Welcome to the exciting world @igital Eectronics!

Who is this kit intended for?
This kit is intended for anyone from ages 13 and above and assumes no previous knowleddielchahbobby
electronics. The instructions will guide you step by step on how to build the iAate using common practices and
techniques and if you are interested in understanding how tRiEno works and learn more about the electronics involve
you can latemwatch the Learn video by following the link

Important notes
ThisPiano acts as a demonstrational piece. The electronic circuit was designed in a minimalistiovelgr to maintain
simplicity;therefore this piano was never intended to be used as an accurate musical instrument.
If you find yourself having difficulties with the build you can follow the step by step build vidagldAPiano.xoftc.com

Never power thispianowith anything otherthan a standard 9V battery!

Before you start it is advised @i the following:

1. Review the page describing the contents of this kit and check that all the listed parts are present.

2. Prepare by your side a Color Marker or a thick Pen. You will adslbanemall wire cutter or a pair of scissasd a small
flat headed screwdriver.

How to follow the build guide

This guide will instruct you step by step on how to assemble the piano. Each step will provide specific information th
be usedhroughout the entire build.

Amongst the documentation you will find a sheet with a schematic printed on it, this schematic describes the electro
circuit that you are about to build and it is your blueprint for every step of the build. Each buildmbaids written
instructions describing the exact positions that components should be mounted on the breadboard; it also holds an i
of the breadboard with the components that should be added highlighted in blue.

On the left side of each step you Willd a schematic of the line that you will be building in each step so that you can fc
your work on the blueprint. Since the blueprint schematic can get somewhat confusing, a common practice before ¢
out each step is to mark the line on the bjirint using a Marker. So before you start building each step first review the
schematic, trace the line or components that you will be working on and mark the whole line.

At the end of this build all the lines on your blueprint page shoulthaekedandl KI & gAft 0SS |y Ay
forget any of the connections.

Each step will also provide graphical instructions and symbols. Pay carefulattenthem and ensure to perform the
instructions as described in order to get the best results.

Thescissors symbol will remingu to trim the leads on each step where it is required.

You will start this build first with the components in bagnd later move on to the components in bBg

We hope that you will enjoy this build
Have fun!
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Included withi KS {1 Al @2dz gAff FTAYR :
The Breadboard is a prefabricated template of metal wires the
allows us to tap inteor connect to different components and
wires without the need to solder them togethin order to
make a connectiorand it is generally used in the electronics
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world for learning and testing ;%%%%%%
+ [0][0][0][0][0][@]
In each step you will find coordinates that will guide you exact |' %%%%%%
in which one of the holes to place each component. Place eac s
componentexactly as shown in each step. CEEEe e
Step 1¢ Extend the POSITVE and NEGATIVE rails "
Connect the Red wire coming out of the battery clip to the rail © V‘”T | | | ]
the breadboard marke§X + [ —
Connect the Black wire coming out of :%%%%E
the battery clip to the rail on the I —— ‘;%%%%E
breadoard marked Y] e [0 [0l [@][e][e
[
From now on the X rail will be the I . . —
POSITIVE) and the Y rail will be the ‘BEeEE
I ©l[0][0][0][C) 19 1@ 1) 19 19 |21 @) 1) 19 19| 1@ [9) 1) 19 |2 @) 9] |)
NEGATIVE) | deeleelelo/o0/0llac el el eelelieliel
- Pl[0clcllol [@el@lell [@leleeel [oelel@lmol

Step 2¢ ConnectD1 (Light Emitting Diode)

' [AIKG 9YAUGGAY3T 5A2RS 2 Ne= BLolc [elololelel [©lolc ok |O
+ | when connected produces light and acts as a visual & * ) '
D1 @ + indicatorto that the circuitis ON. Qo=
[O][o]c
‘ The LED hasROSITIVIead and aNEGATIVEEad. [oTfel»
For the LED to work it is important to connect it in ‘@@
the right direction.First bend the LEBPOSITIVIead as shown oL
in the imageand trim the excess parts of the leads so that is w [6][6] ¢
L . ollol «
fit nicely into place. % %.
Place the LED on the breadboard with @SITIVIead in the
[X] rail and theNEGATIVEEad in[A-23]. B

Step3 ¢ ConnectR1 (Resistor)
Resistors are the most basic electrazoenponentsand
theyare used to control how much current all the other
components will receive from the battery.

Resistors do not have specific leads and they can be
connected ireither direction

The R1 resistor can be found in bagnd haghe -gg-‘- -
color code oBrown, Black, RecandGold.

Bend the leads as shown in the image and trim the excess part

off the leadsPlace the Resistor with one lead ifi&23] and the
other leadin [G-23]. —-e|[@ele]e] [ellel@lel [Cl@l@l@lel [clel@lel@l
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Step4 ¢ Connect R1 to Ground

In order to make connections across different areas of the =x[@][@][@][0][@] @@@@@ @@@@@ [o][el[e][a][e]
R"i ONBlI Ro2FNR ¢S dza8 O2LIISNI ¢

5
0SSOl dzaS 6S awdzyYLX FTNRY 2yS :%%%%%%%%
deseeace
. . . : g
;léti?nZ;:géplece of jumper wire and bend it as shown i - F@@@@@@@
EPEEEEEIE
Place one end of the wire [3-23] and the other end G%%%%%%%% °
in the NEGATIVEail [Y]. Do oo plee 0]
: _ _ J @@@@@@@@ E
Make sure that the jumper sits flat on the board. If the leads ar_ oeeEe PeEeE @@@@@ eeleEl

too long you can trim them to fit.

Step5 ¢ Place ICT{integrated Circuit)

| LYGSANI G§SR / ANDdAGaA 2N =
177 L LISNF2NY 2yS 2N Y2NB & LIS
function is to produce continues states of ONs and
-1° “ I hccaz GKSNBF2NBE AdG Aa OF
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| Notice thegroove in the package, this should
normally point LEFT. While pointing left, the numbering of the
individual pins will start from the bottom left in a circle to the
top left. When there is no groove on a specific chip there will
always be a mark like a cie or a dot.
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Place the IC with pins 1 and 8 falling on column number 17 so

that pin 1 is positioned if~17] and pin 8 ifE-17].
Step6 ¢ Connecthe Power and Ground of the IC

Wdza i tA1S Fye RSOAOS ¢¢ilgueee Geeee CeeEf BEEEE:x
the NE555 SwitchinDevice musalsoreceive power in @@@@@@@@@&@@@@&@E@@%@@@
f H . L) A
L orderforittooperate /ol l/ol[el/el[el0l[e] 0] [e] o] el o] /e /el Bl [el e [el[el ] =
o : . < [0l [el[o][el[0][e][e][e] [e][0][@l[e] @] 6] 6] ] 0] @l [0l ][0l @] @] ©
s « s Prepare 2 jumper&cm long. First connect the o [o][o][e][e][@][e][e][@][e][e] @] [e][e] o] [@l2 0/[0][@[@][@] o
|-, .| POSITIVEf the IC (pin 8) by placing one end of EF@@@@@@@@@@@@@F m gj[cl[ol[e]
thejgmper in thePOSITIVEail [X] and the other e sees e EEEE 2 OLE
end in[A-17]. < [ol[ol[e] (0]l [0l 0] 0] [0] 0] 0] 0] [0] 0] [0 [OTeT o] (0] @] ][] @] -
+ [0][0] (0] (0] [0] [0] (0] [0] [0] [0] 0] O] [@][©][] [] [@] [@] [@] [@] [@] [0] [@]
Now connect theNEGATIVEf the IC (pin 1) by placing one end || %%%%%%%%%%%%%%%%@%%%%%:
of the jumper in theNEGATIVEiil [Y] and the other end 5 0 18 E 2
. —-+[@][0][0][c][c] [ol[o]@][e]le] [e][e][@l[el¥] [al[@l[ele]@]"
in[J17].
Step7 ¢ Turn OFF the RESET Function of the IC
Almost every IC has a RESET option that enables=-x[@][0][0][0][0] [O][@][@l[@l[@] [@l[@@l@l@l @@E
to reset it if needed without needing turn off the 3 L 15 20
Whole circuit.The NE_555 ha; its reset function on :%%%%%%%%%%%%%%%%%%%@%%:
| pin 4, and we are going to disable it by connecting | ¢ [e][a][e][e][e][e][@][][@][@][e][e][@][@] [@][@] @]l [@][@l[@][@]@] ¢
5 to the POSITIVEl. o [0] [0] [0] (0] (][] [l [0l (][] [] [©] [©] [©] [©] [©] [0] [0] [0] [0l [0l [0l [0] »
4 EI@@@@@@@@@@@@@@@@EH@E
o The first jumper will be about 1.5cm long and S eRREREEEERRRRRRCCE L IR
will connect betweerfG-20] and[G-21]. The ¢ [0][0l[0l[0][0][e][0][0][@l [@][][el @] [l [l [0] [0l 0] [0 [@S] 0] [@] ¢
second jumper will be about 2.5cm long and will connect # [0] [0] (o] o] (0] [o] @] [l [0] (o] [e] (@] [0] (][] [0] (0] [0] (0] [0] (O] [0] [0] *
Ibetweer(;[F—ﬁl] and[E—Sl]. The tgiid jur:p;r will be about 2cm || %%%%%%%%%%%%%%%%%%%%%:
1 _ 5 10 15 20
ong and will connect betweeph-21] and[X]. - eeEEe Beees EEEEs s




Step8 ¢ ConnectR2 (Resistor)

W H ’)\Aé - a }\Vy:Hf SA V\Bé A a l 2 M=x[g][a][o][a][e] @@@@@ [©l[e][e][e][@] [ol[el[@l[e]
—'—8 howedSNJ a2y 0S 68 R2yQi KI 5 ol 61 S 5

%?_? pnnnkK 6S Attt dzdS WE wmrs %%%%@:
o, called a Paralletonnection [o][o][ol[e][o] [l [@] [@][6] ¢

. @@@@@@@@D

¢CKS (62 mMnYXK Nﬁé)\aﬁe&mmau @@EEE@E
they have the color codBrown, Black, Orange, ol o] eretielel o] o] o] -
andGold [©][o][o] [0l 0] [el{e] [][6] &
Connect the first resistowith one lead ifA-18] and the other %%%%%%%%%r
lead in[A-19]. @@@I@IEI@@J

Connect the second resistor with one lead#i18] and the
other lead in[B-19].

Step9 ¢ Connecthe Triggempin of the IC

The trigger pin on the NE555 IC is the ON/OFF
button. When we connect it to tHeOSITIVizve
activate the NE555 IC, and when we connect it to
1 theNEGATIVES aRSI OGA QI (S¢

Cut adcmpiece of jumper wire antend it
into a U shape. Connect one end[(-18] and the other end
into [D-19].

Step10¢ ConnectC1 (Capacitor)

Capacitors are devices that can store a charge and
once they are completely full they will release their
charge and start filling up again.

Some capacitors have a specHi©oSITIVand
NEGATIVEads,howeverin thisbuildwe are using a

6 IC1

2

T

| Ceramic low value capacitor and it is not important ir

which direction it is connected.

¢F1S GKS
[J-18] and the other end in th&lEGATIVEil [Y].

Step11 ¢ ConnectC2 (Capacitor)

Capacitors can fill up with charge and then
dischargeOneof the uses for this actioisto
FAEGSNI 2dzi I ALISOAFAO
signal output of the NE555.
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Connect one end iflG-19] and the other end ifG-22].
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Stepl2 ¢ Connect theBuzzer

The Buzzer is a device that can convert an output signal=x[@|[@][e][e][e] [el[e][el[e][e] [@l[e][@l[e][@ [cl[e][a][e][e]x
' into sound. It has a small metal plate insithat 5 @@ Lo Lo 2D )
. x curves in and out veffast; that will push the air in ol[0l[e]
H front of it and this will produce a tone. [el[Q[a]
8 [ol[o][0]
| The Buzzer hasROSITIVIead and a oll[e]
NEGATIVEead. It is important to connegt in oloa
the right direction for it to work. =Tl ][]
' Seloele
Take the Buzzer and align it so that the marked dot on it faces | | 55/@[lal[g] oy o
up. This marks theOSITIVIead. Connect th€ OSITIVEead in 5 10 1
[1-22] and the other lead which is thdEGATIVERto [Y]. —eCedlel [dleeelel [ELEEEl
Step13 ¢ ConnectD2 (Diode)
- A Diode is a device that allows the @utrto flow = xgl[@@ @@l [EEEele L EE @ [©lel@ el
- only in one direction and does not allow it to flow @@@@@@@@@%@@@ 1 2 @@}
s (tj)gck. Itis us_ed to control the flaw and from : [0][0][0][0] 0] [0][0] 0] @] 0] [0l 0] 0] o
ifferent devices. < [o][0] [l [0][e][e] [l [ [@] [l [@][e] [@] [@lc
i - o [0][0] [0][][0][0][0] [0l (0] [ (0] [][0] ™\ 0| »
The Diode has BOSITIVEead and &NEGATIVEad. Depending EI@@@@@@@@@@@@@ pl €
in which direction we connect it the current will flow from the
POSITVb the NEGATIVEUt not back. ;%%%%%%%%%%%%% ;
'Geleeslegsie8s o
Take the Diode and note the marked line. This line marks the | '- :
NEGATIVEad. Connect th€ OSITIVEnd in[C-15] and the J@@@@@@@@@@@@@ EJ
Stepl4 ¢ ConnectR3 (Resistor for the C4 Note)
¢tKS wo wSaAraidz2zN Kl a | g=ellelele [@elelele [©lelelele ololelelelx
R3 {AyOS GKSNB Aa y2z2 aidlyR : i s 2 Y
— AN L A - & S Ax s ox & » [o][e][ol[ol[ol[ol[o] o] (o] [e] 6] [0][0] [0] [0] [0] [6] [6B] [0] [0 [O] 6] A
S dzas HE wmHAYK wSaAalz soeeeelelellooeeeeeeeeseemmes | N
connection c [o][e][ol[o][0] [0] [0] [0] (0] [©] [] [] [] [0 [©} Bl M 2] [] (6] (0] [0] [0] ©
o [o][o] [o] [o][e][e][e][0] [0 (0] [0] (0] [e] [e] [] (0] [0] [0] (@] [0] [0] (] [e] »
¢cr18 GKS TEIIYRENS&RIaGKS gz | PPHTTRRRRRRORaaaERnaenas
Resistors. i ¢ CEEEEEEREERERERREEEE EREE
B
Bend and trim the flrst Resistor and cgnnect one enEHd]' ' Blolo0 e Eeelelool 00 eleleeoTol GielB)
and the other end iffH-2]. Bend and trim the second Resistor | ; ol[el[@l[e][el[@ [ [e] [l [l [0 [e] @] [@][¢] [@] ] @@l @@l
and connect one end ifG-1] and the other end ifE-1]. ¥ oo EEEEE PEBEE @%@EY
You will repeat this same process for flolowing 7 steps. A N
Stepl15 ¢ Connect R4 (Resistor for the D4 Note) Step16 ¢ Connect R5 (Resistor for the Edte)
Ra The R4 Resistor has a value of — - ¢KS wp wSairaidz2N k————¢
HMnYK® 28 gatt de@llee 5§ " We will use again 3 Resistors in
Series in order to reach as close as possibleto |, - Series.
0KAa OFtdzSZ mpnYX b n B%%%%%E@/ MpnYK B HHYX b mMyYX r'%
c [ol[ol[e][o][o] ¢ [ol
¢S GKS ®#3 I WIRNJUSR E%% %[Eu Take the Resistors from the bag marked
o NBaAaldz2NR® LG R2S [ E£ ® 52y Qi F2NBHSG (2
they are connected. rlojell fiejg fit nicely into place.
< [@][o] Mol (o
One will connect betweefH-3] and[H-4] ' E % One will connect betweefH-5] and [H-6]
One will connect betweefG-3] and[E-3] J[e] Y[ One will connect betwee[G-5] and[E-5]
One will connect betweefD-3] and[D-4] o «fg One will connect betweefC-4] and[G5]




Stepl7 ¢ ConnectR6(Resistofor the F Note)
RE The R6 Resistor has a value of

A MTYYX YR ¢S gAlde [@ee] AR A MPTYK®
pcYK b HHYX T M@é@@

Take the Resistors from tiie| 3 Yl'm@%%

One will connect betweefH-7] and[H-8]
One will connect betweefG-7] and [E-7]
One will connect betweefD-7] and[D-8]

Step19 ¢ Connect R8 (Resistor for the A4 Note)
The R8 Resistor hasvalue of

Stepl18 ¢ Connect R7 (Resistor for the G4 Note)
7 The R7 Resistor has a value 0X¥—on«——
28 gAff [QE@@©m

pcYMYK T MpTYE@@@%@[

@@l
i il
: SOl

Siiol '!'akg tqt;e Resistors from the bag marked Nchiciciol
o oG4 ) [0][eljajiel (0]

e[l One will connect betweefH-9] and[H-10] Jc|elf fio/[o]l

5 % One will connect betwee[G-9] and[E-9] %% %{
One will connect betweefC-8] and[G9] %% {

Step20 ¢ Connect R9 (Resistor for the B4 Note)
The R9 Resistor has a value of

R3S MopYK YR 68 éﬂ@%@ @l RS MHOYXK® 2SS gAtft [@ @@@M

MYYK b mMYXK T

6115 GKS wSaraizNm o)
One will connect betweefH-11] and[H-12]

One will connect betweefG-11] and[E-11]
One will connect betweefD-11] and[D-12]

Step21 ¢ Connect R10 (Resistor for the C5 Note)

¢KS wmn wSaAAad2N Kl a | =@EEEE [@EEee ©eeee ©eeee: |

10 28 mMnnYXK b mMpYX T

¢F18 GKS wSarad2NEE FNRY

One will connect betweefG-14] and[E-14]
One will connect betweefD-14] and[D-15]

Step22 ¢ ConnectR3 to R10

; 0 .t 4 vieced of 3cm long i _ =x@l[l[el[o[o] [el[l[Cle]le] [Cl[lelel[e [ole]elo] )X

) ut 4 pieced of 3cm long jumper wire. 2 -
4 _ s [0][0][o] [0l [o][e][e] [o] (0] [0][e] [0] [0 [o] 0] [e] (0] [€} @] (0] [0] [0] [0] &
Ve One will connect betweepA-1] and[A-4] c %%g%@ e gg%g%%%%c
5 ; D [6}{D] EEEE D
4 One W!|| connect betweepA-4] and[A-8] c B0l el00lel 0 eleisliblisi el e8] ¢
B ’ One will connect betweefA-8] and[A-12] = 1 =
7 One will connect betweefA-12] and [A-15] F [o] [0][e] [e] [e] [@] [e][e] e} [@] [e] [@] 6] [©] (o] [o1 (el [l el el [@1] (o] 0]
V9 ¢ [e][0][@][0][@] [0l [6][0][©] (0] (6] [0] @] (@] [0] [0 [0] [@] [¢} €t Blie] [©] ¢
8 N - N + [eliD][e}D] [¢ii] [e}iD] [6iD] [6}iD] (0] [0] (0] (0] [@] [©] [0] [0] [0] [@][0]
Vit At this point youhave finished the circuit. The | [ol[o][e][el[el[e][e][e][e] [ [e][e] [@] [@] [@] [@] [@] [o] [o] [e] @l [E] @]+
L. next step is to build the frame and connect each J@@@@@@@@@@@@@@@@@%@@EJ
w_ key to one of the notes. —@eeEl EeeeeE EeeeE ©epbbY

0®oYXK I MHO®OY GE@eo

- e

E(’e 'g;e Resistors from the bag marked EOO00
€ [ololjjol[0]
One will connect betweefG-13] and[E-13]  []@] l 0/[0]
One will connect betweefC-12] and[G-13] %%%
%@m@@
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s [0][o][o][o][o][o][e][e] [][6] 0] [0] (0] [0] [0] [0] [0] [6}[B] [0] [0] [0] 0] &
c [0][o] [o] [eliB] [o] [0] [6}{B] [0] [0] [6}D] [] [6}B]®}/0] [0][0][0] 0] [0] ©
iKS D@@EE@@E@@@EE@E?@@@H@@@@D
EF@E@E@E@E@E@E?@@E%@Eﬂ@%E
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Step23 ¢ Prepare the Keys

la aoAl0OKSa 2NJa O O S
pieces of sheet metal. Since bare

metal is conductive and electricity - )

can flow from theswitch into our 2em

body, we need to ensure that each J‘

key has an insulation layer to —

prevent thisThis insulation will

also protect from the sharp edges.

Carefulg the bare keys have sharp edges. Handle with ca
For each one of the 8 keys cut a 2cm piecdafble sided
tape and stick it as shown in the image. Do not peel the t
side of the tape.

Step25 ¢ Build the Framend Keys

Take thdong stripof

metal with the hole on
each side. 8k a 10cm piece of double sided
glue on theflat bottom side.

Peel the double sided tape and stick the
strip aligned with the holes in the sheet of
plexyglassReinforce the connection using
two screws on either side inserted from the
bottom of the plate. The left over washer

Step24 ¢ Prepare the Key Connectors

In order to connect each of the switches we need to attac
wire to it. We will do this by wrapping a piece of bare wire
around a metal

washer disk.

Take each one

of the 9 colored

wires and wrap

the longer exposed end around the washer as shown in ti
image. At the end of this process you will have 1 washer |
over.

will be used for the left screw while for the rest use the washers connected to the wires as shown in the image.

Stick the 4 feet at the bottom side of the plexyglass sheet as shown in the image.

Make sure that all the screws are fastened.

Step26 ¢ Connect theKeys to the Circuit

The final step is to connect each one of

the switches to its resistor.

Connect eachlvire endaccording to the list

below:

S1 which is the C4 key will connect t@]J
S2 which is the D4 key will connect tet]J

S3 will connect to {8]
S4 will connect to {3]

S5g [310]
S6g [F12]
S79 [313]
S8g [}14]

Once you have connectedl of the keys, slightly bend each

one

of the keys upwards so that it does not touch the bottom strip. Each key should be aBBauilmeters above the metal

strip but not too high.



