One way to build a digital display panel to go with GliderScore.

Hi. | have enjoyed carrying out this project and seeing the display gaatdlbuiltwork for the very
first time. A great feelingNothing is really difficult. It all just needs to be thought through before
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What are the major components needed?
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display board and so | needed 8 of these. Most will save a lot of money andftwust dingle sided

display
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I bought mine from QKits Electronics at USD41.95 each, plus shipping. Youeradid o do

better elsewhere, but | found them easy to deal witliney helped by arranging a cheaper shipping

method than that offered on their website. Shipping to Australia was USD20.00.

The MXAQ004 is now down to USD39.95 and the MXAQ037 is USD24 §5itSa difference there.

29"
GliderScore Display Interface (not made by me, or sold by me, but enthusiastically supported by me).
You will want one of these (will handle double sided display). It is from Embesluibty
(www.EmbeddedAbility.con) and is built specifically to work with GliderScore. Make all the right
O2yySOUGAZ2Yya I @neofithése WiBsdrzioil bagkUSD140MPat time of writing (25 Jan
2016). Shipping is free within the US. @thise you will have to enquire.



http://www.embedded-ability.com/

What Size to Build?

| decided tomake my panel flat and with few protrusions. This meant enclosing the LED panels and
interface in one unit. So my size became 1000mm x 380mm x 20mm(enclosed depth). Plywood
backing addsa the overalldepth, as does Perspex on the front. So overall depth is abcQ6&6n.

Everything will easily fit in the 20mm depth except for the interface board. This needed one easy
modification to the voltage regulator par®©n the left you can see the upstanding tab that makes it

all too high.On the right is the tab bent overto make it#t.K S G 6 A& [[dzZA S &a2¥d Y
bend it back. It will probably break if you do.
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The disadvantage of enclosing evemthis that the connectionand jumperscan only be accessed
by removing the Perspex (8 screws). The advantage is that everything is protected so that the
possibility of anything needing attention is greatly reduced.

Tools

There is some soldering to be dgrso you need a soldering iron and everything that goes with it.
That includes a good wire stripp@rpaid AUD24.95)ery important because you have a lot of fine
wires to strip. A few screwdrivers, side cutters, a sharp knife, a drill and drilldgitdlyi, a circular
saw and saw tabled paint brushA router will help with some tasks, particularly trimming the
Perspex to exactly match the frame.

Supplies
91 Solder
1 Srews, both countersunk and dome heddguge, 9mm Allow AUD7.00
1 Wood glue outdoors type (I used Sikabond 250ml). Allow AUD10.79
1 Pywood for the backingOne piece 1208mx 81anm x 2.7mm did it all. Take care to
choose a piece without any warping. Allow AUD11.00
1 Perspex for the frontDark Red Acrylic (code 102). For me twa@iel006hm x 38Gmm x
3mm. Allow AUD26.00 per piece cut to size
1 PFine wood for the framel bought one piece 140mx 19mmx 2.4m. Used my saw to cut
strips for everything needed.ake care to buy a straight piece of timb&How AUD15.36 (if
building a doule sided display)
Plugs to make hooking up very easy. | bought a pair of 4 way plugs for AUD8.95
Paint. Flat black for the inside and white gloss for the outside. 250ml tins are ample for the
job. Allow AUR2.00 per tin
A nice handle for carrying it allspent AUD2.49
If building a two sided display, a pack of two hinges. Allow AUD10.21
Retaining clips to hold cables against the side of the frame. Allow AUD1.80
A USB ta@ TL Seria) adapter. Bought mine off EBay for AUD2.31 delivered. This one has five
pins only. The trick is to know which ones to use. But | tell you about this later.
Cable to connect to 12V DC supply.
Cable to connect the computer to the display controller board.
9 core wire. | found exactly that and bought 8 metres. More than enoétihw AUD25.00

= =4 =4 =4 =a =4

= =4 =



Where to Start

Start with building the frame.
For this you need to cut eugh pine that is 20mm in depth.

For one frame that is two pieces of 1000mm and two pieces to close the ends, around 380mm each.
Qut the plywood to size (1000 x 380). Thare also a few pieces glued in to take the hinges (if you

are goingo make the double sided versihn

The 20mm deep frame is glued and screwed to the plywood (countersunk S@ews selftapping)
from the back of the plywood). Here we can see wharerything is going to go.

Mount the LED panels.
These need to be close to the Perspex for best results, so | made some strips 7mm deep to raise

them up.8mm might have been bettehere are three screw holes on each side of the LED panels. |

used 4 guge x 9mm dome head salf I LILJA Y3 A ONBga TFT2N GKAAD ¢KS 1YY
you do some work to give clearance to the solder work on the underside of the LED panels. | did

most of this with a routetable, butL.  R2y Qi NB O2 Y Y& ygBroukbli , R @z Of yRa B& M
protect your fingers from a sudden slip and you will be working with your fingers very close to the

cutter. The safe, but much more expensive option is to buy propstamals from an electronics

shop. Alternatively, use a smaknm block for each screw position. Make each block of reasonable

size so that you have a good gluing area.
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This is the frame with upstands all glued in and pamted matt black.

| simply glued the 7mm deep wooden upstands to the plywood.

| was guided abowpacing by the instructions that come with the interface board from Embedded

Ability.

The 7mm is enough to allow the hook up cable to be routed underneath.
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Mount the interface board

For this | used 3mm ply just to get the underneath soldering off the plywood backing.

The picturebelow shows more detail. In this case the 9mm screws will pass through the plywood
backing. | just ground off the points with my Dremmel.



And now fa some soldering

The LED panels will use a common Arjede)and separate Cathodése). So the first step is to
solder a wire across all the anodes.

| used a wire with a short piece of insulation to get the job done, and then snipped off the excess.
Note that each connection has a letter against it. These correspond to the segments of the 7
segment display, and separately for the decimal point. So there are 8 in all, plus one for the power
side (anode). That is why you need 9 cores for your wire.

Now we strip our 9 core wire and tin each of the ends, and solder to each of the solder pads.
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all LED panels. You will see that the left hand solder pdaaide connection to the Anode side. In



the case of one of my panels the track between the Anode pads and the left hand bottom pad
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The letter codes on the LEfanel correspond to the letter codes on the interface board.
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Tales are rut t he itrfce board as shown. The holes to the left are for the connections
still to be made from the second panel.

| SNB Q& 4 2 thSnteR&didorhdctio®dVote that the jumpers (three can be seen around
the middle right of the picture) are not in the correct position. More on this later.

Painting the outside

This is a good time to take a break and paint the outside ofrirae white. | used two coats of

acrylic glosds. ended up with a bead of paint on the side where the Perspex is to go, so | used a sharp
blade and simply scraped this off. In this way | ended up with a flat surface for the Perspex.
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Make the connectiongo the outside world
This is to make the setting up easy and fairly foolproof.
First, the 4 way plug.

This can only be connected in one way and provides wires for battery positive and negative, and
serial port ground and data.

| drilled and filed thragh the end of the frame and glued in one plug.

Then made the connections to the interface board.
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In this picture
12VBattery +ve is white
12VBatterycve is brown
Serial port Ground is yellow
Serial port Data is green



Off to the computer side of thmgs

This is the USB to TTL (Serial) adapter. It cost all of AUD2.31 from China, post free. But for that price
you get to wait a while. | waited about 3 weeks. This one came with a Silicon Labs chip which | guess
is pretty standard. Plugged it into the B®ort and so far as | can tell, Windows recognised it
immediately and it was ready for use. If this is not your experience, you can download drivers for it
very easily.

The important thing to know about this device is that the two pins that you needé¢cate the top

two.
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yellow wireshownon the previous page.

The one marked TXD is the transmit channel and connects through to the greeshaivaon the

previous page.

These pins are sized and spaced exactly the sarfte asJR connector. Very handy!
Later on | cut away the heat shrink covering around the top 3 pins so that the JR connector could be
pushed on all the way. Otherwise the heat shrink ptaistterferes and reduces the integrity of the

pin to connector contact.

Backto the hardware, and a wordibout jumpers

When you get your interface board and instructions, you will find out the useful things that the three
jumperscandoforyod. 2 4 SOSNJ Y& 02FNR I NNAGSR tA1S (KAad wd
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becomes 19200, and that can have issues. The main one being that the relidbleucalength that
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set up for 9600 baud operatioet the other jumpers according to your preferences.



Back to the computer, and this time to E8erScoreDigitalTimer

This ishow the Serial Port Settings should look for use with the interface board.

Most likely, if your computer does not have a serial port instklfe@ur port name will be COM3 (or
higher).¢ KI 1 Qa ¢ KI G KI LILIS yriisRscreeyshot i8 frominiNdeskidd PE, henced
COML1.

(1) GliderScore DigitalTimer 1.03

Serial Port Settings

Port Name [com1 v]
Baud Rate 9600 v]
Data Bits '8 v]
Stop Bits ’1 » ‘
Parity ‘None v ‘
Output Format %Ammss \xr v ‘

Now we are ready to try it out

Make your connections to a 12V power source.

The LEDs will all light up for 2 secs, and then the decimal points will flash once per second. That tells
you that the intaface board is initializednd ready for your signal, and all LED panels are warking
Make your connections from the USB to TTL adapter through to the interface board. Plug in the USB
to TTL adapter into the computer. Run GliderScore and after takingetbessary steps, click on

Open Timer. GliderScore DigitalTimer will open. Click on Start and it will all happen.

All OK, so now attach the Perspéacrylic)
My frames came out slightly undersized (length and width) so | wanted to trim the Perspex down.

Fistly | clamped the Perspex in position and then measured (12mm in from thg) &déwo holes

on the gpositesideto theclampE YR RNAff SRd® ! 3Ay3 | mMkyé RNACE
the 4 gauge x 9mm seihpping screwsDxill only justthrough the Perspex antthen drive inthe self

tappers They wilfind their own way through the wood.

I then removed the clamps and using a router trimming bit (a straight bit with dbaling wheel at
the end) trimmed the Perspex to size as faitlae screws would allow. | then drilled for and fitted
two more screws, removed the first two, and trimmed the rest of the way.
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screws.

Final steps

All thatis left is to makeup cablesof a suitable length and arrange some form of mounting system
for in-field use. Remember all of this is integrated with audio as well so you now have a complete
audio and visuaystem for automating the running of a compaiti

And one final caution
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computer never sleeps. You will find out soon enough if you have forgotten to déthgsything
stops!Fortunately for me this happendd the shed, so no harm done. However, lesson well learned.



Thanks for reading
Check out the video on the website to see how mine turned out.

Thanks for reading this far. It takes a long time to say it and it is a journey, but a worthwhile one and
something that anybody can do and do well.
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