fine, 
generally but the development sample LCDs plugged perfectly to the board without 
wires; subsequent ones had the I2C adapter mounted slightly differently hence the 
use of a lead to connect the two. 

2. Unfortunately a few BMP temperature sensor modules had the pins soldered on the 
wrong way around. Please check yours. The long part of the pins should stick out on 
the side without components.  

 

 
  



 

 

Appendix 
 

PCB 
For anyone interested in the PCB details in terms of construction and design principles…. 
 

 It’s a standard 1.6mm thick, two sided FR4 (fire resistant glass fibre & resin) board 
with plated through holes.  

 It’s not a complex board so we have been able to take advantage of some things 
which (a) make it more robust, and (b) make it easy for the manufacturer to build, 
with the consequent reduction in cost. 

 The tracking for signals is 15 thousandths of an inch – “thou”, (or mil if you’re 
American, or even 0.4mm if you’re European) with a matching gap to any 
conductors. Defaults for these boards are normally 5 or 6 thou. Power tracking is 
nominally 50 thou on this board, which for this thickness of copper has a fusing 
current of around 13.1 Amps, which is more than adequate. 

 The copper is 35uM thick and is hot air surface levelled where it has been tinned 
outside the area of the blue solder-resist coating. It is designed for low-temperature 
soldering, so is easier for kit construction.  

 The pad sizes and hole sizes are larger than you would normally use, again to make 
it easier for the extra rough and tumble associated with kit building – like  
desoldering the device we just carefully soldered in backwards, without all the pads 
and tracks lifting. 

 We have avoided unnecessary layer changes of tracking and there are no vias (the 
drilled through connections from layer to layer). All layer changes are done at 
component pin points. Again, ease of manufacture and hence cost – reduces the 
number of different drill sizes used. It is also more reliable. 

 Finally, after tracking the component pads together (join-the-dots), both sides of the 
board are flooded with copper and both planes are connected to ground. 

 



 

 

Schematic 

 
 
 


