
   v3.12, Nov 2019 | 1 |  

Welcome to Fly leds! 

 

This guide is aimed at those who are not 100% confident at their soldering abilities, so our apologies in advance to 

those who are already masters at it. 

²ŜΩǊŜ amazed at the various backgrounds and prior experience levels that the people ǿŜΩǾŜ ƳŜǘ in the home-

builder aviation community have.  Most of you are now fully qualified rivet-bangers.  With the aid of this guide, by 

building this kit you can add soldering to the list of specialist skills you never knew you had. 

The Works kit -     Part 1: Building the Wing Boards  
 

Before you begin soldering components to the boards, ǿŜΩŘ ǊŜŎƻƳƳŜƴŘ trimming the boards to fit your planeΩǎ 

wing light coves. 

The boards are marked along the straight edge as LEFT and RIGHT and facing either FWD or OUT in the top corners. 

Note that the boards are reversible by design, so we may have placed some red and green dots to help you 

remember which boards go on which side.   

(Please remember to remove ǘƘŜǎŜ ƻƴŎŜ ȅƻǳΩǊŜ ŘƻƴŜ ƳƻǳƴǘƛƴƎ ǘƘŜ ōƻŀǊŘǎ ǘƻ ȅƻǳǊ ǇƭŀƴŜΗύΦ   

The circuit boards are made from fibreglass with a thin layer of copper on either side, covered in paint.  You can use 

anything from sand paper or a hand file to a Dremel to shape the boards.   

Use the same tools and safety precautions you would for any other fibreglass work. 

Note that the final shape of your boards will end up being slightly different between the left and right wings, due to 

manufacturing tolerances in the fibreglass wingtips.  RV-9 and -10s are quite different from left to right wings.   

 

We recommend bevelling the inside edge of the PCBs as well, to face the curved 

inside corner of the fibreglass.  A slightly angled outside edge of the PCB will also 

provide for a nice interface under the plexiglass (red line). 

            

 

 

 

Clean any grease or dirt from the boards that may have accumulated during your fitting and filing, using some 

isopropyl alcohol, for example. 
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Before we can start soldering, we need to do some preparation work on the white strobe LEDs. 

1. Fold the connection tabs over 90° using your fingers 

2. Now fold the edge of the tab back with pliers to be ΨŀƭƳƻǎǘΩ flat, as per the pictures below. 

 

            

The end result: 

 

 

 

 

When placed on a flat surface the LED should slide smoothly.  The legs should be slightly higher than the base.          

The Messy bit 
Apply thermal compound to one LED, and then share it with another!  The amount shown on the picture on the left 

is enough for two or three LEDs!  Rub two LEDs together to spread the paste all ƻǾŜǊ ǘƘŜ ǎǳǊŦŀŎŜǎ ƻŦ ōƻǘƘ [95ǎΦ  LǘΩǎ 

(only just!) ǎƭƛƎƘǘƭȅ ƭŜǎǎ ƳŜǎǎȅ ǘƘŀƴ ǳǎƛƴƎ ȅƻǳǊ ŦƛƴƎŜǊ ǘƻ ǎǇǊŜŀŘ ƛǘ ŀǊƻǳƴŘΧ 

 

One customer also 

suggested using a 

pallet knife for a bit 

less mess!  

 

 

The thermal compound is only supposed to be a thin film between two almost perfectly flat surfaces.  If you put too 

much on, it all simply oozes out from underneath when you mount the LEDs to the board.  

Wipe any thermal paste off the solder tabs before placing them on the board.   

When building kits for customers we place all four 

boards on the bench, opened out as left and right 

Forward facing boards, and left and right Outward 

facing boards.  This way we guarantee we 

assemble one of each required board! 

Then we place all 12 of the strobe LEDs on the 

boards, orienting them so that the + terminal on 

each LED matches up with the corresponding + 
symbol on the circuit board. 

Note that for the forward facing (spotlight) boards 

the lower two LEDs have the + terminal at the top, 

while the top LED is rotated 180° with the + 
terminal at the bottom. 

We then clean our fingers and come back and solder them all in place.   

Read the instructions overleaf first! 



  | 3 |  

www.flyleds.com info@flyleds.com 
 

Soldering 101 

    
The key to making a good solder joint is for the parts you are joining to be hot enough to melt the solder.   

¶ This applies even if you are simply soldering two twisted wires together.   

You have to heat up the wires until they are hot enough to melt the solder. 

Set your iron to 380°C/715ϲCΣ ƻǊ ŀōƻǳǘ ҁ ƛŦ ǘƘŜǊŜΩǎ ƴƻ ǎŎŀƭŜ ƻƴ ȅƻǳǊ ƛǊƻƴΦ  όϤ350°C is a normal setting for my iron).  

¢ƘŜ ŎƻǇǇŜǊ t/. ǘǊŀŎƪǎ ǳƴŘŜǊ ǘƘŜǎŜ [95ǎ ŀǊŜ ƭŀǊƎŜΣ ǿƘƛŎƘ άǎǘŜŀƭǎέ ǘƘŜ ƘŜŀǘ ŦǊƻƳ ǘƘŜ ǘƛǇ ƻŦ ǘƘŜ ƛǊƻƴΦ 

Place the tip of the iron so that it is touching both the circuit board and the tab on the LED.  Cheat a little by adding a 

touch of solder directly to the tip of the iron.  This solder blob will help to transfer the heat to the board and the LED. 

Leave the iron there for 5-10 seconds, and then feed some solder into the hole on the tab of the LED, not the tip of 

the iron, as shown below.  When the solder begins to melt there, you know the  two parts are hot enough.   

Add solder (perhaps 1/3 inch) over 

another 5 seconds until you've nicely 

filled the joint.  Remove the iron and 

after a few seconds the solder will cool 

and solidify.   

You need enough solder (and heat!) to 

make a nice smooth solder joint, as 

shown on the LED below.  If you can do 

this, consider yourself a master! 

Give your iron 30 seconds to recover 

while you admire your work, and move 

on to the next connection. 

5ƻƴΩǘ ǎǘǊŜǎǎ ŀōƻǳǘ using too much heat1 

or spending too much time here!   

These are all big components, and can 

easily handle the heat.  We promise!   

Continue to mount all of the white strobe 

LEDs this way. 

LŦ ȅƻǳǊ ǎƻƭŘŜǊ Ƨƻƛƴǘǎ ƭƻƻƪ ƭǳƳǇȅΣ ƻǊ ƛŦ ȅƻǳΩǊŜ ǎǘǊǳƎƎƭƛƴƎ ǘƻ ƎŜǘ ǘƘŜ ǎƻƭŘŜǊ 

to flow smoothly, you simply need some more heat.  Turn up the dial a 

little on your iron, and spend a few more seconds each time heating 

up the joint, ie both the PCB and component leg.   

The solder should flow smoothly into place when the joint is at the 

ǊƛƎƘǘ ǘŜƳǇŜǊŀǘǳǊŜΦ  ¸ƻǳ ǎƘƻǳƭŘƴΩǘ ƘŀǾŜ ǘƻ ŦƻǊŎŜ solder to melt and end 

up with cold lumps like the picture shown to the left. 

 

                                                           
1 There is, of course, a point where you can have much too much heat!  When you apply the solder, if you get clouds of smoke 

and sizzleΣ ȅƻǳΩǊŜ ōǳǊƴƛƴƎ ƻŦŦ ǘƘŜ ŦƭǳȄ ƛƴǎƛŘŜ ǘƘŜ ǎƻƭŘŜǊ ōŜŦƻǊŜ ƛǘ ƎŜǘǎ ǘƻ Řƻ ƛǘǎ ŎƭŜŀƴƛƴƎ ǿƻǊƪΦ  {ƻƳŜ ǎƳƻƪŜ ƛǎ ƴƻǊƳŀƭ ǿƘŜƴ ȅƻǳ 

have everything set correctly, but the difference between ΨgoodΩ hot and too hot will soon become obvious. 

 

Solder is guaranteed to melt if you feed it straight onto the tip of the iron. 

In this picture the solder is not attaching to the circuit board, which is 

a good sign that the board was not hot enough, and the LED only just! 
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Position LEDs 
Put the two green LED (right hand) boards aside.   

OǇŜƴ ǘƘŜ άwέ ǇŀǊǘǎ ōŀƎΦ  

Place a small amount of thermal compound on the base of one LED, 

ŀƴŘ ŀƎŀƛƴΣ ǎƘŀǊŜ ƛǘ ǿƛǘƘ ŀƴƻǘƘŜǊΗ  ¸ƻǳΩƭƭ ōŜ ǎǳǊǇǊƛǎŜŘ ŀǘ Ƙƻǿ ƭƛǘǘƭŜ ȅƻǳ 

need, and again, ƛŦ ȅƻǳΩǾŜ Ǉǳǘ ǘƻƻ ƳǳŎƘ ƻƴ it just squeezes out from 

underneath when you place the LED on the board.  

If this happens pick up and move the LED to the next pad, leaving a 

blob of thermal paste behind for a new LED!   

!ŦǘŜǊ ȅƻǳΩǾŜ ŘƻƴŜ ŀ ŦŜǿΣ ȅƻǳΩƭƭ ǿƻǊƪ ƻǳǘ ǘƘŀǘ ƛǘ Ƨǳǎǘ ǊŜǉǳƛǊŜǎ ŀ άƪƛǎǎέ 

from the nozzle to leave enough on one LED. 

While you have messy fingers again, place all twelve of the position LEDs on their pads 

ōǳǘ ŘƻƴΩt worry about their orientation!  We deliberately leave them askew as a 

reminder to come back to them.   

Once all ƻŦ ǘƘŜ [95ǎ ŀǊŜ ƛƴ ǇƭŀŎŜ ƎƛǾŜ ȅƻǳǊ ŦƛƴƎŜǊǎ ŀƴƻǘƘŜǊ ǿƛǇŜ ŎƭŜŀƴΧ 

The Position LEDs are wired in series in groups of three and must be oriented correctly. 

Rotate each LED so that the + leg lines up with the + sign on the PCB. 

The polarity of the LEDs can be identified two ways:  

They have a tiny + and ς stamped onto their feet, 

and the negative ƭŜƎ Ƙŀǎ ŀ ΨςΨ ƴƻǘŎƘ Ŏǳǘ ƻǳǘ ƻŦ ǘƘŜ 

top of the leg near the body. 

 

You can turn your soldering iron back down to 350°C/660°F. The position LEDs should be easy to solder and only take 

a few seconds per leg because they have much less thermal mass to them. 

With your soldering iron 

approaching the board from the 

outside edge, work around the 

board and solder each position 

LED to the PCB.   

This keeps the barrel of your iron 

from accidentally damaging the 

white strobe LEDs.   

Let the tip of the iron touch both 

the circuit board and the LED leg, 

and after a few seconds introduce some solder.  The solder should flow around the pad nice and neatly within a 

second or two.  Easy! 

If the LEDs move out of position, simply reheat the solder with the iron and move them back into place by hand. 

 

{ƻƭŘŜǊ Ŏƻƴǘŀƛƴǎ ŀ ŦƭǳȄ ŀƎŜƴǘ ǘƘŀǘ ŎƭŜŀƴǎ ǘƘŜ ǎǳǊŦŀŎŜǎ ƻŦ ǘƘŜ Ƨƻƛƴǘ ŀǎ ƛǘΩǎ ōŜƛƴƎ made,  

and it may flow out and settle as brown goop around the solder pad.   

This is a good thing!  It means there were impurities that needed to be removed,  

and you now have a good solder joint.    

After a few minutes when the board has cooled the residue can be easily removed  

by gently scraping it off with a small screwdriver. 
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Resistors 
Flipping the board over, we can now put in the power resistors.   

Resistors can go in a circuit either way around, but the neat freaks amongst us prefer to be able to read the resistor 

colour code from left to right as shown!  Your plane will also fly two knots faster when everything is aligned this way. 

The two Red/Left hand side boards are shown below:  The ннҠ ǊŜǎƛǎǘƻǊǎ are supplied in bag άwέ with the red LEDs. 

For the Green/RHS boards, they would sit on opposite places to that shown above.  Fit the мнҠ ǊŜǎƛǎǘƻǊǎ (brown-red-

black) from the green LED bag άDέ ƛƴ ǇƭŀŎŜ ƻŦ ǘƘŜ ннҠ resistors. 

The resistors are mounted a few mm off the board2 to aid in heat dissipation.  In normal 

operation they will get warm!  Bend the leads at a small angle as shown, simply using your 

thumbnail and a finger.  Mount the resistors, and splay the legs slightly to hold them in 

place.  (Showing earlier version components, but the principle is the same.)  

Turn the boards over, prop them up with perhaps a screwdriver, and solder the resistors in.  

Watch out for those strobe LEDs under the barrel of your iron!  Expect that some solder will 

Ŧƭƻǿ ǘƘǊƻǳƎƘ ǘƘŜ ƘƻƭŜ ǘƻ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜ ƻŦ ǘƘŜ ōƻŀǊŘΦ  ¢ƘŜȅ ŀǊŜ ŎŀƭƭŜŘ ΨǇƭŀǘŜŘ ǘƘǊƻǳƎƘΩ ƘƻƭŜǎΦ  

This is OK. 

                                                           
2 If you think vibration could be an issue, you could come back later and use some silicon/RTV to hold the resistor body in place.  
Lǘ ƘŀǎƴΩǘ ōŜŜƴ ŀ ǇǊƻōƭŜƳ ƛƴ ƻǳǊ w±-10 so far!  

For the RV-9 and 

Ψ.ŀǘǿƛƴƎΩ forward 

facing boards, you 

have been supplied 

with 2x нΦтҠ 

resistors that are 

used instead of the 

3x оΦфҠ ǊŜǎƛǎǘƻǊǎ 

seen in the picture 

above. 

3.9 Ҡ orange-white-gold 
 

3.9 Ҡ orange-white-gold 
 

3.9 Ҡ orange-white-gold 
 

22 Ҡ red-red-black 
 

22 Ҡ red-red-black 
 

22 Ҡ red-red-black 
 

22 Ҡ red-red-black 
 

3x 3.9 Ҡ  
Orange-white-

gold 

 
2.7 Ҡ red-
purple-

gold 
 

22 Ҡ red-red-black 
 

12 Ҡ brown-red-black 
 

BOARD WITH 

RED LEDs 
BOARD WITH 

GREEN LEDs 
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Terminal blocks and/or pins 
Mount the terminal blocks as shown, noting that the wire entries for the screw terminals face the resistors on the 

outward facing board. 

 

Note the position of the terminal block on the outward facing board.  It goes in the 

holes closest to the resistors.  This location allows room for the terminal block when 

itΩs inside the wing, as the two boards meet at an angle of about 70°.  

If your plane is on a serious weight loss program, you could save a few grams by 

omitting the screw terminal block on the outward facing board and solder the 

interconnecting wires directly to the board instead.   

 

 

 

 

Congratulations!  Your left hand/red wing boards are complete, and it probably took you about 2 hours to do.  

The right hand green LED boards will take you less time ƴƻǿ ǘƘŀǘ ȅƻǳΩǊŜ ŀƴ ŜȄǇŜǊǘΦ 

  

NOTE 

DIRECTION 

and 

LOCATION 

NOTE 

DIRECTION 

LŦ ȅƻǳΩǾŜ Ƨǳǎǘ ǊŜŀƭƛǎŜŘ ȅƻǳΩǾŜ Ǉǳǘ ǘƘŜ ǘŜǊƳƛƴŀƭ ōƭƻŎƪǎ ƛƴ ŦŀŎƛƴƎ ǘƘŜ ǿǊƻƴƎ ǿŀȅΣ ŘƻƴΩǘ ǇŀƴƛŎΗ   
It all still works well with individual lengths of 18 or 20AWG wire rather than the supplied ribbon cable.   

Because the PCB holes are plated through to both sides of the board, solder makes its way into the holes right 

through the board.  Desoldering the terminal blocks will prove very difficult without the proper equipment and is 

likely to damage the PCB. 
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Testing. 
¶ You can test your boards using a square 9 volt battery.  This will light up each circuit without bruising your 

eyeballs.  If you have a 12v source, you can test them at full brightness, but it will hurt.  I promise. 

You did get all of the position LEDs the right way aroundΣ ŘƛŘƴΩǘ ȅƻǳ? 

       

 

¶ NOTE 1: DO NOT test individual red/green LEDs this way.  The white strobe LEDs will cope with the lower 

voltage and limited power available from a 9v battery, however the smaller red and green LEDs will be 

damaged within seconds.  All LEDs require current limiting, which is the job of the resistors below the board.   

¶ NOTE 2: If you stole the 9v battery from the smoke alarm, go and put it back! 

    

If you have one string of position LEDs that is not illuminating, you can check the orientation 

of each led using your multimeter.  As they are connected in series groups of three LEDs, if 

ȅƻǳΩǾŜ ǎƻƭŘŜǊŜŘ ƻƴŜ [95 ǘƘŜ ǿǊƻƴƎ ǿŀȅ ŀǊƻǳƴŘΣ ǘƘŜ ǿƘƻƭŜ ǎǘǊƛƴƎ ƻŦ ǘƘǊŜŜ ǿƻƴϥǘ ƭƛƎƘǘ ǳǇΦ 

Set your multimeter to the diode/continuity range.  With the ƳŜǘŜǊΩǎ red test 

probe on the positive leg of the LED, you will see a reading3 something like that shown here, 

and depending on your meter, the LED may even illuminate slightly. 

With the probes reversed, the meter will show "1" ƻǊ άh[έ ƻǊ ǎƻƳŜǘƘƛƴƎ ǎƛƳƛƭŀǊ, and the 

LED does not light up. 

Referring to the picture oƴ ǇŀƎŜ сΣ ȅƻǳΩƭƭ ƴƻǘŜ ǘƘŀǘ ǘƘŜ Ǉƻǎƛǘƛve legs all face towards the 

straight edge of the board.  Using this method, you can quickly find the guilty LED.  

(²ŀƛǘΣ ǿƘƻΩǎ Ŧŀǳƭǘ ǿŀǎ ƛǘΚΗύ 

 

                                                           
3 The reading shown on the meter is actually the Forward Voltage drop across the diode, in this case 1.642 volts. 

Green LEDs will drop more than 1.999 volts, so your meter might flash a number like 1956 and then "1" on the 

screen.  

For interest, if you were to do the same test on your contactor diodes, you'll see a reading of ~700 one way, again 

showing the forward voltage drop of the diode. (Black probe goes to the band printed around the diode body.) 
 


