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Soldering is easy, here’'s how to do it

Wire cutter Solder

Soldering iron

9

Put your partin place.
Bend out the leads so

it stays in place

Touch the soldering
iron into both the pad
and the lead!

A good connection covers
the pad without touching other
pads and surrounds the lead

Y

Put the PCB down so you can solder
Careful with the

surface underne

Find some good way
to keep it steady

Now feed the solder
UNDERTHE TIP
of the iron

About 1-3mm

Cut the leads off »
with the wire cutter

Always hold on to
Lead!

Eyes don't like
jumping lead bits! ‘ v
. Cut

Some leads are already
short, you don't need
to cut those

If you need a third hand, you
can make a standing coil of ! d
the solder instead of secen
holding it in your hands

Theiron is hot, be careful !

our kit should come with
ructions for what parts
ere and what way !

ean the tip of your iron
before each solder connection !

Psst!
Clean the
tip first!

3 0K, Lets solder!

Lead

First, you want to heat both
the pad and the lead for about

Stop feeding the solder then
HOLD FOR1SECOND
so the solder can flow properly

The smoke from the melting solder
is not toxic, but blow gently on it to

Keep soldering each partin its
ect place. Remeber some parts
go in a certain way!

onnections are good,
will just work!

ore tricks you will learn
eep soldering, but now you
enough to make many cool
things.






Step 1- Resistors

o 2

Solder the resistors following
the numbers on the PCB and
the guide below. Check the re-
sistor colour codes and measure
the values first with a multi-me-
ter before soldering in place. All

resistors in the kit are 1% toler-
ance.. Insert the resistors verti-
cally through the bottom side of
the board where the numbers are
marked, and solder to the pads
on the top side

Step 2- IC Sockets

Solder the IC socket in the IC
positions on the top side of the
PCB. Check the orientation, the
little notch on the socket should
match up with the notch on the
PCB. Solder the tails on the sock-
et to the solder pads on the bot-
tom side of the board. Use a small
piece of cello tape to hold the
socket in place while soldering.

Tk - [(Brown, Black, Black, Brown, Brown) - BB, RB, B2, R4, R15, B9
100k - (Brown, Black. Black, Uranpe, Brown) - R7Z, R3, RS, Ri4, R10, RIE, R17, RI3
10k - [Brown, Black, Black, Red, Brown] - RL RN

12k - [Brown, Fed, Black, Fed, Brown) - K2




Step 3- Ceramic Capacitors

Insert the ceramic capacitors
through the top side of the board
and solder to the pads on the
bottom side of the board. These
capacitors are not polarised. Fol-
low the below guide (from the
top left of the board and moving
clockwise);

(3, C2 - these are 100n value and
they are marked 104 on the ca-
pacitor.

eeeieeteeeneneaeanenenene... Otep4- Diodes

Next we will solder the diodes.
Diodes are polarised, meaning
there is a positive and a nega-
tive pin, and must be soldered
in the correct orientation for the
circuit to work. Insert the diodes
through the top side of the board
and solder to the pads on the
bottom side of the board. Again
moving clockwise from the top
left of the board:

D2- 1N4001 - inserted horizon-
tally, match the marking on the
diode with the marking on the
circuit board

D1 - 1N4001 - inserted horizon-
tally, match the marking on the
diode with the marking on the
circuit board




Step 5- Electrolytic Capacitors ...............

Insert the Electrolytic Capaci-
tors through the bottom side
of the board (following the silk-
screen markings) and solder to
the pads on the tops side of the
board. These capacitors are pola-
rised; the positive (+) pin must go
through the pad marked (+) on
the PCB. Clockwise from the top
left of the board the values are:

C1 - 10uF

C2 - 10uF

Step 6- Power PinHeader ..................

Insert the power pin header
through the top side of the board
and solder the tails on the header
to the solder pads on the bottom
side of the board. The header is
not polarised. Use a small piece
of cello tape to hold the header in
place before soldering.




Step 7- Potentiometers .........ccovvt. L.

Turn the board over and insert
potentiometer P1 (value 10k, log,
marked A103) through the top
side of the board, and solder to
the pads on the bottom side of
the board. The potentiometer
should snap to the board fair-
ly tightly so should stay in place
fine for soldering. Follow with P2,
(value 100k, linear, marked B104).
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ceeeeeeneneneneena...Otep 8- Jacks and Panel

Now, insert the 3 jacks through
the bottom side of the board.
There is only one orientation that
will fit. Don’t solder these yet.

Next, place the panel over the
bottom of the board with the

jack and pot shafts matching the
panel cut-outs. Screw the knurled
nuts over the jack shafts, taking
care just to use your fingers and
not to scrape the panel. Screw
these tight by hand, and the pan-
el should be held firmly in place.

Finally solder the jacks to the sol-
der pads on the top side of the
board.



ShepOilncopiheiEos & o F o

Carefully insert the TLO74 into the
IC socket. Two things to watch out
for here, The IC pins can be quite
fragile and easily broken. Usually
the pins will require some gen-
tle bending to fit them into the
socket. Some people use an IC in-
sertion tool for this job. If you're
taking an IC out of the socket,

you could use a small flat headed
screwdriver or tweezer blade and
slide it under the IC, which works
as well as an insertion tool. Also
make sure to check the orienta-
tion of the IC, the little notch on
the IC should match up with the
notch on the IC socket.

Step 10-Testing and Troubleshooting .........

Before you power on the circuit,
double check your soldering work
and check for any bad/cold solder
joints or any points where there
may be bridging (where two pads
close together are connected by
small pieces of solder). You can
use a multi-meter on continuity
range to check if any two pads or
points you're not sure about are
connected or not. De-fluxing is
recommended also. Be thorough,
even a very tiny piece of solder is
enough to create a short in the
circuit.

Connecting the power pin head-
er — (important!) match the red
stripe on the power cable with
the red stripe / -12V marking on
the PCB. This is assuming your
eurorack power bus is following
the convention that Red Stripe is
equal to -12V! The circuit has re-
verse polarity protection includ-
ed, so in the case that you do plug
your power cable in the wrong

way, plug it out quickly and insert
it the correct way round.

On power up the LED rate indi-
cator should blink and change
as the potentiometer is adjusted.
Plug in an audio cable and test
the audio outputs.

If the circuit is not working, the
most likely causes are:

« |CCHIP MIS-SOCKETED
Check the orientation of the the
chips. The notches on the chips
should match up with the notch-
es on the PCB. If your socket has
been soldered in with the wrong
orientation, it won't matter as
long as the IC is the right way
round.

+ EXPOSED METAL CAUSING A
SHORT CIRCUIT

Are solder lugs or bits of wire from
one component touching anoth-
er? This may be causing a short

circuit. Adjust the component’s
position or de-solder / re-solder
the component to the pad.

COMPONENTS INSERTED IN
WRONG ORIENTATION
Double check the orientation
of all the polarised components
(diodes, capacitors, 1Cs) with the
markings on the PCB and the cir-
cuit schematic.

- BAD SOLDER JOINT

A bad solder joint can be caused
by a number of reasons. Often
dirt can get in and create a weak
bond between the solder pad
and the component. Re-heating
the joint or applying a small piece
of extra solder can help in these
situations. Be careful re-soldering
on certain components as ex-
tended periods of heat can dam-
age them. If you think the compo-
nent may be damaged by excess
heat, it might be best to replace
the component.
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What's happening in the circuit?

Power is provided to the circuit
using the Eurorack power bus,
which supplies +12v, -12v and
Ground (Ov). Diodes D1 and D2
provide reverse polarity protec-
tion; in the event that the input
power polarity is reversed, the
current travels through the di-
odes (path of least resistance) to
Ground. Capacitors C1 and C4
smooth out ripples in the power
supply voltages. The op-amps IC1
and IC2 are powered by the +12v
and -12v voltages.

IC1A is the pre-amplifier section.
The circuit is a non-inverting
amplifier configuration, which
means that the output signal is in
phase with the input signal, and
amplified. The amplification ratio
is given by the equation AV(Gain)
= 1+(P1/R4), which at the values
in the circuit is a maximum of 11,
or in decibels, 20.8dB, (given by
(20log(10) x 11). This circuit is use-
ful for amplifying a signal of less
than 1v up to anywhere between
1 and 10 volts approximately, al-
lowing low level signals from an
iphone or ipad to be amplified up
to modular system levels.

IC1B is configured as a buffered
multiple. An input signal at the
non-inverting input of the op-
amp is buffered to provide a
low-impedance output, with 2
outputs. The op-amp buffer pre-
vents the outputs from loading
the input signal, as would occur
in a passive multiple.

IC1C is configured as a non-in-
verting summing mixer. The out-
put voltage is calculated by the

Circuit Description....ocoveiviiiiiiiiont.

relationship between both the
input voltages summed and di-
vided by 2, multiplied by the gain
of the op-amp, which in this case
is 1+R11/R10 or 1.01. This means
that the summing mixer operates
at approximately unity gain.

IC1D is configured as a non-invert-
ing attenuator. The input signal is
attenuated before the op-amp
input by potentiometer P2, then
buffered by the op-amp to give
a low-impedance output. When
no jack is plugged into the input
socket, the signal from the 12v
power bus is attenuated by R12
to approximately 10v and sent
through the attenuator. When an
input jack is inserted this signal is
replaced by the input signal.

On all channels, the 1k resistor in
series with the output jack pro-
tects the op-amp output from
external signals, and also pre-
vents the op-amp output from
directly “seeing” the capacitance
of the output cable, so the signal
can travel over a reasonably long
stretch of cable. The 100k resistor
to ground prevents “pops” when
a cable is unplugged. The input
resistors in series with the input
jacks approximately set the input
impedance of the channels to
100k, and 10k for the pre-ampli-
fier.

Capacitors C2 and C3 are bypass
capacitors, which are located
close to the IC pins to provide a
local reservoir of power and pro-
vide a low impedance path to
ground for power supply current
returns.
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