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Welcome to Flyleds!

This guide is aimed at those who are not 100% confident at their soldering abilities, so our apnlagsenceo
those who arealreadymastersat it.

2 S Qaddazed at the various backgrounds and prior experience levels that the pedpl@ @ Sn the Bdime
builder avation community have. Mosif you are nowfully qualified rivetbangers With the aid of this guiddyy
building this kit you can adsbldering to the list ofspecialist skilyou never knew you had

The Works kit - Part 1: Building the Wing Boards

Before you begin soldering components to the boa@$§ Q R NI GrEn¥ivigih¢ Boards to fit your plan@ &
wing light coves.

The boards arenarked along the straight edge as LEFT and RIGHT and facing either FWD or OUT @othersp

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.

(Plesserememberto removell KSaS 2y 0SS @2dzQNB R2yS Y2dzydAy3a GKS o2l

The circuit boards are made from fibreglass with a thin layer of copper on either side, covered in paint. You can us
anything fromsand paper or &and file to a Dremeb shape the boards
Use the samatools andsafety precautions you would for any other fibreglass work.

Note that the final shape of your boardéll end up being slightly different between the left and right wings, due to
manufacturing tolerances in the fibreglass wingtip8/9 and-10s are quite different from left to right wings.

PLAN VIEW of wing

Bev‘eal.PCB corners here Werecommend beelling the inside edge of the PCswell, tofacethe curved
insidecorner of the fibreglassA slightly angled outside edge of the PCB will also

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

Uean any grease or dirt from the boards that may have accumulated during your fitting and filing, using some
isopropylalcohol, for example.
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Before we can start solderingve need to do some preparation wook the white strobe LEDS

1. Fold theconnectiontabs over90°usingyour fingers
2. Now fold the edge of the tab back with pliers to Wd f Yfl&tzas (@r the picturebelow.

> .-.‘ . |
< g
> ’ ) “0. = ..

e The end result;

When placed on a flat surface the LED should slide smoothly. The legs shaligghtly higher tan the base.

The Messy bit

Applythermalcompound to one LED, ariden share it with another!The amount showien the picture on theleft

is enough fotwo or three LEDS Rub two LEDs together to spread thasteall2 S NJ G KS & dz2NF I O0Sa
onlyjusat AIKGf & fSaa YSaae GKIYy dzzaAy3d @2dzNJ FAYISNI (2

One customer also
suggested using a
pallet knife for a bit
less mess!

Thethermalcompound ionly supposed to be ¢hin film between two almost perfectly flat surfaces. If you put too
much on, i all simplyoozes out fromunderneathwhen you mount the LEDs to the board.
Wipe any thermal paste off thesolder tabsbefore placing them on the board.

When building kits for customers we plaakfour
boards on the bench, opened out as left and righ
Forwardfacing boards, and left and rigBtutward
facing boards. This way we guarantee we
assembleone of eachrequiredboard

Then we place all 12 of the strobe LEDs on the
boards, orienting then so that the+ terminal on
each LED matches up witie correspondingr
symbol on the circuit board.

Note that for the forward facindspotlight)boards
the lower two LED&avethe +terminal at the top,
while the top LEDs rotated 180 with the +
terminal at the bottom.

Wethen clean our fingers and come back and solder them all in place.
Read the instructions overleaf first!

www flyledscom info@flyledscom
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Soldering 101

Solder igguaranteedo melt if you feed it straight onto the tip of the iron.

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

1 This applies even if you are simply soldering two twisted wogsther.
You have to heat up theiresuntil theyare hot enough to melt the solder.

Setyouriron t@80°C/715c CX 2 NJ F 62dzi ¢ AT (1 KBRGQaoryid setting forfnfy irad)y” @& 2
CKS O2LILISNI t/. G(NIOl& doyRSNJ iKS48S [954 FNB fFNBST 6

Place the tip of the iron so that it is touching both the circuit board andaben the LED.Cheat a littleby adding a
touch of soldedirectly tothe tip of the iron Thissolder blobwill help to transfer the heat to the boammhdthe LED.
Leave tle iron there for5-10 seconds, and then feed some solder into tiwe on the tab of the LEDot the tip of
the iron, asshown below.Whenthe solder begins to melt there, you know +1wo parts are hot enough.

Addsolder (perhaps 1/&ch) over
another 5 seconds until you've nicely
filled the joint. Remove the iron and
after a few secondthe solder will cool
and solidify.

You need enough solder (and heat!) to
make a nice smooth solder joint, as
shown on the LED belowt you can do
this, consider yourself a master

Give your irorB0 secondgo recover
while you admire your workand move
on tothe next connection.

52y Qi & i nBgioa muckheatzi
or spendng too much time here!

These arall big components, and can
easily handle tle heat. We promise!

Continueto mount all of the white strobe
LEDsghis way.

N\ . / LT e2dzNJ a2t RSNJ 22Ayida 221 fdzyLe
' 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, ieboth the PCB and compongleg.

The solder should flow smoothly into place when the joint is at the
NRAIKG GSYLISNI GdzZNB & soldentia mélka@ddzidR y Q
up with cold lumps like the picture shown to the left.

In this picture thesolder is not attaching to the circuit board, which
a good sign that the board was not hot enough, and the LED only

! There is, of course, a point where you can henehtoo much heat! When you apply the solder, if you gletudsof smoke
andsizzle &2 dzQNB o0dzaNYyAy3I 2FF (GKS FfdzE AY&aARS (KS a2t RSNJ 6SF2|
have everything set correctly, but the difference betwégoodthot and too hot willsoonbecomeobvious.

www flyledscom info@flyledscom
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{2t RSNJ O2y il Aya | FfdzE F3Syd GKidde Of " - “~% ~d
and it mayflow out and settle as browigoop around the solder pad. 20 k-
This is a good thing! It means there were impurities that needed to be removed, =
and you now have good solder joint.

After a few minutes when the board has cooled the residue can be easily remove -
by gently scraping wff with a small screwdriver.

Position LEDs
Put the two green LED (right hand) boards aside
OLSy (GKS awé LINLGEA o6F3Td

Place a small amount ¢tiermalcompound on the base of one LED, . E
FYR F3AFAYZ aKFENB Al 6AGK Fy20iKed Qf
need,andagailh ¥ & 2 dzQ@S Lidgst squeees dtHONK :
undemeathwhen you place¢he LEDbn 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!

' TGSN) @2dz2Q@3S R2yS || FSg3s @&2dzxQf
from the nozzle to leave enough eme LED.

 dzi 2d.

While you have messy fiags again, placall twelve ofthe positionLEDs on their pads

0 dzii tRd&ry dout their orientation! We deliberately leave them askeas a

reminder to come back to them.

Onceall2 ¥ GKS [95& INB Ay LI I OS 3IAGBS & 2dzNJ 1|
The Pogion LEDs are wired in series in groups of three rmndtbe oriented correctly.
Rotate each LED so that thédeg lines up with the-sign on the PCB.

The polarity of the LEDs can be identified two wayg

They have a tiny and¢ stamped onto their feet, G+ S/ @
and thenegativef S3  &W ay 214 OK  Odzi B/ |
N

top of the leg near the body.

You can turn your soldering iron back down to 350°C/66D1€.position LEDs should be easy to solder and only take
a few seconds per leg becaubey have much less thermal mass to them.

With your soldering iron

approaching the board from the PR +
. )
outside edge, work around the qo _,_] - S s e r'?"ws » <
board and solder each position E =l o
o - ®

LED to the PCB. e R [P

. . e o 2
Thiskeepsthe barrel ofyour iron Y L - ]
from accidentallydamaginghe t"m ! " | .S e )
white strobe LEDs. . w@) ® I I W 3o o gq,",_,‘,_‘é,(,.ﬂ A2

A
n +
PRl

Let the tip of the iron touclboth
the circuit board and the LED leg
and after a few seconds introduce some solder. The solder should flow around the pad nice anditigatky
second otwo. Easy!

If the LEDs move out of position, simp#eatthe solderwith the iron and move them back into place by hand.

www flyledscom info@flyledscom
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Resistors
Flippingthe board over, weean nowput in the power resistors.

Resistors can go acircuiteither wayaround butthe neat freaks amongst us prefer to be able to read the resistor
colour code from left to right as showntour plane willalsofly two knots faster when everything &igned this way.

The twolle IR boards are showbelow. The[fJFICEIE; are supplied in bagi wéith the red LEDs.

g.‘* / G+...
=z

e DY - 4 | 22 Kred-red-black
3.9 K orangewhite-gold e N S |
3.9Korangewhite-gold e .«‘_
7 ‘ .30 3x3.9K
1. Orangewhite-
E : gold

For theGreen/RHS boardshey would sit on oppositplacesto that shown above. Fihe M K NB(Browae® NE&
black)from the green LED bagDXy LJ | OSreddstrs.(i KS HH K

Theresistorsare mounted a fewnm off the board to aid in heat dissipationln normal
operation theywill getwarm! Bend the leads at a small angle as shown, simply using y
thumbnail and a finger. Mount the resistors, and splay the legs slightigld them in
place (Showing earlier version components, but the principle is the same.)

Turn the boards over, prop them uptiv perhaps a scredriver,and solder theesistorsin.
Watch out for thosestrobe LEDs under the barrel of your iroExpecthat some solder will
FTt2¢ GKNRdzAK GKS K2fS (2 (KS 20XE NI KNERE
This is OK.

BOARD WITH FmmesEET T . BOARD WITH

RED LEDs : GREENEDs
Forthe R\9 and e ¢ o3 :

W G g orwad
facingboards, you
have been supplied
with 2xH @1 K
resistorsthat are
used instead of the |
3x0 PpK NBa|
seen in thepicture [
above |

&R

22 Kred-red-black

21f you think vibration coul be an issue, you could come back later and use some silicon/RTV to hold the resistor body in place.
Li KIFrayQi o0SSy-10sofalNPof SY Ay 2dzNJ w+
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Terminal blocks aridr pins
Mount the terminal blocks as shownoting that the wire entries for the screw terminals face the resistonshe
outward facing board

— ——

NOTE
DIRECTION
and
LOCATION

Note the position of the terminal block on the outward facing bodtdyoes inthe
holes closest to the resistors. Thisationallowsroom for theterminal block when
itQ inside thawing, as the two boards meet at an angle of about.70

If your plane is on a serious weight loss program, you couldaéswgrams by
omitting the screw terminal block on the outward facing boarttl solder the
interconnecting wireglirectly to the board instead

L¥ &2dz200S 2dzad NBIFfAASR &2d200S LRZY Q&S LA FNMOH/ | ¢
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
through the board. Desoldering thierminal blocks will proveery difficultwithout the proper equipment and is
likely to damage the PCB.

Congratulations! Your left handred wing boards are complete, and it probably took you abdhioursto do.
The right hand green LED boards will takefgss timey’ 2 6 G KIF 0 &2 dzOQNB |y SELISNI @
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Testing.
T You can tesyour boardausing a square 9 volt battery. This will light up each circuit without bruising your
eyeballs.If you have a 12v source, you can test thatfull brightness, but itvill hurt. 1promise.

You did get all of the position.EDshe right way around RA RY Qi @& 2 dz

T NOTEL: DO NOTestindividualred/greenLEDs this wayThewhite strobe LEDwill copewith the lower
voltage andimited poweravailablefrom a 9v batteryhoweverthe 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
T NOTE 2if you stole thedv battery from the smoke alarm, gand put it back!

If you have one strigp of position LEDs that is not illuminating, you can clieelorientation

of each led using your multimeteds they are connected in series groups of thr&®sif

@2dzQ@S a2f RSNBR 2yS [ 95 (GKS 4NRBy3 41 & FNRdzyREZ UKS ¢4
Set your multimeter to the diode/continuity range.Withthe Y S (i Sadiest

probe on thepositive leg of theLEDyou will see a readirfiggomething like that shown here,

anddepending on your metethe LEDnay everilluminate slightly

With the probes reversed, the meterillshow "1"2 NJ ah[ ¢ 2 NJ dand$hé KAy 3 AA YA I NJ
LEDdoes not light up.

Referring to the pictureyy LJ- 3S ¢ = @ 2 dzQ fvd legyad fac® towakds the G KS LJ2 & A G A
straight edge of the boardUsing this method, youan quickly find the guilty LED.

ClrAGEZ 6K2Qa TFldzZ G o1& AGKHO

3 The reading shown on the meter is actually the Forward Voltage drop across the diode, in this caselis642
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 readif@lodne way, again
showing the foward voltage drop of the diode. (Blapkobe goesto the band printed around the diode body.)
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